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NorthCarolina Ulilities CommissionDocketNo. EC-23,Sub 50 ^
Witness: Gregory L. Booth, PE DL

RESUME OF ^a^2°ofM 8
GREGORY L. BOOTH, PE, PLS j

President ^
PowerServices, Inc.. O

Gregory L. Booth, PLLC U.

O

Gregory L. Booth is a registered professional engineer with engineering, financial, and management
services experience in the areas ofutilities, industry private businesses and forensic investigation. He has
been representing over 300 clients in some 40 states for more than 50 years. Mr. Booth was inducted into o
the North Carolina State University Electrical and Computer Engineering Alumni Hall of Fame in ^
November of2016 based on his accomplishments inthe field ofengineering. ^

•4-*

Mr. Booth has been accepted as an expert before state and federal regulatory agencies, including the q
Federal Energy Regulatory Commission, the Delaware Public Service Commission, the Florida Public
Service Commission, the Minnesota Department of Public Service Environmental Quality Board, the
Massachusetts Attorney General Department of the Advocacy, the New Jersey Board of Public Utilities,
the North Carolina Utilities Commission, the Pennsylvania Public Utility Commission, the Rhode Island
Public Utilities Commission, and the Virginia State Corporation Commission. He has been accepted as
an expert in both state and federal courts, including Colorado, Delaware, Florida, District of Columbia,
Missouri, New York, North Carolina, Oklahoma, Pennsylvania, South Carolina, Virginia, West Virginia,
Wisconsin and numerous Federal Court jurisdictions. Mr. Booth has provided expert witness services on
over 500 tort case matters, and over 50 regulatory matters. Investigation and testimony experience
includes areas of wholesale and retail rates, utility acquisition, territorial disputes, electric service
reliability, right-of-way acquisition and impact of electromagnetic fields and evaluation of transmission
line options for utility commissions.

Additionally, Mr. Booth has extensive experience serving as an expert witness before state and federal
courts on matters including property damage, forensic evaluation, fire investigations, fatality, and areas of
electric facility disputes and Occupational, Safety and Health Administration violations and investigations
together with National Electrical Code and National Electrical Safety Code and Industry Standard
compliance.

The following pages provided are the education and experience from 1963 through the present, along with
courses taught and publications.

October 2017
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Exhibit GLB-1
RESUME OF , Page 3of 50

GREGORY L. BOOTH, PE, PLS

Mr. Booth is a Registered Professional Engineerwith engineering, financial, and management experience
assisting local, state, and federal governmental units; rural electric and telephone cooperatives; investor
owned utilities, industrial customers and privately owned businesses. He has extensive experience
representing clients as an expert witness in regulatory proceedings, private negotiations, and litigation.

PROFESSIONAL

EDUCATION:

PROFESSIONAL

HONORS:

REGISTRATIONS:

EXPERIENCE;

1963-1967

Technician

Booth & Associates

1967-1973

Project Engineer
Booth & Associates

1973-1975

Professional Engineer
Associates

1975-1994

Executive Vice President

Booth & Associates

NORTH CAROLINA STATE UNIVERSITY; Raleigh NC,
Bachelor of Science, Electrical Engineering, 1969

Inducted into North Carolina State University Department ofElectrical
andComputer Engineering Alumni Hallof Famein November 2016.

Registered as Professional Engineer in Alabama, Arizona, Colorado,
Connecticut, Delaware, District of Columbia, Florida, Georgia, Kansas,
Maryland, Minnesota, Mississippi, Missouri, New Hampshire, New
Jersey, North Carolina, Oklahoma, Pennsylvania, Rhode Island, South
Carolina, Texas, Commonwealth of Virginia, West Virginia, and
Wisconsin

Professional Land Surveyor in North Carolina
Council Record with National Council of Examiners for Engineering and
Surveying

Transmission surveying and design assistance, substation design
assistance; distribution staking; construction work plan, long-range
plan, and sectionalizing study preparation assistance for many utilities,
including Cape Hatteras EMC, Halifax EMC, Delaware Electric
Cooperative, Prince George Electric Cooperative, A&N Electric
Cooperative; assistance generation plant design, start-up, and
evaluations.

Transmission line and substation design; distribution line design;
long-range and construction work plans; rate studies in testimony
before State and Federal commissions; power supply negotiations; all
other facets of electrical engineering for utility systems and over 30
utilities in 10 states.

Directed five departments of Booth & Associates, Inc.; provided
engineering services to electric cooperatives and other public Booth &
power utilities in 23 states; provided expert testimony before state
regulatory commissions on rates and reliability issues; in accident
investigations and tort proceedings; transmission line routing and
designs; generation plant designs; preparation and presentation of long-
range and construction work plans; relay and sectionalizing studies; relay
design and field start-up assistance; generation plant designs; rate and
cost-of-service studies; reliability studies and analyses; filed testimony,
preparation and teaching of seminars; preparation of nationally published
manuals; numerous special projects for statewide organizations,
including North Carolina EMC. Work was provided to over 130 utility
clients in 23 states, PWC of the City of Fayetteville, NC, Cities of

October 2017
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1994-2004

President

Booth & Associates

2004-Present

President

Gregory L. Booth, PLLC

2005-Present

President

PowerServices, Inc.

WORK AND

EXPERTISE:

ELECTRIC UTILITIES:

(more than 300 clients)

North Carolina Utilities Commission Docket No. EC-23, Sub 50
Witness: Gregory L. Booth, PE

, E)^il)it GLB-1
Wilson, Rocky Mount and Greenville are among the utilities in whi^gt4of50
have provided engineering services in North Carolina during this time
frame. Services to industrial customers include Texfl Industries,
Bridgestone Firestone, Inc and many others.

Responsible for the direction of the engineering and operations of
Booth & Associates, Inc. for all divisions and departments. The
engineering work during this time frame has continuedto be the same as
during 1974 through 1993 with the addition of greater emphasis on
power supply issues, including negotiating power supply contracts for
clients; increased involvement in peaking generation projects;
development of joint transmission projects, including wheeling
agreements, powersupplyanalyses, and power audit analyses. The work
during this time frame includes providing services to over 200 utility
clients across the United States, including NCEMC and NRECA.

Providing engineering and management services to the electric
industry, including planning and design. Providing forensic
engineering, product evaluation, fire investigations and accident
investigation, serving as an expertwitness in state and federal regulatory
matters and state and federal court.

Providing engineering and management services to the electric
industry, including planning and design and utility acquisition.
Providing forensic engineering, product evaluation, fire investigations
and accident investigation, serving as an expert witness in state and
federal regulatory matters and state and federal court.

All aspects of utility planning, design and construction, from
generation, transmission, substation and distribution to the end
user.

Utility acquisition expert, including providing condition
assessment, system electrical and financial valuation, electrical
engineering assessment, initial Work Plan and integration plans,
acquisition loan funds, testimony, assessment and consulting
services for numerous electric utility acquisitions. Utility clients
for acquisition projects include Winter Park, FL acquisition of
Progress Energy, FL, system in the City limits, A ife N Electric
Cooperative acquisition of the Delmarva Power & Light Virginia
jurisdiction, Shenandoah Valley Electric Cooperative acquisition
of Allegheny Energy Virginia jurisdiction, Rappahannock
Electric Cooperative acquisition of Allegheny Energy Virginia
jurisdiction, and numerous other past and currently active
electric utility acquisitions.
System studies, including long-range and short-range planning,
sectionalizing studies, transmission load flow studies, system
stability studies (including effects of imbalance and neutral-to-
earth voltage), environmental analyses and impact studies and
statements, construction work plan, power requirements studies,
and feasibility studies.

October 2017
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UTILITY OPERATIONS:

GENERATION DESIGN /

FAILURE ANALYSES:

TELECOMMUNICATION:

UTILITIES:

North Carolina Utilities Commission Docket No. EC-23, Sub 50
Witness: Gregory L. Booth, PE

Exhibit GLB-1
Fossil, hydro, microgrid, wind, and solar generation pl^sofso
analysis, design, and construction observation.
Transmission line design and construction observation through
230 kV overhead and underground.
Switching station and substation design and construction
observation through 230 kV.
Distribution line design and staking, overhead and underground.
Design of submarine cable installations. (Transmission and
distribution)
Supervisory control and data acquisition system design,
installation and operation assistance.
Load management system design, installation and operation
assistance.

Computer program development.
Load research and alternative energy source evaluation.
Field inspection, wiring, and testing of facilities.
Relay and energy control center design.
Mapping and pole inventories.
Specialized groimding for abnormal lightning conditions.
Ground potential rise protection.
Protective system/relay coordination.
Grid Modernization Plan development, regulatory testimony, and
implementation
Pole Attachment Agreements, rate design, and testimony

Storm assessment services.

Regulatory testimony on storm response.
Storm Response Plan development.
Operations, including outage management and Call Centers.
Outage management and operations enhancement services and
testimony.

Intermediate and peaking generation (gas and oil fired through
400 MW).
Peaking generation (diesel and gas through 10,000 kW)
Wind generation.
Solar (PV) generation.
Hydroelectric generation.
Microgrid, including energy storage.

Subscriber and trunk carrier facilities design.
Stand-by generation and DC power supplies
DC-AC inverters for interrupted processor supplies.
Plant design and testing.
Fiber optics and other transmission media.
Microwave design.
Pole attachment designs and make-ready design.
Pole Attachment Agreements and rental rates calculations.
Regulatory testimony.

October 2017
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FINANCIAL SERVICES;

FORENSIC ENGINEERING;

INDUSTRIAL/ELECTRICAL

ENGINEERING:

INSTRUCTIONAL

SEMINARS AND TEXT:

TESTIMONY AS AN

EXPERT:

North Carolina Utilities Commission Docket No. EC-23, Sub 50
Witness: Gregory L Booth, PE

Exhibit GLB-1

Page 6 of 50

Long-term growth analyses and venture analyses.
Lease and cost/benefit analyses.
Capital planning and management.
Utility rate design and service regulations.
Cost-of-Service studies.

Franchise agreements.
Corporate accounting assistance.
Utility Commission testimony (State and Federal)

Compliance with NESC, NEC, OSHA, IEEE, ANSI, ASTM and
other codes and industry standards.
Equipment and product failure and analysis and electrical
accident investigation (high and low voltage equipment).
Stray voltage, electrical shocking, and electrocution
investigations.
Building code investigations.
New product evaluation.
MCC, MDP failure analysis and arc flash analysis
Electrical fire analysis

Building design (commercial and industrial).
Building code application and investigation. (NFPA and NEC)
Electric thermal storage designs for heating, cooling, and hot
water.

Standby generation and peaking generation design.
Electric service design (residential, commercial, and industrial).

Seminars taught on arc flash hazards and safety, including
National Electrical Safety Code regulations for utilities.
Courses taught on Distribution System Power Loss Evaluation
and Management.
Courses taught on Distribution System Protection.
Text prepared on Distribution System Power Loss Management.
Text prepared on Distribution System Protection.
Seminars taught on substation design, NESC capacitor
application, current limiting fuses, arresters, and many others
electrical engineering subjects.
Courses taught on accident investigations and safety.
Courses taught on Asset Management.
Courses taught on OSHA and Construction Safety.

Concerning rate and other regulatory issues before Federal
Energy Regulatory Commission and state commissions in
Delaware, Florida, Maryland, Massachusetts, Minnesota, New
Jersey, North Carolina, Pennsylvania, Rhode Island, and
Virginia.
Concerning property damage or personal injury before courts in
Colorado, District of Columbia, Florida, Maryland, Minnesota,
Missouri, New Jersey, New York, North Carolina, Oklahoma,
Pennsylvania, South Carolina, Texas, Virginia, West Virginia,
and Wisconsin.

October 2017
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FIELD ENGINEERING;

PROFESSIONAL

ORGANIZATIONS:

a.

b.

c.

d.

e.

f.

g-
h.

i.

j-
k.

1.

North Carolina Utilities Commission Docket No. EC-23, Sub 50
Witness: Gregory L. Booth, PE

Transmission line survey and plan and profile. Exhibit GLB-1
Distribution linestaking. ^
Property surveying.
Relay and recloser testing.
Substation start-up testing.
Generation acceptance and start-up testing.
Ground resistivity testing.
Work order inspections.
Operation and maintenance surveys.
Building inspection and service facility inspection.
Construction Management

- Generation

- Transmission

- Substation

- Distribution

- Building Electrical Installations
- GSA construction projects
- NASA construction projects
- University construction projects

National Society ofProfessional Engineers (NSPE)
Professional Engineers in Private Practice (PEPP)
National Council ofExaminers for Engineering & Surveying (NCEES)
Professional Engineers ofNorth Carolina (PENC)
National Fire Protection Association (NFPA)
Associate Member of the NRECA

NRECA CooperativeNetwork Advisory Committee (NRECA-CRN)
The Institute ofElectrical and Electronics Engineers (IEEE)
(Distribution sub-committee members on reliability)
American Standards and Testing Materials Association (ASTM)
Occupational Safety and Health Administration (OSHA) Certification
American Public Power Association (APPA)
American National Standards Institute (ANSI)

October 2017
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North Carolina Utilities Commission Docket No. EC-23, Sub 50 >-

ACTIVE AND HISTORIC REGULATORY CASES Witness: Gregory L_ Booth PE Ql
BY GREGORY L. BOOTH, PE, PLS PaU 9of so o

j

<
O

Commonwealth of Virginia State Corporation Commission

Rappahannock Electiic Cooperative, 247 Industrial Court, Fredericksburg, VA 22408 [J]
O

Case No. PUE-2009-0010 (HE)

2007

Delmarva Power & Light System Acquisition Purchase for A & N Electric Cooperative, Post Office Box 290,
21275 Cooperative Way, Tasley, VA 23441 and Old Dominion Electric Cooperative, 4201 Dominion Boulevard, t-
Glen Allen, VA 23060 ^

(O

Case Nos. PUE-2007-00G60,00061,00062,00063, and 00065 (HE)
•4-I

2009 O

Potomac Edison/Allegheny Energy System Acquisition Purchase for Shenandoah Valley Electric Cooperative, 147
Dinkel Ave., Hwy 257, Mt. Crawford, VA 22841

Case No. PUE-2009-00101 (HE)

2011

Virginia, Mainland & Delaware Association of Electric Cooperatives Commonwealth ofVirginia at the relation of
the State Coi-poration Commission in the Matter ofDetennining Appropriate Regulation of Pole Attachments and
Cost Sharing in Virginia

Case No. PUE-2011-00033 (HE)

2013

Northern Virginia Electric Cooperative Pole Attachment Dispute with ComCast

PUE-2013-00055 (HE)

Delaware Public Service Commission

Delaware Electric Cooperative, Inc., Retail Rate Case and Reliability Cases

(HE)
Federal Energy Regulatory Commission

Public Works Commission of the City of Fayetteville, NC v. Carolina Power & Light Company

ER76-, ER77-, ER78, ER81 -344, ER84- (HE)

2000

North Carolina Electric Membership Coiporation v. Duke Energy Corporation and Duke Electric Transmission

EROl-282-000 and EROl-283-000 (HE)

HE =Hearing l PowerSen'ices, Inc.
WT =Written Testimony Engineering and Management Services



North Carolina Utilities Commission Docket No. EC-23. Sub 50 >-

ACTIVE AND fflSTORIC REGULATORY CASES Witness: Gregory L. Booth PE £L
BY GREGORY L. BOOTH, PE, PLS paSflo of so o

Federal Energy Regulatory Commission

2000

<
o

lZ
Li.

North Carolina Electric Membership Coiporation v. Virginia Electric Power Company dbaNorth Carolina Power O

EL90-26-00-000 (HE)

2015

Application for Authorization Pursuant to Section 203(a)(1)(A) and 203(a)(2) of the Federal Power Act and
Request forWaivers ofCertain Filing Requirements c5

(D

DktEClS- -000

Florida Public Service Commission (PSC) O

2007

Municipal Utility Underground Consortium Pre-Filed Testimony for Storm Hardening and Undergrounding
Assessment

Docket Nos. 07023-EI, 080244-EI, and 080522-EI (HE)

2007

Gulf Power Company's Storm Hardening Plan Pre-filed Testimony on Behalf of City of Panama City Beach, Florida

Florida PSC Docket No. 070299-EI (HE)

Maine Office of the Public Advocate

2016

Efficiency Maine Trust Request for Examination of Voltage Optimization Pilot Program Docket No. 2016-00162

Dkt. 2016-00162

2017

Investigation into the Designation of Non-Transmission Alternative (NTA) Coordinator

Docket No. 2016-00049 (WT)

2017

Investigation of Inclusion ofAcadia Substation Investment in Rates Pertaining to Emera Maine

Docket No. 2017-00018

HE =Hearing Pa -> PowerServices, Inc.
•WT =Written Testimony " Engineering and Management Services

o



North Carolina Utilities Commission Docket No. EC-23, Sub 50 ^

ACTIVE AND HISTORIC REGULATORY CASES witness: Gregory L_ Booth PE DL
BY GREGORY L. BOOTH, PE, PLS page ii of so o

Massachusetts Department of Public Utilities

2012

<
O
\L
Mm

Massachusetts Office ofAttorney General Commonwealth ofMassachusetts Department ofPublic Utilities O
Massachusetts Electric Company and Nantucket Electric Company d/b/a National Grid Review for Storm Response
and Recovery of 2008 Storm Costs

DPU 11-56 (WT)(HE)

2m 5
cv

Massachusetts Office of Attorney General Western Massachusetts Electric Company, Noitheast Utilities System,
Review for Recovery of Storm Costs ^

o

DPU11-102/DPU11-102A (WT) (HE) O

2013

Massachusetts Office ofAttorney General Nstar Review for Recoveiy of Storm Costs

DPU 13-52 (WT)(HE)

2014

Massachusetts Office ofAttorney General National Grid Solar Generation Phase II Program Assessment

D.P.U. 14-01 (WT)

2014

Massachusetts Office of Attorney General Westem Massachusetts Electric Company, Review of Storm Recoveiy
Reserve Cost Adjustment "SRRCA"

D.P.U. 13-135 (WT)(HE)

2016

MA Elec. Co. and Nantucket Elec. Co. d/b/a National Grid, Fitchburg Gas and Electric Light Co. d/a/a Unitil and
NSTAR Elec. Co. and Westem MA Elec. Co. d/b/a Eversource for Approval by the DPU of their Grid
Modernization Plan

DPU 15-120, 15-121, 15-122/15-123 (HE)

2017

Nstai' Electric Company and Westem Massachusetts Electric Company d/b/a Eversource Energy Petition for
Approval of a Perfoimance-Based Ratemaking Mechanism and General Distribution Revenue Change

DPU 17-05 (WT) (HE)

HE =Hearing Pa 3 PowerSemces, Inc.
^VT = Written Testimony Engineering and Management Services
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ACTIVE AND HISTORIC REGULATORY CASES Gregory^L Boo^h, pe
BY GREGORY L. BOOTH, PE,PLS PagL 'i2of50

Massachusetts Department of Public Utilities

2Q17

Petition of Massachusetts Electric Company and NantucketElectric Company each d/b/a National Grid for Pre-
Approval of Enhanced Vegetation Management Pilot Program

DPU 17-92

Minnesota Department of Public Service/Environmental Quality Board

Transmission Line Assessment Minnesota Depaitment ofPublic Service and Minnesota Enviromnental Quality
Board

(HE)

New Hampshire Public Utilities Commission

2004

City of Bedford v. Public Service of New Hampshire

New Jersey Public Service Commission

Sussex Rural Electric Cooperative Retail Rate Cases

2004

(HE)

New Jersey Board ofPublic Utilities, Focused audit of the plamiing, operations and maintenance practices, policies
and procedures ofJersey Central Power & Light Company

Docket No. EX02120950

2015

(HE)

Jersey Centi-al Power & Light Company ("JCP&L") and Mid-Atlantic Interstate Transmission, LLC ("MAIT")
FERC 7 Factor Test Evaluation

BPU Docket No. EM15060733

2016

(WT)

Atlantic City Electric Company for Approval ofAmendments to its Tariff to Provide for an Increase in Rates and
Charges For Electric Service Pursuant to NJSA 48:2-21 and JJSA 48:2-21.1

DPU Docket No. ER16030252 OAL Docket No. PUC 5556-16

North Carolina Utilities Commission

Lany Eaves, et. al. v. Town of Clayton

HE = Hearing
NVT = Written Testimony
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North Carolina Utilities Commission

Poly-Loc V. Town of Tarboro

(HE)

1990

Delora Dennis, et. al. v. Hay wood EMC

E-7, Sub 474, ECHO, Sub 37, E013, Sub 151 - (HE)

2001

Wake EMC Right of Way Acquisition

(TE)

2002

Progress Energy Carolinas, Inc., v. E.M. Hanis, Jr. Family Limited Pailnership, Edward M. Harris, III and wife
Pamela M. Harris, Gene K. Haiiis and wife Linda Hanis, Camilla H. Cunnup and husband Timothy J. Cunnup
Siler City Transmission Line Issues

General Court of Justice Superior Court Division, File No. 03 CVS SP 251, 252, 253,254, (WT) (HE)
255

2004

John Wardlaw, et. al. Inteiveners v. Progi'ess Energy Carolinas

Docket No. E-2, Sub 855 (HE)

2011

Frontier Communications of the Cai'olinas, Inc. v. Blue Ridge Mountain Electric Membership Corporation

lLCVS-17175

2017

Jones-Onslow Electric Membership Corporation; Surry-Yadkin Electric Membership Corporation; Carteret-Craven
Electric Membership Coipoi"ation; Union Electric Membership Corporation, d/b/a Union Power Cooperative v.
Time Wamer Cable Southeast, LLC

NCUC Docket Nos. EC-43 5888, ECH9 555, EC55 570 and EC-39 S44

2017

Blue Ridge Electric Membership Corporation v. Charter Cormnunications Properties, LLC

Docket No EC-23, SUB 50

HE =Hearing Paae5 PowerSenices, Inc.
\VT =Written Testimony Engineering and Management Services
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Pennsylvania Public Utility Commission ^
O

2004

U.

Investigation regarding theMetropolitan Edison Company Pennsylvania Electric Company andPennsylvania O
Power Company Reliability Performance

Docket No. 1-00040102 (WT) (HE)

2006
V-

O
Investigation regarding Pennsylvania Rural Electric Association / Allegheny Electric Cooperative Rates CN

to

Docket Nos. R-00061366, R-006I367, et. al. (WT) (HE)

2007

Wellsboro Electric Company participants Included C&T Enteiprises, Inc., comprised of Wellsboro Electric
Company, Claverack Rui-al Electric Cooperative, Inc., Tri-County Rural Electric Cooperative, Inc., and Citizens
Electric

Docket No. P-2008-2020257 (WT) (HE)

2014

PREA 2014 Intervention Assistance, Analysis of Service Reliability Concerns Regarding West Pennsylvania Power
Company, Pennsylvania Electric Company, Metropolitan Edison Company (First Energy Company)

Docket Nos. R-2014-2428742, -2428743, -2428744, -248745 (WT)

2014

Pennsylvania Rural Utility Commission West Penn Power Company, Pennsylvania Electric Company,
Pennsylvania Power Company and Metropolitan Edison Company

R-2014-2428742,R-2014-2428743,R-2014-2428744,R-2014-2428745 (WT)

2015

MAIT and PENELEC for Authorizmg the Transfer of Ceitain Transmission Assets from MET-Ed & PENELEC to
MAIT

A-2015-2488903 (cons.)

Rhode Island Public Utilities Commission

1997

Testimony before the Rliode Island Utilities Commission, on behalf ofRhode Island Division ofPublic Utilities
and Carriers, May 15, 1997

DocketNo. 2489 (WT) (HE)

HE =Hearing ^ PowerSer\'ices, Inc.
•\VT = Written Testimony Engineering and Management Services
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Rhode Island Public Utilities Commission ^
O

2003 E
U.

Testimony before theRhode Island Utilities Commission onbehalf ofRhode Island Division ofPublic Utilities and O
Carriers, December 2003

Docket No. 2930 (WT) (HE)

2004

o
Issuance ofAdvisory Opinion to Energy Facility Siting Board Regarding The NaiTagansett Electric Company's CM
Application to Relocate Transmission Lines Between Providence and East Providence, 2004 <0

Docket No. 3564 (WT) (HE) t3
o

2006

Issuance of Advisory Opinion to Energy Facility Siting Board Regarding the Nan-agansett Electric Company d/b/a
National Grid's Application to Construct and Alter Major Energy Facilities, 2006

Docket No. 3732 (WT) (HE)

2007

Issuance of Advisoiy Opinion to RIDPUC in the Matter of the Joseph Allard Fatality Involving Verizon and
National Grid

2008

Issuance ofAdvisory Opinion to Energy Facility Siting Board Regarding the Narragansett Electric Company d/b/a
National Grid's Application to Construct and Alter Major Energy Facilities, 2008

Docket No. 4029 (WT) (HE)

2010

Rliode Island Division of Public Utilities and Caniers NaiTagansett Tariff Investigation

Docket No. R.I.P.U.C. 4065

2010

National Grid Proposed Elective Infrastmcture, Safety and Reliability Plan for FY 2012 Submitted Pursuant to
R.I.G.L. § 39-1-27.7.1

Docket No. 4218 (WT) (HE)

2012

National Grid Electric FY 2013 Electric Infrastructui-e, Safety and Reliability Plan

Docket No. 4307 (WT) (HE)

HE =Hearing p 7 PowerSen'ices, Inc.
WT = Written Testimony Engineering and Management Services
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ACTIVE AND HISTORIC REGULATORY CASES Witness: Gregory U. Booth PE

BY GREGORY L. BOOTH, PE, PLS Page 'i6 of 50

Rhode Island Public Utilities Commission

2012

National Grid Huixicane Irene Response Assessment, 2012

Docket No. D-11-94

2012

Public Utilities Commission Review of Stonn Contingency Funds of Electric Utilities

Docket No. 2509

2012

Commission's Investigation Relating to Stray and Contact Voltage

Docket No. 4237

2012

Rliode Island Public Utilities Commission Interstate Reliability Assessment

Docket No. 4360

2012

National Grid Electric Infi'astmcture, Safety, and Reliability Plan for 2014

Docket No. 4382

2014

National Grid Electric Infrastructure, Safety, and Reliability Plan 2015 Proposal

Docket No. 4473

2014

National Grid's FY 2016 Electric Infrastructure, Safety and Reliability Plan

Docket No. 4539

2015

Division's Investigation into Verizon's Vegetation Management Practices

2015

Wind Energy Development, LLC (WED) and ACP Land, LLC Petition for Dispute Resolution Relating to
Interconnection

Docket No. 4483

(WT) (HE)

(WT) (HE)

(WT)

(WT) (HE)

(WT) (HE)

(WT) (HE)

(WT) (HE)

(WT)

HE = Hearing
^VT = Written Testimony
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Rhode Island Public Utilities Commission i i
O

2015 E
ll

National Grid Electric Infrastructure, Safety, and Reliability Plan FY2017 O

Docket No. 4592 (WT) (HE)

2016

PUC Advisory Opinion Regarding Need ofThe Nairagansett Electric Co. d/b/a National Grid to Construct and ^
Alter Certain Transmission Components in the Towns ofPortsmouth and Middletown (Aqiiidneck Island
Reliability Project)

o

Docket No. 4614 O
O

2016

National Grid Electric Infi-astructure, Safety, and Reliability Plan FY 2018

Docket No. 4682 (WT)

2017

National Grid Electric Infrastructure, Safety, and Reliability Plan FY 2019

HE =Hearing p 9 PowerServices, Inc.
= Written Testimony Engineering and Management Services
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Partial List of Historical Electrical Ufility cri®ni&r8g<»yL Booth.pe

Exhibit GLB-1

Page 19 of 50

StateClient Name City

4 CES/CEEC SeymourJohnson AFB NC

A&N Electric Cooperative Parksley VA

ACRES International Corporation Grand Forks ND

Action Sensors, Inc. Wendell NC

Adams Rural Electric Cooperative West Union OH

AFL Telecommunications NC

Alaska 220 Communications Anchorage AK

Alachua, City of Alachua FL

Alabama Power Company Birmingham AL

Albemarle Electric Membership Corporation Hertford NC

Alcoa Fujikura, Ltd. Spartanburg SC

Allegheny Electric Cooperative Harrisburg PA

Alleghany Power Energy Greensburg PA

Altahama Electric Membership Corporation Lyons GA

Alternative Energy Corporation RTP NC

American Public Power Association Washington DC

American Telecommunications Raleigh NC

Apex Communications, LLC Wynne AR

Apex, Town of Apex NC

Arkansas Electric Cooperative, Inc. Dtde Rock AR

AT&T Durham NC

Atlantic Power Generation Charlotte NC

Ayden, Town of Ayden NC

Bailey& Dixon Raleigh NC

Baker,Jenkins, Jones & Daly Ahoskie NC

BARC Electric Cooperative Millboro VA

Barnhill Contracting Company Tarboro NC

Bath Electric, Gas & Water Bath NC

Battle, Winslow, Scott & Wiley Rocky Mount NC

Beckwith Power Systems North Versailles PA

Bedford, City of Bedford VA

Belhaven, Town of Belhaven NC

Bellsouth Mobility DCS Raleigh NC

Bennettsville, City of Bennettsville SC

Benson, Town of Benson NC

Biltmore Dairy Farms, Inc. Asheville NC

Black Creek, Town of Black Creek NC

Blountstown, City of Blountstown FL

Blue Ridge Electric Cooperative Pickens SC

Blue Ridge Electric Membership Corporation Lenoir NC

Boulder, City of Boulder CO

Brantley & Wilkerson, PC Montgomery AL

Brunswick Electric Membership Corporation Shallotte NC
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North Carolina Utilities Commission Docket No. EC-23, Sub 50
Witness: Gregory L. Booth, PE

Client Name City GLB-1

Page 20 of 50

Burlington-Northern Railroad St. Paul MN

Burroughs Wellcome Company RTP NC

Bushnell, City of Bushnell FL

Calpine Operations Services (Calpine Power)
Cape Hatteras EMC Buxton NC

Carolina Power & light Raleigh NC

Carroll Electric Cooperative CarroUton OH

Carteret Craven Electric Cooperative Morehead City NC

Central Electric Cooperative, Inc. Parker PA

Central Electric Membership Corporation Sanford NC

Central Georgia Electric Membership Corporation Jackson GA

Central Virginia Electric Cooperative Lovingston VA

Centura Bank Rocky Mount NC

Charter Communications Holly Ridge NC

Chattahoochee, City of Chattahoochee FL

Cherry Hospital - DHR Goldsboro NC

Choptank Electric Cooperative Denton MD

Claverack Rural Electric Cooperative Wysox PA

Clayton, Town of Clayton NC

Clemson University Clemson sc

Clewiston, City of Clewiston FL

CNA Insurance Companies Rockville MD

Cobb Electric Membership Corporation Marietta GA

Coconut Creek, City of Coconut Creek FL

Columbus Water Works Columbus GA

Community Electric Cooperative Windsor VA

Cornelius & HuntersviUe HuntersviUe NC

Continental Cooperative Services Harrisburg PA

Cornice Engineering, Inc. Pagosa Springs CO

Craig-Botetourt Electric Cooperative New Castle VA

CP&L Area Cooperatives NC

Crawford & Company Raleigh NC

Crescent Electric Membership Corporation StatesviUe NC

C&T Enterprises PA

Dalton Utilities Dalton GA

Danvers, Town of Danvers MA

Danville, City of DanviUe VA

Davidson Water Cooperative Welcome NC

Delaware County Electric Cooperative Delhi NY

Delaware Division of Parks & Recreation Dover DE

Delaware Electric Cooperative Greenwood DE

Depcom Power
Dover, City of Dover DE

Drexel, Town of Drexel NC

Duke Energy Progress Raleigh NC

East Carolina University GreenviUe NC
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Witness: Gregory L. Booth, PE

Client Name City 5raa^ibit GLB-1
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East Kentucky Power Cooperative Winchester KY

Easton Utilities Commission Easton MD

Eden, City of Eden NC

Edenton, Town of Edenton NC

Edgecombe Martin County Electric Membership Corp. Tarboro NC

Electric Cooperative of SC Cayce SC

Electricities of NC, Inc. Raleigh NC

Elizabeth City, City of Elizabeth City NC

EMC Technologies Raleigh NC

EnergyUnited Statesville NC

Enfield, Town of Enfield NC

Enron Wind Corporation Tehachapi CA

Exelon Business Services

Farmville, Town of Farmville NC

Flint Energies Warner Robins GA

Florida Keys Electric Cooperadve Association, Inc. Tavernier FL

Florida Municipal Electric Association Tallahassee FL

Florida Municipal Power Agency Orlando FL

Fort-Bra^ —USA Fort Bra^ NC

Fort Lauderdale, City of Fort Lauderdale FL

Fort Meade, City of Fort Meade FL

Fort Pierce Utilities Fort Pierce FL

Four County Electric Membership Corporation Burgaw NC

Fox Islands Electric Cooperative Vinalhaven ME

French Broad Electric Membership Corporation Marshall NC

Fremont, Town of Fremont NC

Georgia Consumers UtilityCouncil Atlanta GA

Georgia Power Union City GA

Gillette, City of Gillette WY

Great River Energy Maple Grove MN

Green Cove Springs, City of Green Cove Springs FL

Greenville Utilities Greenville NC

Greer, SC Comm. Of Public Works Greer SC

Greystone Power Corporation Douglasville GA

Groton Utilities Groton CT

Guernsey-Muskingum Electric Cooperative New Concord NH

Habersham Electric Membership Corporation Clarksville GA

Halifax Electric Membership Corporation Enfield NC

Hancock-Wood Electric Cooperative N. Baltimore OH

Harkers Island Electric Membership Corporation Harkers Island NC

Harnett County Wastewater Lillington NC

Harron Communications Frazer PA

Hart Electric Membership Corporation Hartwell GA

Havana, Town of Havana FL

Haynes Electric Utility Company Asheville NC

Haywood Electric Membership Corporation Waynesville NC
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Witness: Gregory L. Booth, PE

Client Name City .^faSl^lbit GLB-1
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Hertford, Town of Hertford NC

High Point, City of High Point NC

High Point, RegionalHospital High Point NC

Hobgood, Town of Hobgood NC

Hookerton, Town of Hookerton NC

Jacksonville Beach, City of Jacksonville Beach FL

Joe Wheeler Electric Membership Corporation Trinity AL

Jones-Onslow Electric Membership Corporation Jacksonville NC

Jupiter Inlet Colony Jupiter Inlet FL

Kenergy Owensboro .KY
Keys Energy Services Key West FL

Kinston, City of Kinston NC

LaGrange, Town of LaGrange NC

Laurinburg, City of Laurinburg FL

Lee County Electric Cooperative FL

Lewes, DE Board of Public Works Lewes DE

Lewis County Rural Electric Cooperative Lewiston MO

Lexington Utilities Lexington NC

Lexington, City of Lexington. NC

Lookout Windpower, LLC PA

Louisburg,Town of Louisburg NC

Lucama, City of Lucama NC

Lumbee River MEC Red Springs NC

Lumberton, City of Lumberton NC

Lynches River Electric Cooperative Pageland SC

Madison, Borough of Madison NJ
Maine Department of Public Advocate ME

Maine Public Service Company Presque Isle ME

Manassas, City of Manassas VA

Martinsville, City of Martinsville VA

Massachusetts Office of the Attorney General MA

Mebane, City of Mebane NC

Mecklenburg Electric Cooperative Chase City VA

Middle Georgia Electric Membership Corporation Rochelle GA

Milford, City of Milford DE

Minnesota DPS St. Paul MN

Mississippi Power Gulfport MS

Mitchell Electric Membership Corporation Camilla GA

MN Planning/Environmental St. Paul MN

Monroe, City of Monroe NC

Morganton, City of Morganton NC

Municipal Gas Group Wilson NC

National Rural Telecom Cooperative Herndon VA

National Spinning Co., Inc. Washington NC

New Bern, City of New Bern NC

Newberry, City of Newberry NC

Q.
o
o

o

E
y.

O

o
CM

CD

U

O



North Carolina Utilities Commission Docket No. EC-23, Sub 50
Witness: Gregory L. Booth, PE

Client Name City GLB-1

Page 23 of 50

New Enterprise Rural Electric Cooperative New Enterprise PA

New Hampshire Electric Cooperative Plymouth NH

North Carolina AT&T State University Greensboro NC

North Carolina Association of Electric Cooperatives Raleigh NC

North Carolina Eastern Municipal Power Agency Raleigh NC

North Carolina Electric Membership Corporation Raleigh NC

North Carolina League of Municipalities Raleigh NC

North Carolina Rural Telecommunications Cooperative Enfield NC

North Carolina State University Raleigh NC

North Georgia Electric Membership Corporation Dalton GA

North Miami, City of Miami FL

Northern Neck Electric Cooperative Warsaw VA

Northern Virginia Electric Cooperative Gainesville VA

Northfield Electric Department Northfield VT

Northwest Public Power Association Vancouver WA

Northwestern Rural Electric Cooperative Association Cambridge Springs PA

NRECA Arlington VA

Ohio Rural Electric Cooperative, Inc. Columbus OH

Old Dominion Electric Cooperative Glen AUen VA

Ostego Electric Cooperative Hartwick NY

Palm Beach, Town of Palm Beach FL

Panama City Beach Panama City FL

Pee Dee Electric Cooperative Darlington SC

Pee Dee Electric Membership Corporation " Wadesboro NC

Pennsylvania Rural Electric Association Harrisburg PA

Perkasie, Borough of Perkasie PA

Piedmont Electric Membership Corporation Hillsborough NC

PineviUe, Town of PineviUe NC

Pitt & Greene Electric Membership Corporation FarmviUe NC

Pompano Beach, City of Pompano Beach FL

Potomac Electric Power Company Washington DC

Prince George Electric Cooperative Waverly VA

Progress Energy Raleigh NC

PWC of the City of Fayetteville FayetteviUe NC

Quincy, City of Quincy FL

Randolph Electric Membership Corporation Asheboro NC

Rappahannock Electric Cooperative Fredericksburg VA

REA Energy Cooperative (SW Central) Indiana PA

Red Springs, Town of Red Springs NC

RI Division of Public Utilities and Carriers Warwick RI

Roanoke Electric Cooperative Rich Square NC

Robersonville, Town of RobersonviUe NC

Rocky Mounts City of Rocky Mount NC

Roxboro, City of Roxboro NC

Rutherford Electric Membership Corporation Forest City NC

Sacramento Municipal Utility District Sacramento CA
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Salem, City of Salem VA

Sandhills Utility Services, LLC Red Springs NC

Santee Cooper Myrtle Beach SC

SatillaRural Electric Membership Corporation Alma GA

Sawnee Electric Membership Corporation Cumming GA

South Carolina Association of Municipal Power Systems Columbia SC

Scotland Neck, Town of Scotland Neck NC

Seaford, Town of Seaford DE

Selma, Town of Selma NC

Seneca, City of Seneca SC

Sharpsburg,Town of Sharpsburg NC

Shenandoah Valley Electric Cooperative Mt. Crawford VA

SMECO Hughesville MD

Smithfield, Town of Smithfield NC

Snapping ShoalsElectric Membership Corporation Covington GA

Somerset Rural Electric Cooperative Somerset PA

South Daytona, City of South Daytona FL

South Mississippi Electric Power Association Hattiesburg MS

South River Electric Membership Corporation Dunn NC

Southport, City of Southport NC

Southside Electric Cooperative Crewe VA

Stantonsburg, Town of Stantonsburg NC

Starke, City of Starke FL

Steuben Rural Electric Cooperative Bath NY

STS Hydro Power Limited Northbrook IL

Sullivan County Rural Electric Cooperative Forksville PA

Sulphur Springs Valley Electric Membership Corp. WiUcox AZ

Sumter Electric Cooperative FL

Surry-Yadkin Electric Membership Corporation Dobson NC

Sussex Rural Electric Cooperative Sussex NJ
Talquin Electric Cooperative, Inc. Quincy FL

Tarboro, Town of Tarboro NC

Tideland Electric Membership Corporation Pantego NC

Tri-County Electric Membership Corporation Dudley NC

Tri-Couniy Electric Membership Corporation Lafayette TN

Tri-County Rural Electric Cooperative Mansfield PA

TVPPA Chattanooga TN

UNC-Asheville Asheville NC

UNC-Chapel Hill Chapel Hill NC

UNC — Charlotte Charlotte NC

UNC — Greensboro Greensboro NC

Union Electric Membership Corporation Monroe NC

United Electric Cooperative DuBois PA

US Generating Company Bethesda MD

VA, MD & DE Association of Electric Cooperatives Glen Allen VA

Valley Rural Electric Cooperative Huntington PA
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Vanceburg, City of Vanceburg BCY

Vero Beach, City of Vero Beach FL

Wake ElecixicMembership Corporation Wake Forest NC

Wake Forest, Town of Wake Forest NC

Waistonburg, Town of Waistonburg NC

Warren Electric Membership Corporation Youngsville PA

Washington Electric Cooperative E. Montpelier VT

Washington Electric Membership Corporation Sandersville GA

Washington, City of Washington NC

Waynesville, Town of Waynesville NC

Wellsboro Electric Company Wellsboro PA

West Virginia Power Company Lewisburg WV

Western Carolina University Cullowhee NC

Wilmington, City of Wilmington NC

Wilson, City of Wilson NC

Windsor, Town of Windsor NC

Winter Park, City of Winter Park FL

Winterville, Town of Winterville NC
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^ - Bw Notfh Carolina UtiJiti&&C^mmission I
Partial List of Historical Industrial ClientSn

C/ientName

AT&T

Atlantic Power Generation

Beckwith Power Systems
Black & Decker

Bridgestone/Firestone (BPS)
Burroughs Wellcome Company
Caswell Center

Centura Bank

Centex Construction

Charter Communications •

Cherry Hospital - DHR
Clapp Research Associates
Clark Substations, LLC
Cornice Engineering, Inc.
Data ComHnk, Inc.
Design Dimensions, Inc.
Dolan and Dolan

Dupaco
Drucker & Falk

E&R Construction

Empire of Carolina
Farmville Water and Wastewater Systems
Frigidaire
Fontaine Fifth Wheel

Fonville-Morrisey
Fort Bra^
General Electric

Glenoit Industries

Goldsboro, City of
Cherry Hospital DHR
Gregory Poole Power Systems
Harris Development Corp.
Hesco, Incorporated
PlighPoint Regional Hospital
Honeywell
Jag Management, Inc.
KCI Technologies, Inc.
Kelly Springfield Tire Co.
Kinston City Hall
Larry A. Blattenberger, Inc.
Lenior, City of
Lenoir Memorial Hospital
Lewes, DE, City of
Maida Vale, LLC

City State

Durham NC

Charlotte NC

North Versailles PA

Tarboro NC

Wilson NC

RTP NC

Kinston NC

Rocky Mount NC
Atlanta GA

Surf City NC
Goldsboro NC

Raleigh NC
Calera AL

Pagosa Springs CO
Sandersville GA

Raleigh NC
Newton NJ
Kinston NC

Raleigh NC
Kinston NC

Tarboro NC

Farmville NC

Kinston NC

Birmingham AL
Raleigh NC
Fort Bragg NC
Fairfield CT

Tarboro NC

Goldsboro NC

Goldsboro NC

Raleigh NC
Wilson NC

Smithfield NC

High Point NC
Fort Bragg NC
Raleigh NC
Raleigh NC
Fayetteville NC
Kinston NC

Martinsburg PA
Lenoir NC

Kinston NC

Lewes DE

Raleigh NC
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National Fruit Product Company VA <
NC Department of Human Resources Raleigh NC o

NC Department ofTransportation Raleigh NC IL
Is

NC Division of Mental Health Raleigh NC
Psn

O

NC licensing Board —General Contractor Raleigh NC

NC School of Deaf Raleigh NC

NC State Construction Office Raleigh NC

New Hanover County Wilmington NC

North Hills PBX Raleigh NC
V"

o

Nucor Steel Charlotte NC
cv

Pitt County Memorial Hospital Greensville NC T-

Pope Air Force Base Pope AFB NC u

Power Delivery Associates Smyrna GA O

PS & W Engineering Cary NC

Rail-Veyor Global Technologies, Inc.
Raleigh, City of Raleigh NC

Rocky Mount City Hall Rocky Mount NC

Sara Lee Corporation Tarboro NC

Seymour-Johnson Air Force Base Goldsboro NC

Talisman Partners, Inc. (now Earthtech) Englewood CO

Tantalus Systems, Corp. Burnaby, BC Canada

Tarboro Elementary School Tarboro NC

Tarboro High School Tarboro NC

Tarboro Water and Wastewater Systems Tarboro NC

Teligent, Inc. Alpharetta GA

Texfi Industries Fayetteville NC

The West Co. Kinston NC

Time Warner Cable Newport NC

Transco Charlottesville VA

US Postal Services (GSA) Raleigh NC

Utility Engineering Services Jackson TN

Volvo Data North America Greensboro NC

Wake County Parks & Recreation Raleigh NC

West Company Kinston NC

Western North Carolina School for the Deaf Morganton NC

Williams Energy Group Tulsa OK

Zenith Controls, Inc. Chicago IL
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Client Name

Abrams & Abrams, P.A.

Abrams & Abrams, PA

Adams, Hendon, Carson, Crow & Saenger, P.A.

Allen & Gooch

Andrews Law Group

Bailey & Dixon LLP

Baker & Abraham, PC

Baker Law Firm, PA

Baker, Jenkins, Jones & Daly PA

Baker, Jenkins, Jones, Murray, Askew & Carter, PA

Balch & Bingham LLP

Barnes Law Firm, LLC

Barr, Muiinan, Tonelli, Slother & Sleet

Bartimus, Frickleton, Robertson Gomy

Bartimus, Frickleton, Robertson & Goza, P.C.

Beasley Allen

Beaver, Holt, Richardson, Sternliclit, Burge & Glazier, PA

Berkley Net Underwriters, LLC

Bennan «fe Simmons

Berman | Sobin 1Gross | Feldman & Darby, LLP

Beskind and Rudolph, P.A.

Bordas, Bordas & Jividen

Breit Drescher Imprevento & Walker

Bretz & Young, L.L.C

Brian G. Miller Co., P.A.

Britcher, Leone and Roth, LLC

Buck, Danaher, Ryan & McGleim

Campbell Campbell Edwards and Conroy

Campbell, Campbell Edwards & Comny

Carey Leisure & Neal

Cit}>

Raleigh

Raleigh

Asheville

Lafayette

Tampa

Raleigh

Boston

Wilmington

Ahoskie

Binningham

Kansas City

Tampa

Leawood

Leawood

Montgomery

Fayetteville

Woodbridge

Lewiston

Gaithersburgh

Chapel Hill

Wheeling

Virginia Beach

Hutchinson

Columbus

Glen Rock

Elmira

Boston

Boston

Clearwater

State

NC

NC

NC

LA

FL

NC

MA

NC

NC

AL

MO

FL

KS

KS

AL

NC

VA

ME

MD

NC

WV

VA

KS

OH

NJ

NY

MA

MA

FL
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Carolina Adjusters
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Chappell, Smith and Arden Columbia SC

Ml

<
o

IL
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Civille & Tang, PLLC Hagatna GU

Coleman, Bemliolz, Dickerson, Bernholz, Gledhill, Hargrave Chapel Hill NC O

Colombo Law Columbus OH

Copeland, Cook, Taylor & Bush, PA Ridgeland MS

Couch & Taibi Durham NC
N-
T-

Cozen 0' Connor Charlotte NC cs

Crisp, Davis, Page & Currin, LLP Raleigh NC
V

o

OCrisp, Page & Cumn LLP Raleigh NC

Daniel & Daniel Yanceyville NC

Daniel, Medley & Kirby, P.C. Danville VA

David A. Vukelja, PA Oiinond Beach FL

Davis & Lumsden PA Beaufort NC

DeVore & Acton, PA Charlotte NC

Devore, Acton & Stafford, PA Charlotte NC

Dickie, McCamey & Chilcote, P.C. Charlotte NC

Dollar Bums & Becker Kansas City MO

Dugan, Brinkmann, Maginnis & Pace Philadelphia PA

Edmonds Cole Law Fimi, PC Oklahoma City OK

Edward M. Ricci Law Firm West Pahn Beach FL

Edwards, Kirby & Holt, LLP Raleigh NC

Eppes & Plumblee, P.A. Greenville SC

Ervin & Gates Charlotte NC

Faulkner & Boyce, PC New London CT

Federal Resen'e Bank ofRichmond, VA Richmond VA

Fiore, Krause, Crogan & Lopez Owings Mills MD

Forensic Engineering, Inc. Raleigh NC

Frank M. Wilson, PC Montgomery AL

Freidman, Sissman & Heaton Memphis TN

Friday, Eldredge & Clark Little Rock AZ

PowerServiccs, Inc.
Engineering and Management Services
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Frohilich, Gordon & Beason Law Finn
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Gallivaii, White & Boyd, P.A. Greenville SC <
o

\L
u.

o

Gaiy Harris Attorneys At Law Orlando FL

Glascock, Gardy & Salvage Suffolk VA

Godin Geretty & Puntillo Kenosha WI

Godwin, Monis, Laurenzi & Bloomfield Memphis TN

Gough, Skipworth, Suinniers, Eves & Travett Rochester NY
Q

Granger, Santry, Mitchell & Heath PA Tallahassee FL CM

iO

Gi-ossman, Roth & Partridge Sarasota FL
O

OHabush, Habush, Davis & Rottier, SC Rliinelander WI

Hall Ansley, P.C. Springfield MO

Hamson, White, Smtih & Coggins, P.C. Spaitanburg SC

Haynsworth Sinkler Boyd, P.A. Greenville SC

Hedrick & Blackwell, LLP Wilmington NC

Hedrick, Eatman, Gardner & Kincheloe Charlotte NC

Herzfeld & Rubin, P.C. New York NY

Hogue, Hill, Jones, Nash & Lynch Wilmington NC

Holden & Can Tulsa OK

Holt Sherlin LLP Raleigh NC

Hoover Penrod, PLC Hantisonburg VA

Hutchens Law Finn Fayetteville NC

Hux, Livennon & Armstrong, LLP Enfield NC

Irigonegaray & Associates Topeka KS

Jacquart & Lowe, S.C. Milwaukee WI

James McElroy & Diehl, P.A. Charlotte NC

Jensen, McGratli, & Podgomy, PA Research Triangle Park NC

Jeraigan Law Firm Raleigh NC

Joel H. Holt, Esq., PC Christiansted VI

John Gehlhausen Attorney at Law Lamar CO

Johnson & Ward Atlanta GA

Jose G. Rodriguez, PA West Pahn Beach FL

PowerServices, luc.
Engineering and Management Services
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Kaplan, Gilpin & Associates, LLC
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Kassel Law

Katzman, Wasserman, Bennardini & Rubinstein, PA

Columbia

Plantation

SC

FL

<
o

u,
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oKaufman & Canoles Richmond VA

Key & Tatel Roanoke VA

Kilpatrick Stockton LLP Raleigh NC

La Capra Associates, Inc. Boston MA V-

o

Langdon & Emison Lexington MO CN

<o

Langdon and Emison Lexington MO
'HI
U

OLanzotti & Ran LLC Cape Girardeau MO

LaiTy Leake Attorney At Law Marshall NC

Law Offices of Peter A. Jouras, Jr. Overland Park KS

Law Offices ofRohn and Caipenter, LLC Chiistiansted VI

Law Offices of William M. Jeter, PLLC Memphis TN

LeCIair Ryan Glen Allen VI

Levinson Axelrod, P.A. Edison NJ

Lichtenstein Fishwick PPL Roanoke VA

Lucas, Bryant & Denning, PA Selma NC

Lytal, Reiter, Ivey & From*ath West Palm Beach FL

Maher & Associates Towson MD

Margolis and Velassco Chicago IL

Mark C. Tanenbaum, PA Charleston SC

Mark C. Tanenbaum, PA Charleston SC

Martin and Jones, PLLC Raleigli NC

Martin, Jean & Jackson Ponca City OK

Massachusetts Attorney General Office Boston MA

McAngus Goudelock & Couide Raleigh NC

McAngus, Goudelock & Courie, LLC Raleigh NC

McCoy, Weaver, Wiggins, Cleveland & Raper Fayetteville NC

McCoy, Weaver, Wiggins, Cleveland & Raper PLLC Fayetteville NC

McGoiigan, Wright, Worley, Harper & Bullard, LLP Tabor City NC

PowerServices, luc.
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McGuire Woods, LLP
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McNess, Wallace & Nurick LLC Harrisburg PA <
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o

Michael F. Ainezaga, P.A. West Palm Beach FL

Michie Hamlett Lowiy Rasmussen & Tweel PLLC Charlottesville VA

Miles & Stockbridge, PC Baltimore MD

Montgomery & Larson, LLP West Palm Beach FL

Moore & Van Allen, PLLC Durham NC

Morton and Gettys Rock Hill SC CN

iO

Narron, O'Hale, Whittington & Woodruff PA Benson NC
fj

Nelson, Mullins, Riley & Scarborough LLP Raleigh NC o

Nexsen Pruet Greensboro NC

Odem & Groves PC Charlotte NC

Offices ofDavid B, Mishael, PA Miami FL

Offices ofRonald C. Jessamy, PLLC Washington DC

OiT & Reno, P.A. Concord NH

Panter, Panter & Sampedro Miami FL

Parker Poe Raleigh NC

Parker Poe Law Firm Spartanburg SC

PaiT Richey Obremskey Frandsen & Patterson Lebanon IN

Patla, Staus, Robinson & Moore, P.A. Asheville NC

Patrick C. Fire Law Offices Boardman OH

Pati'ick H. Dekle, P.A. Tampa FL

Patterson, Dilthey, Clay, Bryson & Anderson, LLP Raleigh NC

Patterson, Dilthey, Clay, Cranfill, Sumner & Hartzog Raleigh NC

Patterson, Harkavy & Lawrence LLP Raleigh NC

Penry Riemann PLLC Raleigh NC

Peter Perlman Law Offices PSC Lexington KY

Peters, Murdaugh, Parker, Bltzroth & Detrick Hampton SC

Peters, Murdough, Parker, Eltsroth & Detiick Hampton SC

Pittman, Gennany, Roberts & Welsh LLP Jackson MS

Podgomy Law, PA Durham NC

PowerServices, Inc.
Engineering and Management Services



Client Name

Pope & Tart

Poyner & Spruill, LLP

Pulley, Watson, King & Lischer, P.A.

Ragsdale Liggett

Rainwater Holt & Sexton, PA

Randies, Mata & Brown, LLC

Reid, Lewis Deese & Nance

Ricci & Leopold, P.A.

Richardson, Patrick, Westbrook & Brickman, LLC

Robert D. Douglass Attorney at Law

Rountree Losee, LLP

Sandier & Marchesini, PC

Sanford Thompson, PLLC

Saperston & Day, PC

Scherffius, Ballard, Still & Ayers, LLP

Schoen Walton Teleken & Foster, LLC
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Dunn

Rocky Mount

Durham

Raleigh

Little Rock

Kansas City

Fayetteville

Palm Beach Gardens

Bamwell

Indiana

Wilmington

Philadelphia

Raleigh

Buffalo

Atlanta

NC

NC

NC

AR

MO

NC

FL

SC

PA

NC

PA

NC

NY

OA

Schultz Law, LLC Conshohocken PA

Schwed, Adams, Sobel & McGinley, P.A. Palm Beach Gardens FL

Scott T. Kimmel Attorney at Law Lighthouse Point FL

Searcy, Denney, Scarola, Barahart & Shipley, PA W. Pahn Beach FL

Shapiro, Cooper, Lewis & Appleton, PC Virginia Beach VA

Silverstein, Silverstein & Silverstein, PA Aventura FL

Simon & Bocksch Miami FL

Simon Passanante, PC St. Louis MO

Simpson Boyd & Powers Decatur TX

Smith & Duggan LLC Lincoln MA

Smith & Duggan, LLP Boston MA

Smith, Anderson, Blount, Dorsett, Mitchell & Jernigan, LLP Raleigh NC

Smith, Helms, Muliss & Moore Raleigh NC

Smith, Helms, Mulliss & Moore, LLP Charlotte NC

Smith, Patterson, Follin, Curtis, James & Haravey Greensboro NC
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Soinmer, Oik, Schi'oeder & Payant, LLP Rliinelander WI <
o
lZ
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O

Spivey Law Firm Ft. Myers FL

Stites 8l Hopkins Kansas City MO i

Stoner, Bowers, Gray & McDonald, P.A. Lexington NC

Strassburger McKeona Gutnick & Gefsky Pittsburgh PA

Sumrel ,Sugg, Carmichael, Hicks & Hart New Bem NC

Taraska, Grower, Unger & Ketcham, PA Orlando FL CM

(O

Taylor, Day, Grimm, Boyd & Jolmson Jacksonville FL
V

4-«

The Accurso Law Finn Kansas City MO O

The Becker Law Firm Cleveland OH

The Chandler Law Group Charlottsville VA

The Kuhlman Law Firm, LLC Kansas City MO

The Redfearn Law Finn, P.C. Independence MO

The Wilbur C. Smith, lU Law Firm, LLC Fort Myers FL

Thompson, Smyth & Cioffi, LLP Raleigh NC

Throp, Fuller & Slifkin, P.A. Raleigh NC

Timothy D. Welbouiiie Attorney at Law Wilkesboro NC

Troutman Sanders LLP Raleigh NC

Turner & Sweeny Kansas City MO

Twiggs, Abrams, Strickland & Trehy, P.A. Raleigh NC

Twiggs, Abrams, Strickland & Trey, PA Raleigh NC

Vandeventer Black LLP Raleigh NC

W. Osmond Smith III Attorney at Law Yanceyville NC

Walters Bender Strohbehn & Vaughan, PC Kansas City MO

Ward & Smith, PA Greenville NC

Wanen & McGraw, LLC Blue Bell PA

Wai-shafsky, Rotter, Tamoff & Block, S.C. Milwaukee WI

Warshauer Poe & Thomton, PC Atlanta GA

Whitacker, Mudd, Luke & Wells, LLC Birmingham AL

Whitesides & Kenny Gastonia NC

PowerScA'ices, Inc.
Engineering and Management Services
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Wilkins Frohlich, PA Port Charlotte p^^Page35of50

Williams & Connolly LLP Washington DC

Williamson & Lavecchia LC Richmond VA

Wilson, Frame, Metheney Attorneys & Counselors at Law Morgantown WV

Wilson, Garber & Small Orlando FL

Winner, Wixson & Pemitz Madison WI

Womble Carlyle Sandridge & Rice Winston-Salem NC

Womble Carlyle Sandridge & Rice LLP Raleigh NC

Wyatt Law Firm San Antonio TX

Young & Adams, Attomeys at Law Boca Raton FL

Young, Moore & Henderson, P.A. Raleigh NC

Zurich North America Charlotte NC

PowerSen'ices, luc.
Engineering and Management Services
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Client Name City State

Electric Insurance Company Beverly MA

Federated Rural Electric Insurance Corporation Lenexa KS

Federated Rural Insurance Corporation Lenexa KY

Nationwide Insurance Durham NC

St. Paul Fire and Marine Insurance Company Charlotte NC

VML Insurance Programs Richmond VA

Zurich American Insurance Company Charlotte NC
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& PUBLICATIONS

October 11, 2017
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Seminars/Presentations and Publications

North Carolina Association of Municipal Electrical Systems
(NCAMES)

Date

1987

1990

1992

1993

1996

1997

Location

Annual Meeting

Annual Meeting

Annual Meeting

Annual Meeting

Annual Meeting
May 13, 1996
Greensboro, NC

Annual Meeting
Charlotte, NC

May 16-18,2000 39^*^ Annual Conference
Raleigh, NC

May 2000

May 2006

May 2007

April 2008

May 2009

Annual Meeting

Annual Meeting

Annual B & 0

Conference

Annual E & O

Conference

Concord, NC

Annual Meeting

Presentation/Seminar/Class Title

System Losses Overview

NESC - Clearance & Liabilities

CL Fuses Presentation

NESC Revisions/Partial Review

NESC 1997 Proposals/Partial Review

Overhead High Voltage Line Safety Act

Protective Relaying Principles Presentation

Distribution System Protective Coordination
Principles

Asset Management Strategic Planning and
Long-Range Planning

Arc Flash Hazard and the NESC

(Protection Assessment)
Summary Presentation

Long-Range Plarming and Distribution
Protection

Economic System Improvements

^3, Sub 50
Booth, PE Q.
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National Rural Electric Cooperative Association
(NRECA)

Date Location

My 18-20, 1983 St. Louis, MI

Nov. 16, 1989

1991 Annual Meeting

1992

Presentation/Seminar/Class Title

Store, Deter, Delay or Interrupt

Report on Distribution Improvements that pay
off through Lower Power Loss

Distribution System Loss Management

Distribution Loss Seminar

June 24-26,1992 San Antonio, TX Distribution System Loss Workshop

Sept. 23-24,1993 Hemdon, VA

January 2000

February 2001

February 2002

August 2006

TechAdvantage
Meeting

TechAdvantage
Meeting

CRN Member

Summit-

Cooperative Research
Council Meeting

Cost Effective Management of System Planning
& Purchasing

Recloser Actuator Engineering Analysis Update

ABCs of System Planning

Economic Conductor Sizing

Asset Management Strategic Planning
Reliability and Trends
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Anierican''Pijblic Power Association

(APPA)

Date Location

October 6-7, 1986 Kansas City, MI

Sept. 28-30, 1987 Raleigh, NC

April 11-13, 1988

June 24,1988

Colorado Springs,
CO

October 12-14, Minneapolis, MN
1988

Presentation/Seminar/Class Title

Distribution Line Loss Seminar & Manual

Distribution Line Loss Seminar & Manual

Distribution Line Loss Seminar & Manual

National Distribution Improvements Pay Off
through Power Losses

Distribution Line Loss Guide
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Nortli Carolina Electric Membership Corporation
& North Carolina Association of Electric Cooperatives

(NGEMC&NCAEC)

Location Presentation/Seminar/Class Title

October 1986

October 30, 1986 Greenville Utilities
Commissions

NCAEC - Distribution System Loss Evaluation

NCAEC - Reduce Losses in Distribution

Systems

NCAEC - Reduce Losses in Distribution

Systems
November 13,
1986

1993

December 12,
1996

June 1999

June 2000

June 2001

December 5-6,
2001

June 2002

September 2002

Crescent UMC

Statesville, NC

Operations
Conference

Nash Community
College, Rocky
Mount, NC

1993 NESC Revisions Partial Review

NCAEC —Advanced Lineman Training
NESC Introduction

E & O Conference Distribution Protective Coordination Workshop

E & O Conference NCAEC - Proposed changes to 1997 NESC

E & O Conference NCAEC - The NESC

System Engineer's
Workshop

E & 0 Conference

NCEMC Manager's
Conference, Sunset
Beach, NC

NCAEC -The NESC

NCAEC —Overview of 2002

NESC Changes

NCEMC - Overview 2002

NESC Changes
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Date

June 2007

Location

2007 E & O

Conference

December 6, 2007 System Engineers
Workshop

June 2008

August 2008

December 2008

December 2010

December 2011

June 2013

2008 E & O

Conference

2008 Safety
Coordinator's

Workshop

2008 System
Engineers' Workshop

2010 System
Engineers' Workshop

2011 System
Engineers' Workshop

2013 E&O

Conference

December 2014 2014 System
Engineers' Workshop

North Carolina Ulilities Commission Docket No. EC-23, Sub 50
Witness: Gregory L. Booth, PE
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Presentation/Seminar/Class Title

NCAEC - Arc Flash Hazard and the NESC

(Protection Assessment)
Summary Presentation

NCAEC - Arc Flash Hazard and the NESC

(Protection Assessment)
7 Hour Seminar and Manual

NCAEC - Two Presentations:

Arc Flash Hazard Update
and

The National Electrical Code and How it

Applies to Utilities
NCEMC - Arc Flash Hazard Update

NCAEC - Arc Flash Hazard Assessment

Findings

NCAEC - Power Quality

NCAEC - National Electrical Safety Code
Update

Stray Voltage and Contact Voltage

NCAEC-Pole Attachment - Joint Use

March 14-15,2017 Rocky Mount, NC Incident Investigation Training for Utility
Professionals
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North Carolina Electric Municipal Power Association (NGEMPA)
& Electricities of North Carolina, Inc.

Date Location Presentation/Seminar/Class Title

1983 Wake Tech. College Distribution System Protective Coordination
Raleigh, NC School and Manual

1985 Wake Tech. College Distribution System Protection School
Raleigh, NC

June 17, 1987 Electricities

Sept. 28-30, 1988 Raleigh, NC

November 1990 Electricities

Dec. 11-12,1991 Electricities

November 1992 Electricities

Nov. 17-18,1993 Raleigh, NC

Nov. 16-17, 1994 Electricities

November 13,
1996

Electricities

NESC & Municipal Electric System Safety
Seminar

Distribution System Loss Evaluation Manual

NESC Course Manual

NESC

NESC Course Manual

NESC School

NESC Seminar

1997 NESC Course

December 11,
2007

December 2007

City ofWilson, North Arc Flash Hazard and the NESC
Carolina

City of Lexington,
NC

(Protection Assessment)
4 Hour Workshop for Mimicipalities

Arc Flash Hazard Assessment and the NESC

8 hour Workshop and Manual
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Other

Date Location Presentation/Seminar/Class Title

May 1988 SC Public Service

Authority-Santee
Cooper

NESC Training Guide

November 14,
1989

City ofBennettsville,
SC

Value of System Planning

1990 Joe Wheeler EMC

Hartselle, AL
NESC

May 1990 Northeast Assoc. of

Electric Cooperatives
Power Quality Presentation & Distribution Cost
Trends Presentation

May 22-24,1990 New England
Statewide

NARC

Dec. 10-11,1990 Lexington, NC NESC School

Dec. 26,1990 City of Kinston, NC NESC Course

1993 Davidson Electric

Membership
Cooperative
Lexington, NC

NESC Course Manual

Partial Review

Jan. 12-14, 1993 Rappahannock
Electric Cooperative
Fredericksburg, VA

Distribution System Loss Management
Workshop

June 18-19, 1993 Joe Wheeler EMC

Hartselle, AL
NESC School

July 2000 CP&L

Raleigh, NC
CP&L Accident Investigation Workshop
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Date

June 2000

June 2001

February 2002

July 2002

April 2003

April 2004

May 2004

January 2008

April 15, 2008

July 13, 2009

April 29, 2010

June 24,2010

Location

SCAMPS Annual

Meeting

SCAMPS Annual

Meeting

SCAMPS

Columbia, SC

Florida Municipal
Electric Association

Orlando, FL

Old Dominion

Electric Cooperative

Virginia, Maryland &
Delaware Association

ofElectric

Cooperatives

Virginia, Maryland &
Delaware Association

of Electric

Cooperatives

PREA

State College, PA

Virginia, Maryland &
Delaware Association

ofElectric

Cooperatives

SCAMPS Annual

Meeting

PREA CEO Meeting,
State College, PA

PREA 2010

Workshop, State
College, PA

North Carolina Utilities Commission Docket No. EC-23, Sub 50
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Presentation/Seminar/CIass Title

Distribution System Protective Coordination
Principles

Accident Investigation and Avoidance Issues

2002 NESC Workshop and Manual

2002 NESC and Manual

Load Research Relevance to Distribution

Plaiming

• System Grounding Presentation
• Capacitor Placement & Power Factor

Correction

• System Planning

Interval Data and Construction Work Plan

Design

Arc Flash Hazard and the NESC

(Protection Assessment) Summary Presentation

Arc Flash Hazard and the NESC

(Protection Assessment)
7 Hour Workshop and Manuals

Maximizing Utility Resources Through Best
Practices

NERC Compliance Monitoring & Enforcement
Presentation (Summary)

NERC Compliance Monitoring & Enforcement
Presentation (Detailed)
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Date

May 5,2011

August 29,2012

November 20,
2012

December 7,2012

August 20, 2013

January 19, 2015

April 30, 2015

May 6-7, 2015

November 30,
2016

Location

North Carolina Utilities Commission Docket No. EC-23, Sub 50
Witness: Gregory L. Booth, PE
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Presentation/Seminar/Class Title

Virginia, Maryland & Pole Attachment Review
Delaware Association

of Electric

Cooperatives

LeClair Ryan
Webinar

Schultz Law Webinar

PWC of the City of
Fayetteville, NC

RESMA Lobbying
Clinic, Virginia

PWC of the City of
Fayetteville, NC

Northwestern Rural

Electric Cooperative
Association

Virginia, Maryland &
Delaware Association

of Electric

Cooperatives

Rappahannock
Electric Cooperative,
VA

Energy Audits

Subrogation of Workers' Comp. Claims
Involving Electrical Contact Injuries

Why Follow Engineering Design and the NESC
Linemen Presentation

Pole Attachment Dispute Discussion

Arc Flash Risk Assessment - Industrial and

Commercial Facilities

Joint Use Pole Attachment - PA & Regional
Issues

Joint Use Pole Attachment - VA & Regional
Issues

2017 NESC Update
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Distribution System Loss Evaluation Seminars

Date Location

September 30 - October 2, 1991 Marco Island, FL

November 15,1991 Albuquerque, NM

November 18, 1991

November 22, 1991

January 15,1992

May 11-13,1992

September 30 - October 2, 1992

October 4-7, 1992

November 12, 1992

July 18-21, 1993

October 13-16, 1993

June 15-17, 1994

October 18,1994

St. Louis, MI

Charlotte, NC

Jones Onslow EMC

Jacksonville, NC

Nashville, TN

Northwest Public Power Association

Seattle, WA

District Manager's Conference
San Antonio, TX

Four County EMC
Burgaw, NC

Materials Management Conference
Hilton Head, SC

Northwest Public Power Authority
Portland, OR

North Carolina Association ofElectric Cooperatives
E&O Conference

Sunset Beach, NC

North Carolina Electric Membership Cooperative
Raleigh, NC
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Date Location
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uZ
October 23-26,1994 NRECA EZ

E&O Conference O
Jacksonville, FL

January 17, 1995 United EC
Dubois, PA

V

November 20 - December 1,1995 Minneapolis, MN o

December 14-15,1995 Nashville, TN g

May 22-24, 1996 San Antonio, TX

June 12-14, 1996 Denver, CO

April 22-23,1997 Minneapolis, MN

North Carolina Alternative Energy Corporation
Distribution System Loss Reduction Manual and
Courses

May 9, 2000 Lewis County REC
Lewistown, MI
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National and State Publications

Date Publications It
O

1983 North Carolina Alternative Energy Corporation
Distribution System Loss Reduction Manual and
Courses

1983 Distribution SystemProtective CoordinationManual 5
Electricities ofNorth Carolina ^

V-

1986 Distribution System Loss Evaluation Manual tS
American Public Power Association O

1991 Distribution System Loss Management Manual -
NRECA (2 manuals, 6 National Workshops and
Manuals)

1994 Distribution System Loss Reduction Manual
Tennessee Valley Public Power Association,
Research & Development

1998 Distribution Protective Coordination Workshop and
Manual

Electricities ofNorth Carolina

June 1999 Distribution Protective Coordination Workshop and
Manual

2000 Improving Distribution System Performance

2001 National Electrical Safety Code Workshop Materials

2001 Evaluation ofRecloser

Actuators - NRECA

2003 Power Loss Management Manual
for the Deregulated Utility Environment
NRECA-CRN

2004 Power Loss Management Manual
for the Deregulated Utility Environment
NRECA-CRN Computer Based Training CD and
Power Loss Management Interactive CD Publication
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Date Publications ^
O

2004 Virginia, Maryland &Delaware Association of t
Electric Cooperatives O

• System Grounding Materials
• Capacitor Placement & Power Factor

Correction Materials

• System Planning Materials

2004 Interval Data and Construction Work Plan Design
Materials

2007 Arc Flash Hazard and the NESC
(Protection Assessment) Seminar Materials
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Abstract: This Code covers basic provisions for safeguarding of persons from hazards arising from the
Installation, operation, or maintenance of (1) conductors and equipment in electric supply stations, and
(2) overhead and underground electric supply and communication lines. It also Includes work rules for the
construction, maintenance, and operation of electric supply and communication lines and equipment. The
Code is applicableto the systems and equipmentoperated by utilities, or similarsystems and equipment, of
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introduction, definitions, grounding rules, list of referenced and bibliographic documents, and Parts 1, 2, 3,
and 4 of the 2017 Edition of the National Electrical Safety Code.
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Section 1.

Introductloh to the

National Electrical Safety Code®

The National Electrical Safety Code (NBSC®) isAmerican National Standard 02.It isa consensus standard
tliathas beenpreparedby the NationalElectricalSafetyCode Committee underprocedures approved by the
AmericanNational Standards Institute (ANSI). The membership of the NESC Committee is composed of
national and international organizations and is certifiedby ANSI as having an appropriate balance of the
interestsof members of the public,utilityworkers,regulatoryagencies, and the varioustypes of privateand
public utilities.

The NESC is used in whole or in part by statute, regulation, or consent as the standard (or basis of the
standard) of safe practice for public and private utilities in the United States, as well various jurisdictions
and industries in other countries.

010. Purpose

A. The purpose of the NESC is the practical safeguarding of persons and utility facilities during the
installation, operation, and maintenance of electric supply and communication facilities, under
specified conditions.

• NOTE: NESC rules are globally recogiized and intended to provide a practical standard of safe practices that
can be adopted by public utilities, private utilities, state or local utility commissions or public service
commissions, or other boards or bodies having control over safe practices employed in the design, installation,
operation, and maintenance of electric supply, communication, street and area lighting, signal, or railroad utility
facilities.

B. NESCrules containthe basicprovisions, under specifiedconditions, that are considered necessary
for the safeguarding of:

1. The public,

2. Utility wodcers (employeesand contractors), and

3. Utility facilities. f

C. This Code is not intended as a design specification or as an instruction manual.

Oil. Scope

A. Covered

See Figure 011-1.

The NESC covers:

1. Supply and communication facilities (including metering) and associated work practices
employed by a public or private electric supply, communications, railway, trolley, street and
area lighting, traffic signal (or other signal), irrigation district or other community owned
utility, or a similar utility in the exercise of its function as a utility.

2. The generation, transmission, and distribution of electricity, liunens, communication signals,
and communication data through public and private utility systems that are installed and
maintained under the exclusivecontrolof utilitiesor their authorized representatives.

3. Utility facilities and functions of utilities that either (a) generate energy by conversion from
some other form of energy such as, but not limited to, fossil fuel, chemical, nuclear, solar,
mechanical, wind or hydraulic or communication signals, or accept energy or communication
signals from another entity, or (b) provide that energy or communication signals through a
delivery point to another entity.

1
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4. Street and arealights thatprovide a supply of lumens where these fecilities are supplied from
the line side of the service point by underground or ovej-head conductors maintained and/or
installedunder the exclusive control of utilities (including their authorized contractors or other
qualified persons).

5. Utility facilities and functions on the line side of the servicepoint supplied by underground or
overhead conductors installed and/or maintained under exclusive control ofutilities located on

public or private property in accordance with legally established easements or rights-of-way,
contracts, other agreements (written or by conditions of service), or as authorized by a
regulating or controllingbody.

NOTE: Agreements to locate utility facilities on property may be requiredwhere easements are either
(a) not obtainable(suchas locatingutilityfecilities on existingrights-of-way of railroadsor otherentities,
military bases, federal lands, Native American reservations, lands controlled by a port authority, or other
governmental agency),or (b)not necessary (suchas locatingfacilitiesnecessaryfor requestedserviceto a
site).

6. Wiring witliin a supply station or in an underground facility that is (a) installed in accordance
with Part 1 or Part 3 of this Code and maintained under the exclusive control of utilities and

(b) necessaiy for the operation ofthe supply station or underground facility.

^ 7. Utility facilities installed, maintained, and controlled by utilities on surface or underground
mine sites, including overhead or underground distribution systems providing service up to
buildings or outdoor equipment locations on the line side ofthe service point.

8. Similar systems to those listed above that are imder the exclusive control of qualifiedpersons
and authorized by a regulating or controlling body, including those associated with an
industrial complex orutility interactivesystem.

B. Not covered

See Figure 011-1.

NESC rules do not cover:

1. Utilization equipment or premises wiring located beyond utility service points to buildings or
outdoor installations, or

2. Underground mine wiring or installations in ships, railway rolling equipment, aircraft, or
automotive equipment, or

3. Luminaires not installed or maintained under exclusive control by utilities, or

4: hidustrial complex or utility interactive systems that are not controlled exclusively under
utilities or qualifiedpersons or are located on die premises wiring side ofthe semce point.

NOTE: The National Electrical Code® (NEC^ (NFPA 70®, 2011 Edition) covers utilization wiring
requirements beyond the service point and luminaires that are notcontrolled exclusively byutilities.'
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ILLUSTRATION

UTILITY ELECTRIC SUPPLY AND
PREMISES WIRING

Figure 011-1—Service point—General Illustration ofwhat Is covered and
not covered by the NESC

C. Types ofrequirements

1, These rules specify:

a. Loadings and factors related to required strength of utility structures and supported
facihties;

b. Clearances and spacings between: (1) facilities ofdifferent utilities, (2) facilities ofsame
utility, and(3)utilify facihties andpublic facilities;

c. Grounding; and

d. Other requirements related to the safeguarding of persons and facilities, including
associated safe work practices, tobeemployed byautilify inthe exercise ofitsfunction as
a utilityup to the servicepoint.

2. Utilities operating imder the NESC are required to maintain control over the system up to the
service point such that:

a. The system isdesigned tomeet therequirements ofspecified conditions, and

Copyright © 2016 IEEE. All rights reserved.
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b. Hie personnel installing, maintaining, and operating the system and its components are j
qualified to doso, areadequately supervised, use appropriate tools, and follow safe work ^ ^
procedures. O

^ IL

012. General rules ^,0

A. Allelectric supply and communication lines and equipment shall bedesigned, constructed, operated,
andmaintained to meetthe requirements of theserules.

B. Theutilities, authorized contractors, orother entities, as applicable, performing design, construction,
operation, ormaintenance tasks for electric supply orcommunication lines orequipment covered by _
this Code shall be responsible formeeting applicable requirements. ^

C. For all pailiculars not specified, but within the scope of these rules, as stated in Rule 01 lA,
construction and maintenance should be done in accordance with accepted good practice for the ^
given local conditions knowil atthe time bythose responsible for the construction ormaintenance of
the communicationor supply lines and equipment. ,

013. Application

A. New installations and extensions

1. These rules shall apply to allnew installations and extensions, except that tliey may bewaived
or modified by the administrative authority. When so waived or modified, safety shall be ^
provided in other ways.

EXAMPLE: Alternative working methods, such as tiie use ofbarricades, guards, or other electrical protec- V- -3
tive equipment, may be implemented along with appropriate altemative working clearances as ameans of %)} _
providing safetywhenworking nearenergized conductors.

2. Types ofconstruction and methods ofinstallation otherthan those specified in the rules may be ^
used experimentally to obtaininformation if:

a. Qualified supervision is provided, 3
b. Equivalentsafetyis provided,and

c. On joint-use fiicilities, allaffected joint users arenotified ina timely manner. ^

B. Existing installations ^

1. Where an existing installation meets, or is altered to meet, these rules, such Installation is ^ %
considered to be in compliance with this edition and is not required to comply with any
previous edition. '1

2. Existing installations, including maintenance replacements, that currently comply with prior
editions of tlie Code,neednot be modified to complywith theserules.

EXCEPTION1:For safety reasons, the administrative authority may require compliance with these rules.

EXCEPTION 2: WhM a structure is replaced, the current requirements of Rule 238C shall be met, if
applicable. ^

3. Where conductors or equipment are added, altered, or replaced on an existing structure, die
structure or the facilities on the structure need not be modified or replaced if the resulting
installation willbe in compliance widi either (a) therules thatwereineffect at thetime of the
original installation, or(b) the rules in effect in a subsequent edition towhich the installation
has been previously brought into compliance, or(c) the rules ofthis edition inaccordance with
Rule 013B1. When an existing installation is brought into compliance with a subsequent
edition, earlier editions no longer apply.

4
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Part 2,

Safety Rules for the Installation and Maintenance of <
o

Overhead Electric Supply and Communlqatlon Lines E

o

Section 20. . .

Purpose, scope, and application of. rules

I

^ 200. Purpose o
P ^

^ The purposeof Part 2 of this Code is the practicalsafeguarding of personsduring the installation, ..
[f operation, or maintenance of overhead supply and communication lines and their associated

equipment. " q

f 201. Scope

^ Part 2ofthis Code covers supply and communication conductors and equipment in overhead lines.
Il^ It covers the associated structural ^arrangemeiits of such systems and.the extension of such systems

into buildings. The rules include requirements for spacing, clearances,and strength of construction.
Theydonot coverinstallations in electricsupplystations exceptasrequiredby Rule 162A.
liOTE 1: Part 4 contains the approach distances and work,rules required of supply and communication
employers andtheir employeesworkingon or near supplyand communication linesand equipment.

NOTE 2: Theapproach distances toenergized parts, andother requirements applicable tbdieactivities ofutility
ornon-utility construction personnel, andotiiers in closeproximity to existing supply linw are govemed bythe
Occupational HealthandSafetyAdministration (OSHA), federal, state,or localstatutes or regulations.

202. Application of rules

The general requirements for application ofthese rules are contained in Rule 13. However, when a
supportingstructureis replaced, the arrangement of equipment shallconfirmto the currenteditionof
Rule238C.

77
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General requirements ^ ^
' I o

210. Referenced sections 1

The Introduction (Section I), Definitions (Section 2), References (Section 3), and Grounding ^
methods (Section 9) shall apply to the requirements ofPart 2. '

1
211. Number 211 not used inthis edition. ^

m o
212. Inducedvoltages ^ ^

<o

Rules covering supply-line influence and communication-line susceptiveness have not been detailed _ ^
in this Code. Cooperative procedures are recommended in the control of voltages induced from ^ q
proximate facilities. Therefore, reasonable advancenotice should be given to ownersor operators of
other proximate facilities that may be adversely affected by new construction or changes in existing
facilities.

NOTE: Additional iufoimation about supply-line influence and communication-Une susceptiveness may be
obtainedfromlEEB Std 77^-1992 [B3?] and ffiEEStd 1137^^^1991 [B51].

213. Accessibility

All parts that must be examined or adjusted during operation shall be arranged so as to be accessible
to authorizedpersons by the provision ofadequateclimbing spaces,working spaces,workingfaciU-
ties, and clearances between conductors. • J

M
214. Inspection and tests of lines and equipment ^

A. When in service

1. biitial compliance with rules

Lines and equipment shall comply with these safety rules when placed in service.

2. Inspection ' ^
Lines and equipment shall be inspected at such intervals as experience has shown to be
necessary.

NOTE:It is recognizedthat inspections may be peribimed in a separate operationor while performing
other duties, as desired.

3. Tests

When considered necessary, lines and equipment shall be subjected to practical tests to deter
mine required maintenance.

4. Inspectionrecords

Any conditions or defects affecting compliance with this Code revealed by inspection or tests,
if not promptly corrected, shall be recorded; such records shall be maintained until the
conditions or defects are corrected.

5. Corrections

a. Lines and equipment with recorded conditions or defects that would reasonably be 3
expected to endanger human life or property shall be promptly coiTected, disconnected, or
isolated. ^

78
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b. Other conditions or defects shall be designated for correction.

B. When out of service

1. Lines infrequentlyused

Lines and equipment infrequently used shall be inspected or testedas necessary before being
placed into service.

2. Lines temporarily out ofservice

Lines and equipment temporarily out ofservice shall be maintained in a safe condition.

3. Lines permanently abandoned

Lines and equipment permanently abandoned shall be removed or maintained in a safe
condition.

215. Grounding of circuits, supporting structures, and equipment

A. Methods

Grounding required by these rules shall be in accordance with the applicable methods given in
Section 9.

B. Circuits

1. Common neutral

A conductor used as a common neutral for primary and secondary circuits shall be effectively
grounded.

2. Other neutrals

Primary line, secondary line, and service neutral conductors shall be effectively grounded.

EXCEPTION1: Circuits designed for ground-fault detection and impedance-current-limitingdevices.

EXCEPTION2'.Primary circuits designed with a smgle point grounded neutral, This type ofneutral con
ductor is not an effectively grounded neutral conductor.

3. Other conductors

Line or service conductors, other than neutral conductors, that are intentionally grounded, shall
be effectively grounded.

4. Surge arresters

Where the operation of surge arresters is dependent upon grounding, they shall be effectively
grounded.

5. Use ofearth as part ofcircuit

a. Supply circuits shall not he designed to use the earth normally as the sole conductor for
any part of the circuit.

h. Monopolar operation of a bipolar HVDC system is permissible for emergencies and lim
ited periods for maintenance.

C. Non-cuirent-carrying parts

1. General

Metal or metal-reinforced supporting structures, including lamp posts; metal conduits and race-
• ways; cable sheaths; messengers; metal frames, cases, and hangers of equipment; and metal

switch handles and operating rods shall be effectively grounded. For the purpose of this rule
metallic stand-off brackets or straps, metal crossarm braces, metal through-bolts, etc., are not
considered to be metal frames, cases, or hangers ofequipment and therefore not required to be
effectively grounded.

For die purpose ofthis rule, a wood structure with metal-reinforcing trusses installed at its base
for strength purposes is not considered to be a metal-reinforced structure and therefore not
required to be effectively groimded.

79
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231. Clearances of supporting structures from other objects

Supporting structures, support arms, anchorguys, and equipment attachedthereto, and bracesshall ' ' - O
have the following clearances fium other objects. The clearance shall be measured between the IL
nearestparts oftiie objects concerned.

A. From fire hydrants

Not less than 1.2m (4 ft).

EXCEPTIONI: Whereconditions donot permit, a clearance of notless than900mm (3 ft) is allowed.

EXCEPTION 2: Clearancesin Rule 231A may be reduced by agreement with the local fire authorityand the
pole owner. _

ir I

B. From streets, roads, and highways ' -. C>J

1. Where there are curbs: supporting structures, support arms, anchor guys, or equipment attached ^
thereto, up to 4.6 m(15 ft) above the road surface shall be located asufficient distance behind ^ ^
the curb to avoid contact by ordinary vehicles using and located on tiie traveled way. ,q

2. Where there areno curbs, supporting structures should be located a sufficient distance from the
roadwayto avoid contactby ordinary vehicles using andlocatedon the traveledway.

3. Location of overhead utility installations onroads, streets, or highways withnarrow rights-of-
way or closely abutting improvements are special cases that must be resolved in a manner
consistent with the prevailinglimitations and conditions.

4. Where a governmental authority exercising jurisdiction over structure location has issued aper- ^
mit for, or otherwise approved, specific locations for supporting structures, that pennit or
approval shall govern.

C. From railroad tracks i

Where railroad tracks are parallel to or crossed by overhead lines, all portions of the supporting
structures, support arms, anchor guys, and equipment attached thereto lessthan6.7 m (22ft) above
the nearest track rail shall have horizontal clearances not less than the values required by Rule
231C1 or231C2fortbesituation concerned.

See Rule 2341.

1. Not less than3.6 m (12 ft) from thenearesttrack rail. l, ,

EXCEPTION I:Aclearance ofnot less than 2.13 m(7 ft) may be allowed where the supporting structure .gj
is not the controlling obstruction, provided sufficient space for adriveway is left where cars are loaded or "
unloaded.

EXCEPTION2:Supports for overhead trolley-contact conductors may be located as near their own track |
rail as conditions require. If very close, however, permanent screens on cars willbe necessary to protect
passenger's.

EXCEPTION 3: Where necessary toprovide safeoperating conditions thatrequire anuninterrupted view
of signals, signs, etc., along tracks, the parties concemed shall cooperate in locating structures to provide ^
the necessary clearance. ^
EXCEPTION 4: At industrial sidings, a clearance ofnot less than 2.13 m(7 ft) shall be permitted, ^

U.

O

provided sufficient spaceis leftwherecarscanbe loaded or unloaded.

2. The clearances ofRule231Cl may be reduced by agreementwith the railroad(s).

232. Vertical clearances of wires, conductors, cables, and equipment aboveground,
roadway, rail, or water surfaces

A. Application

The vertical clearances specified in Rule 232B1 apply under the following conductor temperature
and loading conditions, whichever produces the largest final sag:

1. 50 °C (120 °F), no wind displacement

96
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2. Themaximum conductor temperature forwhich the line is designed to operate, if greater than
50 ®C (120°F),withno wind displacement"

3. 0 ®C (32 ®F), no wind displacement, witli radial thickness of ice, ifany, specifiedin Table 230-1
for the zone concerned

EXCEPTION: Theconductortemperature andloadingconditionfor trolleyandelectrified railroadcontact
conductors shall be 15 "C (60 ®F), no wind displacement, final sag, or initial sag in cases where these
fecilities are maintained approximately at initial sags.

NOTE: The phase and neutral conductors of a supply line are normally considered separately when
determining the sag of each due to temperaturerise.

B. Clearance of wires, conductors, cables, equipment, and support arms mounted oh supporting
structures

NOTE:Neither horizontalnor diagonalclearances are specifiedin this rule. As a result, Rule 012C requires
good practice for the given local conditions.

1. Clearance to wires, conductors, and cables

The vertical clearance of wires, conductors, and cables aboyeground in generally accessible
places, roadway, rail, or water surfaces, shall be not less than that shown in Table 230-1.

2. Clearanceto unguardedrigid live parts of equipment

The vertical clearance above ground, roadway, or water surfaces for unguarded rigid live parts
such as potheads, transformer bushings, singe arresters, and short lengths ofsupply conductors
connected thereto, which are not subject to variation in sag, shall be not less than that shown in
Table 232-2. For clearances ofdrip loops of service drops, see Table 230-1.

3. Cleai'ance to support arms, switch handles, and equipment cases

The vertical clearance of switch handles, equipment cases, support arms,platforms, and braces
that extend beyond the surface ofthe structure shall be not less than that shown in Table 232-2.
These clearances do not apply to internal structural braces for latticed towers, X-braces
betweenpoles, and pole-typepush braces.

4. Street and area lighting

a. The vertical clearance of street and area lighting luminaires shall be not less than that
shown in Table 232-2. For this purpose, grounded luminaire cases and brackets shall be
considered as effectively grounded equipment cases; unbounded luminaire cases and
brackets shall be considered as a rigid live part ofthe voltage contained.

EXCEPTION: This rule does not apply to post-top mounted luminaires with effectively grounded or
entirely dielectric cases.

b. Insulators, as specified in Rule 279A, should be inserted at least 2.45 m (8 ft) fi:omthe
ground in metallic suspensionropes or chains supporting lighting units of series circuits.

C. Additional clearancesfor wires, conductors,cables, and unguarded rigid live parts ofequipment

Greater clearances than specified by Rule232Bshall beprovidedwhererequiredby Rule232C1.

1. Voltages exceeding 22 kV

a. For voltages between 22 and 470 kV, the clearance specified in Rule 232B1 (Table 232-1)
or Rule 232B2 (Table 232-2) shall be increased at the rate of 10 ram (0.4 in) per kilovolt
in excess of 22 kV. For voltages exceeding 470 kV, the clearance shall be determined by
the method given in Rule 232D. All clearances for lines over 50 kV shall be based on the
maximum operating voltage.

EXCEPTION: For voltages exceeding 98 kV ac to ground or 139 kV do to ground, clearancesless
than those requiredabove are permittedfor systemswith known maximumswitching-surge factors
(see Rule 232D).

b. For voltages exceeding 50 kV, the additional clearance specified in Rule 232Cla shall be
increased3% for each 300 m (1000ft) in excess of1000m (3300 ft) above mean sealevel.
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c. For voltages exceeding 98 kV ac to ground, either the clearances shall be increased orthe ^
electric field, or the effects thereof, shall be reduced by other means as required to limit |\^i| ) ^
the steady-state current due to electrostatic effects to5 mA rms if the largest anticipated J)
truck, vehicle, or equipment under the line were short-circuited to ground. The size ofthe |j
anticipated truck, vehicle, orequipment used to deteimine these clearances may be less ] ^
than but need not be greater than that limited by federal, state, or local regulations
governing the area under the line. For this determination, the conductors shall be at a final
sag at 50 (120 ®F).

D. Alternate clearancesfor voltages exceeding98 kV ac to ground or 139 kV dc to ground

The clearances specified in Rules 232B and 232C may be reduced for circuits with known
switching-surge factors, but shall be not less than the alternate clearance, which is computed by I Q
adding the reference height fi-om Rule 232D2 to the electrical component of clearance from Rule 1 ^ 1
232D3. i ^
1. Sag conditions of line conductors A

The vertical clearance shall be maintained under the conductor temperature and loading i C'
condition given in Rule 232A.

2. Reference heights

The reference height shall be selected fi:omTable 232-3.

3. Electrical component of clearance

a. The electrical component (D) shall be computed using the following equations. Selected
values off) are listed in Table 232-4.

,1.667D= ' be (m) g
500K ^

D = (ft) 4
500A: ^

where

V = maximum ac crest operating voltage to ground or maximum dc operating voltage to •
ground in kilovolts

PU~ maximum switching-surge factor expressed in per-unit peak voltage to ground and
defined as a switching-surge level for cucuit breakers corresponding to 98% ^
probability that the maximum switching surge generatedper breaker operation does
not exceed this surge level, or the maximum anticipated switching-surge level
generated by other means, whichever is greater

a = 1.15, the allowance for three standard deviations ^ ;
b -1.03, the allowance for nonstandard atmospheric conditions ^
c - 1.2, the margin ofsafety ;
K = 1.15, the configuration factor for conductor-to-plane gap

b. The value of D shall be increased 3% for each 300 m (1000 ft) in excess of 450 m
(1500 ft) above mean sea level.

c. For voltages racceeding 98 kV ac to ground, either the clearances shall be increased or the
electric field, or the effects thereof, shallbe reduced by other meansas required to limit
the steady state current due to electrostatic effects to 5 mA, rms, if the largest anticipated
truck, vehicle, orequipment under thelinewere short-circuited toground. The size ofthe M
anticipated truck, vehicle, orequipment used to determine these clearances may be less ^
than but need not be greater than that limited by federal, state, or local regulations
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governing the area under the line. For this determination, the conductors shall be at a final
sagat50°C(120°F).

4. Limit

The alternate clearanceshall be not less than the clearance given in Table 232-1 or Table 232-2
computed for 98 kV ac to ground in accordance with Rule 232C.

m

Table 232-1—

Vertical clearance of wires, conductors, and cables above ground,
roadway, rail, or water surfaces

(Voltages are phase to ground for effectivelygrounded circuits and those other circuits where allground faults
are cleared by promptly de-energizing the faulted section, both initially and following subsequent breaker

operations. See the definitions section for voltages of other systems.
See Rules 232A. 232B1,232C1a, and 232D4.)

Nature of surface

underneath tvires,
conductors, or cables

1. Trackrails ofrailroads
(except electriiled
railroads using oveibcad
trolley conductors) ®®®

2. Roads, streets, and other
areas subject to truck
trafCc®

3. Driveways^aridng lots,
and alleys ^

4. Other areas traversed by
vehicles, such as
cultivated, grazing, forest,
and orchard lands,
industrial sites,
commercial sites, etc. ®

5. Spaces andwa^ subject
topedestriansorrestricted
traffic only ®

Insulated
communication
conductors and

cable;
messengers;

overhead shield/
surge-protection

wres;
effectively

grounded guys;
ungrounded

portions of guys
meeting Rules

215C2 and
279A1 exposed

300

nentral
conductors

meeting Rule
230EI; supply
cables mcetlag

Rule230Cl
(m)

Noninsulated

communica

tion

conductors;
supply cables
of 0 to 750 V

meeting Rule
230C2 or

2300

(m)

Supply
cables over

750 V
meeting

Rule230C2

or2300;
open supply
conductors,

Qfo

750 y®;
ungrounded
portions of

guys

meeting
Rules 21SC2
and 279A1
exposed to
over 300V

750 v"'"
(m)

Open
supply

conductors,
over 750 V
to 22 IcV;

unground
ed portions

of guys
meeting
Rules

215C2 and
279A1

exposed to
750"

22Irt
(m)

Where wires, conductors, or cables cross over or overhang

7.2 73 7.5

4.7 4.9 5.0

4.7 4.9 5.0
®

4.7 4.9 5.0

2.9 3.6 3.8
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8.1

5.6

5.6

5.6

4.4

Trolley and
electrified railroad

contact conductors

and associated span
or messenger

wires

0 to

750 V
to

ground
• (m)

6.7'

5.5'

53
©

4.9

Over
750 V to

221;V
to

ground
(m)

6.7
®

6.1
®

6.1
®

5.5
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Table 232-1— (continued)
Vertical clearance of wires, conductors, and cables above ground,

roadway, rail, or water surfaces
(Voltages are phase to ground for effectively grounded circuits and those other circuits where all ground faults

are cleared by promptly de-energizing the faulted section, both initially and following subsequent breaker
operations. See the definitions section for voltages ofother systems.

See Rules 232A,232B1,232C1a, and 232D4.)

Insulated
communication
conductors and

cable;
messengers;

overhead shield/
surge-protection Noninsulated

communica

tion

conductors;
supply cables
ofOto7SOV
meeting Rule

230C2 or

230C3

(m)

Supply
cables over

750 V
meeting

RuIe230C2

or230C3;

Open
supply

conductors,

Trolley and
electrified raih-oad
contact conductors

and associated span
or messenger

wires

Nature of surface
underneath wli-es,

conductors, or cables

wires;
effectively

grounded gays;
ungrounded

portions of guys
meeting Rules

215C2 and
279A1 exposed

neutral
conductors

meeting Rule
230E1; supply
cables meeting

Rule230Cl
(m)

open supply
conductors,

Oto

750 V®;
ungrounded
portions of

gays

meeting
Rules 2I5C2
and279Al
exposed to
over 300V

to.ygpy®®®
(m)

over 750 V
to22kV;

unground
ed portions

of guys
meeting

Rules
21SC2 and

279A1
exposed to

(m)

0 to

750 V

to

ground
(m)

Over
7S0Vto

22 kV
to

ground
(m)

6. Water areas not suitable
for sailboating or where
sailboatingis prohibited

4.0 4.4 4.6 5.2

7. Water areas suitable for
sailboatingincluding
lakes, ponds,reservoirs,
tidal waters, rivers,
streams,and canalswith
an unobstructed surface
areaof®®®®®

a.Less than0.08 km^ 5.3 5.5 5.6 6.2 —
—

b. Over 0.08 to 0,8km^ 7.8 7.9 8.1 8.7 — —

c. Over0.8to 8 km^ 9.6 9.8 9.9 10.5
-

—

d. Over 8km^ 11.4 11.6 11.7 123 1 - —

8. Established boat ramps
and associated rigging
areas; areaspostedwith
signfs)for riggingor
Immrliitlg sailboStS

Clearauce aboveground shall be1.5 mgreater than in7 above,
for the type ofwater areas servedbythe launching sites

•W

hlg
here wires, conductors, orcables run along andwithin the limits of
hways or otlier roadrights-of-wny butdonotovei'hang theroadway

9. Roads, streets, or alleys 4.7® 4.9 5.0 5.6 5.5® 6.1®

10. Roads where it isunlikely
that vehicles will be
crossingunder the line

4 j® ® 4.3® 4.4® 5.0 5.5® 6.1®

NOTE: Hie clearance values shown in this table are computed by adding the applicable Mechanical and Electrical (M &E) value of
Table A-1 tothe applicable Reference Component ofTable A-2a ofAppendixA.
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©Where subways, tunnels, orbridges require it,less clearance above ground orrails ^ari required by Table 232-1 may
be used locally. The trolley and electrified railroad contact conductor shouldbe gradedgradually fromtheregular
construction down to the reduced elevation. ' ' .

©For wires, conductors, orcables crossing over mine, logging, and similar railways t'hat handle only cars lower than
standard freight cars, the clearance may be reduced by an amount equal to th6.difference in height between the
highest loaded car handled and 6.1 m,but theclearance shall notbereducedbelow that required forstreet crossings.

©Does not include neutral conductors meeting Rule 230E1. " •••
©In communities where 6.4 m has been established, this clearance may becontinued if carefiilly maintained. The

elevation ofthecontact conductor should bethesame inthe' crossing amd next adja.cent spans. (See Rule 225D2 for
conditions tfiat mustbe metwhere uniform heightabove railis impractical.)

©In communities where4.9 m has beenestablished for trolley and electrified railroad contactconductors 0 to 750 V
toground, or5.5 mfor trolley and electrified railroad contact conductors exceeding.75D V, orwhere local conditions
make it impractical toobtain inthe clearance given indietable, these reduced clearances may beused ifcarefully
maintained. ' • - .

©These clearancevaluesalso apply to guy insulators.
©Where vehicles exceeding 2.45 minheight arenot normally encountered norreasonably anticipated, service drop(s)

cleai'ances overresidential driveways onlymaybereducedto thefollowing;

(a) Insulated supply service drops limited to300 Vtogroimd
(b) Insulated drip loops ofsupply service drops limited to300 V toground
(c) Supply service drops limited to 150 Vtoground and meeting Rule 230C1 or230C3
(d) Drip loops only ofservice drops limited to150VtogroundandmeetmgRule230Cl or230C3
(e) Insulated communication service drops •

©These clearance values forservice drops to residential huildings onlymaybereduced to thefollowing:

(a) hisulated supply service drops limited to300 Vtoground
(b) Insulated drip loops ofsupply service drops limited to300 V toground
(c) Supply service drops limited to150 Vtoground and meeting Rule 230C1 or230C3
(d) Drip loops only ofsupply service drops limited to 150 Vtoground and meeting Rule 230C1 or230C3

©Spaces and ways subject topedestrians orrestricted traffic only are those areas where riders onhorses orother large
animals,vehicles, orother mobilexmits exceeding atotal height of2.45 m,are prohibited byregulation orpermanent
terrain configurations, or areotherwise notnormally encountered norreasonably anticipated.

©Where a supply orcommunication line along a road is located relative to fences, ditches, embankments, orother
terrain features so that the ground under theline would notbe expected tobe traveled except bypedestrians, the
clearancesmayhe reducedto the followingvalues:

(a) hisulated communication conductor and communication cables
(b) Conductors of other communication circuits
(c) Supply cables ofany voltage meeting Rule 230C1 and neutral conductors meeting Rule 230E1
(d) Insulated supply conductors limited to 300V to ground .
(e) Insulated supply cables limited to 150V toground meeting Rule230C2 or230C3
(f) Effectively grounded guys. Insulated guys meeting Rules 279A1 and215C2 exposedto

0 to 300 V 2.9
©No clearance from ground is required for anchor guys not crossing tracks, rails, streets, driveways, roads, or

pathways.
©Thisclearance maybe reducedto 4.0 m for communication conductors andguys.
©Wherethisconstruction crosses overorruns along(a) alleys, non-residential driveways, or parkinglotsnot subject

to trucktraffic, or (b) residential driveways, thisclearance maybe reducedto 4.6m.
©The poition(s) ofspan guys between guy insulators and theporlion(s) ofanchor guys above guy insulators that are

noteffectively grounded shall have clearances based onthehighest voltage towmch they may beexposed due to a
slack conductor or guy.

©The portion ofanchor guys below the lowest insulator meeting Rules 279A1 and 215C2a may have the same clear
ance as effectively grounded giQ^.

©Adjacenttotunnels andoverhead bridges thatrestrict theheight ofloadedrailcars to lessthan6.1m,these clearances
may bereduced by thedifference between thehighest loaded railcarhandled and6.1 m,if mutually agreed toby
the parties at interest.

©For controlled impoundments, Aesurface area and corresponding clearances shall bebased upon thedesign high-
water level.

©For uncontrolled waterflow areas,the surfacearea shall be that enclosedby its annualhigh-watermark. Clearances
shall be based on the normal flood level; if available, the 10-yearflood level maybe assumedas the normal flood
level.
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®Theclearance overrivers,streams,andcanalsshallbebaseduponthelargestsurfaceareaof any 1.6kmlongsegment
that includes the crossing. The clearanceover a canal,river, or streamnormallyused to provideaccessfor sailboats
to a largerbody ofwater shall be the same as thatrequiredfor the largerbody of water.

©Whereabridge or otheroverwaterohstruction restrictsvesselheightto lessthanthe applicable referenceheightgiven
in Table 232-3, the required clearance may be reduced by die difference between the reference height and flie
overwater obstruction height for the area of the body of water over which the line crosses, except that the reduced
clearance shall be not less than that required for the surfece area on the line-crossing side of the obstruction.

EXAMPLE: If an 8.5 km^ lake (over 8.0 km^; reference height 11.0 m) consists of 7.8 km^ (0.8 to 8.0 km^;
reference height 9.0 m) onone side ofabridge and 0.75 km^ (0.08 to8.0 km^; reference height 7.3 m) onthe other
side ofthe bridge, the required line clearance must benotless Aanthat required foranover 8.0 km^ lake asrequired
by Table 232-1 unless the bridgeheight above designhighwater is less diandie referencedimension of 11.0m.

Ifthe line isplaced onthe 0.75 km^ side and the bridge height above design high water isless than 11.0 m, but
more than 7.3 m, the required line clearance is reduced from that required bya lake of over 8.0 km^ bythe
differencebetween the bridge clearance and 11.0m. Ifthe bridge height abovedesign high ivateris less than 7.3 m,
therequired clearance remains atthat required for a 0.8 to8.0 km^ lake. See following figure.

Similarly, if the line is placed on the 7.8 km^ side and the bridge height above design high water is less than
11.0 m, but more than 9.0 m, the required line clearance isreduced from that required by alake ofover 8.0 km^ by
the difference betweenthe bridgeclearanceand 11.0 m. If the bridgeheightabove designhighwater is less than
9.0 m, the required clearance remains atthat required for a 0.8 to8.0 km^ lake.

Normal.

"" ''Flood Level
8.5 km^

• CL::12,3,m

Power line on small lake side of bridge

©Wherethe U.S.Army Corps ofEngineers,or the state, or surrogatethereofhas issued a crossingpermit, clearances
of that permit shall govem.

©See Rule 2341for the required horizontal and diagonal clearances to rail cars.
©Forthepurpose of thisrde, tracksaredefined as anyvehicle exceeding 2.45m inheight. Areasnot subject to truck

trafficare areaswhere truck trafiQc is not normallyencountered nor reasonablyanticipated.
©Communication cablesand conductors may havea clearanceof not less than. 4.6m wherepoles areback of curbsor

other deterrents to vehicular traffic.

©This footnote not used in this edition.
©When designing a line to accommodate oversized vehicles, these clearance values shall he increased by the

difference between the known height of the oversized vehicle and 4.3 m.
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Table 232-1—

Vertical clearance of wires, conductors, and cables above ground,
roadway, rail, or water surfaces

(Voltages are phase to ground foreffectivelygrounded circuitsand those other circuitswhere allground faults
are cleared by promptly de-energizIng the faulted section, both Initially and following subsequent breaker

operations. See the definitions section for voltages of other systems.
See Rules 232A, 23281.232C1a. and 232D4:)

Nature of surface

underneath wires,
conductors, or cables

Insulated
communication
conductors and

cable; messengers;
overhead shield/
surgc-protcctlDn
wires; effectivelyi
grounded guys;

ungrounded
portions of guys
meeting Rules

215C2 and 279A1

SvW
neutral conductors

meeting Rule 230E1;
supply cables

meeting Rule 230C1
(ft)

Noninsulated

communication

conductors;
supply cables
of 0 to 750 V

meeting Rule
230C2or

230C3

(ft)

Supply
cables over

750 V
meeting

Rule230C2
or230C3;

open supply
conductors,

750 V®;
ungrounded
portions of

guys
meeting

Rules215C2
and279Al
exposed to
over 300 V

750 V®®®
(ft)

Open
supply

conductors,
over 750 V
to 22 kV;

unground
ed portions

ofguys
meeting
Rules

21SC2 and
279A1

exposed to

(ft)

Trolley and
electi'ifled

railroad contact

conductors and

associated span or
messenger

wires ®

0 to

750 V

to

ground
(ft)

Ovei'

750 V
to 22

kV

to

ground
(ft)

Where wires, conductors, or cables cross over or overhang

1. Track rails ofrailroads
(except electrifiedrail
roads using overhead

"to)®®®

23.5 24.0 24.5 26.5 22.0® 22.0®

2. Roads, streets, and other
areas si^ect to truck
traffic^

15.5 16.0 16.5 1S.5

CO
o

0

20.0®

3.Drive\vaysparking lots,
and alleys

15.5®® 16.0 ®® 16.5® 18.5 18.0® 20.0 ®

4. Other areas traversedby
vehicles, such as culti
vated, grazmg,forest,and
orchard lands, mdustrial
sites, commercial sites,
etc.

15.5 16.0 16.5 18.5

5. Spaces and wayssubject
topedestrian's or j-
restricted traffic only

9.5 12.0® 12.5® 14.5 16.0 18.0

6. 'Water areas not suitable

for sailboating or where
sailboatingk
prohibited

14.0 14.5 15.0 17.0
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Table 232-1— (continued)
Vertical clearance of wires, conductors, and cables above ground,

roadway, rail, or water surfaces
(Voltages are phase to ground for effectively grounded circuits and those other circuits where all ground faults

are cleared by promptlyde-energizing the faulted section, both Initially and following subsequent breaker
operations. See the definitions section for voltages of other systems.

See Rules 232A, 232B1,232C1a, and 232D4.)

Nature of surface

underneath wires,
conductors, or cables

Insulated
conuDunlcatioa
conductors and

cable; messengers;
overheadshield
surge-protection
>vire5; effectively,
grounded gnys;

ungrounded .
portions of guys
meeting RiUes

21SC2 and279Al

neutral conductors
meeting Rule 230E1;

supply cables
meeting Rule 230C1

(ft)

Noninsulated

communication

conductoi's;
supply cables
ofOtoTSOV

meeting Rule
230C2or

230C3

(ft)

Supply
cables over

750 V
meeting

Rule23GC2
or 23QC3;

open supply
conductors,

OtOg.
750 V®;

ungrounded
portions of

guys
meering

Rules 215C2
and 279A1
exposed to
over300 V

to
75Qy®®®

(ft)

Open
supply

condnctors,
over 750 V
fo22kV;

unground-
edportions

of guys
meeting
Rules

215C2 and
279A1

exposed to

ffO

Trolley and
electrified

railroad contact

conductors and

associated span or
messenger

wires

0 to

750 V
to

ground

(ft)

Over

750 V
to 22

kV

to

ground

(ft)

7. Water areas suitable for

sailboatingincluding
lakes,ponds,reservoirs,
tidal waters, rivers,
streams, and canals with

area ot

a. Less than 20 acres 17.5 18.0 18.5 20.5
— —

b. Over 20 to 200 acres 25.5 26.0 26.5 28.5 —
—

c. Over 200 to 2000 acres 31.5 32.0 32.5 34.5 — —

d. Over 2000 acres 37.5 38.0 38.5 40.5 — —

8. Established boat ramps
and associatedrigging
areasj areas posted with
signfs) for rigging or
lauacliiog saUboats

Clearance aboveground shall be 5 ft greater than in 7 above,
for tlie type ofwater areas served by the launching site

Where wires, conductors, or cables run along and within the limits of highways
or other road righfs-of-way but do not overhang the roadway

9. Roads, streets, or alleys 15.5® 16.0 16.5 18.5 18.0 ® 20.0®

10. Roads where it is

unlikely that vehicles
will be crossing under
the line

13S ® ® 14.0® 14.5® 16.5 18.0 ® 20.0 ®

NOTE: The clearance values shown in this table are computed by adding the applicable Mechanical and Electrical (M & E) value of
Table A-I to the applicableReference Componentof Table A-2a of AppendixA.
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©"Where subways, tunnels,or bridgesrequireit, less clearanceabovegroundorrails thanrequiredby Table 232-1may
be used locally. The trolley and electrified railroad contact conductor should be graded gradually from the regular
construction down to the reduced elevation.

®For wires, conductors, or cables crossing over mine, logging, and similar railways that handle only cars lower than
standardfreight cars, the clearance may be reduced by an amount equal to flie differencein height betweenthe
highestloadedcarhandledand 20 ft, but the clearanceshallnot be reducedbelowthat requiredfor street crossings.

©Does not include neutral conductors meeting Rule 230E1.
®hi communities where 21 ft has been established, this clearance may be continued if carefully maintained. The

elevation of the contact conductor should be the same in the crossing and next adjacent spans. (See Rule 225D2 for
conditions that must be met where uniform height above rail is impractical.)

©In communities where 16ft has been established for trolleyand electrified railroadcontactconductors 0 to 750"V to
ground, or 18ft for ti'olley and electrified railroad contactconductors exceeding 750 V, or wherelocalconditions
makeit impractical to obtain the clearance given in the table, thesereduced clearances maybe usedif carefiilly
maintained.

©These clearance values alsoapply to guyinsulators.
©Whei-e vehicles exceeding 8 ft in heightare not normally encountered nor reasonably anticipated, service drop(s)

clearancesover residential diivewaysonlymay be reducedto the following;
(ft)

12.5
10.5

12.0

10.0

11.5

(a)
(b)
(c)
(d)
(e)

Insulatedsupplyservice dropslimitedto 300 V to ground
Insulated driploopsof supplyservicedropslimited to 300V to ground
Supply service drops limitedto 150V to ground andmeeting Rule230C1 or230C3
Driploops only ofservice drops limited to 150"^ toground andmeeting Rule 230C1 or230C3
Insulated communication service drops

I ©These clearances values for service drops toresidential buildings only may bereduced tothe following:

(a) Insulated supply service dropslimited to 300Y to ground
(b) Insulated drip loops of supply service drops limited to300V toground
(c) Supplyservice dropslimitedto 150V to ground andmeeting Rule230C3
(d) Driploopsonlyof supply service drops limitedto 150"V to ground andmeetingRule230C3

©Spaces and ways subject topedestrians orrestricted trafBc only arethose areas where riders onhorses orother large
animals, vehicles, or othermobile unitsexceeding a totalhei^t of8 ft areprohibitedbyregulation orpermanentterrain
configurations, or arcotherwise not normally encountered nor reasonably anticipated.

©Where a supply or communication linealong a roadis located relative to fences, ditches, embankments, or other
tenain features so that the ground under the line wouldnot be expected to be traveledexcept by pedestrians, the
clearances maybe reducedto the followingvalues:

(ft)
9.5

9.5

9.5

12.5

10.0

(a) hisulated communication conductor andcommunication cables.
(b) Conductors of othercommunication circuits
(c) Supply cables of anyvoltagemeeting Rule230C1 andneutralconductors meeting Rule230E1
(d) Insulatedsupplyconductors limited to 300 Y to ground
(e) Insulated supply cables limited to150"V to ground meeting Rule230C2 or230C3
(Q Effectively grounded guys, insulated guysmeeting Rules279A1 and215C2exposedto

0 to 300 V

(ft)
10.5

10.5

10.0

10.0

9.5

©No clearance from ground is required for anchor guys not crossing tracks, rails, streets, driveways, roads, or
pathways.

©This clearancemaybe reduced to 13 ft for communication conductors and guys.
©Where this construction crossesover or runs along (a) alleys,non-residential driveways,or parkinglots not subject

to truck traCBc, or (b) residentialdriveways, this clearancemay be reduced to 15 ft.
©Theportion(s) of spanguysbetweenguy insulators andthe portion(s) of anchorguysaboveguy insulators diatare

not effectivelygroundedshall have clearancesbasedon the bluest voltageto which they maybe exposeddueto a
slack conductor or guy.

©Theportionof anchor guysbelowthe lowestinsulator meeting Rules279A1 and215C2a mayhavethe sameclear
ance as effectively grounded guys.

©Adjacentto tunnelsand overheadbridgesthatrestrict the heightof loadedrail cars to less than20 ft, theseclearances
maybe reduced by thedifference between thehighestloadedrailcarhandledand20 ft, if mutually agreed to bythe
parties at interest.

©For controlledimpoundments, the surfacearea and corresponding clearancesshall be based upon the designhigh-
water level.

©For uncontrolled water flow areas, the surface area shall be that enclosed by its annual high-water mark. Clearances
shall be based on the normal flood level; if available, the 10-year flood level may be assumed as the normal flood
level.
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©Theclearance overrivers, streams, andcanals shallbe baseduponthelargestsurface areaofany 1mi longsegment
thatincludes diecrossing. The clearance over a canal, river, orstream normally used toprovide access forsailboats
toa larger body ofwater shall bethesame asthat required for thelarger body ofwater.

©Where abridge orother overwater obstruction restricts vessel height toless than the applicable reference height given
in Table 232-3, tlie required clearance may bereduced by the difference between the reference height and the
overwater obstruction height forthe area ofthe body ofwater over which the line crosses, except that the reduced
clearance shall benotless than ttiat required for the surfece area ontheline-crossing side oftheobstruction.

EXAMPLE: Ifa2090 acre lake (over 2000 acres; reference height 36ft) consists of1910 acres (200 to2000 acres;
reference height 30 ft) on one side ofabridge and 180 acres (20 to 200 acres; reference height 24 ft) on the other
side ofthe bridge, the required line clearance must be not less than that required for an over 2000 acre lake as
required by Table 232-1 unless the bridge height above design high water is less than the reference dimension of
36 ft.

Ifthe Une isplaced onthe 180 acre side and the bridge height above design high water isless than 36 ft, but
more than 24 ft, the required line clearance is reduced from that required by a lake ofover 2000 acres by the
difference between the bridge clearance and 36 ft. If the bridge height above design high water is less than 24ft,
the required clearance remains atthat required for a20to 200 acre lake. See following figure.

Similarly, ifthe line isplaced on the 1910 acre side and the bridge height above design high water is less than
36 ft, but more than 30 ft, the required line clearance isreduced from that required by alake ofover 2000 acres by
the difference between the bridge clearance and 36 ft. Ifthe bridgehei^t above design high water isless than 30 ft,
therequired clearance remains atthat required for a200 to2000 acre lake.

1910 Acres

Ref: 30'

L 34 5
4

Normal
Level Design High Water

Flood Level

. ;.180 Acres

..vRef:...24'.
0GL^28.5'

•Total 2090 Acres

Ref: .36!
0CL: 40.5'

Power line on small lake side of bridge

©Where the U.S. Army Corps ofEngineers, orthe state, orsurrogate thereofhas issued a crossing permit, clearances
of thatpermit shallgovern.

©SeeRule2341 fortherequired horizontal anddiagonal clearances to railcars.
©For the prupose ofthis rule, trucks arc defined as any vehicle exceeding 8ftinheight Areas not subject to truclc

traffic areareas where trucktraffic is notnonnally encountered norreasonably anticipated.
©Communication cables and conductors may have aclearance ofnot less than 15 ft where poles are back ofcurbs or

other deterrents to vehicular traffic.
©This footnote not used in this edition.
©When designing a line to accommodate oversized vehicles, these clearance values shall be increased by the

difference between the known heightoftheoveisized vehicle and14ft.
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m

Table 232-2—-

Vertical clearance of equipment cases, support arms, platforms, braces and unguarded
rigid live parts above ground, roadway, or water surfaces

(Voltages are phase toground foreffectively grounded circuits andthoseothercircuits where all ground faults
are clearedby promptly de-energlzing the faulted section, both initially and following subsequent breaker

operations.See the definitions section forvoltages of other systems.
See Rules 232A, 232B2,232B3,232C1a, and 232D4.)

Nature of surface below

Nonmetallic

or

effectively
grounded
support

arms, snitch
bandies,

platforms,
braces, and
equipment

cases

(m)

Unguarded rigid
live parts of 0 to

750 V

and ungrounded cases
that contain

equipment connected
to circuits of not more

than 750 V

(m)

Unguarded rigid
live parts of

over 750 V to 22 kV

and ungrounded
cases that contain

equipment
connected to circuits

of over 750 V to
22 kV

(m)

1. Where rigid parts overhang

a. Roads, street, and odier areas subject to
truck traffic

4.6 4.9 5.5

b. Driveways, parkinglots, and alleys 4.6 4.9® 5.5

c. Other areas traversed by vehicles such as
cultivated, grazing, forest, and orchard
lands, industrial areas, commercial
areas, etc.

4.6® 4.9 5.5

d. Spaces and ways subig^ct to pedestrians or
restricted traffic only '

2.8 ® • 3.6® 4.3

2. Whererigidparts are alongand widiin the
limitsofhighways or other roadrights-of-
way but donot overhangthe roadway

a. Roads, streets, and alleys 4.6® 4.9 5.5

b. Roads where it is unlikely that vehicles
will be crossing under the line

©
o

4.3® 4.9

3.Water areas not suitable for sai^oating or
where sailboating is prohibited

4.1 4.4 5.0

4. Water areas suitable for sailboating
including lakes, ponds, reservoirs, tidal
waters, rivers, streams, and canalsjwth an
unobsmicted surface area

a. Less than 20 acres

b. Over 20 to 200 acres

c. Over 200 to 2000 acres

d. Over 2000 acres

52

7.6

9.4
11.3

5.5

7.9

9.8

11.6

6.1
8.5

10.4

12.2
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Table 232-2— (continued)
Vertical clearance of equipment cases, support arms, platforms, braces and unguarded

rigid live parts above ground, roadway, or water surfaces
(Voltages are phase to ground for effectively grounded circuits and those other circuits where allground faults

are cleared by promptly de-energlzlng the faulted section, both initially and following subsequent breaker
operations. See the definitions section for voltages of other systems.

See Rules 232A. 232B2,232B3,232C1a, and 232D4.)

&

i

Nature of surface below

Nonmetallic

or

effectively
gronnded
support

arms, switch
handles,

platforms,
braces, and
equipment

cases

(m)

Unguarded rigid
live parts of 0 to

750 V
and ungrounded cases

thatcontain

equipment connected
to circuits ofnot morb

than 750 V

(m)

Unguarded rigid
live parts of

over 750 V to 22 kV
and ungrounded
cases that contain

equipment
connected to circuits

of over 750 V to

22 kV

(m)

^ N

.-5
v c\

(O
rr

O

^ O

'€

5. Established boat ramps and associated
rigging areas; areasposted with sign(s) for
rigging or launching sail boats

Clearance aboveground shall be 1.5 m greater than in 4 above,
for the type of water areasservedby the launching site

NOTE: Hie clearance values shownin this tableare computed by adding die applicable Mechanical andElectrical
(MifeE) value of TableA-1 to the applicable ReferenceComponent of TableA-2a of Appendbc A.

©For insulated live parts limited to 150V to ground, this value may be reduced to 3.0 m.
©Where a supply line along a road is limited to 300 V to ground and is located relative to fences, ditches,

embankments, etc.,so that the groundunderthe linewouldnotbe expectedto be traveledexceptbypedestrians, this
clearance may be reduced to 3.6 m.

©When designinga line to accommodate oversizedvehicles, these clearance values shall be increased by the differ
ence between the known height of the oversized vehicle and 4.3 m.

©For thepurposeof thisrule, trucksare definedas anyvehicleexceeding 2.45m in height.Areasnot subjectto truck
traffic are areas where truck traffic is not normally encountered nor reasonably anticipated.

©Spaces andwayssubject to pedestrians or restricted ti'affic onlyare those areaswhereriders on horseback or other
large animals, vehicles, or othermobileunits exceeding 2.45 m in heigiht, are prohibitedbyregulationorpermanent
terrainconfigurations or are otherwisenot normallyencountered nor reasonablyanticipated.

©This clearance may be reduced to the following values for driveways, parking lots, and alleysnot subject to truck
traffic;

(m)

(a) Insulatedliveparts limitedto 300 V to ground 3.6 .
(b) Insulatedlive partslimitedto 150V to ground 3.0

©Effectively grounded switch handles and supply or communication equipment cases (such as fire alarm boxes,
controlboxes, communication terminals, meters or similar equipmentcases)may be mountedat a lower level for
accessibility, providedsuch cases do not unduly obstructa walkway.
NOTE: See also Rule 234J2c.

©Where the U.S. Aiiny Corps of Engineers, or the state, or surrogate thereofhas issued a crossing permit, clearances
of that permit shallgovern.

©For controlledimpoundments, the surfacearea and corresponding clearances shall be basedupon the designhigh-
water level.

©For uncontrolled water flow areas, the surface area shall be that enclosed by its annual high-watermark. Clearances
shall be based on the normal flood level; if available, the 10-year flood level may be assumed as the normal flood
level.

©Theclearanceoverrivers,streams,andcanalsshallbebasedupon thelargestsurfacearea ofany 1.6kmlongsegment
ttiat includes the crossing.The clearance over a canal, river, or stream normally used to provide accessfor sailboats
to a larger body ofwater shall be the same as that required for the larger body of water.
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©Wherea bridgeorotheroverwater obstruction restrictsvesselheightto less thantheapplicablereferenceheightgiven
in Table232-3, the required clearancemay be reduced by the differencebetween the referenceheight and the
overwaterobstruction hei^t for the area of the body of water overwhich the line crosses,except that the reduced
clearance shall be not less than that required for the surface area on the line-crossing side of the obstruction.

EXAMPLE: If an 8,5 km^ lake (over 8.0 km^; reference height 11.0 m) consists of7.8 km^ (0.8 to 8.0 km^;
reference height 9.0 m) on one side ofabridge and 0.75 km^ (0.08 to8.0 km^; reference hei^t 7.3 m) on the other
side ofthe bridge, the required line clearance must benotless than that requiied for anover 8.0 km^ lake asrequired
by Table 232-1 unless the bridge height above design high water is less thanthe reference dimension of 11.0 m.

If the line isplaced on the0.75 km^ side and the bridge hei^t above design high water is less than 11.0 m, but
more than 7.3 m, the required line clearance is reduced from that required by a lake of over 8.0 km^ by the
differencebetween the bridge clearance and 11.0m. Ifthe bridgeheight above designhigh water is less than 7.3 m,
die required clearance remains atthat required for a 0.8 to 8.0 km^ lake. See following figure.

Similarly, if the line isplaced on die 7.8 kra^ side and the bridge height above design high water is less than
11.0 m, but more than 9.0 m, the required line clearance isreduced from that requiied byalake ofover 8.0 km^ by
the differencebetween the bridge clearance and 11.0 m. If the bridge height above design high water is less than
9.0 m, the required cleaiance remains atthat required for a0.8 to 8.0 km^ lake.

km^

9.0 m

j'CLrlO.Sm

Flood^LeveJ.Tj:

0.75 km^
7.3 m
8.7m

Ref: 11.0 m

CL: 12.3 m

Power line on small lake side of bridge
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ft
Table 232-2—

Vertical clearance of equipment cases, support arms, platforms, braces and unguarded
rigid live parts above ground, roadway, or water surfaces

(Voltages are phase to ground for effectively grounded circuits and those other circuits where all ground faults
are cleared by promptly de-energlzing the faulted section, both initially and following subsequent breaker

operations. See the definitions section for voltages of other systems.
See Rules 232A, 232B2, 232B3,232C1a, and 232D4.)

Nature of surface below

Nonmetallic

or effectively
grounded
support

arms, swtch
handles,

platforms,
braces, and
equipment

cases

(ft)

Unguarded rigid live
parts of0 to 750 V and
ungrounded cases that

contain equipment
connected to circuits

of not more than

750 V

(ft)

Unguarded rigid live
parts of over 750 V to

22kVand

ungrounded cases
that contain

equipment connected
to circuits of over

750 V to 22 kV

(ft)

1. Where rigid parts overhang

a. Roads, streets, and other areas subject
to truck traffic®

15.0 16.0 18.0

b. Driveways, parking lots, and alleys 15.0 ' 16.0® 18.0

c. Other areas traversed by vehicles such
as cultivated, grazing, forest, and
orchard lands, Industrie areas,
commercial areas, etc.

15.0® 16.0 18.0

d. Spaces and ways subject to pedestrians
orrestricted traffic only ®

9.0® 12.0® 14.0

2. Where rigid parts are along and within
the limits ofhighways or other road
rights-of-way but do not overhang the
roadway

a. Roads, streets, and alleys 15.0® 16.0 18.0

b. Roads where it is unlikely that vehicles
will be crossing under the line

13.0® 14.0® 16.0

3. Water areas not suitable for sailboating
orwhere sailboating isprohibited ®

13.5 14.5 16.5

4. Water areas suitable for sailboating
including lakes, ponds, reservoiis, tidal
waters, rivers, streams, and canals with
an smface area

a. Less dian 20 acres

b. Over 20 to 200 acres

0. Over 200 to 2000 acres

d. Over 2000 acres

17.0

25.0

31.0

37.0

18.0
26.0

32.0

38.0

20.0

28.0

34.0

40.0
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Table 232-2— (continued)

Vertical clearance of equipment cases, support arms, platforms, braces and unguarded
rlaid live parts above ground, roadway, or water surfaces n

operations. See the definitions section for voltages of other systems.
See Rules 232A. 232B2. 232B3.232C1 a. and 232D4.)

Nature of surface below

5. Established boat ramps aud associated
rigging areas; areas posted with sign(s)
for rigging orlaunching sailboats

Nonmetallic

or effectively
grounded
support

arms, switch
handles,

platforms,
braces, and
equipment

cases

(ft)

UnguardedrigidIh'e
parts of0to750 Vand
ungrounded cases that

contain equipment
connected to circuits

of not more than
750 V

(ft)

Unguardedrigid live
partsofover 750 Vto

22 kV and
ungrounded cases

that contain
equipment connected

to circuits of over
750 V to 22 liV

(ft)

Clearance aboveground shall be 5ft greater tban indabove, for
the type ofwater areas served by the launching site

lor ngging ui -01 t • 1

©For insulated Uve parts limited to 150 V tated relative to fenees, ditches.

©wSSSg'"0— oversized vehicles, these clearance valnes shall be increasedby the difter-
enee between exceeding 8ft mheight teas no. subject .0 tmck

traffic: (ft)
12

(a) Insulated live parts limited to 300 Vto ground 10
(b) Insulated live parts limited to 150 Vto ground . ^ eauinment cases (such as fire alarm boxes,

accessibility, provided such cases do not unduly obstruct awalkway.
©Xf'tifeutCSSofEngheers, ortire state, or surrogate thereofhas issued acrossmg pemnt. clearances
©For'lSdtap—s, the surface area and corresponding olearanoes shaU be based upon the design high-

waterlevel. . . -npinqed bv its antr""! high-water mark. Clearances
10-yearfloodlevel maybe assumed as the normal flood

©The clearance over rivers, sh^s, and canals shal^be b^sed t^prw^^ fo? sailboats

0—

in
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reference height 30 ft) on one side ota bndge ^lan that required for an over 2000 acre lake as

the line is placed on the 180 acre side md the remke?bra'f£'̂ t oUr by themorl to 24 ft,fte required line " - f^^e
difference between the bridge clearance and 36 ft. Iftoe gg^.
the required clearance remains at that leq^ed for a j^jgg ^ater is less than

..ssi"£s3"4frs^;—

vi0CL^3^.5?A>^^Sfe&S,c2^??«siiW?hS!^ :

Normal

Power line on small lake side of bridge
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North CarolinaUUIIties Commission Docket No. EC-23,Sub 50
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Table 232-3—Reference heights
(See Rule 232D20

Nature of surface underneath lines (m) (ft)

a Track rails ofrailroads (except electrified railroads using overhead trolley conductors) 6.7 22

b. Streets, alleys, roads, driveways, and parking lots
4.3 14

c Spaces and ways subject to pedestrians or restricted tiaffic only ^ 3.0 10

d Other land, such as cultivated, grazing, forest or orchard, that is traversed by vehicles 4.3 14

e. Water areas not suitable for sailboating or where sailboating isprohibited 3.8 12.5

f. Water areas suitable for sailboating including lakesyigids, reservoirs, tidal waters, rivers,
streams, and canals with unobstructed surfece area '

CD Less than 0.08 km^ (20 acres) 4.9 16

(2) Over 0.08 to 0.8 km^ (20 to200 acres) 7.3 24

(3) Over 0.8 to 8km^ (200 to 2000 acres) 9.0 30

(4) Over 8km^ (2000 acres) 11.0 36

e In public or private land and water areas posted for rigging or launching sailboats, the
reference height shall be 1.5 m(5 ft) greater than in fabove, for the type ofwater areas
sei-viced by the launching site

®See Rule 2341 for the required horizontal and diagonal clearances to rail cars. , _ i. v i
©Spaces and -ways subject to pedestrians or restricted traffic only are those areas where riders on horseback or other

large animals, vehicles, or other mobile units exceeding 2.45 m(8 ft) mheight, are prohibited by regulation or
pennanent terrain configurations or are otherwise not normally encountered nor reasonably anticipated.

©For controlled impoundments, the surface area and correspondmg clearances shall be based upon the design high
water level. For other waters, the surface area shall be that enclosed by its annual high-vratCT majk, and clearance
shall be based on the normal flood level. The clearances over rivers, streams, and canals shaU be based upon the
largest surface area of any 1600 m(1 mi) long segment that includes the crossing. The clearmce over ac^al or
siiSlar waterway providing access for sailboats to alarger body ofwater shall be the same as that required for the

©mSe'̂ M wematS'obstructi restricts vessel height to less than the appUcable reference height, the required
clearance may be reduced by the difference between the reference height and the overwater obstruction height,
except that the reduced clearance shall notbe less than that required for the surface area on the Ime-crossmg side of

' the obstruction.
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Table 232-4—Electrical component of clearance In Rule 232D3a
[This clearanceshallbe Increased at the rate of1%per 100 m (330ft) In excess of450 m (1500 ft)

above mean sea level.

Increase clearance to limit electrostatic effects In accordance with Rules 232A and 232D3c.]

Maximum

operating voltage
phase to phase

(kV)

Switching-
surge factor

(per unit)

Switching
surge

atV)

Electrical

component of clearance

(m) (ft)

242 3.54 or less 700 or less 2.17® 7.1®

362 2.37 or less 700 or less 2.17®

©
n

550 1.56 or less 700 or less 2.17® 7.2®

1.90 853 3.1 9.9

2.00 898 3.3 . 10.8

2.20 988 3.9 12.7

2.40 1079 4.5 14.6

2.60 1168 5.1 16.7

800 1.60 1045 4.3 13.9

1.80 1176 5.2 16.9

'

2.00 1306 6.2 20.1

2.10 or more 1372 or more 6.7® 21.9®

©Shallbenotless thanthatrequired byRule 232D4, including thealtitude correction forlines above lOOO m(3300 ft)
elevationas specified in Rule 232Clb.

©Shall be not less than thatrequiredby Rules232Aand232B.

233. Clearances between wires, conductors, and cables carried on different
supporting structures

A. General

Crossings should be made on a common supporting structure, where practical. In other cases, the
clearance between any two crossing or adjacent wires, conductors, or cables carried on different
supporting structures shall benotless than thatrequired by Rules 233B and 233C at any location in
thespans. Theclearance shall benotless than thatrequired by application of a cleaiance envelope
developed under Rule 233A2 to the positions on or within conductor movement envelopes
developed under Rule 233A1 at which the two wires, conductors, or cables would be closest
together. For purposes of this deteimination, the relevant positions of the wires, conductors, or
cables on or within theirrespective conductor movement envelopes are those that can occur when
(1) both are simultaneously subjected to the same ambient air temperature and wind loading
conditions, and (2) each is subjected individually to the full range of its icing conditions and
applicable design electrical loading.

Figure 233-1 is a graphical illustration of the application of Rule 233A. Alternate methods that
ensure compliance with these rules may be used.
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ft

Table 234-6—Clearance overroofnot readily accessible®
[See Rule 324C3d(1).l

Cable type

Clearance over portions ofrooftvithin
6.0 ft radius of the service mast

Clearance over portions of roof outside
6.0 ft radius of the service roast

Voltage ® Voltage®

Oto 300 V
301 to

750 V

Over

750 V
Oto 300 V

301 to

750 V

Over

750 V

Mast not

more than

4.0 ft from

nearest

roof edge

230C3

230C2

1.5 1.5 NA 3.0 3.0 NA •

23001 1.5 1.5 1.5 3.0 3.0 3.0

230D 1.5 10.0 NA 3.0 10.0 NA

Mastmore

than 4.0 ft

from

nearest

roof edge

230C3

230C2

3.0 3.0 NA 3.0 3.0 NA

230CI 3.0 3.0 3.0 3.0 3.0 3.0

230D 3.0 10.0 NA 3.0 10.0 NA

® Ifthe roof is readily accessible,a clearaoce of not less than 10ft vertical clearancefor all service dropconductors
includingthe drip loopshall be maintained aboveall portionsof the roof.

® All voltages are between the conductors involved.

235. Clearance for wlres\ conductors, or cables carried on the same supporting
structure

A. Application ofrule

1. Multiconductor wires or cables

Cables,and duplex, triple, or paired conductorssupported on insulators or messengersmeeting
Rule 230C or 230D, whether single or grouped, for the purposes of this rule are considered
single conductors even though they may contain individual conductors not ofthe same phase or
polarity.

2. Conductor supportedby messengers or span wires

Clearances between individual wir^, conductors, or cables supported by the same messenger,
or between any group and its supporting messenger, or between a trolley feeder, supply
conductor, or communication conductor, and their respective supporting span wires, are not
subject to the provisions ofthis rule.

3. Line conductors of different circuits

a. Unless otherwise stated, the voltage between line conductors of different circuits shall be
the greater of the following:

(1) The phasor difference between the conductors involved

NOTE: A phasor relationship of 180® is considered appropriate where the actual phasor
relationship is unknown.

(2) The phase-to-ground voltage ofthe higher-voltage circuit

b. When the circuits have the same nominal voltage, eiflier circuit may be considered to be
the higher-voltage circuit.
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B. Horizontal clearance between line conductors

1. Fbted supports

Line conductors attached to fixed supports shall have horizontal clearances from each other not
less than the larger value required by either Rule 235Bla or 235Blb for the situation
concerned. Voltage is between the two conductors for which the clearance is being determined
except for railway feeders, which are to ground.

EXCEPTION 1: The pin spacing at buckann construction may be reduced as specified in Rde 236F to
provide climbing space.

£^rCBPr/(W2: GradeN need meet only the requirementsof Rule 235B1a.

EXCEPTION3: These clearancesdo not applyto cablesmeetingRule 230C or coveredconductors of the
same circuitmeetingRule 230D.

EXCEPTION 4: For voltages to ground exceeding 98 kV ac or 139 kV dc, clearances less than those
required by a and b below are permitted for systems with known maximum swltchiug-surge factors. (See
Rule235B3.)

Horizontal clearance between line conductors ofthe same or different circuitsa.

Clearances shall be not less than those given in Table 235-1.

b. Clearance according to sags

The clearanceat the supportsof line conductors of the same or differentcircuits of Grade
B or C shall be net less than the values given by the following formulas, at a conductor
temperature of 15 ®C (60 ®F), at final sag, no wind. For the pmpose of this rule, the line
conductor clearances are between the surfaces ofthe conductors only, not including armor
rods, tie wires, or other fasteners. The requirements of Rule 235Bla apply if they give a
greater clearance than this rule.

When using the applicable formula with a fixed conductor cleai'ance to determine
maxiriiuni allowable sag for that conductor clearance, fiie resultant maximum sag shall be
rounded down.

EXCEPTION: No requirement is specified for clearance between conductors of the same circuit
when rated above 50 kV.

In the following, S is the final sag in millimeters of the conductor having the greater sag,
and the clearance is in millimeters. Voltage QcV) is the voltage between the conductcrs.

(1) For line conductors smaller than AWG No. 2: clearance = 7.6 mm per kV +
20.4a/"?-610. (Table 235-2 shows selected values up to46kV.)

(2) For line conductors of AWG No. 2 or larger: clearance = 7.6 mmper kV + 8a/(2.12iS0 .
(Table 235-3 shows selected values up to 46 kV.)

(3) For voltages exceeding 814 IcV, the clearance shall be determined by the alternate
method given by Rule 235B3.

(4) The clearance for voltages exceeding 50 kV specified in Rules 235Blb(l) and (2)
shall be increased 3% for each 300 m in excess of lOOO m above mean sea level. All

clearances for lines over 50 kV shall be based on the maximum operating voltage.

In the following, S is the final sag in inches of the conductor having the greater sag, and
the clearance is in inches. Voltage (kV) is the voltage between the conductors.

(1) For line conductors smaller than AWG No. 2: clearance = 0.3 in per kV +
4.04a/S'-24 . (Table 235-2 shows selected values up to 46 kV.)

(2) For line conductors of AWG No. 2 or larger: clearance = 0.3 in per kV + ZjS/\2.
(Table 235-3 shows selected values up to 46 kV.)

(3) For voltages exceeding 814 kV, the clearance shall he determined by the alternate
mefiiod given by Rule 235B3.
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(4) The clearance for voltages exceeding 50 kV specified in Rules 235Blb(l) and
235Blb(2) shall be increased 3% foreach 1000 ftinexcess of3300 ftabove mean sea ^
level. Allclearances for lines over 50kVshall be based onthemaximum operating q
voltage. ^

2. Suspension insulators q
Where suspension insulators are used and are not restrained from movement, the clearance -
between conductors shall be increased so that one string of insulators may swing transversely
throughout a range of insulator swing up to its maximum design swing angle without reducing
the values given in Rule 235B1. The maximum design swing angle shall be based on a 290 Pa
(6Ib/f^) wind ontheconductor at final sagat 15 °C(60 ®F). This maybe reduced to a 190 Pa
(4 Ib/ft^) wind in areas sheltered by buildings, terrains, or other obstacles. Trees are not q
consideredto shelter a line. The displacement of the wires, conductor's, and cables shall include CM
deflection of flexible structures and fittings, where such deflection would reduce the horizontal ^
clearance between two wires, conductors, or cables.

3. Alternate clearances fordifferent circuits where one orbothcircuits exceed 98kV aoto ground Q
or 139 kV dc to ground

The clearances specifiedin Rules 235B1 and 235B2may be reduced for circuitswith known
switching-surge factors but shall be not less than the clearances derived from the following
computations. For these computations, communication conductors and cables, guys,
messengers, neutral conductors meeting Rule 230E1, and supply cables meeting Rule 230C1
shall be considered line conductors at zero voltage.

a. Clearance

(1) Thealternate clearance shallbemaintainedunderthe expected loadingconditions and
shall be not less than the electrical clearance between conductors of different circuits

computed from die following equation. For convenience, clearances for typical sys
tem voltages are shown in Table 235-4.

•Vj r •(-PC/)-^11-667
_ mnl L-L |= b (m)

L J

r'
= 3.28 -

500^

D =

500^:

b (ft)

where

V^_i^ - maximum ac crest operating voltage in kilovolts between phases of
^ different circuits or maximum dc operating voltage between poles of

different circuits. If the phases are of the same phase and voltage
^ magnitude, one phase conductor shall be considered grounded

' PU = maximum switching-surge factor expressed in per-unit peak operating
|a-" voltage between phases ofdifferent circuits and defined as aswitching-
V surge level between phases for circuit breakers corresponding to 98%

probability that the maximum switching surge generated per breaker
1^.. operation does not exceed this surge level, or the maximum anticipated

switching-surge level generated by other means, whichever is greater
a = 1.15, the allowance for three standard deviations
b = 1.03, the allowance for nonstandard atmospheric conditions
K = 1.4, the configuration fector for a conductor-to-conductor gap

value of D shall be increased 3% for each 300 m (1000 ft) in excess of 450 m
(1500 ft) above mean sea level.

mm
Iti
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b. Limit
O

The clearance derived from Rule 235B3a shall not be less than the basic clearances given
in Table 235-1 computed for 169 kVac.

C. Vertical clearance at the support for line conductors and service drops lU.
^11

All line wues, conductors, cables, and service drops located at different levels on the same
supporting structure shall have vertical clearances not less than the following: ^
1. Basic clearance for line wires, conductors, and cables, and service drops of same or different

circuits

a. Between supply lines ofthe same or different chcuits

The clearance requirements given in Table 235-5 shall apply to supply wires, conductors, _ . o
or cables of 0 to 50 kV attached to supports. No value is specified for clearances between
conductors of the same circuit exceeding 50 IcV or between ungrounded open supply
conductors 0 to 50 kV of the same phase and circuit of the same utility.

b. Between supply lines and communicationlines

The clearance requirements given in Table 235-5 shall apply.

c. Between communication lines located in the communication space

The clearance and spacing requirements ofRule 235H shall apply to communicationlines
located in tiie communicationspace.

•d. Between communication lines located in the supply space

The clearancerequirements of Table235-5 shall applyto communication lines locatedin
the supply space.

EXCEPTION1: Line wires, conductors, or cables on vertical racks or separatebracketsplaced vertically
andmeetingfee requirements of Rule235G mayhave spacingsas specifiedin that rule. .

EXCEPTION 2: Where communication service drops cross under supply conductors on a common
crossing structure, fee clearance between the communication conductor and an effectively pounded ^
supply conductor may be reduced to 100mm (4 in) provided fee clearance between tlie communicatiou
conductor and supply conductors not effectively grounded meets fee requirements of Rule 235C as ^
appropriate. ... ^

EXCEPTION3: Supplyservice drops of 0 to 750V running above andparallelto communication service ^
dropsmay have a clearanceof not less than 300 mm (12in) at any point in the span includingthe point of
theh attachment to fee building or structure beingservedprovided that the nongrounded conductors are ^
insulated and that the clearance as otherwiserequiredby this rule is maintainedbetweenfee two seivice
drops at feepole. . ^

EXCEPTION 4: Thismle does notapplyto conductors of feesame circuit meetingRule 230D.

2. Additional clearances ^

Greater clearances than those required (by Rule 235C1) and given in Table 235-5 shall be ^
providedunder the following conditions. The increases are cumulative wheremore thanone is ^
applicable. jxa

a. Voltage related clearances
ya

(1) For voltages between 50 and 814 kV, the clearance between line whes, conductors, or
cables ofdifferent circuits shall be increased 10 mm (0.4 in) per kilovolt in excess of ^
50 kV.

EXCEPTION: For voltages to ground exceeding98 kV ac or 139kV dc, clearances less than •«'
those required above are permitted for systems with known switching-surge factors. (See Rule ^
235C3.) ®
^CAMPLES: Calculations of clearances required by Rule 235C2a for a 69.7 kV ^
maximum operating voltage phase-to-ground conductor above a 7.2 kV phase-to- .
ground conductor, assuming conductors are 180® out ofphase. ^
Rule 235C2a: Clearance required at support
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(a) Same utility [basic clearance = 0.41 m (16 in)]:

SI units: {0.41 + [(50 - 8.7) x O.Ol]} + [(69.7 + 7.2 - 50) x 0.01] = 1.09 m. No
roimding required in this example.

Customaiy units: {16.0 + [(50 - 8.7) x 0.4]} + [(69.7 + 7.2 - 50) x 0.4] = 43.3 in.
Round up to 44 in.

(b)Differentutilities[basicclearance = 1.00m (40in)]:

SI units: {1.00 + [(50 - 8.7) x 0.01]) + [(69.7 + 7.2 - 50) x 0.01] = 1.68 m. No
rcundmg required in this example.

Customaiy units; {40.0 + [(50 - 8.7) x 0.4]} + [(69.7 + 7.2 - 50) x 0.4] = 67.3 in.
Rotmd up to 68 in.

(2) The increase in clearance for voltages in excess of50 kV specified in Rule 235C2a(l)
shall be increased 3% for each 300 m (1000 ft) in excess of 1000 m (3300 ft) above
mean sea level.

(3) All clearancesfor lines over50 kV shall be based on the maximum operatingvoltage.

(4) No value is specified for clearances between conductors ofthe same circuit.

b. Sag-related clearances

(1) Line wes, conductors,and cables supportedat differentlevels on tiie same structures
shall have vertical clearances at the supporting structures so adjusted that the clear
ance at any point in the span shall be not less than any of the following:

(a) For voltages less than 50 kV between conductors, 75% of that required at the
supports by Table 235-5.

(b) For voltages more than 50 kV between conductors, use die value as calculated by
the following appropriate formula:

If the basic value is 0.41 m(16 in): 0.62 m (24.4 in) plus 10 mm (0.4 in)perkV
in excess of50kV.

Ifthe basic value is 1.0 m (40 in):1.08m (42.4 in) plus 10 mm (0.4 in) per kV in
excess of 50 kV.

The increase in clearance for voltages in excess of 50 kV specified in Rule
235C2b(l)(b) shall be increased3% for each 300 m (1000ft) in excess of 1000m
(3300 ft) above mean sea level.

All clearances for lines over 50 kV shall be based on the maximum operating
voltage.

EXAMPLES'. Calculations of clearances required by Rule 235C2b(l)(b) for a
69.7 kV maximum operating voltage phase-to-ground conductor above a 7.2 kV
phase-to-groundconductor,assuming conductorsare 180 degreesout of phase.

Rule 235C2b(l)(b): Clearance required at any point in the span

(i) Same utility [basic clearance = 0.41m (16 in)]:

SIunits: {0.41 +[(50 - 8.7) x 0.01]} x0.75 +[(69.7 +7^2 - 50) x0.01] =0.89 m.
No roimding required in this example.

Customaiy units: {16.0+ [(50 - 8.7) x 0.4]} x 0.75 + [(69.7 + 7.2 - 50) x 0.4] =
35.2 in. Round up to 36 in.

(li)Different utilities [basic clearance= 1.00 m (40 in)]:

SI units: {1.00 + [(50- 8.7) x 0.01]} x 0.75 + [(69.7 + 7.2 - 50) x 0.01] = 1.33 m.
No rounding required in this example.

Customaryunits: {40.0 + [(50 - 8.7) x 0.4]} x 0.75 + [(69.7 + 7.2 —50)x 0.4] =
53.2 in. Roimd up to 54 in.
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EXCEPTION 1: For Rules 235C2b(l)(a) and 235C2bCI)(b), the following conductors/
cablesmay have a clearance of not less than 300 mm (12 in) at any pointin the span &om
communication cables located in the communication space provided (a) the supply neutral
meeting Rule 230E1 or messenger is bonded to the communicationmessenger at intervals
specified in Rule 092C1,and (b) a clearance of not less fiian0.75 m (30in) is maintained
at the supporting structures between the supply conductors and cables located in the
supply spaceand commumcation cableslocated in the communication space:

(1) Neutral conductors meeting Rule 230E1,

(2) Fiber-optic supply cables meeting Rule 230Fla or 230Flb,

(3) Insulated commumcation cables located in the supply space and supported by an
effectively groundedmessenger, and

(4) Supply cables meeting Rule 230C1 (including their support brackets) in the supply
space running above and parallel to communication cables in the communications
space.

Bonding is not required for entirely dielectric cables meeting Rule 230Flb.

EXCEPTION2: For Rules 235C2b(l)(a) and 235C2b(l)(b), when all parties involved are
in agreement, for supply conductore of different utilities, vertical clearance at anypointin
the spanneed not exceed75% of the values requiredat the supportfor the sameutilityby
Table 235-5.

(c) For purposes of tiiis determination the vertical clearances requu^ed in Rules
235C2b(l)(a) and 235C2b(l)(b) apply to the following conductor temperature
and loading conditions specifiedbelow in i or ii, whichever produces the greater
vertical clearance at the structure.

i. The upper conductor is at final sag at 50 ®C (120 ®F) or the maximum
operating temperature for which the line is designed to operate. The lower
conductor is at final sag without electrical loadmg at fiie same ambient
conditions that are used to detennine the operating temperature of the upper
conductor

EXCEPTION: Rule 235C2b(l)(c)i does not apply to conductors of the same utility
when the upperand lowerconductors are of the same circuit,the same size and ^e,
installed at the same sag and tension, and will be without electrical loading
simultaneously.

w

ii. The upper conductor is at final sag at 0 ®C (32 "F)with the radial thickness
of ice, if any, specified in Table230-1 for the zone concerned. The lower
conductor is at final sag without electrical loading and without ice loadmg at
the same ambient conditions as the upper conductor.

EXCEPTION: Rule 235C2b(l)(c)ii does not apply where experience in an area has
shown that different ice conditions do not occur between the upper and lower
conductors.

NOTE:The ambienttemperature maybe less than the 0 °C (32 °F)risedfor the upper
conductordue to the electrical loading that produced the 0 "C (32 °F) used for the
upper conductor temperature.

Ifboth EXCEPTIONS in Rule 235C2b(I)(c) can be used, then Rule 235C2b does
not apply. See Rule 012C.

(2) Sags should be readjusted when necessary to accomplish the foregoing, but not
reduced sufficiently to conflict with the requirements of Rule 26IH1. In cases where
conductors of different sizes are strung to file same sag for the sake of appearance or
to maintainunreduced clearance throughout storms,the chosensag shouldbe such as
will keep the smallestconductor involved in compliance with the sagrequirements of
Rule261Hl.
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(3) For spanlengthsin excess of 45 m (150ft), verticalclearance at the structure between J
open supply conductors and commtmication cables or conductors shall be' adjusted so ^
that under conditions of conductor temperature of 15 ®C (60 ®F), no wind U

I displacement and final sag, no open supply conductor of over 750 V but less than
50 IcV shall be lower in the spanthan a straight line joining the points of supportofthe
highest communication cable or conductor.

^ EXCEPTION: Effectively grounded supply conductors associated with systems of 50 kV or
: ; less need meet only the provisions of Rule 235C2b(l).

3. Alternate clearances for different circuits where one or both exceed 98 kV ac, or 139 kV dc to

IL

o

w ground

/ (ii®

The clearances specified in Rules 235C1 and 235C2 may be reduced for circuits with known
switching-surge factors, but shall not be less dian the crossing clearances required by Rule
233C3.

o
CM

CO

4. Communication worker safety zone O

The clearances specified in Rules 235C and 238 create acommunication worker safety zone ®
between the facilities located in the supply space and facilities located in the communication
space, both at the structure and in the span between structures. Except as allowed by Rules
2380, 238D, and 239, no supply or communication facility shall be located in die
communication worker safety zone.

D. Diagonal clearance between line wires, conductors, and cables located at different levels on the
same supportingstructure

No wire, conductor, or cable may be closer to any other wire, conductor, or cable than defined by the
dashed line in Table 235-1, where V and H are determined in accordance with other parts of Rule
235.

E. Clearances in any direction at or near a support from line conductors to supports, and to vertical or
lateral conductors,service drops, and span or guy wires, attached to the same support

1. Fixed supports

Clearances shall be not less ftian those given in Table 235-6.

EXCEPTION: For voltages exceeding 98 kV ac to ground or 139 kV dc to ground, clearances less than
thoserequired by Table 235-6 arepermitted for systems withknownswitching-surge factor. (SeeRule
235E3.)

NOTE 1: For clearances in any direction from supply line conductors to communication antennas in die
supply space attached to the same supportmg structure, see Rule 2351.

NOTE 2: For antennas in the communicationspace, see Rule 236D1 and Rule 238.

2. Suspensioninsulators

Wheresiispaisioninsulators areusedand arenot restrained from movement, the clearance shallbe
increased so that the string of insulators may swing transversely throu^out a range of insulator
swingup to its maximum designswinganglewithoutreducingthe values givenin Rule235E1.The
maximum design swing angle shall bebased ona290Pa(6Ib/fi?) wind ondieconductoratfinal sag
at 15 ®C (60 ®F). This may bereduced to a 190 Pa (4 Ib/f^) wind in areas sheltered by buildings,
terrain, or otherobstacles. Treesarenot considered to sheltera line.The displacement of the wires,
conductors, and cables shall include deflection of flexible structures and fittings, where such
deflection would reduce die clearance.

3. Alternate clearances for voltages exceeding 98 kV ac to ground or 139 kV dc to ground

The clearances specified in Rules 235E1 and 235E2 may be reduced for circuits with known
switching-surge fiictors but shall not be less than the following:

a. Alternate clearances to anchor guys, surge-protection wires, and vertical or lateral
conductors

The alternate clearances shall be not less than the crossing clearances required by Rule
[ 233B3 and Rules 233C3a and 233C3b for the conductor voltages concerned. For the

Copyrlght©2016 IEEE. All rights reserved.
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purpose ofthis rule, anchor guys and surge-protection wires shall be assumed to be at
ground potential. The limits ofRule 235E3b(2) shall apply tothe clearance derived from
Rules 233C3aand 233C3b. '

b. Alternate clearance to suiface of supportarmsandstmctures

(1) Alternate clearance

(a) Basic computation

The alternate clearances shall be maintained under the ej^ected Idading
conditions and shall be not less than the electrical clearances computedfrom the
following equation. For convenience, clearances for typical system voltages are
shown in Table 235-7.

F.

o = i.oorLi£ei^l'-'"6 (m)
L 5Q0K

L 500^: -•

where

V = mflvimnm accrest operating voltage to ground or maximum dcoperat
ingvoltage to ground inkilovolts

PU= maximum switching-surge factor expressed in per-unit peak voltage to
ground and defmed as a switching-surge level for circuit breakers
conesponding to 98% probability that the maximum switching surge
generated per breaker operation does not exceed this surge level, orthe
maximum anticipated switching-surge level generated by other means,
whichever is greater

a = 1.15, the allowance for three standard deviations with fixed insulator
supports

= 1.05, the allowance for one standard deviation with free-swinging
insulators

b = 1.03,theallowancefornonstandardatmosphericconditions
K - 1.2, theconfiguration factor forconductor-to-tower window

(b) Atmospheric correction
Thevalue oiD shallbe increased 3% foreach300m (1000ft) in excess of450 m
(1500ft) abovemeansea level.

(2) Limits

Thealternate clearance shallnotbe lessdiantheclearance of Table235-6 for 169kV
ac. Thealtemate clearance shall bechecked foradequacy of clearance toworkers and
increased, ifnecessary, where work is to be done on the structure while the circuit is
energized. (Also see Part 4.)

Clearancesbetween circuits located in the supply space on die same support arm

Different circuits may bemaintained inthe supply space onthe same support arm only under one or
more of the five following conditions. For purposes of these determinations, a neutral conductor
shall be considered as having the same voltage classification as the circuit witli which it is
associated:

1. Ifthey occupypositionson opposite sides of the structure.

2. hfin bridge-arm or sidearm constmction, the clearance is not less than the climbing space
required for thehigher voltage concemed and provided for inRule 236.
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3. If the higher-voltage conductors occupy the outer positions and the lower-voltage conductors
occupythe inner positions.

4. If series lighting or similar supply circuits are ordinarily dead during periods ofwork on or
above thesupport arm concerned.

5. If the twocircuits concerned are communication circuits (located in thesupply space in accor
dance with Rule 224A), or one circuit is such acommunication circuit and the other isasupply
circuit, provided they are installed as specified in Rule 235F1 or 235F2.

G. Conductor spacing: vertical racks or separate brackets
Conductors orcables may becarried on vertical racks orseparate brackets other than wood placed
vertically on one side ofthe structure and securely attached thereto with less clearance between the
wires, conductors, or cables than specified in Rule 2350 ifall the following conditions are met:
1. All wires, conductors, and cables are owned and maintained by the same utility, unless by

agreement between all parties involved.
2. The voltage shall be not more than 750 V, except supply cables and conductors meeting Rule

230C1 or230C2, which may carry any voltage.
3 Conductors shall bearranged sothat the vertical spacing shall be not less fiian that specified in

Table 235-8 under the conditions specified inRule 235C2b(l)(c).
EXCEPTION I: Asupporting neutral conductor ofa supply cable meeting Rule 230C3 oran effectively
grounded messenger ofasupply cable meeting Rule 230C1 or 230C2 may attach to the same insulator or
bracket as a neutral conductor meeting Rule 230E1, so long as the clearances of Table 235-8 are
maintained in mid-span and insulated energized conductors are positioned away from the open supply
neutral at the attachment.

EXCEPTION 2:No mid-span cleamnce isrequired where supply cables meeting Rule 230C3 orservice
drops meeting Rule 234C3a are attached to die neutral conductor meeting Rule 230E1 anywhere indie
span.

H. Clearance and spacing between communication conductors, cables, and equipment
1 The spacing between messengers supporting communication cables should be not less than

300 mm (12 in) except by agreement between the parties involved including the pole owner(s).
2 Theclearances between theconductors, cables, and equipment of onecommunication utility to

those ofanother, anywhere inthe span, shall benot less than 100 mm (4 in), except byagree
ment between the parties involved including the pole ownei'(s).

I. Communication antenna clearances inany direction from supply and communication lines attached
to the same supporting structure

1. General

These clearances apply to communication antennas operated ata radio frequency of3 kHz to
300 GHz, including any associated conductive mounting hardware. Communication antennas
located inthe supply space shall be installed and maintained only by personnel authorized and
qualified to work in the supply space in accordance with the applicable work rules. Antennas
function as rigid (vertical or lateral) open wire communication conductors for the purpose of
determining clearances under this rule. See also Rule 224A.

2. Communication antenna clearances

a. Communication antennas located in the supplyspace shallhave clearances in any direc
tion from supply lines not less than the value given inTable 235-6, row Ic,and avertical
clearanceof not less than 1.00 m (40 in) from communication lines in the communication
space.

NOTE: Clearances shown in Table 235-6 are not intended to apply to personnel working in the
vicinity ofconinninication antennas. See Rnle 420Q.

b. Communication antennas located in the communication spaceshall haveclearances in any
directionfrom commimication lines in the communication space not less thanthe value in
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Table 235-6, row Ic,and avertical clearance from supply conductors located inthe supply
space notless thanthevalue given in Table 235-5, row la.

3. Equipment case that supporte orisadjacent toa communication antenna
The clearance between an equipment case that supports or is adjacent to a communication
antenna and a supply line conductor shall be not less than the value given inTable 235-6, row
4a.

4. Vertical or lateral communication conductors andcables attached to a communication antenna
The clearance between a siq)ply line conductor and tiie vertical or lateral communication
conductor andcable attached toa communication antenna shall benotless than thevalue given
in Rule 239F2.

V = Vertical clearance

H = Horizontal clearance

Figure 235-1—Clearance diagram for energized conductor
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Table 235-1—Horizontal clearance between wires, conductors, or cables at supports
(All voltages are between conductors Involved except for railway feeders, which are to ground.

See also Rules 235A, 235B1a, and 235B3b.)

Oass of circuit

Clearance

Notes

(mm) (in)

Opencommunication cooductors 150 6 Does not apply at conductor
transpositionpoints.

75 3 Permitted where pin spac-
ings less than 150 mm (6 in)
have been in regular use.
Does not apply at conductor
transposition points.

Railway feeders:
0 to 750 V, AWG No. 4/0 or larger
0 to 750 V, smaller than AWG No. 4/0
Over 750 V to 8.7 kV

150

300

300

6
12

12

Where 250 mm to 300 mm

(10 in to 12 in) clearancehas
already been establishedby
practice, it may be
continued, subject to the
provisions of Rule 235Blb,
for conductors having final
sags not over 900 mm (3 ft)
and for voltages not
exceeding 8.7 kV.

Supply conductors of the same circuit:
Oto 8.7 kV
Over8.7kVto50kV

300

300 plus 10per
kV in excess of

8.7 kV

12

12plus0.4perkV
in excess of

8.7 kV

Above 50 kV No value

specified
No value

specified

Supply conductors of differentcircuits:
Oto 8.7kV

Over 8.7 kV to 50 kV

Over 50 kV to 814 kV

300

300 plus 10 per
kV in excess of

8.7 IcV

715 plus
10per kV in

excess of 50 kV

12

12plus0.4per kV
in excess of 8.7

kV

29 plus
0.4 per kV in

excess of 50 kV

For all voltages above
50 kV, the additional
clearance shall be increased

3% for each 300 m (1000ft)
in excess of 1000 m

(3300 ft) above mean sea
level. All clearances for

voltages above 50 kV shall
be based on the maximum

operating voltage.
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Table 235-2—Horizontal clearances between line conductors smaller than
AW6 No. 2 at supports, based on sags

(See also Rules 235Aand 235B1b.)

m

Voltage
between

conductors

(m

Sag (mm)

915 1220 1830 2440 3050 4570 6095

But

not less

than®

Horizontal clearance (mm)

2.4 315 525 735 895 1030 1305 1530 300

4.16 390 540 745 905 1040 1320 1545 300

12.47 455 600 810 970 1105 1380 1610 340

13.2 460 605 815 975 1100 1385 1615 345

13.8 465 610 820 980 1115 1390 1620 355

14.4 470 615 825 985 1120 1395 1625 360

24.94 550 695 905 1065 1200 1475 1705 465

34.5 620 770 975 1135 1270 1550 1775 560

46 710 855 1065 1225 1360 1635 1865 675

®CIearaiicedetermined by Table 235-1, Rule 235Bla.

liOTE:Clearance = 7.6perkV+ 20.4 , where 5^ is thesaginmillimeters.
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Table 235-2—Horizontal clearances between line conductors smaller than
AWG No. 2 at supports, based on sags

(See also Rules 235A and 235B1b.)

m

Voltage bebveen
conductors

OcV)

Sag (In)

36 48 72 96 120 180 240

But

not less

than®

Horizontal clearance (in)

2.4 15 21 29 36 41 52 61 12

4.16 16 22 30 36 41 52 61 12

12.47 18 24 32 39 44 55 64 14

13.2 18 24 32 39 44 55 64 14

13.8 19 24 33 39 44 55 64 15

14.4 19 25 33 39 44 55 64 15

24.94 22 28 36 42 48 58 67 19

34.5 25 31 39 45 50 61 70 23

46 28 34 42 49 54 65 74 27

©Clearance determined by Table 235-1, Rule 235Bla.

NOTE: Clearance = 0.3perkV + 4.04 «/S'-24, whereS is thesagin inches.
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Table 235-3—Horizontal clearances between line conductors AWG No. 2 or

larger at supports, based on sags
(See also Rules 235A and 235B1b.)

m

Voltage between
conductors

m

Sag (mm)

915 1220 1830 2440 3050 4570 6095

But

not less

than

Horizontal clearance (mm)

2.4 375 430 520 595 665 810 930 300

4.16 385 440 530 610 675 820 945 300

12.47 450 505 595 675 740 885 1005 340

13.2 455 510 600 680 745 890 1010 345

13.8 460 515 605 685 750 895 1015 355

14.4 465 520 610 685 755 900 1020 360

24.94 545 600 690 765 835 980 1100 465

34.5 615 670 765 840 910 1050 1175 560

46 705 760 850 925 995 1140 1260 675

® Clearance determinedby Table 235-1, Rule 235Bla.

NOTE:Clearance = 7.6per kV + 8^/2.125',where5" is the sag in millimeters.
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Table 235-3—Horizontal clearances between line conductors AWG No. 2 or

larger at supports, based on sags
(See also Rules 235A and 235B1b.)

m

Voltage between
conductors

(kV)

Sag (in)

, 36 48 72 96 120 180 • 240

But

not less

than®

Hoi'izontal clearance (In)

2.4 15 17 21 24 27 32 37 12

4.16 16 18 21 24 27 33 38 12

12.47 18 20 24 27 30 35 40 14

13.2 18 20 24 27 30 35 40 14

13.8 18 21 24 27 30 36 40 15

14.4 19 21 24 27 30 36 41 15

24.94 22 24 28 31 33 39 44 19

34.5 ,25 27 30 33 36 42 47 23

46 28 30 34 37 40 45 50 27

(DCIearance detennined by Table 235-1, Rule 235Bla.

NOTE: Clearance = 0.3per kV+8 ^S/\2, whereS is thesag in inches.
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Table 235*4—Electrical clearances in Rule 235B3a(1)
[This clearance shall be Increased 3% for each 300 m (1000 ft)

Inexcess of 450 m (1500 ft) above mean sea level.]

Maximum

operating voltage
phase to phase

(kV)

Switching
surge factor

(per unit)

Stvltching
surge

(kV)

Elccti'ical component of clearance

(m) (ft)

242 2.6 or less 890 or less 1.94 6.4

2.8 958 2.20 7.2

3.0 1027 2.47 8.1

3.2 or more 1095 or more 2.65® 8.8®

- 362 1.8 893 or less 2.06 6.8

2.0 1024 2.46 8.1

2.2 1126 2.88 9.5

2.4 1228 3.4 10.9

2.6 1330 3.8 12.5

2.7 or more 1382 or more 3.9® 12.8®

550 1.6 1245 3.4 11.2

1.8 1399 4.2 13.6

2.0 1555 5.0 16.2

2.2 nil 5.8® 19.0®

2.3 1789 or more 5.8® 19.1®

800 1.6 1810 6.4 20.8

1.8 2037 7.8 25.3

1.9 or more 2149 or more 8.3® 27.4®

©Not iised in this edition.

©Need not be greatei'than specified in Rules 235B1 and 235B2.
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m

Table 235-5—

those other circuits where all ground faults ar V . ^igarance values within the table, all

Conductors and cablw
usually at lower levels

1.Communication conductors and
cables

a.Located inthecommunication
space

b. Locatedin thesupply space

2. Supply conductors and cables

a. Open conductors 0to 750 V
supply cables meeting Rule 230C1
230C2, or230C3; neutral
conductors meetingRule 230E1

b. Open conductors over 750 Vto
' 8.7 kV

.Open conductors over 8.7 to 22 kV

(1) Ifworked otr energized with
live-line tools and adjacent circuits
are neither de-energized nor covered
with shields or protectors

Conductors and cables usuaUy atupper levels

Supply cables
meeting Rule
230C1,230C2,

or 230C3)
neutral

conductors

meeting Rule
230E1;

communica

tions cables
meeting Rule

224A2
(m)

173

Open supply conductors

Over 8.7 IcV to 50 kV

Same utility
(m)

0.41 plus 0.01
perkY®

in excess of
8.7 kV

0.41 plus 0.01
perkV®®
in excess of

8.7 kV

0.41 plus 0.01
perkV®

in excess of
8.7 kV

Different
utilities '

1.00 plus 0.01
perkV®

in excess of
8.7 kV

1.00plus 0.01
perkV®

in excess of
8.7 kV

1.00plus 0.01
perkV®

in excess of
8.7 kV

l.OOplusOjOl
perkVA®
in excess of

8.7 kV

1.00plus0.01
perkV®

in excess of
8.7 kV
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m

Table 235-5— (continued)
Vertical clearance between conductors at supports

(When using column and row headings, voltages are phase to ground for effectively grounded
those other circuits where all ground faults are cleared by promptly de-energlzing the f

Initially and following subsequent breaker operations. When calculating clearance ^
voltages are between the conductors Involved. See the definitions section for voltages of other systems.

See alsoRules 235A. 235C1.235C2, and235F.)

Conductors and cables usually at upper levels

Supply cables Open supply conductors
meeting Rule

230C1,230C2,
. or230C3;

neutral
conductors

meeting Rule
230E1;

communica

tions cables

meeting Rule
224A2

(m)

Over 8.7 UV to 50 kV

Conductors and cables
usually at lower levels Oto^

8.7 kV®
(m)

Same utility ®
(m)

Different

utilities '
(m)

(2) Ifnotwotked onenergized Ktcept
when adjacent circuits (either above or
below) are de-energizedorcoveredby
shields orprotectors, orbythe useof
live-line toolsnot requiring line
workers togobetween livewires

0.41 plus 0.01
peikV®®
in excess of

8.7 kV

0.41plus 0.01
perkV®®
in excess of

8.7 kV

d.Open conductors exceeding
22kV, butnotexceeding 50kV

0.41 plus 0.01
r,r@®perkV

in excess of

8.7 kV

LOO plus 0.01
perW®?
in excess of

8.7 kV

©Where raili-oad supply circuits of600 Vor less, with transmitted power of5000 Worless, are run oeiow cuuuuum^u..u

circuits in accordance with Rule 220B2, the clearance may be reduced to 0.41 m. ^ ,
©Where conductors are operated by different utUities, avertical clearance ofnot less than LOO mis
©These values do not apply to conductors ofthe same circuit or circmts being earned on adjacent ^©Maybe reduced to0.41mwhere conductors arenotwoiked on energiMdexceptwheoacUacentci^its^ifter^^

oiLlow) are de-energized or covered by shields or protectors, or by the use of live-lme tools not requiring Ime
livrA \irit*acworkersto so betweenlive wires. , ,, «•

©May be reduced to 0.75 mfor supply neutrals meeting Rule 230E1, fiber-optic sup^y cables on an ef&chvely
erounded messenger meeUng Rule 230Fla, entirely dielectric fiber-optic supply cables meeUng Rule 230Flb,
insulated communication cables located inthe supply space and supported by an
cables meeting Rule 230C1 where the supply neutral or messenger is bonded to the
intervals specified in Rule 092C. Bonding is not required for entirely dielectric cables meetmg Rule 230Flb.

©The greater ofphasor difference or phase-to-ground voltage; see Rule 235A3.
©See examples ofcalculatlons inRules 235C2a and 235C2b.
©For supply cables meeting Rule 230C3 andneutral conductors meetmg Rule 230E1, see Rule 235G. _
©No clearance is specified between neutral conductors meeting Rule 230EI and

located in the supply space and supported by an effectively grounded messenger. Hie mess^g^ may ^
attached to the neutral at the pole or in the span, provided that the cable is positioned awy from
prevent abrasion damage. If the cable messenger is not attached to the neutral mthe span, midspan spacmg shaU
not less than that specifiedin Rule 235G.

©No clearance is specified between fiber-optic supply cables (FOSC) meetmg R^e 230Flb ^̂
conductors. The FOSC may be attached to asupply conductor or cable at the pole or mthe span pro^rtded t
FOSC is positioned away fiom the supply conductor or cable to p^ent abrasion damage. K^e FOSC is not
attached to the neutral in the span, midspan spacing shall be not less than that specifiedmRule 235G.
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ODoes not include neutral conductors meeting RuIe.230El.
©For simplicity, fliis table shows clearance requirements between specified facilities located infiequently used posi

tions over or under one another. Where such facilitiesare located in oppositerelativepositionsfrom those shownin
the table,die table valuesfor usualpositionsare to be used.

in

Table 235-5—

Vertical clearance between conductors at supports
(Whenusing columnand rowheadings, voltages are phase to groundfor effectively grounded circuits and
those other circuits where aii ground fauits are cieared by promptiy de-energizing the faulted section, both

initially and foilowing subsequent breaker operations. When calculating ciearance values within the table, aii
voltages are between the conductors involved. See the definitionssection for voltages of other systems.

See also Rules 235A, 235C1, 235C2, and 235F.)

Conductors and cables usually atupper levels ®

Supply cables
meeting Rule

23001,23002, or

Open supply conductors

Conductors and cables

usually atlower levels®

Over 8.7kVto50kV

conductors

meeting Rule
230E1;

communications
cables meeting

Rule 224A2

(in)

0 to _

8.7 kV®
(in) Same utility®

(in)

Biffere^
utilities

(in)

1. Communication conductors

and cables

a. Located in the communication

space

40®® 40 40

in excess of 8.7 kV

b. Locatedin the supplyspace 16®® 16® 40®

in excess of 8.7 kV

2, Supply conductors and cables

a. Open conductors 0to 750 V®;
snpplycables meeting Rule
23001,23002,or 230C3;
neutral conductors meeting
Rule230El

16®® 16® 16 plus OA
peJkV®

in excess of 8.7 kV

40 plus OA
perkV®

in excess of 8.7 kV

b. Open conductors over 750 V
to8.7kV

16® p'=/kV^-^
in excess of 8.7 kV

40 plus OA
pe^kV®

in excess of 8.7kV

c. Open conductors over 8.7 kV
tc22kV

(1) Ifworked on energizedwith
Uve-linetools and adjacent
circuits are neither de-

energized nor covered with
shields or protectors

16 plus OA
perkV®

in excess of

8.7 kV

40 plus OA
per kV ®

in excess of

8.7 kV
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in

Table 235-5— (conVnued)
Vertical clearance between conductors at supports

(When using column and row headings, voltages are phasetoground for effectively grounded circuits and
those othercircuits where ail ground faults are clearedbypromptly de-energizing the faulted section, both

initially andfollowing subsequentbreaker operations. When calculating clearance values within thetable, ail
voltages are between the conductors involved. See the definitions section forvoltages of other systems.

See also Rules 235A. 235C1.235C2, and 235F0

Conductors and cables usually atupper levels ®

Supply cables
meeting Rule

230C1,230C2, or
230C3; neutral

conductors

meeting Rule
230E15

communications

cables meeting
Rule224A2

(in)

Open supply conductors

Conductors and cables

usually atlower levels®

Over 8.7 kV to 50 kV

Oto^
8.7 kV®

(in) Same utility®
(in)

Dlffereirt

utilities

(in)

(2)ffnot worked onenergized
excqit when adjacentcircuits
(eitfier aboveorbelow)arede-
energizedor covered by shields
orprotectors, or by the use of
live-linetoolsnot requiringline
workersto go betweenlivewires

in excess of

8.7 kV

in excess of

8.7 kV

d. Open conductors exceeding
22 kV, but not exceeding
50 kV in excess of

8.7 kV

in excess of
8.7 kV

(DWhere railroad supply circuits of 600 V or less, with transmitted power of 5000 W or less, are run below
communication circuits in accordancewith Rule 220B2, the clearance may be reduced to 16in.

(DWhere conductors are operated by different utilities, a vertical clearance ofnot less than40 in is recommended.
©These valuesdonotapplyto conductors ofthesamecircuitor circuits beingcarried onadjacent conductor supports.
®Maybereduced to 16in whereconductors arenotworked on energized except whenadjacent circuits (either above

or below) are de-energized or covered by shields or protectors, or by the use of live line toolsnot requiring line
workers to go between live wires.

©May bereduced to30inforsupply neutrals meeting Rule230E1, fiber-optic supply cables onaneffectively grounded
messengermeetingRule 230Fla, entirelydielectric fiber-optic supplycablesmeetingRule23DFIb, insulatedcommu
nicationcables locatedin thesupply spaceand supported by an effecUvely grounded messenger, and cables meeting

' meeting Rule230C1 wherethe supplyneutralor messenger is bondedto the communication messenger at intervals
specifiedin Rule 092C.Bondingis not requiredfor entirelydielectriccablesmeetingRule 230Flb.

©The greaterof phasor difference or phase-to-ground voltage;see Rule 235A3.
©See examples of calculations in Rules 235C2a and 235C2b.
©For supply cables meeting Rule 230C3 and neutral conductors meeting Rule 230E1, see Rule 235G.
©No clearance is specified between neutral conductors meeting Rule 230E1 and insulated communication cables

located in the supply spaceand supported by an effectively grounded messenger. The cablemessenger may be
attached to the" neuti'al at the poleor in thespan, provided that thecable is positioned away fiom the neutral to
prevent abrasion damage. If the cablemessenger isnot attached to theneutral in thespan,midspan spacing shallbe
not less than that specified in Rule 235G.

©No clearance is specified between fiber-optic supply cables (FOSC) meetingRule230Flb and supply cables and
conductors. TheFOSCmaybe attached to a supply conductor or cableat thepole or in thespan,provided that flie
FOSCis positioned away from die supply conductor or cable to preventabrasion damage. If the FOSCis not
attached to theneutralin thespan,midspan spacing shallbe not lessthanthatspecified inRule235G.
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©Does not include neutral conductors meeting Rule 230E1.

I ®For simplicity, tWs table shows clearance requirements between specified facilities located infrequently used posi-
' .W I tions over or under one another. Where such facilities are located in opposite relative positions from diose shown in

1 the table, the table values for usual positions are tobe used.

ram

Table 235-6—

Clearance in any direction from line conductors at or near a support to supports, and to
vertical or lateral conductors, service drops, span or guy wires, and to communication

antennas attached to the same support
[See also Rules 235A, 235E1,235E3b(2), and 2351.]

Clearance of line

conductors from

Commu

nication

lines in

general
(mm)

Commu

nication

lines on

jointly
used

structures

(mm)

Supply lines

Neuti'al

conductors

meeting
Rule230El

(mm)

Circuit phase-to-phase voltage

Oto ^
8.7 kV®

(mm)

Over 8.7 kV

toSOkV

(mm)

Over 50 kV

814 kV ® ®
(mm)

1. Vertical and lateral

conductors—

atthe support®

a. Ofthe same circuit 75 75 75 75 75 plus 6.5
perkV

in excess of

8.7 kV

No value

specified

b.Ofother circuits ® 75 • 75 75 150 ® 150 plus 10
perkV

in excess of

8.7 kV

580 plus 10
perkV

in excess of

50 kV

c.Communication ®
antennas

" 75 75 75 150® 150 plus 10
perkV

in excess of
8.7 kV

580 plus 10
perkV

in excess of

50 kV

2. Span or guy wires®,
or messengers

attached to same
structure—at or near

the support

a. When parallel to line 75® 150®® 150®® 300 ® 300 plus 10
perkV

in excess of

8.7 kV

740 plus 10
perkV

in excess of

50 kV

b. Anchor guys 75® 150®® 150®® 150 ® 150 plus 6.5
perkV

in excess of

8.7 kV

410 plus 6.5
perkV

in excess of
50 kV

c. Ail other 75® 130 ®® 150 ® ® 150 150 plus 10
perkV

in excess of
8.7 kV

580 plus 10
perkV

in excess of
50 kV
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mm

Table 235-6— (continued)
Clearance in any direction from line conductors at or near a support to supports, and to
vertical or lateral conductors, service drops, span or guy wires, and to communication

antennas attached to the same support
[See also Rules 235A, 235E1,235E3b(2). and 2351.]

Clearance of line

conductors from

Commu-
nlcatioD

lines in

general
(mm)

Commu

nication

lines on

jointly
used

structures

(mm)

Supply lines

Neutral

conductors

meeting
Rule23QEl

(mm)

Circuit phase-to-phase voltage

Oto _

8.7 kV®
(mm)

Over 8.7 kV

to 50 kV

(nun)

Over SO kV

814 kV® ®
(mm)

3. Surface of support
arms—at the

support

75® 75® 75® 75® 75 plus 5
per kV

in excess of

8.7 kV®®

280 plus 5
perkV

in excess of

50 kV

4. Surface of

structures—

at the support

a. On jointly used
structures

125 ® 125® 125®® 125 plus 5
perkV

in excess of
8.7kV®®

330 plus 5
perkV

in excess of

50 kV

b. All other 75® 75® 75 plus 5
perkV

in excess of
8.7 kV®®

280 plus 5
perkV

in excess of

50 kV

5,Service drops^
in the span;

a. Communication 300 300 750® 750 750 plus 10
perkV

in excess of

8.7 kV

1200 plus 10
perkV

in excess of

50 kV

b. Supply N/A 750 300 300 300 plus 10
perkV

in excess of

8.7 kV

750 plus 10
perkV

in excess of

50 kV

©Forguywires, if practical. For clearances between spanwiresandcommunication conductors, seeRule238C.

Onjointlyused structures, guys thatpasswithin300 mm of supply conductors, and also passwithin 300mm of
communication cables, shall be protected with a suitable insulating covering where the guy passes the supply
conductors, unless the guy is effectivelygroundedor insulated with a strain insulatorat a point below the lowest
supply conductor and above the highest communicationcable.

The clearance from an insulatedor effectivelygroundedguy to a communication cable may be reducedto 75 mm
whenabrasionprotectionis providedon the guy or communication cable.

©Communication conductors maybeattached tosupports onthesides orbottom ofcrossarms orsurfaces ofpoles with
less clearance.

©Thisclearance applies only to supply conductors at the support belowcommunication conductors, onjointlyused
structures.

Where supply conductors are above communication conductors, this clearance may be reduced to 75 mm.
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©All clearances for lineover50 kV shallbe basedon themaximumoperating voltage.Forvoltagesexceeding 814kV,
the clearance shall be determined by the alternate methodgivenby Rule235E3.

©Forsupply circuits of 0to 750 V,thisclearance maybereduced to 75mm.
©A neutralconductormeetingRule230E1 may be attacheddirectlyto the stmcturesurface.
©Guys andmessengers maybe attached to thesame strain plates orto thesame through bolts.
©For open supply circuits of0 to750 Vand supply cables ofallvoltages meeting Rule 230C1,230C2, or230C3, this

clearance may hereduced to25 mm. No clearance is specified forphase conductors ofsuch cables where theyare
physically restrained by a suitable bracket fromabrasion against thepole.

©The additional clearance for voltages in excess of 50 kV specified in Table235-6 shallbe increased 3% for each
300 m in excess of 1000 m above mean sea level.

©Wherethecircuitis effectively grounded andtheneutral conductor meetsRule230E1, phase-to-ground voltagemay
he used to determine the clearancefrom the surface of support arms and structures.

©These clearances maybereduced bynotmore than25% toa guyinsulator, provided that&11 clearance ismaintained
to its metallicend fittings and the guywires.The clearanceto an insulatedsectionof a guybeUveen two insulators
maybereduced bynotmorethan 25% provided thatfullclearance ismaintained to theuninsulated portion of the
guy.

©See Rule 235A3 to determine the voltage between the conductors involved.
©These clearances fiomsupply conductors applyto communication antennas located in thesupplyspace andoperated

at a radiofrequency of3 kHzto 300GHz. AlsoseeRules 23514,238A, and239Hl, EXCEPTION 3.
©Does not include neutral conductors meeting Rule 230E1.
©Theseservice dropvalues applyanywhere in thespanhutnot at thesupport. Forvertical clearances at thesupport, see
Table 235-5.

NOTE: These values were derived from Table 235-5 and Rule 235C2b(l)(a).
©Tliis valuemaybereduced to 300mmif thesupply neutral andcommunication messenger are electrically bonded
together.
©Forclearance requirements in anydirection betweenvertical orlateralsupply conductors locatedin thesupply space
and communicationline conductors located m.the communicationspace, use the values in Table 235-5, row 1.
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Table 235-6—

Clearance in any direction from line conductors at or near a support to supports, and to
vertical or lateral conductors, service drops, span or guy wires, and to communication

antennas attached to the same support
[See also Rules 235A. 235E1,235E3b(2). and 235L]

Clearance of line

conductors from

Communi

cation

lines in

general
(in)

Communi

cation

lines on
jointly
used

structures

(in)

Supply lines

Nfeutral

conductors

meeting
Rule230El

(in)

Circuit phase-to-phase voltage

0 to

8.7IcV®
(in)

Over 8.7 kV
to 50 kV

(in)

Over 50 kV

814 kV®®
(in)

1. Vertical and lateral

condnctors—

at the support®

a. Ofthe same circuit 3 3 3 3 3 plus 0.25
perkV

in excess of

8.7 kV

No value

specified

b.Ofother circuits ® 3 3 3 6® 6 plus 0.4
perkV

in excess of

8.7 kV

23 plus 0.4
perky

in excess of

50 kV

0. Communication

antennas ®
3 3 3 6® 6 plus 0.4

perkV
in excess of

8.7 kV

23 plus 0.4
perkV

in excess of
50 kV

2. Span orguyNvives®,
or messengers

attached to same

sti'ucture—at or near

the support

a. Whenparallelto line 3® 6®® 6®® 12® 12plus 0.4
perkV

in excess of
8.7 kV

29 plus 0.4
perkV

in excess of

50 kV

b. Anchor guys 3® 6®® 6®® 6® 6 plus 0.25
perkV

in excess of
8.7 kV

16plus 0.25
perky

in excess of

50 kV

0. All oliier 3® 6®® 6 ®® 6® 6 plus 0.4
perkV

in excess of
8.7 kV

23 plus 0.4
perkV

in excess of

50 kV

3. Surface of support
arms—at the

support

3® 3® 3® 3® 3 plus 0.2
perkV

in excess of

8.7 k^ ®

11 plus 0.2
perkV

in excess of

50 kV
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Table 235-6— (continued)
Clearance In any direction from line conductors at or near a support to supports, and to
vertical or lateral conductors, service drops, span or guy wires, and to communication

antennas attached to the same support
[See also Rules 235A. 235E1.235E3b(2), and 2351.]

Clearance ofllne

conductors from

Communi

cation

lines in

general
(in)

Communi

cation

lines on

jointly
used

' structures

(in)

Supply lines

Neutral

conductors

meeting
Rule230El

(in)

Circuit phase-to-pbase voltage

Oto _

8.7 kV®
(in)

Over 8.7 IcV

toSOkV

(in)

Over SO kV

814 kV®®
(in)

4. Surface of

sti'uctures—

at the support

a. On jointly used
structures

5® 5® 5®® 5 plus 0.2
perkV

in excess of

8.7 kV®®

13plus 0.2
perkV

in excess of

50 kV

b. All other 3® 3® 3 plus 0.2
perkV

in excess of

8.7 k\^®

11 plus 0.2
per kV

in excess of

50 kV

5. Service drojM—
in the span

a. Communication 12 12 30® 30 30 plus 0.4
perkV

in excess of
8.7 kV

47 plus 0.4
perkV

in excess of

50 kV

b. Supply N/A 30 12 12 12 plus 0.4
perkV

in excess of

8.7 kV

29 plus 0.4
perkV

in excess of

50 kV

®For guy wires, if practical.For clearancesbetweenspan wires and cominunication conductors,see Rule 238C.

On jointly used structures, guys that pass within 12 in of supply conductors, and also pass within 12 in of
communication cables, shall be protected with a suitable insulating covering where the guy passes the supply
conductors, unlessthe guy is effectively grounded or insulated\vitha straininsulatorat a pointbelowtiielowest
supply conductor and above the highest communication cable.

The clearancefrom an insulatedoreffectivelygroundedguy to a communication cablemay be reducedto 3 in when
abrasion protection is provided on the guy or communication cable.

©Communication conductors maybeattached to supports on thesidesorbottomof crossanns orsurfacesofpoleswith
less clearance.

©This clearance appliesonly to supply conductorsat the support below commrmication conductors,on jointly used
structures.

Where supply conductors are abovecommunicationconductors,this clearancemay be reduced to 3 in.

©All clearancesfor lineover50 kV shallbe based on the maximumoperatingvoltage.Forvoltages exceeding814 kV,
the clearance shall be determined by the alternate method given by Rule 235E3.

©For supply circuits of0 to 750 V, this clearance may be reduced to 3 im
©A neutral conductormeetmgRule 230E1 may be attacheddirectly to the stracture surface.
©Guysandmessengers maybe attached to thesamestrainplatesor to thesamethroughbolts.
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©For opensupplycircuitsof 0 to 750 V and supplycablesof all voltagesmeetingRule 230C1,230C2 or 230C3,diis
clearance may be reduced to 1 in. No clearance is specified for phase conductors of such cables where they are
physicallyrestrainedby a suitablebracketfiom abrasionagainstthepole.

©The additional clearance for voltages in excess of 50 kV specified in Table 235-6 shall be increased 3% for each
1000 ft in excess of3300 ft above mean sea level.

©"Whore the circuit is effectively grounded and the neutral conductormeets Rule 230E1, pbase-to-groundvoltage may
be used to determine the clearancefrom the surfaceof supportarmsand structures.

©These clearances maybe reducedby not morethan25% to a guyinsulator,providedthatfull clearance is maintained
to its metallicendfittmgs and the guy wires.The clearanceto an insulatedsectionof a guybet^'een two insulators
may be reducedby not more than 25% provided that full clearanceis maintainedto the uninsulated portion of the
guy.

® See Rule 235A3 to determine the voltage between the conductors involved.
©Theseclearances fromsupply conductorsapplyto commtmication antennas locatedin the supplyspaceand operated

at a radio frequency of 3 kHz to 300 GHz.Also see Rules 23514,238A, and239H1,EXCEPTION 3.
©Does not include neutral conductors meeting Rule 230E1.
©These service drop values apply anywhere in the span but not at the support. For vertical clearances at ftie support,

see Table 235-5.

NOTE: These values were derived from Table 235-5 and Rule 235C2b{l)(a).

©This value may be reduced to 12 in if the supply neutral and communicationmessenger are electrically bonded
together.

©For clearancerequirementsin any directionbetweenverticalor lateralsupplyconductorslocatedin the supplyspace
and communicationline conductors located in the communicationspace, use the values in Table 235-5, row 1.

Table 235-7—

Clearance in any direction from line conductors to supports
[See also Rules 235A. 235E3b, and 235E3b(1)(a).l

Maximum

operating
voltage phase to

phase
(kV)

Switching-
surge factor

(per unit)

l^vitchingsurge
GcV)

Computed clearance to supports

Fixed
Free swinging at
maximum angle

(m) (in) (m) (in)

242 2.4 474 0.88® 35® 0.88® 35®

2.6 514 1.01 40 0.88® 35®

2.8 553 1.14 45 0.98 39

3.0 593 1.24® 49® 1.10 44

3.2 632 1.24® 49® 1.22 49

362 1.6 473 0.88® 35® 0.88® 35®

1.8 532 1.07 42 0.92 36

2.0 591 1.27 50 1.09 43

2.2 650 1.49 59 1.28 51

2.4 709 1.72 68 1.48 59

2.5 739 1.84 73 1.59 63

550 1.6 719 1.76 69 1.51 60

1.8 808 2.14 84 1.84 73
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Table 235-7— (continued)

Clearance in any direction from line conductors to supports
[See also Rules 235A, 235E3b, and 235E3b(1)(a).I

Maximum
operating

voltagephaseto
phase

m

Switching-
surge factor

(per unit)

Switching surge
(kV)

Computed clearance to suppoi-ts

Fixed
Free swinging at
maximum angle

(m) (in) (m) (in)

2.0 898 2.55 100 2.19 87

2.2 988 2.78® 111® 2.57 102

800 1.6 1045 3.3 129 2.82 111

1.8 1176 4.0 157 3.5 136

1.9 1241 4.1® 161® 3.8 148

2.0 1306 4.1® 161® 4.1® 161®

®Shallbenotless than thatrequired byRule 235E3b(2), including the altitude correction for lines as specified in
Footnote 9 ofTable 235-6.

©Need not be greaterthan specifiedin Rules235E1 and 235E2.

Table 235-8—Vertical spacing between conductors supported on vertical racks
or separate brackets

Span length Vertical spacing between conductors

(m) (ft) (mm) (in)

0to45 Oto 150 100 4

Over45to60 -• Over 150 to 200 150 6

Over 60 to 75 Over 200 to 250 200 8

Over 75 to 90 Over 250 to 300 300 12

EXCEPTION: Thevertical spacing between openwireconductors maybereducedwheretheconductorareheldapart
by intennediate spacers, butmaynotbe lessthan100mm (4 in).
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Table 263-2—Sizes of service drops of 750Vor less
(Voltages of trolley-contact conductors are voltage to ground.

AWG used for aluminum and copper vylres; StI WG used for steel wire.)

Copper wire

Situation Soft-drawn
Medium- or

hard-drawn
Steel wire

EC aluminum
wire '

Alone 10 12 12 4

Concerned with communication
conductor

10 12 12 4

Over supply conductors of

0 to 750 V 10 12 12 4

750VtQ8.7kV® 8 10 12 4

Exceeding 8.7 kV ® 6 8 9 4

Over troUey-contact conductors

0 to 750 V ac or dc 8 10 12 4

Exceeding 750 V acor do 6 8 9 4

©Installation of service drops ofnotmore than 750 Vabove supply lines ofmore than 750 Vshouldbeavoided where
practical.

®ACSR or high-strength aluminum alloy conductor size shall be not less than No. 6.

264. Guying and bracing

A. "Where used

When the loads are greater than can be supported by the stracture alone, additional strength ^all be
provided by the use ofguys, braces, or other suitable construction. Such measmes shall also be med
•where necessary to limit the mcrease of sags in adjacent spans and provide sufficient strength for
those supports on which the loads are sufficiently unbalanced, for example, at comers, angles, dead
ends, large differences in span lengths, and changes ofgiude ofconstniction.

B. Strength

Guys shall be designed to withstand the loads in Rule 252 multiplied by the load fectors in
Table 253-1 without exceeding the permitted load. The permitted load shall be equal to the stren^
multiplied by the strength factors in Table 261-1. For guy wires conforming to ASTM standm-^, the
nominal breaking strength value therein defmed shall be the rated breakmg strength requned mthis
Code.

NOTE: For protection and marking ofguys, see Rule 217C.

C. Point of attachment

The guy or brace should be attached to the structure as near as is practical to the center of the con
ductor load to be sustained. However, on lines exceeding 8.7 kV, the location of the guy or brace
may be adjusted to minimize the reduction ofthe insulation offered by nonmetallic support arms and
supporting structures.
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Guv fastenings . „

Guvs having arated breaking strength of 9.0 kN (2000 lb) or more and that are subject to smaU
™Zs bends should be stranded and should be protected by suitable guy thunbles or their
eoXlent. Any guy having adesi0r loading of44.5 kN (10 000 lb) or more wrapped around cedar
o?siniilar softwood poles should be protected by the use ofsuitable guy shuns.
Where there is atendency for the guy to slip off the shim, guy hooks or other suitable means of
totog the likelihood of this action should be used. Shims are not necessary mthe case of
supplementary guys, such as storm guys.
Electrolysis , ...

Where anchors and rods are subject to electrolysis, suitable measures should be taken to mininuze
coiTOsion fromthis source.

t '̂̂ ^nchor rods should be installed so as to be in line with the pull ofthe attached guy when under
load.

EXCEPTION: This is not required for anchor rods installed in rock or concrete.
2. The anchor and rod assembly shall have an ultimate strength not less than that required of the

guy(s) byRule 264B.
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Insulating spacers used in spacer cable systemsshall withstandthe loads specifiedin Section
25 (except diose of Rules 250C and 250D) without exceeding 50% of their rated ultimate
strength.

279. Guy and span insulators

A. Insulators

1. Properties ofguy insulators

Where guy insulators are used in accordancewith Rule 215C2, the guy insulators shall meet the
following requhements:

a. Material

hisulators shall be made of wet-process porcelain, wood, fiber-reinforced polymer, or
other material of suitable mechanical and electrical properties.

b. Electrical strength

A guy insulator may consist of one or more units. The guy insulator design shall have a
rated dry flashover voltage at least double, and a rated wet flashover voltage at least as
high as, the voltage to which the insulator may be exposed with guys intact or under the
conditions ofRule 215C2. Testing shall validate dry and wet flashover values using the
Low-Frequency Dry and Low-Frequency Wet Flashover Voltage Tests specified in ANSI
C29.1-1988 (R2012) or ANSI C29.11-2012 [B6].

Fiber-reinforced polymer guy insulators, or guy insulators ofother suitable materials, that
can reasonably be expected to be degraded by ultraviolet light shall be protected against
UV degradation.

c. Mechanical strength

The rated ultimate strength of the guy insulator shall be at least equal to the required
strength ofthe guy in which it is installed.

2. Galvanic corrosion and BIL insulation

a. Limitation of galvanic corrosion

An insulator in the guy strand used exclusively to limit galvanic corrosion of metal in
groundrods, anchors, anchorrods, or pipe in an effectively groundedsystemshallnot be
classified as a guy insulator and shall not reduce the mechanical strength of the guy.

NOm-See Rule 215C7.

b. BIL insulation

An insulator in the guy strand used exclusively to meet BIL requirements for the structure
in an effectively grmmded system shall not be classified as a guy insulator, provided
mechanical strength ofthe insulator meets Rule 279A1c and either ofthe following provi
sions is met:

(1) The guy is otherwise insulated to meet the requirements ofRules 215C2 and 279A1.

(2) Anchor guys are effectively grounded below the BIL insulator as illustrated in
Figure 279-1, and span guys are effectively grounded beyond the BIL insulator in
accordance with Rules 092C2 and 215C2.

B. Properties of span-wire insulators

Where span-wire insulators are used in accordance with Rule 215C3,the span-wireinsulators shall
meet the following requirements:

1. Material

hisulators shall be made of wet-process porcelain, wood, fiber-reinforced polymer, or other
material ofsuitable mechanical and electrical properties.
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2. Insulation level

Theinsulation level ofspan-wire insulators" shall meettherequirements ofRule 274.

Abanger insulator, where used to provide single insulation as permitted byRule 279B2, shall
meet the requirements of Rule 274.

3. Mechanical strength

The rated ultimate strength of the span-wire insulator shahhe at least equal to the required
strength ofthespan wireinwhich it is located.

Insulator used to maintain basic
impulse level provided by the
structure down to the neutral level.

Effectively grounded guy
per Rule 092C2 and
Rule 215C2.

Figure 279-1—Insulator used for 6IL insulation

28. Section number 28 not used In this edition.

29. Section number 29 not used In this edition.
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Section 25.

Loadings for Grades B and C

250. General loading requirements and maps

A. General

1. It is necessary to assume the wind and ice loads that may occur on a line. The intent of the
NESC rules is to applywind loading in an essentiallyhorizontalplane. Three weather loadings
are specified in Rules 250B, 250C, and 250D. Where all three rules apply, the required loading
shall be the one that has the greatest effect. . ,

2. Where construction or maintenance loads exceed those imposed by Rule 250A1, the assumed
loadings shall be increased accordingly.When temporary loads, such as lifting of equipment,
stringing operations, or a worker on a structure or its component, are to be imposed on a
structureor component, die strength of the structureor componentshould be taken into account
or other provisions should be made to limit the likelihood of adverse effects of structure or
component failure.

NOTE: Other provisions could include cranes that can support the equipment loads, guard poles and
spotterswithradios,and stringingequipmentcapableof promptlyhaltingstringingoperations.

3. It is recognized that loadings actually experienced in certain areas in each of the loading dis
tricts may be greater, or in some cases, may be less than those specified in these rules. In die

' absence of a detailed loading analysis, using the same respective statistical methodologies used
to developthe maps in Rule 250C or 250D, no reduction in the loadings specified therein shall
be madewithout the approval of the administrativeauthority.

4. The structural capacityprovided by meeting die loading and strength requirements of Sections
25 and 26 provides sufficient capabiUty to resist earthquakegroundmotions.

B. Combined ice and wind district loading

Four general degrees ofdistrict loading due to weather conditions are recognized and are designated
as heavy, medium, light, and warm island loadings. Figure 250-1 shows the districts where these
loadings apply. Warm island loading applies to islands located firom latitude 25 degrees south
through 25 degrees north.

NOTE: The localities are classified in tlie different loading districts according to the relative simultaneous
prevalence of the wind velocity and thickness of ice tiiat accumulates on wires. Light loading is for places
where little, if any, ice accumulates on wires. In the Warm island loading zone, cold temperatures and ice
accumulation on wires only occurs at high altitudes.

Table 250-1 shows theradial thickness of iceandthewindpressures to beused in calculating loads.
Ice is assumedto weigh 913 kg/m^ (57 Ib/ft^).

C. Extreme wind loading

If no portion of a structure or its supported facilities exceeds 18 m (60 ft) above groimd or water
level, the provisions of this rule are not required, except as specified in Rule 261Alc, 261A2e, or
261A3d. Where a structure or its supported facilities exceeds 18 m (60 ft) above ground or water
level the structure and its supported facilities shall be designed to withstand'tiie extreme wind load
associatedwith the Basic Wind Speed, as specifiedby Figure 250-2. The wind pressures calculated
shall be applied to the entire structure and supported facilities without ice. The following fonnula
shall be used to calculate wind load.

NOTE: The commentary to ASCE 7-10 indicates that these wind speeds represent a 50-to-90 year mean
recurrence interval.

Load innewtons =0.613 •(Vjn/g)^ •k^ •Grj? •I •Cf A(m^)
Load inpounds = 0.00256 •"(Vjnyii)^ •k^ •Grf •I •Cf•A(ft^)
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where

0.613

0.00256

K

V

I

Cf
A

Velocity-pressure numerical coefficient reflects the mass density of air
for the standard atmosphere, i.e., temperatui'e of 15 °C (59 "F) and sea
level pressure of 760 mm (29.92 in) of mercury. The numerical
coefficient 0.613 metric (0.00256 customary) shall be used except where
sufficient climatic data are available to justify the selection of a different
value ofthis factor for a design application.
Velocitypressureexposure coefficient, as definedin Rule 250C1,
Table 250-2

Basic wind speed, 3 s gust wind speed in m/s at 10 m (mi/h at 33 ft)
abovegroimd, Figure 250-2
Gust response factor, as defined in Rule 250C2
Importance factor, 1.0 for utility structures and their supported facilities
Force coefficient (shape factor). As defined in Rules 251A2 and 252B
Projectedwind area, m^ (ft?)

Thewindpressureparameters (I^, V, and Gpp) are based on opentenuin widi scattered obstractions
(Exposure Category C as defined in ASCE 7-10). Exposure Category C is the basis of the NBSC
extreme wind criteria. Topographical features such as ridges, hills, and escarpments may increase
the wind loads on site-specific structures.A Topographic Factor, fi:om ASCE 7-10, may be used
to account for these special cases.
NOTE:Special wind regions—^Although the wind speed map is valid for most regions of the country, gjecial
wind regions indicated on the map are known to have wind speed anomalies. Winds blowing over mountain
ranges or through gorges or river valleys in these special regions can develop speeds that are substantially
higher than the values indicated on the map.

1. Velocity pressure exposure coefficient,k^

The velocity pressure exposure coefficient 1^, is based on the height, h, to the center-of-
pressure ofthe wind area for the following load applications:

a. Ic2 for the stmcture is basedon 0.67 of the total height, h, of the structure aboveground
line.

NOTE: In Table 250-2, for h ^ 75 m (250 ft), die structure values are adjusted for the wind load to
be determinedat the center-of-pressure of the structureassumedto be at 0.67 h. Thewind pressureis
assiuned uniformly distributed over the structure face normal to the wind.

b. kz; for die wire is based on the height h, ofthe wire at the stracture.

hi special terrain conditions (i.e., mountainous terrain and canyon) where the height ofthe
wire aboveground anywhere in the span may be substantially higher than at the structure,
engineeringjudgment may be used in determining an appropriatevalue for the wire k^.

c. kz; for a specific height on a structuie or component is based on the height, h, to the center-
of-pressure ofthe wind area being considered.

The formulas shownin Table250-2shallbe used to determine all valuesof I^.

EXCEPTION: The selectedvaluesof k^, tabulatedin Table 250-2may be used insteadof calculating
the values.

2. Gust response factor, G^p

a. The structuregust responsefactor, Grf, is deteiminedusing the total structure height h.
When calculating a wind load at a specific height on a structure, the stracture gust
response factor, Gpp, determined using the total structure height, h, shall be used.

b. The wire gust response factor is determined using the height ofthe wiie at the stracture, h,
and the span length,L. Wire attachment points that are 18 m (60 ft) or less aboveground
or water level must be considered if the total stracture height is greater than 18 m (60 ft)
above ground or water.
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special terrain conditions (i.e., mountainous terrain and canyon)where the height ofthe
wire aboveground at mid-span may be substantially higher than at the attachment point,
engineering judgmentmay beused in determining anappropriate valuefor the wire G^p.

The gust response factor,.Gpp,to be used on components,such as anteimas, transformers,
etc., shall be the structure gust response factor determined in Rule 250C2a.

Selected values of the structure and wire gust response factors are tabulated in Table 250-3.
The structure and wire gust response factors may also be determined using the formulas in
Table 250-3. For values of h > 75 m (250 ft) and L > 600 m (2000 ft), the G^p shall be
determined using the formulas in Table 250-3.

NOTE: Where structureheights are 50 m (165 ft) or less and spans are 600 m (2000 ft) or less, the
combined product of and Grf may be conservatively taken as 1.15 if it is desired to simplify
calculations.

D. Extreme ice with concurrent wind loading

If no portion of a stmcture or its supported facilities exceeds 18 m (60 ft) above ground or water
level, the provisions of this rule are not required. "Where a structure or its supported facilities
exceeds 18 m (60 ft) above groimd or water level, the stmctureand its supported fecilities shallbe
designed towifestand loadsassociated with the UniformIce Thickness andConcurrent WindSpeed,
asspecified by Figure 250-3. Thewindpressures forthe concunent windspeedshallbe as indicated
in Table250-4.Thewindpressures calculated shallbe appliedwithoutice to the enthe structure and
to all supported facilities withoutice otherthan wires, conductors, cables, andmessengers andto the
iced diameters of wires, conductors, cables, and messengers determined in accordance with Rule
251. "Vertical loads due to radial ice shall be computed on wires, conductors,cables, and messengers
but neednot be computed on the stmctureand othersupported facilities. No loadingis specified in
this mle for extreme ice with concurrent wind loading for warm islands located firom 25 degrees
latitude south through 25 degrees latitude'north.
Ice isassumed toweigh 913 kg/m^ (57 lb/ft?).

1. For Grade B, the radial thickness of ice fi-om Figure 250-3 shall be multiplied by a factor of
1.00.

2. For Grade C, the radial thickness of ice from Figure 250-3 shall be multiplied by a factor of
0.80.

3. The concurrent wind shall be applied to tiie projected area resulting ftom Rules 250D1 and
250D2 multiplied by a factor of 1.00.
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F-250-1

North Carolina Ulilities Commission Docket No. EC-23, Sub 50
Part2: Safety Rules forOverhead Lines

Page 63 of 96

ALASKA-

HEAVY

MEDIUM
loading

IGHTn

LO)^ING\!
zo

HAWAIi-

WARM ISLANDS

- /neavy loadjng'zone';

The Warm Island Loading District Inciudes American Samoa, Guam, Hawaii, Puerto Rco, Virgin islands,
and other islands located from 0to25degrees latitude, north or south.

Figure 250-1—General loading map of United States with respect to
loading of overhead lines
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F-250-2{a) Part 2: Safety Rules for Overhead Lines F-250-2(a)
North Carolina Utilities Commission Docket No. EC-23, Sub 50

Witness; Gregory L. Booth, PE
Exhibit GLB-2

Page 64 of 96

-154 .-,48

Figure 250-2(a)—Basic wind speeds

NOTE: Figure 250-2(a) reprinted with permission from ASCE, 1801 Alexander.BelI Dr., Reston, VA 20191
from ASCE 74-10, Guidelines for Electrical Transmission Line Structural Loading. Copyright © 2010.
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90(40)

100(45)

110(49)

90(40)
100(45}

140(63)

lllllill special Wind Region
130(58)

110(49)120(54)
Location
Hawaii
Puerto Rico
Guam

Virgin Islands
American Samoa

V mph (m/s)
105 (47)
145
170
145
125

Notes:
1.-Values are nominal design 3-second gust wind speeds In miles per hour (m/s)

at 33 ft (10 m) above ground for Exposure Ccategory.
2. Linear Inteipolatlon between wind contours ispermitted.
3.Islands andcoastal areas outside the lastcontourshall usethelast wind speed

contour of the coastal area.
4. fttountalnous terrain, gorges, ocean promontories, and special wind regions

snail be examined forunusual wind conditions.

Figure 250"2(b)—Basic wind speeds

NOTE: Figure 250-2(b) reprinted with permission from ASCE, 1801 Alexander Bell Dr., Reston, VA20191
from ASCE 74-10, Guidelines forElectrical Transmission Line Structural Loading. Copyright© 2010.

(65)
(76)
(85)
(56)

130(58)

140(63)

140(63)

150(67)
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F-250-2(c) Part2: Safety Rules forOverh^atPtifl^l'na Utilities Commission qiwS[§t)l^c^C-23, Sub 50
Witness: Gregory L. Booth, RE

Exhibit GLB-2

Page 66 of 96

pedal wind Region

110(49)120(54)

150(67]

Notes:
1. Valuesare nominaldesign 3-second gust wind

speeds In miles per hour {mis)at 33 ft (10 m)
above ground for Exposure C category.

2. Unear Interpolation between wind contours Is
permitted.

3. Islands and coastal areas outside Ihe last
contour shall use the last wirtd speed contour
of the coastal area.

4. Mountainous terrain, gorges, ocean
promontories, and special wind regions shall
be examined for unusual wind conditions,

Figure 250-2(c)^Western Gulf of Mexico hurricane coastline

NOTE: Figure 250-2(c) reprinted with permission from ASCE, 1801 Alexander Bell Dr., Reston, VA 20191
from ASCE 74-10, Guidelines for Electrical TransmissionLine StructuralLoading. Copyright © 2010.
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F-250-2(d)

90(40)

100(45)

110(49}

120(54)
130(58}

North Carolina Utilities Commission Docket No. EC-23, Sub 50
Part 2:Safety Rules for Overhead Lines Witn^^a3d&^ L. Booth, PE

Exhibit GLB-2

Page 67 of 96

Ij Special Wind Region

Notes:
1.Values ere nominal design3-seeond gustwlnd

speeds Inmiles perhour(nVs) at 33ft (10 m)
above groundfor ExposureCcategory.

2. Linear interpolation between wind contours Is
permitted.

3.islandsandcoastalareas outsidethe last
contourshall use the lastwindspeed contour
ofthe coastal area.

4. Mountainousterrain, gorges, ocean
promontories, andspecial wind regions shall
bs examined forunusual\ylnd conditions.

Figure 250-2(d)—Eastern Gulf of Mexico and southeastern U.S. hurricane coastline

NOTE: Figure 250-2(d) reprinted with permission from ASCE, 1801 Alexander Bell Dr., Reston, VA20191
from ASCE 74-10, Guidelines for Electrical Transmission Line Structural Loading. Copyright ©2010.
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F-250-2(e) Part 2: Safety Rules for Overhssdrt-tRadlina Utilities Commission ®Q2Bfi-a(fi)EC-23, Sub50
Witness: Gregory L Booth, PE

Exhibit GLB-2

Page 68 of 96

^120(54)

1^ j Special Wind Region

Notes:
1. Values ere nominal design 3-second gust wind

speeds Inmiles per hour (m/s) at 33 ft (10 m)
above ground for Exposure C category.

Z Linear interpolation between wind contours Is
permitted.

3. (stands and coastal areas outside the last
contour shall use the last wind speed contour
of the coastal area.

4. Mountainous terrain, gorges, ocean
promontories, and specifwind regions shall
be examined for unusual wind conditions.

Figure 250-2(e)—Mid and northern Atlantic hurricane coastline

NOTE: Figure 250-2(e) reprinted with permission from ASCE, 1801 Alexander Bell Dr., Reston, VA 20191
fromASCE74-10,Guidelines forElectrical Transmission LineStructural Loading. Copyright © 2010.
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F-250-3(a) a Utilities Commission Doc

Witness

-23, Sub 60 ^ ^
fgOiyL Booth, RE --ft

Exhibit GLB-2 I ^
Page 69 of 96 ^ ^

Part 2: Safety Rules for

F[g.250-3(d)

Fig. 2$0-3(e)

Notes;
1. Icethicknesses onstructures Inexposed locations at elevations
higher than thesuitounding terrain and In valleys and gorges may
exceed the mapped values.
2. Inthe mountain west, Indicated by theshading, Ice thicknesses
may exceed themapped values In the foothills andpasses.
However, atelevations above 5,000ft, freezing rain (s unlikely.
3. In the Appalachian Mountains, Indicated bythe shading.
Ice thicknesses may vary significantly over shortdistances.

EO.YEAR MEAN RECURRENCEINTERVAL UNIFORtM ICETHICKNES9E&DUETO FREEZINQRAIN
VVtTH CONCURRENT 3>SEC0ND GUST SPEEDS: CONTIGUQUS 48 STATES,

Figure 250-3(a)—Uniform Ice thickness with concurrent wind

NOTE: Figure 250-3(a) reprinted with permission fromASCE, 1801 Alexander BellDr., Reston, VA 20I9I,
from ASCE 7-10, Minimum Design Loads forBuildings andOther Structures. Copyright ©2010.
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F-250-3(b)
. EC-23. Sub 50

Witnes^ Sfe^ory L. Booth, PE
Exhibit GLB-2
Page 70 of 96

Part 2: Safety Rules for

Flg.2»-3{c)

Ice IWcknssB zones '

Oust speed zones - « -

40^ph

30 mpb

BO-YEAR MEAN RECURRENCE INTERVAL UNIFORM ICE THICKNESSES DUE TO FREE23NG RAINWITMCONCURR^ SPEEDS: CONTIGUOUS 48 STATES.

Figure 250-3(b]—Uniform Ice thickness with concurrent wind

}^OTE: Figure 250-3(b) reprinted with permission from ASCE, 1801 Alexander Bell Dr., Reston, VA 20191,
from ASCE 7-10, Minimum Design Loads forBuildmgs and Other Structures. Copyright ©2010.
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F-250-3(c)
North Carolina Utililies Commission Docket No. EC-23. Sub 50

Part2: Safety Rules for Overhead Lines Witn^g^gj^gwy L. Booth, RE
Exhibit GLB-2

Page 71 of 96

60mph

oOmph

UKESUPgRlOR DEtAlL

Figure 250-3(c)—Uniform Ice thickness with concurrent wind

NOTE: Figure250-3(c) reprinted with permission fromASCE, 1801 Alexander Bell Dr., Reston, VA 20191,
from ASCE 7-10, Minimum Design Loads for Buildings and Other Stnictures. Copyright ©2010.

r ife;
: • . • -X.. . ji'l'

nWSER WLLfy, WASHHtOTOn DETfln.

Figure 250-3(d)—Uniform ice thickness with concurrent wind

NOTE: Figure 250-3(d) reprinted withpennission from ASCE, 1801 Alexander BellDr.,Reston, VA 20191,
from ASCE 7-10, Minimum Design Loads for Buildings and Other Structures. Copyright ©2010.
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F-250-3(e)
. , ^ uJJ^>rt^lCafiOlina Utilities CommisslonfElg^.y^ EC-23. Sub 50

Part 2:Safety Rules for Overhead uney witness: Gregory L. Booth, RE
/:>f D OExhibit GLB-2

Page 72 of 96

IK'} )*: i \ %•: ji;!:

l-B.'l1K7

COLUMBlARIV£RGOIlGE,WASHmGTOUDETAtL ^ ^

Figure 250-3(e)-Uniform ice thickness with concurrent wind
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F-250-3(f)

Ice thidtness zones ——
Gust speed zones - -
Weather stations •

North Carolina UUlities Commission Docket No. EC-23. Sub 50
Part2: Safety Rules forOverhead Lines

Page 73 of 96

KM

K

Note:
Ice Ihlcknessea In exposed locaiiona atelavallotis higher than the suiroundlng
terrain and In valleys and gorges may exceed themaRjed values

se-YEAH MEAN RECURRENCE INTERVAL UNIFORM ICETWCKN^ES OUETO FREEZINQ RAWWITH
COMCURHEMT S-SECOND QUSTSPEED9:ALASKA

Figure 250-3(f)—Uniform Ice thickness with concurrent wind

NOTE: Figure 250-3® reprinted with permission from ASCE, 1801 Alexander Bell Dr., Reston, VA 20191,
from ASCE 7-10, Minimum Design Loads for Buildings and Other Structures. Copyright ©2010.
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T-250-1
NorthCarolina Utilities Commission Docket No. EC-23. Sub 50

Part2i Safety Rules forOverhead Lines witnesir^egtiy L. Booth, PE
Exhibit GLB-2

Page 74 of 96

Table 250-1—Ice, wind pressures, and temperatures

Loadingdistricts (forusewithRule250B)

Extreme

wind

loading
(foruse^vith
Rule250q

Extreme ice
loadingwith
concurrent

wind

(for use with
RuIe250D)

Heavy
sec

Figure
250-1

Med

ium

see

Figure
250-1

Warm islands®
Light

see

Figure
250-1

Altitudes

sea level to
2743 m

(9000ft)

Altitudes

above

2743 m

(9000 ft)

Radial
tliickness of

ice

(mm) 12.5 6.5 0 0 6.5 0 See Figure
250-3

(in) 0.50 0.25 0 0 0.25 0 See Figure
" 250-3

Horizontal

wind
pressure

(Pa) 190 190 430 430 190 See Figure
250-2

See Figure
250-3

(lb/il2) 4 4 9 9 4 See Figure
250-2

See Figure.
250-3

Temperature

CC) -20 -10 -1 +10 • -10 +15 -10

CF) 0 «5 +30 +50 +15 +60 +15

®Warm islands located from latitude 25 degrees south through 25 degrees north include American Samoa (14°S),
Guam (13"N), Hawaii (22°N), Puerto Rico (18°N), and Virgin Islands (18°N).
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North Carolina Utilities Commission Docket No. EC-23, Sub 50

Part 2: Safety Rules for Overhead Lines

Page 75 of 96

Table 250-2—^Velocity pressure exposure coefficient kj

)-

o
CD

5
L.
L.

Height, h (in) Height, h (ft) Ir^ (shucture)
kx(>vire, specifiedheight

on the structure,
and component)

i
•"f

510 5 33 0.9 1.0

> 10 to 15 > 33 to 50 1.0 1.1 T7

>15 to 25 > 50 to 80 1.1 1.2 13
> 25 to 35 >80 tolls 1.2 1.3

> 35 to 50 >115 to 165 1.3 1.4 8
>50 to 75 >165 to 250 1.4 1.5

>75 >250 Use formulas Use formulas

Formulas (metric); ' J

Structure

Wire,specifiedheighton
the structure, and
component

kz=2.01-(0.67'11/275)
kz=1.85

1c2=2.01'(11/275)^2/9.5)
1^=2.01

h5275m

h>275m

h5 275m

h>275m

1

Formulas (customary):

Structure kz=2.01'(0.67'h/900)(^-5^
kz« 1.85

h5900fl

h>900ft

Wire, specified height on
the structure, and
component

kz=2.01'(11/900) <2^-5)
k,= 2.01

h5900ft

h>900fl

h = Structure, specified heighton thestructure, andcomponent andwireheight as defined inRule250C1 .^a

Minimum = 0.85

Formulas are for Exposure CategoryC, ASCE 7-10. V ,

NOTE: Calculations In this table are based on the maximum values in the stated ranges.
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m

Table 250-3—Structure and wire gust response factors, Gpp

Height Structure Wire Gi^f, span length, L (m)

h(m) %F ^75 7S<LSI50 1S0<L^25
225<L
^00

300<L
^50

450^

^600
L

>600

^ 10 1.00 0.91 0.86 0.79 0.75 0.72 • 0.69 ©

> 10 to

15

0.96 0.87 0.82 0.76 0.73 0.70 0.67 ©

> 15 to

25

0.93 0.85 0.80 0.75 0.71 0.69 0.66 ©

>25 to

35

0.89 0.82 0.78 0.73 0.70 0.68 0.65 ©

>35 to

50

0.86 0.81 0.77 0.72 0.69 0.67 0.64 ©

> 50 to

75

0.83 0.79 0.75 0.71 0.68 0.66 0.63 ©

>75 © © © © © © © ©

Formulas:

StructureGrf = [1+ (2.7 •Eg•

Wire Grf = [1 + (2.7 •

Es =0.346. [10/(0.67-11)]^^

E,v=0.346.(10/h)l''

Where:

E;v =Wire exposurefactor

Eg = Structure exposurefactor

B,v=Dimensionlessresponseterm corresponding to the quasi-static
background wind loads on the wire

Bg=Dimensionlessresponseterm correspondingto the quasi-static
background wind loads on the structure

Bg = 1/(1+ 0.56 •(0.67 •hy67) ky= 1.43

B^v «1/(1 + 0.8 •L/67) h = Structureor wire height, as definedm Rule 250C2,in meters

L = Designwind span, in meters

Formulas axefor Exposure Category C, ASCE 7-10.

©For heights greater than75 m and/or spansgreater than600m, the formulas shallbe used.
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Part 2: Safety Rules for Overhead Lines \A/itn¥s25Gr8^)y L. Booth, PE
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ft

Table 250-3>'Structure and wire gust response factors,

Height Structure Wii'e Grp, span length, L (ft)

h(ft) Grf £250
250<L

<500

SOO<L

£750

750<L

£1000

1000<L

£1500

1500<L

<2000

L>

2000®

£33 1.02 0.93 0.86 0.79 0.75 0.73 0.69 ®

>33 to

50

0.97 0.88 0.82 0.76 0.72 0.70 0.67 ®

>50 to

80

0.93 0.86 0.80 0.75. 0.71 0.69 0.66 ®

>80 to

115

0.89 0.83 0.78 0.73 0.70 0.68 0.65 ®

>115

to 165

0.86 0.82 0.77 0.72 0.69 0.67 0.64 ®

>165

to 250

0.83 0.80 0.75 0.71 0.68 0.66 0.63 ®

>250 ® ® ® ® ® ® ® ®

Formulas:

0.5m/i, 2Structure G^p= [1+ (2.7 • •Bg )]/k.

Wire Grp = [1 + (2.7 •

Es =0.346-[33/(0.67 •h)]'''

1/7E^y = 0.346-(33/11)

Where:

= Wire ejqiosure factor

Eg- Structureeiqiosurefactor

B\v - Dimensionless response termcorresponding to thequasi-
static background wind loads on the we

Bg=Dimensionless response termcorresponding to thequasi-static
background wind loads on the structure

Bg = 1/(1 + 0.56• (0.67 •h)/220) ky= 1.43

B\y= 1/(1 +0.8 •L/220) h = Structure or wireheight, as defined inRule250C2, in feet

L « Design wind span, in feet

Formulas are for Exposure Category C, ASCE 7-10.

®Forheights greater than250ft and/or spans greater than2000ft, theformulas shallbeused.
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North Carolina Utilities Commission Docket No. EC-23, Sub 50

Part 2: Safety Rules for Overhead Lines Witness:2S^ry L. Booth. RE
Exhibit GLB-2

Page 78 of 96

Table 250-4—Wind speed conversions to pressure
To be used only with the extreme Ice with concurrent wind loading.

of Rule 250D and Figure 250-3.

Wind speed
(roph)

Horizontal >rlndpressure

Pascals Ib/ft^

30 110 2.3

40 190 4.0

50 310 6.4

60 440 9.2

70 600 12.5

80 780 . 16.4

251. Conductor loading

A. General

Ice and wind loads are speeded in Rule 250.

1. Where a cable is attached to a messenger, the specified loads shall be applied to both cable and
messenger.

2. In deteiminingwind loads on a conductoror cablewithout ice covering, the assumedprojected
area shall be that of a smooth cylinder whose outside diameter is the same as that of the con
ductor or cable. The force coefficient (shape factor) for cylindrical surfaces is assumed to be
1.0.

EXCEPTION: The force coefficient (shape factor) of 1.0 may be reduced for the bare conductor (without
radial ice) if wind tunnel tests or a qualified engineering study justifies a reductiou.

NOTE:Experience has showntiiat as the size of multiconductor cabledecreases, the actualprojectedarea
i decreases, but the roughness factor increases and of&ets the reduction in projected area.

3. An appropriate mathematical model shall be used to deteimine the wind and weight loads on
ice-coatedconductorsand cables. In the absenceofa model developed in accordancewith Rule
251A4, the following mathematical model shall he used:

a. On a conductor, lashed cable, or multiple-conductor cable, the coating of ice shall be
consideredto be a hollow cylinder touching the outer strands of the conductoror the outer
circumference ofthe lashed cable or multiple-conductor cable.

b. On bundled conductors, the coating of ice shall be considered,as individual hollow cylin
ders around each subconductor.

4. It is recognized that file effects of conductor stranding or of non-circular cross section may
result in wind and ice loadings more or less than those calculated according to assumptions
statedinRules251A2and 251A3.No reduction in theseloadings is permittedunlesstestingor
a qualified engineering study justifies a reduction.

B. Load components

The load components shall be determined as follows:

1. Vertical load component

The vertical load on a wire, conductor, or messengershallbe its own weightplus the weightof
conductors, spacers, or equipment that it supports, ice covered where requiredby Rule250.
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251B2 Part 2:Safety Rules for OveH^g&WS® Commission Docket N25|̂ -23. Sub 50
Witness: Gregory L. Booth, PE

2. Horizontal load component

Exhibit GLB-2

Page 79 of 96

The horizontal load shall be the horizontal wind pressure of determined under Rule 250 applied
at right angles to the directionof the line using the projected area of the conductoror messenger
and conductors spacers, or equipment that it supports, ice covered where required by Rule 250.

NOTE: The projected area of the conductor or messenger is equal to the diameter of the conductor or
messenger, plus ice if appropriate,multiplied by the span length (see Rule 252B4). See Rule 251A2 for
force coefficientvalues of different surface shapes.

3. Total load

The total load on each wire, conductor, or messenger shall be the resultant ofcomponents 1 and
2 above, calculated at the applicable temperature in Table 251-1, plus the corresponding
additive constant in Table 251-1. In all cases the conductor or messenger tension shall be
computed from this total load.

Table 251-1—^Temperatures and constants

Loading districts (for use with 250B) Extreme

ice

loading
with con-

Warm islands ® Exti'eme

Heavy
(see

Figure
250-1)

Med

ium

(see
Figure
250-1)

Light
(see

Figure
250-1)

Altitudes

sea level

to

2743 m

(9000 ft)

Altitudes

above

2743 m

(9000 ft)

loading
(for use

withRule

25DC)

cuiTent

wind

(for use
(With
Rule

250D)

Temperature

CC) -20 -10 -1 +10 -10 +15 -10

CF) 0 +15 +30 +50 +15 +60 +15

Constant to be added to
the resultant

(all conductors)

(N/m) 4.40 2.90 0.73 0.73 2.90 0.0 0.0

(lb/ft) 0.30 0.20 0.05 0.05 0.20 0.0 0.0

® Warm islands located from latitude 25 degrees south through 25 degreesnortli include American Samoa (14°S),
Guam Hawaii (22®N), Puerto Rico (18°N), and Virgin Mands (18®N).

® For cable arrangements supported by a messengerusing spacers or rings and where each conductoror cable is sep
aratelyloadedwithice andwind as described inRule25lA3b (as opposedto beinganalyzedwiththe ice andwind
applied to a hollow cylinder touching the outerstrands of the conductors as describedin Rule251A3a), the constant
specified here shall be added to the resultant load of each component conductorand the messenger.

252. Loads on line supports

A. Assumed vertical loads

The vertical loads on poles, towers, foundations, crossarms, pins, insulators, and conductor
fastenings shall be their ownweight plus the weight that they support, includingallwires and cables,
in accordancewith Rules 251A and 251B1, together with the effect of any differencein elevation of
supports.Loads due to radial ice shall be computed on wires, cables, and messengers, but need not
be computed on supports.
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B. Assumed transverse loads

Hie total transverse loads on poles, towers, foundations, crossarms,pins, insulators, and conductor
fastenings shall include the following:

1. Transverse loads from conductors and messengers

The transverse loads fi"om conductors and messengers shall be tbe horizontal load determined
by Rule 251.
EXCEPTION: In medium- and heavy-loading districts, where supporting structures carry ten or more
conductorson the same crossarm, not including cables supported by messengers, and where the horizontal
pinspacing does notexceed 380mm(15 in),the transverse wind loadmaybecalculated ontwo-thirds of
the total number ofsuch conductors ifat least ten conductors are used in the calculations,

2. Wind loads on structures

The transverse load on structures andequipment shallbe computed by applying, at right angles
to the dhection of the line, the appropriate horizontal wind pressure determined under Rule
250. This load shall be calculated using the projected surfaces of the structures and equipment
supported thereon, without ice covering. Thefollowing force coefficient (shape factors) shall
be used.

a. Cylindrical structures and components

Windloads on straightor taperedcylindrical stinctures or structures composed of numer
ousnarrowrelatively flat panels that combine to forma total,crosssectionfriat is circular
or elliptical in shapeshallbe computed using a fbrcecoefficient (shapefactor) of 1.0,

b. Flat smfaced (not latticed) structures and components

Wind loads on structures or components,having solid or enclosedflat sided cross sections
that are square or rectangular, with roxmded comers, shall be computed using a force
coefficient(shape factor) of 1.6.

c. Latticed stmctures

Windloads on square or rectangular latticedstructures or components shallbe computed
using a force coefficient (shape factor) of 3.2 on the sum of the projected areas of the
members of the fi^ont face if structural members are flat surfaced or 2.0 if stmctural sur

faces are cylindrical. The total,however, need not exceed the loadthat would occuron a
solid structure of the same outside dimension.

EXCEPTION: The force coefficient(shapefactor) listedunder Rules252B2a,252B2b,and 252B2cmay
be reducedif wind tunnel tests or a qualifiedengineering studyjustifiesa reduction,

3. At angles

Where a change in direction of wires occurs, the loads on the structure, including guys, shall be
the vector sum ofthe transverse wind load and ttie wire tension load. In calculating these loads,
a wind direction shall be assumed that will give the maximum resultant load. Proper reduction
may be made to the loads to account for the reduced wind pressure on the wires resulting fi-om
the angularity ofthe application ofthe wind on the wire.

4. Wind span

The calculated transverse load shall be based on the wind span, the average of the two spans
adjacent to the structure concemed.
NOTE: For structures with wire terminatious or with large line angles, engineering judgment may be used
in determining the appropriate wind span.

C. Assumed longitudinal loading

1. Change in grade of construction

The longitudinal loads on supporting structures, including poles, towers, and guys at the ends
of sections required to be ofGrade B construction, when located in lines of lower than Grade B
construction, shall be taken as an unbalanced tension in the direction ofthe higher grade section
equal to the larger ofthe following values:
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a Cond»ctcrswithtatedbreakingstrengthofl3.3kN(3000 1b)orle.. ^

selected shall produce the maximum stress mthe support. ,,, ,
EXCEPTION: Where there are one or two conductors having rated breahng strength of 13.3^000 lb) or less, the load shall be that of one conductor.

b. Conductoiswithratedbreakmgstreugthofmorethaul3.3kN(30001b)
The unbalanced tension shall be the tension ^
eight or fewer the tension oftwo conductors when there are

2 JointrusXtBat crossings over raikoads. communication lines, or limited access highw^s
• Where ajoint line erosses arailroad, a—

are smaller thanStl WGNo. 8If of steel, or AWGNo. 6if ofcopper.

- - -

difference in tensions,

spans.

"itshonldbe given to longtadinal loads that may occur on the structure during wire
6. »nSitoreLuetors on unguyed supports at railroad and limited access highway

IZtudkialloadslmUbeass^^—^
fft°S^iskiC. 33-1/3% ^the medlnm-loadlng

« -pabilily should be provided at reasonable
intervalsalong the line.

D Simultaneous application ofloads , the
Where aeombinaticn of vertical, transverse, °«'"™V'°tuTth"eToar
rehire shallbe designed to withstandthe simultaneous ^
NOTE: Under the extreme wind conditions of Rule 250C, an o ique
strength than that computed by Rules 252B and 252C.

253, Load factors for structures, crossarms. support hardware, guys, foundations,
and anchors

in Table 253-1.
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Table 253-1-Load factors for structures®, crossarms, support hardware ®. g"ys,
foundations and anchors to be used with the strength factors of Table 261-1

Rule 250B loads
(Combined iceand
wind district loading)

Vertical loads

Transverse loads
Wind
Wire tension

Lon^tudindloads
In general
At deadends

Rule 250C loads
(Extreme wind)

Wind loads
All other loads

Rule 250D loads
(Extreme icewith
concurrent \vind)

Load Factors

Grade B

1.50

2.50

1.65

1.10

1.65

1.00

1.00

1.00

Grade C

At crossings ®

1.90

2.20

1.30

No requirement

0.87

1.00

1.00

Elsewhere

1.90

1.75

1.30

No requirement
1.30

0.87

1.00

®

1.00

®Fo"d anchors associated with structures supportiug cormnunicatiotr cotrductors arrd cables only, .his factor
®SevSfoadsfpriflcantly reduce the stress inastrueture nrenrher, avertieal load factor of 1.0 should beusedfor the design of such mernber such memtoM be de^^fo^^^^^
||o'rSi;Serd~or'£^^^^^^^
®mTp«"ht°atetssesanother supply or commr^caUon line (see Krrle 241C and Table 242-1).
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260. General (see also Section 20)

A. Preliminary assumptions

1. It is recognized that deformation, deflections, or displacement of parts of the structure may
change the effectsof the loads assumed. In the calculation of stresses, allowance maybe made
for such deformation, deflection, or displacement of supporting structures including poles,
towers, guys, crossarms, pins, conductor fastenings, and insulators when the effects can be
evaluated. Such deformation, deflection, or displacement shouldbe calculated usingRule 250
loads prior to application of the load factors in Rule 253. For crossings or conflicts, the
calculations shall be subject to mutual agreement.

NOTE: Depending upon the characteristics of the structural material, significant sustained (everyday)
stress (such as stresses produced by gravity or tension loads) can decrease the strength during the
expected lifeof the material andmayrequire giving orbracing to be ableto meettherequired strength
capability.

2. It is recognized that new materials may become available. While these materials are in the
process of development, they must be tested and evaluated. Trial installations are permitted
where the requirements ofRule 13A2 are met

B. Applicationofstrength factors

1. Supporting structures andstructural components shall be designed to withstand the appropriate
loads multiplied by the load factors in Section 25 without exceeding their strength multiplied
by the strength factors in Table 261-1.

EXCEPTION: For insulators, see Section 27 for strength and loading requirements.

NOTE1: The latest edition of the following documentmay be used for providinginformation for deter
miningthe5%lowerexclusion limitstrength of a FRPstmcture or component forusewithan appropriate
strength factor (Table 261-1) and the specified NESC loadsand load factors (Table 253-1): ASCE-111,
ReUability-Based Design of Utility Pole Structures [B18].

NOTE2: The latest edition(unlessa specificeditionis referenced) of thefollowing documents are among
thoseavailable fordetermining sti-ucture design capacity withthe specified NESC loads, loadfactors, and
strength factors;

ANSI/ASCE-10, Design ofLatticed Steel Transmission Stractiues [B12]
ASCE-91, Design of Guyed Electrical Transmission Structure [B16]
ASCE-123, Prestressed ConcreteTransmission Pole StructuresRecommended Practice for Design and
Installation [B20]
ASCE-48, Design of Steel TransmissionPole Structures [BIS]
ASCE-104, Recommended Practice For Fiber-Reinforced Polymer ProductsFor OverheadUtility Line
Structures [B17]
PCI Design Handbook: Precast and Prestressed Concrete [B71]
ASCE-113, Substation Structure Design Guide [B19]
ACI-318, Building CodeRequirements for StructuralConcrete(for reinforced concretedesigns) |TB3]
ACI-318, 1983,BuildingCode Requirements for StructuralConcrete(for anchorbolt bond strengthand
design) [B4]
lEBB Std 751'''"-1991, IEEE Trial-Use Design Guide for Wood Transmission Structures [B38]
AlSISlOO, Specification for the Design of Cold-Formed Steel Structural Members [BS]
The Aluminum Association, Aluminum Design Manual [B72]
U.S. Dept. of Agriculture Rural Utilities Service Utility Electric Program Bulletin 1724E-200 Design
Manual for High Voltage Transmission Lines.

2. Where strength factors are not defined in Rule 261, a strength factor of 0.80 shall be used for
the extreme wind loading conditions specified in Rule 250C and for the extreme ice with con
current wind specifiedin Rule 250D for all supported facilities.
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261. Grades B and C construction

<
A. Supportingstructures O

^ The strength requhements for suppoiling structures may be met by the structures alone or with the jjj-
^ aid ofguys or braces orboth. q

1. Metal, prestressed-, and reinforced-concrete structures

^ a. These structures shall be designed to withstand the loads in Rule 252 multiplied by the
appropriateload factors in Table 253-1 without exceedingthe permitted stress.

^ NOTE: When determining required strength for axial loads, buckling needs to be considered,
^ b. The permitted stress shall be the strength multiplied by the strength factors in Table 261-1 q

(whereguys are used, see Rule 261C).

c. All structures including those below 18 m (60 ft) shall be designed to withstand, without
conductors, the extreme wind load in Rule 250C applied inany direction on the structure 'g
and any supported facilities and equipment that may be in place prior to installation of Q
conductors.

d. Spliced and reinforced structures

^ Reinforcements or permanent splices to asupporting structure are permitted provided they
k developthe required strength of the structm'e.

2. Wood structures

^ Wood stiuctures shallbe ofmaterial and dimensions to meet the following requirements:
^ a. Wood structures shall bedesigned to withstand the loads inRule 252 multiplied by the
py appropriate load factors inTable 253-1 without exceeding the permitted stress level atthe
^ point ofmaximmn stress.

Wheninstalled,unguyednaturallygrownwoodpoles 16.8m (55 ft) or less in total
, i', length,actingas sbigle-based structuresor unbracedmultiple-pole stmctures,shallmeet therequire-
^ ments ofRule 261A2a without exceeding the permitted stress level at the ground line. However, all
P guyed poles, regardless of length, shall meet the requirements of Rule 261A2a without exceeding

the permitted stress level at points of attachmentfor guys and guy struts.

EXCEPTION2: At a Grade B crossing, in a straight section of line, wood structures complying widi
^ the transverse strength requirements ofRule 261A2a, without the use oftransverse guys, shall be
i 'l considered as having the required longitudinal strength, providing the longitudinal strength is
p' comparable to the transverse strength of the structure. This EXCEPTION does not modify ftie
I ^ requirements of this rule for deadends.

EXCEPTION 3: At a Grade B crossing of a supply line over a highway or a communication line
l' • where there isanangle inthesupply line, wood structures shall beconsidered as having the required

longitudinal strength if all of the followmg conditions are met:

(a) The angle is not over 20 degrees.
r^. *

(b) The anglestructureis guyed in the plane of the resultantof the conductortensions. The tension
in this guy under the loading in Rule 252 multiplied by a load factor of2.0 shall not exceed the

' ' ratedbreakingstrengthmultip]iedbythestrengthfactormTabIe261-l.

(c)The angle structurehas sufficientstrengthto wifiistand, withoutguys, the transverseloading of
• Rule 252multipliedby the appropriateloadfactors inTable253-1 or 253-2,whichwouldexist if
' there were no angle at that structure without exceeding the permitted stress level.

I NOTE: Whendetermining required strengfti for axialloads, buckling needsto be considered.

f' b. Permitted stress level

(1) Natural wood pole
The permitted stress level of natural wood poles of various species meeting^ the
requirements of ANSI 05.1-2015 shall be determinedby multiplying the designated
fiber strength set forth in that standard by the appropriate strengfii factors in
Table 261-1.
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(2) Sawn or laminated wood structural members, crossarms, and braces

The permitted stress level of sawn or laminated wood structural members, crossarms,
and braces meeting die requirementsof ANSI O5.2-2012 orANSI O5.3-2015shall be
determined by multiplying the appropriate designated fiber strength set forth in the u,
respective standard, bythe appropriate strength factors inTable 261-1. O

c. Strength of guyed poles

Guyed poles shall be designed as columns, resisting the vertical component of the tension
in the guy plus any other vertical loads.

d. Spliced and reinforced poles

Reinforcements or peimanent splices at any section along the pole are peimitted provided
theydevelop the required strength of thepole.'

e. All structures including those below 18 m (60 ft) shall be designed to widistand, without
conductors, theextreme wind load in Rule 250C applied in any direction onthe structure ^ "u
and any supported facilities and equipment which may be inplace prior to installation of O
conductors. ^

3. Fiber-reinforcedpolymer structures

a. These structures shall be designed to witiistand file loads in Rule 252 multiplied by the
appropriate load factors in Table 253-1 without exceeding the permitted load. •

NOTE:When determining requiredstrengthfor axial loads, bucklingneedsto be considered.

b. The permitted load shall be the 5th percentile sti'ength (i.e., "5% lower exclusion limit") or ""j
less, multiplied by the strength factors in Table 261-1 (where guys are used, seeRule ^
261C). ;

c. Spliced and reinforced poles

Reinforcements or permanent splices to a supporting pole are permitted provided they
develop the required strength of the pole.

d. All structures including those below 18 m (60 ft) shall be designed to withstand, without
conductors, the extreme wind load in Rule 250C applied in any direction on the stiucture ^.
and any supported facilities and equipment which may be in place prior to installation of
conductors.

4. Transverse strengfii requirements for structures where side guying is required, but can be
installed only at a distance

Grade B: Ifthe transverse strength requhements ofthis section cannot be met except by die use ^
of side guys or special structures, and where it is physically impractical to employ side guys, ^
the transverse strength requhements may be met by side-guying the line at each side of, and as
near as practical to, the crossing, or other transversely weak stmclui'e, and with a distance
between such side-guyed structures of not over 250 m (800 ft), provided that: '

a. The side-gityed stmctures for each such section of250 m (800 ft) or less shall be designed
to withstandthe calculated transverse load due to wind on tiie supports and ice-covered
conductors, on the enthe section between side-guyed structures. .̂

b. The line between such side-guyed structures shall besubstantially inastraight line and the f ''
average span between the side-guyedstractures shall not exceed45 m (150 ft).

c. The enthe section between the structures with the requhed transverse strength shall com- . /
ply with the highest grade ofconstruction concerned in the given section, except as to the 0^^
transverse strength offiie intermediate poles or towers.

Grade C: The above provisions do not apply to Grade C. -

5. Longitudinal strength requu'ements for sections ofhigher grade in lines of a lower grade
construction

a. Mefiiods ofproviding longitudinal strength
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Grade B: The longitudinal strength requirements for sections of line of higher grade in
lines ofa lower grade (for assumed longitudinal loading, see Rule 252) may be met by ^

^ placing a structure of the required longitudinal strength at each end ofthe hi^er grade O
section.

Wliere this is impractical, the structures of the required longitudinal strength may be
located away from thesection ofhighergrade, within 150m (500 ft)on eachsideandwith
notmorethan250 m (800 ft)between the structures of therequired longitudinal strength.
This is permitted provided the following conditions are met:

(1) The structures and the line between them meet the requirements for transverse
strength and stringing ofconductors ofthehighest grade occurring inthesection, and

(2) The line between the structures ofthe requhed longitudinal strength is approximately ®
straightor suitablyguyed. (O

Thelongitudinal strength requirement of diestructures maybe metby using guys.

GradeC: The aboveprovisions do not applyto GradeC. O

b. Flexible supports

Grade B:"When supports ofthesection ofhigher grade are capable ofconsiderable deflec
tion in the direction of the line, it may be necessary to increase the cleainnces requiredin
Section 23ortoprovide lineguys or special reinforcements toreduce thedeflection.

Grade C: Theabove provision doesnot applyto Grade C.

B. Strength of foundations, settings, and guyanchors

Foundations, settings, and guy anchors shall be designed or be determined by experience to
withstand the loads inRule 252multiplied by the loadfactors in Table 253-1 wifliout exceeding the
permitted load. The permitted load shall beequal tothe strength multiplied byflie strength factom in
Table 261-1.

t^OTE 1: Excessive movement of foundations, settings, and guy anchors or errors in settings can reduce
clearancesor stmcture capacity.

NOTE 2\ Soilsaturation canhavean adverse effecton the strengths of foundations, settings, andguyanchors.

C. Strength of guys and guy insulators

The strength requirements for guys and guy insulators are covered under Rules 264 and 279Alc,
respectively.

1. Metal and prestressed-concrete structures

Guys shallbe considered as an integral part of the structure.

2. Wood and reinforced-concrete structures

When guys are usedto meetthe strength requirements, they shallbe considered as taking the
entire load in tiie direction in which they act, tiie structure acting as a strut only, except for
those structures considered to possess sufficient rigidityso that the guy can be considered an
integral part ofthe structure,

NOTE: Excessive movement of guyscanreduceclearances orstructure capacity.

3. Fiber-reinforced polymer structures

When guys are used to meet the strengfli requirements, the guys shallhe considered as taking
the enthe load in the direction in which they act, as if the structure is acting as a strut only,
except for thosestructures considered to possesssufficient rigidityso that the guyscanbe con
sidered an integral part of the structure.

NOTE: Excessive movement ofguys can reduce clearances or stmcture capacity.

Crossarms and braces

1. Concrete and metal crossarms and braces
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Crossarms and braces shall be designed to withstand the loads in Rule 252 multiplied by the ^
load factors in Table253-1 withoutexceeding the permittedload. The permitted load shall be ^
equal to the strength multiplied by the strength factors in Table 261-1. ^^

2. Wood crossarms and braces

a. Strength

(1) Crossarms andbraces shallbe designed towithstand the loads inRule 252multiplied
by the load factors in Table 253-1 without exceedingtheir permittedstress.

(2) Thepermittedstress levelof solidsawnor laminated woodcrossarms andbracesshall
be determined by multiplying their ultimate fiber strength by the strength factors in ^
Table 261-1. „ g

b. Material andsize * ^
to

Wood crossarms and braces of select Southern pine or Douglas fir shall have a cross
section ofnot less than those in Table 261-2. Crossarms ofother species may beused ^
provided they have equal strength. ^ O

3. Fiber-reinforced polymercrossarms and braces ^

Crossarms and braces shall be designed to withstand ttie loads in Rule 252 multiplied by the
load fectors in Table 253-1 without exceeding the permitted load. The permitted load shall be ^
the 5th percentile strength (i.e., "5% lower exclusion limit") or less, multiplied by the strength ^
factors in Table 261-1. ^

4. Crossarms and braces ofother materials ^
Crossarms and braces should meet the strength requirement ofRule 261D2. ^

5. Additional requirements ^
a. Longitudinal strength ^ ^

(1) General

(a) Crossarms shall be designed to withstand aload of3.1 kN (700 lb) applied at the ^
outerconductor attachment pointwithoutexceeding the permitted shess levelfor
wood crossarms or the permitted load for crossarms of other materials, as ^
applicable. ^

(b) At eachendof a ti'ansversely weaksection, as described inRule261A4, the Ion-,
gitudinal load shall be applied inthe direction ofthe weak section. ^

(2) Methods ofmeeting Rule 261D2a(l)

Grade B: Where conductor tensions are limited to amaximum of9.0 kN (2000 lb) per ^
conductor, double wood crossarms having cross sections inTable 261-2 and properly ^
assembled will comply wifii the longitudinal strength requirements in Rule ^
261D2a(l). ^
GradeC: This requirementis not applicable.

(3) Location 9
At crossings, crossarmsshould be mounted on the face of a pole away from the cross
ing, unlessspecialbracingor doublecrossarms are used.

b. Bracing

Crossarms shall be supported by bracing, if necessary, to support expected loads, ^
including line personnel working on them. Crossarm braces used only to sustain
unbalancedvertical loadsneed only to be designedfor these unbalancedvertical loads.

c. Double crossarms,brackets, or equivalentsupport assembly

Grade B: Where pin-type construction is used, double wood crossarms, each crossarm ^
having the strength required by Rule 261D2a, or asupport assembly equivalent in strength J
to double wood crossaims shall beused at each crossing stractuie, at ends ofjoint-use or 9
conflictsections, at deadends, and at comerswhere the angleof departure from a straight
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^ lineexceeds 20 degrees. Under similar conditions, where a bracket supports a conductor
fe p operated at more than 750 Vto ground and there is no crossarm below, double brackets or
^ asupport assembly equivalent in strength to double wood crossarms shall be used. O
p EXCEPTION: The above does not apply where communication cables or conductors cross below

supply conductorsand either are attached to the same pole, or where supply conductorsare continu-
M ous and of unifoim tension in the crossing span and each adjacent span. This EXCEPTIONdoes not

applyto railroadcrossings and limitedaccesshighways exceptby mutualagreement.

P Grade C: The above requirement is not applicable.
^ E. Insulators
_ The strengthi-equirements for insulatorsare coveredunder Rules 277 and 279.

W F. Strength ofpin-type or similar constructionand conductorfastenings cq

P 1, Longitudinal strength
a. General

^ Pin-type orsimilar constiuction and ties orother conductor fastenings shall be designed to O
^ withstand the applicable longitudinal loads inRule 252, multiplied by the load factors for
^ longitudinal loads in Table 253-1, or 3.1 kN (700 lb) applied at the pin, whichever is
^ greater.

b. Method ofmeetingRule 261Fla

^ Grade B: Where conductor tensions are limited to 9.0 1<N (2000 lb) and such conductors
^ are supported on pin insulators, double wood pins and ties ortheir equivalent will be con-

sidei'ed to meet the requirementsofRule 261Fla.

^ Grade C: No requirement.
. c. At deadends and at ends of higher grade construction inline of lower grade

Grade B: Pins and ties or other conductor fastenings connected to the structure at a
^ ^ deadend or at each end of the higher grade section shall be designed to withstand an
W unbalanced pull due to the conductor load inRule 251 multiplied by the load factors in
P Rule 253-1.
^ Grade C: This requirement is not applicable except for deadends.

W d. At ends of transverse sections described in Rule 261A4

Giade B: Pins and ties or other conductor fastenings connected to the structure at ends of
the transverse section as described in Rule 261A4 shall be designed to withstand the

p unbalanced pull in the direction of that transverse section under the load in Rule 252
^ multiplied by ^e load factors inRule 253-1.
ip. Grade C: No requirement,
l'"*, 2. Double pins and conductor fastenings
^ Grade B: Double pins and conductor festenings shall be used where double crossarms or
W I brackets are required by Rule 261D5c.
P EXCEPTION: The above does not apply where communication cables or conductors cross below supply

conductors and either are attached to the same pole, or where supply conductors are continuous and of
^ uniform tension in acrossing span and each adjacent span. This EXCEPTION does not apply in the case

of railroad crossings and limited accesshighway crossingsexcept by mutual agreement.

^ Grade C: No requirement.
^ 3. Single supports used inlieu ofdouble wood pins
W Asingle conductor support and its conductor fastening, when used inlieu ofdouble wood pins,
htk shall develop strength equivalent to double wood pins and their conductor fastenings as
i;:-.' specified in Rule 261Fla.

9ft G. Armless construction
1. General
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Open conductor armless construction is a ^e of open conductor supply line construction in
which conductors are individually supported at the structure without the use of crossarms.

2. Insulating material

Strength of insulating material shall meet flierequhements of Section 27.

3. Other components

Strengths ofother components shall meet the requirements of Rules 260 and 261.

H. Open supply conductors and overhead shield wires

1. Tensions

a. Design tensions shall be not more than

(1) 60% oftheir rated breaking strength for the load of Rule 250B as applied in Rule 251,
multiplied by a load factor of 1.0.

(2) 80% of their rated breaking strength under the loads of Rules 250C and 250D as
appliedin Rule 251,multipliedby a load factor of 1.0,whereapplicable.

b. The potential for Aeolian vibration damage to conductors and related hardware shall be
considered. Aeolian vibration mitigation shall be based on a qualified engineering study,
manufacturer's recommendations, or experience from comparable installations. Consider
ation shall include but is not limited to: conductor material, stranding, type, size, tension,
conductor attachment hardware, span length, wind exposure, and expected atmospheric
loadings.

If from these considerations, mitigation actions are considered necessary, recognized
vibration mitigation methods-include, but are not limited to, the appropriateuse of one or
more ofthe following:

(1) vibration control devices
(2) stress-reduction devices
(3) self-damping conductors and (or) vibration resistant conductors
(4) reducing design tension limits for cold weather condition

c. Iflimiting tension in Rule 261Hlb(4) is the only method applied to mitigate any potential
Aeolian vibration damage, the tension at the applicable temperature listed in Table 251-1
shall not exceed the following percentages of the conductor's rated breakingstrength:

35% at initial tension without external loading

25% at final tension without extemal loading

NOTE1: hiitial tension in this application is a conductor condition that exists immediatelyafter
installation. This condition exists before inelastic elongation, ci'eep or stress relaxation occurs and
before the conductor is subjected to external loads.

NOTE 2: Final tensionin diis application is intended to be the tension that exists after long term
creep and prior to ice or wind loading.

NOTE3: The above percentagelimitsmay not protect the conductoror facilities from damage due
to Aeolian vibration.

2. Splices, taps, dead-end fittings, and associated attachment hardware

a. Splices should be avoided in crossings and adjacent spans. If it is impracticalto avoid such
splices, they shall have sufficient strength to withstand the maximum tension resulting
from the loads ofRule 250B inRule 251 multipliedby a load factor of 1.65.IfRules 250C
and 250D are applicable, splices shall not be stressed beyond 80% oftheir rated breaking
strength under fiie loads ofRules 250C and 250D in Rule 251 multiplied by a load factor
of 1.0.

b. Taps should be avoided in crossing spans but, if required, shallbe of a typethat will not
impair the strengdi ofthe conductors to which they are attached.
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c. Dead-end fittings, including the associated attachment hardware, shall have sufficient

(i strength to withstand the maximum tension resulting fi om the loads ofRule 250B in Rule
251 multiplied by a load factor of 1.65. If Rules 250Cand 250D are applicable, deadend O
fittings shall notbestressed beyond 80% oftheir rated breaking strengfli under die loads El
of Rules 250C and 250D in Rule 251 multipliedby a load factor of 1.0.

3. Trolley-contact conductors

In order to provide for wear, no trolley-contact conductor shall be installed of less size than
AWG No. 0, ifofcopper, or AWG No. 4, if ofsilicon bronze.

I. Supply cable messengers

Messengersshall be stranded and shall not be stressed beyond 60% of their rated breakingstrength
under the loads ofRule 250B in Rule 251 multiplied by aload factor of 1.0. IfRules 250C and 250D ^
are applicable, messengersshall not be stressed beyond 80% of their rated breaking strengthunder tO
die loads of Rules250C and250D in Rule 251 multipliedby a load factor of 1.0.

NOTE: There are nostrength requirements forcables supported bymessengers. ^
J. Open-wire communication conductors

Open-wiie communication conductors in Grade B or C construction shall have the tensions in Rule
261H1 for supply conductors of the same grade.

EXCEPTION: Where supply conductors aretrolley-contact conductors of 0 to 750V to ground, WGNo. 12Stl
maybe usedfor communication conductors for spansof 0 to 30 m (0 to 100ft), and StlWGNo. 9 may be used
for spans of 38 to 45 m (125 to 150 ft).

K. Communication cables and messengers

1. Communication cables

a. There are no strength requirements for communication cables supported by messengers.
See Rule 261K2 for the strength requirements for messengers supportingcommunication
cables.

b. Self-supporting cablesshall not be stressedbeyond die limits stated in Rule 261K2.

c. For paired metallic communication conductors, see Rule 261L.

2. Messenger

The messengershall not be stressedbeyond 60% of its rated brealdng strengthimder the loads
of Rule 250B in Rule 251 multiplied by a load factor of 1,0. If Rules 250C and 250D are
applicable, messengers shallnot be stressed beyond80%of theirratedbreaking strength under
the loads of Rules 250Cand250D in Rule251multiplied by a loadfactorof 1.0.

NOTE: The abovetension limitations mi^t exceedthe maximum allowable design tensions of some self-
supporting fibcr-optic cables for operational reliability. Depending on the type of fiber-optic cable, the
maximum allowable design tensions may be refened to w Maximum Rated Design Tension (MRDT),
Maximum RatedCable Load(MRCL), orMaximum Allowed Tension (MAT).

L. Paired metallic communication conductors

1. Paired conductors supported on messenger

a. Use ofmessenger

A messenger maybeusedforsupporting pairedconductors in anylocation, butisrequired
for paired conductors crossing over trolley-contact conductors of more than 7.5 kV to
ground.

b. Tension ofmessenger

Messenger used for supportingpaired conductors required to meet Grade B construction
because of crossing over trolley-contact conductors shall meet the tension requirements
for Grade B.

c. Size and sag of conductors

There areno requirements forpaired conductors whensupported onmessenger.
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2. Paired conductors not supported on messenger

a. Above supply lines ®'I'
GradeB: Tensions shall not exceedthose in Rule 26IH1 for supplyconductors of similar
grade.

Grade C: Sizes and tensions

Spans 0 to 30 m (0 to 100 ft)—Norequirements.

Each conductorshallhave a rated breaking strengthof not lessthan 0.75kN (170 lb).

Spans 30 m to 45 m (ICQ ft to 150 ft)— Tensions shall not exceed those required for
Grade B communication conductors. s

Spans Kcceeding 45 m (150 ft)—Tensions shall not exceed those required for Grade C
supply conductors. (See Rule 261H1.)

h. Above trolley-contact conductors

Grade B: Sizes and tensions ^
Spans 0 to 30 m (0 to 100 ft)—No sizerequirements. Tensions shall notexceed those of
Rule261Hl.

Spans exceeding 30 m (100 ft)—^Each conductor shallhave a ratedbreaking strength of
not less than 0.75kN (170 lb).Tensionsshallnot exceedthose of Rule 261H1.

Grade C: Sizes and tensions

Spans0 to 30 m (0 to 100ft)—No requirements.

Spansexceeding 30 m (100 ft)—^No tensionrequirements.

Each conductor shall have a rated breaking strength of not less than 0.75 kN (170 lb).

M. Support and attachment hardware

The strength required for all supportand attachment hardware not covered by Rule261F or 26lli2
shallhenot less thanthe loadtimes the appropriate loadfactor givenin Section 25 andtheloadfac
tor shallnot he less than 1.0.For appropriate strength fectors, see Rule260B.

N. Climbingand working steps and their attachmentsto the structure

The strength required for all climbing devices (includes steps, ladders, platforms and their
attachments) shallhe capable of supporting 2.0 times the maximum intended load. Unless otherwise
quantified by theowner, themaximum intended load shall beassumed to he 136 kg (300 lb), which
includes theweight of the lineman, haiuess, tools, andequipment beingsupported bythe lineman.
NOTE: See IEEE Std 1307^-2004 [B53].
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Table 261-1—Strength factors for structures®, crossarms, braces, support hardware,
guys, foundations, and anchors

nt is recognized that structures will experience some level of deterioration after installation, depending upon
materials, maintenance, and service conditions. The table values specify strengths required at instaliation.
Footnotes specify deterioration allowed, if any. When new or changed facilities add loads to axis ing srue-

tures (a) the strength of the structure when new shall have been great enough to support the additional loads
and (b) the strength of the deteriorated structure shall exceed the strength required at replacement, if either

(a) or (b) cannot be met, the structure must be replaced, augmented, or rehabilitated.]

Grade B Grade C

Sh-Pnpfh factors for use with loads of Rule 250B (combined ice and wind district loading)
Metal and prestressed-concrete structures, crossarms, and braces 1.0 1.0

: jt. ® ®
Wood andreinforced-concrete structures, crossarms, and braces 0.65 0.85

Fiber-reinforced polymer structures, crossarms, and braces ^ 1.0 1.0

Supporthardware 1.0 1.0

Guy Wire
0.9 0;9

Guy anchor and foundation ® 1.0 1.0

Strength factors for use ivith loads ofRules 250C (extreme ivind) and 250D (exti-eme ice with
concuiTentwind loadings)

Metal and prestressed-concrete structures, crossarms, and braces ® 1.0 1.0

j, ® ®
Woodandreinforeed-concrete structures, crossarms, andbraces 0.75 0.75

Fiber-reinforced polymer structures, crossarms, andbraces 1.0 1.0

Support hardware
0.8 0.8

Guywire®® 0.9 0.9

Guy anchor and foundation ® 1.0 1.0

(Pincludes poles.

©Wood aad reinforced structures shall be replaced or rehabilitated when deterioration reduce the structure sttength
to 2/3 of that required when instaUed. When new or changed facihties modify loads on existing stoctures, the r^
quired strength shall be based on the revised loadings. If astructure or component is replaced, it shall meet thestrength requiredby Table 261-1. Ifastructure or component is rebabihtated, the rehabilitated portions ofthe stmc-
tures shall have strength greater than 2/3 ofthat required when installed.

©Wood and reinforced structures shall be replaced or rehabilitated when deterioration reduces &e stocture strength
to 3/4 of that required when installed. When new of changed facilities modify loads on existmg structures, the re
quired strength shall be based on the revised loadings. Ifa structure or component is replaced, it shaU meet the
strength required by Table 261-1. Ifastructure or component is rehabilitated, the rehabibtated portions of the struc
tures shall have strength greater than 3/4 ofthat required when installed.

©Where awood or reinforced concrete structure is built for temporary service, the structure strength may be reduced
to values as low as those permitted by Footnotes 2and 3provided the structure strength does not decrease below the
minimum required during the planned life ofthe structure.

©For guy insulator requirements, see Rule 279.
©Deterioration during service shall not reduce strength capability below the required strength.
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Table 261-2-Dimensions of crossarm cross section of select Southern Pine
and Douglas Fir

Grades of construction

Crossarm length
GradeB Grade C

1.20 m or less mm; 75 X 100 70x95

4 ft or less in: 3x4 2-3/4 X 3-3/4

2.45 m
mm; 82 X 108 75 X 100

8ft in; 3-1/4 X4-1/4 3x4

3.0 m mm;
82x108 75 X 100

10 ft in:
3-1/4x4-1/4 3x4

262. Number 262 notused inthis edition.

263. Grade N construction

The strength ofGrade Nconstruction need not be equal to or greater than Grade C.

used for lines for which neither Grade Bnor Cis required shall ^ ofMtial size or guyed or
braeed to withstand expected loads, including line personnel working on them.

B. Guys

The general requirements for guys are covered in Rules 264 and 279A.
C. Crossarm strength -

Crossar-ms shall ba securely supported by bracing, ifneeessaiy, to withstand expected loads, mclud-
ineline persomtel working onthem. , , . . j

NOTE: Double crossaims are generally used sfagle'errssLms might

are sometimes used.

D. Supply lineconductors

Supply-Iinecopduetoisshallbenotsuiallerthaathesize5listedinTable263-l
RECOMUENDATION; It is reeonmended that TsTfnd'ft) ardUgbt-
longer than 45 m(150 ft) for the heavy-loadmg district, and 53 m(l/o rt; i
loading districts.

E. Service drops

1. Sizeof open-wire sfervice drops
a. Not over 750 V.

Service drops shall be as required by (1) or (2):
(1) Spans not exceeding 45 m(150 ft)

Sizes shall be not smaller than &ose in Table 263-2.
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(2) Spans exceeding45 m (150 ft)

Sizes shall be not smaller than 8 AWG.

b. Exceeding 750 V

Sizes of service drops of more than 750 V shall be not less than required for supply line
conductors ofthe same voltage.

2. Tension of open-wireservice drops

The tension of the service drop conductors shall not exceed the strengdi of the conductor
attachmentor its supportunder the expected loads.

3. Cabled service drops

Service conductors may be grouped together in a cable, provided the following requirements
are met:

a. Size

The size ofeach conductorshall be not less than required for drops of separate conductors
(RuIe263El).

b. Tension of cabled service drops

The tension of the service drop conductors shall not exceed the strengttrof the conductor
attachment or its support under the expected loads.

F. Trolley-contact conductors

In order to provide for wear, trolley-contactconductorsshall be not smaller than size AWG No. 0, if
of copper, or AWG No. 4, if of silicon bronze.

G. Communication conductors

There are no specific requirementsfor GradeN commrmication line conductorsor service drops.

H. Street and area lighting equipment

The lowering rope or chain for luminaires arranged to be lowered for examination or maintenance
shall be pfa material and strengthdesigned to withstand climatic conditionsand to sustainthe lumi-
naire safely.

I. Insulators

The strength requirements for insulators are covered under Rules 277 and 279.

Table 263-1—Sizes for Grade N supply line conductors

Required AWG®
or StlWG®

Soft copper 6

Medium- orhard-diawn copper 8

Steel 9

Stranded aluminum:

EC 2

ACSR 4

ALLOY 4

ACAR 2

©Copperor aluminum
©Steel
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Table 263-2—Sizes of service drops of 750 V or less
(Voltages of trolley-contact conductors are voltage to ground.

AWG used for aluminum and copper wires; Sti WG used for steel wire.)

Copper ivire

situation Soft-drawn
Medium- or

bard-drawn
Steel ivu'B

EC aluminum

wire

Alone 10 12 12 4

Concemedwith communication

conductor

10 12 12 4

Over supply conductors of

0 to 750 V 10 12 12 4

750Vto8.7kV® 8 10 12 4

Exceeding 8.7 kV ® 6 8 9 4

Over trolley-contact conductors

0 to 750 V ac or dc 8 10 12 4

Exceeding 750 V ac or dc 6 8 9 4

©Installation ofservice drops of not more than 750 V above supply lines ofmore than 750 V should be avoided where
practical.

®ACSR or high-strength aluminum alloy conductor size shall he not less than No. 6.

264. Guying and bracing

A. "Where used

When the loads are greater than can be supported by the structure alone, additional strength shall be
provided by the use ofguys, braces, or other suitable construction. Such measures shall also be used
where necessary to limit tiie increase of sags in adjacent spans and provide sufficient strength for
those supports on which the loads are sufficiently unbalanced, for example, at comers, angles, dead
ends, large differences in span lengths, and changes of grade ofconstruction.

B. Strength

Guys shall be designed to withstand the loads in Rule 252 multiplied by the load fectors in
Table 253-1 without exceeding the permitted load. The permitted load shall be equal to the strengtlr
multiplied by the strength factom in Table 261-1. For guy wires conforming to ASTM standards, the
nominal breaking strength value therein defined shall be the rated breaking strength required in this
Code.

NOTE: For protection and marking of guys, see Rule 217C.

C. Point of attachment

The guy or brace should be attached to the structure as near as is practical to die center of the con
ductor load to be sustained. However, on lines exceeding 8.7 kV, the location of the guy or brace
may be adjusted to minimize the reduction ofthe insulation offered by nonmetallic support arms and
supporting structures.
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D. Guy fastenings

Guys having a rated brealdng sti-ength of9.0 liN (2000 lb) or more and that are subject to small
radius bends should be stranded and should be protected by suitable guy thimbles or their
equivalent. Any guy having adesign loading of44.5 kN (10 000 lb) or more wrapped around cedar
orsimilar softwood poles should beprotected bythe useofsuitable guy shims.

Where there is a tendency for the guy to slip off the shim, guy hooks or other- suitable means of
limiting the likelihood of this action should be used. Shims are not necessary in the case of
supplementary guys, such as stoi-m guys.

E. Electrolysis

Where anchors and rods are subject to electrolysis, suitable measures should be taken tominimize
corrosion ftom this source.

F. Anchor rods

1. Anchor rods should beinstalled so as to beinline with the pull ofthe attached guy when under
load.

EXCEPTION: Thisisnotrequired for- anchor rodsinstalled inrockor concrete.

2. The anchor and rod assembly shall have an ultimate strength not less than that required ofthe
guy(s) by Rule 264B.
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Exhibit GLB-3

Glossary of True Size Pole Image Terms (Included in Table Format on top of some
images):

Term Explanation

ImagePilename Filename assigned by IKE to pole photograph

GpsFix Global Positioning System signal reception value

Pdop Position dilution of precision (confidence level of positional
measurements—closer to zero is optimal, range of 1-6 is normal)

Distance Distance from IKE instrument to pole

TrueBearing Bearing from IKE instrument to pole

TargetLatitude Latitude of pole location

TargetLongitude Longitude of pole location

TargetAItltude Mean Sea Level elevation of the aiming point on the pole where the
IKE instrument records the bearing and distance to the pole and
generates the positional data of the pole. This aiming point
elevation is dependent upon the operator's discretion based on
field conditions, such as intermediate objects that may obscure a
good laser ranging to the pole. The operator typically aims the IKE
instrument at eye level or higher on the pole to avoid picking up
intermediate objects instead of target.
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Date 2017-08-22
Year 2017

Month 08
Day 22

Time 11:26:46
Hour 11
Minute 26

ImageRIename True Size Pole G100877 20170822 112646 DcIestack.loq
GdsF'lx 3Dnx+

Pdop 2.0

Distance 66*11"
TrueBeanna 241.8®

TargetLatitude 35.828221686®
TaraetLonaltude •81.433660473®
TargetAltitude 1152'4"

.n Charter

Base Offset: 4"0

Ground: 0*0' r—

polel 07 09 080.40 inch.
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Data 2017-08-24

Year 2017

Month 08

Day 24

Time 08:15:27

Hour 08

Minute 15

ImageRlename True Size Pole G100849 20170824 081527 polestaclCTOa
GosFIx SBASi-
Pdop 3.0

Distance 64'0"

TrueBearing 92.3"

TargelLatitude 36.131771116"

TargetLongltude .81.678349335'

3582*1"

Charter

[Text pofe 0510189. charterattached too dose to trartsfcrmer.
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Date

Year

Month

Day
Time

Hour

Minute

ImaqeFilename
GpsRx
Pdop
Distance

TrueBear&ig
TargetLatitude
TaroetLonqitude
TargetAItitude

2017-08.24

2017

08

24

11:48:08

11
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TrueSgePole 0100877 20170824 114808 PolBstack.jpg

3Drix+

1,9

62^"

344.1°

35.846789367"

-81,408250104"

1281'9-
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Date 2017-08-ZZ

Year 2017

Month 08

Dav 22

Time 15:59:04

Hour 15

Minute 59

ImaaeFllename True Size Pole 0100877 20170822 155904 DOlestack.lDq

GosFix 3D Fix+

PdOD 1.9

Distance 73'0-

TnieBearinq 51.4"

TaraetLatitude 35.849953282"

TaroetLonaitude ^1.433654256'

TargetAItltude

Charter

^ w-'-t

tcMtituktU

Text polel 11 01 069.40 Inch, guy anchor out of ground.
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True Size Pole:_G1Q084a!:20t70822l104321,polestack'jp97
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Date

Year

Month

Day
Time

Hour

Minute

ImageFilename
GpsFix
Pdop
Distance

TrueBearing
TarqetLatitude
TargetLongitude
TaraetAIbtude

Text

2017-08-23

2017

08

23

11:10:30

11

10
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True Size Pole_G10Q877_20170823_111030_polestack.tpg

3DRX+
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Date 2017-08-25

Year 2017
Month 08

Dav 25
Time 08:46:45

Hour 08

Minute 46
ImageRlename True Size Pole G1Q0877 20170825 034645 poIestack.lDa
GpsFix 3D Fix+

PdOD 2.5

Distance 72*3"
TrueBearfno 268.3«

TargetLatitude 35.839530618'

Taraettxnaitude -81.419340721'
TaraetAltibide 1258*11-

Text

- r m •. ^-C- ; QJ-jgrter ^

pole 1109 tig. 40 violation.
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Date 2017*O8*23

Year 2017

Month 08

Dav 23

Time 09:21:24

Hour 09

Minute 21

ImaqeFilename True Size Pole G100849 20170823 092124.100
GdsFIx SBAS-*-

PdOD 1.9

Distance 57*3"

TrueBearlnq 301.8'

TaraetLatitude 36.121264913'

TaroetLonaltude -81.668955290'

TarqetAltitude 3733*7"

Text Pole 05 07166. Charter attached to old pole. Guy anchors are too close
together.
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Blue Ridge EMC

Pole Inventory Summary
10/11/2017

North Carolina Utilities Commission Docket No. EC-23, Sub 50
Witness: Gregory L. Booth. PE

Exhibit GLB-5

Page 1 of 11

FEe Photo ID Photo Numbers GrcuitNumber Pole Number 40" Separation 8-5' Encumbrattce Guy&Andice

Day 1,2,3 112 Pole 05-11-178 X X

Day S,6 m Pole 06-11-378 X X

Day 7.8 112 Pole 06-11-182 X

Day 112 Pole 06-11-183 X

Day 10.11,12 112 Pole 05-11-184 X

Day 13 112 PD)e06-ll-185 X

Day 14, IS, 16 112 Pole06-12-029 X

Day 17,18,19 112 Pole 06-12-083 X

Day 20,21,22,23,24 lU Pole 06-11-188 X

Day 25,26 112 Pole 06-12-022

Day 112 Pole 06-12-023

Day 27,28,29 lU Pole 06-12-252

Day 3041,32 112 Pole 06-12-020

Day 33,34 112 Pole 06-12-024 X

Day 35,36 112 Pole 06-12-025 X

Day 37,38,39 112 Pole 06-12-190

Day 40,4M2 112 Pole 06-12-026 X

Day 112 Pole 06-12-027 X

Day 43,44,45 112 Pole 06-12-189 X

Day 46,47,48 112 Pole 06-12-206

Day 4940,51 112 Pole 06-12432 X

Day 5243 m Pole 05-I2-O31

Day 544546 112 Pole 06-12-204 X

Day 57,80 112 Pole 06-12-030

Day 5849,60,61 112 Pole 06-12-033 X

Day 62.63 112 Pole 06-12-053 X

Day 81,82 112 Pole 05-12-052 X X

Day 64.65,66 112 Pole 06-12-034 X X

Day 1 67,68,69 112 Pole 06-12-035 X

Day 70,71,72,73 112 Pole 06-12-044 X

Day 112 Pole 06-12-045 X

Day 74,75,76 112 Pole 06-12-253 X

Day 77,78,79 112 Pole 06-12-046 X X

Day 2 1,2,3 112 Pole 06-12-068 X X

Day 4,5,6 112 Pole06-12-102 X

Day 2 744 112 Pole 06-12-069 X X

Day 2 10,11,12 112 Pole 06-12-092 X X

Day 2 13,14,15 112 Pole 06-12-086 X X

Day 2 16,17.18 112 Pole 06-12-060 X X

Day 2 19,20 112 Pale06-12-061 X

Day 2 21,22,23 112 Pole 06-12-037 X X

Day 2 24,25,26 112 Pole 06-12-244 X X

Day 2 2748,29,30 112 Pole 06-12-093 X X

Day 3 314243 112 Pole 06-12-246 X X

Day 2 34,35,36 112 Pole 06-12-181 X X

Day 2 3748,39 112 Pole 06-12-182 X

Day 2 40,41 112 Pole 06-12-184 X

Day 2 42,4344 112 Pole 06-12-237

Day 2 45,4647 112 Pole 06-12-236 X

Day 2 48494041 112 Pole 07-09-181 X

Day 2 5243,54 112 Pole 06-12-063 X

Day 2 554647 112 Pole 06-12-146

Day 2 5849,60 112 Pole 06-12-147

Day 2 61,62,108,109 112 Pole 06-12-174 X

Day 2 63,64,65,66 112 Pole 06-12-202

Day 2 67,63 112 Pole 06-12-175

Day 2 69,70,71 112 Pole 06-12-176 X

Day 2 72,73,74,75,76 112 Pole 05-12-177 X

Day 2 77,78,79 112 Pole 06-12-203 X

Day 2 8041.82.83 112 Pole 06-12-104 X X

Day 2 8445,86 112 Pole 10-04-104 X

Day 2 87,88,89 112 Pole 10-04-101 X X

Day 2 90,91,92 112 Pole 10-04-134 X X

Day 2 93,94.95 112 Pole 10-04-173 X X

Day 8 14.3,4,5 112 Pole 1044-114 X X

Day 2 99,100,101,102 112 Pole 1044490 X X

Day 2 103,104 112 Pole 1044-167 X X

Day 2 105,106,107 112 Pole 1044-168 X

Day 2 108,109,110 112 Pole 10-04492 X

Day 2 111,112,113 112 Pole 1044494 X X

Day 2 114,115 lU Pole 1141-133 X X

Day 8 6,74,9 112 Pole 10-04-095 X X X

Day 2 118,119,120 112 Pole 1141-100 X X
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FHe Photo IP Photo Numbars Qroilt Number Pole Number 40° Separation 8.5" Encumbrance 6uy8iAn

Day 4 32J3,34 112 Pole 11-06-045 X

Day 4 35.35,37 lU Pole 11-06-100 X X

Day 4 38.39,40 112 PoIell-0&-101 X

Day 4 41.42,43 112 Polell-0&070 X

Day 4 44.45,46,47 112 Pole 11-06-071

Day 4 48,49.50 112 Pole 11-06-104 X

Day 4 SI4243 112 Pole 11-06-105 X

Day 4 54J546 lU Pole 11-06<I73 X X

Day 4 5748,59.60 112 Pole 11-02-027 X

Day 4 51.62 112 Pole 11-02-007 X X

Day 4 63.64.65 112 Pole 11-02-153 X

Day 4 66.67,68,69 112 Pole 11-02-174 X

Day 4 70,71,72,73 112 Pole 11-01-081 X X

Day 4 74,75.76,77 112 Pole 11-02-008 X

Day 4 78.79.80,81 112 Pole 11-02-069 X

Day 4 84,86,86 112 Pole 11-02-009 X X

Day 4 8243 112 Pole 11-02-010 X X

Day 4 281.282,283 112 Pole 11-02-084 X X

Day 4 8748,89 112 Pole 11-02-017 X X

Day 4 90,91,92,93 112 Pole 11-02-138 X X

Day 4 94,95 112 Pole 11-01-080 X

Day 4 96,97,98 112 Pole 11-01-108 X X

Day 4 99.1W.101.102 112 Pole 11-01-030 X X

Day 4 103,104.105,106.107 112 Pole 11-02-137 X X X

Day 4 108.109,110 lU Pole 11-02-135 X X

Day 4 111,112,113 112 Pole 11-02-016 X

Day 4 114,115,116,117 lU Pole 11-02-102 X

Day 4 127,128 112 Pole 11-02-020 X

Day 4 118.119,120 112 Pole 11-02-103 X X

Day 4 121.122 112 Pole 11-02-104

Day 4 123,124,125,126 112 Pole 11-02-119 X X

Day 4 129,130 112 Pole 11-02-021 X

Day 4 131,132,133 112 Pole 11-02-022 X

Day 4 134,135,136 112 Pole 11-02-023 X

Day 4 137,138,139 112 Pole 11-02-089 X

Day 4 144,145,146,147 112 Pole 11-02-024 X X

Day 4 148,149,150,151 112 Pole 11-02-148 X

Day 4 152.153,154,155 112 Pole 11-02-029 X X

Day 4 1S64S7,158,U9 112 Pole 11-02-030 X X

Day 4 112 Pole 11-02-031 X X

Day 4 160461462,163 112 Pole 11-02-032 X

Day 4 164,165 112 Pole 11-02-091 X X

Day 4 166,157 112 Pole 11-02-092 X X

Day 4 168,169 112 Pole 11-02-074 X X

Day 4 170,171,172 112 Pole 11-02-033 X X

Day 4 173,174,175 112 Pole 11-02-038 X X

Day 4 176,177,178 112 Pole 11-02-140 X X

Day 4 179,180,181,182 112 Pole 11-02-141 X

Day 6 50,51,52,53 112 Pole 11-01-129 X X

Day 4 186,187,188 112 Pole 11-01-041

Day 4 189,190 112 Pole 11-01-105 X

Day 4 191,192,193,194 112 Pole 11-01-040

Day 4 195,195,197 112 Pole 11-01-126 X X

Day 4 198.199,200 112 Pole 11-01-138

Day 4 201,202 112 Pole 11-01-062 X X

Day 4 203404,205,206 112 Polell-Ol-<I35

Day 4 207,208 112 Pole 11-01-037 X

Day 4 209,210,211 112 Pole 11-01-127 X

Day 4 212,213,214,215 112 Pole 07-09-106 X X

Day 4 216,217,218 112 Pole 11-01-128 X X

Day 4 219,220421422 112 Pole 07-09-136 X X

Day 4 223424,225 112 Pole 07-09-137 X X

Day 4 226427,228 112 Pole 07-09-095 X X

Day 4 229,230431,232,233 112 Pole 07-09-025 X X X

Day 4 234,235,236,237 112 Pole 11-02-037

Day 4 lU Pole 11-02-107 X X

Day 4 238,239 112 Pole 11-02-129 X X

Day 4 240,241 112 Pole 11-02-039 X X

Day 4 242,243 112 Pole 11-02-130 X

Day 4 244,245,245 112 Pole 11-02-131 X X

Day 4 247,248,249 lU Pole 11<02-132 X X

Day 4 250451452 112 Pole 11-02-133 X

Day 4 253454,255,256 112 Pole 11-02-171 X

Day 4 257,258,259,260 112 Pole 11-02-172 X

Day 4 261,262,263,264,265 112 Pole 11-01-027 X

Day 4 266,267,268,269,270 112 Pole 11-01-028 X

Day 4 271,272,273 112 Pole 11-02-178 X

Day 4 274475476,277 112 Pole 11-02-042

Day 4 278,279480 112 Pole 11-02-070 X

Day S 1,2,3 112 Pole 07-09-189 X

Day S 4,5,5 112 Pole 07-09-188 X

Day 5 7,8,9,10 lU Pole 07-09-142 X

Day S 11,12.13,14,15 112 Pole 07-09-118 X

Day S 16,17,18,19 112 Pole 07-09-139 X
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Day 20,21,22,23 112 Pole 074)9-152 X X

Day 24JS,26,27 112 Pele 07.09-Ul X X

Day 28,29,30,31 112 Pole 07^)9-125

Day 3233,34,35 112 Pole 07.09-122 X X

Day 5 3637,38 112 Pole 07-09-028 X X

Day 5 39,40,41 112 Pole 07^)9-145 X

Day 5 42,43 lU Pole 07-09060 X X

Day 5 44,45,46 112 Pole 07-09029

Day S 47,48,4930 112 Pole 07-09-031 X

Day s 5132 lU Pole 07-094332 X

Day 5 53,54,55,56 112 Pole 07-09033 X

Day 5 573639,60 112 Pole 07-09133 X

Day 5 61,62,63 ' m Pole 07-09087 X

Day 5 64,65,66 112 Pole 07-09034 X X

Day 5 67,68,69,70,71 112 Pole 07-09-035 X

Day S 72,73,74 112 Pole 11-02-047 X

Day 5 75,76,77,78 lU Pole 11-02-122 X

Day 5 7930 lU Pole 114)2-121 X X

Day 5 81.82,83 112 Pole 11-02-071 X

Day 5 84,85,86 112 Pole 11-02-127 X

Day 5 87,88,89 112 Pole 11-02-072 X X

Day 5 90,91,92,93 112 Pole 11-02-128 X

Day S 9435,96 112 Pole 11-02-075 X X

Day S 97,98 112 Pole 11-02-076 X X

Day s 99,100 112 Pole 11-02-077 X

Day 5 101,102,103,104 112 Pole 11-02-173 X

Day 5 105,106,107 112 Pole 11-02-045 X

Day S 108,109 112 Pole 11-02-162 X

Day S 110,111 lU Pole 11-02-044

Clay S 112,113,114 112 Pole 11-02-043 X

Day S 115,116,117,118 123 Pole 22-09115

Day 5 119,120,121 123 Pole 22-07-030

Day S 122,123,124 123 Pole 22-03-055 X X

Day S 125,126,127 123 Pole 22-03-066 X

Day S 128,129,130,131 123 Pole 22-03-054 X

tiay S 132,133,134,135.136 123 Pole 22-09001 X X

Day 5 141,142,143,144 123 Pole 22-09138 X

Day s 145,146,147 123 Pole 22-09002 X X

Day 5 148,149,150 123 Pole 22-07-031 X X

Day S 151.152,153,154,155 123 Pole 22-07-032

Day 5 156357,158,159 123 Pole 22-07-033 X X

Day S 160,161,162,163 123 Pole 22-07-034

Day S 164,165,166,167 123 Pole 22-07-035

Day 5 168,169 123 Pole 22-07-036

Day S 170.171,172,173 123 Pole 22-07-038 X

Day 5 174,175,176 123 Pole 22-07-012 X

Day 5 177,178,179 123 Pole 22-07-017 X

Day S 180,181,182,183 123 Pole 22-07-013 X

Day s 184,185,186 123 Pole 22-06-091

Day 5 187,188 123 Pole 22-09012

Day 6 1,23,4 123 Pole 22-09017

Day 6 5,6,7 123 Pole 22-09018 X

Day 6 8,9,10,11 123 Pole 22-06-023

Day 6 12,13,14,15,16 123 Pole 22-06-126 X X

Day 6 17,18.19 123 Pole 22-09127 X X

Day 6 20313233 123 Pole 22-09019 X

Day 6 24,25,26,27 123 Pole 22-09020 X

Day 6 28,2930 123 Pole 22-09128 X

Day 6 31,32 123 Pole 22-06-110

Day 6 33,34 123 Pole 22-06-033 X

Day 6 353637 123 Pole 22-09129 X X

Day 6 383930 123 Pole 22-09065 X

Day 6 41.4233 123 Pole 22-09090 X

Day 6 44,4536 123 Pole 22-06-035 X

Day 6 47,48,49,50 123 Pole 224)9122

Day 6 513233 123 Pole 22-10-069 X X

Day g 5435,56 123 Pole 22-19070 X X

Day 6 573839,60 123 Pole 22-19023 X

Day 6 61,62,63 123 Pole 22-19045 X

Day 6 64,65 123 Pole 22-06-031 X

Day 6 66,67 123 Pole 224)9032 X

Day 6 6839,70 123 Pole 22-19053 X

Day 6 71,72 123 Pole 22-19055 X

Day S 73,74,75 123 Pole 22-10-054

Day 6 76,77,78 123 Pole 22-19056

Day 6 79,80,81,82 123 Pole 22-19049 X

Day 6 83,84,85 123 Pole 22-19050 X

Day 6 8637,88 123 Pole22-10-051 X X

Day 6 893031.125,126 123 Pole 22-19001 X X

Day 6 92,93 123 Pole 22-09130 X X

Day 6 9435,96 123 Pole 22-06-131 X X

Day 6 973839,100 123 Pole 22419025 X

Day 6 101,102 123 Pole 22-09024 X

Day E 103,104,105,106 123 Pole 22-09106 X
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North Carolina UliliUes Commission Docket No. EC-23, Sub 50
Witness: Gregory L. Booth, PE

Exhibit GLB-5
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File Photo 10 Photo Numbers Crcuit Number Pole Number 40' Separation 8J' Encumbrance Guy & Anchor

Day 1479.146D, 14S1,14S2 201 Pole 05.044)46 X X

Day 3 U14, U15.1S16 201 Pole 0547.114 X

Day S 1636.1637,1638 201 Pote05-10-199 X

Day 1499,1300 201 PoteC547.108 X

Day 4 1319,1520,1521 201 Pole 0546-029

Day 4 156B, 1569,1570,1571,1572,1573,1574 201 Pole 05-07.126 X

Day 3 1475,1476,1477,1478 201 Pole0544443 X X

Day 5 1627,1628,1629,1630 201 Pole05-1D.196 X

Day 3 1398,1399,1400 201 Pole 0547-300 X

Day 4 1517,1518 201 Pole 05-10-189 X X

Day 3 U57,1358,1359,1360 201 Pole0S47.172 X

Day 1493,1494,1495,1496,1497,1498 201 Pole 0547-119 X

Day 3 1324,1325,1326,1327,1328 201 Pole 0547-168 X X

Day 4 1550,1551,1552,1553 201 Pole 05-07-278 X

Day 1202,1203,1204 201 Pole05-ll-3S8 X X

Day 4 1604,1605,1606,1607 201 Pole 0546-203 X

Day 1483,1484,1485,1486,1487 201 Pole 05-04-048 X X X

Day 1205,1206,1207,1208,1209 201 Pole 05-11-227 X X

Day 1289,1290,1291 201 Pole0S-10-35S X X

Day 1194,1195.1196,1197 201 Pole 05-11-224 X

Day 2 1286,1287,1288 201 Pole 05-11-394 X X

Day 2 1229,1230,1231 201 Pole 0547-222

Day 3 1457,1458,1439,1460 201 Pole OS-04-042 X X

Day 1582,1583,1584, U85 201 Pole 05-06-117 X

Day 3 1469,1470,1471 201 Pole 05-04451 X X X

Day 3 1488,1489 201 Pole 0547-121 X

Day 3 1464,1465,1466,1467,1468 201 Pole 0544450 X X X

Day 3 1329,1330,1331,1332 201 Pole 0547-169 X

Day 2 1274, U7S, 1276,1277,1279 201 Pole 0547-291 X X X

Day 2 1292,1293,1294,1295 201 Pole 05-10-356 X

Day 3 1380,1381,1382,1383 201 Pole 05-07-208

Day 2 1243,1244,1245,1246,1247,1248 201 Pole 0547-327 X

Day S 1676,1577,1678,1679,1680 201 Pole 0546424

Day 2 1239,1240,1241,1242 201 Pole 0547-326

Day 4 1578,1579,1580,1581 201 Pole 0546-128 X

Day 3 1472,1473,1474 201 Pole 05-04452 X

Day 4 U54,1555,1556 201 Pole 0547-277

Day 2 1280,1281,1382.1283,1284 201 Pole 05-11-228 X

Day 3 1306,1307,1308,1309,1310,1311 201 Pole 0547-261

Day 2 1261,1262,1263,1264 201 Pole 0547-285 X

Day 3 1376,1377,1378,1379 201 Pole 05-07-207

Day S 1673,1674,1675 201 Pole 0546422

Day 5 1655,1656,1657,1658,1659,1660 201 Pole 0546427 X

Day 3 1312,13U, 1314,1315,1316,1317,1318 201 Pole 0547-166 X X

Day 4 1608,1609,1610 201 Pole 0546475 X

Day 3 1342,1343,1344,1345 201 PoleOS47-174 X

Day 3 1346,1347,1348,1349,1350,1351 201 Pole 0547-175 X

Day 4 1611,1612,1613 201 Pole0546477 X

Day 3 1416.1417,1418,1419 201 Pole 0543417 X

Day 3 1441,1442,1443,1444 201 Pole 0543420

Day S 1661,1662,1663 201 Pole 0547-294 X X

Day 3 1429,1430,1431,1432,1433,1434 201 Pole0547-131 X

Day 5 1651,1652,1653,1654 201 Pole 0546408

Day 2 1210,1211,1212,1213,1214, U15 201 Pole 05-11-366 X X

Day 2 1222,1223,1224,1225 201 Pole 0547-259 X

Day 3 U61.1362,1363 201 Pole 0547-198 X

Day 4 1526.1527,1528 201 Pole 0546455 X

Day 4 1522,1523,1524,1525 201 Pole 05-06049 X

Day 4 1532,1533,1534 201 Pole 0546-059

Day 4 1599,1600,1601,1602,1603 201 Pole 0546-096 X X

Day 4 1594,1595,1596,1597,1598 201 Pole 054S4S9 X

Day 3 U72,1373,1374,1375 201 Pole 0547-204 X

Day 4 1546,1547,1548,1549 201 Pole 0546-279

Day 2 1198,1199,1200,1201 201 Pole 05-11-225 X X

Day 3 1333,1334,1335,1336,1337 201 Pole 0547-170 X

Day S 1647,1648,1649,1650 201 Pole05-10-176 X

Day 3 1319,1320,1321,1322,1323 201 Pole 0547-165 X

Day 4 1S91, 1592, 1593 201 Pole 05-06061
Day 4 1622,1623,1624,1625,1626 201 Pole 0546230 X

Day 2 1256,1257,1258,1259,1260 201 Pole 0547-284 X X

Day 3 1404,1405,1406,1407,1408 201 Pole 0547-358 X X

Day 3 1409,1410,1411 201 Pole 0547-359 X X

Day 3 1501,1502,1503 201 Pole 0547-104

Day 4 1529,1530,1531 201 Pole 0546456 X

Day 4 1541,1542,1543,1544,1545 201 Pole 0546-124

Day 3 1420,1421,1422,1423,1424 201 Pole 0547-129 X X

Day 4 1586.1587,1S8S, 1589,1590 201 Pole 0546122 X X

Day 3 1453,1454,1455,1456 201 Pole 0543-003 X X X

Day 3 1461,1462,1463 201 Pole 0544-O49 X X X

Day 4 1565,1566,1567 201 Pole 0547-263 X X

Day 4 1557,1558,1559 201 Pole 05-07-276 X X

Day 3 1338,1339,1340,1341 201 Pole 0547-173 X

Day 3 1296,1297,1298,1299 201 Pole 0547-210 X X

Day 4 1560,1561,1562 201 Pole 0547-274 X X

Day 5 1664,1665,1666,1667,1668 201 Pole 0546420 X X X
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Day 4 1S3S, 1536.1S37.1538 201 Pole 05-06-060 X

Day 3 1511.1512,1513 201 Pole 0S4)7-lU X

Day 3 1507, ISOS, 1509,1510 201 Pole 05-07-111 X X

Day 2 1188,1189,1190,1191,1192,1193 201 Pole 05-11-221 X X

Day 3 1303,1304,1305 201 Pole 05-07-179 X

Day 3 1352,1353,1354,1355,1356 201 Pole 05-07-171 X

Day 3 1445,1446,1447,1448,1449,1450,1451,1452 201 Pole 05-03-004 X X X

Day 4 1575,1576,1577 201 Pole 05-06-131 X X

Day 5 1643,1644,1645,1646 201 Pole 05-10-179 X

Day 1 0855,0856,0857,0858 293 Pole 16-04-014 X

Day 1 0801,0802,0803 293 Pole 17-05-259 X

Day 2 1080,1081,1082,1083,1084 293 Pole 09-12-122 X X

Day 1 0772,0773,0774 293 Pole 17-01-257 X

Day 2 1085,1087,1088,1089 293 Pole 09-12-174 X X

Day 2 1176,1177,1178,1179 293 Pole 10-09-125 X X X

Day 2 1050,1051,1052 293 Pole 16-04-038 X X

Day 1 0816,0817,0818 293 Pole 16-04-090 X X

Day 2 0981,0982,0983,0984,0985,0936,0988,0989 293 Pole 16-04-066 X X X

Day 1 0903,0904 293 Pole 164)8080 X

Day 2 1022,1023,1024,1025 293 Pole 16-04-075 X X X

Day 2 1066,1067,1068 293 Pole 16-04-097

Day 1 0868,0869,0870,0871 293 Pole 16-04-055 X

Day 1 0917,0918,0919,0920 293 Pole 1608-039 X

Day 1 0754,0755,0756,0757 293 Pole 1701066 X

Day 2 0973,0974,0975,0976,0977,0978,0979,0980 293 Pole 16-04056 X X

Day 2 0966,0967,0968,0969 293 Pole 1604-071 X

Day 2 1090,1091,1092,1093 293 Pole 1701067 X X

Day 1 0812,0813,0814,0315 293 Pole 17-01-163

Day 1 921 293 Pole 160SO3S X X

Day 2 1038,1039,1040,1041 293 Pole 09-12-171 X X

Day 1 0797,0798,0799,0800 293 Pole 160S063 X

Day 2 1U2,1153,1154, 1155 293 Pole 10-09-162 X

Day 2 1158,1159 293 Pole 1009-159

Day 2 1109,1110 293 Pole 1009-101 X

Day 1 0819,0820,0821 293 Pole I6O4-091 X

Day 2 1119,1120,1121,1122 293 Pole 10-09-104 X

Day 1 0808,0809,0810,0811 293 Pole 17OS-260

Day 2 0957,0958,0959,0960,0961,0962 293 Pole 16-04-050 X

Day 2 1160,1161,1162,1163 293 Pole 10-09-160 X

Day 2 1097,1098,1099,1100 293 Pole 170I-291 X

Day 2 1123,1124,1125,1126 293 Pole 1(K)9-105 X X

Day 2 1056,1057,1058 293 Pole 16-04-105 X X

Day 1 0770,0771 293 Pole 170100S

Day 2 1062,1063 293 Pole 09-12-125

Day 2 1008,1009,1010,1011 293 Pale09-12-12S X

Day 1 0863,0864,0865,0866,0367 293 Pole 1604032

Day 2 1076,1077,1078,1079 293 Pole 09-12-123

Day 2 1012,1013,1014,1015,1016,1017 293 Pole 09-12-127 X X

Day 1 0891,0892 293 Pole 1608030

Day 1 0789,0790,0791 293 Pole I7O5O03

Day 2 1094,1095,1096 293 Pole 17-01-130 X

Day 2 1101,1102,1103,1104,1105 293 Pole 1009085 X

Day 2 0990,0992,0992 293 Pole 1604-067

Day 1 0746,0747,0748,0749,0750 293 Pole 1701-172 X

Day 1 0352,0853,0854 293 Pole 1604054

Day 1 0933,0934,0935, 0936,0937 293 Pole 1608032 X X

Day 1 0792,0793,0794,0795 293 Pole 17-QSO02 X

Day 1 0758,0759,0760 293 P0lel7OlO65 X X

Day 2 1064,1065 293 Pole 16-04-096

Day 2 1106,1107,1108 293 Pole 1009086 X

Day 1 0929,0930,0931,0932 293 Pole 1608033 X

Day 2 0993,0994,0995,0996 293 Pole 16-04-O6S X

Day 2 1117,1118 293 Pole 1009-103

Day 1 0886,0887 293 Pole 1604-142

Day 2 1043,1044,1045 293 Pole 09-12-172 X

Day 2 1018,1019,1020,1021 293 Pole 09-12-126 X X

Day 2 1111, U12,1113,1114,1115,1116 293 Pole 1009-102 X X X

Day 1 0751,0752,0753 293 Pole 1701007 X X X

Day 1 0785,0786,0787,0788 293 Pole 1705-004 X

Day 2 1130.1131,1132 293 Pole 10O9-21I

Day 1 0764,0765,0766,0767 293 Pole 1701-093 X X

Day 1 0822.0823,0824,0825 293 Pole 180806S X X

Day 1 0888.0889,0890 293 Pole 16-08029 X

Day 1 0922,0923,0924,0925 293 Pole 160303S X

Day 2 1127,1128,1129 293 Pole 1009-106 X

Day 2 1173,1174,1175 293 Pole 10O9-124 X

Day 1 0804,0805,0806,0807 293 Pole 1705-001

Day 2 1183,1184,1185,1186,1187 293 Pole 1(H}9-127 X X X

Day 2 1168,1169,1170,1171 293 Pole 10O9-123 X X

Day 2 0997,0998,0999,1000, lOOl, 1002 293 Pole 09-12-130 X X

Day 2 1059,1060,1061 293 Pole 09-12-124 X

Day 2 1180,1181,1182 293 Pole 1009-126 X X

Day 1 0901,0902 293 Pole 1608031

Day 1 0761,0762 293 Pole 1701092 X

Day 2 1032,1034.1035,1036,1037 293 Pole 09-12-175 X

Day 1 0878,0879,0880,0881 293 Pole 16-04OS9 X

Day 1 0915,0916 293 Pole 1608-040 X

Day 2 1053,1054, toss 293 Pole 1604-040

Day 2 1069,1070 293 Pole 16-04-100

Day 1 0829,2830,0831 293 P0lel6O8O67 X

Day 2 0953,0954,0955,0956 293 Pole 1604028 X X

Day 2 0970,0971,0972 293 Pole 16-04-033 X

Day 2 1046,1047,1043,1049 293 Pole 16-04-049
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Day 1142.1143,1144,1145,1146 293 Pole 1049-210 X

Day 0844,0845,0846 293 Pole 1644-017

Day 1156,1157 293 Pole 10-09-158 X X

Day 0836,0837,0838,0839 293 Pole 1644493 X

Day 0832,0833,0834,0835 293 Pole 1648468 X

Day 2 1148,1149,1150,1151 293 Pole 1049-121 X

Day 0826,0827 0828 293 Pole 1648466

Day 1 0893,0894,0895,0896,0897,0898,0899,09X 293 Pole 1648475 X X

Day 0950,0951,0952 293 Pole 16-04482 X X

Day 0847,0848,0849 293 Pole 1644416 X

Day 1135,1136 293 Pole 1741-168 X

Day 0882,0883,0884,0885 293 Pole 1644476

Day 0850,0851 293 Pole 1644413

Day 0963,0964,0965 293 Pole 1644434

Day 1137,1138,1139,1140,1141 293 Pole 1049-120

Day : 1026,1027,1028 293 Pole 1644-131 X

Day 1X3,1004,1005,1006,1007 293 Pole 09-12-129A X

Day 2 1164,1165,1166,1167 293 Pole 1049-161 X

Day 0938,0939,0940,0941,0942 293 Pole 1648-110 X X X

Day 0859,0860,0861,0862 293 Pole 1644415 X X

Day 0947,0948,0949 293 Pole 1644421

Day 2 1029,1030,1031 293 Pole 1644-048 X

Day 2 1133,1134 293 Pole 1049-254 X

Day 0926,0927,0928 293 Pole 1648434

Day 2 1071,1072,1073,1074,1075 293 Pole 09-12-121 X

Day 0777,0778,0779,0780,0781,0782,0783 293 Pole 16-04-041 X

Day 0775,0776 293 Pole 16-04-143

Day 0875,0876,0877 293 Pole 16-04409

Day 0872,0873,0874 293 Pole 1644411 X

Day 0768,0769 293 Pole 1741475 X X

Day 0943,0944,0945,0946 293 Pole 1604419 X X X

Day 0905,0906,0907,0908 293 Pole 1648481 X

Day 1 0909,0910.0911,0912,0913 293 Pole 1648-041

Day 1685,1686,1637,1688 303 Pole 0744410

Day 2 1838,1839,1840 303 Pole 07-04-065 X

Day 2 1897,1898,1899 303 Pole 0742-081

Day 2 1914,1915,1916 303 Pole 0742-101 X

Day 1927,1928,1929 303 Pole 0742-060 X

Day 2 1833,1834,1835 303 Pole 0743-121 X X

Day 1754,1755,1756 303 Pole 0748413 X X

Day 2 1812,1813,1814,1815 303 Pole 0743-113 X

Day 2 1865,1866,1867,1868 303 Pole 0743-069 X

Day 3 1942,1943,1944,1945 303 Pole 0742429 X X

Day 3 1973,1974,1975 303 Pole 03-10417 X

Day 1807,1808,1809,1810,1811 303 Pole 0743-110 X X

Day 2 1771,1772,1773 303 Pole 07-04-067 X

Day 3 1982,1983,1984 303 Pole 03-10419 X

Day 2 1905,1906,1907 303 Pole 0742-108

Day 1 1707,1708 303 Pole 07-04493 X

Day 3 1794,1795,1796 303 Pole 0743-103 X

Day 3 2010,2011,2012,2013 303 Pole 0742401 X X

Day 2 1829,1830,1831,1832 303 Pole 0743-119

Day 2 1878,1879,1880,1881 303 Pole 0743489 X

Day 2 1882,1883,1884 303 Pole 0742-086 X

Day 2 1820,1821,1822,1823,1824 303 Pole 0743-125 X

Day 3 1976,1977,1978,1979,1980,1981 303 Pole 03-10018 X X

Day 1 1699,17X, 1701,1702 303 Pole 07-04496 X

Day 2 1917,1918,1919 303 Pole 0742-102 X

Day 1 1681,1682,1683,1684 303 Pole 07-04-133

Day 2 1841,1842,1843,1844 303 Pole 0743-134

1816,1817,1818,1819 Pole 07-03-0S0

Day 2 1908,1909 303 Pole 0742-073 X

Day 1 1696,1697,1698 303 Pole 07-04497 X X

Day 2007,2008. 20O9 303 Pole 0742479 X

Day 2 1902,1903,1904 303 Pole 0742-107 X X

Day 2 U03,1804,1805,1806 303 Pole 0743-145 X X

Day 2 1849,1850,1851,1852.1853 303 Pole 0743-136 X X X

Day 1 1731,1732,1733 303 Pole 07-04-006

Day 1 1718,1719,1720 303 Pole 07-04-254 X

Day 2 1825,1826,1827,1828 303 Pole 0743-144 X X

Day 2 1860,1861,1862,1863,1864 303 Pole 0743-068 X X

Day 2 1836,1837 303 Pole 0743-124 X

Day 2 1930,1931,1932 303 Pole 0742461 X X

Day 3 2014,2015,2016 303 Pole 0742-002 X

Day 3 1964,1965,1966 303 Pole 03-10490 X X

Day 2 1874,1875,1876,1877 303 Pole 0742-126 X

Day 2 1890,1891,1892,1893,1894 303 Pole 0742484 X X X

Day 2 1857,1858,1859 303 Pole 0743411 X X X

Day 3 1967,1968,1969 303 Pole 0310083 X

Day 1 1739,1740,1741,1742 303 Pole 07-04-258 X X

Day 2 1774,1775,1776 303 Pole 07-04468 X X
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Day 1757,1758,1759 303 Pole 07-08-016 X

•ay 1715,1716,1717 303 Pole 07-04-005 X

Day 1728,1729,1730 303 Pole 074)4-043 X

Day 1970,1971,1972 303 Pole 03-10016

Day 2 1785,1786,1787,1788,1789 303 Pole 07-03-101 X

Day 1950,1951,1952 303 Pole 07-02-032

Day 1 1760,1761,1762,1763 303 Pole 07-08-017

Day 1 1721,1722,1723,1724 303 Pole 07-04-040 X X

Day 1725,1728,1727 303 Pole 07-04-042

Day 2 ITH, 1778,1779,1780,1781 303 Pole 07-08467 X X

Day 2 1845,1846,1847,1848 303 Pole 07-03-135 X

Day 1751,1752,1753 303 Pole 07-08-189 X

Day 1703,1704,1705,1706 303 Pole 07-04-094 X

Day 1712,1713,1714 303 Pole 07-04-003 X X

Day 1924,1925,1926 303 Pole 07-02-058 X X

Day 2 1854,1855,1856 303 Pole 07-03-010 X

Day 1953,1954,1955,1956 303 Pole 07-02-033 X X

Day 3 1988,1989,1990,1991 303 Pole 03-10485

Day 2 1797,1798,1799 303 Pole 0743-105 X

Day 2 1910,1911,1912,1913 303 Pole0742-074 X X

Day 2 1900,1901 303 Pole 0742-116 X

Day 3 1992,1993,1994 303 Pole 03-10495 X

Day 3 1939,1940,1941 303 Pole 0742425 X

Day 2 1871,1972,1873 303 Pole 0743497 X X

Day 3 2021,2022,2023 303 Pole 07-02405 X

Day 1 1747,1748,1749,1750 303 Pole 07-08-179 X

Day 2 1790,1791,1792,1793 303 Pole 0743-173 X X

Day 1 1691.1692,1693,1694 303 Pole 07-04-100 X X

Day 3 1957,1958,1959,1960 303 Pole 0742-035 X

Day 1 1743,1744,1745,1746 303 Pole 0748478 X X

Day 2 1782,1783,1784 303 Pole 07-04-069 X X

Day 2 1885,1886,1887,1888,1889 303 Pole 0742485 X X X

Day 2017,2018,2019,2020 303 Pole 0742-004 X X

Day 3 2000,2001,2002,2003 303 Pole 03-10-094 X X

Day 2 1768,1769,1770 303 Pole 07-04464

Day 3 1985,1986,1987 303 Pole 03-10489

Day 2 1895,1896 303 Pole 0742482 X

Day 3 2004,2005,2006 303 Pole 03-10-093 X

Day 3 1946,1947,1949,1949 303 Pole 0742-030

Day 2 1920,1921,1922,1923 303 Pole 0742455 X X X

Day 1 1734,1735,1736,1737,1738 303 Pole 07-04-009 X X

Day 1 1764,1765,1766 303 Pole 0748-250 X

Day 2 1800,1801,1802 303 Pole 0743-106

Day 3 1961,1962,1963 303 Pole 0742476 X

Day 1 1669,1690 303 Pole 07-04-102 X

Day 2 1869,1870 303
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GENERAL STATUTES OF NORTH CAROLINA

CHAPTER 89C.

ENGINEERING AND LAND SURVEYING

(Through 2015 Session Laws)

SectionSection

89C-1. Short title.

89C-2. Declarations; prohibitions.
89C-3. Definitions.

69C-4 State Board of Examiners for Engineers and Surveyors;
Appolnbnent; terms.

89C-5. Board members; qualifications
89C-6. Compensation and expenses of Board members.
89C-7. Vacancies; removal of member.
89C-8. Organization of the Board; meetings; election of officers.
89C-9. Executive director; duties and liabilttles.
89C-10. Board powers.
89C-11. Secretary; duties and liabilities; expenditures.
89C-12. Records and reports of Board; evidence.
89C-13. General requirements for licensure.
89C-14. Application for licensure; license fees.
89C-15. Examinations.

89C-16. Certificates of licensure; effect; seals.
89C-17. Expirations and renewals of certificates.
89C-18. Duplicate certificates.

89C-18.1.

89C-19.

89C-19.1

89C-20.

89C-21.

89C-22.

89C-23.

89C-24.

89C-25.

89C-25.1.

89C-25.2.

89C-26

89C-27.

89C-28.

Licensing of nonresidents.
Public worics; requirements where public safety involved.
Engineer who volunteers during an emergency or disaster;
qualified Immunity.
Rules of professional conduct.
Disciplinary action - Reexamlnation, revocation, suspension,
reprimand or civil penalty.
Disciplinary action - Charges; procedures.
Unlawful to practice engineering or land surveying without
licensure; unlawful use of title or terms; penalties; Attorney
General to be legal adviser.
Licensure of corporations and business firms that engage in
the practice of engineering or land surveying.
Limitations on application of Chapter
Supervision of unlicensed individuals by licensed person.
Program of licensure by discipline.
[Repealed.]
Invalid sections; severabillty.
Easting licensure not affected.

§ 89C-1. Short titie.
This Chapter shall be known and may be cited as "The North Carolina Engineering and

Land Surveying Act." (1951, c. 1084, s. 1; 1975, c. 681, s. I.)

§ 89C-2. Declarations; prohibitions.
In order to safeguard life, health, and property, and to promote the public welfare, the

practice of engineering and the practice of land surveying in this State are hereby declared to be
subject to regulation in the public interest. It shall be imlawlul for any person to practice or to
offer to practice engineering or land surveying in this State, as defined in the provisions of this
Chapter, or to use in connection with the person's name or otherwise assume or advertise any
title or description tending to convey the impression that the person is either a professional
engineer or a professional land surveyor, unless the person has been duly licensed. The right to
engage in the practice of engineering or land surveying is a personal right, based on the
qualifications of the person as evidenced by the person's certificate of licensure, which shall not
be transferable. (1921, c. 1, s. 1; C.S., s. 6055(b); 1951, c. 1084, s. 1; 1975, c. 681, s. 1; 1998-
118, s. 1.)

§ 89C-3. Definitions.
The following definitions apply in this Chapter:

(1) Board. - The North Carolina State Board of Examiners for Engineers and
Surveyors provided for by this Chapter.

(la) Business firm. - A partnership, firm, association, or another organization or
group that is not a corporation and is acting as a unit.

(2) Engineer. - A person who, by reason of special knowledge and use of the
mathematical, physical and engineering sciences and the principles and
methods of engineering analysis and design, acquired by engineering
education and engineering experience, is qualified to practice engineering.
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(3) Engineer intern. - A person who complies with the requirements for ^

education, experience and character, and has passed an examination on the q
fundamentals of engineering as provided in this Chapter. j

(3a) Inactive licensee. - A licensee who is not engaged in the practice of ^
engineering or land surveying in this State, but renews his or her license as
"inactive" as provided in this Chapter.

(4) Land surveyor intern. - A person who complies with the requirements for O
education, experience, and character and has passed an examination on the
fundamentals of land surveying as provided in this Chapter.

(5) Person. - Any natural person, firm, partnership, corporation or other legal
entity.

(6) Practice of engineering. - 5
a. Any service or creative work, the adequate performance of which ^

requires engineering education, training, and experience, in the ^
application of special knowledge of the mathematical, physical, and 'Q
engineering sciences to such services or creative work as O
consultation, investigation, evaluation, planning, and design of
engineering works and systems, planning the use of land and water,
engineering surveys, and the observation of construction for the
purposes of assuring compliance with drawings and specifications,
including the consultation, investigation, evaluation, planning, and
design for either private or public use, in connection with any
utilities, structures, buildings, machines, equipment, processes, work
systems, projects, and industrial or consumer products or equipment
of a mechanical, electrical, hydraulic, pneumatic or theimal nature,
insofar as they involve safeguarding life, health or property, and
including such other professional services as may be necessary to the
planning, progress and completion ofany engineering services.

A person shall be construed to practice or offer to practice
engineering, within the meaning and intent of this Chapter, who
practices any branch of the profession of engineering; or who, by
verbal claim, sign, advertisement, letterhead, card, or in any other
way represents the person to be a professional engineer, or through
the use of some other title implies that the person is a professional
engineer or that the person is licensed under this Chapter; or who
holds the person out as able to perform, or who does perform any
engineering service or work not exempted by this Chapter, or any
other service designated by the practitioner which is recognized as
engineering.

b. The term "practice of engineering" shall not be construed to permit
the location, description, establishment or reestablishment of
property lines or descriptions of land boundaries for conveyance. The
term does not include the assessment of an underground storage tank
required by applicable rules at closure or change in service unless
there has been a discharge or release of the product from the tank.

(7) Practice of land surveying.-
a. Providing professional services such as consultation, investigation,

testimony, evaluation, planning, mapping, assembling, and
interpreting reliable scientific measurements and information relative
to the location, size, shape, or physical features of the earth,
improvements on the earth, the space above the earth, or any part of
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the earth, whether the gathering of information for the providing of ^
these services is accomplished by conventional ground q
measurements, by aerial photography, by global positioning via j
satellites, or by a combination of any of these methods, and the ^
utilization and development of these facts and interpretations into an
orderly survey map, plan, report, description, or project. The practice
of land surveying includes the following: O
1. Locating, relocating, establishing, laying out, or retracing any

property line, easement, or boundary of any tract of land;
2. Locating, relocating, establishing, or laying out the alignment

or elevation of any of the fixed works embraced within the
practice ofprofessional engineering; 5

3. Making any survey for the subdivision of any tract of land, ^
including the topography, alignment and grades ofstreets and ^
incidental drainage within the subdivision, and the "g
preparation and perpetuation of maps, record plats, field note O
records, and property descriptions that represent these
surveys;

4. Determining, by the use of the principles of land surveying,
the position for any survey monument or reference point, or
setting, resetting, or replacing any survey monument or
reference point;

5. Determining the configuration or contour of the earth's
surface or the position of fixed objects on the earth's surface
by measuring lines and angles and applying the principles of
mathematics or photogrammetry;

6. Providing geodetic surveying which includes siuveying for
determination of the size and shape of the earth both
horizontally and vertically and the precise positioning of
points on the earth utilizing angular and linear measurements
through spatially oriented spherical geometry; and

7. Creating, preparing, or modifying electronic or computerized
data, including land information systems and geographic
information systems relative to the performance of the
practice of land surveying.

b. The term "practice of land surveying" shall not be construed to
permit the design or preparation of specifications for (i) major
highways; (ii) wastewater systems; (iii) wastewater or industrial
waste treatment works; (iv) pumping or lift stations; (v) water
supply, treatment, or distribution systems; (vi) streets or storm sewer
systems except as incidental to a subdivision.

(8) Professional engineer. - A person who has been duly licensed as a
professional engineer by the Board established by this Chapter.

(8a) Professional engineer, retired. - A person who has been duly licensed as a
professional engineer by the Board and who chooses to relinquish or not to
renew a license and who applies to and is approved by the Board after
review of record, including any disciplinary action, to be granted the use of
the honorific title "Professional Engineer, Retired".

(9) Professional land surveyor. - A person who, by reason of special knowledge
of mathematics, surveying principles and methods, and legal requirements
which are acquired by education and/or practical experience, is qualified to
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engage in the practice of land surveying, as attested by the person's licensure ^
as a professional land surveyor by the Board. q

(9a) Professional land surveyor, retired. - A person who has been duly licensed as j
a professional land surveyor by the Board and who chooses to relinquish or ^
not to renew a license and who applies to and is approved by the Board after H
review of record, including any disciplinary action, to be granted the use of
the honorific title "Professional Land Surveyor, Retired". O

(10) Responsible charge. - Direct control and personal supervision, either of
engineering work or of land surveying, as the case may be. (1951, c. 1084,
s. 1; 1953, c. 999, s. 1; 1973, c. 449; 1975, c. 681, s. 1; 1993 (Reg. Sess.,
1994), c. 671, s. 1; 1996, 2nd Ex. Sess., c. 18, s. 7.10(i); 1998-118, s. 2;
2011-304,8. 1; 2013-98,8. 1.) 5

CN

§89C-4. State Board ofExaminers for Engineers and Surveyors; appointment; terms. ^
A State Board of Examiners for Engineers and Surveyors, whose duty it is to administer the 'g

provisions of this Chapter, is created. The Board shall consist of four licensed professional O
engineers, three licensed professional land surveyors and two public members, who are neither
professional engineers nor professional land surveyors. Of the land surveyor members, one and
only one may hold dual licenses as a professional land surveyor and professional engineer. All
of the members shall be appointed by the Governor. Appointments of the engineer and land
surveyor members shall preferably, but not necessarily, be made fi*om a list of nominees
submitted by the professional societies for engineers and land surveyors in this State. Each
member of the Board shall receive a certificate of appointment fi-om the Governor and shall file
with the Secretary of State a written oath or affirmation for the faithftrl discharge of the duties.

Members of the Board serve for staggered five-year terms, and no member may be
appointed for more than two full terms. Members serve until the expiration of their respective
terms and until their respective successors are appointed. If a vacancy occurs during a term, the
Governor shall appoint a successor firom the same classification as the person causing the
vacancy to serve for the remainder of the unexpired term. If the vacancy is not filled within 90
days after it occurs, the Board may appoint a provisional member to serve until the appointment
by the Govemor becomes effective. The provisional member during his tenure has all the
powers and duties of a regular member. (1921, c. 1, ss. 3-6; C.S., ss. 6055(d)-6055(g); 1951, c.
1084, s. 1; 1957, c. 1060, s. 1; 1963, c. 843; 1965, c. 940; 1975, c. 681, s. I; 1979, c. 819, s. 1;
1998-118, S.3.)

§ 89C-5. Board members; qualifications.
Each engineer member of the Board shall be a resident of North Carolina and shall be a

licensed professional engineer engaged in the lawful practice of engineering in North Carolina
for at least six years.

Each land surveyor member of the Board shall be a resident ofNorth Carolina and shall be
a licensed professional land surveyor engaged in the lawful practice of land surveying in North
Carolina for at least six years.

Each public member of the Board shall be a resident of North Carolina. (1921, c. 1, ss. 3-6;
C.S., ss. 6055(d)-6055(g); 1951, c. 1084, s. 1; 1957, c. 1060, s. 1; 1963, c. 843; 1965, c. 940;
1975, c. 681, s. 1; 1979, c. 819, s. 2; 1989, c. 108; 1998-118, s. 4.)

§ 89C-6. Compensation and expenses of Board members.
Each member of the Board, when attending to the work of the Board or any of its

committees, shall receive as compensation for services the per diem and, in addition, shall be
reimbursed for travel expenses and incidentals not exceeding the maximum set forth by law. In
addition to per diem allowances, travel and incidentals, the secretary of the Board may, with the
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approval of the Board, receive such reasonable additional compensation as is compatible with ^
the actual hours of work required by the duties of the office. (1921, c. 1, ss. 3-6; C.S., ss. q
6055(d)-6055(g); 1951, c. 1084, s. 1; 1957, c. 1060, s. 1; 1963, c. 843; 1965, c. 940; 1975, c.
681, s. 1; 1998-118, s. 5.) <

a

§89C-7. Vacancies; removal of member. t
The Governor may remove any member of the Board for misconduct, incompetency, O

neglect of duty, or any sufficient cause, in the manner prescribed by law for removal of State
officials. Vacancies in the membership of the Board shall be filled for the unexpired term by
appointment by the Governor as provided in G.S. 89C-4. (1921, c. 1, ss. 3-6; C.S., ss. 6055(d)-
6055(g); 1951, c. 1084, s. 1; 1957, c. 1060, s. 1; 1963, c. 843; 1965, c. 940; 1975, c. 681, s. 1.)

o

§ 89C-8. Organization of the Board; meetings; election of officers. ^
The Board shall hold at least two regular meetings each year. Special meetings may be held ^

at suchtimes andupon suchnotice as the rules and regulations of the Board mayprovide. The -g
Board shall elect annually firom its members a chair, a vice-chair, and a secretary. A quorum of O
the Board shall consist of not less than five members. The Board shall operate imder its rules
and regulations supplemented by Robert's Rules of Order. (1921, c. 1, ss. 3-6; C.S., ss. 6055(d)-
6055(g); 1951, c. 1084, s. 1; 1957, c. 1060, s. 1; 1963, c. 843; 1965, c. 940; 1975, c. 681, s. 1;
1998-118, s. 6.)

§ 89C-9. Executive director; duties and liabilities.
The Board shall employ an executive director who is not a member of the Board. The

executive director shall be a full-time employeeof the Board and perform the duties assignedto
the director by the secretary subject to the approval of the Board. The executive director shall
receive a salary and compensation fixed by the Board. The executive director shall give a
surety bond satisfactory to the Board conditioned upon the faithful performance of the
director's duties assigned. The premium on the bond shall be a necessary and proper expense of
the Board. (1921, c. 1, ss. 3-6; C.S., ss. 6055(d)-6055(g); 1951, c. 1084, s. 1; 1957, c. 1060, s.
1; 1963, c. 843; 1965, c. 940; 1975, c. 681, s. 1; 1998-118, s. 7.)

§ 89C-10. Board powers.
(a) The Board may adopt and amend all rules and rules of procedure as may be

reasonably necessary for the proper performance of its duties, the regulation of its procedures,
meetings, records, the administration of examinations, and the authority to enforce the rules of
professional conduct as may be adopted by the Board pursuant to G.S. 89C-20.

The action by the Board in carrying out any of the powers specified in this section shall be
binding upon all persons licensed under this Chapter, including corporations and business firms
holding certificates of authorization.

(b) The Board shall adopt and have an official seal, which shall be affixed to each
certificate issued.

(c) The Board may in the name of the State apply for relief, by injunction, in the
established manner provided in cases of civil procedure, without bond, to enforce the
provisions of this Chapter, or to restrain any violation of the provisions of this Chapter. In
proceedings for injunctive relief, it shall not be necessary to allege or prove either that an
adequate remedy at law does not exist, or that substantial or irreparable damage would result
from the continued violation of the provisions of this Chapter. The members of the Board shall
not be personally liable under this proceeding.

(d) The Board may subject an applicant for licensure to any examination necessary to
determine the applicant's qualifications.
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(e) The Board may issue an appropriate certificate of licensure to any applicant who, in ^

^ the opinion of the Board, has met the requirements of this Chapter. q
; (Q It shall be the responsibility and duty of the Board to conduct a regular program of j

investigation concerning all matters within its jurisdiction under the provisions ofthis Chapter. ^
The investigation of a licensee is confidential until the Board issues a citation to the licensee.
The Board may expend its funds for salaries, fees, and per diem expenses, in connection with
its investigations, provided that no funds other than per diem expenses shall be paid to any O
member of the Board in connection with its investigations, nor may any member of the Board
give testimony and later sit in deciding on any matter which may directly involve punitive
action for the testimony.

(g) The Board may use its funds to establish and conduct instructional programs for
persons who are currently licensed to practice engineering or land surveying, as well as 5
refi^esher courses for persons interested in obtaining adequate instruction or programs of study ^
to qualify them for licensure to practice engineering or land surveying. The Board may expend ^
its funds for these purposes and may not only conduct, sponsor, and arrange for instructional -g
programs, but also may carry out instructional programs through extension courses or other O
media. The Board may enter into plans or agreements with community colleges, public or
private institutions of higher learning. State and county boards of education, or with the
governing authority of any industrial education center for the purpose of planning, scheduling
or arranging courses, instruction, extension courses, or in assisting in obtaining courses of study
or programs in the field of engineering and land surveying. The Board shall encourage the
educational institutions in this State to offer courses necessary to complete the educational
requirements of this Chapter. For the purpose of carrying out these objectives, the Board may
adopt rules as may be necessary for the educational programs, instruction, extension services,
or for entering into plans or contracts with persons or educational and industrial institutions.

(h) The Board may license sponsors of continuing professional competency activities
who agree to conduct programs in accordance with standards adopted by the Board. Sponsors
shall pay a license fee established by the Board, not to exceed two hundred fifty dollars
($250.00) for licensure under this subsection. The license fee shall accompany the application.
Sponsors shall renew their licenses annually on a form provided by the Board.

(i) The Board shall have the power to acquire, hold, rent, encumber, alienate, and
otherwise deal with real property in the same manner as a private person or corporation, subject
only to approval of the Governor and the Council of State. Collateral pledged by the Board for
an encumbrance is limited to the assets, income, and revenues of the Board. (1921, c. 1, ss. 3-6
C.S., ss. 6055(d)-6055(g); 1951, c. 1084, s. 1; 1957, c. 1060, s. 1; 1963, c. 843; 1965, c. 940
1975, c. 681, s. 1; 1985 (Reg. Sess., 1986), c. 977, s. 16; 1993 (Reg. Sess., 1994), c. 671, s. 8
1998-118, s. 8; 2003-347, s. 1.)

§ 89C-11. Secretary; duties and liabilities; expenditures.
The secretary of the Board shall receive and account for all moneys derived fi"om the

operation of the Board as provided in this Chapter, and shall deposit them in one or more
special funds in banks or other financial institutions carrying deposit insurance and authorized
to do business in North Carolina. The fiind or funds shall be designated as "Fund of the Board
of Examiners for Engineers and Surveyors" and shall be drawn against only for the purpose of
implementing provisions of this Chapter as herein provided. All expenses certified by the
Board as properly and necessarily incurred in the discharge of its duties, including authorized
compensation, shall be paid out of this fund on the warrant signed by the secretary of the
Board. At no time shall the total of warrants issued exceed the total amount of funds

accumulated under this Chapter. The secretary of the Board shall give a surety bond
satisfactory to the State Board of Examiners for Engineers and Surveyors, conditioned upon the
faithful performance of the duties assigned. The premium on the bond is a proper and necessary
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expense of the Board. The secretary of the Board may delegate to the executive director certain ^
routine duties, such as receipt and disbursement of funds in stated amounts by a written q
authorization, which has the majority approval of the Board. (1921, c. 1, s. 7; C.S., s. 6055(h); j
1951, c. 1084, s. 1; 1959, c. 617; 1975, c. 681, s. 1; 1998-118, s. 9; 2011-304, s. 2.) ^
§89C-12. Records and reports of Board; evidence. £

The Board shall keep a record of its proceedings and a register of all applicants for O
licensure, showing for each the date of application, name, age, education, and other
qualifications, place of business and place of residence, whether the applicant was rejected or a
certificate of licensure granted, and the date licensure was rejected or granted. The books and
register of the Board shall be prima facie evidence of all matters recorded by the Board, and a
copyduly certified by the secretary of the Boardunder seal shallbe admissible in evidence as if q
the originalwere produced. A roster showingthe names and places ofbusiness and of residence ^
of all licensed professional engineers and all licensed professional land surveyors shall be ^
prepared by the secretary of the Board current to the month of January of each year. On or 'g
before the first day of May of each year, the Board shall submit to the Governor a report on its O
transactions for the preceding year, and shall file with the Secretary of State a copy of the
report, together with a complete statement of the receipts and expenditures of the Board
attested by the chair and the secretary and a copy of the roster of licensed professional
engineers and professional land surveyors. (1921, c. 1, s. 8; C.S., s. 6055(i); 1951, c. 1084, s.
I; 1975, c. 681, s. 1; 1998-118, s. 10; 2000-140, s. 18; 2011-304, s. 3.)

§ 89C-13. General requirements for licensure.
(a) Engineer Applicant. - The following shall be considered as minimum evidence

satisfactory to the Board that the applicant is qualified for licensure as a professional engineer:
(1) To be certified as an engineer intem, an applicant shall (i) pass the

fundamentals of engineering examination and make application to the Board,
(ii) be of good character and reputation, (iii) submit three character
references to the Board, one of whom is a professional engineer, (iv) comply
with the requirements of this Chapter, and (v) meet one of the following
requirements:
a. Education. - Be a graduate of an engineering curriculum or related

science curriculum of four years or more, approved by the Board as
being of satisfactory standing.

b. Education and experience. - Be a graduate of an engineering
curriculum or related science curriculum of four years or more, other
than curriculums approved by the Board as being of satisfactory
standing, or possess equivalent education and engineering experience
satisfactory to the Board with a specific record of four or more years
of progressive experience on engineering projects of a grade and
character satisfactory to the Board.

(la) To be licensed as a professional engineer, an applicant shall (i) be of good
character and reputation, (ii) submit five character references to the Board,
three of whom are professional engineers or individuals acceptable to the
Board with personal knowledge of the applicant's engineering experience,
(iii) comply with the requirements of this Chapter, and (iv) meet one of the
following requirements:
a. Licensure by Comity or Endorsement. - A person holding a

certificate of licensure to engage in the practice of engineering, on
the basis of comparable qualifications, issued to the person by a
proper authority of a state, territory, or possession of the United
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States, the District of Columbia, or of any forei^ country possessing ^
credentials that, based on verifiable evidence, in the opinion of the q
Board, of a standard not lower than that in effect in this State at the j
time the certificate was issued, may upon application, be licensed ^
without further examination, except as required to examine the Si
applicant's knowledge of laws, rules, and requirements unique to
North Carolina. O

b. E.I. Certificate, Experience, and Examination. - A holder of a
certificate of engineer intem and with a specific record of an
additional four years or more of progressive experience on
engineering projects of a grade and character which indicates to the
Board that the applicant may be competent to practice engineering, q
shall be admitted to the principles and practice of engineering ^
examination. Upon passing the examination, the applicant shall be ^
granted a certificate of licensure to practice professional engineering -Q
in this State, provided the applicant is otherwise qualified. O

c. Graduation, Experience, and Examination. - A graduate of an
engineering curriculum of four years or more approved by the Board
as being of satisfactory standing, shall be admitted to the
fundamentals of engineering examination, and with a specific record
of an additional four years or more of progressive experience on
engineering projects of a grade and character that indicates to the
Board that the applicant may be competent to practice engineering,
the principles and practice of engineering examination. Upon passing
the examinations, the applicant shall be granted a certificate of
licensure to practice professional engineering in this State, provided
the applicant is otherwise qualified.

d. Graduation, Experience, and Examination. - A graduate of an
engineering or related science curriculum of four years or more,
other than the ones approved by the Board as being of satisfactory
standing or with an equivalent education and engineering experience
satisfactory to the Board shall be admitted to the fundamentals of
engineering examination and with a specific record of an additional
eight years or more of progressive experience on engineering
projects of a grade and character that indicates to the Board that the
applicant may be competent to practice engineering, the principles
and practice of engineering examination. Upon passing the
examinations, the applicant shall be granted a certificate of licensure
to practice professional engineering in this State, provided the
applicant is otherwise qualified.

e. Long-Established Practice. - A person with a specific record of 20
years or more of progressive experience on engineering projects of a
grade and character which indicates to the Board that the applicant
may be competent to practice engineering shall be admitted to the
principles and practice of engineering examination. Upon passing the
examination, the applicant shall be granted a certificate of licensure
to practice professional engineering in this State, provided the
applicant is otherwise qualified.

f. Full-time faculty. - Full-time engineering faculty members who teach
in an approved engineering program offering a four-year or more
degree approved by the Board, may request and be granted waiver of
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the fimdamentals of engineering examination. The faculty applicant ^
shall document that the degree meets the Board's requirement. The q
faculty applicant shall then be admitted to the principles and practice j
ofengineering examination. i

g. Doctoral degree. - A person possessing an earned doctoral degree in
engineering from an institution in which the same discipline ^
undergraduate engineering program has been accredited by ABET O
(EAC) may request and be granted waiver of the fundamentals of
engineering examination. The doctoral degree applicant shall
document that the degree meets the Board's requirement. The
doctoral degree applicant shall then be admitted to the principles and
practiceof engineering examination. g

At its discretion the Board may require an applicant to submit exhibits, drawings, designs, ^
or other tangible evidence of engineering work which the applicant personally accomplished or ^
supervised. -g

(2) Repealed by Session Laws 2013-98, s. 2, effective Jime 12, 2013. O
(b) Land Surveyor Applicant. - The evaluation of a land surveyor applicant's

qualifications shall involve a consideration of the applicant's education, technical, and land
surveying experience, exhibits of land surveying projects with which the applicant has been
associated, and recommendations by references. The land surveyor applicant's qualifications
may be reviewed at an interview if the Board determines it necessary. Educational credit for
institute courses, correspondence courses, or other courses shall be determined by the Board.

The following shall be considered as minimum evidence satisfactory to the Board that the
applicant is qualified for licensure as a professional land surveyor:

(1) To be certified as a land surveyor intern, an applicant shall (i) pass the
fundamentals of land siuveying examination and make application to the
Board, (ii) be of good character and reputation, (iii) submit three character
references to the Board, one of whom is a professional land surveyor, (iv)
comply with the requirements of this Chapter, and (v) satisfy one of the
following requirements related to education and experience:
a. Be a graduate of a surveying curriculum of four years or more or

other equivalent curriculum in surveying approved by the Board.
b. Have rightful possession of an associate degree in surveying

technology approved by the Board, a record satisfactory to the Board
of four years of progressive practical experience, two years of which
shall have been under a practicing professional land surveyor, and
have satisfactorily passed a written and oral examination as required
by the Board.

c. Have graduated from high school or completed a high school
equivalency certificate with a record satisfactory to the Board of 10
years of progressive, practical experience, six years of which shall
have been under a practicing licensed land surveyor, and have
satisfactorily passed any oral and written examinations required by
the Board.

(la) To be licensed as a professional land surveyor, an applicant shall (i) be of
good character and reputation, (ii) submit five character references to the
Board, three of whom are professional land smweyors or individuals
acceptable to the Board, with personal knowledge of the applicant's land
sinweyingexperience, (iii) comply with the requirements of this Chapter, and
(iv) meet one of the following requirements:
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a. Rightful possession of abachelor of science degree in surveying or ^

other equivalent curricula, all approved by the Board and a record q
satisfactory to the Board of two years or more of progressive j
practical experience, one year of which shall have been under a 2
practicing professional land surveyor if the applicant has successfully Si
passed the first examination (Fundamentals of Surveying) on or ^
before January 1, 2013, or if the applicant has not successfully O
passed the first examination on or before January 1, 2013, two years
of which shall have been under a practicing professional land
surveyor, and satisfactorily passing any oral and written examination
required by the Board, all of which shall determine and indicate that
the applicant is competent to practice land surveying. Upon passing q
the first examination and successful completion of the experience ^
required by this subdivision, the applicant may apply to take the ^
second examination (Principles andPractice of Land Surveying). An ^
applicant who passes both examinations and completes the O
educational and experience requirements of this subdivision shall be
granted licensure as a professional land siuveyor.

b. Rightful possession of an associate degree in surveying technology
approved by the Board and a record satisfactory to the Board of four
years of progressive practical experience, three years of which shall
have been under a practicing licensed land surveyor if the applicant
has successfully passed the first examination (Fundamentals of
Surveying) on or before January 1, 2013, or if the applicant has not
successfully passed the first examination on or before January 1,
2013, eight years of progressive practical experience, four years of
which shall have been under a practicing professional land surveyor,
and satisfactorily passing any written and oral examination required
by the Board, all of which shall determine and indicate that the
applicant is competent to practice land surveying. If the applicant has
not successfully completed the first examination on or before January
1, 2013, the applicant may apply to the Board to take the first
examination after obtaining the associate degree and completing four
years of practical experience, two years of which shall have been
under a practicing professional land surveyor at the first regularly
scheduled examination thereafter. Upon passing the first examination
and successfully completing the practical experience required under
this subdivision, the applicant may apply to the Board to take the
second examination (Principles and Practice of Land Surveying). An
applicant who passes both examinations and successfully completes
the educational and experience requirements of this subdivision shall
be granted licensure as a professional land surveyor.

c. Repealed by Session Laws 1998-118, s. 11.
d. Graduation from a high school or the completion of a high school

equivalency certificate and a record satisfactory to the Board of
seven years of progressive practical experience, six years of which
shall have been under a practicing licensed land surveyor if the
applicant has successfully passed the first examination
(Fundamentals of Surveying) on or before January 1, 2013, or if the
applicant has not successfiilly passed the first examination on or
before January 1, 2013, 16 years of progressive practical experience,
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nine years of which shall have been under apracticing professional ^
land surveyor, and satisfactorily passing any oral and written q
examinations required by the Board, all of which shall determine and _|
indicate that the candidate iscompetent to practice land surveying. If ^
the applicant has not successfully passed the first examination on or H
before January 1, 2013, the applicant may be qualified by the Board
to take the first examination upon graduation from high school or the O
completion of a high school equivalency certificate and successfully
completing 10 years of progressive practice experience, six of which
shall have been under a practicing licensed land surveyor.

e. Repealed by Session Laws 1985 (Regular Session, 1986), c. 977, s.
7.

f. Licensure by Comity or Endorsement. - A person holding a ^
certificate of licensure to engage in the practice of land surveying
issued on comparable qualifications from a state, territory, or
possession of the United States or the District of Columbia, O
possessing credentials that, based on verifiable evidence, in the
opinion of the Board, of a standard not lower than that in effect in
this State at the time the certificate was issued, may upon application,
be licensed without further examination, except to take any
examinations as the Board requires to determine the applicant's
qualifications, but in any event, the applicant shall be required to
pass an examination which shall include questions on laws,
procedures, and practices pertaining to the practice of land surveying
in North Carolina.

g. A licensed professional engineer who can satisfactorily demonstrate
to the Board that the professional engineer's formal academic training
in acquiring a degree and field experience in engineering includes
land surveying, to the extent necessary to reasonably qualify the
applicant in the practice of land surveying, may apply for and may be
granted permission to take the prmciples and practice of land
surveying examination and the fimdamentals of land surveying
examination. Upon satisfactorily passing the examinations, the
applicant shall be granted a license to practice land surveying in the
State ofNorth Carolina.

h. Professional Engineers in Land Surveying. - Any person presently
licensed to practice professional engineering imder this Chapter shall
upon application be licensed to practice land surveying, providing a
written application is filed with the Board within one year next after
June 19, 1975.

i. Photogrammetrists. - Any person presently practicing
photogrammetry with at least seven years of experience in the
profession, two or more of which shall have been in responsible
charge of photogrammetric mapping projects meeting National Map
Accuracy Standards shall, upon application, be licensed to practice
land surveying, provided:
1. The applicant submit certified proof of graduation from high

school, high school equivalency, or higher degree;
2. The applicant submit proof of employment in responsible

charge as a photogrammetrist practicing within the State of
North Carolina to include itemized reports detailing methods,

o

to

«-•
u
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procedures, amount of applicant's personal involvement and ^
the name, address, and telephone numbers of the client for q
five projects completed by the applicant with the State. A j
final map for one ofthe five projects shall also besubmitted; ^

3. Five references to the applicant's character and quality of H
work, three of which shall be from professional land
surveyors, are submitted to the Board; and' O

4. The application is submitted to the Board by July 1, 1999.
After July 1, 1999, no photogrammetrist shall be licensed
without meeting the same requirements as to education,
length of experience, and testing required of all land
surveying applicants. g

j. Any person performing activities described in G.S. 89C-3(7)a.2. and ^
7. with at least seven years of experience in performing mapping ^
science surveys, two or more of which have been in responsible "Q
charge of mapping science projects that meet the requirements of 21 O
NCAC 56.1608, shall, upon application, be licensed to practice
surveying in their area of competence (mapping science) provided all
of the following requirements are met:
1. The applicant submits certified proof of graduation from high

school, high school equivalency, or higher degree.
2. The applicant submits proof of employment in responsible

charge of mapping science projects within the State of North
Carolina, including itemized reports detailing methods,
procedures, amount of applicant's personal involvement, and
the name, address, and telephone numbers of the client for
five projects completed by the applicant within the State. The
applicant shall also submit a final map, report, or digital
product for one of the five projects.

3. Five references as to the applicant's character and quality of
work, three of which shall be from professional land
surveyors, are submitted to the Board.

4. The application is submitted to the Board by July 1, 2014.
After July 1, 2014, no individual performing siuveys
described in 21 NCAC 56.1608 shall be licensed without

meeting the same requirements as to education, length of
experience, and testing required of all land surveying
applications.

(2) Repealed by Session Laws 2013-98, s. 2 effective June 12, 2013.
The Board shall require an applicant to submit exhibits, drawings, plats, or other tangible

evidence of land surveying work executed by the applicant under proper supervision and which
the applicant has personally accomplished or supervised.

Land surveying encompasses a number of disciplines including geodetic surveying,
hydrographic surveying, cadastral smweying, engineering surveying, route surveying,
photogrammetric (aerial) surveying, and topographic surveying. A professional land surveyor
shall practice only within the surveyor's area of expertise.

The Board shall require an applicant to submit exhibits, drawings, plats, or other tangible
evidence of land surveying work executed by the applicant under proper supervision and which
the applicant has personally accomplished or supervised. (1921, c. 1, s. 9; C.S., s. 6055(j);
1951, c. 1084, s. 1; 1953, c. 999, s. 2; 1957, c. 1060, ss. 2, 3; 1975, c, 681, s. 1; 1985 (Reg.
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Sess., 1986), c. 977, ss. 1-15; 1993 (Reg. Sess., 1994), c. 671, s. 2; 1995, c. 509, s. 36.1; 1998- ^
118, s. 11; 1998-217, s. 41; 2005-296, s. 1; 2011-304, s. 4; 2013-98, s. 2.) O

-I

§89C-14. Application for licensure; license fees. ^
(a) Application for licensure as a professional engineer or professional land surveyor H

shall be on a form prescribed and furnished by the Board. It shall contain statements made [J]
imder oath, showing the applicant's education and a detailed summary of the applicant's O
technical and engineering or land surveying experience, and shall include the names and
complete mailing addresses of the references, none ofwhom may be immediate members of the
applicant's family or members of the Board.

The Board may accept the certified information on the copy of a current formal certificate
of qualifications issuedby the National Council of Examiners for Engineering and Surveying in q
lieu of the same information that is required for the form prescribed and furnished by the ^
Board. ^

(b) An applicant for licensure who is required to take the written examination shall pay "g
to the Board an application fee not to exceed one hundred dollars ($100.00). The Board may O
charge any fee necessary to defray the cost of any required examinations. The fee shall
accompany the application. The fee for comity licensure of engineers and land surveyors who
hold unexpired certificates in another state or a territory of the United States or in Canada shall
be the total current fee as fixed by the Board.

(c) The certification fee for a corporation is the amount set by the Board but shall not
exceed one himdred dollars ($100.00). The fee shall accompany the application. The
certification fee for a business firm is the same as the fee for a corporation. The fee for renewal
of a certificate of licensure of a corporation is the amount set by the Board but shall not exceed
seventy-five dollars ($75.00). The fee for renewal of a certificate of licensure for a business
firm is the same as the renewal fee for a corporation.

(d) Should the Board deny the issuance of a certificate of licensure to any applicant, the
unobligated portion of fees paid shall be returned by the Board to the applicant.

(e) A candidate failing an examination may apply, and be considered by the Board, for
reexamination at the end of six months. The Board shall make such reexamination charge as is
necessary to defray the cost of the examination.

A candidate with a combination of three failures or unexcused absences on an examination

shall only be eligible after submitting a new application with appropriate application fee and
documented evidence of actions taken by the candidate to enhance the candidate's prospects for
passing the exam. A candidate with a combination of three failures or unexcused absences may
only be considered by the Board for reexamination at the end of 12 months following the third
failure or unexcused absence. After the end of the 12-month period, the applicant may take the
examination no more than once every calendar year. (1921, c. 1, s. 9; C.S., s. 6055(j); 1951, c.
1084, s. 1; 1953, c. 999, s. 2; 1957, c. 1060, ss. 2, 3; 1975, c. 681, s. 1; 1981, c. 230; 1983, c.
183, ss. 1, 2; 1993 (Reg. Sess., 1994), c. 671, s. 5; 1996, 2nd Ex. Sess., c. 18, s. 7.10(k); 1998-
118, s. 12; 2000-115, s. 1.)

§ 89C-15. Examinations.
(a) The examinations will be held at the times and places as the Board directs. The

Board shall determine the passing grade on examinations. All exammations shall be approved
by the entire Board.

(b) Examinations will be given as follows:
(1) Fundamentals of Engineering. - Consists of an examination on the

fiandamentals of engineering. Passing this examination qualifies the
applicant for an engineer intern certificate, provided the applicant has met all
other requirements for licensure required by this Chapter.
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(2) Principles and Practice of Engineering. - Consists of an examination on ^

applied engineering. Passing this examination qualifies the applicant for q
licensure as a professional engineer, provided the applicant has met the other j
requirements for licensure required bythis Chapter. ^

(3) Fundamentals of Land Surveying. - Consists of an examination on the H
fundamentals of land surveying. Passing this examination qualifies the }j^
applicant for a land surveyor intern certificate provided the applicant has met O
all other requirements for certification required by this Chapter.

(4) Principles and Practice of Land Surveying. - Consists of an examination on
the applied disciplines of land surveying and an examination on
requirements specific to the practice of land surveying in North Carolina.
Passingeach of these examinations qualifies the applicant for a professional g
land surveyor certificate provided the applicant has met all other ^
requirements for certification required by this Chapter. (1975, c. 681, s. 1; ^
1998-118, s. 13; 2013-98, s. 3.)

§ 89C-16. Certificates of licensure; effect; seals.
(a) The Board shall issue to any applicant, who, in the opinion of the Board, has met the

requirements of this Chapter, a certificate of licensine giving the licensee proper authority to
practice the profession in this State. The certificate of licensure for a professional engineer shall
carry the designation "professional engineer," and for a land surveyor, "professional land
surveyor," shall give the full name of the licensee with the Board designated licensure number
and shall be signed by the chair and the secretary under the seal of the Board.

(b) This certificate shall be prima facie evidence that the person named on the
certificate is entitled to all rights, privileges and responsibilities of a professional engineer or a
professional land surveyor, while the certificate of licensure remains unrevoked or unexpired.

(c) Each licensee shall upon licensure obtain a seal of a design authorized by the Board
bearing the licensee's name, license number, and the legend, "professional engineer," or
"professional land surveyor." Final drawings, specifications, plans and reports prepared by a
licensee shall, when issued, be certified and stamped with the seal or facsimile of the seal
unless the licensee is exempt under the provisions of G.S. 89C-25(7). It shall be mlawful for a
licensee to affix, or permit the licensee's seal and signature or facsimile of the seal and
signature to be affixed to any drawings, specifications, plans or reports after the expiration of a
certificate or for the purpose of aiding or abetting any other person to evade or attempt to evade
any provision of this Chapter. A professional engineer practicing land surveying shall use the
licensee's land surveyor seal. (1921, c. 1, s. 11; C.S., s. 6055(m); 1951, c. 1084, s. 1; 1957, c.
1060, s. 6; 1975, c. 681, s. 1; 1998-118, s. 14.)

§ 89C-17. Expirations and renewals of certificates.
Certificates for licensure of corporations and business firms that engage in the practice of

engineering or land surveying shall expire on the last day of the month of June following their
issuance or renewal and shall become invalid on that date unless renewed. All other certificates

for licensure shall expire on the last day of the month of December next following their
issuance or renewal, and shall become invalid on that date unless renewed. When necessary to
protect the public health, safety, or welfare, the Board shall require any evidence necessary to
establish the continuing competency of engineers and land surveyors as a condition of renewal
oflicenses. When the Board is satisfied as to the continuingcompetencyof an applicant, it shall
issue a renewal of the certificate upon payment by the applicant of a fee fixed by the Board but
not to exceed seventy-five dollars ($75.00). The secretary of the Board shall notify by mail
every person licensed under this Chapter of the date of expiration of the certificate, the amount
of the fee required for its renewal for one year, and any requirement as to evidence of continued

u

O
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competency. The notice shall be mailed at least one month in advance of the expiration date of ^
the certificate. Renewal shall be effected at any time during the month immediately following (j
the month of expiration, by payment to the secretary of the Board of a renewal fee, as j
determined by the Board, which shall not exceed seventy-five dollars ($75.00). Failure on the ^
part of any licensee to renew the certificate annually in the month immediately following the H
month of expiration, as required above, shall deprive the licensee of the right to practice until
reinstatement of the license. The license may be reinstated at anytime during the first 12 O
months immediately following the date the license became invalid by payment of a
reinstatement fee of one hundred dollars (SI00.00) in addition to the established renewal fee.
Failure of a licensee to reinstate the license during the first 12 months immediately following
the date the license became invalid shall require the individual, prior to resuming practice in
North Carolina, to submit an application on the prescribed form, and to meet all other q
requirements for licensure as set forth in Chapter 89C. The secretary of the Board is instructed ^
to remove fi"om the official roster of engineers and land surveyors the names of all licensees ^
who have not effected their renewal by the first day of the month immediately following the 'g
renewal period. The Board may adopt rules to provide for renewals in distress or hardship cases O
due to military service, prolonged illness, or prolonged absence fi-om the State, where the
applicant for renewal demonstrates to the Board that the applicant has maintained active
knowledge and professional status as an engineer or land surveyor, as the case may be. It shall
be the responsibility of each licensee to inform the Board promptly concerning change in
address. A licensee may request and be granted inactive status. No inactive licensee may
practice in this State imless otherwise exempted in this Chapter. A licensee granted inactive
status shall pay annual renewal fees but shall not be subject to annual continuing professional
competency requirements. A licensee granted inactive status may retum to active status by
meeting all requirements of the Board, including demonstration of continuing professional
competency as a condition of reinstatement. (1921, c. 1, s. 9; C.S., s. 6055(k); 1951, c. 1084, s.
1; 1953, c. 1041, s. 9; 1957, c. 1060, s. 4; 1973, c. 1321; c. 1331, s. 3; 1975, c. 681, s. 1; 1979,
c. 819, ss. 3,4; 1985, c. 373; 1998-118, s. 15; 2000-115, s. 2; 2003-347, s. 3.)

§ 89C-18. Duplicate certificates.
The Board may issue a duplicate certificate of licensure or certificate of authorization to

replace any certificate that has been lost, destroyed, or mutilated and may charge a fee of up to
twenty-five dollars ($25.00) for issuing the certificate. (1921, c. 1, s. 10; C.S., s. 6055(1); 1939,
c. 218, s. 2; 1951, c. 1084, s. 1; 1953, c. 1041, s. 10; 1957, c. 1060, s. 5; 1973, c. 1331, s. 3;
1975, c. 681, s. 1; 1993 (Reg. Sess., 1994), c. 671, s. 3; 1998-118, s. 16.)

§ 89C-18.1. Licensing of nonresidents.
(a) Definitions. - The following definitions apply in this section:

(1) Delinquent income tax debt. - The amount of income tax due as stated in a
final notice of assessment issued to a taxpayer by the Secretary of Revenue
when the taxpayer no longer has the right to contest the amount.

(2) Foreign corporation. - Defined in G.S. 55-1-40.
(3) Foreign entity. - A foreign corporation, a foreign limited liability company,

or a foreign partnership.
(4) Foreign limited liability company. - Has the same meaning as the term

"foreign LLC" in G.S. 57D-1-03.
(5) Foreign partnership. - Either of the following that does not have a permanent

place ofbusiness in this State:
a. A foreign limited partnership as defined in G.S. 59-102.
b. A general partnership formed under the laws of a jurisdiction other

than this State.
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(b) Licensing. - The Board shall not renew a certificate of licensure for a foreign
corporation unless the corporation has obtained a certificate of authority from the Secretary of
State pursuant to Article 15 of Chapter 55 of the General Statutes. The Board shallnot renew a
certificate of licensure for a foreign limited liability companyunless the companyhas obtained
a certificate of authority from the Secretary of State pursuant to Article 7 of Chapter 57D of the
General Statutes.

(c) Information. - Upon request,the Boardshall providethe SecretaryofRevenue on an
annual basis the name, address, and tax identification number of every nonresident individual
and foreign entity licensed by the Board. The information shall be provided in the format
required by the Secretary ofRevenue.

(d) Delinquents. - If the Secretary of Revenue determines that any nonresident
individual or foreign corporation licensed by the Board, a member of any foreign limited
liability company licensed by the Board,or a partner in any foreign partnership licensedby the
Board, owes a delinquent income tax debt, the Secretary of Revenue may notify the Board of
these nonresident individuals and foreign entities and instruct tlie Board not to renew their
certificates of licensure. The Board shall not renew the certificate of licensure of such a

nonresident individual or foreign entity identified by the Secretary of Revenue unless the Board
receives a written statement from the Secretary that the debt either has been paid or is being
paid pursuant to an installment agreement. (1998-162, ss. 7, 13;2013-157, s. 23.)

§ 89C-19. Public works; requirements where public safety involved.
This State and its political subdivisions such as counties, cities, towns, or other political

entities or legally constituted boards, commissions, public utility companies, or authorities, or
officials, or employees of these entities shall not engage in the practice of engineering or land
surveying involving either public or private propertywhere the safety of the public is directly •
involved without the project being under the direct supervision of a professional engineer for
engineering projects, or a professional land surveyor for land surveying projects, as provided
for the practice of the respective professions by this Chapter.

An official or employee of the State or any political subdivision specified in this section,
holding the positions set out in this section as of June 19, 1975, shall be exempt from the
provisions of this section so long as such official or employee is engaged in substantially the
same type ofwork as is involved in tlie present position.

Nothing in tliis section shall be construed to prohibit inspection, maintenance and service
work done by employees of the State of North Carolina, any political subdivision of the State,
or any municipality including construction, installation, seivicing, and maintenance by regular
full-time employees of, secondary roads and drawings incidental to work on secondary roads,
streets, street lighting, traffic-control signals, police and fire alarm systems, waterworks, steam,
electric and sewage treatment and disposal plants, the services of superintendents, inspectors or
foremen regularly employed by the State of North Carolina or any political subdivision of the
State, or municipal corporation.

The provisions in this section shall not be construedto alter or modify the requirements of
Article 1 of Chapter 133 of the General Statutes. (1975, c. 681, s. 1; 1998-118, s. 17; 2014-120,
s. 11(b).)

§ 89C-19.1. Engineer who volunteers during an emergency or disaster; qualified
immunity.

(a) A professional engineerwho voluntarily, without compensation, provides structural,
electrical, mechanical, or other engineering services at the scene of a declared disaster or
emergency, declared under federal law or in accordance with the provisions of Article lA of
Chapter 166A of the General Statutes, at the request of a public official, law enforcement
official, public safety official, or building inspection official, acting in an official capacity, shall

NC General Statutes - Chapter 89C 16
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not be liable for any personal injury, wrongful death, property damage, or otlier loss caused by ^
theprofessional engineer's actsor omissions in the performance of the engineering services. q

(b) The immunity provided in subsection (a) of this section applies only to an
engineering service:

(1) For any structure, building, piping, or other engineered system, either H
publicly or privately owned. ^

(2) That occurs within 45 days after the declaration of the emergency or O
disaster, unless the 45-day immunity period is extended by an executive
order issued by the Governor under the Governor's emergency executive
powers.

(c) The immunity provided in subsection (a) of this section does not apply if it is ^
determined that the personal injury, wrongful death, property damage, or other loss was caused
by the gross negligence, wanton conduct, or intentional wrongdoing of the professional ^
engineer, or arose out of the operation of a motor vehicle.

(d) As used in this section:
(1) "Building inspection official" means any appointed or elected federal. State, O

or local official with overall executive responsibility to coordinate building
inspection in the jurisdiction in which the emergency or disaster is declared.

(2) "Law enforcement official" means any appointed or elected federal. State, or
local official with overall executive responsibility to coordinate law
enforcement in the jurisdiction in which the emergency or disaster is
declared.

(3) "Public official" means any federal. State, or locally elected official with
overall executive responsibility in the jurisdiction in which the emergency or
disaster is declared.

(4) "Public safety official" means any appointed or elected federal, State, or
local official with overall executive responsibility to coordinate public safety
in the jurisdiction in which the emergency or disaster is declared. (1995, c.
416, s. 1; 2012-12, s. 2(q).)

§ 89C-20. Rules of professional conduct.
In the interest of protecting the safety, health, and welfare of the public, the Board shall

adopt rules of professional conduct applicable to the practice of engineering and land
surveying. These rules, when adopted, shall be construed to be a reasonable exercise of the
police power vested in the Board of Examiners for Engineers and Land Surveyors. Every
person licensed by the Board shall subscribe to and observe the adopted rules as the standard of
professional conduct for the practice of engineering and land surveying and shall cooperate
fully with the Board in the course of any investigation. In the case of violation of the rules of
professional conduct, the Board shall proceed in accordance with G.S. 89C-22. (1975, c. 681, s.
1; 1987, c. 827, s. 73; 1998-118, s. 18.)

§ 89C-21. Disciplinary action - Reexamination, revocation, suspension, reprimand, or
civil penalty.

(a) The Board may reprimand the licensee, suspend, refiise to renew, refuse to reinstate,
or revoke the certificate of licensure, require additional education or, as appropriate, require
reexamination, for any engineer or land surveyor, who is found guilty of any of the following:

(1) Fraud or deceit in obtaining or renewing a certificate of licensiire or
certificate of authorization.

(2) Gross negligence, incompetence, or misconduct in the practice of the
profession.

<
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(3) Conviction of, or entry of aplea of guilty or nolo contendere to, any crime ^

that is a felony, whether or not related to the practice of engineering or q
surveying; conviction of, or entry of a plea of guilty or nolo contendere to,
any crime, whether a felony, misdemeanor, or otherwise, where an essential <

element ofthe crime isdishonesty or when the crime isdirectly related to the H
practice of engineering or surveying; or conviction of, or entry of a plea of
guilty or nolo contendere, of any crime involvingmoral turpitude. O

(4) Violation of any provisions of this Chapter, the Rules of Professional
Conduct, or any rules as adopted by the Board.

(5) Being declared insane or incompetent by a court of competent jurisdiction
and having not later been lawfully declared sane or competent.

(6) Professional incompetence. In the event the Board finds that a certificate q
holder is incompetent the Board may, in its discretion, require oral or written ^
examinations, orother indication ofthe certificate holder's fitness topractice ^
engineering or land surveying and suspend the license during any such 'Q
period. O

(b) The Board may (i) revoke a certificate of authorization, or (ii) to suspend a
certificate of authorization for a period of time not exceeding two years, of any corporation or
business firm where one or more of its officers or directors have committed any act or have
been guilty of any conduct which would authorize a revocation or suspension of their
certificates of licensure under the provision of this section.

(c) The Board may levy a civil penalty not in excess of five thousand dollars ($5,000)
for any engineer or not in excess of two thousand dollars ($2,000) for any land surveyor who
violates any of the provisions of subdivisions (I) through (4) of subsection (a) of this section.
The clear proceeds of all civil penalties collected by the Board, including civil penalties
collected pursuant to G.S. 89C-22(c), shall be remitted to the Civil Penalty and Forfeiture Fund
in accordance with G.S. 115C-457.2.

(d) Before imposing and assessing a civil penalty and fixing the amount, the Board
shall, as a part of its deliberation, take into consideration the following factors:

(1) The nature, gravity, and persistence of the particular violations;
(2) The appropriateness of the imposition of a civil penalty when considered

alone or in combination with other punishment;
(3) Whether the violation(s) were done willfully and maliciously; and
(4) Any other factors which would tend to either mitigate or aggravate the

violation(s) found to exist. (1921, c. 1, s. 10; C.S., s. 6055(1); 1939, c. 218,
s. 2; 1951, c. 1084, s. 1; 1953, c. 1041, s. 10; 1957, c. 1060, s. 5; 1973, c.
1331, s. 3; 1975, c. 681, s. 1; 1989, c. 669, s. 1; 1993 (Reg. Sess., 1994), c.
671, s. 6; 1998-118, s. 19; 1998-215, s. 134; 2003-347, s. 2; 2011-304, s. 5.)

§ 89C-22. Disciplinary action - Charges; procedure.
(a) Any person may prefer charges of fi*aud, deceit, gross negligence, incompetence,

misconduct, or violations of this Chapter, the rules of professional conduct, or any rules
adopted by the Board against any Board licensee. The charges shall be in writing and shall be
sworn to by the person or persons making them and shall be filed with the Board.

(b) All charges, imless dismissed by the Board as unfounded or trivial or unless settled
informally, shall be heard by the Board as provided under the requirements of Chapter 150B of
the General Statutes.

(e) If, after a hearing, a majority of the Board votes in favor of sustaining the charges,
the Board shall reprimand, levy a civil penalty, suspend, refuse to renew, refuse to reinstate, or
revoke the licensee's certificate, require additional education or, as appropriate, require
reexamination.
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(d) Alicensee who is aggrieved by afinal decision of the Board may appeal for judicial ^

review as provided by Article 4 of Chapter 150B. q
(e) The Board may, upon petition of an individual or an entity whose certificate has j

been revoked, for sufficient reasons as it may determine, reissue a certificate of licensure or i
authorization, provided that a majority of the members of the Board vote in favor of such £2
issuance. (1921, c. 1, s. 10; C.S., s. 6055(1); 1939, c. 218, s. 2; 1951, c. 1084, s. 1; 1953, c. £
1041, s. 10; 1957, c. 1060, s. 5; 1973, c. 1331, s. 3; 1975, c. 681, s. 1; 1981, c. 789; 1989, c. O
669, s. 2; 1993 (Reg. Sess., 1994), c. 671, s. 7; 1998-118, s. 20; 2011-304, s. 6.)

§ 89C-23. Unlawful to practice engineering or land surveying without licensure; unlawful
use of title or terms; penalties; Attorney General to be legal adviser.

Any person who shall practice, or offer to practice, engineering or land surveying in this
State without first being licensed in accordance with the provisions of this Chapter, or any ^
person, firm, partnership, organization, association, corporation, or other entity using or
employing the words "engineer" or "engineering" or "professional engineer" or "professional 'g
engineering" or "land surveyor" or "land surveying," or any modification or derivative of those O
words in its name or form of business or activity except as licensed under this Chapter or in
pursuit of activities exempted by this Chapter, or any person presenting or attempting to use the
certificate of licensure or the seal of another, or any person who shall give any false or forged
evidence of any kind to the Board or to any member of the Board in obtaining or attempting to
obtain a certificate of licensure, or any person who shall falsely impersonate any other licensee
of like or different name, or any person who shall attempt to use an expired or revoked or
nonexistent certificate of licensure, or who shall practice or offer to practice when not qualified,
or any person who falsely claims that the person is registered under this Chapter, or any person
who shall violate any of the provisions of this Chapter, in addition to injunctive procedures set
out hereinbefore, shall be guilty of a Class 2 misdemeanor. In no event shall there be
representation of or holding out to the public of any engineering expertise by unlicensed
persons. It shall be the duty of all duly constituted officers of the State and all political
subdivisions of the State to enforce the provisions of this Chapter and to prosecute any persons
violating them.

The Attorney General of the State or an assistant shall act as legal adviser to the Board and
render any legal assistance necessary to carry out the provisions of this Chapter. The Board
may employ counsel and necessary assistance to aid in the enforcement of this Chapter, and the
compensation and expenses for the assistance shall be paid fi-om funds of the Board. (1921, c.
1, s. 12; C.S., s. 6055(n); 1951, c. 1084, s. 1; 1975, c. 681, s. 1; 1993, c. 539, s. 612; 1994, Ex.
Sess., c. 24, s. 14(c); 1998-118, s. 21.)

§ 89C-24. Licensure of corporations and business firms that engage in the practice of
engineering or land surveying.

A corporation or business firm may not engage in the practice of engineering or land
surveying in this State unless it is licensed by the Board and has paid an" application fee
established by the Board in an amount not to exceed one hundred dollars ($100.00). A
corporation or business firm is subject to the same duties and responsibilities as an individual
licensee. Licensure of a corporation or business firm does not affect the requirement that all
engineering or land surveying work done by the corporation or business firm be performed by
or under the responsible charge of individual registrants, nor does it relieve the individual
registrants within a corporation or business firm of their design and supervision responsibilities.
The Board may adopt rules regulating the operation of offices and places of business of
corporations and business firms licensed under this section to ensure that professional
engineering and land surveying services are performed under the supervision of licensed
professional engineers and land surveyors.

o
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This section applies to every coiporation that is engaged in the practice of engineering or ^

land surveying, regardless of when it was incorporated. A corporation that is not exempt from q
Chapter 55B of the General Statutes by applicationof G.S. 55B-15 must be incorporatedunder
that Chapter. (1921, c. 1, s. 14; C.S., s. 6055(p); 1951, c. 1084, s. 1; 1969, c. 718, s. 18; 1975, c.
681, s. 1; 1993 (Reg. Sess., 1994), c. 671, s. 4; 1998-118, s. 22; 2000-115, s. 3.) £2

u.

§ 89C-25. Limitations on application of Chapter. O
This Chapter shall not prevent the following activities:

(1) The practice of architecture as defined in Chapter 83A of the General
Statutes, landscape architecture as defined in Chapter 89A of the General
Statutes, or contracting as defined in Articles 1, 2, 4 and 5 of Chapter 87 of
the General Statutes. 5

(2) Repealed by Session Laws 2011-304, s. 7, effectiveJune 26, 2011. ^
(3) Repealed by Session Laws 2011-304, s. 7, effective June 26, 2011. ^
(4) Engaging in engineering or landsurveying as an employee or assistant under 'g

the responsible charge of a professional engineer or professional land O
surveyor.

(5) The practice of professional engineering or land surveying by any person not
a resident of, and having no established place of business in this State, as a
consulting associate of a professional engineer or professional land surveyor
licensed under the provisions of this Chapter; provided, the nonresident is
qualified for performing the professional service in the person's own state or
country.

(6) Practice by members of the Armed Forces of the United States; employees
of the government of the United States while engaged in the practice of
engineering or land surveying solely for the government on government-
owned works and projects; or practice by those employees of the Natural
Resources Conservation Service, county employees, or employees of the
Soil and Water Conservation Districts who have federal engineering job
approval authority that involves the planning, designing, or implementation
ofbest management practices on agricultural lands.

(7a) The engineering or surveying activities of a person as defined by G.S.89C-
3(5) who is engaged in manufacturing, processing, producing, or
transmitting and delivering a product, and which activities are reasonably
necessary and connected with the primary services performed by individuals
regularly employed in the ordinary course of business by the person,
provided that the engineering or surveying activity is not a holding out or an
offer to the public of engineering or surveying services, as prohibited by this
Chapter. The engineering and surveying services may not be offered,
performed, or rendered independently from the primary services rendered by
the person. For purposes of this subdivision, "activities reasonably necessary
and connected with the primary service" include the following:
a. Installation or servicing of the person's product by employees of the

person conducted outside the premises of the person's business.
b. Design, acquisition, installation, or maintenance of machinery,

equipment, or apparatus incidental to the manufacture or installation
of the product performed by employees of the person upon property
owned, leased, or used by the person.

c. Research and development performed in connection with the
manufacturing, processing, or production of the person's product by
employees of the person.

<
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Engineering or surveying activities performed pursuant to this subdivision, ^
where the safety of the public is directly involved, shall be imder the q
responsible charge of a licensed professional engineer or licensed j
professional surveyor. ^

(8) The (i) preparation of fire sprinkler planning and design drawings by a fire SJ
sprinlder contractor licensed under Article 2 of Chapter 87 of the General
Statutes, or (ii) the performance of intemal engineering or survey work by a O
manufacturing or communications common carrier company, or by a
research and development company, or by employees of those corporations
provided that the work is in connection with, or incidental to products of, or
nonengineering services rendered by those corporations or their affiliates.

(9) The routine maintenance or servicing of machinery, equipment, facilities or q
structures, the work of mechanics in the performance of their established ^
functions, or the inspection or supervision of construction by a foreman, ^
superintendent, or agent of the architect or professional engineer, or services "g
of an operational nature performed by an employee of a laboratory, a O
manufacturing plant, a public service corporation, or governmental
operation.

(10) The design of land application irrigation systems for an animal waste
management plan, required by G.S. 143-215.10C, by a designer who
exhibits, by at least three years of relevant experience, proficiency in soil
science and basic hydraulics, and who is thereby listed as an Irrigation
Design Technical Specialist by the North Carolina Soil and Water
Conservation Commission. (1921, c. 1, s. 13; C.S., s. 6055(o); 1951, c.
1084, s. 1; 1975, c. 681, s. 1; 1995, c. 146, s. 1; 1995 (Reg. Sess., 1996), c.
742, s. 35; 1997-454, s. 1; 1998-118, s. 23; 2007-536, s. 1; 2011-183, s. 53;
2011-304, s. 7; 2014-120, s. 11(a).)

§ 89C-25.1. Supervision of unlicensed individuals by licensed person.
In all circumstances in which unlicensed individuals are permitted imder this Chapter to

perform engineering or land surveying work, or both, under the supervision of a licensed
engineer, land surveyor, or both, the Board may by regulation establish a reasonable limit on
the number of unlicensed individuals which a licensee of the Board may directly or personally
supervise at onetime. (1979, c. 819, s. 5; 1998-118, s. 24.)

§ 89C-25.2. Program of Ucensure by discipline.
The Board shall submit to the legislative committees of reference by July 1, 1981, a

program of licensure by discipline and an analysis of the costs and merits thereof in order to
permit the General Assembly to make a decision on the establishment of such a program. The
"committees of reference" shall be the Senate and House Committees on State Government

respectively or such other committees as the respective presiding officers may determine.
(1979, c.819, s.5.)

§ 89C-26: Repealed by Session Laws 1997-309, s. 10.

§ 89C-27. Invalid sections; severability.
If any of the provisions of this Chapter, or if any rule, regulation or order thereunder, or if

the application of such provision to any person or circumstance shall be held invalid, the "
remainder of this Chapter and the application of such provision of this Chapter or rule,
regulation or order to persons or circumstances, other than those as to which it is held valid,
shall not be affected thereby. (1975, c. 681, s. 1.)
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§ 89C-28. Existing licensure not affected. q
Nothing in this Chapter shall be construed as affecting the status of licensure of any j

professional engineer or land surveyor who is rightfully in possession of a certificate of ^
licensure duly issued by the Board and valid as of July 1, 1975. (1951, c. 1084, s. 1; 1959, c.
1236, s. 2; 1975, c. 681, s. 1; 1998-118, s. 25.)
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1 the witness in your speaking objections.

2 MR. GEORGE: That's not even remotely what

3 I'm doing.

4 You're submitting this as an exhibit, and

5 I'd like you to tell me how this exhibit connects to

6 the topics. You've made an attempt to do that.

7 I'm just saying, as you ask your question,

8 I may --we may need clarity as to what testimony

9 you're trying to elicit from Mr. Martin, whether it's

10 from his personal experience or whether it's on

11 behalf of the company. We'll take it on a

12 question-by-question basis.

13 MR. TILLEY: You're free to object to form.

14 BY MR. TILLEY:

15 Q. Mr. Martin, turning your attention back to your

16 previous hearing testimony.

17 Do you recall agreeing that it is reasonable to

18 require Time Warner Cable to comply with the NESC when

19 making attachments to cooperatives' poles?

20 A. Yes.

21 Q. Would you also agree that it is correct and

22 reasonable to require Charter to comply with the NESC

23 when making attachments to cooperatives' poles?

24 A. Yes.

25 Q. Do you recall testifying that it i .s rea.sonab! e to

www.huseby.com Huseby, Inc. Regional Centers 800-333-2082
Charlotte - Atlanta - Washington, DC - New York ~ Houston ~ San Francisco
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1 Manual discussed in your previous testimony apply to

2 Charter in this case?

3 MR. GEORGE: Objection to form.

4 THE WITNESS: It may not apply at this time.

5 BY MR. TILLEY:

6 Q. Do you know?

7 A. I'm not sure, but it may not apply.

8 Q. Since your testimony in June, have you gone back

9 and reviewed Time Warner Cable's Safety Practices

10 Manual?

11 A.I have not.

12 Q. Do you know if Charter has its own Safety

13 Practices Manual?

14 A. No, I do not know.

15 Q. Have you ever reviewed a Safety Practices Manual

16 for Charter?

17 A. I have not.

18 Q. During your testimony, I recall that you said

19 that Time Warner Cable does not have a separate program

20 to inspect its aerial facilities under NESC Rule 214; do

21 you recall that?

22 A. Yes.

23 Q. And you testified that Time Warner Cable

24 employees generally note violations, when they come

25 across them, and fix them in the regular course of their

www.huseby.com Huseby, Inc. Regional Centers 800-333-2082
Charlotte - Atlanta - Washington, DC ~ New i^ork ~ Houston - San Francisco
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1 work; do you recall that?

2 A. Yes, I do.

3 Q. But there's no independent or no employee who is

4 assigned responsibility to ride Time Warner's lines or

5 facilities to inspect them for safety issues; do you

6 recall that?

7 A. I do.

8 Q. With respect to Charter, does Charter have a

9 separate program to inspect its lines or aerial

10 facilities under NESC Rule 214?

11 MR. GEORGE: Objection.

12 To the extent you're asking about training,

13 safety, engineering practices followed by Charter, we

14 designated Mike Mullins for that topic, and I believe

15 you've asked these set of questions to Mike Mullins.

16 So you can ask Nestor his personal

17 knowledge, but he will not be testifying on behalf of

18 the company.

19 MS. HARDEN: He will be testifying in his

20 capacity with the company, correct?

21 MR. GEORGE: He will be testifying as an

22 employee of the company about his personal knowledge.

23 BY MR. TILLEY:

24 Q. You are the Senior Director of Construction

25 overseeing Charter's operations in the Carolina Region,

www.huseby.com Huseby, Inc. Regional Centers 800-333-2082
Charlotte - Atlanta - Washington, DC - New York - Houston ~ San Francisco
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1 correct?

2 A. Correct.

3 Q. Does Charter have a separate program to inspect

4 its lines and aerial facilities for safety violations

5 under NESC Rule 214?

6 MR. GEORGE: Same objection.

7 THE WITNESS: Wot to my knowledge.

8 BY MR. Tilley:

9 Q. Is it your understanding that Charter's practice

10 is, generally, to have employees note violations when

11 they come across them in the course of their regular

12 work?

13 MR. GEORGE: Same objection.

14 THE WITNESS: Yes.

15 BY MR. TILLEY:

16 Q. But Charter does not have a safety inspection

17 program, other than when employees happen to come across

18 something?

19 MR. GEORGE: Same objection.

20 THE WITNESS: Correct.

21 BY MR. TILLEY:

22 Q. And there's no Charter employee that has

23 responsibility for riding the lines in Charter's aerial

24 facilities to inspect them for safety issues; is that

25 correct?

www.huseby.com Huseby, Inc. Regional Centers 800-333-2082
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1 MR. GEORGE: Same objection.

2 THE WITNESS: Correct.

3 BY MR. TILLEY:

4 Q- I remember, in your testimony in the Time Warner

5 case, you testified that as far as conducting regular

6 safety inspections. Time Warner Cable generally relies

7 on pole owners to do those inspections; do you recall

8 that?

9 A. I recall saying it was a shared responsibility.

10 Q. Well, your testimony was, I believe, and it was

11 almost word-for-word, that as far as conducting regular

12 separate safety inspections. Time Warner Cable generally

13 relies on pole owners to conduct inspections; do you

14 recall that?

15 MR. GEORGE: Objection to form.

16 THE WITNESS; Yes.

17 BY MR. TILLEY:

18 Q. Is the same true for Charter?

19 MR. GEORGE: Objection.

20 Again, this is not a topic that this

21 witness is designated to testify about.

22 THE WITNESS: Yes.

23 BY MR. TILLEY:

24 Q. It is the same for Charter?

25 MR. GEORGE: Same objection.

www.huseby.com Huseby, Inc. Regional Centers 800-333-2082
Charlotte ~ Atlanta - Washington, DC ~ New York ~ Houston - San Francisco
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1 the span footages. We measure clearances, and then we

2 notify the attacher and request permission to make those

3 attachments.

4 Q. When you say we, are those Charter's employees or

5 are those Charter's contractors?

6 A. Those are Charter's employees.

7 Q. Then if the pole owner gives permission to make

8 the attachment, who actually does the work?

9 A, That is our contractor.

10 Q. Is there any time, at least in the extension of

11 the main line, distribution main line attachments, that

12 or main line construction — excuse me — that Charter

13 employees do the construction work, as opposed to

14 contractors?

15 MR. GEORGE: Objection. Vague.

16 BY MR. TILLEY;

17 Q. Do your employees ever do construction on

18 extension of the main line?

19 A. My employees do not.

20 Q. So in every instance when you're doing

21 construction on the main line, that is work done through

22 contractors?

23 A. That is correct.

24 Q. Is there a Maintenance Group, with respect to the

25 aerial plant, or a group that performs maintenance?

www.huseby.com Huseby, Inc. Regional Centers 800-333-2082
Charlotte ~ Atlanta ~ Washington, DC - New York - Houston ~ San Francisco
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1 A. Yes.

2 Q. Is that separate from your Construction Group?

3 A. That is.

4 Q. What does that Maintenance Group do when it

5 conducts its work?

6 A. They monitor signal levels. They adjust the

7 equipment, the active equipment, to ensure that it's

8 running at its peak levels. They monitor power

9 supplies.

10 Q. Do they do anything else?

11 A. They do repairs to the plant.

12 Q. What types of repairs do they perform?

13 A. If there's a broken cable, if there's a cut

14 cable, if equipment is damaged, they will replace it.

15 Q. Now, my understanding is, when you were talking

16 about signal strength, that the primary focus of the

17 Maintenance Group is to make sure that the signal is

18 being transmitted across Charter's facilities; is that

19 correct?

20 A. That is correct.

21 Q. Does the Maintenance Group conduct regular

22 reviews or inspections of Charter's lines to make sure

23 that they comply with the applicable codes and

24 construction specs?

25 A. They're in the field daily, and they do monitor,

www.huseby.com Huseby, Inc. Regional Centers 800-333-2082
Charlotte ~ Atlanta - Washington, DC ^ New York ~ Houston ~ San Francisco
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1 look for the plant inconsistencies.

2 Q. When they're in the field daily, though, that's

3 because they're performing this work monitoring signal

4 strength, checking power supplies, or fixing broken

5 lines; is that correct?

6 A. That is correct, but they're also looking at our

7 plant to make sure that it's secure.

8 Q. If they see anything along the way, they're

9 supposed to note it and do something about it; is that

10 right?

11 A. They will.

12 Q. But they're not independently tasked to go

13 through and make sure that the attachments are in

14 compliance and clearances have remained the same over

15 time?

16 A. Not specifically, no.

17 Q. Does your Construction Group have a program to

18 regularly inspect the lines for compliance with NESC and

19 other construction specifications?

20 A. Many like the maintenance techs, my coordinators

21 are in the field every day, and we're observing the

22 plant as we're riding our jobs.

23 Q. So they'll catch it if they see it in the course

24 of other business?

25 A. Yes.

www.huseby.com Huseby, Inc. Regional Centers 800-333-2082
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1 Q. Are any of the employees that perform — let me

2 back up for just a second.

3 Are any of Charter's employees that perform

4 construction or maintenance work on its aerial

5 facilities professional engineers?

6 A. No, they're not.

7 Q. Does Charter provide its employees training on

8 the NESC?

9 A, We train our employees on topics within the NESC.

10 Q. And just for the purposes of the Record, when I

11 said the NESC, I mean the National Electric Safety Code.

12 A. Correct. Yes.

13 Q. You said that Charter performs training on

14 portions of the NESC.

15 Are those formal trainings or is that on-the-job

16 training?

17 A. That is primarily on-the-job training.

18 Q. To the extent Charter provides formal training,

19 what is that formal training program?

20 A. There are various training topics that we cover

21 on a weekly, monthly basis. They range anywhere from

22 defensive driving to power supplies, handling temporary

23 cables, office safety, proper lifting, just general

24 safety.

25 Q. In those trainings, is defensive driving covered

www.huseby.com Huseby, Inc. Regional Centers 800-333-2082
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1 by the NESC?

2 A. Not that I'm aware of.

3 Q. And those trainings are in-house trainings for

4 Charter employees only; is that correct?

5 A. Yes.

6 Q. They're not for contractors?

7 A. That's correct.

8 Q. Who provides those trainings?

9 A. The supervisors.

10 Q. When Charter applies to attach to Blue Ridge's

11 poles, does it do an engineering analysis on the

12 proposed construction before it asks Blue Ridge for

13 permission to attach?

14 MR. GEORGE: Objection to form.

15 BY MR. TILLEY:

16 Q. Charter makes attachments to Blue Ridge's poles;

17 is that correct?

18 A. That is correct.

19 Q. And Charter determines that it's going to attach

20 to those poles before it makes the attachment, I'm

21 assuming, correct?

22 A. That is correct.

23 Q. When Charter decides to attach to Blue Ridge's

24 poles, does it perform an engineering analysis of the

25 attachments before making them?

www.huseby.com Huseby, Inc. Regional Centers 800-333-2082
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1 correct?

2 A. That is correct.

3 Q. Have you ever seen a loading analysis performed

4 on overlashing --

5 MR. GEORGE: Objection, form.

6 BY MR. TILLEY:

7 Q. — or proposed overlashing?

8 MR. GEORGE: Same objection.

9 THE WITNESS: I'm sorry. Repeat the

10 question.

11 BY MR. TILLEY:

12 Q. In your work with Charter, have you ever seen or

13 has Charter ever performed a loading analysis before or

14 after it overlashed facilities?

15 MR. GEORGE: Same objection.

16 THE WITNESS: The cables we overlash are

17 lightweight. So no.

18 BY MR. TILLEY:

19 Q. Have you ever performed a wind loading analysis

20 of either proposed or completed overlashing?

21 MR. GEORGE: Objection, form.

22 THE WITNESS: That would be the same answer.

23 BY MR. TILLEY:

24 Q. Does Charter perform an analysis of its pole

25 attachments in its proposed construction to ensure it

www.huseby.com Huseby, Inc. Regional Centers 800-333-2082
Charlotte ~ Atlanta ~ Washington, DC ~ New York Houston ~ San Francisco
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1 would need to maintain additional clearance from.

2 Q. So say there's a transformer on the pole that's

3 below the neutral, how would that change things?

4 A. Then we would need to maintain a minimum of

5 40 inches below the bottom of the transformer and still

6 maintain our 72 inches from the neutral.

7 Q. Where does that 72 inch clearance requirement

8 come from?

9 A. Out of the Agreement with Blue Ridge.

10 Q. Charter's Agreement with Blue Ridge?

11 A. Yes,

12 Q. You said that Charter uses contractors to perform

13 construction work; is that correct?

14 A. That is correct.

15 Q. In fact, it uses contractors to perform all of

16 its construction work; is that correct?

17 A. That's correct.

18 Q. And you said that, at least with respect to

19 construction work. Charter employees never perform that

20 work themselves in Blue Ridge's territory; is that

21 correct?

22 A. That's correct.

23 Q- Has Charter always used contractors to do its

24 construction work?

25 A. Yes.

www.huseby.com Huseby, Inc. Regional Centers 800-333-2082
Charlotte ~ Atlanta ~ Washington, DC ~ New York - Houston ~ San Francisco
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1 A. They do, yes.

2 Q. How do you know that?

3 A. We periodically review their safety training.

4 Q. What do you review when you review their safety

5 training?

6 A. Topics, attendees.

7 Q. So they provide some sort of documentation?

8 A. Yes.

9 Q. And that documentation, what does it include?

10 A. Just the topics, safety topics covered and the

11 attendees.

12 Q. Does Charter ever provide safety training to

13 contractors' employees?

14 A. No, we do not.

15 Q. Does Charter ever provide training to

16 contractors' employees on compliance with the NESC?

17 A. No, we do not.

18 Q. Does Charter ever provide training to

19 contractors' employees on the specifications or

20 construction requirements that Blue Ridge imposes on its

21 system?

22 A. Yes, we do.

23 Q. How do you provide that training?

24 A. Usually verbal, just verbal communication with

25 the supervisors so they understand the requirements for

www.huseby.com Huseby, Inc. Regional Centers 800-333-2082
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1 the different utilities that we*re attaching to their

2 poles.

3 Q. So there's no formal communication of Blue

4 Ridge's construction requirements; is that right?

5 MR. GEORGE: Objection to form.

6 BY MR. TILLEY:

7 Q. It's just verbal?

8 MR. GEORGE: Objection to form.

9 THE WITNESS: Yes. It's a meeting.

10 BY MR. TILLEY:

11 Q. It's not written?

12 A. Correct.

13 Q. And that meeting typically occurs between whom?

14 A. The Construction Team and the contractors'

15 supervisors.

16 Q. Let me pull out a document here. Excuse me.

17 Before' I do that.

18 You said that Charter's — excuse me — Blue

19 Ridge's construction specifications are communicated

20 between construction personnel verbally between

21 Charter's construction personnel and its contractors'

22 personnel; is that right?

23 A. That is correct.

24 Q. Is there any follow-up documentation to confirm

25 that those specifications were communicated to the

www.huseby.com Huseby, Inc. Regional Centers 800-333-2082
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cli Section 2: Definitions con

climbing. The vertical movement (ascending anddescending) andhorizontal movement to access or depart
the worksite.

common use. Simultaneous use by two or more utilities ofthe same kind.

communication equipment. Equipment that produces, modifies, regulates, or controls communication
signals. This equipment may also produce, modify, or safeguarda supply of electric energy for the exclusive
use ofcommunication devices as long as the equipment and communication devices being served are owned
and operated by the same party. See: electric supply equipment.

communication lines. See: lines.

communication space. The space on joint-use structures where communication facilities are separated from
the supply space by the communicationworker safety zone. See Figure D-1.

SUPPLY SPACE

COMMUNICATION WORKER SAFETY ZONE

COMMUNICATION SPACE

LOWEST LINE

COMMUNICAnON CABLE

ORCONDUCTOR

Figure D-1—Communication space

conductor.

1. A material, usually in the form ofa wire, cable, or bus bar, suitable for carrying an electric current.

2. bare conductor. A metallic conductor without a covering.

3. bundled conductor. An assembly of two or more conductors used as a single conductor and
employing spacers to maintain a predetermined configuration. The individual conductors of this
assembly are called subconductors.

4. covered conductor. A conductor covered with a dielectric having no rated insulating strength or
having a rated insulating strength less than the voltage ofthe circuit in which the conductor is used.

5. fiber-optic conductor. See: fiber-optic cable—communication or fiber-optic cable—supply.

6. grounded conductor. A conductor that is intentionally grounded, either solidly or through a
nonintemipting current-limiting device.

7. grounding conductor. A conductor that is used to connect the equipment or the wiring system with
a grounding electrode or electrodes.

8. insulated conductor. A conductor covered with a dielectric (other than air) having a rated
insulating strength equal to or greater than the voltage of the circuit in which it is used.

9. lateral conductor. A wire or cable entirely supported on one structure and extending in a general
horizontal, vertical, or diagonal direction to make connections to line conductors, service drops,
equipment, or other facilities supported on the same structure. Lateral conductors may be attached
directly to the structure or supported away from die structure.

Copyright© 2016 IEEE. All rights reserved.
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Section2:Definitionssup

structureconflict.Alinesosituatedwithrespecttoasecondlinethattheoverturningofthefirstlinewill
resultincontactbetweenitssupportingstructuresorconductorsandtheconductorsofthesecondline,
assumingthatnoconductorsarebrokenineitherline.

substation.See:electricsupplystation.

supervisedinstallation.Whereconditionsofmaintenanceandsupervisionensurethatonlyqualifiedpersons
monitorandservicethesystem.

supplyequipment.See:electricsupplyequipment.

supplyspace.Thespaceonjoint-usestructureswheresupplyfacilitiesareseparatedfromthecommunication
spacebythecommunicationworkersafetyzone.SeeFigureD-5.

NOTE:Communicationfacilitiesmaybelocatedinthesupplyspace(seeRule224A).

SUPPLYSPACE

COMMUNICATIONWORKERSAFETYZONE

I

COMMUNICATIONSPACE

LOWESTLINE

COMMUNICATIONCABLE

ORCONDUCTOR

FigureD-5—Supplyspace

supplystation.See:electricsupplystation.

supportedfacility.Anycomponentofanoverheadlinesystemthatissupportedon,butisnotintendedto
providestructuralstrengthto,thesupportingstructureormechanicalsupportsystem.

NOTE:Examplesofsupportedfacilitiesinclude,butarenotlimitedto,componentssuchasmessengers,
conductors,linehardware,equipmenthangerbrackets,andswitches.

supportingstructure.Themainsupportingunit(usuallyapoleortower)usedtosupportsupplyand/or
communicationconductors,cables,andequipment.

NOTE:Asupportingstructuremayconsistofasingleormultiplepolearrangementthatsupportssupplyand/or
communicationconductors,cables,andequipmentatalinelocation.

1.readilyclimbable.Asupportingstructurehavingsufficienthandholdsorfootholdssothatthe
structurecanbeclimbedeasilybyanaveragepersonwithoutusingaladder,toolsordevices,or
extraordinaryphysicaleffort.

2.notreadilyclimbable.Asupportingstructurenotmeetingthedefinitionofareadilyclimbable
structure,includingbutnotlimitedtothefollowing:

17
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235C3 Part 2: Safety Rules for Overhead Lines 235E3a

(3) For span lengths in excess of 45 m (150 ft), vertical clearance at the structure between
open supply conductors and communicationcables or conductors shall be adjusted so
that under conditions of conductor temperature of 15 ®C (60 ®F), no wind

I displacement and final sag, no open supply conductor of over 750 V but less than
50 kV shall be lower in the span than a straight line joining the points of support ofthe
highest communicationcable or conductor.

EXCEPTION: Effectively grounded supply conductors associated with systems of 50 kV or
less need meet only the provisions of Rule 235C2b(l).

3. Alternate clearances for different circuits where one or both exceed 98 kV ac, or 139 kV dc to
ground

The clearances specified in Rules 235C1 and 235C2 may be reduced for circuits with known
switching-surge factors, but shall not be less than the crossing clearances required by Rule
233C3.

4. Communication worker safety zone

The clearances specified in Rules 2350 and 238 create a communication worker safetyzone
between the facilities located in the supply space and facilities located in the communication
space, both at the structure and in the span between structures. Except as allowed by Rules
2380, 238D, and 239, no supply or communication facility shall be located in the
communication worker safety zone.

D. Diagonal clearance between line wires, conductors, and cables located at different levels on the
same supporting structure

No wire, conductor, or cablemay be closerto any otherwire,conductor, or cablethan definedby the
dashed line in Table 235-1, where V and H are determined in accordance with other parts of Rule
235.

4^. E. Clearances in any direction at or near a support from line conductors to supports, andto vertical or
lateral conductors, service drops, and span or guy wires, attached to the same support

1. Fixed supports

Clearances shall be not less than those given in Table 235-6.

EXCEPTION: For voltages exceeding 98 kV ac to ground or 139 kV dc to ground, clearances less than
those required by Table 235-6 are permitted for systems withknown switching-surge factor. (SeeRule
235E3.)

NOTE I: For clearances in any direction from supply line conductors to communication antennas in the
supply space attachedto the same supportingstructure, see Rule2351.
NOTE 2: For antennas in the eommunication space, see Rule 236DI and Rule 238.

2. Suspension insulators

Where suspension insulators areusedandarenotrestrained from movement, theclearance shall be
increased so that the string of insulators may swing transversely throughout a range of insulator
swingup to itsmaximum design swing angle without reducing thevalues given inRule235E1. The
maximum design swing angle shall bebased ona290 Pa(6Ib/f^) wind onthe conductor atfinal sag
at 15 ®C (60 °F). This may bereduced to a 190 Pa (4 Ib/ft^) wind in areas sheltered by buildings,
terrain, or otherobstacles. Trees are not considered to sheltera line.The displacement ofthe wires,
conductors, and cables shall include deflection of flexible structures and fittings, where such
deflection would reduce the clearance.

3. Alternate clearancesfor voltages exceeding 98 kV ac to ground or 139 kV dc to ground

The clearances specified in Rules 235E1 and 235B2 may be reduced for circuits with known
switching-surge factors but shallnot be less than the following:

a. Alternate clearances to anchor guys, surge-protection wires, and vertical or lateral
conductors

The alternate clearances shall be not less than the crossing clearances required by Rule
233B3 and Rules 233C3a and 233C3b for the conductor voltages concerned. For the

•
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Part 2: Safety Rules for Overhead Lines T-238-2

E. Communication worker safety zone

The clearances specified in Rules 235C and 238 create a communication worker safety zone
between the facilities located in the supply space and facilities located in the communicationspace,
both at the structure and in the span between structures. Except as allowed by Rules 238C, 238D,
and 239, no supply or communication facility shall be located in the communication worker safety
zone.

Table 238-1—-Vertical clearance between supply conductors and communications
equipment, between communication conductors and supply equipment, and between

supply and communications equipment
(Voltages are phase to groundforeffectively grounded circuits and those other circuits where allgroundfaults

are cleared by promptlyde-energizing the faulted section, both initially and following subsequent breaker
operations. See the definitions section for voltages of other systems. See also Rule 238B.)

Supply voltage
Vertical clearance 1

(kV)
(m) (in) <

1. Grounded conductor and messenger
hardware and supports

0.75 30
•(

2.0 to 8.7 1.00®

©
o

i

3. Over 8.7 1.00 plus 0.01 perkV®
in excess of 8.7 kV

40 plus 0.4 per kV ®
in excess of 8.7 kV

{

©Where Qon-current-carrying parts of supply equipmentare effectively grounded and the associated neutralmeeting
Rule230EI or supply cables meeting Rule 230C1 (including the support brackets) are bonded to communication
messengers at intervals meeting Rule 092Cthrough out well-defined areas andwhere communication is at lower
levels, clearances may be reduced to 0.75 m (30 in).

Table 238-2—Vertical clearance of span wires and brackets from communication lines
and equipment

(See also Rule 238C.)

Carrying luminaires, traffic signals, or
trolley conductors

Not effectively grounded Effectively grounded

(mm) (in) (mm) (in)

Above communication support arms 1000 40 500

0
o

CM

Below communication support arms 1000 40 600 24

Above messengers carrying communication cables 1000 40 100 4

Below messengers carryingcommunication cables 1000 40 100 4

From terminal box ofcommunication cable 1000 40 100 4

From communication brackets, bridle wire rings, or
drive hooks

1000 40 100 4

©Thismaybe reduced to300mm(12 in) foreitherspanwiresormetal partsofbrackets atpoints1.0m (40 in)ormore
from the structure surface.

190
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255.ClearanceforWires,Conductors,orCablesCarriedontheSameSupportingStructure

Onjoint-usestructures,acommunicationworkersafetyzone.of
1m(40in)betweencommunicationandsupplyconductorsofupto
(1)8700Vtogroundforeffectivelygroundedcircuitsor(2)8700V
betweenconductorsforothercircuitsisgenerallyconsideredan
appropriatevalue.Thecommunicationworkersafetyzonetemnnol-;
ogyhasbeeninlonguseandwascodified'in'^e200,2Edition.The
communicationworkersafetyzoneisorilyneededifthecommimica-
tionutilitychoosestousecommunicationworkrulesandequipnient.;
Experiencehasshownthat,withspanlengthsof45m(150ft)orless,
suchasarecommonlyfoundinurbanjoint-useconstruction,aim
(40in)clearanceatthestructurewillgenerallyminimizethepossibil
ityofaccidentalcontactsbetweentheusualtypesofsupply
conductorsandcommunicationcablesinthespans,evenwhenthe
supplyconductorsareloadedwithice.Thisclearanceisalsogener
allysufficienttolimitcontactinsituationswhereicemayfallorbe
jarredoffcommunicationcablesinthelowerpositionwhilethesup
plyconductorsarestillunderload.Suchclearancealsopro^desa-
clearwprldngspacebetweenthe'twotypesoffacilities'sbthat(1)line"
workers'worldngonsupplywiresataboutwaistlevelwillhaveclear,
legroombelowsuchwiresand(2)communicationsworkerswillbe
providedwithclearheadroomwhileworkingontheirfacilities.
Increasedclearancesarerequiredwithincreasedvoltage.

Experienceindicatesthatadequateclearanceatthesupportsisa
'fundamentalrequirementforsafetywherejoint-useconstructionis
employed.Whiletherulesprovideforaminimumclearanceof1m
(40in),greaterclearancesarerequiredwherespansexceed45m
(150ft)inlengthandforhighervoltages.Forapplicationof
Rule235C2a,thecalculationofvoltageisintendedtorequirethetwo
circuitstobeconsideredasbeing180°outofphase,asinaUsimilar
calculationsintheCode.

Wheredirect-currentfeedercircuitsofvoltagesinexcessof750V
togroundareinstalledabovecommunicationconductors,particular
attentionshouldbegiventothesags.Becauseoftheirsizeand

464NESCHandbook7thEdition
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Rule 235C Handbook Part 2: Safety Rules for Overhead Lines Rule 235C Handbook

On joint-use structures, a communication worker safety zone of 1 m (40 in.) between
communication and supply conductors of up to (1) 8700V to ground for effectivelygroimded circuits
or (2) 8700 V between conductors for other circuits is generally considered an appropriate value. The
communication worker safety zone terminology has been in long use and was codified in the 2002
Code. The communication worker safety zone is only needed if the communication utility chooses to
use communication work rules and equipment (see Rule 224A). Experience has shown that, with span
lengths of 45 m (150 ft) or less, such as are commonly found in urban joint-use construction, aim
(40 in.)clearance at the structure will generally minimize thepossibility of accidental contacts between
the usual types of supply conductors and communication cables in the spans, even when the supply
conductors ^e loaded with ice. This clearance is also generally sufiScient to limit contact in situations
where ice may fall or be jarred off communication cables in the lower position while the supply
conductors are still under load. Such clearance also provides a clear working space between the two
typesof facilities so that (1) line workersworking on supplywires at about waist level will have clear
leg room below such wires and (2) communications workers will be provided with clear headroom
while working on their facilities. Increased clearances are requiredwith increased voltage.

Experience indicates tliat adequate clearance at the supports is a fundamental requirement for
safetywherejoint-use construction is employed. While the rules provide for a minimum clearanceof
I m (40 in.), greater clearances are required where spans exceed 45 m (150 ft) in length and for higher
voltages. For application of Rule 235C2a, the calculation of voltage is intended to require the two
circuits to be considered as being 180° out ofphase, as in all similar calculations in the Code.

Where direct-current feeder circuits ofvoltages in excess of 750 V to ground are installed above
communicationconductors, particular attention should be given to the sags. Because of their size and
weight, it is somewhat difficult to deadend them under some conditions and they are often given large
sags. Consequently, the verticalclearance betweenthesetrolleyfeeders and communication conductors
at the supports should be increased over what is usually provided for supply conductors of equal
voltage.

EXCEPTION2 of Rule235Cl was added in the 1968 Code solely to encourage the use of
common crossing poles for communication service drops crossing under supply lines. EXCEPTION2

. applies only where a communication drop from one line crosses under an effectively groundedsupply
neutral of another line and is attached to the structure ofthe other line. It was intended to recognize that

—' many existing supply lines built solely for supply facilities would not have sufficient height to allow
both thenormalsupply/communication clearances andtherequiredgroundclearances at the same time.
It was concluded that, because multi-groundedneutrals do not ordinarily represent a safety hazard, and
because relatively few operations on such service drops would be required by communications
workers, the greater safety of a joint-crossing pole justified the reduced clearance allowed in this
special instance. EXCEPTION2 does not apply to joint-use or colinear construction. EXCEPTION3
was added in the 1981 Code.

EXCEPTIONS of Rule235Cl was added in the 1981 Code to reflect appropriate standard
practice.

The 1981 Code modified Rule 235C3 to show that it applied when one or both of the circuits
exceeds 98 kV to ground.

Table 235-5 was extensively revised in the 1987 Code. Phase-to-ground voltage values are
normally used in the column and row headings to enter the table. However, where a calculation is
required within the table. Rule 235A3 applies and the greaterof phasor difference voltage or phase-to-
ground voltage is used. This recognizes that the worstcasefor conductors of similarvoltageand phase
relationships may be when one line is tumed off and grounded for maintenance.

The vertical clearances of Table 235-5 are from the horizontal plane of the lowest surface of the
upper conductor at its attachmentpoint. This is a "square box" concept;vertical clearances are intended

{ to be exactly that; they are not diagonal clearances (see Rule 235D).
I Anew EXCEPTION under Rule 235C2b(l)(a) was added in the 1987 Code that allows neutrals
\ meeting Rule 230E1 to be attached with a clearance from communication of 750 mm (30 in.) at the
f structure ;/it maintains aclearance from communication of300 mm (12 in.) ormore atall points inthe
i span. This change was coordinated with Rule 238. The requirement that the neutral bebonded with the
3 communication messenger was added in the 1990 Code.
I The 2002 Code added EXCEPTION 2to Rule 235C2b(l)(a) to allow different utilities to use the
V clearances for the same utility, if they both agreed to do so. The 2012 Code moved both EXCEPTIONS
f ^ to the end ofthe rule and applied them to both Rule 235C2b(l)(a) and Rule 235C2b(l)(b).

A' 383
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Telephone
(919) 791-2000

NORTH CAROLINA BOARD OF EXAMINERS

FOR ENGINEERS AND SURVEYORS

4601 Six Forks Rd Suite 310
Raleigh, North Carolina 27609

November 2, 2017

Mr. Gregory L Booth, PE
PowerServlces, Inc.
1616 E. Millbrook Road, Suite 210
Raleigh, NO 27609

Re: Request for Guidance, "Practice of Engineering"
N.C. Gen. Stat. § 89C-3(6)

Dear Mr. Booth:

In response to your letter, dated October 31, 2017, I am providing
information consistent with previous interpretations of the Board within the
engineering committee and disciplinary review committees of the Board
and by briefly discussing with two engineering members of the Board.
While none of us can speak for the Board, this will give an insight into any
possible ultimate determination by the Board. The questions that you
asked about threshold determinations for when a Professional Engineer
(PE) is required, as you related it to the activities under a communications
contractor's scope of work in attaching cables, wires and associated
facilities and equipment onto the poles of the electric utility company,
must be interpreted under the licensing statute G.S. 89C-3(6) for the
definition of engineering.

The range of activities that you describe falls within the definition of
engineering and requires a PE. The threshold boils down to whether it
requires engineering knowledge to adequately protect the public. One
indicator is the calculation of loads. Please understand that the

engineering committee of the Board can be requested to review and
make a recommendation to the full Board for a definitive answer.

Specifically, "overlashing," or physically tying additional wires or cables to
those that are already attached to a utility pole thereby accommodating
additional strands of fiber or coaxial cable on existing pole attachments
and potentially increasing loads from deadweight and ice, snow and wind
would require engineering analysis and/or calculations to assure public
protection from failure and requires a PE. As you noted, overlashing
increases the weight and surface area of the attachment, impacting the
ice and wind loading calculations required by the National Electrical
Safety Code (NESC).

FAX

(919) 791-2012
EMAIL Address
ncbels@ncbels.org

WEB Site

www.ncbels.org
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While there is no specific threshold, if the work requires engineering J
knowledge (education, training or experience) to properly perform and (
protect the public then a PE is required. When additional loads are added
to the existing systems, it will in most cases require a PE. The Board in
applying G.S. 89C looks for a reasonable interpretation that will protect
the public. This does not impact maintenance, repair and renovation
work where loads are not increased and there are no other factors that J
impact the performance. c

(I

We will be glad to address any specific examples that you may encounter c
that you wish to submit to the Engineering Committee if you need further •
clarification. Let me know if I can be of additional help, by contacting me 3
at dstuttle@ncbels.ora or (919) 791-2000 ext. 111.

Sincerely,

David S. Tuttle

Board Counsel

DST/
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WA Exhibft No. 14

Pole Attachment

Rental Formula Comparisons

RENTAL FORMULAE

PUBLIC

POLE SPACE TVA APPA ARKANSAS FCC CABLE •hTeleccmlPlusZUS HRH

POLE HEIGHT 37.5" 37.5' 37.S' 37.5' 37.5'

POWER 7.17' Allocated
Part of 10.17' of "Assignable"

(Usable) Soaee
8.17' Allocated

Not Specified • Part of 13.5' of
"Usable" Soaee

Not Specified - Part of 13.5' of
"Usable" Soaee

COMMUNICATIONS WORKER SAFETY SPACE
Allocated Equally to 2

Communications Entitles

333'Allocated to "Common

Soaee"
Included In the "Un-Usable* Space Included in the "Usable* Space Included In the "Usable* Space

COMMUNICATIONS SPACE
Allocated to Communications

Attachers

Allocated to Communications

Attachers

Allocated to Communications

Attachers

Allocated to Communications

Attachers - Part of 13.5' of

"Usable" Soaee

Allocated to Communications

Attachers - Part of 13.5' of

'Usable* Soaee

CATV

TELCO

r Allocated

2'Allocated

r Allocated

1' Allocated

1'Allocated

r Allocated

r Allocated

N/A

r Allocated

1' Allocated

SUPPORTSPACE
Shared Equally ByAllAttachers

(Including Owner)
Included In "Common" Space

Included as Part of the "Un

usable" Space
Knownas °Un-usable" Space Known as "Urt-usable* Space

MINIMUM ATTACHMENT HEIGHT TO GROUND UNE

IN GROUND FOR STABILITY

18'

6'

18'

6'

2733' Which includes the Safety

Space. 1/3 Allocated Fullyto
Owner and 2/3 Allocated Equally
to AllAttachers Including Owner

18"

6'

18"

6'

PRESUMED NUMBER OFATTACHERS (INCLUDING
OWNER)

3 3 3 N/A 3

CALCULATION

1+ M3 + 24 1+2^ 1

133
1+ "

37S 37.5 373 37.5

% OF ANNUAL CHARGE AaOCATED TO CATV 2&M% 26.96H 18.86X 7A1K" 24.00K

' 1' Divided by 13.5' of "Usable"

Space



TVA

SPACE ALLOCATION ILLUSTRATION

Allocates usable space

Equal sharing of safety space
among all users attaching for
communication purposes

Equal sharing of support space
among all users Including
electrical

Space allocation Is 28.44% based
on assumed 37.5 foot pole with 3
average users

Results in a fair allocation of costs

among pole owner and pole users

NOT TO SCALE

ELECTRICAL

(7.17')

SAFETY

(3.33')

CABLE

(1.0')

TELEPHONE

(2.0')

SUPPORT

(24.0')

PUBLIC

13.5

24'



DELAWARE FORMULA

SPACE ALLOCATION ILLUSTRATION

Allocates usable space

Equal sharing of safety space
among all users attaching for
communication purposes

Equal sharing of support space
among all users Including
electrical

Space allocation is 28.74% based
on assumed 37.5 foot pole with 3
average users

Results In a fair allocation of costs

among pole owner and pole users

SPUT EVENLY TO

ALLATTACHERS

NOT TO SCALE

ELECTRICAL

(6.17')

SAFETY

(3.33')

CABLE

(1.0')

TELEPHONE

(1.0')

SUPPORT

(26.0')

20'CLEARANCE

6'IN GROUND

PUBLIC

11.5'

A

26'



INDIANA 40' POLE - 2 Party Pole

SPACE ALLOCATION ILLUSTRATION

Allocates usable space

Equal sharing of safety space
among all users

Equal sharing of support space
among all users including
electrical

Space allocation is 46.88% based
on assumed 40 foot pole with 2
average users

Resuits in a fair allocation of costs

among pole owner and pole users
after proratlon based on the # of 2

& 3 party poles

NOT TO SCALE

I

PUBLIC

ELECTRICAL

(3.5-)

SEPARATION

(3.33')

CABLE

(1.0')

SUPPORT*

(35.5-)

* Includes Separation

Space



INDIANA 40' POLE - 3 Party Pole

SPACE ALLOCATION ILLUSTRATION

Allocates usable space

Equal sharing of safety space
among all users

Equal sharing of support space
among all users Including
electrical

Space allocation is 31.25% based
on assumed 40 foot pole with 3
average users

Results in a fair allocation of costs

among pole owner and pole users
after proration based on the # of 2

& 3 party poles

NOT TO SCALE

I

PUBLIC

ELECTRICAL

(3.5-)

SEPARATION

(3.33')

CABLE

{1.0')

TELEPHONE

(1.0-)

SUPPORT*

(34.5')

* Includes Separation
Space



CITY OF SEATTLE

SPACE ALLOCATION ILLUSTRATION

STANDARD 4T POLE

Allocates, direct a/k/a usable
space

Equal sharing of safety space
among all users attaching

Equal sharing of support space
among all users including
electrical

Space allocation is 24.11% based
on assumed 47 foot pole with 3
average users & CATV using 1*of
space

Results in a fair allocation of costs

among pole owner and pole users 'SHARED

EQUALLYBYALL

ATTACHERS

NOT TO SCALE

ELEamCAL

(13')

SAFETY •

(4.0-)

CABLE

(1.0')

TELEPHONE

(2.0')

SUPPORT'

(27.0')

20'CLEARANCE

7'IN GROUND

PUBLIC



APPA CABLE RATE

SPACE ALLOCATION ILLUSTRATION

Allocates usable space only

Equal sharing of safety space
among all users attaching for
communication purposes

Equal sharing of support space
among all users Including
electrical

Space allocation is 26.96% based
on assumed 37.5 foot pole with 3
average users

Results in a fair allocation of costs

among pole owner and pole users

NOT TO SCALE

ELECTRICAL

(8.17')

SAFETY

(3.33')

CABLE

(1.0')

TELEPHONE

(1.0')

SUPPORT

(24.0')

18'CLEARANCE

6'IN GROUND

PUBLIC

13.5

24'



ARKANSAS FORMULA

SPACE ALLOCATION ILLUSTRATION

Allocates usable space

Safety space is included In the
"Unusable" space.

Pole owner allocated 1/3 of

unusable space. Equal sharing of
2/3 support space among ail users
including electrical

Space allocation is 18.86% based
on assumed 37.5 foot pole with 3
average users, inciuding the
Owner

Results in a fair allocation of costs

among pole owner and pole users

NOT TO SCALE

ELECTRICAL

(8.17')

SAFETY

(3.33')
"Unusable" in

Arkansas Formula

CABLE

(1.0')

TELEPHONE

(l-O'l

SUPPORT

(24.0')

18'CLEARANCE

6'IN GROUND

PUBLIC

13.5'

24'



FCC CABLE RATE

SPACE ALLOCATION ILLUSTRATION

Allocates usable space only

Safety space Is included In the
"Unusable" space.

No sharing of support space
among users

Space allocation is 7.41% based
on one foot of space out of 13.5' of
usable space

Results in unfair allocation of

costs

NOT TO SCALE

SAFETY

(3.33')
Considered "Usable"

by FCC

CABLE

(1.0')

SUPPORT

(24.0')

18'CLEARANCE

6'IN GROUND

PUBLIC

13.5'

>'

A

24'
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PUBLIC

Pole and Conduit Rental Calculation Information
(Dollars in thousands & Operational Data in whole numbers)

1
COMPANY: AT&T / BELLSOUTH CORPORATION

STUDY AREA: NORTH CAROLINA

PERIOD: From: Jan 2016 To: Dec 2016

COSA: SBNC

SUBMISSION: 1

Page 1 of 1

Row Row Title Amount

(a) (b)

Financial Information ($000)

100 Telecommunications Plant-in-Service 8,009,850
101 Gross Investment - Poles 108,196
102 Gross Investment - Conduit 244,189

200 Accumulated Depreciation - Total Plant-in-Service 6,494,987
201 Accumulated Depreciation - Poles 105,230
202 Accumulated Depreciation - Conduit 118,800

301 Depreciation Rate - Poles 5.70

302 Depreciation Rate - Conduit 1.90

401 Net Current Deferred Operating Income Taxes - Poles -

402 Net Current Deferred Operating Income Taxes - Conduit -

403 Net Current Deferred Operating Income Taxes - Total -

404 Net Non-Current Deferred Operating Income Taxes - Poles 2,343
405 Net Non-Current Deferred Operating Income Taxes - Conduit 5,288
406 Net Non-Current Deferred Operating Income Taxes - Total 173,460

501.1 Pole Maintenance Expense 2,449
501.2 Pole Rental Expense 15,030

501 Pole Expense 17,479

502.1 Conduit Maintenance Expense 1,109
502.2 Conduit Rental Expense 36

502 Conduit Expense 1,145

503 General &Administrative Expense 39,194
504 Operating Taxes 96,185

Operational Data (Whole numbers)

601 Equivalent Number of Poles 235,763
602 Conduit System Trench Kilometers 2,732
603 Conduit System Duct Kilometers 15,842

700 Additional Rental Calculation Information N/A
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J File:

Span Length (ft):257

Circuit 1
PrimaryConductor 4 ACSR (7/1)
Neutral Conductor: 4ACSR (7/1)

Cable -1 Sag (in): 89

ANS PL-Length (ft): 40
ADJ PL - Length (ft); 40

Setting Depth (Ft): 9.2
Setting Depth (Ft): 9.2

ANS PL

Blueridge EMC - Lenoir NO

Average Span - 257ft

Average Pole Length - 36.87
Pole Depth 6ft - 30.a7ft Out of Ground

Legacy Power Space - 8.5ft

CATV Attach Ht -141.98 from pole top

Max Attach Ht From Ground -18.97

NESC Medium

SagLine
Thursday, November 02, 2017

Sag (In):40@167'F
Sag (in): 35 @ 32* F

Elevation (ft):0
Elevation (ft): 0

Clearance «13.2 ft

Ruling Span (ft): 250
Ruling Span (ft): 250

PUBLIC

ADJ I
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JOINT GENERAL COMMITTEE

OF

EDISON ELECTRIC INSTITUTE

AND BELL TELEPHONE SYSTEM

New York, July 9, 1945.

..Membeb. Companies of E.E.I.

Associated Companies of Bell System:

For a number of years the following reports of the, Joint
General Committee of the NELA and Bell Telephone System
have formed a satisfactory basis for the coordination of the elec
trical facilities of electric supply companies and communication
facilities of the Bell System.

Principles and Practices for the Inductive Coordinationof Sup
ply'and Signal Systems— December 9, 1922.

Principles and Practices for the Joint Use of Wood Poles of
Supply and Communication Companies — Feb. IS, 1926.

Allocation of Costs Between Supply and Communication Com
panies— October 15, 1926.

The supply of copies of the original issue of these reports has
been exhausted and accordingly they have been reprinted. In this
reissue the three reports have been included under a single cover.
A few editorial changes have been made which involve no change
in substance.

H. B. Bryans

W. H. Saramis

E. C. Stone

"Edison Electric Institute Representatives

M. R. Sullivan

K. S. McHugh
Dell System Representatives

JOINT GENERAL COMMITTEE
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The Principles and Practices which are now being reissued
under a single cover have, during the past two decades, contributed
greatly to the successful operations of the power and telephone
industries, and because they have promoted cooperation between
these industries, they have benefited the general public. It seems
appropriate in connection with this reissue to review the develop
ment of these Principles and Practices however, for brevity, omit
ting mention of all but the original organization.

Previous to 1921, structural and inductive interference problems
were giving rise to increasing numbers of controversies between
Bell Telephone Companies and Power Companies throughout the
country. Early in 1921, therefore, a group of power andI'tele
phone men met to discuss the possibilities of a basis for an engi
neering solution of the problems concerned. Mr. Owen D. Young
presided at that meeting and there was formed the Joint General
Committee of the National Electric Light Association and Bell
Telephone System with the following membership:

Messrs. 0. D.'Youho, Chmrman,
Genera) Electrlo Contfsany,

R. H. Ballard,
Southern California Bdlcon Coropany,

M. R. Bump,
K. 1j, Doherty & Company,

H. M. Bvllesby, Represented by R. F. Fade,
H. M. BylleSby & Company,

J. J. Carty,
American Telephone and Telegraph Company.

Banoiopt Gberaroi,
American Telephone and Telegraph Company,

E. K. Hall,
American Telephone and Telegraph Company,

L. H. Kikmard,
The Bell Telephone Company of Pennsylvania,

MAitnN J. Insull,
Middle West UUlitles Company,

Robert Lindsay,
Cleveland Slectrio Illuminating Company,

Ben S. Read,
The Mountain States Telephone and Telegraph Company,

Paul Spencer,
United Oas Improvement Company, .

Guy E. Tbipp, ''
Westlnghouse Blocuio & Manufacturing Company,

M. H. Aylesworth, Sfcrfiary,
^rational Ulectrlo Light Association,

Messrs. Bump, Pack and Gherardi were designated as an Engi-



neering Subcommittee representing both interests with instructions
» to classify the types of situations in vbich engineering or technical
CQ conflicts were arising. They selected a committee of engineers
3 whose instructions were to proceed with a classification of the

types of problems concerned under two divisions (a) those for
which {a standard had been accepted by both partiesand (b) those
for which there were no existing standards. Their further instruc
tions were to approach. the various problems in the broadest
possible spirit of cooperation, with the- double objectives of the
removal of causes of friction and the early development of mutu
ally satisfactory practices. This committee of engineers consisted
of Messrs. H. P. Charlesworth, S. P. Grace, H. S. Osborne and
H. S. Warren, representing the Bell Telephone System and Messrs."
W. J. Canada, A. E. Silver and F. H. Lane, representing the
NELA. Mr. H. L. Wills later succeeded Mr. Canada.

The Engineering Subcommittee in its first report found that the
National Electrical Safety Code provided an acceptable guide to
practice for problems involving crossings, conflicting construction
and jointly occupied poles, and recommended, as to parallel con
struction, general principles pointing the way to the satisfactory
solution of specific cases. After further work the subcommittee
prepared the more comprehensive reports which are generally
Icnown as the Principles and Practices, and which with minor
editorial changes are reproduced in this booklet.

Early in its work the Engineering Subcommittee found that
there was need for mutually acceptable technical data to aid in the
solution of both electrical and structural coordination problems.
Accordingly, the Joint Subcommittee on Development and Re
search was organized in 1923. Its factual reports have greatiy
facilitated the solution of coordination problems by the power and
telephone companies aiid have enabled them to arrive at sound
engineeringanswers to the new problems which have accompanied
advances in the power and communication arts.
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FOR THE

INDUCTIVE COORDINATION OF SUPPLY AND
COMMUNICATION SYSTEMS

Scope,

These principles and practices are intended to apply to all new
^ installations, extensions and reconstructions and to the mainte-
Q. nance, operation and changes of all communication and supply

systems, where inductive coordinationmay be required now or later
to prevent interference with the rendering or providing of supply
or communication service.

PRINCIPLES

Du^ of Coordination.

(a) In order to meet the reasonable service needs of the
public, all supply and communication circuits with their
associated apparatus should be located, constructed, operated
and maintained in conformity with general coordinated
methods which maintain due regard to the prevention of
interference with the rendering of either service. These
methods should include limiting the inductive influence of
the supply circuits or the inductive susceptiveness of the
communication circuits or the inductive coupling between
circuits or a combination of these, in the most convenient
and economical manner.

(b) Where general coordinated methods will be insufficient,
such specific coordinated methods suited to the situation
should be applied to the systems of either or both kinds as
will most conveniently and economically prevent interference,
the methods to be based on the knowledge of the art.

Cooperation.

In order that full benefit may be derived from these principles
and in order to facilitate their proper application, all utilities be
tween whose facilities inductive coordination may now or lajter be
necessary, should adequately cooperate along the following lines:

(a) Each utility should'give to other utilities in the same
general territory advance notice of any construction or
change in construction or in operating conditions of its



Inductive Coordination

^ facilities concerned, or likely to be concerned, in situations
CD of proximity.

Q. (b) If it appears to any utility concerned that further con-
si)ieration is necessary, the utilities should confer and co
operate to secure inductive coordination in accordance with
the principles set forth herein.

(c) To assist in promoting conformity with these prin
ciples, an arrangement should be set up between all utilities
whose facilities occupy the same general territory, provid
ing for the interchange of pertinent data and information
including that relative to proposed and existing construction
and changes in operating conditions concerned or .likely to
be concerned in situations of proximity.

Choice Between Specific Methods.

When specific coordinated methods are necessary and there is
a choice between specific methods, those which provide the best
engineering solution should be adopted.

(a) The specific methods selected should be such as to meet
the service requirements of both systems in the most con
venient and economical manner without regard to whether
they apply to supply systems or communication systems or
both.

(b) In determining what specific methods are most con
venient and economical in any situation for preventing inter
ference, all factors for all facilities concerned should be
talren into consideration including present factors and those
vdlich can be reasonably foreseen.
(c) In determining whether specific methods, where neces
sary, shall be wholly by separation or partly by methods
based on less separation, the choice should be such as to
secure the greatest present and future economy and con
venience in the rendering of both services.

Inductive Coordination for Existing Construction.

(a) Utilities operating supply or communication circuits
should exercise due diligence in applying coordinated meth
ods, as occasion may rise, in accordance with these principles,
to existing construction.



(b) When supply or communication circuits are generally
reconstructed, or when associated apparatus is rearranged or
added, or when any change is made in the arrangement or
characteristics of circuits, the new or changed parts should

O be brought into conformity with these principles.
_l

3 Coordinated Locations for Lines.

^ Utilization "of the highways is essential to the econcwnical and
efficient extension, operation and maintenance of supply and com
munication facilities. To avoid unduly increasing the number or
difficulty of situations of inductive or other exposure incident to
the use of the same highway by two different kinds of -facilities,
all lines should, in general, be located as follows:

(a) General Location.

(1) Where the conditions and character of the circuits
permit, joint use of poles by communication and supply
circuits is generally preferable to separate lines when justi
fied by considerations of safety, economy and convenience,
and presuming satisfactory agreement between the parties
concerned as to terms and conditions.

(2) Where communication circuits and supply circuits on
pi, the same highway are not to occupy joint poles or where
J either kind of circuit is alone on a highway, all communi

cation circuits should be placed on one side of the highway
and all supply circuits should he placed on the other side,
so that, as far as practicable, one side of any section -of a
highway will be available as the communication side and one
side as the supply side.

(3) Unnecessary crossings from side to side of the high
way should he avoided.

(b) Detailed Location.

(1) Local Communication Lines.

Where to be located on the same highway witji local
supply lines, joint use is generally preferable to separate
lines, except sometimes in rural' districts and except
where the character of circuits involved makes separaU
lines on opposite sides of the highway more desirable.
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^ Where to be located on the same highway with
CD transmission lines, separate lines on opposite sides of the
^ highway are generally preferable unless a large number

of service wire crossings would be involved, in which
' case, joint use or other arrangements may be preferable.

(2) Toll or Through Communication Lines.

Where to be located on the same highway with local
supply lines or lower voltage transmission supply lines,
separate lines on opposite sides of the highway are gener
ally preferable, unless a large number of service wire
crossings would be involved, in which case, joint use or
other arrangements .may be preferable.

Where proposed for location on the same highway
or to follow the same general direction with higher voltage
tratismission supply lines, cooperative consideration should
determine whether such locations should be used, and if
so, what specific coordinated methods are necessary.
Where to be located on the same highway with higher
voltage transmission supply lines, separate lines on op
posite sides of the highway are preferable.

(3). Local Supply Lines.

Where to be located on the same highway with local
communication lines, joint use is generally preferable to
separate lines except sometimes in rural districts and ex
cept where the character of circuits involved makes
separate lines on opposite sides of the highway more
desirable.

Where to be located on the same highway with toll
or through communication lines, separate lines on opposite
sides of the highway are generally preferable, unless a
large number of service wire crossings would be involved,
in which case, joint use or other arrangements maybb
preferable.

(4) Transmission Supply Lines.

Where to be located on the same highway with local
communication lines or shorter toll or shorter trunk com

munication lines, separate lines on opposite sides of the
highway are generally preferable unless a large number of
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service wire crossings would be involved, in which case,
joint use or other arrangements may be preferable.

Where proposed for location on the same highway
or to follow the same general direction with longer toll
or through communication lines, cooperative considera>

ffl tion should determine whether such locations should be
? used and if so, what spedfic coordinated methods are

neoessary. Where to be located on the same highway with
longer toll or through communication lines, s^arate lines
on opposite sides of the highway are preferable.

(5) Avoidance of Ovetbuilding.
Overbuilding of one line by. another should be

avoided, where practicable. Where necessary for the two
kinds of lines to occupy the same side of a highway, joint
use is generally preferable to overbuilding.

(c) OTHEa Rights of Way.
The foregoing principles, although spedfically mentioning

highways, should also, when applicable, govern situations in
volving private rights of way near to each other or to high
ways.

Deferred General Coordlnatlen.

While communication or supply lines when alone should con
form to general coordinated methods, such lines, pending the
incoming or development of the other kinds of lines, may, if
deemed economically advantageous, occupy locations or use types
of facilities, construction and operating methods other than those
conforming to general coordinated methods. However, the loca
tion and character of such facilities should be altered when and
as necessary to conform to these methods upon the incoming or
development of another kind of facility conforming to general co
ordinated methods.

Special Ixicatlon and Types.

When coordination of supply and communication lines pf par
ticular types cannot be technically and economically established
under the methods of coordination covered by these principles,
special cooperative consideration should be g^ven to determining
what location and type of construction should be established for
each line of such type.

H
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• PRACTICES
m

Q_ Introductory.

TheJe recommended practices supplement, and are intended to
be in accord with, the principles given in the foregoing. They are
based on ^perience, and their application, in connection with the
principles on "Coordinated Location of Lines" will effectively
promote the inductive coordination of supply and communication
systems.

In the development of these detailed practices, it has been found
advisable to proceed step by step along two well defined sub
divisions, namely, practices based on qualitative considerations,
and those based on quantitative values. The practices given here
with cover qualitative considerations and form a basis for the
later adoption of definite quantitative values where they may
properly apply. It is recognized that in the growth and develop
ment of the respective utilities and as the development of the art
progresses, other satisfactory methods will doubtless be devised.
The fact that particular methods are specified herein does not pre
clude the use of other mutually satisfactory methods, nor their
incorporation In these practices as they may be agreed upon.

In order that the above considerations may be carried out it is
intended that the joint work on practices will be continued and
that additional material will be issued from time to time as it
becomes available. In the preparation of these practices, certain
factors were encountered which, due to lack of complete informa
tion, could not be as fully covered at this time as their importance
in indiictive coordination merits. Among these factors are in
cluded certain features of the protection of communication sys
tems, the selectivity of communication apparatus, the transposing
of supply circuits outside of inductive exposures and the question
of single versus multiple grounding in supply systems. ^

In order that the full intent of the principles may be carried
out, the practices hereinafter specified as "General Coordinated
Methods" should be applied to all communication and supply
systems, except as deviations may be made under the principle
of "Deferred Coordination." In cases of inductive exposure,
where these general coordinated methods are insufficient, such of
the practices hereinafter specified as "Specific Coordinated
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Methods" should, in addition, be applied as will provide the best
engineering solution.

Q MUTUALLY APPLICABLE PRACTICES

^ Nodce and Cooperation.
Utilities between whose facilities inductive coordination is, or

later may'-'become, necessary should each give to the other ad
vance notice of any construction or changes in construction or
operation of their respective facilities. The utilities should co
operate in determining and carrying out those methods which
provide the best engineering solution in each case, and to tihis end
there should be complete interchange of information.

Limitation of Influence and Susceptiveness.

In designing, specifying or otherwise determining the location,
construction and arrangement of supply or communication circuits
or the quality, arrangement and suitability of materials or appa
ratus to be used in, or associated with, communication or supply
circuits and in operating and maintaining lines and apparatus, all
factors which would contribute to inductive influence or inductive
susceptiveness during either normal or abnormal conditions should
be limited in so far as is nece«<5ary and practicable.

Changes fn Systems or Methods.

In changing systems or methods of operation, precaution should
be taken to avoid increasing, and an effort made to decrease, if
practicable, the influence or susceptiveness. Any abnormal con
dition which increases these factors should be promptly remedied.
If the service requirements prevent a prompt remedy of such
condition, effort should be made to reduce these effects by such
other methods as are available.

Operating Instructiona.

O)mmunication companies should adopt operating instructions,
specifically outlining the procedure for notification of supply
companies when inductive disturbances arise on toll clrculits that
appear to be incidental to abnormal power influence and supply
companies should adopt operating rules which outline the desirable
procedure for their operators during times when a supply circuit
is abnormally unbalanced.

13
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^ Recorde.
^ Arecord should be kept by the communication companies of

disturbances on communication circuits, and the supply companies
should keep a record of accidental or transient conditions on sup>
ply circuits, so that a study of such disturbances which appear
to be due to accidental or transient conditions will be facilitated.

Mechanical Construction.

The mechanical design and construction of communication and
supply systems should conform to good modern practice.

Maintenance.

Efforts should be made to anticipate and forestall failure of
lines or equipment. Defective equipment should not be continued
in service and repairs or renewals should be promptly made.

Tree Trimming.

Trees should be trimmed as necessary, due consideration being
given clearances to meet weather conditions. Due diligence should
be exercised in obtaining permission to trim trees when such per
mission is needed and such trimming should be done in accordance
with good modern practice.

Insulation.

Insulators and insulating material used on communication and
supply circuits should be designed, constructed and maintained so
as to provide adequate mechanical and electrical strength.

PRACTICES APPLICABLE TO COMMUNICATION SYSTEMS

General Coordinated Methods

The following practices should be applied to all
communication systems, except as deviations may be
made under the principle of deferred coordination.

Power Level and Sensitivity.

The power level and sensitivity of communication circuits
should be, so far as is practicable, designed and maintained at the
standard recommended for the class of service involved.



Protection.

Protective devices should be such that they will not interrupt
the communication circuits by operating at unnecessarily low

Q voltages or currents.
^ Protective devices should be,-so far as practicable, so designed,
^ constructed and installed as not to unbalance the communication
Q, circui^.

The same type of heat coil or fuse should be used in all wires
of a circuit.

Reasonable care should be used in the maintenance of all pro
tective apparatus to avoid conditions which will unbalance or in
terrupt the communication circuits. II

Inspections.

Adequate field inspection and routine tests of lines and appa
ratus should be made with a view to maintaining the electrical
balance and efficiency of the circuits.

Discontinuities.

Discontinuities should be limited to the number required by the
conditions.

Likes.

In order to minimize line unbalances, the resistance, Inductance,
4 capacitance and leakage conductance of one side of a circuit, in

each section thereof, should be equal respectively to the corres
ponding quantities In the other side of the same section of the
circuit in so far' as is necessary and practicable.

Some of the methods and means which-should be followed for

the purpose of minimizing unbalance in lines are as follows:

Transpoaitiona.

The capacitances to earth of the two sides of a telephone cir
cuit should be suitably balanced by transpositions. Before a
communication line is plabed In service, a check should be made
to insure that the transpositions are properly installed and cor
rectly located.

Ezceeslve Spacing. L
Excessive spacing of conductors should be avoided. This does

not mean that the spacing should be less than that rcqmred by
considerations of safety, service and the future requirements of
the circuits.

15
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Derived Circuits.

In the creation of circuits from one or more circuits without
adding line conductors, due regard should be given to avoiding

O unnecessary increases in susceptiveness.
^ Phantom circuits should be created only from similar adjacent
3 pairs. Branches connected to but one side of a phantom circuit
^ should be avoided unless connected through isolating transformers.

If one side circuit of a phantom group is loaded, the other side
should be loaded at the same loading points, such loading to have
closely the same electrical characteristics.

Phantom circuits should in general be used only for toll or trunk
circuits except in cases of long rural circuits.

Connections.

Effort should be made to prevent the introduction of unbalance
by contact resistance.

All joints in toll cables should be soldered or welded. All joints
in open-wire toll conductors should be made with sleeves or should
be well soldered or welded.

All wires should be properly cleaned to secure good contact
before the joints are made.

All test connections, terminal boxes and associated wiring
should be designed, constructed. Installed and maintained so as
to minimize the unbalances of the conductors.

Conductors.

Conductors of the same material and commercial size should

be used in the two sides of the circuit at any point.

Ground Ketum Circuits.

Ground return telephone circuits should not be employed.

Use of Cable.

Consideration should be given to placing circuits in cable at
the time of rebuilding heavy open wire subscribers' lines.

Apparatus.

All apparatus electrically connected to a communication circuit
should be so designed, constructed, installed and maintained as to
minimize, in so far as is necessary and practicable, unbalance of
the series impedance and admittance to earth of the two sides of
the circuit.

Some of the methods and means which should be followed for

the purpose of minimizing unbalance in equipment are as follows;

16
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Phantom Circuit Apparatus.

Balancing resistance or other compensating apparatus should be
inserted in the through side of a phantom group at the point

O where the other side circuit is terminated.
^ If one circuit of a phantom group is equipped with composite
3 sets or composite ringers, the other side should be similarly
^ equipped a^d ^be sets or ringers used on the two sides of the

phantom group at any given point should have closely the same
impedance characteristics.

Series Apparatus.

Where series apparatus, such as series condensers of'k com
posite set is applied to toll circuits, those parts inserted in each
side of a circuit should have closely the same electrical character
istics.

Coils.

Loading coils should be so designed, constructed and installed
as to insert closely equal impedance in each wire of a circuit.
Loading coils should be located as nearly as practicable at neutral
or balanced points of the transposition s}^tem. In the design,
construction, installation and maintenance of loading coils, efforts
should be made to secure permanency of characteristics.

The coils employed for phantoming, compositing, simplexing or
sectionalizing communication circuits should be as closely bal
anced as practicable. If in any case unbalanced coils are necessary,
they should be isolated by properly balanced repeating coils.

The windings of retardation coils connected to the two sides
of the same metallic circuit should have closely equal self-
impedances. The coils of the different .circuits should be equipped
with suitable cases or so installed as to have negligible mutual
impedances.

Condensert.

The condensers employed In composite sets, signaling devices,
etc., should have adequate balance of admittance to groynd.

Rlngins and Signaling Equipment

The unbalance introduced by ringing or signaling equipment
should be limited, in so far as is necessary and practicable.

17
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Central Office Circuits.

Central office circuits are to be so designed, installed and main-
Q tained that any connection between toll circuits and subscribers'
Zj circuits may be made through repeating coils.
^ Attention should be given to the control of unbalance in cords
Q. and central office wiring.

Effort should be made to prevent the introduction of unbalance
by contact resistance.

Ground Connections.

Ground connections, if employed on equipment connected to toll
circuits, should be in the balanced or neutral position of the
circuit.

Specific Coordinated Methods

The specific practices outlined here are to be used
in addition to the general practices to supplement the
latter in so far as may be necessary and practicable in
cases where communication and supply lines are in
volved, or are about to be involved, in inductive ex
posures.

All of these practices are not required to be applied
in any one specific case, but in each instance that
practice or those practices in combination should be
selected which will under the conditions afford the

best engineering solution.

Power Level and Sensitivity.

Consideration should be given to maintaining in the communi
cation circuits as high a power level and such a degree of sensi
tivity as is consistent with good economics.

Selective and Other Special Devices.

Consideration should be given to the use of such devices as
neutralizing transformers, sectionalizing transformers, filters, res
onant shunts or drainage coils in any case where they may offer
benefit and the service requirements of the circuit will permit.

Rerouting Service.

If abnormal conditions should temporarily prevent the use of
a certain line and the effect of the abnormal conditions can be

IS



avoided only by temporarily rerouting the supply or communica
tion, service over a route not involved in the inductive exposure,
consideration should be given to the adoption ot this expedient.
Where the rerouting of either service is impracticable, the choice

» as to which service is to be temporarily suspended should be
CD governed by the relative importance to the public of the respective

services affected.

Records.

Routine measurements of insulation, conductor resistance, bal
ance and induction should b6 made on toll circuits involved in
inductive exposures and records kept of the readings. If

A record should be kept of abnormal conditions in toll circuits
involved in inductive exposures where a study of such conditions
is advisable. Such records should as fully as practicable include
time, duration, circuit designation, location, probable cause and
effect of the abnormal condition and how the circuits were cleared.

All the above records or a convenient summary thereof should
be available for the purpose of analyzing causes and effects of
disturbances.

Lines.

Configuration.

Where service requirements permit a choice of configuration of
a communication circuit or a group of communication circuits
consideration should be given to the selection of a configuration
such as to limit susceptiveness.

Cable.

Consideration should be given to the use of cable within an in
ductive exposure.

Where communication circuits are carried in aerial cable, con
sideration should be given to the use of properly arranged and
installed grounds on cable sheaths or other methods of shielding.

Coordinated Tran^MsitionB. ' 11
Consideration should be given to the use of transpositions in

supply or communication circuits, or both, within inductive ex
posures, for the purpose of limiting the coupling. Such transposi
tions should be installed at suitable intervals, the location to be
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O
_j such as the local conditions demand. Where transpositions arc
^ installed In both supply and communication circuits within induc-
Q, tivc exposures, they should be properly coordinated.

NotM Care should be taken in the installation of transpositions
that, so far as practicable, the transpositions are located nearest the
theoretically correct point. In determining the most economical
scheme of transpositions^ effort should be made to utilize as many as
practicable of any existing transpositions. Where (he transpositions
required within an inductive exposure impair the general transposition
scheme of communication or supply circuits outside the limits of inductive
exposure, the necessary readjustment of transpositions should be made
in the section or sections of line adjacent to inductive exposure.
Uniformity of separation generally assists In the attainment of co
ordination. If discontinuities are of sufTicient magnitude to substan
tially affect the coupling, sections between such points sliould be treated
independently.

Apparatus.

Party Line Ringers.

Consideration should be given to the use of high impedance
substation party line ringers or their equivalent.

Central Office Equipment.

Consideration should be given to equipping toll circuits which
may be switched to other toll circuits with repeating coils. In
those cases where the design of a central office is such that there
is a possibility that toll circuits may be switched directly to local
circuits, consideration should be given to the use of repeating
coils if their omission would contribute to interference.

Where series apparatus is applied to local communication cir
cuits, consideration should be given to so arranging it that equal
impedances are inserted in each side of the circuit where neces
sary a^jd practicable.

Ground Connections.

Ground connections if employed on equipment connected to
local communication circuits should so far as Is practicable be at
neutral or balanced points.

PRACTICES APPLICABLE TO SUPPLY SYSTEMS

General Coordinated Methods

The following practices should be applied to all
supply systems except as deviations may be made
under the principle of deferred coordination.



Inducltve Coordination

Reudual Voltages and Currents.

Residual voltages and currents should be limited as far as is
necessary and practicable.

O Unsymmetrical loads between phases should be avoided in so
^ far as is practicable where they would give rise to residual cur-
3 rents or voltages.
Q_

Note {'^'Circuit conditions may cause a residual voltage to appear on
a three-phase system. If the neutral of the system is grounded at one
point, residual current may flow and the residual voltage may be in
creased or decreased. In this case, the residual current may consist
in part of current through the total direct admittance of the system
to ground due to voltages impressed between the three conductors and
ground. It may also consist in part of unbalanced charging current
to ground due to voltages impressed upon unbalanced direct admit
tances of the three conductors to ground. The former will not be af
fected by transpositions while the latter may be reduced or eliminated
by equalization of the conductor admittances to ground.

If the system is operated without a neutral ground, the residual
voltage would be reduced by equalizing the admittances of the-con
ductors to earth.

If the phases are not symmetrically loaded and two or more neu
trals of the same electrically connected system are grounded, resid
ual currents will flow. However, substantial residual currents due to
unsymmetrical loads will not flow if the system has a single or no
neutral ground.

Single phase taps from 3-phase circuits have inherently a residual
voltage; such taps, if long, tend to appreciably unbalance the 3-phase
circuit to which they are connected.

If the neutral of a system'is grounded at two or more points, the
residual voltage or tlxe residual current may be increased or decreased-
Whether the total influence of the system is increased or decreased
will depend upon local conditions.

Discontinultiea.

Discontinuities should be limited to the number required by
the ccnditions.

Switching.

In all switching operations care should be taken to limit, so far
as is practicable, the production of transient disturbance leading
to excessive momentary influence.

Care should be taken to avoid repeatedly energizing at normal
voltage a transmission supply circuit in order to locate a fault.
It is sometimes practicable to locate such faults by means of lower
voltage testing methods.

Maintenance. 11
In the maintenance of supply circuits, attention should be given

to the prevention of mechanical or electrical failures which would
lead to residual voltages or residual currents of substantial mag
nitude. When supply circuits become unbalanced^ due to any
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y cause, every reasonable effort should be made to remedy the un-
03 balanced condition promptly.

n Contact Kesistance.

Car^ should be taken to avoid contact resistance which would
affect influence.

Lines.

In order to reasonably limit the residual current and voltages
arising from line unbalances, the resistance, inductance, capaci
tance and leakage conductance of the several conductors in each
section of a circuit should, so far as is necessary and practicable,
be equal respectively to the corresponding quantities in any other
conductor of the same section of the circuit.

Some of the methods and means for limiting unbalance in lines
are described below.

Configuration.

Where there is a choice between two or more types of con
figuration, consideration should be given to use where practicable
of such configuration of a supply circuit or a group of supply
circuits as provides the superior balance.

Excessive Spacing.

Excessive spacing of conductors should be avoided. This does
not mean that the spacing should be less than required by con
siderations of safety, service, and the future requirement of the
circuits.

Transpositions.

Capacitances to earth of the conductors of transmission supply
circuits should be suitably balanced by transpositions so far as is
necessary and practicable.

Branch Circuits.

Where branches employing less than the total number__.of phase
wires are to be used, they should be so planned as not to give rise
to excessive residual voltages or currents on the three-phase
system.

Series Lighting Circuits.

In the construction or rearrangement of series street lighting
circuits, unbalances which materially contribute to inductive in
fluence should be avoided.
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Three<Phase, Four-Wire Ssrstems.

If three-phase, four-wire grounded neutral supply circuits are
used, the neutral wire should be continuous except in case of a

y three-phase branch which is either operated non-grounded or is
grounded only at symmetrical load points.

^ Ground Return Circuits.
Ground return circuits or ground return branches of multi-

wire supply circuits should not be employed. This does not apply
to track return circuits.

Apparatus. •

Note: It is recognized as commercially impossible to buildlj'otat-
ing machinery entirely free from harmonics. It is further recognized
that some distortion of wave form—and consequent introduction of
harmonics—is inherent with power transformers which must employ
iron in their magnetic circuits. However, in both these cases the in
troduction of harmonics can, to a considerable extent, be controlled
within the limits of commerciat design and practice. So, the above
provisions are intended to secure the attention which this matter de
serves because of its basic importance and its reaction on the neces
sity for other methods.

Rotating Machinery.

Synchronous machines should be specified and selected so as to
have a wave form in which the harmonic components are limited
so far as necessary and practicable.

Induction motors and generators should be selected which cause
the least practicable amount of harmonic voltages and currents on
the system to which they are connected.

Transformers.

In order that the wave form of voltage and current may be
affected as little as practicable by transformers, such apparatus
should not be designed so as to operate at excessive magnetic
densities. In the installation, connection, and operation of trans
formers, care should be taken to avoid excessive over-voltages or
excessive magnetizing currents.

When star connected transformers or autotransformers are em

ployed with a grounded neutral on the side connected to a line
circuit, low impedance closely coupled tertiary windings or delta-
connected secondary windings, or other suitable means for ade
quately limiting the triple harmonic componente-'of reiidual
current or voltages should be employed.

Where open delta transformer banks are used, they should be
distributed symmetrically among the phases in so far as neces
sary and practicable.
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^ Care should be taken that the individual units in each grounded
QQ neutral bank of transformers connected to a transmission supply
^ circuit are substantially alike as to electrical characteristics and

that th|y are similarly connected.

Switches.

Each switch controlling the supply of energy to transmission
supply circuits should have all poles arranged for gang operation.
So far as is practicable, these switches should be automatic for
short circuits between phases and from phase to ground.

Protective Apparatus.

Protective apparatus should be such that it will not unneces
sarily add to transient disturbance, and should so far as practi
cable forestall or limit such transient disturbances.

Routine inspection of lightning arresters should be provided,
and the periodic charging, where such is required, should con
form to good practice.

Arresters should be maintained in good condition. Arresters
whidj have been temporarily withdrawn from service should not
be replaced in service until they are in proper operating condition.

Where lightning arresters requiring periodic charging are em
ployed on a supply system involved in an inductive exposure, they

'• should be equipped with auxiliary resistances and contacts.
Routine inspection or tests should be made to determine whether

or not adjustments in all protective apparatus are properly main- ^
tained.

Abnornial Conditions. *

Reasonable means should be provided to prevent the continua
tion in operation of faulty apparatus or lines for such periods or
under such conditions as lead to excessive influence.

Reliable indicating or recording devices should be installed at
the source of transmission supply circuits to show abnormal oper
ating conditions.

Series Lighting Circuits.

Consideration should be given-to the use of types of equipment
in series street lighting circuits which, so far as practicable, have
a minimum distorting effect on the voltage and current wave
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^ shape of the lighting circuit, both during times of normal opera-
QQ tion and times of lamp outages.

^ Ground Connectiona.
''"'Ground connections, if employed on apparatus connected to
transmission supply circuits, should be made in the balanced or
neutral position in the circuit. This precludes the use of grounded
open star transformer connections.

Specific Coordinated Methods

The specific practices outlined herein are to be used
in addition to the general practices to supplement the
latter so far' as may be necessary and practicable in
cases where communication and supply lines are in
volved, or are about to be involved, in inductive ex
posures.

All of these practices are not required to be applied
in any one specific case, but in each instance that
practice or those practices in combination should be
selected which will under the conditions afford the best
engineering solution.

Lines.

Configuration.

Where physical and economic conditions permit a choice of
con6guration of supply circuits within inductive exposures the
configuration should be selected so as to limit the influence.

Branch CircuitB.

Consideration should be given to the isolation of branch circuits
consisting of less than the total number of wires of the main cir
cuit, resulting'in substantial balance, by means of transformers
when such main or branch circuits are involved in inductive ex

posures.

Consideration should be given to the isolation of loops of series
lighting circuits.

Coordinated TranspoutionB.

Consideration should be given to the use of transpositions in
supply or communication circuits, or both, within inductive ex
posures, for the purpose of limiting the coupling. Such trans
positions should be installed at suitable intervals, the location to
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be such as the local conditions demand. Where transpositions are
installed in both supply and communication circuits within induc-

^ tive exposures, they sliould be properly coordinated.
J Note: Care should be taken in the installation of transpositions
CQ that where practicable the transpositions are located nearest the thee
3 retically correct point. In general, transpositions may be omitted at
^ the junction points of successive sections which are suitably balanced.

In determining the most economical scheme of transpositions effort
shouid be made to utilize as many as practicable of any existing
transpositions. Where the transpositions required within an inductive
exposure impair the general transposition scheme of communication or
supply circuits outside the limits of inductive exposure, the necessary
readjustment of transpositions should be made in the section or sec
tions of line adjacent to inductive exposure. Uniformity of separation
generally assists in the attainment of coordination. If discontinuities
are of sufficient magnitude to substantially affect the coupling, sections
between such points should be treated Independently.

Rerouting Service.

If abnormal conditions should temporarily prevent the use of
a certain line and the effect of the abnormal conditions can be
avoided only by temporarily rerouting the supply or communica
tion service over circuits not involved in the inductive exposure,
consideration should be given to the adoption of this expedient.
Where the rerouting of either service is impracticable the choice
as to which service is to be temporarily suspended should be
governed by the relative importance to the public of the respective
services affected.

Apparatus.

Wave Shape.

Where a ground connection used on the armature winding of
an alternating current generator or motor electrically connected
to supply circuits results in triple harmonics on circuits involved
in inductive exposures, means should be employed to reduce the
triple harmonics as far as may be necessary and practicable.

Rectifiers, arc furnaces and other apparatus which distort the
voltage or current wave form of a supply circuit involved in an
inductive exposure, should be equipped when and as necessary
and practicable with suitable auxiliary apparatus to preven^such
distortion.

Where the service conditiohs permit, consideration should be
given to special means and devices for reducing the amplitude of
harmonics on systems involved in inductive e^^osures.
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o

CQ Reasonable efforts should be made to promptly replace out-
3 lamps on circuits equipped with individual transformers or

bridged reactance coils.

Transformers.

Consideration should be given to the use of closed delta con
nection on main transformer supply banks or large distribution
banks where necessary and practicable in preference to open delta.

Lightning Arresters.

Where, notwithstanding compliance with the paragraph regard
ing equipment of the arresters, interference arises at time of
charging lightning arresters, charging should be done at such
times as will result in minimum interference to both services.

Switches.

Consideration should be given to the installation of at least one
oil-break switch, or its approved equivalent, to control the supply
circuit involved in an inductive exposure.

Current Limiting Devices.

Consideration should be given to the use, so far as necessary
and practicable, of current limiting devices in either the line wires
or the neutral of transmission supply circuits.

Ground Connections.

Ground connections if employed on apparatus connected to
local supply circuits should, so far as practicable, be made at the
neutral or balanced point of the circuit.

Records.

A record should be kept of all abnormal conditions on trans
mission supply circuits involved in inductive exposures, where a
study of such conditions is advisable. Such records should, as
fully as practicable, include time and duration, circuit designation,
location, probable causes and effect of abnormal conditions and
how cleared.

All of the above records, or a convenient summary thereof,
should be available for the purpose of analyzing cause and effect
of disturbances.

DEFINITIONS

For the purpose of these principles and practices, the follow
ing terms are used with meanings as ^ven in these definitions:
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Inductive Coordination.

The location, design, construction, operation and mainte
nance of supply and communication systems in conformity

— with harmoniously adjusted methods which will prevent in-
^ ductive interference.
^General Coordinated Methods.

Those m'ethods reasonably available for general application
• to supply or communication systems, which contribute to

inductive coordination without specific consideration to the
requirements' for individual inductive exposures.

Specific Coordinated Methods.
Those additional methods applicable to specific situations
where general coordinated methods are inadequate.

Inductive Interference.

An effect arising from the characteristics and inductive re
lations of supply and communication systems of such
character and magnitude as would prevent the communica
tion circuits from rendering service satisfactorily and eco
nomically if methods of inductive coordination were not
applied.

Inductive Exposure.

A situation of proximity between supply and communication
circuits under such conditions that inductive interference
must be considered.

Inductive Susceptiveness.

Those characteristics of a communication circuit with its
associated apparatus which determine, so far as such char
acteristics can determine, the extent to which it is capable
of being adversely affected in giving service, by a given
inductive field.

Inductive Influence.

Those characteristics of a supply circuit with its associated
apparatus that determine the character and intensity of the
inductive field which it produces.

Inductive Coupling,

The interrelation of neighboring supply and communication
circuits by electric or magnetic induction or both.
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^ Configuralion.
CQ The geometrical arrangement of the conductors of a cir

cuit including the size of the wires and their relative posi-
•^"tions with respect to other conductors and the earth.

ElecUicaily Connected.

Connected by means of a conducting path or through a
condenser as distinguished from connection merely through
electromagnetic induction.

Transposition.

An interchange of position of conductors of a circuit be
tween successive lengths.

Coordinaied TransposiHoixs.

Transpositions which are installed in either supply or corh-
munication circuits or in both for the purpose of reducing
inductive coupling and which are located effectively with
respect to the discontinuities in both the supply and com
munication circuits.

Discontinuity.

A point at which there is an abrupt change in the physical
relations of supply and communication circuits or in electri
cal constants of either circuit which would materially affect
the coupling.

Transpositions are not rated as discontinuities, although tech
nically included in the definition, because of their application
to coordination.

Residual Voltage.

The residual voltage of a supply circuit is the vector sum
of the voltages to ground of the several wires. In a three-
phase system it is in effect a single phase voltage equal to
one-third of the residual voltage, impressed between the
wirc.s in multiple and the ground.

Residual Current.

The residual current of a supply circuit is the vector sum
of the currents in the several wires and is equivalent to a
single phase current having the wires in multiple as one
side and the ground as the other.

29
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Power Level.

The level of the electrical power flowing' in a communica
tion circuit. At any point the power level depends on the

Q conditions of input and of losses between the point of input
^ and the designated point
? In telephone practice the power level of a circuit is usually

referred ^ the power level in a giyen circuit assuming that
the acoustic input into the circuit under consideration is of a
given amount and the same as the input into the reference'circuit.

Sensilxviiy.

The sensitivity of a telephone circuit or a part thereof is
the ratio of the electrical or the acoustic output to the elec
trical input.

Selectivity.

That property of apparatus or a circuit which permits the
transmission or conversion of currents of different frequen
cies in differing degrees.
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m INDUCTIVE COORDINATION

ALLOCATION OF COSTS

BETWEEN

SUPPLY AND COMMUNICATION COMPANIES

The Reports ol the Joint General Committee on Principles and
Practices for Inductive Coordination have established the broad
basis for the solution of inductive coordination problems from a
physical standpoint based on the present state of the art. From
the start, however, it has been recognized that the question of
allocation of costs enters into the problem in an important way
and in this connection the letter transmitting the first report con
tained the following statement:

"Your Committee, as soon as standards of construction and
operation are adopted, will consider whether principles can
he established to aid in the fair allocation of costs of co-

. ordinative measures. In the meantime, your Committee be-
lieves that with the cooperative spirit which now is evident
a mutually equitable adjustment can and should be made in
each specific case. It is understood that any adjustments
made will not be considered as precedents by either party
to the prejudice of future understandings."

It is understood that, generally speaking, the respective utilities
have been handling the allocation of costs in specific cases along
the above recommended lines. However, in some cases difficulty
has been encountered in endeavoring to reach an equitable ad
justment; in fact, negotiations regarding the allocation of costs
have in some cases unduly influenced the technical work on the
specific situations involved and have tended to retard or prevent
agreement on the best engineering solution. |

This question has received careful consideration for some time
and as a result certain suggestions have been made which will be
helpful to the supply utilities and communication utilities as a
guide in arriving at an equitable apportionment of the costs of
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methods of inductive coordination in situations where the two

utilities have not already arrived at a mutually satisfactory plan
for handling the allocation of costs.

O
_l In arriving at conclusions on this matter of allocation of costs,
^ the following were carefully considered. The solution to the
Q_ problem of inductive coordination should, of course, be based on

the service nleSs of both parties and on the overall cost rather
than on any consideration of in what plant the changes shall be
made or how the costs are to be allocated. This is in accordance

with the section on "Choice Between Specific Methods" contained
in the Principles and Practices for the Inductive Coordination of
Supply and Communication Systems and it is obvious that the
approach to the problem should be such as to offer every incentive
to obtaining the best engineering solution. It was the considera
tion of these facts that suggested the method herein outlined for
the allocation of costs.

As has been stated in previous reports, each party should be
the judge of its own service requirements but as covered in the
Principles and Practices above referred to, each party also has
a duty of coordination as shown by the following quotation:

"In order to meet the reasonable service needs of the public,
all supply and communication circuits with their associated
apparatus should be located, constructed, operated and
maintained in conformity with general coordinated methods
which maintain due regard to the prevention of interference
with the rendering of either service. These methods should
include limiting the inductive influence of the supply cir
cuits or the inductive susceptiveness of the communication
circuits or the inductive coupling between circuits or a
combination of these, in the most convenient and economical
manner."

In other words, there are certain things indicated in connection
with the classes of circuits covered in the Principles and Practices
above referred to which each utility should do in its system in a
general way which will promote inductive coordination.

These measures, however, cannot take account of the problems
which arise in specific cases, and this was also recognized in
the principles on Duty of Coordination already referred to as
follows:
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"Where general coordinated metliods will be insuflicient, such
specific coordinated methods suited to the situation should
be applied to the systems of either or both kinds as will

y most conveniently and economically prevent interference,
the methods to be bdsed on the knowledge of the art."

2 Thesespecific methods cannot be embodied in the general design
of either plant because their nature and the necessity of their ap
plication are contingent upon the conditions of the specific situa
tions which may arise and which generally cannot be foreseen.
It is the equitable apportionment of the cost of these latter items
which has apparently given rise to such differences of of^inion as
have existed between representatives of the two industries on this
subject.

Taking into account all the foregoing factors, the plan sug
gested for use in connection with new construction is as follows:

1. Each utility should at its own expense design, construct,
operate and maintain its plant in accordance with general
coordinated methods.

2. Specific methods of coordination should be paid for by
such equitable apportionment of the costs as may be
agreed to by the utilities affected. It may be found

• reasonable in some cases for each party to bear the costs
of such specific methods of coordination as result in net
capital additions in its. own plant; care must be exer
cised, however, that this be not carried to a point where
the best engineering solution is prejudiced. In cases
where it is not clear as to what constitutes an equitable
apportionment a fifty-fifty division of the costs may be
found the most practicable solution.

3. All carrying charges, repair, operating or other current
expenses incident to specific coordinated methods and all
subsequent replacement costs arising after and due to
the installation of specific coordinated methods should
be borne by the utility on whose system the costs are
incurred.

The above outlined plan has the advantage that it can in no
way prejudice the application of the best engineering solution
because it makes each party have a direct interest in reducing the

33



total cost of specflic coordinated methods rather than in whether
or not the expense is incurred in one plant or the other or both.

Q In applying this suggested general plan for the allocation of
^ costs of specific methods of coordination, it is assumed the four
CQ following conditions will be met:

Q. I. That each system has complied with the requirements
iSf general coordination.

2. That the best engineering solution of the specific problem
h^s been determined.

3. That the costs to be allocated are net costs and, there
fore, exclude all items of betterment.

4. That the costs are computed on a uniform and mutually
acceptable basis for both direct and indirect charges.

In situations involving extensions to existing systems or the
cleaning up of existing exposures it is recognized that such exist
ing systems may not comply entirely with general coordinated
methods, and that the method suggested above for new construc
tion may require some modification to adapt it to existing situa
tions. Such problems involve consideration of whether or not
both systems should be brought into compliance with general co
ordinated methods or whether some other plan is the best engi
neering solution. This point, together with the history of the case i j-
and any contemplated plans either party may have for changes
in its system, will have a bearing on what constitutes an equitable
apportionment of the costs.
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PRINCIPLES AND PRACTICES

§ FOR THE
Q- JOINT USE OF WOOD POLES BY SUPPLY AND

COMMUNICATION COMPANIES

INTRODUCTORY

These Principles and Practices cover the general engineering
and operating features involved in the joint use of wood poles
and are intended to be in conformity with the broad principles
heretofore mutually agreed upon by the Joint General Committee.

The Principles set forth, in a broad and general manner the
basic fundamentals involved in the intercompany relationships on
joint use of poles. The two groups of utilities recognize their
responsibility to serve the public safely, adequately and economi
cally. It is therefore essential that any'arrangement entered into
be such as to best facilitate the present and future rendering of
both classes of service.

Practices are recommendations which cover in a more specific
way the general ground included in the Principles and are based
on an analysis of practical operating experience with joint use of
poles. It is recommended that they be used as a guide in the prep
aration of new agreements for the joint use of poles and in the
modification of existing agreements where it is desired by either
party to bring such existing agreements into conformity with these
Principles and Practices.

PRINCIPLES

1. Duties.

Each party should:

(a) Be the judge of the quality and requirements of its
own service, including the character and design of its own
facilities.



(b) Provide and maintain facilities adequate to meet the
service requirements including such future modifications in
these facilities as changing conditiohs indicate to be neces-

O sary and proper.

CO (c) Determine the character of its own circuits and struc-
^ tures to be placed or continued in joint use, and determine

the character of the circuits and structures of others with
which it will enter into or continue in joint use.

(d) Cooperate with the other party so that in carrying out
the foregoing duties, proper consideration will be given to
the mutual problems which may arise and so that the parties
can jointly determine the best engineering solution in situu'
tions where the facilities of both are involved.

2. Establishing, Maintaining and Terminating Joint Use.

Joint consideration by both parties of safety, service, economy,
convenience and the trend toward higher distribution voltages
should determine;

(a) When joint use should be employed, taking into account
present conditions and those which can be reasonably fore
seen, including the possibility of reverting to separate lines.

(b) The best engineering solution for the coordinated ar- i ^
rangement and design of facilities in joint use.

(c) The administrative methods for entering into, carrying
on and terminating joint use. |

3, Local Contact.

All parties at interest in a locality should maintain close co
operation and each notify the others of any intent to build new
lines or to reconstruct existing lines, as an aid to orderly planning
and the utilization of joint use where advantageous.

4. Contracts.

General contracts for joint use, if entered into, should define
conditions for entering into joint use, for operating in joint use,
for terminating joint use and for a practical procedure for modi
fying facilities in joint use from time to time.
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O In either general or specific contracts, any provisions treating
^ of the character of circuits on poles for joint use should be so
3 drawn as not to restrict changes in the character of the circuits
^ of either party, except that it should be recognized that such

di^nges may involve the modification or abandonment of Joint use
in specific cases.

Each specific instance of contemplated initial or modified joint
use, whether embracing a single pole, a group of poles or an
entire line, should be considered, as to acceptance, as a separate
and distinct case, with the right of refusal by either party, and
if accepted should be in writing.

Joint use now exists and gives satisfaction in many localities
under one of two general plans, one a "Space Rental Plan" and
the other a "Joint Ownership Plan." In addition, joint use is
sometimes effected on an "Attachment" or "Contact Rental"
basis, and sometimes under a "Permanent Rights" agreement,
which is a modification of the "Joint Ownership Plan." The
Joint Ownership Plan and the Space Rental Plan have in general
proved the more simple and convenient working arrangements.

0 5. Costs.

The allocation of costs between the parties at interest should
be prima facia, reasonable and equitable, taking into account all
factors involved.

6. Legal ConsiderationB.

Legal questions, including the sufficiency of right-of-way grants
held by the parlies and the protection of title or property of both
parties in the case of mortgages, sales, mergers or consolidations
entered into by either party should be given due consideration in
the preparation of contracts.

In any terms of the contract dealing with liability for personal
or property damage, care should be taken that such terms are not
disadvantageous to either party.

7. Periodical Readjuatment of Contracts.

Provision should be made for review and revision from time

to time of those stipulations of a contract treating of conditions of
a varying nature and particularly of items of expense to be ap
portioned between the parties, such as the cost of poles and rentals
which are dependent on material and labor prices.
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8. Construction and Inductive Coordination.

The construction and inductive coordination employed in joint
use should be in accordance with mutually acceptable practices and

O in conformity -with such recommendations of the Joint General
^ Committee as are issued from time to time.
CQ
Z)
a.

PRACTICES

1. Territory Covered hy Agreement

Agreements should preferably cover all existing wood poles of
each of the parties and any other wood poles hereafter erected or
acquired by either of them within a certain described territory,
except those which carry circuits of a character that the parties
wish to keep out of joint use.

Note: It is recognized that there are exceptional situations where
it may not be desirable to make general agreements covering a given
territory, as, for example, where the major portion of the poles of one
of the parties carry circuits for which joint use is not generally advan
tageous. Such cases may be more satisfactorily handled by agreements
covering a specific line or certain specific poles.

2. Types of Joint Use Agreements.

Joint use agreement should j>referably be of a type under which
each of the parties shares equitably in the cost of joint poles. ^ ^
This may be accomplished in either of the following ways: |

(a) Space rental under which form of agreement the
licensee rents space on the pole of the Owner and pays a
rental per pole which is based on the amount of space re
served. A much used form of this is the so called "flat rental

per pole" where the division is practically equal and the rental
is approximately equal to one-half the average annual charges
on a pole which is stipulated as the standard of reference.

(b) Joint ownership, under which form of agreement each
of the parties owns a half interest in each joint pole and pays
one-half the cost in place of the pole which is stipulated as
the standard of reference.

Note: A permanent rights agreement is a modification of the joint
ownership agreement which has been used occasionally under which
each of the parties retains sole ownership of certain of the poles and
the other party purchases a permanent right of occupancy. The other
arrangements are the same as in a joint ownership agreement.
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OlU Rentals based on individual contacts or attachments are not
CQ generally recommended for joint pole agreements, as such a basis
^ involves the expense and obligations arising from periodical in

ventories of the attachments. It is also-difficult to establish rental'

rates for the many kinds of individual attachments which will
continue to be equitable and mutually satisfactory. Furthermore,
this basis does not have the advantage of providing a suitable
space for the present and future requirements of each par^.
However, such a basis may sometimes be found satisfactory for
an individual agreement where only a small number of poles is
involved.

3. Conditions Relating to Joint ITae of Poles.

It is recognized that there are very substantial advantages to
both utilities in the employment of jointly occupied poles where
the conditions and character of circuits permit. The conditions
determining the necessity or desirability of joint use depends upon
the service requirements to be met by both parties including con
siderations of safety and economy. Each par^ is the judge of
what the character of its circuits should be to meet its service re

quirements and as to whether or not these service requirements
can be properly met by the joint use of poles.

(a) It is recommended that joint use should be entered
into in preference to separate pole lines on the same street
or highway where the combination of circuits is such as to
make further cooperative study of the problem unnecessary
and in other cases wh^e a cooperative'study shows that joint
use is economical and is the best engineering solution.

(b) Each par^ should retain the right to remain out of
joint use with such of its pole lines as are necessary for its
own sole use or in other cases where in its judgment the
proper rendering of its service now or in the future requires
separate lines.

(c) It is recognized that joint use is advisable but that it
is necessary that when employed it should meet the service
requirements of both parties and that any statement made as
to conditions under which joint use is desirable is likely to
change as time goes on and as service conditions and the state
of the art change.
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(d) Based upon the present state of the art, the Supply
Utilities and the Communication Utiliti^ have stated as to

their respective circuits (See appendices 1 and 2) the present
y limitations within which each group recommends that joint
^ use be entered into.
^ (e) In any case where it is necessary that the two kinds of •

lines occupy the same side of the highway joint use is gener
ally preferable to overbuilding.

(f) It is recognized that situations will sometimes arise in
rural districts where greater economy can be obtained with
separate lines than with a joint line and without sacrificing j
safety or service. It is also recognized that a utility will find
in some cases that if is necessary to construct a line which
is to carry such number and weight of attachments that joint
use would not be economical or desirable. In such cases it
is not intended to recommend joint use of poles in preference
to other arrangements which would be more advantageous. ;•

4. Cooperation to Establish Joint Use.

(a) When any party to a joint use agreement is about to j
erect a new pole line or to extend or reconstruct an existing ^
pole line within the territory covered by the agreement, notice 1
in advance should be given to the other party to the agree- ^
ment, such notice showing the proposed location and char- ^
acter of the new poles. The parties should then cooperate |
to determine whether or not joint use of the poles should be |
established. I

(b) When any party to a joint use agreement desires to 'I
occupy space on any existing poles of the other party within ^
the territory covered by the agreement, notice should be given
the owner of said poles and the parties should then cooperate
to determine whether or not joint use of poles should be
established.

5. Avoidance of Conflicting Lines.

Where joint use of poles is not to be established or where in
accordance with Section 6 of these Practices joint use is to be
terminated, the parties should make every reasonable effort to
avoid the establishment of conflicting lines.
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^ 6. Procedure When Character of Circuits Is Changed.
CQ When either party desires to change the character of its circuits
2 on jointly used poles it shall so notify the other party and the

parties shall cooperate to determine whether or not joint use of
the poles involved shall be continued. If it is not agreed to continue
joint use of the said poles, the parties shall then cooperate to deter
mine the most practical and economical method of effectively
providing for separate lines. The parfy whose circuits are to be
movedshall promptly carry out the necessary work and the parties
shall cooperate to determine the equitable apportionment of the
net expense involved in such relocation. In the event of a dis
agreement as to what constitutes an equitable apportionment of
such expense the following arrangements are recommended:

(a) In the case of a space rental agreement, the licensee
shall bear the said net expense.

(b) In the case of a joint ownership agreement the said net
expense shall be divided equally between the parties.

Unless otherwise agreed by the parties, ownership of any new
line constructed under the foregoing provision in a new location
shall rest in the party for whose use it is constructed. The net
cost of establishing service in the hew location should be exclusive
of any increased cost due to the substitution for the existing
facilities of other facilities of a substantially new or improved
type or of increased capacity, but should include the new pole line,
the cost of removing attachments from the old poles to the new
location and the cost of placing the attachments on the poles in
the new location.

7. Ownership of Poles Under a Space Pental Agreement.

In any case where the parties to a space rental agreement shall
conclude arrangements for the joint use of any new poles to be
erected, the ownership of such new poles should be determined by
mutual agreement. In case of failure to agree, the party then
owning the smaller number of joint poles under the agreement
should erect the poles and be the owner thereof.

Note; It has been found to be of advantage under this form of
agreement to have each party own approximately one-half the total
number of jointly used poles, as this tends to equalize the investment
of the two parties. Furthermore, this has the advantage of reducing the
intercompany bilting and the exchange of money between the parties.
This division of ownership should preferably be accomplished by each
party owning certain continuous lines rather than having the ownership
of the poles In a given line divided.

41



joint us«

i

'• 8. Jcwt Fundamental Plan.

; An effective way of handling the proper development of joint
Q •pole lines in a given territory is through the full application of
^ ; the principles on cooperation including advance notice, advance
tQ planning and the interchange of information. Experience has
^ shown that this can be accomplished through a joint fundamental

plan of the present and future developments of the overhead
systems of the respective parties. Through such joint planning it

j will be generally found possible to avoid any difHcult situations in
' locating the lines and the application of these Principles and
; Practices to both the present and future developments can be
I carried out in the most effective and economical manner.

9i Specifications for Joint Pole Construction.

! It is intended thatcomplete spcciiications covering recommended
I practices for joint use of poles under various conditions will be
I prepared as soon as practicable. Until such time as these spedfi-
; cations are issued, it is recommended that the National Electrical
• Safety Code be used as a guide to practice.

Existing joint pole construction should be brought into con
formity with the recommended practices in an orderly and sys
tematic manner. This may be accomplished by a provision in the

' agreement that a certain percentage of the existing construction
be brought into conformity with the recommended practices each
year.

10. Inductive Coordination for Circuits on Jointly Used Poles.

The "Principles and Practices for the Inductive Coordination
of Supply and Communication Systems" as issued from time to
time by the Joint General Committee should be followed.
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APPENDIX 1

Supply Utilities Statement.

In the present state of the art and subject to the limitations of
the Principles and Practices of which this is an appendix, the
Supply Utilities are willing to enter into joint use of poles gener*
ally, irrespective of the character of the Communication Utilities
circuits with the clear understanding that these Principles and
Practices do not limit such changes to higher voltages as may be
desirable in the future as the most advantageous means of serving
their customers but provide for such changes in location or con
struction as may be necessary to meet the changed conditions.

At
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A Report of the Joint Subcommittee on Joint Use of Poles for Rural Power and

Telephone Circuits Edison Electric Institute and Bell Telephone System

Summary

This is a final report of the Joint Subcommittee on Joint Use of
Poles for Rural Power and Telephone Circuits. The first report
consisted of o preliminary issue of Part 5 "Special Considera
tions for Long Span Joint Use" of the Joint Pole Practices. This
report reviews the factors concerned in the relative economies of
joint construction vs. separate power end telephone line con
struction in sparsely settled rural areos and makes recommenda
tions concerning further joint work on rural joint use matters.
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JOINT USE OF POLES IN RURAL AREAS

Under date of October 29, 1945, the Joint Committee on Plant Co
ordination issued a report covering the construction and maintenance of jointly-
used pole lines carrying supply and communication circuits which was designated
as "Joint Pole Practices." These Practices are divided into four parts intended
for application under the various conditions which obtain generally in urban and
suburban areas. Because of limited experience it was not pracxicable to include
in the Joint Pole Practices requirements covering long span joint use such as
obtains in rural areas. Provisions were, therefore, made for a Part 5 which

could be added later to cover the clearance and other requirements involved in
such joint use.

Early in 1946, the Subcommittee on Joint Use of Poles for Rural
Power and Telephone Circuits was formed and instructed to study the factors
involved in the joint use of poles for rural power and telephone circuits including
the guidance of trial installations with the objective of developing:

^ (a) Suitable specifications for the construction of long
span joint use.

(b) The economies of rural joint use as compared with
separate lines.

(c) Sound and equitable principles and practices for
guidance in negotiating administrative and contractual
relations.

These instructions also included application of available methods of inductive co
ordination and electrical protection on the power and telephone circuits.

Specifications

Under date of April 10, 1946, the Subcommittee on Joint Use of Poles
for Rural Power and Telephone Circuits submitted tentative specifications for long
span joint construction. These specifications were prepared in the form of Part 5
of the Joint Pole Practices and were intended to be used in combination with such

of the o-ther requirements of the Joint Pole Practices as apply.

In line witii the recommendations of the Subcommittee, the Joint Com

mittee on Plant Coordination issued Part 5 for field trial on May 6, 1946, and
copies were sent to Member Companies of the Edison Electric Institute and Associ
ated Companies of the Bell Telephone System.

1.
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Basic Considerations

In its studies of long span joint use, the Subcommittee has found it
convenient to group the factors concerned under three headings, namely. Structural
Coordination, Electrical Protection and Inductive Coordination.

Structural Coordination

The important factors involving Structural Coordination in long span
joint use are:

1, Separations between power and telephone wires at the pole
and in the span.

Z. Clearances of power and telephone wires above highways
and above ground along highways and over ways generally.

3. Pole sizes to provide required strengths and wire clearances.

Minimum requirements covering these factors are contained in Part
Z of the 5th (Current) Edition of the National Electrical Safety Code. Joint use has
been employed in urban and suburban areas for many years, and patterns of joint
use have been developed which have proven generally satisfactory in such areas.
"With the development of relatively small, high strength power wires, the construc
tion of power lines in span lengths Z to 5 times longer than those normally used in
urban areas, became practicable. Also, the development of improved high strength
telephone wires made practicable the construction of correspondingly long span
open wire telephone lines. Joint use with such wires in long spans was not con
templated in Part Z of the Current Edition of the National Electrical Safety Code
and the need of guides, particularly concerning separations between power and
telephone wires at the pole and in the span, was indicated. Part 5 of the Joint
Pole Practices referred to above, was intended for this purpose.

Electrical Protection

Previous to 1930 a large percentage of power distribution circuits
involved in joint use ranged between Z300 and 4800 volts and adequate practices
for such joint use had been developed based on experience. However, the situation
was less clear where higher distribution voltages were involved, and the Joint Sub
committee on Development and Research consequently undertook a study of the
problem, the results of which were given in Provisional Report 19, entitled "Joint
Ose of Poles - Telephone Circuits and 6,6 and 13.Z Kv Power Circuits - Safety
Features." Out of these studies there developed the -following basic concepts
which facilitated the extension of joint use with power circuits in higher voltage
categories.
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1. Protection of telephone plant in joint use requires
coordination of protective devices.in both the power
and telephone circuits.

2. Such coordination consists in essence of provision for
positive deenergization of the power circuit in case of
fault to ground, and limitation of the voltages on the
telephone plant in case of accidental contact to the
range of safe operating characteristics of telephone
protective equipment,. On open wire telephonq circuits
this involves the use of auxiliary protectors associated
with telephone line wires which will (a) limit the voltage
at the telephone station to the protective equipment
operating range and (b) provide for impedance to ground
low enough and with current carrying capacity high enough
to assure the operation of power protective equipment in
the event of accidental contact. On telephone cable and
associated drop wire, the effective grounding of the tele
phone cable sheath -- in some cases bonding the sheath
to the multi-grounded neutral of the power system --
provides suitable limitation of impressed voltage.

The auxiliary protector used on open wire telephone circuits where
exposed to contact with higher voltage conductors, has been standardized and is
known as the 99A protector. It consists of three carbon cylinders, each about 5/8
inch in diameter, and l/2 inch long, inclosed in a mounting suitable for attachment
to a pole or telephone crossarm. The carbon cylinders are spaced to give approxi
mately 3000-volt gaps. Two of the cylinders are connected to the wires of the tele
phone circuit concerned and the third is grounded, where practicable to a grounding
wire which is also connected to the multi-grounded neutral of the power system.

These methods of protection, developed primarily for application to
joint use in urban and suburban areas, are equally applicable to joint use in rural
areas where higher voltage multi-grounded neutral distribution circuits are em
ployed. In rural areas, however, where telephone circuits may be involved in
considerable lengths of joint use, the matter of electric or magnetic induced
voltages on telephone wires may be of importance. To take care of this problem,
there has been developed a drainage protector for use on open wire telephone
circuits. This device is in two forms, one consisting of a resistor in series with
a capacitor and the other of a reactor in series with a capacitor, the combination
tuned to 60 cycles. Since these drainage devices are connected between each wire
of a telephone circuit and ground, it is important that their bridging impedance be
high so as not to cause high telephone transmission losses and low as regards
impedance to ground, so as to limit induced voltages to gro\ind. The device with
resistors is known as the 104A telephone protector and the one with reactors is
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known as the 108A telephone protector. The 104A is designed for electric induction
only; the 108A, while designed primarily for electric induction, is also effective
for magnetic induction if the impedance of the line to which it is connected is rela
tively high.

In urban and suburban areas, joint use largely involves telephone
cables and relatively short extensions of open wire. Where these open wire ex
tensions are joint with higher voltages, 99A protectors are usually employed but
drainage protectors are seldom required. In rural areas, where open wire tele
phone circuits are usually relatively long, both types of protectors are indicated
where higher voltage power circuits are Involved. Where the power circuit
operates at less than 3000 volts to ground, 99A protectors are not applicable but
drainage protectors may be indicated.

Inductive Coordination

The principal problem of inductive coordination in rxiral joint use
involves "noise induction" in open wire telephone circuits. Studies in this con
nection indicate the importance of the following:

I, That the power circuits concerned have reasonably
low values of harmonics.

^2. That the telephone circuits be well balanced as regards
impedance to ground and that they be adequately trans
posed throughout the extent of joint use and other parallel
construction.

Well balanced telephone equipment both at telephone central offices
and at telephone stations are indicated where rural power and telephone circuits
operate in the same territory in joint use or in parallel construction. A system
of telephone circuit transpositions, known as the R System, has been developed
which is applicable to open wire telephone circuits in either paralleling construc
tion or joint use and has been found to be effective when employed in combination
with well balanced equipment at the central office and at subscriber stations as
referred to above. With this system of telephone transpositions, each telephone
circuit is transposed at alternate poles if long span construction is used; with
short span construction transpositions are made at about the same linear intervals,
rather thsm at alternate poles. Where two or more circuits are involved, the
transposition locations are staggered to minimize telephone cross-talk induction.
An important feature of the system is the use of a tandem-type transposition
bracket.

Trial Installations

During 1946, a number of trial installations of long span higher
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voltage rural joint use were constructed. Data on five of these installations, three
in the light and medium loading districts and two in the heavy loading district, were
made the subject of a paper on Joint Use of Pole Lines for Rural Services present
ed at the 1947 Winter meeting of the American Institute of Electrical Engineers by
Messrs J W Campbell of the American Telephone and Telegraph Company, L W
Hill of the Carolina Telephone and Telegraph Company, L M Moore of the Rural
Electrification Administration and H J Scholz of the Commonwealth and Southern
Corporation, (Transactions of the American Institute of Electrical Engineers,
Vol. 66, pp 519-524, 1947.) This paper described the means employed in the five
installations for the coordination of construction, electrical protection and induction
and gave the results of noise measurements on the telephone circuits in each in
stance. This paper indicated that the trials made up to that time had demonstrated
the feasibility of higher voltage long span joint use in rural areas.

In many locations throughout the country, particularly surrounding
larger cities, joint use has extended into rural areas with the same pattern of
construction and the same power system voltage as employed in the urban areas.
In more thinly populated rural areas, long span higher voltage joint use has been
constructed in many instances. It is estimated that at present there are of the
order of 2,000,000 poles jointly used in rural areas in the United States and that
about 300,000 of these involve joint use of the long span higher voltage type.

Economies of Rural Joint Use as Compared with Separate Lines

In its studies of the relative economies of rural joint lines as com

pared with separate lines, the Subcommittee has confined its considerations
primarily to situations such as obtain in thinly settled rural areas where higher
voltage power circuits, long spans and long open wire telephone circuits are
indicated. In considering the costs of joint lines as compared with separate lines
in such situations, certain elements of cost are involved which are not present in
the same degree in urban types of joint use. The procedure has, therefore, been
to investigate the cost of separate rural power and telephone lines including in
each case the cost of poles in place, the cost of rights-of-way, initial clearing,
recurrent trimming, and added costs such as are involved where the lines cross
each other. On joint lines there have been included the costs of poles in place,
rights-of-way, initial clearing, recurrent trimming and additional electrical
protection. For situations in which joint use is established on existing rural power
lines there has also been included in the joint line costs, the added cost to the
Telephone Company of stringing wire under energized power wires and the added
cost of rearrangement of power facilities, added poles and pole replacements.
Thus the effort has been to compare the over-all costs of separate rural power
and telephone pole lines with the over-all costs of joint pole lines in the same
territory.

These cost items vary considerably depending on the circumstances
which obtain in different territories. For example, initial clearing and recurrent
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trimming costs may be high, in some localities and low in otherst The cost of poles
in place vary considerably in different parts of the country. In general, however,
the factors which cause these variations apply to the lines built separately by the
Power and Telephone Companies and to joint lines.

In addition to the factors reviewed above and to which dollar values
can be assigned, there are also certain other items, important in the consideration
of joint versus separate lines, but to which it is not practicable to assign dollar
values.

In its studies of relative economies the Subcommittee has been guided
by.the following factors.

1. So far as the inductive influence of the power system and
the inductive susceptiveness of the telephone system are
concerned, these would equate to the same problem in
joint use as in parallel construction on the opposite side
of the highway. Therefore, joint use as of itself would
not add to the cost of inductive coordination in joint
construction.

2. As regards electrical protection, since the protective
devices usually employed on the rural power system
provide for de-energization at times of ground faults,
and since the protective devices designed for use on
telephone circuits result in ground impedances such as
are usually employed by power companies in this con
nection, no additional expense on the power system
pertinent to joint use would be involved. On the telephone
system there would be involved the expense of a greater
number of 99A protectors and drainage protectors than
would be required for separate lines.

3. In constructing lines in rural areas there are usually
involved rights-of-way, initial clearing and subsequent
trimming costs. These costs would be applicable to
separate lines and to joint lines.

4. In establishing new separate rural power and telephone •
lines, crossings of the two lines are involved at intervals,
as for example at cross roads, service drops, etc. A
certain amount of expense would be involved to provide
the required strengths, clearances and electrical protec
tion at many of these crossings. Such expense, assumed
paid by the second comer, would be chargeable to the cost
of separate lines.
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5. The joint lines has been assumed to be a line suitable for
both services without regard to height or class of poles,
i.e., no normal joint pole.

6. In establishing joint use on existing lines; some rearrange
ment of existing facilities, replacement of poles, and pro
vision of additional poles may be required. Such expense
would be chargeable to the cost of the joint line.

7. The stringing of telephone wires under energised power
conductors requires particular care to prevent contacts
between the telephone wires and energized power wires
which add to the cost of stringing telephone wires. In
building new joint use lines, the work could be so planned
as to avoid this added expense in connection with the tele
phone wires to be installed initially.

8.' Since the number of poles per mile used by power and
telephone companies on their normal separate line con
struction may differ, and since many of the cost items
mentioned in the preceding can best be compared on a
unit length of line basis, it is convenient to make cost com
parisons on the basis of annual charges per mile. This
permits the direct inclusion in the comparison of the
annual cost of recurrent trimming where this item is of
importance.

9. There is likely to be more costly damage and greater delay
in clearing trouble due to storms when power and telephone
wires are attached to the same poles. However, it was not
practicable to arrive at a suitable valuation of this item.

With these factors considered, the studies of the Subcommittee have
led to the conclusion that, in general, joint use in sparsely settled rural areas may
offer opportunities for dollar economies. These opportunities for dollar economies
are, of course, greatest where new joint lines are constructed. Where existing
power lines are to be rearranged for joint use opportunities for dollar economies
will be considerably reduced. Where existing rural telephone lines or existing
rural power and telephone lines are involved, joint use, in general, offers no
dollar economies but in some instances, may be the best engineering solution to
specific problems.

Joint Use Arrangements in Rural Areas

The EEI-Bell System "Principles and Practices for the Joint Use of
Wood Poles by Supply and Communication Companies" as issued by the Joint

7.
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General Committee in 1926 and reissued without change in 1945, has formed the
basis for a large percentage of the more than 300 joint use agreements now in
effect between power and telephone companies in the United States. These agree
ments have established general patterns as to form which are adaptable to the
conditions obtaining primarily in urban and suburban areas. As affecting thinly
settled rural areas, a sufficient number of agreements have not so far been
executed to establish a general pattern for such specific joint use. However, it
is believed that the first sentence of Item 2 of the EEI-Bell System Practices
referred to above should form a reasonable basis for joint use arrangements in
rural areas. This sentence is as follows: "Joint Use Agreement should prefer
ably be of a type under which each of the parties shares equitably in the cost of
joint poles."

Recommendations

In completing its assignments, the Subcommittee makes the following
r e commendations:

1. That this report be issued to the power and telephone
companies as a Subcommittee Report.

2. That consideration be given to combining trial Part 5
covering long span joint construction, with the Joint
Pole Practices and that in this connection, considera

tion also be given to such of the recommendations
contained in Provisional Report No, 32 of the Joint
Subcommittee on Development and Research entitled
"Factors Which Influence Pole Height in the Rural
Joint Use of Poles" as are mutually acceptable.

3. That work be continued through appropriate channels
with the objective of promoting safety and economy in
joint use.

8.
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Line# , DescHption

WA Exhibit No. 3dil - APPA Rentai Rate Gaiculiation

Blue Ridge EMC
FY 2014 Data

Amount ' Definition

PUBLIC

Attacher Responsibility Percentage

1 Space occupied 1.11 Per audit

2 Unusable Space 30.63 Calculation-Includes Safety Space

3 Unusable Space Factor 35.39% Line2/Une6/Line7

4 Usable Space 6.2 (PoleHeight-Unusable)

5 Usable Space Factor 3.01% (Line 1 / Line 4) x (Une 4 / Line 6)

6 Pole Height 36.83 Calculated with CPR Detail

7 Number of Attachers 2.35 Calculated using GISdata

8 Attacher responsibility percentage 38.40% Line 3 plus Line 5

Gross Cost of a Bare Pole

9 Gross pole investment (Acct. 364)

10 Appurtenance factor

11 Gross pole investment allocable to attachments

12 Total number of poles

13 Gross cost of a bare pole

49,295,043

87.00%

42,886,688 Line 9 x Line 10

107,751

$398.02 Linell/Linel2

Gross Carrying Charge

14 Total general and administrative 10,164,119

15 Total electric plant in service 425,883,764

16 Administrative carrying charge 2.39% Line 14/Line 15

17 Maintenance expense for overhead lines 7,674,619

18 Pole investment in Accts. 364,365, & 369 158,218,973

19 Maintenance carrying charge 4.85% Line 17/Une 18

20 Depreciation rate for gross pole Investment 3.60%

21 Depreciation carrying charge 3.60% Line 20

22 Taxes (Accts. 408.1 + 409.1 + 410.1 411.4 - 411.1) 2,160,782

23 Total utility plant in service 425,883,764

24 Taxes carrying charge 0.51% Line22/Line23

25 Applicable rate of return (default) 11.25% Presumption

26 Gross Pole Investment S 49,295,043.19 Line9

27 Net Pole Investment S 32,539,753.16

28 Return carrying charge 7.43% (Line25 x Line 26) / Line 27

29 Total carrying charges 18.77% Une 16 + Une 19 + Line 21 + Une 24 + Line 28

RATE

30 Attacher responsibility percentage 38.40% Une 8

31 Gross cost of a bare pole $398.02 Une 13

32 Total carrying charges 18.77% Une 29

33 Pole attachment rental rate 28.69 Une 30 X Une 31X Line 32
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Une ff Description

WA Exhibit No. 30.2 - APPA Rental Rate Calculation

Blue Ridge EMC
FY 2015 Data

Amount Definition

PUBLIC

Attacher Responsibility Percentage

1 Space occupied 1.11 Per audit

2 Unusable Space 30.61 Calculation-Includes Safety Space

3 Unusable Space Factor 35.35% Line 2 / Line 6 / Line7

4 Usable Space 6.24 (Pole Height-Unusable)
5 Usable Space Factor 3.01% (Line 1 / Line 4) x (Line4 / Line 6]

6 Pole Height 36.85 Calculated with CPR Detail

7 Number of Attachers 2.35 Calculated using GISdata

8 Attacher responsibility percentage 38.36% Line 3 plus Line 5

Gross Cost of a Bare Pole

9 Gross pole investment (Acct. 364)

10 Appurtenance factor

11 Gross pole Investment allocable to attachments

12 Total number of poles

13 Gross cost of a bare pole

50,390,546

87.29%

43,984,989 Line 9 x Une 10

108,086

$406.94 L!nell/Unel2

Gross Carrying Charge

14 Total general and administrative 9,870,339

15 Total electric plant in service 440,866,858

16 Administrative carrying charge 2.24% Une 14/ Une 15

17 Maintenance expense for overhead lines 7,951,569

18 Pole investment in Accts. 364,365, 8t 369 164,546,374

19 Maintenance carrying charge 4.83% Une 17 / Une 18

20 Depreciation rate for gross pole Investment 3.60%

21 Depreciation carrying charge 3.60% Line 20

22 Taxes (Accts. 408.1 + 409.1 + 410.1 + 411.4 - 411.1) 1,477,001

23 Total utility plant in service 440,866,858

24 Taxes carrying charge 0.34% Line 22/Line 23

25 Applicable rate of return (default) 11.25% Presumption

26 Gross Pole Investment $ 50,390,545.70 Line 9

27 Net Pole Investment $ 32,466,328.65
28 Return carrying charge 7.25% (Line25 x Line 26) / Line 27

29 Total carrying charges 18.25% Une 16 + Line 19 + Line 21 + Line 24 + Line 28

RATE

30 Attacher responsibility percentage 38.36% Line 8

31 Gross cost of a bare pole $406.94 Line 13

32 Total carrying charges 18.25% Line 29

33 Pole attachment rental rate 28.50 Line 30 x Une 31 x Line 32
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Line tt Description

WA Exhibit No. 30.3 - APPA Rentai Rate Caicuiation

Blue Ridge EMC

FY 2016 Data

Amount Definition

PUBLIC

Attacher Responsibility Percentage

1 Space occupied 1.11 Per audit

2 Unusable Space 30.59 Calculation-Includes Safety Space

3 Unusable Space Factor 35.31% line 2 / Line 6 / Line 7

4 Usable Space 6.28 (Pole Height-Unusable)

5 Usable Space Factor 3.01% (Line1 / Une 4) x (Line4 / Line6)

6 Pole Height 36.87 Calculated w/ith CPR Detail

7 Number of Attachers 2.35 Calculated using GIS data

8 Attacher responsibility percentage 38.32% Une 3 plus line 5

Gross Cost of a Bare Pole

9 Gross pole investment (Acct. 364)

10 Appurtenance factor

11 Gross pole investment allocable to attachments

12 Total number of poles

13 Gross cost of a bare pole

51,209,182

87.41%

44,762,968 Line 9 x Line 10

108,330

$413.21 Unell/Linel2

Gross Carrying Charge

14 Total general and administrative 9,666,925

15 Total electric plant In service 454,916,323

16 Administrative carrying charge 2.12% Line 14/Line 15

17 Maintenance expense for overhead lines 8,486,535

18 Pole investment in Accts. 364,365, & 369 168,093,587

19 Maintenance carrying charge 5.05% Line 17/Une 18

20 Depreciation rate for gross pole Investment 3.60%

21 Depreciation carrying charge 3.60% Line 20

22 Taxes (Accts. 408.1 + 409.1 + 410.1 + 411.4 - 411.1) 1,698,970

23 Total utility plant in service 454,916,323

24 Taxes carrying charge 0.37% Une 22/Une 23

25 Applicable rate of return (default) 11.00% Presumption

26 Gross Pole Investment $ 51,209,181.87 Line 9

27 Net Pole Investment $ 32,011,587.29

28 Return carrying charge 6.88% (Line 25 x Line 26) / Line 27

29 Totai carrying charges 18.02% Une 16 + Line 19 + Line 21 + Line 24 + Line 28

RATE

30 Attacher responsibility percentage 38.32% Line 8

31 Gross cost of a bare pole $413.21 Une 13

32 Total carrying charges 18.02% Line 29

33 Pole attachment rental rate 28.54 Line 30 x Une 31 x Line 32
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Introduction

Joint use of facilities "by power and telephone systems has "been

found to he feasible in rural areas with the development of hl^

strength telephone wires that can match rural power line spans nnrj

the development of generally accepted construction standards and

safety devices to minimize any possible hazards. Ohe power line

carrier telephone system, wherein the power vires act as guides

for carrier radio waves, is another recent development having

application in rural areas.

Joint use. raises for EEIA. borrowers questions of policy with

respect to (1) protecting and advancing the interests of their

members in connection with telephone rates and area coveragej

(2j unifotTB relations with local telephone companies in their

areas that may include rautuals, independents and members of the

Bell Telephone System, and (3) development of engineering, con

struction and operating practices in cooperation with the local

telephone companies that will make joint use an asset to all.

Joint use raises for EEA questions with respect to use of loan

funds and protection of the Government's interests in borrowers'

systems as they may be affected by joint use arrangements.
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The ^oiut use contract forms, copies of which were distrihuted ^

to all borrowers with the Administrator's memorandum of July 3, 19^7,

were designed to include desirable legal, business and technical ^
0

factors to provide adequate protection for EEA borrowers and to

establish a practical working framework for relations between BEA

bcyrrowere and their local telephone companies whan they wish to

engage in joint use of facilities.

!• Objective pf Joint Use of Facll-ities

The primary objective of joint use of facilities is to achieve

savings in cost by eliminating one pole line. Elimination of

structural conflicts as well as local regulations may also reqiiire

or make .joint use desirable. '

The costs as well as the savings of joint use constmction

should be shared equitably by the power and telephone suppliers.

Where the savings are- appreciable, it can well mean that both

services can be extended into areas where construction might not

otherwise be economically feasible. Therefore, even though power

system poles are already in place and can accommodate telephone

facilities- with litfle, if any, extra cost, telephone companies

should be required td make payments representing their fair share

of the costs of the poles so that savings can accrue to the con

sumers of electricity as well as to the telephone subscribers.

In other words, the power consumers should not be asked to

subsidize telephone subscribers.
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II' HEA Financing as Kelated to jQlnt Use Facilities

As a general rule, an REA "borrower should not invest REA

loan funds in joint use facilities in a given area to a greater .

extent than would iave been required to provide facilities capable

of rendering electric service alone in tlie s^e given area. This

"Will raise no serious problem since the pole sizes in common use

by REA borrowers are capable .of accopaodating certain telephone

facilities and the contracts provide that the telephone companies

shall pay any additional capital outlays required as well as rentals

for the benefits they secure from the use of REA borrowers' poles

and wires. Moreover, since telephone congjanies may also set and

own joint use poles, an REA borrower should actually have a lesser

investment in pole plant than would be required "for separate line

construction considering an area as a whole.

Ill- Telephone Company Qualifications

The sample forms of contracts .and the recommended payments

contained therein ^e. predicated on the. assumption that the tele

phone supplier is fully competent to carry its part of responsibility

and that the REA borrower will not be put to any additional expense

by reason of the telephone supplier'a lack of knowledge or competence.

Therefore, REA borrowers, before entering joint use agreements, should

satisfy themselves that:

• A. the telephone compahy concerned is a financially

responsible organization wMoh is fully capable

of bearing its proper share of 'the costs and

responsibilities for any possible hazards.
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E- the telephone con^anj has availahle a qualified

engineering and construction force to assure that

its facilities on joint use lines ttxII "be installed

in accordance with accepted construction standards

and safety practices.

C. the telephone conpany has a maintenance and opera

tions force capable, where necessary, of maintain

ing its own facilities wlien installed jointly with

power lines.

IV. Insurance

The contrast forms have no clauses concerning insurance coverage

on the assumption that each party .will carry its usual insurance and

that in the event of anj'' claims, liability will be assessed'according

to the legal responsibility that is determined.

REA borrowers should'satisfy themselves that the local telephone

companies with which 'they share joint use' facilities either

A. provide adequate reserves for insurance, or

B. carry adequate insurance policies.

The Bell Telephone System, for ezample, is self insured and

sets aside reserves against losses. However, smaller telephone

companies should be required to have liability insurance coverage

comparable to that carried by REA boi*rowers.
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V, Safety

It cannot Ids too strongly emphasized that proper precautions

should be taken In Joint use coi^truction to minimize possible hazards

to both telephone and power linemen as well as to consumers. Adequate

standards of safety can be established by observation of the proper

construction, maintenance and safety practices and installation of

power and telephone protective devices. The telephone companies

should he held completely responsible for installation and operation

of their own. facilities (except as otherwise provided for carrier

telephone facilities) and borrowers who find it necessary to advise

their local telephone companies on proper construction and safety

practices would be best advised themselves not to engage in Joint

use construction with such companies in view of the risks and

costs involved.

All vires and appurtenances on .joint use poles should be

treated as hot when performing line work.

TI. Description of Contraots

A. Power Line Carrier Facilities, REA Form DS-209.

The highlights of this form of contaract are

1. The telephone con^any is given the rl^t to

transmit communications over the power lines at

frequencies in the 15O-5OO KG band, but there is

to be no interference with the use of frequencies

by the REA borrower outside that band.
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2, The telephone con^ny is given the right to have
>

attached to the power lines and poles silch egolp-

ment as is necessary to provide for carrier

telephone service. All such equipment is fximlshed

or paid for "by and remains the property of the tele- •

phone con5)any hut for safety reasons -most installation

and maintenance of equipment installed on power system

facilities is to he performed hy the EEA horrower in

behalf of the telephone coi^iany.

3. The telephone company will reimburse the EM borrower

for all'expenses incurred to accommodate the telephone

facilities and will pay an annual fee for each pole

on which telephone equipment is installed. To simplify

billing, \mit telephone equipment assemblies have been

established and uniform telephone company payments for

installation, removal and maintenance worh performed

by the EEA borrower in connection -with such units have

been suggested In Exhibit B. These payments make

allowance for a'Terage labor, material, transpoirtation

and overhead costs. If experience discloses "that they

vary too greatly from actual costs in any particular

area, either party may request a revision ann'ually.

The annual charge of $1.00 for each pole of the

EEA borrower -upon "which the telephone con^rQr has

attachments amotmts to a leasing fee. The fee of
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$1.00 is purely nominal in view of the fact that

there is no ejiperienc© vith the actual operation

of carrier telephone systems on vhich there could ^

he hased an exact determimtion of any cost savings

of this method of providing telephone service that
•I

might be shared between the telephone con^jany

BM borrower..

Power consumption payments are based on estimates

of the average power losses caused ty the various

types of telephone company equipment coimected to

or inserted in the power "lines. The maintenance

"visit payment has been established to cover any

work done by the Cooperative on ai^ specific

request from the Telephone Company. It is

anticipated that maintenance Jobs generally

will involve single locations" and that the work

can be done in a single visit. The largest part

of the cost of the maintenance visit is in travel

time and motor vehicle expense, whetJier the trip

. involves replacement of a capacitor fu,se.or complete

replacement of an isolating choke assembly.

L. If work is to be performed by the BEA. borrower on

behalf of the telephone company that is not covered

by the unit assemblies and costs set forth in
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ExliilDit B, additional reimbursement should ho

agreed upon. This would include, for ezaanple,

replacement of poles or the initial installation

of poles of greater height or class to aoconmodate

the telephone company,

5 > The contract term is 5 yea-rs and. thereafter

until terminated by 1 year's notice by either party.

6. All construction must be in accordance with the

National Electrical Safety Code. The specifications

and schematics of Exhibit A are illustrative only.

A separate document entitled "CONSIDEHATIONS CSP

MUTUAL INTEEEST TO EEA BOSROWEBS AND TEIEPHOKE

COMPANIES IN INSTAXXING AND MAINTAINING EQUIPMENT

USED FOB CARRIER TELEPHONE SEETICE" is attached,

dated July 9; 19^7' This document provides

installation drawings and engineering information

that can be readily changed when Justified without

necessitating changes in the basic contract.

B. General Agreement for Joint Use of Wood Poles, BEA

Form DS-210.

This form of contract is intended to be used in areas

where widespread Joint use of facilities is contemplated

to achieve savings in pole plant costs. This form of
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contract provides thatr

1. Each party my own. joint use poles and license

the other to make attachments thereto,

2. Each-party reserves the ri^t t© exclude any of

Its facilities from joint use,

3- Each party is responsihle for the installation and

maintenance of its own facilities on the joint

poles, ^me owner is to maintain its poles.

The owner will install a normal, joint pole, as

defined, which Is suggested as a 35-fopt, class 6

pole for new construction. If a pole of greater

' height and class than'normal is required, the

additional inves.tment in excess of the cost of

a normal pole is paid hy the party requiring it.

A*shorter or lighter pole than normal may he

• installed hy mutual agreement when suitable for

specific locations.

EO^: Class 6 is the suggested strength for a

normal pole on the assun^jtion that the

normal pole will carry the usual single-

phase power circuit plus four (4) tele-

• phone virefe.
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5* "Where existing poles "be replaced to mHifP

them suitable for joint use, the oTmer will set

new normal poles and assume the cost of transferring

its own facilities to the new poles. Kis liceEsee

will pay the oyner the value in place of the

replaced poles,, plus the cost of removal less

•salvage, as provided in Article Tin and Appendix A

of the contract. If poles moire costly than normal

poles are required to meet the licensee's needs, the

licensee will" also pay the excess costs. In

addition, where an existing pole must he replaced

to accommodate the licensee's service drop,*the

licensee Will", also pay the owner the difference

between the cost of the new pole n.r\d a new pole

of the same size as the replaced pole. Appendix A

of the contract establishes tables of costs to

permit ready: calculation of payments' due.

6. When poles must be erected between existing poles

to mahe a line suitable for Joint use, they will

be erected at the sole expense of the licensee but

will be the property of the owner. Each party will

Install its own attachments to such poles.

7- The license© will pay a standard anTnigi rental

fee per pole to the owner for the privilege of

occupying joint poles, Poles used for the sole



EPamUCEO AT THE NATIOHAL ARCHIVES

- U -

pui^joae of pi-oviaing clear^uce- "between the facilities

of the two parties, such as-.-Becondaries and services,

are not considered as joint.poles and are not siibject

to rental fees. To simplify agreement on whether a

pole provides clearance or support, the following

Inteipretatiqn. is suggested. Where Individual

services of either party .(secondaries for the EEA

borrower end service wires for the telephone "company)

are involved, single, pole crossover attachments shall

be treated as clearance attachments under the pro

visions of Aarbiole Viii without regard to any support

which may be supplied by the crossing pole. The term

"service wires" for the telephone company means a

service to a single subscriber -which may consist of

either insulated or open wire conductors.

The fees suggested in Appendix-B of the contract axe

designed to reflect and share the savings in cost

realized by joint use of poles. The fees are based

on average costs per mile of separate and joint pole

lines in various sections of the country and mahe'

allowance for costs to the owner and licensee of

modifying existing line tO allow joint use, as

well as mahing allowance for extra costs to the

licensee of making arrahgements to occupy joint

poles.

PUBLIC
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OJlie rentea fees payable by SEA borrowers to

telephone oon^Janies are higher than those they

receive because rural telephone systems ordi

narily ecrploy smaller poles than power lines and

incur a larger increase in cost than power systems

In supplying poles suitable for rural Joint usb.

The rental fees may be adjusted by mutual agree

ment at any time after 5 yesrs from the signing

of the contract and at subsequent intervals of

not less than 5 years.

8. The firbt page of Appendix B is self-explanatory

in its description of the basic principles followed ^
in arriving at the rental payments suggested in

Appendix B. While the telephone cost figures

f employed were those appropriate to Bell System

CoD^panies, the same principles can-be-i^ed for

determining equitable rental payments for Joint

use with any telephone con^any.

The following example of rental calculations will

illustrate the method utilized in arriving at the
• *

suggested payments in Appendix 3:
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Sample Calculations cf Telephone Ootnpany Rental Payment to REA Borrower

Separate rural telephone pole line (Note 1) $350 per mile
Separate rural power pole line (Note 1) $450 per mile

Sum of separate pole line costs $800 per mile

Power System owned pole line suitable for joint use $540 per mile
Added Telephone Company costs on joint line (Note 2) $100 per mile
Added Power System costs on joint line (Note 3) $ 10 per mile

$650 per mile

Total Savings to both organizations $800 - $650 $150 per mile

Telephone Conpany's share of savings based on

respective cost of separate lines; ASS or 4416 (Note 4) $ 66 per mile
800

Assumed annual charge (Note 5) 10%

Annual charge saved
Tel. Kent p- i Tel, Co. through Telephone Com- Total savings in
per mile a<qua s having to build Less pany'a share annual charges

a separate line

per'mile* Equals 10% of ($350-100) Less 44% of 10% of $150

perrailc* Equals $25.00 Leas $6.60 Equals $18.40

At 14 poles per mile, the rental payment is Bquals'approxlmately $2.30 per pole.
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3Jote 1: Per piile costs are tliose of tare poles in place, including
right-of-vay, clearing, engineering and overliead in addition
to direct installation lator and material costs. Such costs
•tfill he mutually agreed upon wben Joint use contract is
executed.

Note 2: Includes such factors as:

(1) Allowance for Telephone Ooiigpany's share of costs for additional
poles (if required) for Telephone Con^pany^s "benefit

(2) Allowance for additional cost- of stringing telephone wire
under energized power circuits

(3) Additional protection features (99A ^d lO^A protectors) on
telejJione circuits

(h-) Allowance for engineering and survey-costs.

Note 3: Includes only item (2) of Note Y*

Note h: An average value -of was used in the agreement fom.

Note 5: No'specific annual charge is fixed in the agreement. In
the negotiations with the Bell ^stem, a rang© of annual
charges was considered as well as the appropriateness of a
differential "between the annual charges that apply to
telephone compai^ and EEJA horrower operations. However,
the use of XO'f results In rentals approximately equivalent
to those in the agreed upon table in Appendix B of the
contract form.

Note 6; Includes only item (3) ot Not;© 2
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Sanple Calculations of REA.Borrower Rental Payment to-Telephone Company. .

Separate rural telephone pole line
Separate rural power pole line

Sum of separate pole line costs
I

Telephone Company owned pole line suitable for joint use
Added Telephone Coiqsany costs- on joint line (Note 6)
Added Power System costs on joint line (Note 7)

Total

Total Savings to both organizations-S800 - $650

Power System share of savings based on

respective cost of separate

Assimed annual charge (Note S)

Equals

respective cost of separate lines: or 56% (Note 8)

Power System
Rent per mile

Annual charge saved by
Power System through
not having to build a
separate line

Less
Power Sys
tem's share

Power System
Rent per mile

Power System
Rent per mile

Equals

Equals

10% of ($4SO.SO)

$36.00

Less

Less

56%

$8.40 Equals

of

of

$350 per mile
$450 per mile

S80Q per mile

$540 per mile
$ 20 per mile
$ 90 per mile

$650 per mile

$150 per mile

$ 84 per mile

10%

Total savings in
annual charges

10% of $150

$27.60

S27 60At 14 poles per nilei the rental payment is —— Equals approximately 52.00 per pole.
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ribtfl Y; Includes suoic faotoM as:

(1) Allowance for additional cost of placing facilities

over telephone "wires

(2) At-tachments on additional poles

(3) Allowance for engineering and survey costs •

Note 8: An average value of was used in the agreement form.

9. ffiie contract term is 25 years and thereafter luitil

terminated "by 3 years' notice hy either party.

C. Application —Permit for Joint Use of Poles, EEA Perm

DS-211.

This form of contract was developed for use where widespread

joint use of-poles is not contemplated. It will find use in

such cases as the elimination of structural difficulties that

may arise at crossing points or when coinmon occupancy of a

few poles on one side of a highway is necessary. It is also

a convenient means of recording those poles that are in joint

use. Ihis form of contract provides that:

1. The licensee shall reimburse the owner for any work

necessary to make poles suitable for joint occupancy.

2. A nominal fee of $1.00 per pole is established as the

annual rental. No differential in rental fees payable
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"by telephone companies and EEA hbrrowers Is

warranted here since the oimer is reimbursed

at the outset for any extra fiosts*

3- ITo rental fee is payable for clearance attachments

of service drops of either party,

k, njhe owner may revoke the attachment permit on

60 days' notice and the licensee may terminate

the permit on 30 days' notice.

VII. Procedure for Executing Contracts

The contract forms for Pcfwer Line Carrier Facilities,

Form DS-209, and fpr Joint Use of Wood Poles, Form DS-210, provide

for appi'oval by the Administrator of EEA. In accordance with the

usual procedures, three copies of a contract signed by the parties

thereto should be forwarded to the Engineering Division of EEA.

Two approved copies will be returned to the horrowerj one. for the

borrower's files and one for the telephone company. If an officer'

other than the President or Vice-Presldent of a telephone company

signs the contract, evidence of the officer's authorization to sign

on behalf of the company should be attached unless otherwise filed

with EEA.

The form of Application-Permit for Joint Use of Specific Poles,

Form DS-211, does not call for submission to EEA for approval and will

he subject only to review in the field by the Engineering Division.
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Under the contracts for Povrer Line Carrier facilities",

Form DS-209, and for Joint Use of Wood Poles, Fom-DS-210, a

specific request and authorization must be made each time it is

.desired to mahe attachments to poles and vires. THe KHIA

f'

borrower and telephone company should establish procedures

complementary to the contracts for establishing working
' , »

relationships.

VIII. Construction Standards

Any type of joint use of poles should coafoim to the

requirements of the National Electrical' Safety Code except as the

requirements of local authority may be.more stringent.

1. For power line carrier installations, instalJation

drawings and other engineering information are supplied

in the attached document dated July 9/ 19^7; aiid entitled

"Considerations of Mutual Ihterest to EBA Borrowers and

Qfelephone Companies in InstalUng and Maintaining Equip

ment Used for Carrier Telephone Service."

2. For -joint us© of poles, -suggested standards based on

the National Electrical Safety .Code are contained in .

E.E.I. Publication No. M12, "Joint Pole Practices for

Supply and Communication Circuits" and Part 5 thereof

entitled "Special Considerations for Long Span Joint
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XJbq, These wre availablB JTrom Bell System cojnpanies n-nr^

from the Edison Electric Institute, k20 Lexington Avenue,

New York 17, K. Y,, at a price of $1,25.

Billing and Accounting

Exhibit B of the agreement form for Power Line Carrier

Facilities, SEA Form DS»209, and Appendix A of the agreement form

for Joint Use of Wood Poles, EEA Foiro-DS-210, are designed to

sin^jllfy and expedite the billing procedures for amounts that my

be due the oimer from' the licensee for work done to make facilities

suitable for joint use. Any cost figures or values that are left

blank in the sample forms should be supplied from locally

^Iplicable data. Thus, the billing for work to be.done in

modifying existing lines can be predetermined, and differences
1

of opinion with respect to the charges in individual cases can be

minimized. On the average, billings should approximate actual

costs even though individual cases may show vide differences.

The internal accounting of EEIA borrowers need not be

complicated by the billing procedures established under the joint •

us© contracts and should be undertaken in the usual manner to

reflect actual costs as closely as is warranted.

A. Accountlns for Changes in Pi«n-h

All changes in size or location of poles

owned by EEA cooperatives should be handled
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for accounting purposea in accordance vith the

Manual of Worls: Order Procedure and Eelated

Instructions f EhuSj If a pole is removed'and

replaced, a retirement and conBtruction work

order should he prepared dnd cost recorded -in

the appropriate worh in progress account in

the usual manner. Amounts to he received from

the telephone companies in accordance with the

teims of the contracts are to he hased on the

costs as agreed i^on in the contracts will

not, therefore, he the same costs as reflected on

construction and -retirement vork orders. Any

payments received from the telephone con^anies

In connection with plant changes should he

credited to Account lL4, Eetirement Work in

Progress. If the amount received is more than

sufficient to cover any balance in tliis account

because of such charges, the difference should

he debited to Account l^fL and credited to

Account 265,1/393, Donations in Aid of

Const:niotlon,

Accounting for Revenues and Escpenses

1. Telephone Company Eental Payments.

Revenues to he received from the telephone

company for pole rentals should he credited
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"to Accounfc 6lOj Rent from Sleotric Property

and charged to Account 125.2, Other" Accounts

Eecelvahle. lEiie'contract proTrlsions dealing

with rental payments require that a complete

record be kept of all poles of either party

which are In joint usej that any rentals to

be billed shall be on a yearly basis according

to the number of joint poles in use on the day

preceding the specified billing date. The rent

,per pole will be in accordance with the contract

appendices. Payments by borrowers for taxes and

assessments on their own property should normally

be charged to appropriate tax expense.

2. Installation and Maintenance Work for Itelephone

Con^anies.

All revenues and ©apenses involved in installation,

repair or maintenance of the telephone company's

attachments to poles^ or for ether work done for

the telephone con^jany on a relnibursahle basis

as provided for in the contracts, should be

included in appropriate separate subaccounts of

520.1 and 520.2. Charges to telephone companies
I

for maintenance service should be debited to

Account 125.2, Other Accounts Receivable, when

the credit to Account 520.1 is recorded.
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3- Energy Sales.

Amoimts to Tie receiTsd from the telephone company

for electric energy consumed in comiectiori with

carrier service shoiild he credited to Account 6o8, •

Other Eiectric Service, and charged "to Account

125.2, Other Accounts EeceiTahle.

Payments to Telephone Coinpanies.

Payments to a telephone coi^paiiy for rental of its

pol0s= or for its plant changes necessitated "because

of the Joint use agreement are to he charged to the

appropriate rent expense account, namely, 776, Rents.

Payments to telephone companies for tree trimming and

, other normal operating or maintenance worh done by

them for a "borrower should, "be charged to appropriate

es^ense accounts.

C• Capital Credits

Any revenues received as pole rentals or for electric

energy losses In connection with carrier service

should not he included in the hase for patrojmge

capital difltrihution.

AD.i. oorcRHisKT MUTLMo omce I uu o< iwei
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Waited states department of agriculture
RURAL ELECTRIFICATION ADMINISTRATION

Washington 25, D. c.

September 1, 1950

To : All RBIA Borrowers

£!rom ! George W, Haggard^ Deputy Administrator - ,

Subject: Joint Use of Borrowers* Wood Poles by Telephone Systems
ReciuireBEnt of RBA Approval
Use of iUSA Form DS-211

Under date of July 3, 1947, there were transmitted to all RSA borrowers
sample forms of contracts covering joint-use arrangements vdth telephone
companies. At the same time, a bxilletin entitled "Joint Use of Facilities
by RSA Borrowers and Telephone Companies" vas circulated. This bulletin
describes the contract fonns and their use and purpose in detail. On
December 22, 1949, there was transmitted to all EEA borrowers a memorandum
relating to the joint-use arrangements and suggesting forms of amendments
of the joint—use contracts to effectuate area coverage telephone service.

Forms DS-209 and DS-210, as amended to inclxide area-coverage provisions,
are the contract forms to be employed for joint-use arrangements which are
entered into for the purpose pf parmitting use by telephone companies of
IlEA-flxianced facilities to furnish subscriber telephone service. These
fonns require REA approval before they become effective. This require
ment is imposed pursuant to the provisions of REA security documents in
which borrowers agree not to enter into contracts for the use by others
of any of their property without REA approval.

There have come to REA*s attention numerous instances vdiere joint-use
contacts have been made, by telephone companies for subscriber telephone
service without proper authorization and approval. In some cases, such
contacts have been made without, authorizatipn by the borrovfer; in others,
upon oral authorization, or by written permission but not by contract on
Form DS-209 or Form DS-210j or pursuant to contract on Form DS-209 or
Fom DS-210 but without REA approval, or by permit on Form DS-211. All
such contacts made for subscriber telephone service must be considered
unauthorized except where made pursuant to a properly executed ap
proved contract or a contract entered into by the predecessor o^mer of
systems or facilities acquired by an REA borrower.

{

There appears to be some misunderstanding of the use and purpose of Form
DS-211, Some borrowers have used this form to permit pole contacts on their
systems by telephone companies for subscriber telephone service. Form
DS-211 is not intended and should not be used for this purpose. As stat
ed in the bulletin on "Joint Use of Facilities hy REA Borrowers and
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2-All REA Borrowers

Telephone Companies" (p, 16) it is intended for use in such cases "as the
elimination of structural difficulties that may arise at crossing points
or vriien comtnon occupancy of a few poles on one side of a highway is
necessaryo" This peimt form prescribes only a nominal rental fee since
it contenqDlates reimbursement of the owner of the poles for costs involv
ed in rearrangements, eto», required for the joint use#

A survey is now being conducted by the EEA Engineering Division to deter
mine the extent to which joint use is practiced and to- appraise its
usefulness and effectiveness. Reports already received show cases of
unauthorized attachment, including many in idaich Form D5-211 was improper
ly employed instead of Form DS-210 which requires REA approval# This
practice should be. discontinued forthvdth as it hae resulted in the
assumption by REA-financed systems, in-some instances, of costs which
•would have been borne by the telephone system if the proper contract form
had been used.

Borrowers which have improperly used Form DS-211 for joint use for sub
scriber telephone service, or where facilities have been contacted
without authorization, should wherever possible negotiate a joint-use
agreement on the appropriate form, Form-DS-210, with the area-coverage
amendment, submit it to REIA for approval, and arrange" for relmbinrsement
by the telephone company involved of any expenditures incurred the REA
borrower in connection with joint use which would have-been charged to
the telephone company if the proper form of contract -had been employed at
the outset. It should be noted that the permits granted under Form
DS-211 are revocable at ar^ time upon 60 days* notice by the owner of the
facilities.

It is recognized that joint-use arrangements properly entered into can
effect economies which can be equitably shared and can contribute toward

- the conservation of materials and manpower vAiich are so urgently needed
today. However, the disadvantages and burdens which are entailed by
improper joint-use agreements which do not provide for the equitable *
sharing of. benefits and which do not assure telephone service to the
widest practicable number of rural users, far outweigh the advantages.
For this reason strict adherence to the principles vAiich have been estab
lished for such arrangements is indicated.

The cooperation of all REA borrowers is solicited for the field engineers
who are now conducting joint-use field surveys.
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United states department of agriculture

RURAL ELECTRIFICATION ADMINISTftATlON

WASHINQTON ZS, D. C,

I ' "
^ U, 1951

To: KEA BorP0l^$T3 * • • • . •

Prom: George Haggard, "Acting Adminiptrator

Subject: Joint Use of Wood Poles ty ••Fpi?er and iCelaphone Syste.ina: Arpa Coverage

a. General

By memorandum dated Teoember 22, 19A9, EEA Imposea ss a oondltion•of its
approval OX jo^t-use contracts the inclusion of amendments designed to assure
the availaDj.lity of adequate telephone service tq the widest .praetioahle number
of ^ers of such service.' This meraorai^uin is issued to citify-several points
as to the area-coverage requirement in connection witii joint use pf wdod poleso

a T alternative form of aBjendment to Porm i)S-2lO which may beused instgad of the amendment appearing in "the December 22^ I949. memoranduni^

Borrower^a Responslhllity Regarding Joint Hsa

^5? borrower's responsibility, as owner of the electricsystem, to determine whether or not it desires to enter into a joint-use
^reement. In making the decision, due consideration should be given to the
following important factors:

lo Is joint use generally in the best interests of all of the member-
owners of .the electric system?

2. Do toe economic- benefits at least Bqual or exceed toe "additional
costs incurred under the joint-use agreement?

3- Win the agreement actually result in, an appreciable increase in
telephone service in the area, without' avoidable discrimination
against some member-owners?

4. Will benefits and increased telephone service justify
the additional safety ^zards to electric system personnel involved
In maintenance and operation of jolr^tly used facULities?

5, Win toe eoonoaio and telephone service, benefits justify the addi-
tioml physical burden-on the' electrical facilities and 'the hazards

cLcults/ ^ niultipl-ied by the addition of telephone
decision is "»ade by an electrical borrower to enter into a joint-usegre© ©nt, it must be submitted to KEA for approval before-bacoming effective.
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2*R^ Borrowers

®* Where the Arna-Oovarflga ^jaendmant.a at-a mt

anen^ents need Jjot be inooijjoratad ia-agreements which havesteady been Appreved by cr in .agreements for joint use In special eltn-
aarrig-tp addltlonl? eSbrcwKof such special situations are as followsi

nWn MsoJflly oops^otpd for seryice to tele'-
stetioM et^^ ® toweis, rdpeater '

' »

»e=asBity'for relocating a'power orephoae line, or both, due to highway widening oi- relocation/

conflicts or where aomnon'oeowanoy
fL!m ®'^r £®^®® one aide cf a highway ia involybd.^
IrarSvet") " used'where occupancy of pnly pfew plsB is

2.

restricted to &e Seo^i^ Xt oase, the a^eement should be
•involved, the iocaUoHf whi^ e^^?be^b^® oleoteic-facilities

to the agreement L an b^lbit T" attached

£1SI ^ss^s^s^•g£T™-^
^ere the Area-Cnvftr^^e Amendniflnta Ara

s£^S?~--"s s.:W"
%

!^t£or -fco October 23, 1%9, the effective
1936; Ld* Raral-Electrification Act of

sS^scrlC! Of looal telephone sei^ice to additional

ST^IL^onfcom^™™ pyagreement is attaoSd hereto, December 1%9 amendraant tp-the'DS-210 '
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3-R.BA Bc«n?owers

Borrowers wishing to permit tSse tsbq of .their poles by &telephone compeny
on &project^by-projeot basis n&^^.us© the DS-BlO fora of agreement, with the
amendment of Articles 17 and V described paragra|h hereof®

.«• Alternative gorm of Araa^Ooverage J^hdmant JShlch Jto be ITgsd In Place of
Peeamber 1^49 ^"^^Qdmenta ^ ' - .

Vaiere the parties do not wi^ to use the Beoembsr 1949 amendment and pro
cedure, and where borrowers are willing .to permit the use of their wood poles
by a telephone company on a project-by-proJect basis, the form of aineudment
of Articles X7 and Vof the I)S~210 agreement attached to this memoranduia may
be used.

The piwceduro established herein for. inltlatisg joint -use in the area to
be Includdd in a piartloular telephone company project involves two distinct
steps for each auch project® First, the telephone company sid>inits a map ahow-v
jng generally the territorial liinits of Ihe proposed project together with a"
written request confonaing to Appendix 0 (attached hereto) for permission to
•use Ihe borrower's poles® Biese must be aubtaitted to PvEA for approval, ao-
companied by the borrower's recommendation® The second step is the aubmission
by the telephone company to the borrower, upon completion of the project
Canvass and the engineering woi^, of detailed construction plans and drawings
together with a map showing the final territorial llmita of the project.

fthere the final map, submitted to the borrower as paH of the second step,
varl^ substantially £Tom the map submitted as part of the first stop, the
telephone con^any'-s request (conforming to Appendix G) should be resubmltted
to REA for apparoval, accompaniecl by the-borrower's recommendation. In such
cases, the reason for the- change in the project limits should be stated.

V^Ue: ISO specific typo of map ia 'raquired to be inhaitted by the telephone
con^ny in connection with its request on the Appendix C fcrmi the area
covered by the request and its relationship to the borrower's entire service
area'Should bo clearly shown. The borrower^ system map may be used for this
pdiposoft The map abould show the entire common service area of the parties,
i®e*, the telejiione oompany's eer^oe area to Idie extent it is included within
the' borrower' s service area, and the specific portion of the common service
area covered by the telejhone company's request.

I

"Where these fom^t ai^ procedures are employed, the borrower shall, in each
laatance when submitting the telephone company's request on the Appendix 0
for&, or any revision thereof, together with the map or maps,, to REA for ap-
piovil, include a statement which} ?

1, Sets forth the olrcumstanees under which a portion only of the
"borrower's service area was selected for the joint-use program,

2. Establidiee ISsat the proposed joint use is consistent with aM
will not "bar development of area-coverage telephone service in
adjoining areAs.
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Inhere Joln'Sj««aa jsroposaX pepreBenfes tho ^Irat step in a program
which will ^JiltlsiatelSr be ©Kfcenfied tbroygbout the borrowor's aerrioe
area, ppsagiatis all availabls iaforiaatioh. oa the entire program.

j4« ZotsaemndQ ap^oval by ot the telephous company request.

All doameats aod inforEstlon, both- of the telethon© company and of the
borrower, Bbbuld" bs submitted la triplicata« '

t* Bqooedura for Esacuted Joint-ICfee Agrseaehts Not Approved by IIB&.

k number of exectffced agreements" covering joint use of wood poles (Form
I>S-»210) tfhlch were under ooi^lderatlon by RM on Ootobor SS, 194-9, or whi^
were received after that date without the area-eoyar£^e amendmsnt, were re
turned to borriDWerB without BRA approval wiih a recosfflQsndation thai the amend-
meat be added the agreements resubmltted to RM for approval.

Borrowers still holdine simh agraemeatbs my,-"at their options

1» Insist on tha Racamber 194'9 area-coveraga amandment and submit the
agreements when the aaendmant is exeouted;

2. EeaUbmit the agroemeato-with the Kay 1951 amandmenfc exeouted, either
with or without requests of the telephone company for permission to
msdertadCQ joint use on a particular project.

3. Where joint use on wood poles has .already bean accomplished under
an uaapproved joint-use agraeisent, or without, an agreement but in
contemplation of the execution and approval of an agreement, the
bo3rrowcr should attempt to work out with the telephone company an
area-coverage telepgione service program covering the areas in which
joint use has been aocon^lished* The May 1951 amendment and procedure
may bo used for this purpose. TJhtil tH© joint-use agreement, as
amandod, and .the telephone company's request for permission to use
borrowers' wood polos, are approved by,.EE&, no additional joint'use
should be permitted. In all cases where joint use was undertaken
without approved' contracts, btKTOWera should oolleot all rentals due

unpaid since the pole contacts wer^ initially made.

It 1b of the utmost in^jortance in all cases (i) that all pole contacts be
recorded; (H) that additional polo contacts, if any may be made, be permitted
only upon compliance with the requirements of Articles XV and Vthat written
application be mads and written permission be giyen; and (ill) 'that RE4 ap
proval be obtained where required.

Sorrbwers having special joint-use problems ;which dc not appear to be
covered by this meaiorandum should present a. full statement thereof, togewier
•with their reoomaeadatlonj, to the Engineering Division,

Attachments
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Ameiiflsiszi.'fc to

BSA Worm. DS-210
(laJf?)

JOIHT USS OF FACIiams

BURAL EIECTRIO FOWFR STSTOS

TEELBEHORE SZBS!EI'@

AMENDMEHT TO FORM OF GBHERAL ACaiEEMEHT FOR JOIHT tISE OP POLES

Tlie CooperatlTO emd the Telephoixe CcazQaxQr Gs>^ee that iHxo foUovlsg sinend-
jsdnts shall "be a part of the Agreesent betveeh the partloa dated.

^ : •

1. Add a iww subsection, lettered "(c)," to Article I, reading as followss

"(o) It Is the Intention of the parties that adequate telephone
service shall be laade arailable to "Uie vldest practicable nisaber of rural
users in the above territory, Srhibits 1 and 2^ attached hereto
part hereof; state the preeent programa of the Telephone Ocsq^any and of
the Coopwative, respeotively; for extending telephone eleotric senrice
in the abOTe twritory during the first fiTO years of this agreestent; and
show "the general location and nmnber of perewaa .to be serTed end the
eatlaated dates vhen-iliey vlU. be served. Xf required to carry out the
foregoing intention of the parties; additional five-year prcgpasia tor
extending telephone end^electric servioe in the above territory
^ furnished by eaoh party to the other at 'least ninety (90) days prior
to the explratlwa of the programs, then in ©ffeot under the proTlsions of
this eeotion, ©ad shall be IdentlMed as aupplewents to Exhibits" 1 and 2,"

.2. Add a nsv eubseotica, lettered "(o)," to Article XIII, reading as foUows;

."(o) Failure of either party for a period of months to occrDlv
fiubatantlally with its current program for extending telephone or ©lecbrlc
service, as set forth in Exhibits 1 and 2, or eupplenents thereto, shall,
at the electiwi of the other party, and after due notice thereof in
vriting, constitute a default under Seotlon (a) of this Article."

Eieouted on the day of 19

(Seal)

ATTEST:

(Beal)

ATCSST:
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Amendment to

HEA Form DS-aiO

(5-51)

JOINT U3E Q? FAGILrriES

RURAL ELECTRIC POWSl SYSTEMS

TELEFHONE SYSTEMS

AMENDMSIW TO FORM OP GENERAL AGREEMEOT! FOR JOINT USE OP TfOOD POLES

The Cooperative and the Telephone Company agree that the foUcwlng amendments
shall he a part of the Agreement hetween the parties dated .>
19 t

1. Ajaend Arti'ole IV to aread as foUoifs:

ARTICLE IV

ESTABLISHING JOINT USE OF EEISTIiB POLES

(a) Before liie Telephone Company shall make .use of the poles of .the
Cooperative under this Agreement, it shall request permission therefor in
•Rriting on the form attached hereto and identified as Appendix G, and shall
comply with the procQdure set forth in said Appendix C. During any period
in irhich the Cooperative is a borrower from the Rural Electrifloatlon.
Administration,' the Cooperative shall, before granting its permission for
such use, submit the Telephone Company's request, and any revisions thereof,
to '^e Adjninistraiior of ^e -flvffal Electrification Administration for written
approval, together'wi*& the Cooperative's recommeudation. The right of the
Telephone Company as licensee to use such poles In accordance with the terms
of Its request and of this Agreement shall be conditioned upon such approval
by the Administrator of the Rural Electrification Administration.

(b) ^Vhenever either party desires to reserve space for its attachments
on any pole owned by the other party, either as Initial space or additional
apace on such pole, it shall make written application therefor, specifying
the location of the polea in question, the amount of space desired on each
pole, and the number and character of the circuits to be placed thereon. If,
in the judgment of the owner, the poles ai'e necessary for its own sole use,
or joint use under the circumstances is undesirable, the OTner shall have
the right to reject the application. In any event, within a reasonable
peipiod after the receipt of such application -Hie cwner shall notify the
applicant in writing whether the application is approved or rejected. Rights
of the Telephone Company as licensee hereunder shall ha conditioned upon
compliance by the parties with the provisions of Section (a) of this Article.
Upon receipt of notice from the owner that the applloatlon has been approved,
and after the completion of any transferring or rearranging which is required
to permit the attaching of the applicant's clrcuita on such poles, including
any necessary pole replacements, tiie applicant shall have the right as
censee hereunder to use such space In accordance with the terms of the appli
cation and of this Agreement.

(o) Whenever any jointly used pole or any pole about to be so used under
the provisions of this Agraement is insufficient in height or strength for
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I the existing attachments and for the proposed additional attachments thereon^
the ovner shall promptly replace such pole i7ith a new pole of the necessary
height and strength and shall-mahe such other changes in the existing pole
line in which such pole is Incliided as "the conditions may then require.

(d) Sach party shall place, transfer and rearrange its own attachments,
place guys to sustain any unbalanced loads caused by its attachments, and
perform any tree trimming or cutting incidental thereto. Each party shall
at all times execute such work promptly and in such manner as not to inter
fere with the searvice of the other party,

(e) The oost of establishing the Joint use of existing poles, including
the naidng of any necessary pole replacements, shall be borne by the parties
hereto in the manner provided in Article 7XII—Pivlsion of Costs.

2. Amend Article V to read as follows:

ARTIOIE V

ESTABUSHING JOINT USE OP M POLES

(a) Tfhenever either party hereto requires new pole facilities for an
additional pole line, an extension of an existing pole line, or in connection
with the reconstruction of an existing pole line, it shall promptly notify .
the other party to that effect in writing '(verbal notice subsequently con-
ifirmad In writing may be given in cases-of emergency), stating the proposed
location and character of the new poles and the character of circuits it in
tends to use thereon and indicating whe-ther or not such pole facilities will
be, in -fahe estimation of the party proposing to construct -fche now pole facili
ties, susceptible of Joint use. Within a reasonable period after the receipt
of such notice, the o-fcher party shall reply in writing, stating whether it
does, or does not, desire space on the said poles and, If it does desire space
thereon, the character of the circuits it desires to use and the amount of
space i-t wishes to reserve. If such other party requests space on the proposed
new poles and if the character and number of its circuits and attachments are
such that the party proposing to construct "fdie new pole facilities does not
consider joint use imdeslrable, then it shall erect poles suitable for such
Joint use, subject, however, to the provisions of Section (b) of this Article,

subject fur-fcher to the condition that requests by the Telephone Company
for space on proposed new .poles of the Cooperative under this Agreement shall
be made in writing on the form attached hereto and identified as Appendix 0,
and shall comply with the procedure set forth in said Appendix C. During any
period in which i^e Coopera-tive is a borrower from the Rural Electrification
Administration, the Cooperative shall, before granting its permission for
such use, submit the Telephone Conpany's request, and any revisions thereof,
to the Administrator of the Rural .Electrification Administration for written
approval, together wi-th -fche Cooperative's recomaendatlon. The right of the
Telephone Company as licensee to use such poles in accordance with -the terms
of its request and of this Agreement shall be conditioned upon such approval
by the Administrator of the Rural Electrification Administration. The appli
cant for space on the poles shall be promptly notified in -writing of the
action "taken on the application.

(b) In any case where "the parties hereto shall conclude arrangements for
the Joint use of any new poles to be erected, and the party proposing to

" 2 - • *
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eoBBtru^ t^ new pole faclHtlss al2?eafiy owns nsore than its proportionate
<». joint pol«fi5 the parties shall take Into ooneideration the deslra-

hillty of ^vlng the xm pole faciUtiiaa owned hy the party owning less than
towards such a divisionof jwner^lp of the Joint poles that neither party shall be obligated to pay

V lu ^ rentals baeause of their respeetive use of Joint poles ownedoy xne oxner*

(o) Bach party place its own attaphnients on the new joint poles
^ place e^a to sustain any unbalanced loads caused by Its attachments.

A however, provide the Initial clearing of the right-of-way,trinmiing, which shall at least meet the requlrensnts of the other
par^. Bach party ahaU execute its work promptly and in such manner as not
to interfere with the service of the other party#

(d) pie cost of estaMishing "fee Joint use of new poles including costs
incurred in the retirement of exietiBg polos shaU be borne by the parties
hereto in the manner provided in Article VIII—Division of Costs.

Executed on the __ day of •

(Seal) By,

AmST}

(Seal) By_

AmsTi

- 3 -
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JffiPBHDIZ C

(Nam? of Telephone Company) .. (Looatlon)

Request No. . ' ry '
• • (Date)

To
(Name of Cooperative) ' (location)

This is -bo request your permlasion for this Company to use jointly certain
of your poles under the terms and conditions of th.e General Agreement for
Joint Use of Wood Poles irhioh has been executed by your Oooperatire and this
Company,

The poles for vhich this permissit^ is ajequastsd are located generally "Within
the limits of the extension-of-service project in the territory indicated by
the attached map, which also--bears the above date and Request Number.

If permission to use these polss Is given-by you,- this CompaJ^ Intends to
canvass fully the territory generally within the project limits and if con
struction of "the project by use of your poles for our.attachments is begun,
will furnish telephone service to all establishments therein desiring service,
subject to its tariff rates and regulations* Our present plan-is to start
the work involved in -this project about and ooD^lete the
work about (Month-Year)

(Month-Year)

If permission to use these poles la given by. you, thj.s Qoropany proposes to
prepare and furnish to you detailed construction plans and drawings to indi
cate specifically your poles that we wish to use joini'iyj'ln docordanca with
the procedure provided in Article XV or Vof the Agreement, "as the case may
be, together with a map showing the final project limits as determined after
engineering is complete. If the final project limits .v^ substantially
from the project limits shown on the map attached hereto,' It is understood
that this Company will request your "further permission to use poles within
the territory Indicated on the final map.

If the joint use proposed la agreeable to your Cooperative-please signify
your approval on the second copy of this request In the space provided and
return that copy to this Company,

(Name and Title of Tele^bne Company
Employee making this request)

-
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To_

(Mm of T©l®phoao ^ "" '" ' (Location)

^ L ! Cooparative to furniah telephone Benrioe to rural users, as
^ ?T! I ^eoahle to this Gooparatlve and has been approved bythe Administrator of the Riu-al Electrification JSdminlstratlon' as indicated

below. Sou ^ proceed with such Joint use of poles on the terms and oon-
^ttons of the General Agreement for Joint Use of Wood Poles now in effect
batffBon us, and under th& conditions outlined in your request.

(Mame of Oooperativ©) ' (Date)

m £tlOJ^10X_

to the basis of the information submitted by the Telephone Company and the
CJooperative, the granting of the above request by the Cooperative is hereby
approved- *'

DA3*KD

i,Nasae and I'iti® of Gooiper-atiVe Representative)

For Claude R, Wickard, Administrator
Rural Blectrification Administration

- 5 -
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UNITED STATES DEPARTMEm" OF AGRICULTURE

RURAU ELECTRIFICATION administration

Washington'ss, d. c.

• • • May Ut 1951

Tos . REA. BorroYiera - • .

Proms George Wo Haggard, Acting Administrator

Subjects Joint Use of Wood Poles by Forrer and Telephone Systems:
• Construction B?aotices

Article III of Form US-»210 establishes specifications for Joint i^e of wood
poles which provlcle 'adequate elegance and' strength requirements for safety
purposeso Recent consideration of these provision Indicates "tiie need for
clarifying the strength requirements.

The specifications referred to ih Article III establish a margin of strength
For assumed transverse storm loadings' of 2 and require:replaoemsnt of poles
when a margin of strength of I-I/3 is reached. However^ it., appears that the

• specifications are capable of being, and have been interpreted to permit
the addition of wires so long as the margin of streng'fch isi not reduced below
I-I/3, the point at which pole replacement is reqxdxed,

RM believes that, in general, the margin of strength to withstand assumed
storm loading of its borrowers* poles should not be reduced below 2 through
the attachment of additional wire circuits, whether the circuits added are
electric or. telephone circuits. This margin is determined in terms of the
transverse load on the pole under assumed storm conditions related to the
ultimate fiber stress of the kind of wood pole involved® Methods of calcu
lating this margin are discussed in the National Electrical Safety Code.
For the purpose of determination of this margin on an existing pole line of
ah REA borrower; the poles should be considered as having the same strength
as'when new.

The design of REA borrowers* pole lines in accordance with HEA standards
normally results in a factor of strength in the poles in excess of the
minimum requirements of the National Electrical Safety Code to withstand
the assumed storm loadings. Any additional wires attached to existing poles
will increase the load on the pole and consequently decrease the margin of
strength above that required to withstand assumed storm loadings. This is
true, of course, whether the circuits added are secondaries, additional
phase wires or telephone circuits. This was recognized throughout the
discussions and considerations which resulted in REA approval of Joint use
of borrowers* wood poles.

Since the second paragrajh of Article HI contemplates agreements to con
struction practices supplementing the requirements of the National Electri
cal Safety Code, to be accepted in writing by both parties to the Form US-210
contract. It is recommended that existing contracts be supplemented in writing
by adoption of the *Ugreem©nt to Construction Fractices Supplementing the
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of Oaneral Agreameat for Joint Use of Wood Poles",^.-.Jj^taoh^ he^^^ It should be noted that this supplement relates only to
t- l=he future under Jointuse
V.' a^eady been executed. However, where joint use has

proval of a TW 5TA an'fcielpation of, but prior to, the execution or ap-pro^l of a ^-216 conti'act, this supplement may be used in subnltting
such contracts for BEA approval in place of the amendment to Article III.

f executed in the future should inooipo-
Wood agreement for Joint Use otflvooa Poles® attached hereto.

Attachments

ti)
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ipplement to
JA Form DS-210

{5-5U

PUBLIC

joint USE OF FACULTIES

RURAL ELECTRIC POWER SISTEMS

TELEPHONE SISTSMS

atom to CONSTRUCrrOil practices SUPPISMTIHG the peovisiohs op
AHTXCLE III OF GENESAL AGRBEMBIT FOE JOINT USE OF VIOOD POXES

The parties to the General

The total transverse and ^ertlo^ 1°^ for loadLgsjointly used under this a^eeme^ p^fo^thT^L S w^he- pole is lo-
of the National Electrical fiber stress of the supporting

SK' «r™th O, ^ .H.n 1..
to be "fche same as when new«

Executed on the day of
19

By

By.
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Amendment to

REA Form DS-210

(5-51)

JOINT USE OF FACiUTIES

RURAL ELECTRIG POWER SYSTEMS

TELEPHONE SYST01S .

AMENDKEHT TO ARTICLE III GP GEHE^ AGREEMENT FOR JOINT USE OF

WOOD POLES

The" Cooperative end the Telephone Company' agree that the foUovdng amendment
shall be a part of the Agreement between the parties dated « 19 s

Insert the following paragraph between the first and second paragraphs of
Article -Ills

*^In establishing joint use of wood poles whether insta!Lled new for joint
Mse or installed initially for electric circuits alone, the total transverse
and vertical loads for all conductors attached to a pole covered by this
agreemoib shall not, imder the assumed storm loadings of the National Electri
cal Safety Code for the area in'which the pole is located, exceed fifty (50)
percent of the ultimate fiber stress of the supporting pole* In the case of
e^s ting pole lines, the strength of the pole shall be assumed, to be the same
as when new*"

Executed on the

(Seal)

ATTEST:

(Seal)

ATTEST:

day of 19

By

SSAIHOMV TVNOaVNSHiiV 0-
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UNITED STATES DEPARTMEWT OF AGRICULTURE

RURAL ELECTRIPICATION ADMINISTRATION

Washington 25, d. c.

May I4p 1951

?oi REa. Borrowers

From? George W. Haggard, Actliig Adndnistrator

Subject? Joint Use of Wood Poles by Power and Telsjiione Systemss'
Determination of Rentals

SaTsral inquiries have been received as to whe'ttier the p]covle?icms of
Article 3CI(d) for establishing and adjusting pole rentals psrsnit varl-
atlona from the table of rentals appearing in Appendix B attached to
Form DS*-210, Paragrajii S on page 12 of the RSA document entitled
^Joint Us© of Facilities by RS& Borrowers eiid leleghone Coapanies®
specifically states as follows 8

®While the telephone cost figures employed (in. arriving et
the rental paints, suggested in Appendix B) were those
appropriate to Bell System Oompanlea, the same principles
can be used for determining equitable rental payments for
joint uaawiih any telephone company,®

On pages 13 to 16 of this document appear sample calculations of tele
phone ""and cooperative rental payments.

While it is desirable that rental rates be kept tinifom on a particular
cooperative system, where it appears that the basic factors entering
lato determination of the rental rate vary from those which were used in
establishing the table of rental payments appearing in Appendix B, which
rafleet telephone cost figures appropriate to Bell System Companies, the
borrower and the telephone company seeking joint use are at liberty to
make their own calculations using both eleotrio and telephone cost figures
appropriate to the particular systems involved. In making any variations
from iiie table of rental payments appearing in Appendix B, borrowers are
cautioned in making their calculations of rental pe^ents to give effect
to the principle of reflecting and sharing the savings in coat realised
by joint us© of poles. In submitting to RBA for approval Form DS-210
contracts which provide rentals other than those appearing in the table
in Appendix B, borrowers should supply "Gie detailed calculations which
produced the agreed rentals. In all cases, borrowers ere urged to give
careful consideration to the various factors involved in joint use of
facilities as set forth in the above-mentioned document.

il5
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)A Form DS-210
6-47)'

^OHU OF GENERAL AQREBMeWT FOR
PUBLIC

JOINr USE OP WOOD POLES

FREAHBLE

^ a oorporation organized

mder the laws of the State of

(hereinafter called the "OooperatiTe")j and

a corporation organized un

der the laws of the State of *

(hereinafter called the "Telephone CoDipany")>

desiring to cooperate in the joint use of

their respective poles, erected or to he

erected within the areas in vrhloh both par

ties render service in the State(s) of

f whenever and wherever such

use shall, in the estimation of both parties,

be oompatlble with their respective needs, do

hereby, in consideration of the premises and

the mutual oovenants herein oontained, covenant

and agree-for themselves and their respective

sucoessors and assigns as followss

AEEICLE I

SCOPE OF AGREEMENT

(a) This Agreement shall be in effect

in the areas in which both of the parties render

servloe in the State(8) of , and shall

cover all wood poles of the parties now existing

or hereafter erected in the above territory vflien

said poles are brought under this Agreement in

eooordenoe with the procedure hereinafter pro

vided*
Printed in U«S#A«

-l-

PREJUfflLS

The Preamble describes the
polities to the Agreement and de
signates the State in which each
of the parties is organized# Mon
over, for the sake of emphasis,
the territorial limitations of th
Agreement are set out in the Pre
amble even though Article I of th
Agreement also describes it#

ARIICLB I

Artiole I is designed to
set out at the inception of the
oontraot the territorial limita

tion of the Agreement* It shoul«
describe the States in whloh the
Cooperative already has distri-*
butlon fadilitiea or where it in
tends to have distribution faoilj
ties* It is Intended that the
Agreement will apply to the entii
territory served in common by th<
Cooperative and the Telephone Cos
pany*

luUfuJi



of ito facilities• from jotat use,

ARTICI^ II

explahatioi of teems

For the purpose of this agreement, the

following terms shall have the following mean-
iJigs:

i- AJOINT POhE is a pole jointly used

by both parties.

2* AITORMAL JOINT PQI^E is a pole ^riiich

la just tall enough tp provide normal spaces,

as normal space is hereinafter defined, for the

respective parties end just strong enough to

meet the requirements of the Bpecifications

mentioned in Article III for the attachments

ordinarily placed by the parties in their re

spective normal spaces. Such pole for the

purpose of this agreement shall be a

foot class TTOod pole as olaaslfied by

the pole olassifioatioB tables of the Anerican

Standards Association.

SPACE is the linear .portion of a. joint

pole parallel to its ajcls reserved for the ex

clusive use of one of the parties (subject only
to the exceptions provided for by the- specifi

cations mentioned In Article III which in

certain instances permit the naJcing of cer-

Printed in U.S.A. .
• 2-

.houirkvriTriii^'c
to oxolude froia joint
use any of its own fa
cilities where joint
us© seems undesirable#

ARTICLE II

Article II defines
some of the words which
are most commonly used
In the agreement awH
which would seem to ca 11
for definitions in order
to prevent any possible
misunderstanding. Obvi
ously, teohnioal -words
are used throughout the
agreement and there might
be some question as to

all suoh words were
not defined. The answer
is that it must b© taken
for granted that some
words have a general
meaning and are clear
to all parties .so that
an attempt to define
them -would be totally
Unnecessary.

•Katurally, the
type of pole that will
be used to support the
joint use -will vary ac
cording to the locality
and the exigencies of
the situatiocx. Eoweverj
generally speaking, the
normal joint pole will
be a 55-foot class 6
pole. •

It is believed that
the definition of "space"
is self-explanatory#

The specifications men
tioned in this defini-
ts^on are the speoifioa-
tions of the National
Electrical Safety Code
or the requirements of
public authorities#
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tain attachm^ts by^<^e party in the spaoe
* ' \tJ

reserved for the other party),

4* HCMAL SPACE is the following des

cribed spaces

a« For the Cooperative the uppermost

^ feetp measured from top of pole,

b« For the Telephone Company a space

of feetp at a siiffioient distance below

the. space of the Cooperative to proVide at all

times the minimum clearance required by the

specifications mentioned in Article III and

at a sufficient height above ground to pro

vide the proper vertical clearance above ground

or track rails fbr the lowest horizontally run

line wires or cables attached in suoh apace.

The foregoing definition of "a

normal joint pole" is not intended to

preclude the use of joint poles shorter

or of less strength than the normal joint

pole in locations idiere suoh poles will

meet the requirements of the parties

hereto.

The above assignment of space

is not intended to preclude the use" of verti-

cal runs or the mounting of suoh equipment

Printed in U,S,A*

- 3 -
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Presuming that a S5-'foot
class 6 pole is used, the nor*
mal space that a cooperative .
would oocupy would be the upp€
most 4 feetp whereas« the tel(
phone company would occupy a
space of 2 feet below the spat
of the .cooperative, Xhe dis
tance between the space of th<
cooperative and the space of 1
telephone company would be de«
termined by olearence require*
aents depending upon the voU
of the power line, span length
type of oonduotorSp and the Ic
ing distriot« In actual oasei
this distance may be anything
from the Code minimum of 40

inches to 6 or 8 feet or oven

morcp depending on factors mei
tioned in the preceding sentei

The next to last para
graph of this Article is
designed to permit a certain
elasticity in the choice of
poles and to pave a way fpr
en agreement between the par
ties as to the use of poles
shorter than the ones de

fined as normeJL joint poles*
For example, on longer span
lines 35«foot poles may be ne<
essary to provide proper cleai
above ground because of the
greater sag in the con
ductors; on shorter span
lines SO-foot poles woiild,
in many oases^ be adequate;
also if poles are located



;fij?-si^:i-;^;oi'6 on the Inver portions

of the pole v^en BUtnally agreeable*

ARTICLE III

SFEOIFICATIQNS

Except as othe2*fyise provided in

Seotion (.e) of Jirticle VII# referring to

oonstnaotioa temporarily exempt from the

application of the speclficationB mentic«ied

herein, the joint use of the poles covered

by this Agreement shall at all times be in

oouformity "nith accepted laodem methods such

as those suggested in Edison Electric Institute

Publication Wo* !il2 and shall at all times con

form to the requirej-ients of the National

Electrical Safety Code, Fifth Edition, and

subsequent revisions thereof, except where the

lawful requireni^ts of public authorities maj'-

be more stringent, in which case the latter

will govern*

Ifedifioations of, additions to, or

oonatruotion practices'supplementing wholly or

in part the requirements of the National' Blec-*

trical Safety Code# shall, when accepted in

writing by both parties hereto through their

a^nts authorized to approve such changes, like*

wise govern the joint use of poles*

Printed in 'U,S*A*
- 4-

priitariiy private
property oSjJie rear of
resiciential. lots^ it
may be possible to use
50 or even 25-foot poles
to advantage*

ARTICLE III

The construction

and operation of the
system shoiild at all
times be governed by
the National Electrical

@afety Code* Xn some
cases# however# public
rules and .regulative
make it necessary to
go .beyond the require
ments of the Code* In

this event# of course#
the parties have no
choice except to comply
with the more strict

rules and regulations.
If the Code is more
strict than the require
ments of public laws,
the- Code shvld govern-
In other wo'rds, it is
always the more 6(triii-
gent requirement that
applies*

The last para
graph in the Article
was inserted to pave

• the Way for agreements
between the parties
•looking towards the
adoption of practices
necessitated by pecu
liar conditions which
necessitate modifying
and supplementing re-
•quiren^ats of the Codeo

PUBUC
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ARTICLE IV

ESTABLISHING JOINT USE OP EXISTING POLES

(a) TVh$never either party de

sires to reserve speoe for its attaohufisnta

on any pole owned by the other party, *

either as initial space or additional space

,on such pole, it shall make written appli

cation therefor, speciiying the location of

the poles in question, 'the emoimt of space

desired on each pole, and the hiuaber and

oharaoter of the^ circuits to be placed thereon*

If, in the Judgement of thb o-smeri the poles

are necessary for its own sole use, or joint

use \mder the circumstances is undesirable,

the owner shall have the right to reject the

application* In any event, within 10 days

after the receipt of such application the

oY/ner shall notify the- applicant in writing

whether the application is approved or" re

jected. _Upon receipt of notice from the

owner that the application has been approved,

and after the completion of any transferring

or rearranging which is required to permit the

attaching of -the applicant's circuits on such

poleSj; including any necessary pole replace

ments, the applicant shall have the rig^rfc as

licensee hereunder to use such space in accord

ance with the terms of the application .and of

this agreement.

Printed in U*S.A.

- 6«
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ARTICLE IV

(a) in order to
promote the keeping o
aocurate records, the
contract provides tha
a written application
to enter into joint u
shall be made* Inas
much as the parties a
at liberty to refuse
to use certain poles
jointly, the party to
which the application
is addressed, that is
the owner of the pole;
has the right to rejo'
the application and ti
refuse to enter into
the joint use of the
poles identified in
such application. In
order that the appli-
oant may be assured oj
a definite answer, to
enable it to make oth{
plans in the event th<
application is rejeot(
it is provided that tl
application must be oa
sidered and the appli*
cant notified in writ

ing within ten (10) dg
after its receipt. li
the application is ap*
proved, the owner Is
obligated to rearrange
its oircuits in such t
manner as to permit tb
joint use.

«53AttoavTVNOavfjauiv <k



>eflmjcE0ATTHE(ttTi0N«.ARMVEs^i, WheiieTsr-Ofly joir^ly used pole

. or any pole about -to be so used'̂ der the pro- .
vision of this agreeaent is insufficient. in
height or.strength for the etisting attachments
end for the proposed additional attachments,
thereon, the omer thaU promptly repine such
pole With a new pole of the necessary height and

• strength and shhli make such ether changes in
the existing pole line in which such pole is
included as the conditions may then require.

(o) Each party shall place, trana- '
fef and rearrange its own attachments, place
guys to sustain unbalanced loads caused

• hy its kttachmenta, aird perform any. tree trlm-
•4ne oh cutting inoidehtal thereto. Each party

, shall at all times execute such work promptly .
sad in suoh manner as not to interfere with
the serTioe of the other party.

(d) The cost of establishing the
joint use of existing poles, including, the
saking of any necessary pole replaqemants.
Shall be borne by the parties hereto in the .

tianner prorlded in Article VIII -.Di^.sion . .
of Costs*

ABTICLE V

ESTABLISHIHS JOIET use GP HEiV POLES

(a) Whenerar either party hereto
requirea new pole faoilitiee for an additional

Printed in U.S.A.
•'6-

PUBLIC 7

. . • (b) CbA of t/ie
first thin^ijihat has
"CO be done in order
to penoit Joint use
is to. inafce certain
that the poiea which
will support the Joint
use -are adequate in
height and strength*
For tl^t reason it is
ptpvidod "that the pvaiBr

. shall promptly replace '
any eai sting, poles which
uo not hav^i such adequate
height or strength. The
^ount, if any, to be paid
the pvmer for installing
a new pole is coTered in
Article VIII.

(c) Inasmuch as
the cooperative is best
qualified to attach the
electric circuits to '
the poles and the tele
phone company is best
qualified to attach the
telephone circuits, it
is contemplated that
each party will do the
necessary rearranging '
and attaching of its

•circuits.

.(d)- This section
is inserted for the pur
pose of wnHng clear
that Article iv does not

.to the apportion
ment of costs, but is

ooncerned merely with
the methods to be fol
lowed in establishing
Joint use of existing
poles.

.ARIICLE V

(a) Article jv
presupposed that the
poles that were con
templated for joint
use were existing poles
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pole llne« an er^^slon of an existing

pole line« or-in connection with the

reconstinctlon of an existing pole lizie>

it shall promptly notify the other party

to that effect in writing (verbal notioe

subsequently confirmed in writing may be

given in oases of einergency)^ stating the

proposed location and character of the new-

poles and the character of circuits it in

tends to use thereon and indicating whether

or not 'such pole facilities will be^ in the

estimation of the party proposing to construct

the new pole facilities, susceptible of joint

use* Within-lO days after the receipt of such

notioe, the other party shall reply in writing,

stating whether it does, or does not, desire

space on the said poles and. if it does desire

space thereon, the character of the circuits it

desires to use and the amount, of space it

wishes to reserve. If such other party re

quests space on the proposed new poles and if

the character and number of its circuits end

attachments are suoh that the pariy proposing

to construct the new pole facilities does not

consider joint use undesirable, then it shall

erect poles suitable for suoh joint use, sub

ject, however, to the provisions of Section (b)

Printed in U. S« A»
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forming a part of an
existing line. Article

• V goes on to provide
that whenever either
party is considering
the construction of
new pole facilities
(including new poles to
replace existing ones),
the question whether
such new faoilities

should be made susoep-
tible of joint use should
be considered. Obvious*

ly, this has manifest
advantages for if poles
are to be jointly used
by both parties, it is
certainly to their "best
interest that they be
erected with the joint
use in view. Othemise,
it tai^t be necessary to
reconstruct en entire
line after it had once

been built, in order to
permit the joint use of
poles. As neither party
is under an obligation
to ui^ertake joint use
in Eny particular instance,
the party constructing
the new faoilities may
cckisider that the poles
are not susceptible of
joint use and so Infom
the o-fcher party. Such in
formation should be sup
plied in all cases, for it
might be that, in a particu
lar instance, there would be
a convening reason for unde
taking joint use which if
brought'to the attention
of the party contemplating
the construction of the
lines, would make it change
its opinion. If the poles
are susceptible of joint
use, the party proposing to
construot the new facilities

should notify the other
party in sufficient time to



, /-W The appUoant'***®nr space•f^^AT^WplftBWWES '
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on nns poies-snail be promptly notified

1 in writing of the action taken on the

applicaticm.#

(b.) In any case where the parties '•

hereto shall conclude arrangements for the

joint use of any new poles to be erected,

and the party proposing to construct the

new pole facilities already ovme more than

its proportionate share, of joint poles, the

parties shall take into consideration the

desirability of having the new pole facili

ties owned by- the party owning lees than its

proportionate share of joint poles so as to

work towards such a division of ownership

of the joint poles that neither party shall •

be obligated to pay to the other any rentals

because of their respective use of joint poles-

owned by the other*

(c) Each party shall place its own

attaohneuts on the,new joint poles and place ,

guys .to sustain any unbalanced loads caused

by its attachments* The owner shall, how

ever, provide, the initial clearing of the

right-of-way, and tree triming, which •

shall at least meet .the. requirements of the .

other party* Bach party shall execute its

work 'promptly and in such manner as not to

interfere with the service of the other party*

Printed in U. S. A*
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•permx'C* suon-^^er parpy. . PUBLIC
to conaiderQSa desira
bility, of joint, usse
In order that the party

•proposing to construct
or reconstruct the line

may .not be delayed, -the
,agreement provides that
the prpjspeotive licensee
reply ^thin ten (10)
days- after., receiving ...
notice of the proposed
new oonstruotion whether
it does or does not de
sire-to use the -new pole*

(b) This section
is intended to lay the
foundation for an agree
ment* However, it does
not impose an obligation
on either party* In
view of the possibility
that a cooperative might
not be in a position -to
construct a new line at

any given time, as such
conetruotion necessarily
depends upon the avail
ability of funds and
prior approval by EEA»
it would be inadvisable

to obligate either of
the parties in this re
spect* • ' .

(c) This provision
is the same as section
(o) of Article iv* Ex
cept that as' to new joint
poles the. initial right-
of-way clearing and tree
trimming is to be done
by the owner* There
after it is to be done

by the party requiring
it. .
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. (d) The of ©stabllBhing the

j joint uae of new poles including oosts in

curred in the retirement of existing poles

L-

Shall be borne by the" parties hereto in the

manner provided in Article VIII - Division

of Costs*

ARTICLE VI

BIGHT OF MY FOB LICEHSSE'S ATTAOHMEHTS

While the owner and licensee will co

operate as far as may be practicable in obtain

ing rights-of-way for both parties on joint

poles^ the owner does not warrant or assure to

the licensee any right-of-way privileges or ease

ments on, over or across streets, alleys and pub

lic thoroughfares, and private or publicly owned

property, and if the license© shall at any time

be prevented from placing or maintaining its

attachments on the owner's poles, no liability on

account thereof shall attach to the owner of the

poles*

ARTICLE VII

MAINTEKANCE OF POLES AND ATTACHMENTS

(a) The owner shall maintain its joint

poles in a safe serviceable condition and in

Printed in TT.S.A.
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PUBLIC0(d} This provision was
rted for the seme reason

as section (d) of Article rv
was inserted — namely^ to
make It olear that this Art
icle provided a method for
establishing joint use and did
not deal with allooatton of
costs*

AHTIOLB VI

Considering that the
cooperative is often granted
easements-by private land
owners without charge, for
the sole reason that the
cooperative is a non-profit un
dertaking, the ooopera'tivB would
not be in a'position to license
or assign the use of the right of
way obtained by it to a utility,
such as th® telephone company, as
that might constitute a breach
of faith on its part* Hence, 'the
cooperative, if it permits the
telephone company to use its' poles
cannot guarantee the adequacy or
legal sufficiency of the right of
•way*.

'Notwithstanding the foregoing
oooperatibn between the telephone
company and the cooperative in
solving mutual right-of-way pro
blems is not only desirable but
imperative* However, methods by
which this cooperation can be
achieved will differ so much from
place to place and time to time as
to make it impossible to set thbm
out in an agreement of this nature

ARTICLE VII

(a) It seems olear that
the owner of the poles should have
the duty of maintaining such, poles
in a serviceable condition and
seotion .(a) so provides*

SaWHJMV'WNOU.VNSfUiV <E
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ihs sp.eoifioat^-T-^s mentioned ^

• in Article III and-shall .replace, reinforce or re

pair subh of these poles as become- defeotiTre* • •

(b) TOien replacing a-jointly used pole

carrying terminals of aerial cable, underground

conneoticn, or transformer equipment, the new

pole shall be set in the same hole which the

replaced pole occupied unless special conditions

make it necessary or mutually desirable to-set

it in a different location.

(o) ^Ihenever it Is necessary to

replace or relocate a jointly used pole, the

omer shall, before making such replacement

Qj- relooahion, give notice thejreof in writing

(except in case of-emergency, when verbal

notice will be given and subsequently con

firmed in writing) to the licensee, specify

ing in such notice the time of. such pro

posed replaoement or relocation and the li

censee shall at the time so specified transfer

its attachments''to' the new or relocated joint

pole.

(d) Except- as otherwise." provided

in section (e) of this Article, each party shall

at all times maintain all of its attachments.
Printed in U.S*A.
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(b) "Where a pole
that has to be replaced
carries terminals of-
aerial cable, underground
connection or trcoisformer
equipment it nay be neces
sary to make alterations
in the facilities if the
pole is moved to another
location, which would not
have been necessary had
the pole not* been reloca
ted. Therefore, it is
provided that if a pole
parrying terminals of
aerial cables, under
ground connection or
transformer equipment
is replaoedy the new
cole generally should
be set in the seme
hole«

• (c) AS has been
heretofore pointed out,
the cooperative is best
qualified to install,
rearrange or transfer
its own attachments and
the" telephone company-
to do likewise with its
'facilities. For that
reason it is -provided
that when a pole is to
be replaced.or relo
cated, the licensee is
to be notified so as
to have an opportunity
to perform the work
required in transfer-
'ring its attachments
to the new or relo
cated pole •

(d) The-reason
for the inclusion of
this provision Is evi
dent and therefore no
coDiment is necessary#

s a
o
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.•^and perforai any neeeas^/^ tree trlinmiiig or

. cutting incidental thereto^ in aooordanoe

with the specifications mentioned in

Article III and shall keep them in safe

condition and in thorough repair. Nothing

in the foregoing shall preclude the parties

hereto from making any mutually agreeable

arrangement for jointly contracting for or

otherwise providing for maintenance trimming*

(e) Any .existing joint use eon-'

atruction of the parties hereto which does

not conform to the specifications mentioned

in Article III shall be brought into con

formity therewith as soon as practicable*

TBien such existing construction

shall have been brought into conformity with

said specification^ it shall at all times there-'

after be maintained as provided in Sections (a)

and (d) of this Article.

(f) The coat of maintaining poles and

attachments and of bring^g existing joint use oon-

etruotion into conformity with said specifications

shall be borne by the parties hereto in the manner

provided in Article VIII - Division of costs.
I

ARTICLE VIII

division of costs

(a) The cost of erecting new joint

poles coming under this agreement, to construct

Printed in D.S*A.
- 11-

O
PUBLIC

(e) Sometimes^ in conuectio]
with the acquisition of faolUtiei
it is found that the .lines aoquir*
have not been maintained and oper«
ated in aooordanoe "with the striol
specifications mentioned in Artlo!
IZI« Naturally any dangerous
condition should be remedied at
onoe* It is often impossible,
however, to remedy all of the de
ficiencies and to bring the oon-
struotion up to Code standards
laanediately. Nevertheless it is
clear that as soon as it is prac
ticable the lines should be re
habilitated to meet the applicable
specifi cations.

(f) This section is in
serted -to show that this Article
deals vdth methods of maintenance
rather then with the apportionmeni:
of costs*

ARTICLB VIII

(a) Subseotion 1* No
oomment is needed as it is clear
that the owner should pay for the

IVNOtiVN3H1IV QB
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''•< '•••<•'6!".^ to make extens^s 'to

existing pole lines, or to replace ex

isting poles, shall te borne by the

parties as follows:

1, A nonaal joint pole,

or joint pole B*flaller than the

nonaal, shall be erected at the

sole expense of the owner*

2- ^A pole larger than the

normal, the extra height or

strength of Tdiich is due wholly

to the owner's requirements, in

cluding requirements as to keeping

the oTvner*s wires clear of trees,

shall be erected at the sole ex

pense of the owner* .

3o la the case .of a pole.,

larger than, the noiTual, the extra

height or strength of which is due

wholly to the licensee's require

ments, including requirements, as to

keeping the license©'.s wires clear

of trees, the licensee shall pay

to the owner a sum equal to the dif

ference between the cost in place of

such pole- and the cost in place of

a nonaal joint pole, the rest of the

cost of erecting such pole to be bqm®

by the ovmer, except ip. so far a,8

otherwise provided in Section (o) •

of this Article*
T Tt TT S . A
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constructi^,qf a nor**
mal joint ^ j*

. Subsection 2* It
is likewise clear that
the owner should pay
the entire cost of a
pole, the -extra height
or strength of whioh i&
due idiolly to its own-
requirements*

•Subsection 3* If
the extra height or
•strength of a pole is
owing entirely to the
licensee's requirexoents,
it is only equitable
that the licensee shall
pey the owner the extra
cost of installing such
a pole* It should be
noted that the differ
ences calculated be
tween the cost in place
of a pole end the-cost
in place of .a normal
joint pole takes into
consideration the labor
costs involved in in
stallation. .. For exank-
pie, if it beccmes neo-
essaiy to us©-a 45-foot
class 6 pole whioh costs
|20 in place, -j^ereas
a normal joint pole
coats |15, the licensee
would pay the owner $5*
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In thG oasG or a pola larger

than the normal^ the extra height or

strength whiph is duo to the require

ments of hoth parties or the require

ments of public authorities or of

property o^ers^ (other than require

ments with regard to keeping the wires

of one party only clear of trees,) the

difference between the cost in place of

such pole and the cost in place of a

normal Joint pole shall be shared in the

ratio of fifty five percent by the Go-

operative and forty five percent by

the Telephone Company, the rest of the

cost of erecting such pole to be home

by the, owner#

5# A pole erected between ex

isting poles to provide sufficient
/

olearanoe end furnish adequate strength

to support the circuits of both the

owner and licensee, which it would

have been unnecessary to erect if

Joint use had not been undertaken,

shall be erected at the sole expense
of the licensee*

Printed in V.S*A.
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Prcaa a.oomparEion of eut
-^dotion 3 of section (a) witi
section (c), it will be seen
that subsection 3 oonteaplate
the erection of a new pole ma
necessary by the needs of .the
owner and licensee Jointly,
Section (o), as will be seen
later, deals with the replace
of existing poles to serve th
convenience of the licensee,

Subaectiou 4, It is equ
able that where the extra hei
or strength of the pole is dm
to the requirements of both pi
ties or of third parties, bot]
parties should share the extri
cost involved.

Subsection 5« To provide
for the.support of the facilit
of the licensee, it may becoise
necessary to install so-called
"intermediate" poles. If suoh
poles would not have been nec
essary for the operation of th'
owner's facilities there is no
reason why the licensee should
not pay the entire oost of in
stalling suoh poles. This sub'
section provides for such a ooi
tingenoy*

sa/jHoavTwouvN mnv ce
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.. O) ^ payments for^,les mad© ty

' the lloensde under any foregoing provisions of

this Article shall not entitle, the licensee to

the ownersMp of any. part of;fiaid poles for

•which it has oontrihuted in whole or in part*

(c) \Vher0 an existing jointly used

. pole or a non-joint pole is prematurely re

placed by a new one solely-for the benefit of the

licenseef the oost of the new pole shall he

* divided as specified in Section (a) of this

Article and the licensee shall also pay its

owner the value in place of the replaced pole,

plus the cost of removal less the salvage

value of such pole* The replaced pole shall

be removed and retained by its owner.

Printed in TJ.S.A*
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(b) !^fi pro-
Vision iiiak®^st clear
that the payments made
by the licensee will
act entitle it to the
ofivnership of any pole*

PUBLIC-^

(o) It may some
times happen that one
.party will apply for the
joint use of poles al
ready in the .ground
•which are perfectly ser
viceable from the owner's
Btendpointj and that
such-joiat use will neces
sitate the replacement of
such poles -with poles of
greater height and
strength* In such oases
if the pole in place still
was in good condition
and its replacement would
not have been necessary,
the owner should not be
called upon to bear the
entire cost of removal
and installationt Henosp
this section provides a
formula Whereby the cost
can be equitably appor
tioned. Hcw this formula
"works csn best be shown
by way of illustration.
Let us suppose that the
owner has installed a
normal joint pole with a
life .expectancy of 20
years* Let us further
suppose that, in order
to meet the licensee's
needs, it will be noc"
essary to install a 46-
foot class 6 pole, the
same type of pole as
was considered in the
ocmiaent on subsection
(a)" S* Let us further
auppose that the sal-
"vage value of the exist
ing. pole is $5 end that
the-value in place of
the existing pole is
^10 (the reason that
$10 la assigned as its
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(d) Bach party shall place, maintain,

rearrange, transfer and remoTe its owi attachments

at its own expense except as otherwise expressly*

proTidedo

(e) The e^^ense of maintaining ^oint

poles shall he home by the omer thereof except

that the cost of replacing poles shall he home

by the parties hereto in the .marmer proTlded in

Sections (a) and (c) of this Article,

(f) Where service drops of one party

oroseing over or under lines of the other party

are attached to the other per-by's poles, either

directly or by means of a pole top extension

fixture, the cost shall he home as folloTjVSi

(1) Pole top 0x*bension fi:rtur8B

shall he provided and installed at the

sole expense of the party using them.

(2) Where an existing pole

is replaced "with a "bailer one to

provide the necessary clearance

the party owning the service drop

Printed in U.S.A.
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ir^ie In place rather than $15
•ifit^ioned in the oonanent on
subsection (a) 3, Is that we
are presuming that the pole has
depreciated in value }* Let us
furtl^r suppose that the cost
of removal is |5. With these
figures in mind,- the amounts
due by the lloensee to the owne
would he calculated as follows:
$5 (the excess cost of a new
.pole as specified in deotion (a
plus^O, plus $5, minus $5. Th
means that the iicensee -would
pay the owner $15.

(d) This language is in
cluded to make- certain that the
shall he no misunderstanding
that the installation and main
tenance of the attaohments is a
duty Incumbent upon each party.

(e) It is desirable to.
make it clear that the owner
must carry the burden of main
taining the poles.

(f) Subdivisions 1 and 2
In some cases it is advisable,
in order to maintain proper cl-
anoes, for a service drop of
one party to be attached to th
pole of another party. In a
sense that is a form of joint
use, and therefore, the provi
sions of this agreement should
when not iaconslstent, apply-
Naturally, if in order to make
such a*btachment8 possible, the
owner of a pole has to replace
it, the cost of making such r«
placement should be shared by
the licensee.

saMVQKV tVN0UVN3lUiV(



tfeoUCEDATTHSfttTmiARCWVES f|-i. pay to -fee parl^pimiDg -tli© pole a
Sim equal to the differenoe.iu oost in

plaoe between the new pole and a sew pole

of the same sisie as the replaced pole^

together with a sum representing tiie value

in place of the replaced pole plus the

cost of removal less the salvage value of

such pole* the owner of the pole to remove

and retain such pole»

(g) UShen, in order to improve an existing

condition considered undesirable by both parties*

existing poles of one* of the parties are abandoned

in favor of ccsabining lines on poles of the other

•party* the then value in place of the abandoned poles

plus the cost of removal less the salvage value of

suoh poles shall be shared in the ratio of fifty five

percent by ^e Cooperative and forty five percent

by the Telephone Company*

(h) Ihyments made by either party to the

other under the provisions of this Article shall be

based on the table of values listed in Appendix A*

ARTICLE IX

HtOCEDUEE MEH" CHABACTER OP CIRCUITS IS CHAHGED

lichen either party desires to change the

character of its circuits on jointly used pples^ such

larty shall give days* notice to the other

party of such contemplated change and in the event

that the party agrees In writing to joint use with

^^nted inU.Sr-A*
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ARTICLE IX

It saaetlmes

happens that the
owner of the line

or the licensee de
sires to change the
character of the
circuits* 'Stiere

are so many types
of situations that
might arise that it
is impossible to try
to provide for pro
cedures by which
each of the situations
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J such Changed .circui^^ then tiie joint us© of
such poles shall he continued viih. suolr changes

in oonstruetlon as nay be required to meet the

terms of the speoificationh mentioned in

jhrtiola III for the ^araoter of circuits involved

and su^ other ohanges as may be agreed upoui Sie

parties shall cooperate to determine the equitable

apportionment of -tiie net expense of suoh changes#

In the event, however, Uiat the other party fails

within days from receipt of such notice to

PUBLIC
.-^should be net in an agreement

of this type# Iherefore,
about the most tiat oan be
done is to stipulate that the
parties shall cooperate in
an effort to determine the
equitable apportloument of
the expense incident to the
changes#

c

agree in writing to such change in character of

circuits, ihea both parties shall cooperate in

accordance with the following plans

!• Ihe parties hereto shall

• determine the most practical and

economical method of effectively

providing for separate lines, ei-tiier

OTTorhoad or underground, and Ihe

party Those circuits are to be moved

shall promptly oarry out the necessary

work.

2« 3Ihe net cost of re-establishing

such circuits in the new location as are

necessary to furnish the same business

facilities that existed in the joint use

section at -the time such change was decided

upon, shall be borne by the licenseeji pro

vided, however, that the owner shall bear an

Printed in U.S,A«
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In scae cases it may be
utterly impossible to ctti-
tinue the joint use in view
of the proposed change of
character of Ihe circuits*
Then this is the case« of
course, it will be necessary
to o<mistruct separate lines*
Inasmudi as the licensee's
ri^ts are subordinate to
those of the owner, cost of
re-establishing the circuits
in a new location should in

most instances be assum^
by 1he licensee* However,
there may be cases Tdiere the
assumption of the entire cost
by thellcensee will work a
hardship upon it# For exampl
let us suppose that the owner
allowed "the licensee, at con*
siderable cost, to install
oircuits on a given line, aM
then, within two months* tixae
the owner decides to ^ange
Ihe character of its circuits
BO as to make it impossible t
maintain the joint use# In
suoh a case the licensee, in
addition to being faced with
ttie cost of constructing new
lines and relocating its faoi
ties on -them, nig^t lose ocss^
pletely the inveshnent it mad-
in undertaking joint use, suol
as -the payments it made to th
owner pursuant to Article VII!
Hence, it is only just -that
in such oases the owner shoul

assume an equitable portion
of the expense# In view of
the varying circumstances
^at are likely to be met,
it is manlTestly impossible
to provide any formula There
by the amount could be calcu
lated# . liherefore, all that
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the (^aage .was oooaslosed by the neoee-

fiibies of -the owner aud -the licensee -would .

suffer a hardship in having to assume -fcho

entire turden of -the cost of reefi-tabllahing

the oiroults*

•[Tnless otherwise agreed by the parties,

ownership of any new line or underground facilities .

oonstructed under the foregoing-pro-visions in a new

location shall vest in the party for Tdiose use it is

oonstructed*

AETICI5 X

ABAIJDCJIMEBIT OP JOHTLY USED POLKS

(a) If the owner desires at any time to

abandon any jointly used.pole, it shall give the

lioeasee notice in writing to -that effect at least

days prior to the date on -idtlch it intends

to abandon such polew If at the eacpiration of said

period the owner ^all have no at-tachments on such

pole but ths licensee shall not have removed all of

the attachments therefrcn, such pole shall thereupon

become the property of the licensee, and ^e licensee

shall save harmless the former owner of such pole

from all obligation, liability, damages, cost* ex

penses or charges incurred -thereafter, and not arlsljig

out of anything theretofore ooourring, because of,

or arising out of, the presenoe or condition of such

tinted in U.S«A^
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can be ^:yg is to
pro-vide^Ait the
owner shall< bear
an equitable &are
end trust to -til e

good will df tho
parties- to effect
a solution*

PUBLIC

ARTICLE X

(a) lihe time
inay come when the

owner of a section
of joint use line
S^y -wish to abandon
"the operation of
its circui-ts on
-hhat line* However,
to take the poles,
down mi^t -work a
hardship on the
licensee as it may
need the poles for
the opera-td-on of
its own oirouitse
For that reason,
Artiole X has been
drafted so as to
pexmlt tho lieensee
to acquire the poles
upon -their abandon
ment by the Ownen

V
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pole or of any ^^aohmantfl thereon; and shall
pay the owner the then value in plaoe of the pole

to the liomeee hut In no case an amount less

than the net salavage value of the pole to the

owner as provided in Appendix A attached hereto*

Ihe former OTmer ehcill further evidence transfer

of title to the" pole by means of a hill of sale.

Credit shall he allowed for any payments which

the licensee may have made under the provisions

of Article VIII - Division of Costs, when the

pole was originally set*

(h^ 3he licensee may at any thae abandon

the use of a Joint polo by giving due notice thereof

in writing to the owner and by removing therefrom

any and all attachments it may have thereon* Bio

licensee shall in such case pay to-the owner the

full rental for said pole for the then curraot

year.

ARTICLE XI
I

RMTALS

(a*) On or about of ea<^ year

the parties acting in cooperation shall, subject

to the provisions of Section (b) of this Article,

tabulate the total number of joint poles in use

as of the preceding day,and th^ number of poles

on which either party as licensee raaoved all

of its attadhments during the twelve preceding

Printed in U.S.A.
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(b) Conversely, th<
licensee may wish at son
time to abandon the use
of a Joint pole for its
circuits. However, inat
much as the owner vdll

still retain possession
of the line, the owner
will not be prejudiced. \
such abandonment so long
as the owner is approprj
ately advised.

ARTICLE XI

(a) It would be
manifestly desirable to
have the telephone compa
and the Cooperative each
own a proporticaiate num
ber of Joint poles so
that the payment of
rental would be unnecess

and the use of one set o
poles would balance the -
of the other. However,
will probably be impossi
to achieve such a propop
tionate di-sbribution

caMunuvTMnilVNaHliVOI



•"^bulation ahall^dicate the
*^'0.

nuaiber of poles "nhioh each party owns on •

•Bfhioh rentals are to be paid by -fee o^iier '

party*

(b) For the purpose of suoh tabulation,

^y pole used by liJie licensee for the sole purpose
of attaching wires or cables -tiiereto, either directly

or by means of a pole top extension fixfeire, th order

to provide olearanoe between the facilities of the

two parties as distinguished frcoi providing -support

for such wires or cables, ^all not be ooaeidered

as a Joint pole*

(o) If there is provision under a

separate agreement between the Telephone Company and

the Cooperative for facilities assooiated with'

power line carrier systems, the rental. provisions

of the agreement of which this article forms a

part ^all apply for poles on -shidh both types of

faoiHtios are preset, and no other rentals

shall apply, Bie rental provisions of this

agreement shall not apply however, vhere only

those facilities directly associated with power

line carrier aystens are involved*

(d) The rentals per pole due from either

party as licensee to the other party as owner shall

be based on the equitable sharing of the eoonaaies

Of Joint use as provided for in Appendix B* Subject

Itinted in "D.S.A-.
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and reason
a tabul&/ibn should
be made to detenaine
'nhich of the two parties
owns more than its

proportionate share
of poles used Jointly*
theoretically, it migh't
be desirable to make
suoh tabulation as of .
January 1 so as to
make the ratals ooln*
olde with the calendar
year* However, the
spring season is the
season in which the
greatest bulk of the
changes is made and
for -that reason,
July 1 is, frcm the
practical standpoint*
the more desirable
date to adopt for the
making of a tabulation*

(d) !Ihe amount of
rental that ^ould bo
paid for each pole will
neoessarily vary ao.cord-
ing to ciroumstances*
In most oases a rental
per pole will probably
be equitable*



/
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to the provisions of Article XII, | per

azmun shall oe paid by the Cooperative for eaoh

jointly used pole owned by the Telephone Company

and $ per annum shall he paid by the Telephone

Compaiy for each jointly used pole owned by the

Cooperative. The smaller total sum shall be

deducted f^rom the larger and the Cooperative

or the Telephone Company, as the cas.e may be,

shall pay to the other the differenoe between

suoh amounts.. The rental herein provided for

shall be paid within 10 days after the bi 11

has been submitted.

ARTICIE XII

PERIODICAL ADJUSTMENT OF RENTALS

(a) At ax^r time after 5 years

from the date of this agreement and at intervals

of not less than 5 years thereafter, the rentals

applicable under this agreement shall be subject

to joint review and adjustiwnt as provided for

under Section (b) of this Article upon

written request of either party. In case of

adjustment of rentals as herein providsdj the

new rentals agreed upon shall apply starting

with the annual bill next rendered and con

tinuing \intil again adjusted.

Printed in TJ. S • A.
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ARTICIS XII

At some future
time, it may become
advisable to recon

sider the rentals

paid and to arrange
for a change in "tiie
amount of rentals •

Artiole XII is mean

to pave the way for
such reconsideratlo

and to bring any
changed rentals aut
matically within th
terms of the contra



WDUCEDATTHENATIONAIARC^ adjustmQiifcs flhall ba*

in aooord id-tSi -the provisions of Appendix B, and any

changes shall take into account the cost factors

originally involved in all joint u'sa existing at

• that tine under this agreement*

ARTICtB XIII

PEFAtOiTS

(a) If either party shall default in

any of its obligations under this agreement and

such default ccntinues thirty (50) days after due

rotioe "ttiereof in writing by the other partyi the

party not in default may suspend the rights of

the party in default in so far as conoarns the

.granting of future joint use and if such default

shall continue for a period of days after

such suspension, -tixe party not in default may .

forthvdih terminate this agreement as far as

concerns the future granting of joint use*

(b) If either party shall make default

in the performanoe of any work it is obligated

to do under this agreement at its sole expense*

the other party may elect to do such work* and the

party in default shall reimburse the other party

•for the cost thereof* Failure on the part of the

defaulting party to make such payment within

days upon presentation of bills therefor, shall*

at the election of -the o-ther party, constitute a

default under Section (a) this Artiole#

Printed in13*S*A*

- 22 "

PUBLIC

ARTIC1£ XEII

(a) It is to be
supposed that neither
party will ever default
in its Obligations
under the contract*
As there is a possi
bility of such defaults
occurring, however,
the contingency should
be provided for in
the agreement* There
fore, section (a) of
Article XIII has been

drafted to protect
the party "^o has
lived up to its obli
gations by allovfing
&to suspend and even
tually terminate the
agreement in so far
as the gi^uiting of
future joint use is
conoerned*

(b) One of the
particular defaults
that mi^t occur- ie
one -resulting from
failure of one of the
parties to perform
any work idiich it
is obligated to parfora
at its own expense*
Rather than invoking
the remedies provided
for by the preceding
section, irdiieh mijh'^
work !a hardship on
the defaulting party
not ccmmensurate with
the breach of its
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ot)llsatione, ssction {I
provides that one of th
parties may porfona the
work itself and then hi
the defaulting party.
Naturallyf the party nt
in default should be ©3
tramely careful in exei
oising this privilege
and should ©sorolae it
only as the last re»
source for ihe telephoi
company, may not be
qualified to perform w
on the eleotrio line a:
the oooperative may no
be qualified to perfor.
work on the telephone
line*

ARTICLE XIV

EXISTING RI^TS OP OIHEH PARTIES

(a) If either of the parties hereto has,

prior to the execution of -tiiis agreement, conferred

upon others, not parties to this agreement, by con

tract or otherwise, ri^ts or privileges to us© any

poles covered by ihls agreement, nothing herein -con

tained shall be construed as affecting such ri^ts

or privileges, and either party hereto diall have

the right, by contract or otherwise, to continue

and extend such existing ri^'ts or privileges.

It being expressly understood, however, that for

the purpose of-thls agreement, the attachments of any

such outside party, except those of a municipality

or other public authority, diall be treated as

attaohmente belonging to the grantor, and the

ri^ts, obligations, and liabilities hereunder of

Printed inU.S.A,
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article XIV

(a) At the time
agreement is entered i
one of the parties may
have already obligated
itself to permit the u
of ihe joint poles by
some third party, and
Tcs.y be necessary or dc
sirable to extend or c
tinuo that permission
even after the date ol
the agreement.. In on
to protect the ether
party to the agre®ien^
section (a) provides •
the facilities of the
third party shall be 1
sidered as those of tl
party having granted
privilege*

OSAIU^UV/Tuurvivusui



^^ •^s^speot to such ^(tac^ents shall
. be -tee same aa if it ware the actual owner thereof.

(b) mere municipal regulations require
either party to allcw the use of its poles for fire

alam, police, or other like, signal systems, such

use shall be permitted under the terns of this

Article, provided attachments of such parties are

placed and maintained in accordance with -the apeci-

fications mentioned in Article III.

ARTICLE XV

ASSIGHMEWT OP RlfflTS

Except ae otherwise provided in this agree

ment, neither party hereto shall assign or otherwise

dispose of this agreanent or any of its ri^te or

interests horeuader, or in any of the Jointly used
poles, or the attaohments or ri^ts of way covered by
this agreonent, to any firm, corporation or individual,
•without the -written consent of the other party except
to the United States of America pr any agency thereof;

provided, hcwever, that nothing herein contained .shall

prevent or limit the right of either party to mortgage
any or all of its property, rights, privileges, and

franchises, or lease or transfer any of them .to
another corporation organised for fte purpose of con^

ducting a business of the same general character as

that of such party, or to enter Into any merger or

consolidation; and, in case of tiie foreclosure of

iBuch mortpage; or in case of such lease, transfer.

Printed in U.S.A.
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(b) The purpose
of this section i s so
clear as not to need
any ooinnient»

ARTICLE X7

The preparation
of the paragraph in
regard to -ttia assign
ment of ri^ts is
necessarily difficult
In a situation sueh
as -Uilsa An abso
lute pr<hibition
against the assign*
ment of -die ri^ts
conferred by the
contract without the

,• "written consent of the
other party mi^t work
a considerable hard
ship on the party tho
is desirous of -mfliHyig
such an assignment as
it mig^t limit the
disposition of its
properties, • However,
it is equally true
that allowing a party
to assign its rights
under the contract to
a- third partywithout
the consent of the
ether party to the
contract mi^t work a
considerable hardship
tm th.e.latter inasmuch
as it might' he faced
wi1h the prospect of
attempting to maintain
Joint use with on

\
\

i.

\.

V

V.

w
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HQrgor* op, Its ri^ts &2Xd

obligations hereunder shall pass to, and bo

aoguired and aseujaed by# iiio pardiaser on

foreclosure, the transfereo# leBsao# assignee#-

merging or consolidating company, as -Hie case

may be; and provided# further# -that subject

to all of the terms and conditions of this

agreement# either party may permit any cor

poration conducting a business of tie same

general character as that of such, party# and

ovmed, operated# leased and controlled by it#

or associated or affiliated with it in interest#

or connecting vdth it, the use of all or any

part of the space reserved hereunder on any

pole covered by this agreement for the attach®

meets used by such party in "Qie conduct of its

said business; and for the purpose of this

agreement# all suoh attachments maintained on.

any such pole by the permission as aforesaid

of either party hereto shall be considered as

the attachments of the party granting such

peimission# and the ri^ts# obligations and

liabilitioB of such party under this agreement#

with respeot to such attachments, shall be

the same as if itw©re the actual owner thereof*

Printed in U.S.A.
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irrespfedttfbW organ®
isation with ^om it
would not have entered

into ft contrftot origin
ally. Henoe# this Ar
ticle has been drafted
with -aie thou^ of .at
tempting to permit ihe
assignment under certa:
ciroumstances# that Is
-vhere the organization
assuming the ri^ts as
signed will he a* re
sponsible organization
oonducting a business
the same general char®
acter as ihat of its
predecessor^

(>-i*iu^uw^M|MIVMSUI IVO



ROOUCflJATIHEVmOWlAROTVES
ABTIOLEXVI

ITAtVEROFlERMSOROCaJDlTXOlTS

Ih©failureofeilherpartytoenforce

orinsistuponoompllancowithanyof14ietermaor

conditionBof'tiii-sagreementshallnotconstitutea

generalwaiverorrelinquidimentofanyBuohterms

orconditionerbut-thesameahallbeandremain

atalltimesinfullforceandeffect*

ARTIOIEXVII

PAIHEKTOFTAXES

Eachpartyshallpayalltaxesand

assessmentslawfullyleviedenitsown

propertyuponsaidjointlyusedpoles,andthe

taxesandtheassessmentsYdiibharelevied

onsaidjointpolesshallbepai(^bythe

ownerthereof,butanytax,fee,orcharge

leviedonowner'spolessolelybecauseoftheir

useby1helioensaeshallbepaidbythelio^see*

ARTICLEmil

BILLSAHBPATMEffTFORWCRK

Upon"diecompletionofworkperformed

hereunderbyeitherparty,theexpenseof^ich

istobebornewhollyorinpartbytheother

party,thepartyperformingtheworkshellpresent

•totheotherpartywithindaysafter,the

:oomplotionofsuohworkanitemized8t».tem0ntof

ftrintedinU.S«A»
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ARm7:lE2VI

.Dlis^ticleZTI
isinsertedtomake
oertalnthatifone>
oftheparties,inthe
interestofharmony
andinTiewofthe

particularsituation,
waivesacondition
intheagreement,suoh
waiverwillnotbe
consideredasageneral
waiverapplicableto
all,similarsituations
inthefuture*

.ARTICLEmi

Thepurposeof
thisArticleisso,
obviousasnotto
needanyo<nrimentSe

ARTICLEmil

ThisArtioleis
Insertedtoinsure

businessrelationships
inthepaymentof
reimbursableitems*
Thesaniberofdaysthat'
shouldbeinsertedin

-dieblankswillvary
accordingtocircum*
stances.IVobablythe
Insertionofthenumber
10intheblankswould
provideasuitabletime*

\



ih® costs O"Qi0r party- shall "wliJiiii -i
W

days after such B-fcatamant is presented

pay to -tiie party doing the work saoh o-Hier

party's proportion of Hie oost of said worko

^KOLB XI2

SERVICE OP KOTIOBS

TJhenarer in ifais agreement notice Is

provided to "be given by eitiier party hereto to*

•ttia o-lher, such notice shall he in writing

gi-o-en hy letter mailed*, or hy personal delivery,

to llio Cooperative at its offloe at

-» or to

•ttxe Telephmie Company at its offloe at

, as the case

may ho# or to such oiher address as etlijer party may

from time to time designate in writing for that

purpose*

. ARTICIE XX

TEEGi OP AGfREEdtENT

Suhjeot to Uie provisions of Article XIII*

Defaults, herein, this Agreement shall remain in

effect un-fcil terminated at the end of 25 years froa

•the date hereof or thereafter upon the giving of

written no-bice to -tiie o-ther party not less than three

years prior to the date of teimina-tion*

Printed in TJaS^A*
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ARTICLE XIX

Oils AT'tiole i:
inserted to make o>

tain Ihat .iiiere wli:
not he any dispute i
to -tiie proper place
for Ihe service of
notioea

article XX

3he Agreement
made to run for 25
and as long -thereai
as'the parties may
sire* The type of
arranganient contem]
in the con-fcreot is
•that imrolves long
range planning and
ves'tsaent and therel
does not lend itse!
to a short term*

n^iiiLr^uw-lUunilUM aU I IVI
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EXISOTS CONmciB

All existing agreements between -the
partial hereto for the joint uee of polee are by

oonaont hereby abrogated and enperseded
ty teis Agreement*

Ifothing In ttie foregoing shall preclude
the parties to this agreement from preparing such
supplemental operating routines or. norhing practices

^ey mutually agree to be necessary or desirable
to effeotirely administer the provisions of this
agraament*

article XXII

APPROVAL OF ADMIKISTRAM

Ihis ^reemsnt. and any amondmont thsrsof,
«hall be effective subject to the condition that,
auring any period in vhioh the Cooperative is a
^orroner from the hural Eleotrifioation ltdministra™
tion. the agreement and any amendment thereof shall
have the approval in'writing of the Administrator
of tts Rural Electrification Administration.

?riutGd in U.S.A.
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xjci.

2hie Agreemeat is
intOTded to cover the
entire arrangamaut between
tiw parties, Hierefore,
^Is Articie provides
that any existing agree-
mmts between ihe parties

respect to fte joint
use of poles are ended

this Agreement takes
their place*

V

I



witr^ena whereof, the partiee hereto, .
i. +/k >ie exoou'bod iti

hs^re caused these presents to he e«o
..„1E to be affixai thereto

cate, and their corporate seal
« officers thereunto duly uauthorised,by their respective offiae" ta ^

on the -iay

(Seal)

Attesti

(Seal)

Attests

By.

Printed ia^«S.A.«
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APPENDIX A

This Appsnddbc contains tables of pole values to be used in dividing costs as

provided under Article VIII. It also outlines tbe steps for adjusting such

values to determine any payii^nts that the licensee must mE^e to the owner to

defray costs of premature replacement •of poles to accomiriodate the licensee#

A. Tabulation of New Pole Costs#

The following tabulation shall list mutually agreed t^on average costs in place

of n&vf poles of all of timber, including (ally such cost items as are

repetitive when poles are replaced.

Table 1

Height\^ass 1 2 3 k 6 7 8 9 10

20*

22*

25*

30'

liO*

5o<

60*

. printed in U.S.A.
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i'or Modifying "j^ues* of Poles#

1« The follovring table of age factors shall be used in adjusting

pole costs in Table 1 to arrive at current values in place of ex

isting poles coming xinder the provisions of this agreement#

Table 2

PUBLIC

Age of Pole 0-3 years i;-9 years 10-15 years 16-21 years 22-27 years
over

27 years

Fantor 1.0 .3 •6 .h .2 0

0# Cost Level Pactor»

!♦ The values obtained from B are to be modified fvuther by the following

factors to allcfvr for periodic variation in pole cost levels#

♦

Table 3

Per poles set prior to-Jan# 1?37
For poles set betrfeen Jan# 1, 1937 and Jan. 1, 19ll5i
For poles set between Jan. 1, 19145 and
For poles set between and

.5
•7

1#0

2# It is intended that additional factors will be added to cover future

long term changes in costs#

D# Salvi^e Value of Poles.

1. A figure of 70Jg of current material costs shall be used for comput

ing salvage values of poles which have been installed not exceedii^ 10

years. Average values for all kinds of timber shall be used. The follow-

printed in U.S.A*
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V
lug table sets forfch imitTially agreed apon salvage .values*

PUBLIC

(Table U

H0igh:t\c^s 1 2 3 u 5 6 7 8 9 10

20*

22»

25'

30'

35*
•

L0«

li5*

50'

55'
•

60*
•

2* For poles installed longer than 10 years it shall be assumed

tl^t the salvage value is equal to the cost of removal*

• Note: This is based on assumption that omier should

bear an ihoreasing poition of cost of removal

as poles age*

Printed in U«S*A»
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1» The follcfwing table sets forth mutually agreed upon tots^^osts of removing
poles•

PUBLIC

Table $

Height Cost of Removal

2p* or less

30*

35'

liO'

L5'

5ot-

55'

F» Anchors 6

It The cost in place of all anchors regardless of size^ type

or number of thimbles shall be deemed to be for use in

applying the provisions of this agreement*

Printed in U.S.A.
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Note:

Annual variations
in costs of removal
neglected^



PUBLICRdDUCaiATIHENATIOMALftRCHIVES * APPENDIX B

. This appendix describes the basic principles and gxiides "which have been used

under this agreement in setting the rents specified "in Article XI and TJhioh are to '

be used in making periodical adjustments of rentals as provided for in Article XII.

Under these principles the rentals are intended; in so far as it is

practicable, to result in a sharing of the economies realised by the joint use of

pole plant in proportion to the relative costs of separate pole line construction.

The procedures outlined herein take into account the following objectives;

1. An equitable division of s.avings regarctLess of the number of

jointly used poles crwned by each party.

2. Rental rates applicable universally in the area covered by the

agreement regardless of -ffhether the pole lines involved are

initially constructed with joint use in view or are existing lines

modified for joint use.

3» Appropriate allowance in the rental rates for additional costs

incurred by each party in "supplying 'normal Joirrb poles', as

defined in the agreement, and the costs of other items required

in the joint use of poles which would not be incurred in separate

line construction.

ij. Rentals based on the costs of "typical miles" of separate

lines, of newly constructed joint, lines and of existing lines

modified to make them suitable for joint use. The 'per mile'

value of rentals are then reduced to 'per pole' values for pur

poses of simplifying tabulations and to prcvid© for the joint

use of scattered poles#

The rentals are the dollar values resulting from the licensee paying to

the owner as annual rental, an amount representing the annual charge on a separate

line for the licensee less the sum of (a) the annual charges on the additional costs

Incurred by the licensee in establishing joint use and (b) the licensee's share of

Printed in U.S.A.
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savings# This share is the ratio of the licensee's typical s

T-inft costs to the sum of. the typical .separate line costs of each .of the parties#

' The annual rent payable can also be stated as follcws;

lioeneee's Annual charges Licensee's
annual -saved by licensee appropriate
rent Equals, throu^ not having Less percentage

to build a

separate line

Of

Total savings
in annual charges
realized throu^
joint use

The cost in place of a line of poles is made up of a number of factors ^

including such items as right-of-way solicitation^ clearing, staking, direct labor

and material costs of bare poles in place and pro rata shares of construction

supervision and overhead# These costs, for a specific area, may differ considerably

from corresponding costs in other parts of tlie country# These variations in pole

line costs vdll, however, affect both power and telephone lines to about the same

degreeo

The parties to this contract will mutually agree on the average cost of

a typical mile of 3^ foot, class 6 poles in place in their common areao Below are

tabulated appropriate rentals over a range of typical mile costs# From this tabu

lation the parties shall use the rental payments associated vrith the value nearest

to the agreed xpon average cost#

EENTAL PABENTS i

"Where the mutually
agreed upon average
cost per mile of 35
foot class 6 poles in
place approximates

$iao
^1470
$^30
$$90
1650
$710
$77C^

The telephone company's annual
rental payment per pole to the
cooperative will be

$1«00
1.10
1.20
1.30
l#iiO
i#5o
1.60
1.70

The cooperative's
annual rental pay
ment per pole to
the telephone
company will be

$1.70
1.60
1.90
2.00

2.10
2.20
2.30
2#U0

* Rentals associated with this amount are minimum and applicable for all Icfwer costs,
average costs are substantially higher than this value, appropriate rentals

should be detera\ined by agreement.

Printed in U»S#A#
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/ Apfplication^—Per^nit

^ , For Jo3int Use o£ Poles.

PUBLIC

herelnafbea? referred to as the

••I

Liconaorj the applicant herexinder
being hereinafter referred to as
the Lixsensee*

The following application is made for the nse of yonr pole plant located as follows {

0^ Poi® Type of Annual
Whsrs Attachments Reirbal

Pole locations and work to be performed are shown on the above diagrajn«

Licensee's initial payment, if any$

The joint occupancy herein provided for and the T?Fork to be done hereunder
shall be S)d>ject to the teims and conditions on the reverse side hereof, which
constitute a specified agreement in connection herewith and^shall supersede, except as
to matters not covered herein, any provisions in other ccntracts, if any, heretofore
entered into between the parties hereto or their predecessor con^aniea#

Recommended by;_ . Application made • ig ^By

Approved by;

THE Ak)VE APP^iICATION IS ACCEPTED AND" ^ my: i
THE PERMIT REQUESTED IS HEREBY GRAHTED

Apprcfved bys^ By
19 .By



PUBLIClpp1J6raATTKENATIO^JALARCWVC3 TERIB iUJD fiONDITIOIB

li COHSnim'EION. in conaideration of the right to attach and maintain, at its sole
expense, attactaaents on the poles of the Wcenaor, the Idoanflee

^oaises and agrees to pay the initial payment, if aiy, shosm on the face hereof,
within-30 days of its receipt of the Idcensca-^s bill tterefbr} and lifceTrise promisee
and agrees to pay the licensor annually upon the 3l8t day of December the yearly
rental(s) specified on the face of this agreemant»

These rentals shall be based on the follosingj i
a. For attachnents of facilities owned "by the Telephone Company to poles '

owned by the Cooperative, pgj.
b. For attaohnents of facilities owned by the Cooperative to poles owned

by the Telephone Company. 1,00 per pole
tThere will be no charge for clearance attachnents of service drons
of either party.)

yearly payments hereunder shall be nada on December 31st of each year in
irtiich this permit is exercieedj rent^ charges being based nnon the Licensee<8
oocnpation of the licensor's pole as of July 1st in said calendar year^

All pflymants for rental under this agreement shall be based upon a minimum
psriod of one year except that should the Licensor revoke this permit before the
eviration of any calendar year, then and not otherwise, the Licensor shall reduce
the yearly rental by an amount proportionate to the intervalfrom the last day of
the month in whi.ch attachments were discontinued to the end of the said year,

2o SPECIFICATIONS. Attachments shall at all times be in confonnity with accepted
• modern jaethods such as those suggested in Edison Electric

Institute Publication Mo. l£I2 and shall at all times conform to tiie requirements of
the National B^ctrical Safety Code, Fifth Edition and subsequent revisions thereof,
«cept imere the lawful requirements bf public authorities nay be more stringent,
in which case the latter will govern.

\3» LICENSEE'S RIGHT This agreement may be terminated by the Licensee upon thirty
j TO TEHKniATE. days' notice to the Licensor. All obligations of tiie Licensee,

hereunder, shall continue until its attachmerits are completely *
removed. '

U. LIGSNSOE'S RIGHT The Licensor nay revoke this permit at any ttme upon written
TO REVOKE. notice, and the Licensee shall remove its wires and other

attachments from said pbleCs) within sixty days from the data
of said noticsc

5. LICENSOR'S RIGHT The Licensor may abandon any said pole at any time upon
TO ABANDON, written notice to the Licensee. -The Licensee shall, within

sixty days after such notice, either purchase the pole from
the Licensor or remove its attachiwnts therefrom, and the failure of the Licensee "
to remove its attachments within said sixty days shall be deemed an election to
purchase the pole at a price equal to its then value in place.

6. DEFAULT. If the Licensee shall make default in any of its obligations under this
contract,^ and such default continues for thirty days after written

notice thereof from the Licensor, all rights of the Licensee hereunder, including its
right to occupy said poles, shall be suspended until such default has been remedied.

7. ASSIGNMENT. Licensee shall not assign, transfer or sub-let any of the privileges
described in this agreement without the written consent of the Licensor.

8. LICENSOR'S The Licensor shall not be liable to the Licensee for any Inter-
RESPONSIBILrrY. ruption to, nor interference with the operaUons of the wires of

the Licensee on said poles caused by the operations of the
Licensor^ nor shall the Licensor be responsible for any loss or damage caused by ob
jection to the stringing of said wires, by any corporation or person owning property
on which, or abutting upon which, said pole line or fixtures thereon, or'any jart

- thereof, is located, or because of-interference with said pole line, wires or fix-
;tures thereon by any third person, or because of the objebtions or interference of

/ any public authorities. It- is expressly agreed that the Licensor is not obligated
to secure or guarantee any right-of-way or franchise for ^e Licensee, apd no use,
however extended, of the Licensor's poles under this agreement shall be takenas
csreating or vesting in the Licensee any right, title or interest to said poles, or
any right, title and interest in any franchise right or easement which the licensor
may cossess.
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GENERAL AGREEMENT FOR

JOINT USE OF WOOD POLES

PREAMBLE

a corpora

tion organized under the laws of the State of - —, (hereinafter called

the ^'Cooperative"), and I - - - —

a corporation organized under the laws of the State of
(hereinafter called the "Telephone Company")i desiring to^ cooperate in the joint use of
their respective poles, erected or to he erected within the -areas in which both parties

render service in the State (s) of , whenever and
wherever such use shall, m the estimation of both parties, be compatible with their
respective needs, do hereby, in con^deration of the premises and the mutual covenants
herein contained, covenant and agree for tiiemselves and thdr respective successors and
assigns as follows:

ARTICLE I

SCOPE OF AGREEMENT

(a) This Agreement shall be In effect in the areas in which both of the parties ren

der service In the State (s) of , and shall cover all wood
poles of the parties now existh:g or hereafter erected in the above territory when said poles
are brought under this Agreement in-accordsmce with the procedure hereinafter prodded.

(b) Each party reserves the right to exclude any of its facilities from joint use.

•ARTICLE II

E3<PLANATI0N OF TERMS

For the purpose of this Agreement, the following terms shall have the following
meanings:

1. A JOINT POLE is a pole jointly used by both parties.
2. A NORMAL JOINT POLE is a pole which is just tall enough to provide normal

spaces, as normal space is-hereinafter defined, for the respective parties and- just strong
enough to-meet the requirements of the specifications mentioned in Article HI for the a^
tachments ordinarily placed by the parties in their respective normal spaces. Such pole
for the purpose of this 'Agreement shall be a foot class
wood pole as classified by the pole classification tables of the American Standards Asso
ciation.

3. SPACE Is the linear portion of a joint pole parallel to its axis reserved for the
exclusive use of one of the parties (subject only to the exceptions provided for by the
specifications mentioned in Article m which incertaininstancesjpermit the making of cer
tain attwhments by one party in the space reserved for the otner party).

4. NORMAL SPACE is the following described space:

a. For the Cooperative-the uppermost feet^ measured from top of
pole.

b. For the Telephone Company a space of feet, at a sufficient dis
tance below the space of the Cooperative to provide at all times the miT^jTnnw clearance
required by the specifications mentioned in Article m and at a suffkient height above
ground to provide the proper vertical clearance above ground or track r^s for the low
est horizontally run line wires or cables attached in such space.

The foregoing definition of "a normal joint pole" is not intended to preclude the
use of joint poles shorter or of less strength than the normal joint pole in locations where
such poles wfll.meet the requirements of the parties-hereto.

sawHoav -wnouvn 3H1i-'*
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The a^ve assignment of space isnot intended to preclude the use of"Vertical runB V . - I" \
or the mounting of such equipment as terminals or meters on the lo'wer portions of the •
pole "When mtrtually agreeable. • , •

ARTICLE in ^

. SPECmCATX(DNS

Except M otherwise prcrided in Section (e) of Article VH, referring to construc
tion tempor^ly -exempt from the application oi uie specifications mentioned herein, the
joint use of the poles covered hy this Agreement shall at all times be in conformity "with
accepted .modem methods such as those suggested in Edison Electric Institute Publication
otimesconform to the requirements of the National ElectricalSafety Code, Iiftn Edition, and subsequent revi^ona thereof, ^cept where the lawful
requirements of public authorities may be more stringent, in wMch case the latter will
govern.

additions to, or construction practices supplementing wholly or
m^rt the req^ements^f the National Electrical Safety Code, shall, when accepted in
jmting by both parties hereto through their agents authorized to approve such changes, \
likewise govern the joint use of poles.

ARTICLE IV

ESTABLISHING JOINT USE OF B^ESTING POLES

(a) Whenever either party desires to reserve spacefor its attachments onany pole
O'^ed by the omer party, either as initial space or additional space on £nch pole, it •
shall jpake written application therefor, specifying the location of the poles in- cues-
tion, ^the amount of apace desired on each pole, and the number and character..of the
circuits-to be placed thereon. K, in the judgmmit of the owner, the poles are necessary
for its o"wn sole use, or joint use under the circumrtances is undesirable, the owner shall
have -^e right ^ reject the application. In any event, within 10 days after the receipt
of such application the owner shall notify the applicant in writing whether the appUca-
tion is approved or rejected. Upon receiptofnotice from the owner that the application
has been approved, and after the completion of any transferring or rearranging which
IS required to permit the attaching of the appjicant's circuits on such poles, including any
necessary pole replacements, the applicant snail have" the right as licensee hereunder to .
use such space in accordance with the terms of the 'application and of this Agreement.

(b) Whenever any jointly used pole or any pole about to he so Used under the
proviaon of this Agreement is insufficient in height or strength for the fiyiatfTig- attach
ments and for the proposed additional attachments thereon, the owner shall promptly
replace such pole with anew pole of the necessary-height and strength and shall make
such other changes in the existing pole line in which such pole is included as the cona
tions may then require.

(c) Each parfe^ shall place, transfer and rearrange its own attachments, place
guys to sustain any unbalanced loads caused by its attachments, and perform any tree
trimining or cutting incidental thereto. Bach party shall at all times execute such work
promptly and in such manner as not to interfere -with the service of the other party.

(d) The cost of establishing the joint use of existing poles, including the making
of any necessary pole replacements, shall be borne by the parties hereto in the manner

•provided in Article VUI—Division of Ooai^.

ARTICLE V

ESTABLISHING JOINT USE OP NEW POLES

(a) Whenever either party hereto- requires new pole facilities for an additional
pole line, an extension of an existing pole line, or in connection "with the reconstruction
of an existing pole line, it shall promptly notify the other party to that effect in writ
ing (verbal notice subsequently confirmed in writing may be given in cases of emer
gency), stating the proposed location and character of the new poles and the character
of circuits it intends to use thereon arid indicating whether or not such pole facilities
•will be, in tiie estimation of the party proposing to construct the new pole facilities, sus
ceptible of joint use. Within 10 days hfter the receipt of such notice, the other party

; shall reply in writing, stating whether it does, or does, not, desire space on the said
poles and, if it does desire space thereon^ the character of the circuits it detires to
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use aud .the amouut of space it wishes to reserve. If such other ps^ requests space
on tiie proposed new poles and if the character apd number of its cbrcuite and ati^ch-

/ merits are. such that the' party "rifbpoam^ to construct the new pole facilities do^s not
conMder joint use undesirable, &en it. shall erect poles suitable for such joint use, sub
ject, however, to the pro.^oii "of Section (b) of this Article. The applicant for space

^ on the poles shall be promptly notified in writing of the Action taten on the application.
(b) In any case where the parties hereto. «hall conclude arrangements for the

joint use of any new poles to be erected,-and the party proposing to conBtruct the new
pole facilities already owns morie than its proportionate share of joint poles, the parties
shall teke Into consideration the de^abillt^ of having- the new pole facilities owned hy
the party owning less than its proportibn.ate share of joint poles so as to work "towards
such a division of ownership of the joint p'^Ies-that neither pariy shall be obligated to
pay to the other any rehta^ because of their respective use 'of joint poles, owned by the

• other.

(c) Each party shall place its own attachments on the new joint poles and place
guys to sustain any unbalanced loads •"caused by its' attachments. The owner shall, how
ever, provide the-initaal clearing^f^e-righirbif^ay,- and tree trimming, which shall at.

* least- meet the requirem^ts of- the *other pady. Each parfy shall execute its work
promptly and In such manner as riot-to interfere with the sendee of the other party.

(d) The cost of establishm'g the joint use of new poles including costs incurred in
the retirement of existing "poles shall be home by the parties hereto in the manner pro
vided in Article VIII-—Division of Costs.

V Article vi

"RIGHT or "WAY EOE LIOBNSEEfS ATTACHMENTS

"While the. owner and licensee -will cooperate as far as may be practicable in ob
taining rights-K>f-way for both parties on joint poles, the owner does not -warrant or
assure to the licensee any right-of-way privileges or easements on, over or across streets,
alleys and public thoroughfares, and private or publicly owned property, end if the
licensee shall at any time foe prevented from placing or maintaining its attachments on
the owner's poles, no liability on account thereof shall attach to the o-vmer of the poles.

ARTICLE VII

MAINTENANCE OP POLES AND ATTACHMENTS

(a) "The owner shall maintain its joint poles in a safe and serviceable conditiou
and in accordance -with the specifications mentioned in Article III and shall replace,
reinforce or repair such of these poles as become defective.

(b) When replacing a Jointly used pole carrying terminals of amrial cable, un
derground connection, or &ansformer equipment^ thd new pole shall be set in the same
hole which the replaced pole occupied unless special cpnditioDS make it necessary or
mutually desirable to set it in a toererit location.

Ic) Whenever it is necessary to replace nr relocate a jointly used pde, the o-wner
shall, before making such replacement or relocation, -give notice thereof in writing
(except in case of emergency, when verbal notice Will be given and subsequently con
firmed in writing) to the licensee, specifying in such notice the time of such proposed
replacement or relocation and the licensee sliall at the time so specified transfer ib at
tachments to the new or relocated jolnt.pole.

(d). Except as 'otherwise provided in Section (e) of this Article, each pariy shall
at. all-tames mafaitain all of its attachments, and perform ahy necessary tree trimming
or cutting incidental thereto, in accordance -with the specificatioris;mentioned in Article
Ul and .shall keep them in safe condition and in thorough repair. Nothing in the foregoing
shall predlud'e the parties hereto from making any mutually agreeable arrangement
for jointly co'ntractlng for or otherwise providing for maintenance trimming.

(e) Any eriistiug joint use tonatruotiori of .the parties hereto Which does not con
form to ihe i^eclficatfons mentioned in Article HI shall be brought into conformiiy there
with As Soon as practicable.

When such existing construction Shall haVe been brought into conformity -with said
specification, It shall at all times thereafter be maintained as provided" in Sections (a)
and (d) of this-Article.

(f) The .cost of maintaining poles and attachments and of bringing existing joint
use construction into conformity •"with said specifications shall be borne-by the parties
hereto in the manner provided in .Sridcle VlIl^Dlviflion of Costs.

<>g.lu^u1J^unllv^aul IV
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' (a) The cost of erecting new joint poles coming under'this Agreement, to wn-
atrucfc new pole lines, to-make ext^slons to existhig pole lines, or .to replace exiscing
poles, shall be.borne-by the parties as follows; •

1. A normal joint pole, -or joint-pole" staisller than tha normal, shall be
erected at the sole expense of the owner. *' . • "

2. 'A pole larger than the normal, the extra height or strength of which is
d-ue wholly to the owner'a xeguir.ements, including" requirements.as to keeping the
owner's wires cl^ar of trees, shall be erected at the sole expense of laie .owner.

8. In the case of a pole larger than the normal, the ex^a. height or strength
o*f-which is due wholly to the.licensee's requirements, incluihag requirements as to
•keepng the licence's wires clear of trees, the licensee shaUvpay.t'o -the o-wn^ a sum
equal to the difference between the cost in.plaqe of such pole
ofa normal jointpole, the.restof the cost of erecting such pole^, .be borne by the \
owner, except in so far as otherwise provided in Sec^O.n (c) 6i this Article.

.4 hi the case of a pole larger than the normal, the extra .height or ^ength
which is due to the requirements of both parties or the requirements of public au
thorities or of.proper& owners, (other than requirements withregard to keeping
the wires of one party only clear of trees), the differencebetweenthe cost in plwe of
such pole and the cost in place of a normal joint pole shall be-sharedin the ratio ox

five percent by the Cooperative and forty five percent '̂by the .Telephone Com-
• pany, the rest of the cost of erecting such.pole to bd bonie by "the owner.

5. A pole erected between esdatlng poles to-provide sufficient clearance and
furnish adequate strength to supportsthe circuits/oi both the owner and liceMee,
which it'iwould have been unnecessary to erect if'joint use*had not been.-undertaken,
shall be erected at the sole .expense of the licensee. •

(b) Any payments for poles made by the.liceMee under any foregoing provisions
of this Article shall not entitle the licensee to the o-whership- of any part of said-poles for
which it has contributed in whole or-in part. •

(c) Where an exfeting jointly used pole or a non-joint pole is prematurely re-
' 1 placed by a new one sdlety for the benefit of the licensee; the cost of the new pole shall

be divided as specified in Section (a) of this Article-.and tire licensee shalL wso, pay its
5 owner the "value in place"df the replaced" pole,-plus-the co^ of removal less the salvage

value of such pole. The replaced pole, shall be removed and retained by its owner,
(d) Bach party sh'all' place, maintain, rearrange, transfer remove its own at

tachments at ate o-wn expense except as otherwise expressly provided, •
(e) The expense of maintaining .jomt poles shall'be-borne by the owner-thereof

, j >• except that the cost of replacing poles sh'^ bebopie'by the parties hereto Inthe manner
l-> provided in Sections (a) and (e) of this Article.
fv, (f) Where service "drops of ope party crossing over or under lines of the other

party are attached to"^e other paity's poles, either directly of by means of a pole top
extension fixture, the cost shall be borne as follows: . *

(1) Pole top extension .fixtures shall be provided and installed at the sole ex
pense of the party using them. ,

(2) Where an existin'g pole Is replaced-with a taller one to provide the neo
i" vSi essary clearance -the party owning the service drop shall pay tothe party
• „ti the pole a sum equal to the d^erenoe tecost in-place betwe^ the new pole and
' a new pole of the same size as the replaced.pole,.together with a sumTepresent^

•« ing the value in place ofthe replaced pole plus the cost _of removal less the salvage
value of such pole, the b"wner of the pole to remove and retain such pole.t',

•C1
(g) When, In order to improve an existing condition considered. undesiraWe^by

both parties, existing poles of one of the parties are abandoiwd in favor oi combinmg
lines on poles of the other patty, "the then value in place of the abandoned poles ^plus

; I the cott of removal less the salvage value of such poles shall be shared-mthe ratio of
Q fifty five percent by the Cooperative and.forty fi-ye•percent by the Telephone Company.
^*L-| (h) Payments made by either party to th.e other upd©r the provisions of this
yd) Article shall be based on the table.of values listed inAppendix A.
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ARTICLE IX

PEOCEDtJIlE WHEN CHARACTER OF CIRCUITS IS CHANGED

When either parfcy desires to change the character of its circuits on jointly used
party shall give—...... days •notice- to the other party of such contem-

p^tea change and in the event that the party agrees in "writing to joint use with such
changed circuits, then the joint use- of such poles shall be continued wi& such changes
A . J! re<iuired to meet the terms of the specifications mentioned in i.Article ro for the character of circuits involved and such other changes as may be agreed f •
upon. The parties shall cooperate to determine the equitable apportionment of the net
expei^ of such changes. In the event, however, that the other party fails within
days firom receipt of such notice to agree in writing to .such change in character of cir-
cmts, then both parties shall cooperate in accordance with the following plan:

P^^tieS h^eto shall determine the most practical and economical meth-
od of ^actively providing for separate lines, either overhead or underground, and
the party whose circuits are to be moved shall- promptly carry out the necessary
TVOrKi

2- -The net cost of re-establishing such circuits in the new location as are
nec^a^ to' furnish the same business fadlities that existed in the joint use section
^.5 j V such change was decided upon, ^all be borne by the licensee; pro-waed,*however, that the owner shall bear an 'equitable share of such cost wherever
the change was occasioned by the necessities of tiie owner and the licensee would
suiier a hard^lp in having to assume the entire burden of the cost of re-establish-
mg the cu'cuits.

agreed by the parties, ownership of any new line or under-
^ound fwllities constructed under the foregoing provisiQns in a new location shall'vest
in the party for whose use it is constructed.

ARTICLE X

ABANDONMENT OF JOINTLY USED POLES

(a) If the owner desires at any time to abandon any jointly used pole, it shall
Sive the licensee notice in writing to that effect at least days prior to the date on
which it Intends to abandon such pole. If at the expiration of said periodthe owner shall
have no attachmente on such pole but the licensee shall not have removed all of the at-
tacmmenta therefrom, such pole shall thereupon become the propel of the licensee,

licensee shall save harmless the former owner of such pole from all obligation,
expenses or charges incurred thereafter, and not arising out of

anything theretofore occurring, because of, or arising out of, the presence or condition
of such pole or of any attachments thereon; and shall pay the owner the then value in
place of &e pole to the licensee but in no case an amcunt less than "^e net salvage
value of the pole to the owner as provided in Appendix "A attached hereto. The former
ojroer shall further evidence transfer of title to the pole by means of a bill of sale.
Credit sh^ be allowed for any payments which the licensee may have made under
the proj^ions of Article VHI—Division of Costs, when the pole was originally set.

(b) licensee may at any time abandon the use of a joint pole by giving
due notice thereof in writing to the owner and by removing therefrom any and all at
tachments it may have thereon. The licensee shall in such case pay to the owner the full
rental for said pole for the then current year.

ARTICLE XI

RENTALS

•L ti -v 0^ "year the parties actmg in cooperation'
j t subject to- the provisions of Section (b) of this Article, tabulate the total numberof joint poles in use as of the preceding day, and the number of poles -on which either

as licensee removed all of its attachments during the twelve preceding months,
which tabulation shall indicate the" number of poles which each party owns on which
rentals are to be paid by the other party,

(b) For the purpose of such tabulation, any pole used by the licensee for the
sole purpose of attaching wires or cables thereto, either directly or by means of ^a pole

S3AmOliV1VNOaVM3Hl.iVi
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top extension fixture, in order to provide clearance between the fa^ities of the two
parties as distinguished from providing^ suppoit^ for such wires or cables, shall not be
considered as a joint pole.

•(c) If there is provision under a separate agi'eement between the Telephone Com
pany and the Cooperative for facilities associated with power line carrier systems, the ^
rental provikons of the Agreement of which this article forms a part shall applyfor-poles
on- which both types of facilities are present, and no other rentals shall apply. The rental .
provisions of this Agreement shall not apply however, where onlythose facilities directly
associated with the power line carrier systems are involved,

(d) The rentals per pole due from either party as licensee to'the other party as
owner shall he baaed on the equitable sharing of the economies of joint use as provided
for in Appendix 'B. Subject to the provisiona of Article 3CII, annum shall
be paid by the Cooperative for each jointly used pole owned by the Telephone Com
pany and § per annum shall be paid by the Telephone Compaipr fete each joi^itty
used pole owned by the Cooperative. Thesmaller total sum shall be dei^cted Kom tne
larger and the Cooperative or the Telephone Company,.as the ease may be, shall pay to
the other the diffa'ence between such amounts. The rental herein provided for snail
be paid within 10 days after the bill has been submitted.

ARTICLE XII

PERIODICAL ADJUSTMENT OF RENTALS

(a) At any time after 5 years from the date of this Agreement and at intervals
of not less than 5 years thereaftW, the rentals applicable under this Agreement snail
be subject to joint review and adjustment as provided for under ^ction (b) of tins
Article upon the written request of either party. In case of ad^stment of rentals as
herein provided, the new rentals agreed upon shall apply starting with the annual

. bill next reoidered and continuing until again adjusted.
(b) All adjustments of rental shall bein accord with the provmions ofAppendix

B, and any changes shall talce into account the cost factors originally involved in all
joint use existing at that time under this Agreement.

ARTICLE XIII

DEFAULTS

(a) If either party shall default in any of its obligations under this Agreement
and such default continues thirty (80) days after due notice thei'eof jwxiting by_ the
other party, the party not in defaultmay suspend the rights of Jhe pa^ in drfault m so
far as concerns tiie granting of future joint use and if such default shall continue for a
period of days after Such suspension, the parlynot indefault may forthwith term
inate this Agreement as far as concerns the future granting of joint use.

(b) If either party shall make default in the performance of any work it is oblL
gated to do under thisAgreement at its sole expense, the other partymay elect to do such
work, and the party in default shstll reimburse the other party for the costthereof. Fail
ure on the part of the defaulting, party to make" such payment withm .dap upon
presentation of hills therefor shall, at the election of the other party, constitute a de
fault under Section (a) of this Article.

ARTICLE XrV*

EXISTING EIGHTS OF OTHER PARTIES

(a) If either of the partiesheretohas, priorto the execution of this Agr^ment, con
ferred upon- others, not partiesto this Agreement, by contract or otherwise, ri^ts or P^v-
ileges to use any poles covered by tins Agreement, nothing herein confined shall be con
strued as affecting such rights or privileges, and either party hereto s^ll have the righ^
by contract or otherwise, to continue and extend such existing nghts or privileges, it
being expressly understood, however, that for the purpose of th^ Agreement, the at
tachments of any such outside party, except those of a mimicipality or otimr publm au
thority, shall be treated as attachments belonging to the grantor, and the rights, obliga
tions, andliabilities hereunder of the grantor in respect to such attachments shall be the
same as if it were the actual owner thereof.

it x
yso-®

c



f

- PUBLIC

• 1 POTilationa require either party wider. AS's.srs'Shjf

in case oi tu"
consolidation
sUtne'd ^**

ARTieiS. XV

pole to ?® SanBng such-R^rmiSaion, 8
asif it were the actual o-wner thereo|. .

artic^ xvi
VTAIVEE OF TEBM C»&'<30OT^^

force .and effect.
article XVII

PAYMENT OF TAXES

article 5OTII

bills and payment for work
Tlpootaeco—

.which is to be borne -wholly or m completion of such
work shall present to the other party party shallwork an itemized statement ^ ^p^rty Ktto work .snoh other par^,s
after such statement IS presented pay TO .
proportion of the coat of said work.
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ARTICLE XIX' \
SERVIOE-OF NOTICES \

fn noyce- is provided to be given by either party hereto vto the other, anch notice shall be in Tvritmg hhd given by letter mailed, or .by personal
delivery, to the Cooperative at its office at

—^ OP ^ Telephone Company at its office at

ARTICLE XX \

TERM OP AGREEMENT . \
Subje^ "to the provisions of Article Xnij Defaults,, herein, this Agreement shall • V

r^ain in effect until teminated at the end of 25 years from the date hereof or there-
after upon the giving of written notice to the otherparty not lessthan three years prior
to the date of termination.

ARTICLE XXI

EXISTING CONTRACTS

.^I- eidsting agreements between the parties hereto for the joint use of poles are
by consent hereby abrogated and superseded by this Agreement.

^ Nothmg in the foregoing diall preclude the' parties to this Agreement from pre
paring eu<^ supplemental operating routines or working practtces as they mutually
agree to be necessary or de^eble to effectively administer the provisions of t.Tijg
Agreement, .

ARTICLE XXir

APPROVAL OF ADMINISTRATOR

j-ij This A^eement, and any amendment thereof, shall be effective subjectto the con-
•ni dunng any period in which the Cooperative is a bprrower ^om the RuralMectiification Admmistration, tiie Agreement and any amendment thereof shall have
the approval m writing of the Administrator of the Rural Eleclrification Adminisiration.

• fitness whereof, the parties hereto, have caused these presents to be executedin triplicate, and their corporate seals to be affixed thereto by their respective officers
thereunto duly authorized, on,the day of. ^ 19.:...

(Seal) By-

Attest;

(Seal) By.

Attest:
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appendix a

^ded under ^rtic/? ^ divldiiifi: costs as nro

A. Tabulation of Now Pole Cosia.

Table 1

B- Age Factor for Modifying vllnes of PoIesT
1 'P.WaK • ^1 TW ^ . • , "*«co wi roies.

Age cf Pole 0-3 years 4-9 years
Factor

Table 2

10sl8' years 16-21 years 22-27 years

.2

over

27 years

C. Cost Level Factor.

to allow ^"rthar by the following factoid

Table 3

For poles set prior te Jan. I, 1937
poles sot between Jen. I, I937

ror poles set between Jan. t, I945
Fop poles set between

and Jan. I, 1945
and
and

.5

.7

1.0
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2. It is .intended that additional-factors will be added to cover future long: term
changres in costs.

D. Salvage Value- of Poles.

I, A figure of 70% of current material costs.shall be used for-computing salvage
values of poles which have been installed not exceeding 10 years.-Average values for
air kinds of-timber shall be used. .The following table sets forth mutually agreed upon
salvage values.

Table 4

Height
CUSS-

1 2 3 4 5 6 7 B 9 iO

20'

22'

25*

30"
•

35' „

40'

45'

50' .

55' ,

60"

2. For poles metalled longer than 10 years it shall be.assumed that the salvage
value is equal to the cost of removal.

Note: This is based on assumption that owner should hear an increasing portion of
cost of removal as poles age.
B. Cost of Removal,

1. The following table seta forth mutually agreed upon total costs of removing
poles.

Table 5

Height Cost of Removal

25' or less

30'
35'

40'

45'

50*

55'

Note:
Annual variations
in costs of removal
neglected.

P. Anchoi-s.

1. The cost in place of all anchors regardlessof size, type or number of thimbles
shall be deemed to be for use in applying the provisions of this Agreement.

10
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APPENmx B

Thi? Appendix describes the basic principles and guides which have been nsecl un
der this Agreement in eeti^g the rents specified in Article XI and which are to be used
in making periodical adjustments of rentals as provided for in Article XII. ^ ~

Under .these' principles the rentals are intended, in so far as it is practicable, to
result in a sharing of the economies.realized by the joint use of pole plant in proportion
to the relative costs, of separate.pole line construction.

The procedures/Outlined herein take into account the following ob
jectives:

1. An equitable division,of savings regardless of the number of jointly
used .poles owned by each party.

2. Rental rates applicable universally.-in.the area covered by the Agree
ment regardless of whether the pole lines involved are initially con
structed with Joint use in View or are existing lines modified for joint
use. '

S. Appropriate. allowance in the rental rates for -additional costs in
curred--by each party in'supplying 'normal joint poles', as'defined in
the Agreement, and the costs of other items required in the joint use
of poles which would not be incurred in separate line construction.•

• 4. Rentals based on the costs of "typical miles'* of separate lines, of
newly, constructed joint lines and of existing lines modified to make
them suitable for joint use. The 'per mile' values of rentals are then
reduced to 'per pole' values for purposes of simplifying tabulations and
to provide for the joint use of scattered poles.

Irhe rentals are the dollar values resulting fi:om the licensee paying to the owner,
as aiihual rental, an amount representing the annual charge on a separate line for the li
censee less the sum of (a) the annual charges on the additional costs incurred by the li
censee in establishing joint use and (b) the licensee's share of the total annual savings.
This share is the ratio of the Licensee's typical separate line costs to the sum of the typ
ical separate line costs of each of the^parties.

The annual rent payable can also be stated as follows:

Airnunl cb&rges
T, , saved ty licensee Licensee's '> Total savings

Equals thi'flugli not bavins X/ess appropriate Of la annual cbargesannual rent ^ percentage. vaallzed through
separate line Jolut use

The cost in place of a line of poles is made up of a number of factors including
such items as right-of-way solicitation, clearing, staking, dii'ect labor and material costs
of bare poles in place and pro rata shares of construction supervision and overhead. These
costs, for a specific area, may differ considerably from corresponding costs in ot^er parts
of tlie country. These variations in pole line costs will, however, affect both power and
telephone lines to about the same degree.

The parties to this conh'act will mutually agree on the average cost of a typical
mile of 35 foot, class 6 poles in place In their common area. Relow are tabulated appro
priate rentals over a range of typical mile costs, 5Vom this tabulation the parties shall
use the rental payments associated with the value nearest to the agreed upon average
cost.

11
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Where tlie maUialljr
agreed Ufoa average
cost ^er xDile of SG
foot class 6 poles in
place approximates

5350*
' 410 •

470
580

590
650
710

770**

EENTAIi PAYMENTS

The Telephone Company'B ananaZ
rental pajteent per pole to &e
Oooperattre will be

$1.00
1,10
1.20
1.80
1.40

1.50
1.60

1.70

•r

^e Cooperative's'
anxLoal ceatal pap-
zaent per 'p.ole-to
the Telephone
Oompany \rlll be

• .$1.70
1.80
1.90
-2*00

. 2.10-
2.20
2.80

2.40 '

* Rentals aseooiated wi& this amount ara minimum -and applicable for all lower, costs.
**Jt average crats are eubstantiany higher than this value, appropriate rentals should he determined hv

agreement

12
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13

14

15

16

17

18

19

PUBLIC

the utility^spole-related costs are allocated to a given attaching entity. These

three components are multiplied in a simple straightforward manner.

Expressed as an equation, the FCC Cable Rate formula is as follows:

Cable Rate Formula =

Net Bare Pole Cost (NBP)x Canying Charge Factor (CCF) x Space Allocation
Factor (SAP)

Where the SAP = Space Occupied by Attacher / Usable Space on Pole

Using the widely accepted FCC presumptions ofa 37.5-foot joint use pole, with

13.5 feet ofusable space, 24 feet ofunusable space,and 1 foot ofspace

occupied by the attacher, the cost allocation factor—applicable to the costs of the

entire pole—^is 1/13.5 share or7.41%.^ Aswith any presumptive value in the

formula, to the extent there is actual (or statistically significant) utility or attacher

specific data to support the use of alternative space presumptions those can be

used in lieu ofthe FCC's established space presumptions subject to Commission

oversight. So, for example, ifactual data exists to support use of a 35-foot joint

use pole with 11 feet of usablespaceand 24 feetofunusable space,the space

allocation factor would be 1/11 share or 9.09%. The allocation ofthe costs of the

entirepole under the Cable Rate using FCC spacepresumptions is illustrated

graphically in Exhibit PDK-3 to this testimony.

20 V. ECONOMIC RATIONALE FOR THF. CABLE RATERS

21 PROPORTIONAL COST ALLOCATOR

22 Q. The defining feature of the Cable Rate methodologyis its third component,
23 i.e., the space allocation factor used to allocate the annual costs attributable

This corresponds to 18 feet above groundclearanceand 6 feet of belowgroundsupport.
^5'ee47CF.R.§1.1418.

21
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Space Allocation:

Space occupied byattacher
Safety Space
Usable Space

Usable Space Factor
Unusable space (Support)
Unusable Space Allocation Factor
Number of attaching entities
Pole height
Space Allocation % - Licensee

Net Cost of Bare Pole

Carrying Charges:

Administrative

Maintenance

Depreciation

Taxes

Return on Investment

Total Carrying Charges

Rate

APSC

2014 2015 2016

1.11 1.11 1.11

30.63 30.61 30.59

66.67% 66.67% 66.67%

2.35 2.35 2.35

36.83 36.85 36.87

26.61% 26.58% 26.55%

$262.73 1 $262.19 $258.30

3.49% 3.33% 3.24%

6.81% 6.84% 7.30%

5.45% 5.59% 5.76%

0.74% 0.50% 0.57%

8.00% 8.00% 8.00%

24.49% 24.26% 24.87%

$17.12 $16.91 $17.05

Blue Ridge EMC
Rental Rate Formula Comparison

FY 2014, 2015,2016

TVA

2014 2015 2016

1.11 1.11 1.11

3.33 3.33 3.33

27.30 27.28 27.26

2.35 2.35 2.35

36.83 36.85 36.87

41.25% 41.21% 41.16%

$262.73 $262.19 $258.30

3.49% 3.33% 3.24%

6.80% 6.83% 6.91%

5.45% 5.59% 5.76%

0.74% 0.50% 0.57%

8.50% 8.50% 8.50%

24.99% 24.76% 24.98%

$27.08 $26.75 $26.56

APPA

2014 2015 2016

1.11 1.11 1.11

6.20 6.24 6.28

3.01% 3.01% 3.01%

30.63 30.61 30.59

35.39% 35.35% 35.31%

2.35 2.35 2.35

36.83 36.85 36.87

38.40% 38.36% 38.32%

$398.02 $406.94 $413.21

2.39% 2.24% 2.12%

4.85% 4.83% 5.05%

3.60% 3.60% 3.60%

0.51% 0.34% 0.37%

7.43% 7.25% 6.88%

18.77% 18.25% 18.02%

$28.69 $28.50 $28.54

FCC Telecom Plus

2014 2015 2016

1.11 1.11 1.11

27.30 27.28 27.26

1.00 1.00 1.00

2.35 2.35 2.35

36.83 36.85 36.87

34.56% 34.51% 34.47%

$262.73 $262.19 $258.30

3.49% 3.33% 3.24%

6.81% 6.84% 7.30%

5.45% 5.59% 5.76%

0.74% 0.50% 0.57%

11.25% 11.25% 11.00%

27.74% 27.51% 27.87%

$25.19 $24.90 $24.81

PLIB'.

FCCCable Only
2014 I 2015 I 2016

1.11 1.11 1.11

9.53 9.57 9.61

11.65% 11.60% 11.55%

$262.73 1$262.19 | $258.30

3.49% 3.33% 3.24%

6.81% 6.84% 7.30%

5.45% 5.59% 5.76%

0.74% 0.50% 0.57%

11.25% 11.25% 11.00%

27.74% 27.51% 27.87%

$8.49 $8.37 $8.31



Line# iDescrtption

FCC CABLE-ONLY RATE

Blue Ridge EMC

FY 2014 Data

Amount Definition

PUBLIC

Attacher Responsibility Percentage

1 Space occupied 1.11 Per audit

2 Total usable space 9.53 Calculation-includes Safety Space

3 Attacher responsibility percentage 11.65% Line 1/Line 2

Net Cost of a Bare Pole

4 Gross pole investment (Acct. 364) 49,295,043

5 Accumulated depreciation for poles 16,755,290

6 Accumulated deferred income taxes 0

7 Net pole investment 32,539,753 Line 4 - Line 5 - Line 6

8 Appurtenance factor 87.00%

9 Net pole investment allocable to attachments 28,309,585 Une7xLlne8

10 Total number of poles 107,751

11 Net cost of a bare pole $262.73 Une9/Linel0

Carrying Charge

12 Total general and administrative 10,164,119

13 Total electric plant In service 425,883,764

14 Total electric plant accumulated depreciation 134,648,942

15 Total electric plant accumulated deferred income taxes 0

16 Administrative carrying charge 3.49% Line 12/(Line 13 - Line 14 - Line 15)

17 Maintenance expense for overhead lines 7,674,619

18 Pole Investment In Accts. 364,365, & 369 158,218,973

19 Depredation (poles) related to Accts. 364,365, & 369 45,505,682

20 Accumulated deferred income taxes for 364,365, & 369 0

21 Maintenance carrying charge 6.81% Line17/(Line 18 - Une 19 - Line20)

22 Gross pole Investment (Acct. 364] 49,295,043

23 Net pole Investment 32,539,753 Line 7

24 Depreciation rate for gross pole Investment 3.60%

25 Depreciation carrying charge 5.45% (Line 22/Llne 23) x Line 24

26 Taxes (Accts. 408.1 + 409.1 + 410.1 + 411.4 - 411.1) 2,160,782

27 Total utility plant In service 425,883,764

28 Total company accumulated depreciation 134,648,942

29 Total company accumulated deferred Income taxes 0

30 Taxes carrying charge 0.74% Line26/(Line 27 - Une 28 - Line29)

31 Applicable rate of return (default) 11.25% Presumption

32 Return carrying charge 11.25%

33 Total carrying charges 27.74% Line 16 + Line 21 + Line 25 + Line 30 + Une 32

RATE

34 Attacher responsibility percentage 11.65% Lines

35 Net cost of a bare pole $262.73 Line 11
36 Total carrying charges 27.74% Line 33

37 Pole attachment rate for cable-only 8.49 Line 34 x Line 35 x Line 36



Line # Description

FCC CABLE-ONLY RATE

Blue Ridge EMC
FY 2015 Data

Amount Definition

PLiRi \r,

Attacher Responsibility Percentage

1 Space occupied 1.11 Per audit

2 Total usable space 9.57 Calculation-includes Safety Space

3 Attacher responsibility percentage 11.60% Line l/Une 2

Net Cost of a Bare Pole

4 Gross pole investment (Acct. 364) 50,390,546

5 Accumulated depreciation for poles 17,924,217

6 Accumulated deferred income taxes 0

7 Net pole investment 32,466,329 Line 4 - Line 5 - Une 6

8 Appurtenance factor 87.29%

9 Net pole investment allocable to attachments 28,339,266 Line 7 x Line 8

10 Total number of poles 108,086

11 Net cost of a bare pole $262.19 Une9/Llnel0

Carrying Charge

12 Total general and administrative 9,870,339

13 Total electric plant in service 440,866,858

14 Total electric plant accumulated depreciation 144,871,920

15 Total electric plant accumulated deferred income taxes 0

16 Administrative carrying charge 3.33% Line 12/(Line 13 - Line 14 - Line 15)

17 Maintenance expense for overhead lines 7,951,569

18 Pole investment in Accts. 364,365, & 369 164,546,374

19 Depreciation (poles) related to Accts. 364,365, & 369 48,323,315

20 Accumulated deferred income taxes for 364,365, & 369 0

21 Maintenance carrying charge 6.84% Line 17/(Line 18 - Line 19 - Une 20)

22 Gross pole Investment (Acct. 364) 50,390,546

23 Net pole investment 32,466,329 Line 7

24 Depreciation rate for gross pole Investment 3.60%

25 Depreciation carrying charge 5.59% (Line 22/Line 23) x Une 24

26 Taxes (Accts. 408.1 + 409.1 + 410.1 + 411.4 - 411.1) 1,477,001

27 Total utility plant in service 440,866,858

28 Total company accumulated depreciation 144,871,920

29 Total company accumulated deferred income taxes 0

30 Taxes carrying charge 0.50% Line 26/(Line 27 - Line 28 - Line 29)

31 Applicable rate of return (default) 11.25% Presumption

32 Return carrying charge 11.25%

33 Total carrying charges 27.51% Line 16 + Line 21 + Line 25 + Line 30 + Line 32

RATE

34 Attacher responsibility percentage 11.60% Line 3

35 Net cost of a bare pole $262.19 Line 11
36 Total carrying charges 27.51% Line 33

37 Pole attachment rate for cable-only 8.37 Line 34 x Line 35 x Line 36



line# iPescriptloiT

FCC CABLE-ONLY RATE

Blue Ridge EMC
FY 2016 Data

Amount |Defihitl^

PUBLIC

Attacher Responsibility Percentage

1 Space occupied 1.11 Per Audit

2 Total usable space 9.61 Calculated - Includes Safety Space
3 Attacher responsibility percentage 11.55% Line 1/Line 2

Net Cost of a Bare Pole

4 Gross pole investment (Acct. 364) 51,209,182

5 Accumulated depreciation for poles 19,197,595

6 Accumulated deferred income taxes 0

7 Net pole investment 32,011,587 Line 4 - Line 5 - Line 6

8 Appurtenance factor 87.41%

9 Net pole investment allocable to attachments 27,981,967 Line 7 x Line 8

10 Total number of poles 108,330

11 Net cost of a bare pole $258.30 Line9/Linel0

Carrying Charge

12 Total general and administrative 9,666,925
13 Total electric plant in service 454,916,323

14 Total electric plant accumulated depreciation 156,430,349

15 Total electric plant accumulated deferred income taxes 0

16 Administrative carrying charge 3.24% Line12/(Line 13 - Une 14 - Line15)

17 Maintenance expense for overhead lines 8,486,535

18 Pole investment in Accts. 364,365, & 369 168,093,587
19 Depreciation (poles) related to Accts. 364,365, & 369 51,825,495

20 Accumulated deferred income taxes for 364,365, & 369 0

21 Maintenance carrying charge 7.30% Line17/(Line 18 • Line19 • Line20)

22 Gross pole investment (Acct. 364) 51,209,182

23 Net pole investment 32,011,587 Line 7

24 Depreciation rate for gross pole Investment 3.60%

25 Depreciation carrying charge 5.76% (Line 22/Line 23) x Line 24

26 Taxes (Accts. 408.1 + 409.1 + 410.1 +411.4 - 411.1) 1,698,970
27 Total utility plant in service 454,916,323

28 Total company accumulated depreciation 156,430,349
29 Total company accumulated deferred income taxes 0

30 Taxes carrying charge 0.57% Line26/(Line 27 - Line28 - Line29)

31 Applicable rate of return (default) 11.00% Presumption
32 Return carrying charge 11.00%

33 Total carrying charges 27.87% Line 16 + Line 21 + Une 25 + Line 30 + Line 32

RATE

34 Attacher responsibility percentage 11.55% Line s

35 Net cost of a bare pole $258.30 Line 11
36 Total carrying charges 27.87% Line 33

37 Pole attachment rate for cable-only 8.31 Line 34 x Line 35 x Line 36
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McNAIR, McLEMORE, MIDDLEBROOKS & Co., LLP PUBLIC
CERTIFIED PUBLIC ACCOUNTANTS

A PARTNERSHIP INCLUDING A PROFESSIONAL CORPORATION

RALPH S. MdEMORE. SR.. C.PA (1963-1977) 389 MULflERRVSTREET
SlONeYB.M«NAIR.C.PA<1954-1992J POST CfFJCE BOX ONE

MACCN.GEORGIA31202

SIDNEY E. MJDOLEBROOKS. OP.A.. P.O. (912)7<6€277
RAYC. PEARSON. C.PA FAX (912)741-8353
J. RANDOLPHNICHOLS.C.PA
WILLIAM H. EPFS. JR.. C.P.A 1117 MORNINGSIDE DRIVE
RAYMOND A PIPPIN.JR. CP.A POST OFFICEBOX1287
JERRYA WOLFE. CPA PEWIY, GA31069

W. e. BARFIELD, JR. C.PA (912) 987-0947
HOWARD S. HOLLEMAN. C.PA FAX(912) 987-0526
F. GAY McMICKAEL. C.PA
RICHARD A WHITTEN. JR. C.PA

ELIZABETH WARE HAROIN. CP.A
CAB0UN6 E. GRIFFIN. C.P.A

RONNIE K. GILBERT, C.P.A

July 23, 1998

Ms. Roberta D. Purcell

Assistant Administrator

Program Accounting and Regulatory Analysis
USDA-RUS, Room 4063
14*'' & Independence Ave., SW
Washington, D.C. 20250

Dear Ms. Purcell:

As we previously discussed, the Georgia cooperatives are negotiating a joint use agreement with
Bellsouth,

BellSouth has stated "Bookedcost is the only acceptable cost for calculation of joint use rental" (Exhibit
A). The cooperatives disagree with this position based on the following:

« Cooperatives have used average historical cost for retirements. This is the method of retirement
provided for in RUS Bulletin 1767B-2. 8.4.4 (Exhibit B). This method has been consistently
applied by all the cooperatives and has resulted in plant being retired at a value higher than the
original cost. The effect is to understate gross plant, accumulated depreciation expense and
depreciation rates.

• The Investor-Owned Utilities (lOUs) in Georgia utilize vintage retirement rather than average
historical cost.

• Based on data obtained from FBRC Form 1, pole costs for lOTJs in Georgia range from
approximately $485 (Exhibit C) to $525 (Exhibit D) per pole. Pole cost utilizing book values for
Georgia cooperatives is approximately $210per pole (Exhibit E). The cooperatives and lOUs to
a great degree utilizecommon suppliers and <:x)ntractors to obtain, install and remove poles. The
conclusion is themethodology for retiring plantis theprimary cause of the significantly lowerbook
costs for the cooperatives.



Ms. Roberta D. Purcell PUBLIC
.July 23, 1998
Page 2

• The cooperative's do not have vintage retirement unit costs, so in order to establish the cost of
poles currently in place, we utilized the following alternative costing methodology. Costing
methodology was to:

- Select 3 cooperatives (urban, suburban, rural) representing approximately 20% of the joint
use poles.
Determine 1997 pole cost.

- Obtainadditions and retirement data for over 30 years for selected cooperatives.
Have an independent statistician apply the additions and retirements to the Iowa survivor
curve in a program maintained by the Interstate Commerce Commission (Exhibit F).
Utilize the Iowa survivorcurve data to determine the number of surviving poles by year
installed.

Utilize the Handy Whitman Index for wooden utility poles (see attachment) in the South
Atlantic Region to determine post cost for years prior to 1997 (Exhibit G).

• The result indicated the averagepole cost for the cooperatives in the sample, exclusive of anchor
and guys, was $233 for poles 35' and under and $412 for 40' poles (Exhibit H).

Based on the information provided, would you let me Icnow if RUS recognizes the cost discrepancies
which result from utilizing historical average costing for retirement purposes and recognizes that vintage
retirementprovides better cost dataand your opinionas to whetherour alternativeapproach based on data
available provides better costing data than the utilization of average historical cost for retirements. In
addition, would you recommend cooperativesconvert from the current method to vintage retirement and
if so, what data is necessary from RUS's perspective in order to convert. Please give me a call if you
have any questions or need any additional information.

Respectfully,

J. Randolph Nichols

JRN/lja

Enclosures

cc: Tim Glower (Enclosures)
Will Amett (Enclosures)
Mike Whiteside

Hugh Richardson
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Mr. J. Randolph Nichols
McNair, McLemore, Middlebrooks & Co., LLP
P.O. Box 1

Macon, Georgia 31202

Dear Mr. Nichols:

We have reviewed the information Included in your letterdated July23,1ggg, and offer
the following comments.

The Uniform System ofAccounts as set forth in 7 CFR Part 1767,Accounting
Requirements for RUS Electric Borrowers, establishes the requirement that all Rural
Utilities Service (RUS) electric borrowers establish continuing property records (CPRs).
The Uniform System of Accounts does not, however, spechy a m^hod for establishing
and maintaining those records. In the 1930s, 1940s, and 1960s,when manyofthe
RUS electric cooperatives were founded, plant costs were relatively stable from year to
year and inflationary trends were nonexistent. Because the RUS systems were small
with few employees, RUS developed an average-cost CPR systemthat required a
minimal amount of recordkeeping. Eachtime a unit was added to plant, its cost was
factored into the average cost ofall units within thatCPR category. When a unit was
retired, it was retired at the then-current, average cost of the units wthin the CPR.

As indicated in your letter. RUS Bulletin 1767 B-2, Work Order Procedure (Electric), still
provides forthe use ofthe average cost method. During times of rising costs, however,
the average cost method materially understates plantvalues. Typically, it Is the older,
lower cost units that are first retired on a system. When these units are retired at an
inflated average cost, one that is more reflective ofcurrent-day prices, the system value
Is inappropriately reduced. For example, a pole originally recorded on a cooperative's
books and records at $100 may be retired at anaverage costof$300. In so doing,
plant is understated by $200 as &result of that one retirement

It isfor this reason that RUS isactively encouraging its borrowers toadopt vintage year
property records. Under a vintage-yearproperty record system, all plant items within a
CPR that are placed in service in a single yearareconsidered to be a distinct group for
depredation purposes (e.g. all poles placed inservice In 1995 would represent one
vintage while polesplaced in service in 1996 would represent another). When a unit is
retired, it is retired at the vintage's average costthereby more accurately reflecting Its
actual cost.

DC egflo

08/10/98 MON 09;06 [TX/RX NO 7367]
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Mr. J. Randolph Nichols ;

Studies have shown that any RUS cooperative utilizing an average-cost CPR system
will have an undervalued system. Systems In areas that have experienced significant
growth during the last 20 years will be materially undervalued. When RUS borrowers
have performed system-wide Inventories toestablish vintage year property records,
recorded plant values have ranged from between 50 and 65 percent of their actual'
original cost.

As Indicated in your letter, vintage-year property values can beestablished utilizing the
Iowa survivor cunres. With the information available from a borrower's records, the
number of units and dollars installed each year as well as the number and dollar
balances at year's end can be determined. We can also determine the total number of
units retired; however, we will not know in which year the unit retired was first placed
Into service (vintage year). From this information, simulated vintage-year plant records
can be developed through a type ofregression analysis. By taking the known additions
and ending balance for each year, wecan"simulate" thevintage retirements thatwould
occur under the retirementpattern of each of the Iowa curves. Hach simulated curve is
then matched against actual data to determine the best curve fit.

Based upon the information provided with your letter, it appears that the Georgia
cooperatives haveperformed a similar procedure in determining their pole values. The
data presented is consistent with the data and conclusions that have been drawn from
depreciation studies performed by RUS cooperatives throughout the country. If you
have any questionsor If we can be ofanyfurther assistance, please contact us.

Sincerely,

ROBERTA D. PURCELL
Assistant Administrator
Program Accounting and

Regulatory Analysis

08/10/98 MON 09:06 ITX/RI NO 7367]
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UNITED STATES DEPARTMENT OF AGRICULTURE
Rural Utilities Service

RUS BULLETIN 1728F-804

SUBJECT: Specifications and Drawings for 12.47/7.2 kV Line Construction

Incorporated by reference in 7 CFR Part 1728

TO: All RUS Electric Borrowers
RUS Electric Staff

EFFECTIVE DATE: October 2005

OFFICE OFPRIIV^RY INTEREST: Distribution Branch, Electric StaffDivision

FILING INSTRUCTIONS: This bulletin is a revision ofprevious RUS Bulletin 50-3
(D-804), (dated May 9, 1983) "Specifications and Drawings for 12.5/7.2 kV Line Construction"
and has been renumbered, renamed and updated as RUS Bulletin 1728F-804, "Specifications and
Drawings for 12.47/7.2 kV Line Construction." Replace previous Bulletin 50-3 with this
bulletin. This bulletin should be filed with 7 CFR 1728.

PURPOSE: The specifications and drawings of this bulletin have been published to set forth
RUS requirements, specifications and standards for the construction of 12.47/7.2 kV overhead
electric distribution lines and associated equipment and construction assembly units that RUS
electric borrowers install.

GENERAL; This new bulletin 1728F-804 was derived fi:om previous RUS Bulletin 50-3
identified above. Listed below are some of the significant changes and additions that were made
during the update of this bulletin:

(a) RUS has discontinued 82 assemblies and 24 guide drawings previously in
Bulletin 50-3. Borrowers shall no longer use these discontinued assemblies and
guide drawings for new construction.

(b) A total of 167 assemblies and 8 guide drawings were re-used, redrawn, and
renumbered using the new RUS standard numbering format. (New Exhibit 5 at the
end of the bulletin briefly explains the new numbering format.) The new drawings
of these re-used assemblies and guide drawings show in parentheses the old
assembly and guide drawing numbers fi*om Bulletin 50-3. Borrowers must use the
new assembly and guide drawing numbers, however, borrowers may elect to
continue usins the old numbers ofthese assembly and suide drawinsst but only
for the 167 assemblies and 8 suide drawinss and their old numbers ifthev make
the followins chanses:



(1) Make washer additions or changes on 37 of the re-used assemblies, and,

(2) Make other slight material changes to 35 of the old assemblies.

(c) Exhibit 3 at the end of this bulletin tabulates: (1) all of the discontinued assemblies
and guide drawings of old Bulletin 50-3, (2) all of the re-used assemblies and
guide drawings with both their old and new numbers, and (3) the required washer
and material changes (if any) in the transition from the re-used old assembly to the
new assembly.

(d) This new bulletin contains a total of 214 new assemblies (95 ofwhich are narrow
profile assemblies) and 32 new guide drawings.

(e) The bulletin has been reformatted into 19 separate sections or categories. Each of
the sections contains an index of drawings and the construction drawings of
assemblies designed to perform a similar function. Ten of the sections contain
new and revised construction specifications and informational details pertaining to
the assemblies within the section.

(f) "Design parameters", which define and usually limit maximum line angles or
mechanical loading (tension), have been added to most of the drawings.

(g) New tables have been added to define maximum line angles on pole top assemblies
and permitted unbalanced conductor tensions on crossarm assemblies. Page 1 of
Exhibit 1 documents the formula and data used to determine tlie maximum line
angles in the tables in Exhibit 1. Exhibit 2 documents the formula and data used to
determine permitted unbalanced conductor tensions on crossarms.

(h) Each drawing has been given a new, shorter, and more uniform title or name.

(i) Three sets of coordinated "narrow profile," one, two and three-phase assemblies
for all line angles have been incorporated into this bulletin.

(j) New specifications explaining the conditions that borrowers may modify the
assemblies and drawings of this bulletin are provided in the "General Construction
Specifications."

(k) New specifications and conditions for the use of stirrups were added in Section L.

(1) New specifications and conditions for grounding or insulating guy wires were
added in Section G.

April 1,2005

Curtis M. Anderson Date

Acting Administrator
Rural Utilities Service
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Bulletin 1728F-804

Section 1-a

GENERAL CONSTRUCTION SPECIFICATIONS

All construction shall be performed in a safe, thorough, and skillful manner in accordance with
the staking sheets, plans and specifications, and the construction drawings.

The provisions of 7 CFR 1724.50, "Compliance with National Electrical Safety Code (NESC)"
apply to all borrower electric system facilities regardless of the source of financing. A borrower
must ensure that its electric system including all distribution, transmission, and generating
facilities, is designed, constructed, operated, and maintained in accordance with all of the
applicable provisions of:

(1) the most current provisions of the NESC, and

(2) all applicable and current electrical and safety requirements of any State or local
governmental entity.

Any electrical standard requirements established by RUS are in addition to, and not a
substitution for nor modification of (1) and (2) listed immediately above.

The permitted loading, strength, and spacing (separation) of structures, assemblies and
conductors shown on the assembly drawings in this bulletin are based on and are in compliance
with the 2002 Edition of the NESC.

Copies of the NESC may be obtained from the Institute ofElectrical and Electronics Engineers,
Inc., (IEEE) at the following address:

IEEE Customer Service

445 Hoes Lane, PO Box 1331
Piscataway, NJ 08855-1331
Telephone: 1-800-678-4333

Overhead distribution circuits shall be constructed with not less than the Grade C strength
requirements as described in section 26, Strength Requirements, of the NESC when subjected to
the loads specified in NESC Section 25, Loadings for Grades B and C. Distribution lines that
underbuild transmission circuits or that cross over limited access highways and railroad tracks
shall be constructed with not less than the Grade B strength requirements as described in NESC
Section 26.

The drawings of equipment and materials shown in the construction assemblies depict the
general categories of items found in RUS Informational Publication 202-1, "List ofMaterials
Acceptable for Use on Systems ofRUS Electrification Borrowers" ("List ofMaterials"). Any
drawing of any piece of equipment or material that resembles a specific product of a
manufacturer is unintentional.



Bulletin 1728F-804

Section 1-a

GEINIERAL CONSTRUCTION SPECIFICATIONS {Cont)

Materials to be used for construction are designated by one or two lower-case alphabetic
characters shown on the drawings and in the "ITEM" column in the drawing material blocks.
For example, "b" designates a steel, pole top pin. A borrower shall use, at its discretion, any of
the applicable pole top pins from category "b" of the "List of Materials

The drawings in this bulletin show the use of two, 4 1/4 inch, American National Standards
Institute (ANSI) Class 52-9A suspension insulators for 12.47/7.2 kV primary deadends.
However, borrowers may alternatively use two, 6-inch, ANSI Class 52-1 suspension insulators,
or one polymer distribution insulator, all ofwhich are contained in category "k" in the "List of
Materials." Inthe case ofpolymer insulators, the quantity ("QTY") ofihQ insulators to beused
must be modified accordingly in the material blocks of the drawings.

Normally crossarm pins and post-type insulators come equipped with washers and locknuts.
Thus, the washers and locknuts for crossarm pins are not tallied in the "QTY" (quantity)
columns in the material boxes on the construction drawings. However, the crossarm pin washers
and locknuts are shown on the construction drawings in parenthesis to depict proper
construction. Ifcrossarm pins or post type insulators are purchased without washers, locknuts or
studs, the quantity totals in the material boxes on the construction drawings will need to be
adjusted accordingly.

Locknuts shall be installed on all threaded material and hardware in addition to nuts and

washers. The threads on installed bolts shall protrude past the lock washers a minimum of one
inch but not more than two inches.

Sometimes it may be prudent or necessary to modify RUS standard distribution assemblies to
solve encountered construction problems. For example, a standard C6.I assembly may need to
be modified with heavy-duty crossarm braces (assembly W3.2) to support large conductors.
RUS has not produced the scores ofnew assemblies like the example because the resulting
bulletin would be quite unwieldy. Therefore, borrowers themselves may develop and use
assemblies similar to the example without additional RUS approval. Borrowers' assemblies not
specifically approved by RUS shall not have component spacing less than, or permitted
longitudinal loads (strengths) greater than those on correlated RUS standard assemblies.
Borrowers need to properly account for the new assembly material and assign assembly numbers
recognizably different than RUS standard assembly numbers.

RUS approval and assembly number changes are not required to add the following types of
information to RUS assembly drawings: material inventory numbers, bolt lengths, jumper wire
sizes, types of connectors, armor rods, etc.



Bulletin 1728F-804

Section 1-b

CONDUCTOR INSTALLATION SPECIFICATIONS

Conductors shall be handled with care and shall not be trampled on or run over by vehicles.
Each reel shall be examinedand the wire shall be inspected for cuts, kinks, or other damage.
Damagedportions shall be cut out and the conductor spliced. The conductors shall be pulled
over suitablerollers or stringingblocks properly mountedon the pole or crossarmto prevent
binding or damage while stringing.

Conductors shall be sagged evenly and in accordance with the conductor manufacturer's
recommendations. The air temperature at the timeand place of sagging shall be determined by
the use of a certified thermometer. The sag of all conductorsafter stringing shall be in
accordance with the engineer's instructions.

For new construction, splices shall be no closer than 1,000 feet from one another and there shall
be no more than 3 splices per mile in any primary phase or neutral conductor. Furthermore,
splices shall not be located within 10 feet of any supporting structure. For all construction,
splices shallnot be located in GradeB crossing spansandpreferably not in adjacent spans.
Splices shall be installed in accordancewith the manufacturer's specifications and
recommendations.

All conductors shall be cleanedthoroughly by wirebrushing beforesplicing or installing
connectors or clamps. A suitable oxidation inhibitorshall be applied beforesplicing or applying
connectors over aluminum conductor.



Bulletin 1728F-804

Section 1-c

CONSTRUCTION SPECIFICATIONS FOR POLE TOP ASSEMBLIES

The neutral conductor shall be installed on the same side (preferably the roadside) of all tangent
and small angle poles throughout each line section. See "Construction Specifications for Poles
and Crossarms" in Section W of this bulletin for additional pole and crossarm construction
specifications.

Neutral attachments may be lowered on standard pole top assemblies a distance not exceeding
2 feet for the purpose of economically meeting conductor clearance requirements of the NESC.

Neutral attachments may be lowered on standard pole top assemblies a distance not exceeding an
additional 6 feet for the purpose ofperforming construction and future line maintenance on these
assemblies from bucket trucks designed for such work.

The conductor shall be tied to the top groove ofpin-type or post-type insulators on tangent poles.
On angle structures the conductor shall be tied on the side of the insulator opposite the direction
of the strain. Pin-type and post-type insulators shall be tight on the pins and brackets,
respectively, and the top groove shall be in line with the conductor after tying. Borrowers shall
not allow any upstrain on pin-type or post-type insulators.

A 3 inch by 3 inch (minimum), square, curved washer (item "d") shall be used abutting the pole
when installing primary deadend, neutral deadend and guy assemblies directly to the pole. These
washers mitigate the crushing ofwood fibers and facilitate the permitted longitudinal loads
shown on the construction drawings.

KIVa inch (minimum) square washer shall be placed under the shoulder of 7.2 kV crossarm
insulator pins whose surface area abutting the crossarm is less than 4 square inches. These
washers mitigate the crushing ofwood fibers and facilitate the permitted transverse loading
shown in the maximum line angle tables in Exhibit 1.

The maximum line angles on tangent construction assemblies shall be limited to 5 degrees for
small conductors and 2 degrees for conductors larger than # 1/0 because of likely slippage of the
neutral conductor off of a spool-type insulator. Furthermore, based on additional calculations by
the design engineer, these maximum line angles may need to be reduced for NESC Grade B
construction.

Deadend and suspension angle pole top assemblies attached directly to poles shall be designed to
hold the sum of all expected loads multiplied by the appropriate overload factors ofNESC Table
253-1.

RUS has applied the applicable strength factors for Grade C construction from
NESC Table 261-lA in the calculations for permitted longitudinal loading shown in the design
parameters on the drawings. The permitted longitudinal loading on primary deadend assemblies
attached directly to poles is based on 50 percent of the rated ultimate strength of the suspension
insulators shown on the assembly drawings.



Bulletin 1728F-804

Section 1-c

CONSTRUCTION SPECIFICATIONS FOR POLE TOP ASSEMBLIES (cont)

The maximum line angles for pole top primary assemblies in the tables in Exhibit 1 are based on
the RUS designated maximum load on crossarm insulator pins, post type insulators, or pole top
pins and the assumed conductor tensions tabulated on page 1 ofExhibit 1. The applicable
overload factors from NESC Table 253-1, for Grade 0 construction, have already been applied
in the calculations for the maximum line angles. For large conductor sizes, the design engineer
may need to calculate new (smaller) maximum line angles for NESC Grade B construction.

The permitted unbalanced conductor tensions on primary deadend assemblies attached to
crossarms are based on the results of the equations and methodology explained in Exhibit 2 of
this bulletin. RUS has applied the overload factors ofNESC Table 253-1 and used the assumed
conductor tensions tabulated on page 1 of Exhibit 1 to calculate the permitted unbalanced
conductor tensions shown in Tables A and B ofExhibit 2 of this bulletin. The permitted
unbalanced conductor tensions on crossarm assemblies shall be reduced by 40 percent for NESC
Grade B construction.

RUS categorizes conductor sizes as follows:

• Small conductors are conductors with a rated breaking strength of less than 4,500 pounds
(20,000 newtons), e.g., 1/0 Aluminum Conductor - Steel Reinforced (ACSR) and smaller.

• Large conductors are conductors with a rated breaking strength of4,500 pounds
(20,000 newtons) or greater but less than 10,000 pounds (45,000 newtons), e.g., 2/0 ACSR
through 4/0 ACSR or 336.4 kcmil (18/1) ACSR.

• Extra large conductors are conductors with a rated breaking of 10,000 pounds
(45,000 newtons) or greater, e.g., 266.8 kcmil (26/7) ACSR and larger.

Primary pole top assemblies identified as "large conductors" in the drawing titles shall be used to
support large and extra large conductors. Large conductor assemblies may also be used for small
conductors. Furthermore, large and extra large conductors may be installed on assemblies not
designated as large conductors provided that the expected transverse or longitudinal loads
(multiplied by the appropriate NESC overload factors) do not exceed the permitted loads or
tensions shown on the design parameters of the drawings. For any conductor size, the
horizontal, vertical or transverse loads shall not exceed the permitted strength of crossarms,
crossarm pins, insulators, or insulator bracket assemblies. Usually, extra large conductors
require that pin type and post type insulators have a "C" neck for conductor sizes up through
477.0 (18/1) ACSR and "J" necks for conductor sizes up to 795 kcmil, depending on the armor
rods selected.



BuUetin 1728F-804

Section 1-d

NARROW PROFILE ASSEMBLIES GROUPED BY BRACKET CONFIGURATION

"STANDARD" ASSEMBLIES (1-foot, 9-inch spacing )
(APPLICATIONS: Convert existing standard 1-phase; Standard pole framing)

MAX. LINE ANGLES I-PHASE 2-PHASE 3-PHASE

Tangent A1.1. A1.2 B1.1N, B1.2N 01.IN, 01.2N A
A1.1P, A1.2P B1.1NP, B1.2NP 01.1NP, 01.2NP A

• (NESC Grade B) A2.1. A2.2 B2.1N, B2.2N 02.1 N, 02.2N

" (NESC Grade B) A2.1P. A2.2P B2.1NP, B2.2NP 02.1NP, 02.2NP

Table 1 A1.3 B1.3N 01.3N

Table II A1.3P B1.3NP 01.3NP

Table III A2.3 B2.3N 02.3N

Table III 02.3NG

Table IV A2.3P B2.3NP 02.3NP

"STAGGERED ' ASSEMBLIES (2-foot spacing)
(APPLICATIONS: New construction; Transmission underbuild)

MAX. LINE ANGLES 1-PHASE 2-PHASE 3-PHASE
A

Tangent A1.4N, A1.5N B1.4N, B1.5N 01.4N, 01.5N
" A1.4NP, A1.5NP B1.4NP. B1.5NP 01.4NP, 01.5NP A
" (NESCGrades) A2.4N, A2.5N B2.4N, B2.5N 02.4N, 02.5N A
° (NESC Grade B) A2.4NP, A2.5NP B2.4NP, B2.5NP 02.4NP, 02.5NP

Table II A1.6N B1.6N 01.6N •

Table II A1.6NP B1.6NP 01.6NP

Table IV A2.6N B2.6N 02.6N

Table IV A2.6NP B2.6NP 02.6NP —1

"VERTICAL" ASSEMBLIES (4-foot spacing)

(APPLICATIONS; Large line angles; Tree and building clearances)

MAX. LINE ANGLES

Tangent

1-PHASE 2-PHASE

B1.7N, B1.8N

3-PHASE

01.7N, 01.8N
1^\_h

(NESC Grade B) (Sarti® as
B1.7NP, B1.8NP

B2.7N, B2.8N

01.7NP, 01.8NP

02.7N, 02.8N

" (NESC Grade B)

Table 11

B2.7NP, B2.8NP

Bl.gN

02.7NP, 02.8NP

01 .gN
A

Table 11 Bl.gNP oi.gNP

Table IV B2.gN 02.SN •

Table IV B2.gNP 02.9NP U

MISC. ASSEMBLIES

A1.04N, A1.04NP
A2.04N, A2.04NP

A5.3NG

A5.4NG

D1.4N. D1.4NP

01.45, D1.5NP

D2.gN, D2.gNP

P1.1NG

S1.1N

Single support brackets and insulators (Single-phase, Table II)
Double support brackete and insulators (Single-phase, Table IV)
Single-phase tap guide (Narrow profile)
Single-phase tap guide with cutout and arrester (Narrow profile)
Single support - Double-circuit ("Staggered assembly", Tangent)
Single support - Double-circuit ("Staggered assembly", Tangent)
Double support - Double-circuit ("Vertical assembly". Table IV)
Surge arrester on narrow profile bracket (Single-phase, Guide)
Cutout on narrow profile bracket (Single-phase)

Note: Number suffixes "N", "P", and "G" denote Narrowprofile assembly, Post type insulator assembly,
and Guide drawing (no materials), respectively.



SINGLE-PHASE PRIMARY POLE TOP ASSEMBLY UNITS

DRAWING NUMBERS DRAWING TITLE rPESCRIPTIGN^

INDEX A

1728F-804

(New)
Al.Ol

Al.OlP

Al.Oll

Al.OllP

Al.OllL

Bulletin 50-3

(Old)
(M5-2)
(M5-18)
(M5-5)
(M5-7)

SINGLE SUPPORT - PRIMARY

A1.04N

A1.04NP

SINGLE SUPPORT - NARROW PROFILE

Al.l

A1.2

(Al)
(AlA)

SINGLE SUPPORT (TANGENT)

Al.lP

AL2P

(AlP)
(AlAP)

SINGLE SUPPORT (TANGENT) (POST INSULATORS)

AI.3 SINGLE SUPPORT

A1.3P SINGLE SUPPORT (POST INSULATORS)

A1.4N

A1.5N

SINGLE SUPPORT-NARROW PROFILE (TANGENT)

A1.4NP

A1.5NP

SINGLE SUPPORT - NARROW PROFILE (TANGENT)
(POST INSULATORS)

A1.6N SINGLE SUPPORT - NARROW PROFILE

A1.6NP SINGLE SUPPORT-NARROW PROFILE (POST INSULATORS)

Al.ll (A9-I) SINGLE SUPPORT ON CROSSARM

Al.llP (A9-1P) SINGLE SUPPORT ON CROSSARM (POST INSULATORS)

A1.12G SINGLE PHASE JUNCTION GUIDE

A2.01

A2.01P

A2.021

A2.021P

DOUBLE SUPPORT - PRIMARY

A2.04N

A2.04NP

DOUBLE SUPPORT - NARROW PROFILE

A2.1

A2.2

(Al-1)
(Al-IA)

DOUBLE SUPPORT (TANGENT)



SINGLE-PHASE PRIMARY POLE TOP ASSEMBLY UNITS

DRAWING NUMBERS DRAWING TITLE (DESCRIPTIONI

1728F-804 BuUetin50-3

(New) (Old)

A2.1P (AMP) DOUBLE SUPPORT (TANGENT) (POST INSULATORS)
A2.2P (Al-lAP)

A2.3 (A2) DOUBLE SUPPORT

•A2.3P (A2P) DOUBLESUPPORT (POSTINSULATORS)

A2.4N DOUBLE SUPPORT-NARROW PROFILE (TANGENT)
A2.5N

A2.4NP DOUBLE SUPPORT-NARROW PROFILE (TANGENT)
A2.5NP (POST INSULATORS)

A2.6N DOUBLE SUPPORT - NARROW PROFILE

A2.6NP DOUBLE SUPPORT-NARROW PROFILE

(POST INSULATORS)

A2.21 (A9) DOUBLE SUPPORT ON CROSSARMS

A2.2IP (A9P) DOUBLE SUPPORT ON CROSSARMS (POST INSULATORS)

A3.1 (A3) SUSPENSION ANGLE
A3.2

A3.3

A3.4 SUSPENSION ANGLE

A3.5

A3.6

A3.7

A3.8

A3.9

A4.1 (A4) DEADEND ANGLE (90°-150°)

A4.2 DEADEND ANGLE (15°- 90°)

A5.01 (M5-24) SINGLE DEADENDS
A5.02 (M5-8)
A5.03

A5.1 (A5) SINGLE DEADENDS
A5.2 (A5-2)
A5.3

INDEX A

(Page 2)



SINGLE-PHASE PRIMARY POLE TOP ASSEMBLY UNITS

DRAWING NUMBERS DRAWING TITLE (DESCRIPTIONS

1728F-804 Bulletin50-3

(New) (Old)

A5.4 SINGLE DEADENDS

A5.5

A5.6

A5.7

A5.8

A5.9

A5.2G SINGLE PHASE TAP GUIDE

A5.3NG SINGLE PHASE TAP GUIDE - NARROW PROFILE

A5.4NG SINGLE PHASE TAP GUIDE - NARROW PROFILE

(WITH CUTOUT AND ARRESTER)

A5.21 (A7) SINGLE DEADEND ON CROSSARMS
A5.31 (A7-1)

A6.1 (A6) DOUBLE DEADEND (STRAIGHT)

A6.2 DOUBLE DEADEND (FEED THROUGH)

A6.21 (A8) DOUBLE DEADEND ON CROSSARMS

A6.22G DOUBLE DEADEND GUIDE (FEED THROUGH ON
CROSSARMS)

INDEX A

(Page 3)
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SECTION A-A
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ASSEMBLY: A1. 01 01P Oil 011P 011L

ITEM MATERIAL QTY QTY QTY QTY QTY
a Insulator, pin type (12.47/7.2 kV) 1 1

b Pin, pole top, 20" 1

c Bolt, machine, 5/8' x req'd length 2 2

d Washer, square, 2 1/4" 2 2 1

f Pin, crossarm steel, 5/8° x 10 3/4" 1

f Pin, crossarm steel, clomp type 1

ea Insulator, post type (12.47/7.2 kV) 1 1

eb Bracket, pole top 1

ek Locknuts 2 2

ASSEMBLY NUMBERS

DESIGN PARAMETERS:

A1.01:

A1 .GIF:
A1.011:
A1.011P:

A1.011L:

See TABLE I
See TABLE II
See TABLE I
See TABLE I
See TABLE HI

NEW

A1.01

A1.01P

A1.011

A1.011P

A1.011L

(OLD)
(M5-2)
(M5-18)
(M5-5)
(M5-7)

SINGLE SUPPORT-PRIMARY

APRIL 2005

RUS

1 - PHASE PRIMARY

12.47/7.2 kV

AI.OI.AI.OIP
A1.011,A1.011P

A1.011L
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A1.04N

c—d—ek

A1.04NP

(If req'd)

ASSEMBLY: A1. 04N 04NP

ITEM MATERIAL QTY QTY

a Insulator, pin type (12.47/7.2 kV) 1
c Bolt, machine, 5/8" x req'd length 2 2

d Washer, square 2 1/4" 2 2

(f) (Pin, crosscrm, 5/8" x 6 1/2") (1)
ea Insulator, post type (12.47/7.2kV) 1

ek Locknuts 2 2

eq Bracket, insulator/equipment 1 1

f—(d—ek)

^ ea

(d—ek)

Design Parameters:

MAXIMUM LINE ANGLES:
See Table II

SINGLE SUPPORT-NARROW PROFILE

APRIL 2005

RUS

1 - PHASE PRIMARY

12.47/7.2 kV
A1.04N

A1.04NP



03

CD

I
"(N

n

•g

d—ek

PLAN

c—d—ek

Position of Guy
(When Req'd) Neutral

d—ek

bJ

'cm

d—ek

4

on
L===4

J

cm

/

ec

Specify A1.2 for
offset neutral assembly

ASSEMBLY: A1.1 A1.2

ITEM MATERIAL QTY QTY
a Insulator, pin type (12.47/7.2 kV) 1 1

b Pin, pole top, 20" 1

c Bolt, machine, 5/8" x req'd length 2 2

d Washer, square 2 1 3 3

J Screw, lag, 1/2° x 4" 2

bs Bolt, single, upset 1

cm Insulator, spool, 3" 1 1

ec Bracket, offset neutral 1

ek Locknuts 3 3

bxJ

DESIGN PARAMETERS:

MAXIMUM LINE ANGLES:
5" — Small Conductors
2"— Larger than #1/0

SINGLE SUPPORT

(TANGENT)

APRIL 2005

RUS
1 - PHASE PRIMARY

\2Alp.2 kV
A1.1 (A1)

A1.2 (A1A)



d—ek

txJ

Position of Guy
(When Req'd)

bs

cm

d—ek cm

Specify A1,2P for
offset neutral assembly

ASSEMBLY: A1 .IP .2P

ITEM MATERIAL QTY QTY
c Bolt, machine, 5/8" x req'd length 2 2

d Washer, square 2 1/4" 3 3

J Screw, lag, 1/2" x 4" 2

bs Bolt, single, upset 1

cm Insulator, spool, 3* 1 1

ea Insulator, post type (12.47/7.2 kV) 1 1

eb Bracket, pole top 1 1

ec Bracket, offset neutral 1

ek Locknuts 3 3

c—d—ek

Neutral

r

bxj

DESIGN PARAMETERS:

MAXIMUM LINE ANGLES:
5" — Small Conductors
2" — Larger than /O

SINGLE SUPPORT (TANGENT)
(POST INSUUTORS)

APRIL 2005

RUS
1 - PHASE PRIMARY

12.47/7.2 kV

A1.1P (AIR)
A1.2P (A1AP)



00

•g

"ro c—d—ek

CD

I
"CM

c—d-ek-

4===m

bJ

Position of Guy

•da

ITEM QTY MATERIAL

a 1 Insulator, pin type (12.47/7.2 kV)
b 1 Pin, pole top, 20°
c 3 Bolt, machine, 5/8° x req'd lenqth
d 3 Washer, square, 2 1/4°

do 1 Bracket, insulated

ek 3 Locknuts

DESIGN PARAMETERS:

See TABLE I

APRIL 2005

RUS

SINGLE SUPPORT

1 - PHASE PRIMARY

12.47/7.2 kV

Neutra

A1.3



Position of Guy

c—d—ek

txj

ITEM QTY MATERIAL

c 3 Bolt, machine, 5/8° x req'd length
d 3 Washer, square, 2 1/4"

da 1 Bracket, insulated
ea 1 Insulator, post type (12.47/7.2 kV)
eb 1 Bracket, pole top
ek 3 Locknuts

DESIGN PARAMETERS:

See TABLE E

APRIL 2005

RUS

ea'

eb'

Neutral

txJ

SINGLE SUPPORT
(POST INSULATORS)

1 - PHASE PRIMARY

12.47/7.2 kV

c—d—ek

A1.3P



c—d—ek

d—ek

f—(d—ek)

Position of Guy
(when req'd)

. cm

bU

d—ek pO

Specify A1.5N for
offset neutral assembly

cm

Assembly: A1. 4N 5N

ITEM MATERIAL QTY QTY

a Insulator, oin tvoe ('12.47/7.2 kV^ 1 1

c Bolt, machine. 5/8" x rea'd lenoth 2 2

d Washer, square 2 1/4" 3 3

(0 (Pin, crossarm, 5/8" x 6 1/2") (1) (1)
] Screw, laq, 1/2" x 4" 2

bs Bolt, single, upset 1

cm Insulator, spool, 3" 1 1

ec Bracket, offset neutral 1

ek Locknuts 3 3

eq Bracket, insulator/equipment 1 1

(if req'd)

txj

, , NEUTRALI I

Design Parameters:
Maximum Line Angles

5* — Small Conductors

2' — Larger than #1/0

SINGLE SUPPORT-NARROW PROFILE

(TANGENT)

APRIL 2005

RUS

1 - PHASE PRIMARY

12.47/7.2 kV
A1.4N

A1,5N



o

J
V

c—d—ek

d—ek

==jC33-
\ bs

"eq

Position of Guy
(when req'd)

/
cm

bU

d—ek

Specify VA1.5NP for
offset neutral assembly

Assembly: VA1. 4NP 5NP

ITEM MATERIAL QTY QTY

c Bolt, machine, 5/8" x req'd length 2 2

d Washer, square 2 1/4" 3 3

i Screw, laq, 1/2" x 4" 2

bs Bolt, single, upset 1

cm Insulator, spool. 3" 1 1

ea Insulator, post type (12.47/7.2 kV) 1 1

ec Bracket, offset neutral 1

ek Locknuts 3 3

eq Bracket, insulator/equipment 1 1

NEUTRAL
15"

cm

U

Design Parameters:
Maximum Line Angles

5' — Small conductors

2* — Larger than ^1/0

SINGLE SUPPORT-NARROW PROFILE

(TANGENT) (POST INSULATORS)

APRIL 2005

RUS

1 - PHASE PRIMARY

12.47/7.2 kV
A1.4NP

A1.5NP



c—d—ek f-(d-ek)

Position of Guy

c—d—ek

Assembly: A1. 6N

•ITEM MATERIAL QTY
a Insulator, pin type (12.47/7.2 kV) 1

c Bolt, machine, 5/8" x req'd length 3

d Washer, square 2 1/4" 3

(f) (Pin, crossorm, 5/8" x 6 1/2") (1)
da Bracket, insulated 1

ek Locknuts 3
eq Bracket, insulator/equipment 1

(If req'd)

I a |_n^IRAl

icxJ

Design Parameters:
Maximum Line Angles

See TABLE H
SINGLE SUPPORT-NARROW PROFILE

APRIL 2005

RUS

1 - PHASE PRIMARY

12.47/7.2 kV A1.6N



o

J

c—d—ek

c—d—ek da

bU

-eq

Position of Guy

Assembly: A1. 6NP

ITEM MATERIAL QTY

c Bolt, machine, 5/8" x req'd length 3

d Washer, square 2 1 /4" 3

da Bracket, insulated 1

ea Insulator, post type (12.47/7.2 kV) 1

ek Locknuts 3

eq Bracket, insulator/equipment' 1

NEUTRAL

U

Design Parameters:

MAXIMUM LINE ANGLES:

See TABLE E

SINGLE SUPPORT-NARROW PROFILE

(POST INSULATORS)

APRIL 2005

RUS

1 - PHASE PRIMARY

12.47/7.2 kV A1.6NP



c—d—ek

CN

Position of Guy
(When Req'd)

txj

ITEM QTY MATERIAL

a 1 Insulator, pin type, 15 kV, white
a 1 Insulator, pin type (12.47/7.2 kV)
c 1 Bolt, machine, 5/8° x req'd length
d 4 Washer, square, 2 1/4"
f 2 Pin, crossarm, steel, 5/8° x 10 3/4°
g 1 Crossarm, 3 5/8° x 4 5/8" x 8' — 0"
i 2 Bolt, carriage, 3/8" x 4 1/2"
J 1 Screw, lag, 1/2° x 4"

az 4 Letters, 2" C, 2° N, with 1" nails
cu 2 Brace, 28°
ek 3 Locknuts

az \d-ek)

NOTE:

Install either identification

letters (oz) or white insulator
in neutral position.

NEUTRAL

d—ek

PLAN

DESIGN PARAMETERS:

See TABLE I SINGLE SUPPORT ON CROSSARM

APRIL 2005

RUS
1 - PHASE PRIMARY

12.47/7.2 kV A1.11 (A9-1)



c—d—ek

yK CN

(d—ek)
Position of Guy

(When Req'd)

txJ

ITEM QTY MATERIAL
a 1 Insulator, pin type, 15 kV, white
c 1 Bolt, machine, 5/8" x req'd length
d 3 Washer, square, 2 1/4"
f 1 Pin, crossarm, steel, 5/8'x 10 3/4"
g 1 Crossarm, 3 5/8" x 4 5/8" x 8' — 0'
i 2 Bolt, carriage, 3/8" x 4 1/2"
J 1 Screw, lag, 1/2* x 4"

az 4 Letters, 2" C, 2" N, with 1" nails
cu 2 Brace, 28"
ea 1 Insulator, post type (12.47/7.2 kV)
ek 3 Locknuts

oz (d-ek)

NOTE:
Install either identificotion
letters (oz) or white insulator
in neutral position.

NEUTRAL

d-ek

PLAN

DESIGN PARAMETERS:

See TABLE I SINGLE SUPPORT ON CROSSARM
• (POST INSULATORS)

APRIL 2005

RUS
1 - PHASE PRIMARY

12.47/7.2 kV A1.11P (A9-1P)



p-

PLA.N

'A1.1

'A1.1 1"'

icxJ

ITEM QTY MATERIAL

1 A1.1 Primary Assembly
1 A1.11 Primary Assembly

P Connectors, as req'd
av Jumpers, as req'd

NEUTRAL

^ /CN

NEUTRAL

DESIGN PARAMETERS:

See: "Al-I"
"Al.ll'

SINGLE PHASE JUNCTION GUIDE

APRIL 2005

RUS
1 - PHASE PRIMARY

12.47/7.2 kV A1.12G



2 min

d—ek

(pole gain)

a-f (g).

I m J
^A2.01 (d-ek)

d—ek

A2.021

(g)
ea.

c—d

ea

i:r:
°oo

I 1

bj

A2.01 P

ASSEMBLY: A2. 01 01P 021 021P

ITEM MATERIAL QTY QTY QTY QTY

a Insulator, pin type (12.47/7.2 kV) 2 2

b Pin, pole top, 20 2

c Bolt, machine, 5/8" x req'd length 3 3

d Washer, square, 2 1/4° 2 2 2

f Pin, crossarm steel, 5/8° x 10 3/4" 2

ea Insulator, post type (12.47/7.2 kV) 2 2

eb Bracket, pole top 2

ek Locknuts 3 3

DESIGN PARAMETERS:

.ea

(d—ek)

A2.021P

DOUBLE SUPPORT-PRIMARY

A2.01: See TABLE nr
A2.01P: See TABLE IZ
A2.021: See TABLE E
A2.021P: See TABLE M

APRIL 2005

RUS

1 - PHASE PRIMARY

12.47/7.2 kV
A2.01,A2.01P

A2.021,A2.021P



c-d-ek f—(d—ek)

A2.04N

oo

C-d-ek

A2.04NP

ASSEMBLY: A2. 04N 04NP

ITEM MATERIAL QTY QTY

a Insulator, pin type (12.47/7.2 kV) 2

c Bolt, machine, 5/8" x req'd length 2 2

d Washer, square 2 1/4" 2 2

f Pin, crossarm, 5/8" x 6 1/2" 2
ea Insulator, post type (12.47/7.2kV) 2

ek Locknuts 2 2

eq Bracket, insulator/equipment 1 1

2" minimum

A"
¥ 1_1 T

uo

2" minimum

t I

TWT

Design Parameters:

MAXIMUM LINE ANGLES:

See Table E

DOUBLE SUPPORT-NARROW PROFILE

APRIL 2005

RUS

1 - PHASE PRIMARY

12.47/7.2 kV
A2.04N

A2.04NP



PU\N

2". min

,ek

00 ek

CD

I
"(N

K)

I
(pole gain)

4 I

•®|== ==|P&J
Position of Guy
(When Req'd) Neutral

d—ek cnn

d—ek

J

cm

/

ec

bxj Specify A2.2 for
offset neutral assembly

NOTE: These assemblies used for NESC Grade B

construction.

ASSEMBLY: A2.1 A2.2

ITEM MATERIAL QTY QTY

a Insulator, pin type (12.47/7.2 kV) 2 2

b Pin, pole top 2 2

c Bolt, machine, 5/8" x req'd length 2 2

d Washer, square 2 1/4° 1 1

J Screw, lag, 1/2° x 4° 2

bs Bolt, single, upset 1

cm Insulator, spool, 3" 1 1

ec Bracket, offset neutral 1

ek Locknuts 3 3

to

DESIGN PARAMETERS:

MAXIMUM LINE ANGLES:
5" — Small Conductors
2"— Larger than #1/0

DOUBLE SUPPORT

(TANGENT)

APRIL 2005

RUS
1 - PHASE PRIMARY

MAIp.2 kV

A2.1 (A1-1)
A2.2 (A1-1A)



Position of Guy
(When Req'd) Neutral

<[F==4inifi

d—ek
\

txj

d—ek cm

•f T

ec

Specify A2.2P for
offset neutral assembly

NOTE: These assemblies used for NESC Grade B

construction.

ASSEMBLY: A2 .IP .2P

ITEM MATERIAL QTY QTY
c Bolt, machine, 5/8° x req'd length 2 2

d Washer, square 2 1/4° 1 1

J Screw, loq, 1/2° x 4° 2

bs Bolt, single, upset 1

cm Insulator, spool, 3" 1 1

ea Insulator, post type (12.47/7.2 kV) 2 2

eb Bracket, pole top 2 2

ec Bracket, offset neutral 1

ek Lockouts 3 3

txJ

DESIGN PARAMETERS:

MAXIMUM LINE ANGLES:
5° — Small Conductors
2®— Larger than #1/0

DOUBLE SUPPORT - (TANGENT)
(POST INSUUVTORS)

APRIL 2005

RUS
1 - PHASE PRIMARY

12.47/7.2 kV
A2.1P (A1-1P)
A2.2P (A1-1AP)



d—ek

CO :

"CD
I

"CvJ

"ro

c—d—ek'

4-7

txJ

c—d

Position of Guy
(pole gain)

do

1 r

ek

r
Neutral

txJ

ITEM QTY MATERIAL

a 2 Insulator, pin type (12.47/7.2 kV)
b 2 Pin, pole top
c 4 Bolt, machine, 5/8" x req'd length
d 3 Washer, square, 2 1/4'

do 1 Bracket, insulated

ek 4 Locknuts

DESIGN PARAMETERS:

See TABLE HI DOUBLE SUPPORT

APRIL 2005
1 - PHASE PRIMARY

12.47/7.2 kVRUS A2.3 (A2)



d—ek

Position of Guy

0—d—ek

txJ

ITEM QTY MATERIAL

c 4 Bolt, machine, 5/8' x req'd length
d 3 Washer, square, 2 1/4"

da 1 Bracket, Insulated
60 2 Insulator, post type (12.47/7.2 kV)
eb 2 Bracket, pole top
ek 4 Locknuts

DESIGN PARAMETERS:

See TABLE E

APRIL 2005

RUS

Neutral

bU

DOUBLE SUPPORT
(POST INSULATORS)

1 - PHASE PRIMARY

12.47/7.2 kV A2.3P (A2P)



c—d—ek f—(d-ek)

d-ek

Position of Guy
(when req'd)

. cm

bU

d—ek

^Nii===4

Specify A2.5N for
offset neutral assembly

NOTE: These assemblies used for NESC Grade B

construction.

Assembly: A2. 4N 5N

ITEM MATERIAL QTY QTY

a Insulator, oin tvoe f12.47/7.2 kVl 2 2

c Bolt, machine. 5/8" x rea'd lenath 2 2
d Washer, square 2 1/4" 3 3

f Pin, crossarm, 5/8" x 6 1/2" 2 2

j Screw, laq, 1/2" x 4" 2

bs Bolt, single, upset 1

cm Insulator, spool, 3" 1 1

ec Bracket, offset neutral 1

ek Locknuts 3 3

eq Bracket, insulator/equipment 1 1

cm

2" minimum

iUf

NEUTRALI

txJ

Design Parameters:
Maximum Line Angles

5* — Small Conductors

2* — Larger than #1/0

DOUBLE SUPPORT-NARROW PROFILE

(TANGENT)

APRIL 2005

RUS

1 - PHASE PRIMARY

12.47/7.2 kV
A2.4N

A2,5N



c-d-ek

d—ek

bU

cm

eq

Position of Guy
(when req'd)

d—ek

1

Specify A2.5NP for
offset neutral assembly

NOTE: These assemblies used for NESC Grade B

construction.

Assembly: A2. 4NP 5NP

ITEM MATERIAL QVf QTY

c Bolt, mochine, 5/8" x req'd length 2 2

d Washer, square 2 1/4" 3 3

1 Screw, laq, 1/2" x 4" 2

bs Bolt, single, upset 1

cm Insulator, spool, 3" 1 1
ea Insulator, post type (12.47/7.2 kV) 2 2

ec Bracket, offset neutral 1

ek Locknuts 3 3
eq Bracket, insulator/equipment 1 1

2" minimum

NEUTRAL
"O"

cm

tj

Design Parameters:
Maximum Line Angles

5' — Small conductors

2" — Larger than #^/0

DOUBLE SUPPORT-NARROW PROFILE

(TANGENT) (POST INSULATORS)

APRIL 2005

RUS

1 - PHASE PRIMARY

}2A7/7.2 kV
A2.4NP

A2.5NP



c—d—ek

c—d—ek

eq f-(d-ek)

Position of Guy

Assembly: A2. 6N

ITEM MATERIAL QTY
a Insulator, pin type (12.47/7.2 kV) 2

c Bolt, machine, 5/8" x req'd length 3

d Washer, square 2 1/4" 3

f Pin, crosscrm, 5/8" x 6 1/2" 2

da Bracket, insulated 1

ek Locknuts 3
eq Bracket, insulator/equipment 1

minimum2 mini

NEUTRAL

i®r

bJ

Design Parameters:
Maximum Line Angles

See TABLE E

DOUBLE SUPPORT-NARROW PROFILE

APRIL 2005

RUS

1 - PHASE PRIMARY

12.47/7.2 kV A2.6N



o

J
V

c—d—ek

ro

I

/
c—d-ek

IcJj

•eq

Position of Guy

Assembly: A2. 6NP

ITEM MATERIAL QTY

c Bolt, machine. 5/8" x rea'd lenoth 3

d Washer, sauare 2 1/4" 3

da Bracket, insulated 1

60 Insulator, post type (12.47/7.2kV) 2

ek Locknuts 3

eq Bracket, insulator/equipment 1

2" minimum

I a 1_NEUTRAL

bxj

Design Parameters:
Maximum Line Angles

See TABLE E

DOUBLE SUPPORT-NARROW PROFILE

(POST INSULATORS)

APRIL 2005

RUS

1 - PHASE PRIMARY

12.47/7.2 kV A2.6NP



n—d—ek

CN El

(d-ek)
Position of Guy

NOTE:
Install either identification
letters (az) or white insulators
In neutral position.

a—f

txj

ITEM QTY MATERIAL

a 2 Insulator, pin type 15 kV white
a 2 Insulator, pin type (12.47/7.2 kV)
d 14 Washer, square, 2 1/4"
f 4 Pin, crossorm, steel, 5/8" x 10 3/4'
g 2 Crossarm, 3 5/8° x 4 5/8° x 8' 0°
1 4 Bolt, carrioge, 3/8" x 4 1/2°
J 2 Screw, lag, 1/2'x 4°
n 3 Bolt, double arm, 5/8° x req'd length

az 4 Letters, 2" C, 2° N, with 1" nails
cu 4 Brace, 28"
ek 14 Locknuts

PLAN

n-d—ek

. d-ek

d—ek

NEUTRAL

DESIGN PARAMETERS:

See TABLE W. DOUBLE SUPPORT ON CROSSARMS

APRIL 2005

RUS
1 - PHASE PRIMARY

12.47/7.2 kV A2.21 (A9)



n—d—ek

CN Si!

(d—ek)(d—ek)

Position of Guy
NOTE:
Install either identification
letters (az) or white insulator
in neutral position.

a-f—d

n—d—ek

\ \

txJ

ITEM QTY MATERIAL

a 2 Insulator, pin type, 15 kV, white
d 12 Washer, square, 2 1/4"
f 2 Pin, crossarm, steel, 5/8" x 10 3/4"
g 2 Crossarm, 3 5/8° x 4 5/8" x 8' 0"
i 4 Bolt, carriaqe, 3/8° x 4 1/2°
J 2 Screw, lag, 1/2'x 4"
n 3 Bolt, double arm, 5/8° x req'd length

az 4 Letters, 2° C, 2" N, with T nails
cu 4 Brace, 28°
ea 2 Insulator, post type (12.47/7.2 kV)
ek 14 Locknuts

PLAN

T d-ek

d—ek

NEUTRAL

DESIGN PARAMETERS:

See TABLE M DOUBLE SUPPORT ON CROSSARMS
(POST INSUUTORS)

APRIL 2005

RUS

1 - PHASE PRIMARY

12.47/7.2 kV A2.21P (A9P)



o—d—ek
bo

/
/

\
PIAH

o—d—ek

CO ^ //

bo

Position of Guy

Neutral

Citb
d—ek

oC eG
?t===

o-d-^^j
bJ

A3.1

d—ek

bo

ASSEMBLY: A3 .1 .2 .3

ITEM MATERIAL QTY QTY QTY

d Washer, souore, 3". curved 2 2 2

k Insulator, suspension, 4 1/4" 2 2 2

0 Bolt, eye, 5/8"x req'd length 2 3 2

00 Nut, eye 1

bo Shackle, anchor 2 2 2

ek Lockouts 2 3 2
eu

(du)
Link, extension, insulated

(Link, extension) — (optional)
1

(1)

DESIGN PARAMETERS:

PERMITTED TRANSVERSE
LOAD= 5000 Ibs./Conductor
20°- 60} #1/0 ACSR &: Larger
30° — 60°: Smaller Conductors

APRIL 2005

RUS

SUSPENSION ANGLE

1 - PHASE PRIMARY

12.47/7.2 kV
A3.1,A3.2,A3.3

(A3)



CD

o—d—ek

Guy

0—d—ek

bo

-N

\k \
k

n ^

/

/
/

bo
NOTE: See A3.2 and A3.3

A3.5

A3.6

A3.8

A3.9

-I

Position of Guy

c—d-ek.

<^= = Neutral
d—ek

txJ

A3.4

A3,4 neutral subassembly + A3.2 primary subassembly
A3.4 neutral subassembly + A3.3 primary subassembly
A3.7 neutral subassembly + A3.2 primary subassembly
A3.7 neutral subassembly + A3.3 primary subassembly

ASSEMBLY: A3 .4 .5 .6 .7 .8 .9

ITEM' MATERIAL QTY QTY QTY QTY QTY QTY

c Bolt, machine, 5/8" x req'd length 1 1

d Washer, square, 3", curved 2 2 2 2 2 2

k Insulator, suspension, 4 1/4" 2 2 2 2 2 2

0 Bolt, eye, 5/8"x req'd length 1 2 1 2 3 2

s Clevis, secondary, swinqinq, insulated 1 1 1

aa Nut, eye 1 1

bo Shackle, anchor 1 1 1 • 1 1 1

da Braket, insulated 1 1 1

ek Locknuts 2 3 2 2 3 2
eu

(du)
Link, extension, insulated

(Link, extension) — (optional)
1

(1)
1

(1)
DESIGN PARAMETERS:

For ANSI Class 53—2 Spool Insulator
(1 3/4") See Table 3ZC

For ANSI Gloss 53—4 Spool Insulator
(3") See Table m

SUSPENSION ANGLE

APRIL 2005

RUS
1 - PHASE PRIMARY

12.47/7.2 kV
A3.4 - A3.9



(See Note 1)

o-d-ek

9G-150

o—d—ek

Guy< /
1 Position of Guys

o—d—ek

Neutra s

bU

NOTES:

1, Separate 6" (top position only) when angle equals 90*.
2. Other combinations of deadend assemblies (A5.1 through A5.9)

may be used, (e.g., two A5.3's; or one A5.1 plus one A5.7).
Record alternative assemblies separately on staking sheets.
CAUTION: Use the appropriate permitted longitudinal loads.

ITEM QIY MATERIAL

d 4 Washer, square, 3° curved
k 4 Insulator, suspension, 4 1/4"
0 4 Bolt, eye, 5/8" x req'd length
P Connectors, as req'd

av Jumpers, as req'd
ek 4 Locknuts

QV

DESIGN PARAMETERS:

PERMITTED LONGITUDINAL
LOAD = 5000 lbs./Conductor

DEADEND ANGLE (90-150')

APRIL 2005

RUS
1 - PHASE PRIMARY

12.47/7.2 kV A4.1 (A4)



,a—b

o—d—ek

+ —h

j j "Position of Guys
4^C^bo

O)

^===^NeutLaL_
_N_e uj^rol j_

SECTION A-A

o—d—ek

NOTES:

1. Use 3" curved washers, "d", on eyebolts, "o".
2. Other combinations of deadend assemblies (A5.1 through

A5.9) may be used, (e.g., one A1.01 plus two A5.3's; or one
A1.01 plus one A5.1 plus one A5.7). Record alternative
assemblies separately on staking sheets. OAUTION: Use the
appropriate permitted longitudinal loads.

ITEM QTY MATERIAL

a 1 Insulator, pin typ^ "(12.47/7.2 kV)
b 1 Pin, pole top, 20
c 2 Bolt, machine, 5/8 x req'd length
d 2 Washer, square, 2 1/4
d 4 Washer, square, 3, curved
k 4 Insulator, suspension, 4 1/4
0 4 Bolt, eye, 5/8 x req'd length
P Connectors, as req'd

av Jumpers, as req'd
bo 1 Shackle, anchor

ek 6 Locknuts

eu

(du)
1

(1)
Link, extension, insulated
(Link, Extension)(Optional)

c—d—ek

DESIGN PARAMETERS:

PERMITTED LONGITUDINAL
LOAD = 5000 Ibs./Conductor

DEADEND ANGLE (15-90)

APRIL 2005

RUS

1 - PHASE PRIMARY

12.47/7.2 kV A4.2



on
ek

aa

I I \

on

on

on
0-d—ek

d—ek

A5.02

on
eu

A5.01 ====^^=§3===aon[̂

d—ek on bo

A5.03

NOTE: When connecting to existing bolt end, use eyenut "aa" and
locknut "ek" Instead of eyebolt subassembly "o-d-ek".

ASSEMBLY: A5 .01 .02 .03

ITEM MATERIAL QTY QTY QTY

d Washer, square, 3", curved 1 1 1

k Insulator, suspension, 4 1/4" 2 2 2

0 Bolt, eye, 5/8"x req'd length 1 2 1

aa Nut, eye 1

bo Shackle, anchor 1 1

ek Locknuts 1 2 1
eu

(du)
Link, extension, insulated
(Link, extension) — (optional)

1

(1)

DESIGN PARAMETERS:

PERMITTED LONGITUDINAL

LOAD = 5000 ibs./Conductor

APRIL 2005

RUS

SINGLE DEADENDS

1 - PHASE PRIMARY

12.47/7.2 kV
A5.01.A5.02.A5.03
(M5-24),(M5-8)



0-d—ek.

Guy

<D

o-d—ek

CD

T"!

^==

o—d—ek

I

bJ

A5.1

o k

/ ek
on I °

<t-===40:=:©=i^F^^l^ 0|(^
\

d—ek

Position of Guy

Neutral

Lx:^

on
I I

d-ek on

bo

A5.2

bo

A5.3

eu

Clol^ C

NOTE: When connecting to existing bolt end, use eyenut "aa" and
locknut "ek" instead of eyebolt subassembly "o—d—ek".

ASSEMBLY: A5 .1 .2 .3

ITEM MATERIAL QTY QTY QTY

d Washer, square, 3", curved 2 2 2

k Insulator, suspension, 4 1/4" 2 2 2

0 Bolt, eye, 5/8"x req'd lenqth 2 3 2

P Gonnectors, as req'd
aa Nut, eye
av Jumper's, as req'd
bo Shackle, anchor 1 1

ek Locknuts 2 3 2

eu

(du)
Link, extension, insulated
(Link, extension) - (optional)

1

(1)

DESIGN PAFiAMETERS:

PERMITTED LONGITUDINAL

LOAD = 5000 Ibs./Conductor
SINGLE DEADENDS

APRIL 2005

RUS
1 - PHASE PRIMARY

12.47/7.2 kV
A5.1,A5.2,A5.3
(A5),(A5-2)



CD o—d—ek-^ j

CD

J

c—d—ek.

Position of Guy

Neutra

o-d-ek

Guy

s. ^

d—ek

trfc

A5.5 = A5.4 neutral
A5.6 = A5.4 neutral

A5.8 = A5.7 neutral

A5.9 = A5.7 neutral

assembly + A5.2 primary subassembly
assembly + A5.3 primary subassembly
assembly + A5.2 primary subassembly
assembly + A5.3 primary subassembly

NOTE: When connecting to existing bolt end, use eyenut "aa" and
locknut "ek" instead of eyebolt subassembly "o—d—ek".

ASSEMBLY: A5 .4 .5 .6 .7 .8 .9

ITEM MATERIAL QTY QTY QTY QTY QTY QTY

c Bolt, machine, 5/8" x req'd length 1 1 1

d Washer, square. 3". curved 2 2 2 2 2 2

k Insulator, suspension, 4 1/4" 2 2 2 2 2 2

0 Bolt, eye, 5/8"x req'd length 1 2 1 2 3 2

P Connectors, as req'd
s Clevis, secondary, swinging, insulated 1 1 1

aa Nut, eye 1 1

av Jumpers, as req'd
bo Shackle, anchor 1 1 1 1

da Bracket, insulated 1 1 1

ek Locknuts 2 3 2 2 3 2
eu

(du)
Link, extension, insulated

(Link, extension) — (optional)
1

(1)
1

(1)
DESIGN PARAMETERS:

PERMITTED LONGITUDINAL LOAD

For ANSI Class 53—2 Spool
Insulator (1 3/4"): 1,500 lbs

For ANSI Gloss 53—4 Spool
Insulator (3"): 2,250 lbs

APRIL 2005

RUS

SINGLE DEADENDS

1 - PHASE PRIMARY

12.47/7.2 kV
A5.4 - A5.9



"A1.1"

Position of Guy

Neutral

txJ

NOTES:

1. Tap assembly may be installed 6" from top of pole when
perpendicular to line. Raise neutral and guy attachemnt
15" also.

2. Any deadend assembly, A5.1 through A5.9, may be used.

ITEM QTY MATERIAL

(1) (A1.1 Primary Assembly)
A5.2 Primary Assembly

P Connectors, as req'd
av Jumpers, as req'd

(See Note)

DESIGN PARAMETERS:

PERMITTED LONGITUDINAL

LOAD = 5000 lbs./Conductor

SINGLE PHASE TAP GUIDE

APRIL 2005

RUS
1 - PHASE PRIMARY

12.47/7.2 kV A5.2G



^^n

See A1.04N

12" min.

aC C 2^

See A5.3 (or A5.2)

Position of Guy

Neutral

OO

ITEM MATERIAL QTY

A1.04N Primary Assembly (Narrow Profile) 1

A5.3 Primary Assembly 1

P Connectors, as req'd
av Jumpers, as req'd

DESIGN PARAMETERS:

PERMITTED LONGITUDINAL
LOAD = 5000 lbs./Conductor

SINGLE PHASE TAP GUIDE

APRIL 2005

RUS

1 - PHASE PRIMARY

12.47/7.2 kV
A5.3NG



Approx. 45*

dD

Approx. 45'

19 min.

12 min.

pj p

See A5.4
Position of Guy

Oo

ITEM MATERIAL Q7Y

A1.04N Primary Assembly (Narrow Profile) 1

A5.4 Primary Assembly 1
P Connectors, as req'd

oe Arrester, surqe (9kV) 1

of Cutout, dist. open (15kV) 1
av Jumpers, as req'd

DESIGN PARAMETERS:

PERMITTED LONGITUDINAL
LOAD = 5000 Ibs./Conductor

SINGLE PHASE TAP" GUIDE - NARROW PROFILE
(WITH CUTOUT AND ARRESTER)

APRIL 2005 1 - PHASE PRIMARY AK\n

12.47/7.2 kV A5.4NGRUS



Position of Guy

Position of

Neutral

(See Note 1)
n—d—ek

1

1
1?
II

IT
II

Y
11

ek<
\nx

d—eke
^ 1

u
n

• II

—I! 1
IJ '

a
II

X

aa-ek d—ek

bj aa—ek

NEUTRAL
PLAN

NOTES:
1. Designate as A5.31 for assembly with three crossarms.
2. Double arming eye bolt, item "dy," may be used instead of

double arming bolt, item "n," and eyenut, item "aa."

ITEM QTY .MATERIAL

d 10 Washer, square, 2 1/4"
g 2 Crosscrm, 3 5/8" x 4 5/8" x 8'0°
i 4 Bolt, carriage, 3/8" x 4 1/2'
j 2 Screw, lag, 1/2" x 4"
k 2 Insulator, suspension, 4 1/4°
n 3 Bolt,double arming,5/8' x req'd length

aa 2 Nut, eye, 5/8' .
cu 4 Brace, 28'
ek 16 Lockouts

DESIGN PARAMETERS:

PERMITTED UNBALANCED
CONDUCTOR TENSION:

See Table A (Exhibit 2)

SINGLE DEADEND ON CROSSARMS

APRIL 2005

RUS
1 - PHASE PRIMARY

12.47/7.2 kV
A5.21 (A7)
A5:31 (A7-1)



aa-ek-ek-d^ ,n-d-ek—ek—aa

<0

r""l

PU\N k

CD

(See Dwg. "N6.1")

Position of Guy
(When Req'd)

d—ek—ek—00

Neutral

ov

d-ek-ek-00

bU

NOTES:

1. Single deadend assemblies A5.02 or A5.03 may optionally be installed
2. Maximum line angle may be Increased to 15* by Installing

anchor shakles, Item "bo", to (horizontal) eyenuts and installing
side guy as req'd.

ITEM QTY MATERIAL

0 * Bolt, eve, 5/8" x req'd length
bo * Shackle, anchor
eu * Link, extension, Insulated

d 4 Washer, square, 3", curved
k 4 Insulator, suspension, 4 1/4"
n 2 Bolt,double arming,5/8* x req'd length
P Connectors, as req'd

00 4 Nut, eye, 5/8" (or as req'd)
ov Jumpers, as req'd
ek 8 Locknuts (or as req'd)

* Optional — Quantity as req'd

DESIGN PARAMETERS:

PERMITTED
LONGITUDINAL LOAD=
5000 lbs./Conductor

MAXIMUM LINE
ANGLE = 5' (See Note)

DOUBLE DEADEND (STRAIGHT)

APRIL 2005

RUS
1 - PHASE PRIMARY

12.47/7.2 kV A6.1 (A6)



CD

r-^

-I

Position of Guy i i
(When Req'd)

Neutral

aa-ek-ek-d

k

A

.av

(See Dwg. "NG.I")

d-ek—ek—aa

c—d—ek

bx_J

NOTES:

1. Single deadend assemblies A5.02 or A5.03 may optionally be installed.
2. Maximum line angle may be increased to 15' by installing

anchor shakles, item "bo", to (horizontal) eyenuts and installing
side guy as req'd.

ITEM QTY MATERIAL

0
* Bolt, eye, 5/8" x req'd length

bo * Shackle, anchor
eu * Link, extension, insulated

a 1 Insulator, pin type (12.47/7.2 kV)
b 1 Pin, pole top, 20"
c 2 Bolt, machine, 5/8" x req'd length
d 2 Washer, square, 2 1/4"
d 4 Washer, square, 3," curved
k 4 Insulator, suspension, 4 1/4"
n 2 Bolt,double arming,5/8" x req'd length
P Connectors, as req'd

aa 4 Nut, eye, 5/8"
av Jumpers, as req'd
ek 10 Locknuts

* Optional — Quantity as req'd

DESIGN PARAMETERS:

PERMITTED
LONGITUDINAL LOAD=

5000 Ibs./Conductor

MAXIMUM LINE
ANGLE = 5^ (See Note)

APRIL 2005

RUS

DOUBLE DEADEND

(FEED THROUGH)

1 - PHASE PRIMARY

12.47/7.2 kV A6.2



Position of Guy
(When req'd)

Position of
Neutral I

GUYv
(When req'd) Xj

n—d-ek

bxj

1—1r ff
It

j?
II

f

ek<
Lii/

^ d—eke
1*1

. L

' II

H 1
II'

& .lip

d—ek

aa—ek

NOTES:

1. 'N6.21" for additional

2.

See drawing
details.

Maximum line angle may be increased to 15'by
installing anchor shackles Item "bo", to (horizontal)
eyenuts and installing side guy as req'd.

ITEM QTY MATERIAL

d 10 Washer, squore, 2 1/4"
g 2 Crossorm, 3 5/8" x 4 5/8" x 8'0"
i 4 Bolt, carriage, 3/8° x 4 1/2"
] 2 Screw, Icq, 1/2" x 4"
k 4 Insulator, suspension, 4 1/4"
n 3 Bolt,double arming,5/8' x req'd length
P Connectors, as req'd

00 4 Nut, eye, 5/8"
ov Jumpers, as req'd
ou 4 Brace, wood, 28"
ek 18 Locknuts

d—ek

oa—ek

NEUTRAL-

PU\N

DESIGN PARAMETERS:

PERMITTED UNBALANCED

CONDUCTOR TENSION;

See Table A (Exhibit 2)

MAXIMUM ALLOWABLE LINE
ANGLE = 5' (See Note 2)

DOUBLE DEADEND ON CROSSARMS

APRIL 2005

RUS
1 - PHASE PRIMARY

12.47/7.2 kV ^ A6.21 (A8)



Position of Guy
(When req'd)

fcxj

cv

A2.021

N2.21

"A6.2r' Primary Assembly

GUY.
(When req'd) X

{ " ^

PLjAN
NEUTRAL'

ITEM QTY MATERIAL

1 A6.21 Primary Assembly
1 A2.021 Primary Assembly

1 N2.21 Neutral Assembly
P Connectors, as req'd

av Jumpers, as req'd

DESIGN PARAMETERS:

PERMITTED UNBALANCED

CONDUCTOR TENSION:

See Table A (Exhibit 2)

MAXIMUM LINE

ANGLE = 5" (See Dwg. A6-21)

DOUBLE DEADEND GUIDE

(FEED THROUGH ON CROSSARMS)

APRIL 2005

RUS

1 - PHASE PRIMARY

12.47/7.2 kV A6.22G



INDEX B

TWO-PHASE PRIMARY POLE TOP ASSEMBLY UNITS

DRAWING NUMBERS DRAWING TITLE (DESCRIPTIONS '
1728F-804 Bulletin 50-3

.(New) (Old)

Bl.lN SINGLE SUPPORT-NARROWPROFILE (TANGENT)
B1.2N

B1. INP SINGLE SUPPORT - NARROW PROFILE (TANGENT)
B1.2NP (POST INSULATORS)

B1.3N SINGLE SUPPORT-NARROW PROFILE

BI.3NP SINGLE SUPPORT-NARROW PROFILE (POST INSULATORS)

B1.4N SINGLE SUPPC3RT-NARROW PROFILE (TANGENT)
BL5N

B1.4NP SINGLE SUPPORT-NARROW PROFILE (TANGENT)
B1.5NP (POST INSULATORS)

B1.6N SINGLE SUPPORT-NARROW PROFILE

B1.6NP SINGLE SUPPORT - NARROW PROFILE (POST INSULATORS)

B1.7N SINGLE SUPPORT - NARROW PROFILE (TANGENT)
BL8N

B1.7NP SINGLE SUPPORT-NARROW PROFILE (TANGENT)
BL8NP (POST INSULATORS)

B1.9N SINGLE SUPPORT - NARROW PROFILE

B1.9NP SINGLE SUPPORT - NARROW PROFILE (POST INSULATORS)

B1.11 (B1) SINGLE SUPPORT ON CROSSARM (TANGENT)
B1.12 (BIA)

Bl.IlP (BIP) SINGLE SUPPORT ON CROSSARM (TANGENT)
B1.12P (BlAP) (POST INSULATORS)

B1.13 SINGLE SUPPORT ON CROSSARM

B1.13P SINGLE SUPPORT ON CROSSARM (POST INSULATORS)



TWO-PHASE PRIMARY POLE TOP ASSEMBLY UNITS

DRAWING NUMBERS DRAWING TITLE (DESCRIPTION!

1728F-804 BuUetm50-3

(New) (Old)

INDEX B

(Page 2)

B1.I4 (B9-1) SINGLE SUPPORT, NEUTRAL ON CROSSARM

B1.14P (B9-1P) SINGLE SUPPORT, NEUTRAL ON CROSSARM
(POST INSULATORS)

B2.1N

B2.2N

DOUBLE SUPPORT - NARROW PROFILE (TANGENT)

B2.INP

B2.2NP

DOUBLE SUPPORT - NARROW PROFILE (TANGENT)
(POST INSULATORS)

B2.3N DOUBLE SUPPORT-NARROW PROFILE

B2.3NP DOUBLE SUPPORT - NARROW PROFILE (POST INSULATORS)

B2.4N

B2.5N

DOUBLE SUPPORT - NARROW PROFILE (TANGENT)

B2.4NP

B2.5NP

DOUBLE SUPPORT - NARROW PROFILE (TANGENT)
(POST INSULATORS)

B2.6N DOUBLE SUPPORT - NARROW PROFILE

B2.6NP DOUBLE SUPPORT - NARROW PROFILE (POST INSULATORS)

B2.7N

B2.8N

DOUBLE SUPPORT-NARROW PROFILE (TANGENT)

B2.7NP

B2.8NP

DOUBLE SUPPORT-NARROW PROFILE (TANGENT)
(POST INSULATORS)

B2.9N DOUBLE SUPPORT-NARROW PROFILE

B2.9NP DOUBLE SUPPORT - NARROW PROFILE (POST INSULATORS)

B2.21 (B2) DOUBLE SUPPORT ON CROSSARMS

B2.21P (B2P) DOUBLE SUPPORT ON CROSSARMS (POST INSULATORS)

B2.22 (B9) DOUBLE SUPPORT, NEUTRAL ON CROSSARMS

B2.22P (B9P) DOUBLE SUPPORT, NEUTRAL ON CROSSARMS
(POST INSULATORS)



TWO-PHASE PRIMARY POLE TOP ASSEMBLY UNITS

DRAWING NUMBERS DRAWING TITLE (DESCRIPTIONS

1728F-804 Bulletin 50-3

(New) (Old)

B2.24 (Bl-1) DOUBLE SUPPORT ON CROSSARMS - TANGENT
B2.25 (Bl-IA)

B2.24P (Bl-lP) DOUBLE SUPPORT ON CROSSARMS - TANGENT
B2.25P (Bl-lAP) (POST INSULATORS)

B3.1 (B3) SUSPENSION ANGLE
B3.2

B3.3

B3.4 SUSPENSION ANGLE

B3.5

B3.6

B3.7

B3.8

B3.9

B4.IG ((B4-1)) DEADEND ANGLE GUIDE (90"-150°)

B4.2G DEADEND ANGLE GUIDE(15"- 90")

BS'.I (B5-1) SINGLE DEADENDS
B5.2

B5.3

B5.4 SINGLE DEADENDS

B5.5

B5.6

B5.7

B5.8

B5.9

B5.21 (B7) SINGLE DEADEND ON CROSSARMS
B5.31 (B7-1)

B6.21 (B8) DOUBLE DEADEND CROSSARMS

INDEX B

(Page 3)



. c—d—ek

1^1' I ' Position of Guy
' ' "(when req'd) c—d—ek

Alternative Position of Guy

d-ek

d—ek

n
NEUTRAL

r

bxJ
Specify B1.2N for
offset neutral assembly

ASSEMBLY: 81. IN 2N

ITEM MATERIAL • QTY QTY

G Insulator, pin type (12.47/7.2 kV) 2 2

b Pin, pole top, 20" 1 1

c Bolt, machine, 5/8" x req'd length 4 4

d Washer, square 2 1/4" 5 5

(0 (Pin, crossarm, 5/8" x 6 1/2") (1) (1)
J Screw, lag, 1/2" x 4" 2

bs Bolt, single, upset 1

cm Insulator, spool, 3" 1 1

ec Bracket, offset neutral 1

ek Locknuts 5 5

eq Bracket, insulator/equipment 1 1

(If req'd)

Design Parameters:

MAXIMUM LINE ANGLES:

5*—Small Conductors

2'—Larger than #1/0

SINGLE SUPPORT-NARROW PROFILE

(TANGENT)

APRIL 2005

RUS

2 - PHASE PRIMARY

12.47/7.2 kV
B1.1N

B1.2N



c—d—ek

Position of Guy
(when req'd)

c—d—ek

(d-ek)

Alternative Position of Guy

d—ek

/

Specify B1.2NP for
offset neutral assembly

ASSEMBLY: B1. 1NP 2NP

ITEM MATERIAL QTY QTY
c Bolt, machine, 5/8" x req'd lenqth 4 4

d Washer, square 2 1/4" 5 5

J Screw, lag, 1/2" x 4" 2

bs Bolt, single, upset 1
cm Insulator, spool, 3" 1 1

ea Insulator, post type (12.47/7.2 kV) 2 2

eb Bracket, pole top 1 1

ec Bracket, offset neutral 1

ek Locknuts 5 5

eq Bracket, Insulator/equipment 1 1

d—ek

NEUTRAL

Design Parameters:

MAXIMUM LINE ANGLES:
5*—Small Conductors

2*—Larger than §^/0

SINGLE SUPPORT-NARROW PROFILE

(TANGENT) (POST INSULATORS)

APRIL 2005

RUS

2 ~ PHASE PRIMARY

12.47/7.2 kV
B1.1NP

B1.2NP



ITEM

d

TO
da

ek

eq

'̂ 1I ' Position of Guy
' (when req'd)

c—d—ek

Alternative Position of Guy

da
c—d—ek

^bU

ASSEMBLY: 81

MATERIAL

Insulator, pin type (12,47/7.2 kV)
Pin, pole top, 20"
Bolt, machine, 5/8", x req'd length
Washer, square 2 1/4'

(Pin, crossarm, 5/8" x 6 1/2")
Bracket, insulated

Locknuts

Bracket, insulator/equipment

3N

Q7Y

(1) (If req'd)

J===

_NEUTRA_L

Design Parameters:

MAXIMUM LINE ANGLES:

See TABLE I

SINGLE SUPPORT-NARROW PROFILE

APRIL 2005

RUS

2 - PHASE PRIMARY

12.47/7.2 kV B1.3N



P c—d—ek
d=

Position of Guy
(when req'd)

c—d-ek

(d-ek)

Alternative Position of Guy

c-d—ek

ASSEMBLY: B1. 3NP

ITEM MATERIAL QTY

c Bolt, machine, 5/8" x req'd length 5

d Washer, square 2 1/4" 5

da Bracket, insulated 1
ea Insulator, post type (12.47/7.2 kV) 2

eb Bracket, pole top 1

ek Locknuts 5

eq Bracket, insulator/equipment 1

r~ •ea

"eb

NEUTRAL

tixJ

Design Parameters:

MAXIMUM LINE ANGLES;

See TABLE I

SINGLE SUPPORT-NARROW PROFILE

(POST INSULATORS)

APRIL 2005

RUS

2 - PHASE PRIMARY

12.47/7.2 kV B1.3NP



Position of Guy
(when req'd)

Alternative Position of Guy

d—ek

cm

lh===!»^
d—ek

b J

Specify B1.5N for
offset neutral assembly

ASSEMBLY: B1. 4N 5N

ITEM MATERIAL QTY QTY

0 Insulator, pin type (12.47/7.2 kV) 2 2
c Bolt, machine, 5/8" x req'd length 4 4

d Washer, square 2 1/4" 5 5

(t) (Pin, crossorm, 5/8" x 6 1/2") (2) (2)
J Screw, leg, 1/2" x 4" 2

bs Bolt, single, upset 1

cm Insulator, spool, 3" 1 1

ec Bracket, offset neutral 1

ek Locknuts 5 5

eq Bracket, insulator/equipment 2 2

(If req'd)

zx

NEUTRAL

txj

Design Parameters:

MAXIMUM LINE ANGLES:
5*—Small Conductors

2'—Larger than §^/0

SINGLE SUPPORT-NARROW PROFILE

(TANGENT)

APRIL 2005

RUS

2 - PHASE PRIMARY

kV

B1.4N

B1.5N



d=: =

d==

c-d-ek

/ Position of Guy
(when req'd)

(d—ek)

Alternative Position of Guy

—;Cll== ==U
bs^/| l^d-ek
cm

cm
d—ek

j_ NEUTRAL

b J txJ

Specify B1.5NP for
offset neutral assembly

ASSEMBLY: B1. 4NP 5NP

ITEM MATERIAL QTY QTY

c Bolt, machine 5/8" x req'd length 4 4

d Washer, square 2 1/4" 5 5

J Screw, lag, 1/2" x 4" 2

bs Bolt, single, upset 1

cm Insulator, spool, 3" 1 1

ea Insulator, post type (12.47/7.2 kV) 2 2

ec Bracket, offset neutral 1

ek Lockouts 5 5
eq Bracket, insulator/equipment 2 2

Design Parameters:

MAXIMUM LINE ANGLES:
5'—Small Conductors

2'—Larger than #1/0

SINGLE SUPPORT-NARROW PROFILE

(TANGENT) (POST INSULATORS)

APRIL 2005

RUS

2 - PHASE PRIMARY

12.47/7.2 kV
B1.4NP

B1.5NP



c—d—ek

Position of Guy

Alternative Position

of Guy

I c—d—ek
da

bJ

ASSEMBLY: B1. 6N

ITEM MATERIAL QTY

G Insulator, pin type (12.47/7.2 kV) 2

C Bolt, machine, 5/8" x req'd length 5

d Washer, square 2 1/4" 5

(0 (Pin, crossarm, 5/8" x 6 1/2") (2)
da Bracket, insulated 1

ek Locknuts 5

eq Bracket, insulator/equipment 2

(If req'd)

NEUTRAL

fcxJ

Design Parameters:

MAXIMUM LINE ANGLES:

See TABLE H

SINGLE SUPPORT-NARROW PROFILE

APRIL 2005

RUS

2 - PHASE PRIMARY

12.47/7.2 kV B1.6N



da

b J

c—d—ek

Position of Guy

eq (d-ek)

Alternative Position of Guy

k
I c—d—ek

ASSEMBLY: B1. 6NP

ITEM MATERIAL QTY

0 Bolt, machine 5/8" x req'd length 5

d Washer, square 2 1/4" 5

do Bracket, insulated 1
60 Insulator, post type (12.47/7.2 kV) 2

ek Locknuts 5
eq Bracket, insulator/equipment 2

NEUTRAL

txj

Design Parameters:

MAXIMUM LINE ANGLES:

See TABLE H

SINGLE SUPPORT-NARROW PROFILE

(POST INSULATORS)

APRIL 2005

RUS

2 - PHASE PRIMARY

12.47/7.2 kV B1.6NP



. j

c—d—ek

d—ek

f—(d—ek)

Position of Guy
(when req'd)

I I cm

m

SI

1

d-ek
cm

oJ
/

ec

Specify B1.8N for
offset neutral assembly

(if req'd)

Assembly: B1. 7N 8N

ITEM MATERIAL QTY QTY

a insulator, oin tvoe ('12.47/7.2 kVl ? 2

c Bolt, machine. 5/8" x rea'd lenath 4 4

d Washer, sauare 2 1/4" 5 5

(f) fPin, crossarm, 5/8" x 6 1/2") (2) (2)
j Screw, lag, 1/2" x 4" 2

bs Bolt, single, upset 1

cm Insulator, spool, 3" 1 1

ec Bracket, offset neutral 1

ek Lockouts 5 5

eq Bracket, insulator/equipment 2 2

bJ

NEUTRAL

Desig n Pa ra m ete rs:
Maximum Line Angles

5* — Small Conductors

2* — Larger than j5^1/0

SINGLE SUPPORT-NARROW PROFILE

(TANGENT)

APRIL 2005

RUS

2 - PHASE PRIMARY

12.47/7.2 kV
B1.7N

B1.8N



o

I

V

c—d—ek

d—ek

Position of Guy
(when req'd)

d—ek

specify B1.8NP for
offset neutral assembly

Assembly: B1. 7NP 8NP

ITEM MATERIAL QTY QTY

c Bolt, machine, 5/8" x req'd length 4 4

d Washer, square 2 1/4" 5 5

i Screw, lag, 1/2" x 4" 2

bs Bolt, single, upset 1

cm Insulator, spool, 3" 1 1
ea Insulator, post type (12.47/7.5 kV) 2 2

ec Bracket, offset neutral 1

ek Locknuts 5 5
eq Bracket, Insulator/equipment 2 2

:o:

NEUTRAL
"O"

u

Design Parameters:
Maximum Line Angles

5* — Small conductors

2* - Larger than #1/0

SINGLE SUPPORT-NARROW PROFILE

(TANGENT) (POST INSULATORS)

APRIL 2005

RUS

2 - PHASE PRIMARY

12.47/7.2 kV
B1.7NP

B1,8NP



c—d—ek f-(d-ek)

Position of Guy

Position of Guy
(If req'd)

c—d—ek

bU

Assembly: B1. 9N

ITEM MATERIAL QTY
a Insulator, pin type (12.47/7.2 kV) 2
c Bolt, machine, 5/8" x req'd length 5

d Washer, square 2 1/4" 5

(f) (Pin, crossarm, 5/8" x 6 1/2") (2)
da Bracket, insulated 1

ek Locknuts 5
eq Bracket, Insulator/equipment 2

(if req'd)

NEUTRAL

Design Parameters:
Maximum Line Angles

See TABLE I

SINGLE SUPPORT-NARROW PROFILE

APRIL 2005

RUS

2 - PHASE PRIMARY

12.47/7.2 kV B1.9N



o

_[

c—d—ek

ro

I

eq (d-ek)

Position of Guy

o

J
V

ro Position of Guy
(If req'd)

0—d-ek do

bU

Assembly: B1. 9NP

ITEM MATERIAL QTY

c •Bolt, machine, 5/8" x req'd length 5

d Washer, square 2 1/4" 5

da Bracket, insulated 1
ea Insulator, post type (12.47/7.5 kV) 2

ek Locknuts 5

eq Bracket, insulator/equipment 2

NEUTRAL

LJ

Design Parameters:

MAXIMUM LINE ANGLES:
See TABLE H

SINGLE SUPPORT-NARROW PROFILE

(POST INSULATORS)

APRIL 2005

RUS

2 - PHASE PRIMARY

12.47/7.2 kV B1.9NP



c—d—ek

Position of Guy
(When Req'd)

d—ek

d-ek

Specify B1.12 for
offset neutral assembly

ASSEMBLY: B1. 11 12

ITEM MATERIAL QTY QTY
a Insulator, pin type (12.47/7.2 kV) 2 2

c .Bolt, machine, 5/8' x req'd length 1 1

d Washer, square, 2 1/4° 5 5

f Pin, crossarm steel, 5/8" x 10 3/4" 2 2

g Crossarm, 3 5/8° x 4 5/8° x 8—0° 1 1

1 Bolt, carriage, 3/8" x 4 1/2° 2 2

j Screw, lag, 1/2° x 4° 1 3

bs Bolt, single, upset 1

cm Insulator, spool, 3° 1 1

cu Brace, 28" 2 2

ec Bracket, offset, neutral 1

ek Locknuts 4 4

d—ek

NEUTRAL

DESIGN PARAMETERS:

MAXIMUM LINE ANGLES:

5" — Small Conductors
2° — Larger than #1/0

SINGLE SUPPORT ON CROSSARM
(TANGENT)

APRIL 2005

RUS
2 - PHASE PRIMARY

12.47/7.2 kV

B1.11 (B1)
B1,12 (B1A)



Position of Guy
(When Req'd)

d—ek

«i====iau, J

d-ek

1CX_J

Specify B1.12P for
offset neutral assembly

ASSEMBLY: 81. IIP 12P

ITEM MATERIAL QTY QTY
c Bolt, machine, 5/8" x req'd length 1 1

d Washer, square, 2 1/4" 3 3

g Crossarm, 3 5/8" x 4 5/8" x 8-0" 1 1

i Bolt, carriage, 3/8" x 4 1/2" 2 2

j Screw, lag, 1/2" x 4" 1 3

bs Bolt, single, upset 1
cm Insulator, spool, 3' 1 1
cu Brace, 28" 2 2
eo Insulator, post type, (12.47/7.2 kV) 2 2

ec Bracket, offset, neutral 1

ek Locknuts 4 4

d-ek

L NEUTRAL
®-|

DESIGN PARAMETERS:

MAXIMUM LINE ANGLES
5" — Small Conductors
2"— Larger than #1/0

SINGLE SUPPORT ON CROSSARM
(TANGENT) (POST INSUU\TORS)

APRIL 2005

RUS
2 - PHASE PRIMARY

12.47/7.2 kV
B1.11P (B1P)
B1.12P (B1AP)



CO

I

o

.1
(N

3-8"

—<1

c—d—ek

Oi

Position of Guy I

c—d—ek-

^cxJ

ITEM QTY MATERIAL

a 2 Insulator, pin type (12.47/7.2 kV)
c 2 Bolt, machine, 5/8" x req'd length
d 5 Washer, square, 2 1/4"
f 2 Pin, crossarm, steel, 5/8" x 10 3/4"
g 1 Crosscrm, 3 5/8" x 4 5/8" x 8' - 0"
1 2 Bolt, carriage, 3/8" x 4 1/2"
j 1 Screw, lag, 1/2" x 4"

cu 2 Brace, 28"

da 1 Bracket, insulated

ek 4 Locknuts

d—ek

NEUTRAL

txJ

DESIGN PARAMETERS:

See TABLE I SINGLE SUPPORT ON CROSSARM

APRIL 2005

RUS

2 - PHASE PRIMARY

12.47/7.2 kV B1.13



Position of Guy

c—d—ek

txj

ITEM QTY MATERIAL

c 2 Bolt, machine, 5/8° x req'd length
d 3 Washer, square, 2 1/4°
g Crossarm, 3 5/8' x 4 5/8° x 8' — 0'
I 2 Bolt, carriage, 3/8" x 4 1/2"
j Screw, lag, 1/2° x 4"

cu 2 Brace, 28"

da Bracket, Insulated
ea 2 Insulator, post type (12.47/7.2 kV)
ek 4 Lockouts

i-ek

cu (d—ek)

r—I

eo

'd—ek

NEUTRAL

txJ

DESIGN PARAMETERS:

See TABLE I
SINGLE SUPPORT ON CROSSARM

(POST INSUUTORS)

APRIL 2005

RUS
2 - PHASE PRIMARY

12.47/7.2 kV B1.13P



Position of
Neutral

4' 3-8" 1-3" 2-5" ,4"

CD

I

Position of Guy

mg c-d-ek^ [ I
a 0,

/
^'\ \L i

n n • K I .. .

bj

ITEM QTY MATERIAL

0 1 Insulator, pin type, 15 kV, white
a 2 Insulator, pin type (12.47/7.2 kV)
c 1 Bolt, machine, 5/8' x req'd length
d 5 Washer, square, 2 1/4°
f 3 Pin, crossarm, steel, 5/8" x 10 3/4°
g 1 Crossarm, 3 5/8° x 4 5/8" x 8' - 0"
i 2 Bolt, carriage, 3/8" x 4 1/2"
J 1 Screw, lag, 1/2° x 4"

az 4 Letters, 2" C, 2" N, with nails
cu 2 Brace, 28°
ek 3 Locknuts

(d—ek)

NEUTRAL

d—ek

PLAN

NOTE:

Install either Identification letters

(az) or white insulator In
neutral position.

DESIGN PARAMETERS:

See TABLE I SINGLE SUPPORT, NEUTRAL ON CROSSARM

APRIL 2005

RUS
2 - PHASE PRIMARY

12.47/7.2 kV

B1.14

(B9-1)



Position of
Neutral

f CN T

Position of Guy

bxj

ITEM QTY MATERIAL

a 1 Insulator, pin type, 15 kV, white
c 1 Bolt, machine, 5/8° x req'd length
d 3 Washer, square, 2 1/4°
f 1 Pin, crossarm, steel, 5/8" x 10 3/4"
g 1 Crossarm, 3 5/8° x 4 5/8° x 8' — 0°
i 2 Bolt, carriage, 3/8° x 4 1/2"
J 1 Screw, lag, 1/2" x 4°

az 4 Letters, 2" C, 2" N, with nails
cu 2 Brace, 28"
ea 2 Insulator, post type (12.47/7.2 kV)
ek 3 Locknuts

(d—ek)

NEUTRAL

d—ek

PLAN

NOTE:

Install either identification letters
(az) or white insulator in
neutral position.

DESIGN PARAMETERS:

See TABLE I
SINGLE SUPPORT, NEUTRAL ON CROSSARM

(POST INSULATORS)

APRIL 2005

RUS
2 - PHASE PRIMARY

12.47/7.2 kV

B1.14P

(B9-1P)



—^ _ I— Position of Guy
(when req'd)

c-d—ek eq f-(d-ek)

-f- -h2" minimum

THT

B2. N

Alternative Position
of Guy

d—ek

.d-ek

t===l>/

Specify B2.2N for
offset neutral assembly.

NOTE: These assemblies used for NESC Grade B
construction.

ASSEMBLY: B2. IN 2N

ITEM MATERIAL QTY QTY
a Insulator, pin type (12.47/7.2 kV) 4 4

b Pin, pole top, 20" 2 2
0 Bolt, machine, 5/8" x req'd length 4 4

d Washer, square 2 1/4" 3 3

f Pin, crossarm, 5/8" x 6 1/2" 2 2

j Screw, lag 1/2" x 4" 2

bs Bolt, single upset 1

cm Insulator, spool, 3" 1 1

ec Bracket, offset neutral 1

ek Locknuts 5 5

eq Bracket, insulator/equipment 1 1

NEUTRAL

bxJ

Design Parameters:

MAXIMUM LINE ANGLES:

5* — Small Conductors

2* — Larger than #1/0

DOUBLE SUPPORT-NARROW PROFILE

(TANGENT)

APRIL 2005

RUS

2 - PHASE PRIMARY

12.47/7.2 kV
B2.1N

B2.2N



O)

I

00

r

c—d—ek

to

z

/

Position of Guy
(when req'd)

Alternative Position

of Guy

2" minimum

I

bs

cm

lIj
B2.1NP

d—ek

cm

Specify B2.2NP for
offset neutral assembly

NOTE: These assemblies used for NESC Grade B

construction.

ASSEMBLY: B2. INP 2NP

item material QTY QTY
c Bolt, machine, 5/8" x req'd length 4 4

d Washer, square 2 1/4" 3 3

J Screw, lag 1/2" x 4" 2

bs Bolt, single upset
cm Insulator, spool, 3" 1 1
ea Insulator, post type (12.47/7.5 kV) 4 4

eb Bracket, pole top 2 2

ec Bracket, offset neutral 1

ek Locknuts 5 5
eq Bracket, insulator/equipment 1 1

txj

Design Parameters:
Maximum Line Angles:

5* — Small Conductors

2* — Larger than #^/0

DOUBLE SUPPORT-NARROW PROFILE

(TANGENT) (POST INSULATORS)

APRIL 2005

RUS

2 - PHASE PRIMARY

MA7/7.2 kV
B2.1NP

B2.2NP



c—d—ek

c-d-d-ek

Position of Guy

S
f—(d—ek)

Alternative Position

of Guy

c—d-ek

ASSEMBLY: B2. 3N

ITEM MATERIAL QTY
0 Insulator, pin type (12.47/7.2 kV) 4

b Pin, pole top, 20" 2

0 Bolt, machine, 5/8" x req'd length 6

d Washer, square 2 1/4" 5

f Pin, crosscrm, 5/8" x 6 1/2" 2

da Bracket, insulated 1

ek Locknuts 6

eq Bracket, insulator/equipment 1

2" minimum

NEUTRAL

Design Parameters:

MAXIMUM LINE ANGLES:

See Table H

DOUBLE SUPPORT-NARROW PROFILE

APRIL 2005

RUS

2 - PHASE PRIMARY

12.47/7.2 kV B2.3N



d—ek

c—d—ek

Position of Guy

f- Alternative Position
f of Guy

2 minimum

^ 1_N^UTRA_L

d—ek

ASSEMBLY: 82. 3NP

ITEM MATERIAL QTY

c Bolt, machine, 5/8" x req'd length 6

d Washer, square 2 1/4" 5

da Bracket, insulated 1

ea Insulator, post type (12.47/7.2 kV) 4

eb Bracket, pole top 2

ek Locknuts 6

eq Bracket, insulator/equipment 1

Design Parameters:
Moximum Line Angles:

See TABLE E

DOUBLE SUPPORT-NARROW PROFILE

(POST INSULATORS)

APRIL 2005

RUS

2 - PHASE PRIMARY

12.47/7.2 kV B2.3NP



c—d—ek

Position of Guy
(If req'd) -p "*r2" minimum

y Utf
•f—(d—ek)

Alternative Position

of Guy
d—ek

r
d—ek

Specify B2.5N for
offset neutral assembly

NOTE: Use these assemblies for NESC Grade B

construction.

ASSEMBLY: B2. 4N 5N

ITEM MATERIAL QTY QTY

0 Insulator, pin type (12.47/7.2 kV) 4 4

0 Bolt, machine, 5/8" x req'd length 4 4

d Washer, square 2 1/4" 5 5

f Pin, crossarm, 5/8" x 6 1/2" 4 4

J Screw, lag, 1/2" x 4" 2

bs Bolt, single, upset 1

cm Insulator, spool. 3" 1 1

ec Bracket, offset neutral 1

ek Lockouts 5 5

eq Bracket, insulator/equipment 2 2

NEUTRAL

bJ

Design Parameters:

MAXIMUM LINE ANGLES:

5* — Small Conductors

2* — Larger than #1/0

DOUBLE SUPPORT-NARROW PROFILE

(TANGENT)

APRIL 2005

RUS

2 - PHASE PRIMARY

12.47/7.2 kV
B2.4N

B2.5N



c-d—ek

Position of Guy
(If req'd) minimum_ "tl hr^"

d-ek

Alternative Position

of Guy

i- d—ek

^==V

Specify B2.5NP for
offset neutral assembly

NOTE: Use these assemblies for NESC Grade B

construction.

ASSEMBLY: 82. 4NP 5NP

ITEM MATERIAL QTY QTY

0 Bolt, machine, 5/8" x req'd length 4 4

d Washer, square 2 1/4" 5 5

J Screw, lag, 1/2" x 4" 2
bs Bolt, single, upset 1

cm Insulator, spool, 3" 1 1
ec Insulator, post type (12.47/7.2 kv) 4 4

ec Bracket, offset neutral 1
ek Locknuts 5 5

eq Bracket, insulator/equipment 2 2

NEUTRAL

Design Parameters:

MAXIMUM LINE ANGLES;
5* — Small Conductors

2* — Larger than #1/0

DOUBLE SUPPORT-NARROW PROFILE

(TANGENT)(POST INSULATORS)
APRIL 2005

RUS

2 - PHASE PRIMARY

12.47/7.2 kV
B2.4NP

B2.5NP



c—d—ek

Position of Guy -HH-2" minimum

f—(d—ek)

Alternative Position

-3]="=P'^ of Guy
0—d—ek

I

ASSEMBLY: B2. 6N

ITEM MATERIAL QTY

a insulator, pin type (12.47/7.2 kV) 4

c Bolt, machine, 5/8" x req'd length 5

d Washer, square 2 1/4" 5

f Pin, crossarm, 5/8" x 6 1/2" 4

da Bracket, insulated 1

ek Locknuts 5

eq Bracket, insulator/equipment 2

NEUTRAL

Design Parameters:

MAXIMUM LINE ANGLES:
See TABLE EZ

DOUBLE SUPPORT-NARROW PROFILE

APRIL 2005

RUS

2 - PHASE PRIMARY

12.47/7.2 kV B2.6N



c—d—ek

Position of Guy minimumti Ir^" mini
ea •

Alternative Position

:=i> of Guy
c—d—ek

ASSEMBLY: B2. 6NP

ITEM MATERIAL QTY

c Bolt, machine, 5/8" x req'd length 5

d Washer, square 2 1/4" 5

da Bracket, insulated 1
eo Insulator, post type (12.47/7.2kV) 4

ek Locknuts 5

eq Bracket, insulator/equipment 2

NEUTRAL

Design Parameters:

MAXIMUM LINE ANGLES:
See TABLE E

DOUBLE SUPPORT-NARROW PROFILE

(POST INSULATORS)

APRIL 2005

RUS

2 - PHASE PRIMARY

12.47/7.2 kV B2.6NP



o

J
V

c—d—ek

d—ek

eq f—(d—ek)

Position of Guy
(when req'd)

I ' I cm

cm

bxJ

d-ek
/

La\,
ec

Specify B2.8N for
offset neutral assembly

NOTE: These assemblies used for NESC Grade B
construction.

Assembly: B2. 7N 8N

ITEM MATERIAL QTY QTY

a insulator, oin tvoe 2.47/7.2 kV) 4 4

c Bolt, machine. 5/8" x req'd lenath 4 4

d Washer, sauare 2 1/4" 5 5

f Pin, crosscrm, 5/8" x 6 1/2" 4 4

j Screw, lag, 1/2" x 4" 2

bs Bolt, single, upset 1

cm Insulator, spool, 3" 1 1

ec Bracket, offset neutral 1

ek Lockouts 5 5
eq Bracket, insulator/equipment 2 2

THT

minimum

NEUTRAL

Design Parameters:
Maximum Line Angles

5* — Small Conductors

2* — Larger than §"1/0

DOUBLE SUPPORT-NARROW PROFILE

(TANGENT)

APRIL 2005

RUS

2 - PHASE PRIMARY

\ZA1/1.% kV
B2.7N

B2.8N



0

1

V

o

I

c—d—ek

ro

I

--^<1 ==

\

d—ek

d—ek

•eq (d-ek)
Position of Guy

(when req'd)

Specify B2.8NP for
offset neutral assembly

NOTE: These assemblies used for NESC Grade B
construction.

Assembly: B2. 7NP 8NP

ITEM MATERIAL QTY QTY

c Bolt, machine, 5/8" x req'd length 4 4

d Washer, square 2 1/4" 5 5

i Screw, laq, 1/2" x 4" 2

bs Bolt, single, upset 1

cm Insulator, spool, 3" 1 1

ea Insulator, post type (12.47/7.2 kV) 4 4

ec Bracket, offset neutral 1

ek 1ocknuts 5 5
eq Bracket, insulator/equipment 2 2

2" minimum

NEUTRAL

Design Parameters:
Maximum Line Angles

5* — Small conductors

2* — Larger then #1/0

DOUBLE SUPPORT-NARROW PROFILE

(TANGENT) (POST INSULATORS)

APRIL 2005

RUS

2 - PHASE PRIMARY

12.47/7.2 kV
B2.7NP

B2.8NP



c—d—ek

Position of Guy

f—(d-ek)

W

-H hv 2" minimum

^
T r

Position of Guy
(when req'd)

c—d—ek

bU

Assembly: B2. 9N

ITEM MATERIAL QTY
0 Insulator, pin type (12.47/7.2 kV) 4

0 Bolt, machine, 5/8" x req'd length 5

d Washer, square 2 1/4" 5

f Pin, crossarm, 5/8" x 6 1/2" 4

da Bracket, insulated 1

ek Locknuts 5
eq Bracket, insulator/equipment 2

NEUTRAL

bJ

Design Parameters:
Maximum Line Angles

See TABLE m

DOUBLE SUPPORT-NARROW PROFILE

APRIL 2005

RUS

2 - PHASE PRIMARY

\ZA1/1.1 kV B2.9N



c-d—ek

Position of Guy
2" minimum

(d-ek)

Position of Guy
(when req'd)

I s LNEyiRAj-

c—d—ek

bU

Assembly: B2. 9NP

ITEM MATERIAL QTY

c Bolt, machine. 5/8" x rea'd lenath 5

d Washer, square 2 1/4" 5

da Bracket, insulated 1

ea Insulator, post type (12.47/7.2 kV) 4

ek Lockouts 5
eq Bracket, insulator/equipment 2

fcxJ

Design Parameters:
Maximum Line Angles

See TABLE W.

DOUBLE SUPPORT-NARROW PROFILE

(POST INSULATORS)

APRIL 2005

RUS

2 - PHASE PRIMARY

\2A1/1.2 kV B2.9NP



(d—ek)

Position of Guy

n—d—ek

c—d—ek

n—d-ek

NEUTRAL

n—d—ek

ft
[i

>• 1
II ' 11 n((

eke—'V d—eke-I
(iii))ii II

—tt
II

—a -4E

a-f

ITEM QTY MATERIAL

a 4 Insulator, pin type (12.47/7.2 kV)
c 1 Bolt, machine, 5/8" x req'd length
d 15 Washer, square, 2 1/4"
f 4 Pin, crossarm, steel, 5/8° x 10 3/4"
g 2 Crossarm, 3 5/8" x 4 5/8° x 8' 0°
1 4 Bolt, carriage, 3/8" x 4 1/2°
j 2 Screw, lag, 1/2'x 4"
n 3 Bolt, double arm, 5/8* x req'd length

cu 4. Brace, 28"
da 1 Bracket, insulated

ek 15 Locknuts

d—ek

PLAN

DESIGN PARAMETERS:

See TABLE M DOUBLE SUPPORT ON CROSSARMS

APRIL 2005

RUS
2 - PHASE PRIMARY

\2A1/1.2 kV

B2.21

(B2)



(d—ek)

Position of Guy

n—d-ek

c—d—ek

X m

n-d-ek

NEUTRAL

n—d—ek

\ \

ITEM QTY MATERIAL

c 1 Bolt, machine, 5/8' x req'd length
d 11 Washer, square, 2 1/4°
g 2 Crossarm, 3 5/8" x 4 5/8" x 8' 0°
i 4 Bolt, carriage, 3/8° x 4 1/2"
J 2 Screw, lag, 1/2'x 4°
n 3 Bolt, double arm, 5/8° x req'd length

cu 4 Brace, 28'
do Bracket, insulated
ea 4 Insulator, post type (12.47/7.2 kV)
ek 15 Locknuts

PLAN

d—ek
r"i

d—ek

DESIGN PARAMETERS:

See TABLE W.
DOUBLE SUPPORT ON CROSSARMS

(POST INSULATORS)

APRIL 2005

RUS
2 - PHASE PRIMARY

12.47/7.2 kV

B2.21P

(B2P)



Position of Neutral

4" 3-8" 1'-3" 2-5" A"
1• 1 1

1 q 1

n—d—ek ^ '

#r~CN!!^

Position of Guy

n—d—ek

NEUTRAL

PL7\N

NOTE:

n—d—ek

il d-ek.

d—ek

ITEM QTY MATERIAL
a 2 Insulator, pin type, white, (15 kV)
a 4 Insulator, pin type (12.47/7.2 kV)
d 16 Washer, square, 2 1/4"
f 6 Pin, crossarm, steel, 5/8" x 10 3/4"
g 2 Crossarm, 3 5/8" x 4 5/8" x 8' — 0'
i 4 Bolt, carriage, 3/8" x 4 1/2"
J 2 Screw, lag, 1/2* x 4"
n 3 Bolt, double arm, 5/8° x req'd length

GZ 4 Letters, 2" C, 2° N, with nails
cu 4 Brace, 28"
ek 14 Locknuts

Install either Identification letters
(az) or white insulators in neutral
position.

DESIGN PARAMETERS:

See TABLE m DOUBLE SUPPORT. NEUTRAL ON CROSSARMS

APRIL 2005

RUS
2 - PHASE PRIMARY

12.47/7.2 kV

82.22

(B9)



Position of Neutral

4".1 3-8" T-3" 2-5" ,4"
1

1

g '

n—d—ek

CN !! x".®;

Position of Guy

n—d—ek

NEUTRAL

n—d—ek

d-ek

ITEM QTY MATERIAL

c 2 Insulator, pin type, white, (15 kV)
d 12 Washer, square, 2 1/4°
f 2 Pin, crossarm, steel, 5/8" x 10 3/4"
g 2 Crossarm, 3 5/8° x 4 5/8° x 8' 0°
i 4 Bolt, carriage, 3/8° x 4 1/2°
j 2 Screw, lag, 1/2'x 4°
n 3 Bolt, double arm, 5/8° x req'd length

oz 4 Letters, 2° C, 2" N, with nails
cu 4 Brace, 28°
ea 4 Insulator, post type (12.47/7.2 kV)
ek 14 Lockouts

d—ek

PLAN

NOTE:

install either identification letters
(az) or white insulators in
neutral position.

DESIGN PARAMETERS:

See TABLE W.
DOUBLE SUPPORT. NEUTRAL ON CROSSARMS

(POST INSUUTORS)

APRIL 2005

RUS
2 - PHASE PRIMARY

MAlp.l kV

B2.22P

(B9P)



d—ek

!!-^

Position of Guy
(when req'd)

•<^===(13'

d-ek'

txJ

NOTE: These assemblies used for

NESC Grade B construction.

cm

(M

bs

ASSEMBLY: 82. 24 25

ITEM MATERIAL QTY QTY

a Insulator, pin type (12.47/7.2kV) 4 4

d vVasher, square 2 1/4" 15 15

f Pin, crossarm, steel, 5/8" x 10 3/4" 4 4

g Crossarm, 3 5/8" x 4 5/8" x 8'-0" 2 2

i Bolt, carriage, 3/8" x 4 1/2" 4 4

J Screw, lag, 1/2" x 4" 2 4

n Bolt, double arm, 5/8" x req'd length 3 3

bs Bolt, single, upset 1

cm Insulator, spool, 3" 1 1

cu Brace, 28" 4 4

ec Bracket, offset neutral 1

ek Lockouts 15 15

n—d—ek

NEUTRAL

n-d—ek

- d-ek

d—ek

PL^N

d-ek^ on

Specify B2.25 for
offset neutral assembly

cm

DESIGN PARAMETERS:

MAXIMUM LINE ANGLES:

5*—Small Conductors

2*—Larger than /O

DOUBLE SUPPORT ON CROSSARMS-TANGENT

APRIL 2005

RUS
2 - PHASE PRIMARY

12.47/7.2 kV

82.24,82.25
(B1-1,B1-1A)



n—d—ek

Position of Guy
(when req'd)

d-ek^

txJ

NOTE: These assemblies used for
NESC Grade B construction.

cm bs

ek-

ea

ASSEMBLY: B2. 24P 25P

ITEM MATERIAL QTY QTY

d Washer, square 2 /4" 11 11

g Crossarm, 3 5/8" x 4 5/8" x 8'-0" 2 2

i Bolt, carriage, 3/8" x 4 1/2" 4 4

j Screw, lag, 1/2" x 4" 2 4

n Bolt, double arm, 5/8" x req'd length 3 3

bs Bolt, single, upset 1

cm Insulator, spool, 3" 1 1

cu Brace, 28" 4 4

ea Insulator, post type (l2.47/7.2kV') 4 4

ec Bracket, offset neutral 1

ek Locknuts 11 11

n — iH —n-d-ek

NEUTRAL

n—d—ek

d—ek<^
[l

d—ek

PL^N

d-ek on
cm

/

ec

J

Specify B2.25P for
offset neutral assembly

DESIGN PARAMETERS:

MAXIMUM LINE ANGLES:

5'-Small Conductors

2'-Larger than #1/0

DOUBLE SUPPORT ON OROSSARMS-TANGENT
(POST INSULATORS)

APRIL 2005

RUS
2 - PHASE PRIMARY

12.47/7.2 kV
B2.24P,B2.25P

(B1-1P,B1-1AP)



o—d—ek
bo /

/ 0 k
ek

o \ /

\
PIAH \

Position of Guy

See NOTE.

/
d—ek Lxd

%
v

bo

B3.2

Cip

eu

^==doQI|o][]

0—d—ek

Position of Guy

Neutral

d—ek
bo

B3.3

NOTE: Extension link (item "eu" or "du") or eye bolt (Item "o"), eye
nut (Item "aa") and iocknut (item "ek") may be installed in lower
primary position. Adjust material as required.

ASSEMBLY: B3 .1 .2 .3

ITEM MATERIAL QTY QTY QTY

d Washer, square. 3". curved 3 3 3

k Insulator, suspension, 4 1/4" 4 4 4

0 Bolt, eye, 5/8"x req'd length 3 5 3

aa Nut, eye 2

bo Shackle, anchor 3 3 3

ek Locknuts 3 5 3

eu

(du)
Link, extension, insulated

(Link, extension) — (optional)
2

(2)

DESIGN PARAMETERS:

PERMITTED TRANSVERSE
LOAD= 5000 lbs./Conductor
20'- 60: #1/0 ACSR & Larger
30' — 60': Smeller Conductors

APRIL 2005

RUS

SUSPENSION ANGLE

2 - PHASE PRIMARY

12.47/7.2 kV

B3.1,B3.2.B3.3

(B3)



CD

O

I

CD

-C

CD

0—d—ek

Position of Guy

See NOTE.

d—ek

c—d—ek
Position of Guy
(when req'd)

B3.5

B3.6

B3.8

B3.9

•t

B3.4

do

B3.4 neutral assembly + B3.2 primary subassembly
B3.4 neutral assembly + 83.3 primary subassembly
B3.7 neutral assembly + B3.2 primary subassembly
B3.7 neutral assembly + B3.3 primary subassembly

B3.7

NOTE: Extension link (item "eu" or "du") or eye bolt (item "o"), eye
nut (item "oa") and locknut (item "ek") may be Installed in lower
primary position. Adjust material as required.

ASSEMBLY: B3 .4 .5 .6 .7 .8 .9

ITEM MATERIAL QTY QTY QTY QTY QTY QTY

c Bolt, machine, 5/8" x req'd length 1 1 1

d Washer, sauare, 3", curved 3 3 3 3 3 3

k Insulator, suspension, 4 1/4" 4 4 4 4 4 4

0 Bolt, eye, 5/8"x req'd length 1 2 2 3 2

s Clevis, secondary, swinging, insulated 1 1 1

aa Nut, eye 2 2

bo Shackle, anchor 2 2 2 2 2 2

da Bracket, insulated 1 1 1

ek Locknuts 3 5 3 3 5 3
eu

(du)
Link, extension, insulated
(Link, extension) — (optional)

2

(2)
2

(2)

DESIGN PARAMETERS:

For ANSI Class 53—2 Spool Insulator
(1 3/4") See Table 3ZE;

For ANSI Class 53—4 Spool Insulator
(3") See Table 3Zn;

SUSPENSION ANGLE

APRIL 2005

RUS
2 - PHASE PRIMARY

12.47/7.2 kV
B3.4 - B3.9



0-d—ek

(See Note 1)

o-d—ek

•^==40-

90*-150*

(See Note 2) o d ek

Position of Guys

aa—ek

o—d—ek

Position of Guys

— Neutra s

Guy< /

PLAN
(Top Phase)

NOTES:

1. Separate 6" (top position only) when angle equals 90*.

2. This drawing shows two A5.1 plus two A5.02 assemblies and their material
as an example. Any combination of B5.1 — B5.9, A4.1 — A5.9 and A5.03
assemblies may be installed. Record assemblies separately on staking sheets.
CAUTION: Use the appropriate permitted longitudinal loads.

ITEM QTY MATERIAL

Primary Assemblies, as reg'd (See Note 2)
Connectors, as req'd

av Jumpers, as req'd

DESIGN PARAMETERS:

PERMITTED LONGITUDINAL
LOAD = 5000 lbs./Conductor

DEADEND ANGLE GUIDE (QO'-ISO")

av

APRIL 2005

RUS

2 - PHASE PRIMARY

12.47/7.2 kV
B4.1G

(B4-1)



See Note 1.

Position of Guys

Position of Guys

Neutrals

bU

15*-90*

PU\N
(Top Phase)

NOTES: " V .
1. Separate 6" (top" position- only) when angle equals 90*.

2. This drawing shows two B5.1 and two A1.04N assemblies as an example. Any
combination of two A1:04N plus B5.1 — B5.9, A5.1 — A5.9 and A5.01 — A5.03
assemblies may be installed.' Record assemblies separately on staking sheets.
CAUTION: Use the appropriate permitted longitudinal loads.

ITEM QTY MATERIAL
Primary Assemblies, as req'd (See Note 2)

2 A1.04N primary assemblies

P Connectors, as req'd
av Jumpers, as req'd

19" min,

DESIGN PARAMETERS:

PERMITTED LONGITUDINAL

LOAD = 5000 Ibs./Conductor
DEADEND ANGLE GUIDE (ID'-gO' )

APRIL 2005

RUS

2 - PHASE PRIMARY

12.47/7.2 kV
B4.2G



o-d-ek

o-d-ek

siT
'I I \ ^

LXZ^ '=°

o

I

CO

r

Position of Guy d—ek

See Note 1

Position of Guy

B5.2

eu

o—d—ek

-===L-y^iE^

I I^t====4^^

d-4 ^
asC oQ

bJ
B5.1

bo

B5.3

NOTES: 1. Extension link (item "eu" or "du") or eye bolt (item "o"), eye nut
(item "aa") and locknut (item "ek") may be installed in lower
primary position. Adjust material as required.

2. When connecting to existing bolt end, use eye nut "aa" and
lock nut "ek" instead of eye bolt subassembly "o—d—ek".

ASSEMBLY: B5 .1 .2 .3

ITEM MATERIAL QTY QTY QTY

d Washer, square, 3", curved 3 3 3

k Insulator, suspension, 4 1/4" 4 4 4

0 Bolt, eye, 5/8"x req'd length 3 4 3

P Connectors, as req'd
aa Nut, eye 1

av Jumper's, as req'd
bo Shackle, anchor 1 1

ek Locknuts 3 4 3
eu

(du)
Link, extension, insulated
(Link, extension) — (optional)

2

(2)

DESIGN PARAMETERS:

PERMITTED LONGITUDINAL

LOAD = 5000 lbs./Conductor
APRIL 2005

RUS

SINGLE DEADENDS

2 - PHASE PRIMARY

12.47/7,2 kV
B5.1,B5.2,B5.3
(B5-1)



0-d—ek I—I
o—d-ek

d—ek

See Note 1

-tlfc

c—d—ek

Neutra

B5.5

B5.6

B5.8

B5.9

B5.4 neutral assembly + B5.2 primary subassembly
B5.4 neutral assembly + 05.3 primary subassembly
85.7 neutral assembly + B5.2 primary subassembly
B5.7 neutral assembly + B5.3 primary subassembly

NOTES: 1. Extension link (Item "eu" or "du") or eyebolt (item "o"), eyenut
(item "oa") and locknut (item "ek") may be installed in lower
primary position. Adjust material as required.

2. When connecting to existing bolt end, use eyenut "aa" and
locknut "ek" Instead of eyebolt subassemly "o—d—ek".

ASSEMBLY: B5 .4 .5 .6 .7 .8 .9

ITEM MATERIAL QTY QTY QTY QTY QTY QTY

c Bolt, machine, 5/8" x req'd length 1 1

d Washer, square, 3". curved 3 3 3 3 3 3

k Insulator, suspension, 4 1/4" 4 4 4 4 4 4

0 Bolt, eye, 5/8"x req'd length 2 3 2 3 4 3

P Connectors, as req'd
s Clevis, secondary, swinging, insulated 1 1

QO Nut, eye 1 1
av Jumpers, as req'd
bo Shackle, anchor 2 2 2 2

da Bracket, insulated 1 1 1

ek Locknuts 3 4 3 3 4 3

eu

(du)
Link, extension, insulated

(Link, extension) — (optional)
2

(2)
2

(2)
DESIGN PARAMETERS:

PERMITTED LONGITUDINAL LOAD

For ANSI Class 53—2 Spool
Insulator (1 3/4"): 1,500 lbs

For ANSI Class 53—4 Spool
Insulator (3"); 2,250 lbs

APRIL 2005

RUS

SINGLE DEADENDS

2 - PHASE PRIMARY

12.47/7.2 kV
B5.4 - B5.9



^-6'

Position of Guy

:^-6"

Position of

Neutral

€

PLAN

GUY

(See Note 1).
n—d-ek

1

1 n
IT

1'
T

ri

X
n

eke / "T
V /

d—eke
T

X
II

—y 1
II •

&
U

/I.

GO—ek d—ek

bj

NEUTRAL

NOTES:

1. Designate as B5.31 for assembly with three crossarms.
2. Double arming eye bolt, Item "dy", may be used instead of

double arming bolt, item "n", and eyenut, item "aa".

ac-ek

ITEM QTY MATERIAL

d 10 Washer, square, 2 1/4"
g 2 Crossarm, 3 5/8" x 4 5/8" x 8—0"
i 4 Bolt, carriage, 3/8" x 4 1/2"
J 2 Screw, lag, 1/2" x 4"
k 4 Insulator, suspension, 4 1/4"
n 3 Bolt,double arming,5/8' x req'd length

aa 3 Nut, eye, 5/8"
cu 4 Brace, 28"
ek 17 Locknuts

3. See assembly B6.21 for
alternative neutral position
and materials.

DESIGN PARAMETERS:

PERMITTED UNBALANCED
CONDUCTOR TENSION:

See Table A (Exhibit 2)

SINGLE DEADEND ON CROSSARMS

APRIL 2005

RUS
2 - PHASE PRIMARY

12.47/7.2 kV

B5.21 (B7)
B5.31 (B7-1)



Position of Guy
(When req'd)

aa-ek

n—d-ek

Position of Neutral
(See drawing "N6.r
for construction details)

T
n

—i?
11

fi
"

Tl
1

T eke V r'ii\ d—ek<
r*i

T
X

' II

—a 1
11'
ii

T

J]

d—ek

bj aa—ek d—ek

aa-ek

NEUTRAL

PIAH

NOTES:

1 Double arming bolt, item "n", and
eye nut, item "ac" may be replaced
with double arming eye bolt, item "dy".

Maximum line angle may be
increased to 15* by installing anchor
shackles, item "bo", to (horizontal)
eyenuts and installing side guy as
req'd.

See assembly B5.21 for
alternative neutral position
and materials.

ITEM QTY MATERIAL

d 10 Washer, square, 2 1/4"
d 2 Washer, square, 3", curved
g 2 Crossarm, 3 5/8" x 4 5/8° x 8*0"
i 4 Bolt, carriage, 3/8" x 4 1/2'
j 2 Screw, lag, 1/2'x 4°
k 8 Insulator, suspension, 4 1/4°
n 4 Bolt,double arming,5/8° x req'd length

aa 6 Nut, eye, 5/8'
cu 4 Brace, 28"
ek 22 Locknuts

DESIGN PARAMETERS:

PERMITTED UNBALANCED

CONDUCTOR TENSION:

See Table A (Exhibit 2)

DOUBLE DEADEND ON CROSSARMS

APRIL 2005

RUS
2 - PHASE PRIMARY

12.47/7.2 kV B6.21 (B8)



INDEX C

THREE-PHASE PRIMARY POLE TOP ASSEMBLY UNITS

DRAWING NUMBERS DRAWING TITLE (DESCRIPTION)
1728F-804

(New)
Bulletin 50-3

(Old)

Cl.lN

C1.2N

SINGLE SUPPORT - NARROW PROFILE (TANGENT)

Cl.lNP

C1.2NP

SINGLE SUPPORT-NARROW PROFILE (TANGENT)
(POST INSULATORS)

C1.3N SINGLE SUPPORT - NARROW PROFILE

C1.3NP SINGLE SUPPORT - NARROW PROFILE (POST INSULATORS)

C1.4N

C1.5N

SINGLE SUPPORT-NARROW PROFILE (TANGENT)

CL4NP

C1.5NP

SINGLE SUPPORT-NARROW PROFILE (TANGENT)
(POST INSULATORS)

C1.6N SINGLE SUPPORT - NARROW PROFILE

C1.6NP SINGLE SUPPORT - NARROW PROFILE (POST INSULATORS)

C1.7N

CL8N

SINGLE SUPPORT - NARROW PROFILE (TANGENT)

C1.7NP

C1.8NP

SINGLE SUPPORT-NARROW PROFILE (TANGENT)
(POST INSULATORS)

C1.9N SINGLE SUPPORT-NARROW PROFILE

C1.9NP SINGLE SUPPORT - NARROW PROFILE (POST INSULATORS)

Cl.ll

C1.12

(Cl)
(CIA)

SINGLE SUPPORT ON CROSSARM (TANGENT)

Ci.llL

C1.12L

(Cl-2) SINGLE SUPPORT ON CROSSARM (TANGENT)
(LARGE CONDUCTORS)

Cl.llP

C1.12P

(CIP)
(ClAP)

SINGLE SUPPORT ON CROSSARM (TANGENT)
(POST INSULATORS)

C1.13 SINGLE SUPPORT ON CROSSARM

C1.13L (Cl-4) SINGLE SUPPORT ON CROSSARM

(LARGE CONDUCTORS)

C1.13P SINGLE SUPPORT ON CROSSARM

(POST INSULATORS)



INDEX C

(Page 2)

THREE-PHASE PRIMARY POLE TOP ASSEMBLY UNITS

DRAWING NUMBERS DRAWING TITLE (DESCRIPTION)

1728F-804 BuUetin50-3

(New) (Old)

C1.41 (C9-1) SINGLE SUPPORT, NEUTRAL ON CROSSARM

C1.41L (C9-3) SINGLE SUPPORT, NEUTRAL ON CROSSARM
(LARGE CONDUCTORS)

C1.41P (C9-1P) SINGLE SUPPORT, NEUTRAL ON CROSSARM
(POST INSULATORS)

CL8IG THREE-PHASE JUNCTION GUIDE

C2.1N DOUBLE SUPPORT-NARROW PROFILE (TANGENT)
C2.2N

C2.1NP DOUBLE SUPPORT-NARROW PROFILE (TANGENT)
C2.2NP (POST INSULATORS)

C2.3N DOUBLE SUPPORT-NARROW PROFILE

C2.3NG • DOUBLE SUPPORT-NARROW PROFILE

(ALTERNATIVE GUYING GUIDE)

C2.3NP DOUBLE SUPPORT - NARROW PROFILE (POST INSULATORS)

C2.4N DOUBLE SUPPORT-NARROW PROFILE (TANGENT)
C2.5N

C2.4NP DOUBLE SUPPORT - NARROW PROFILE (TANGENT)
C2.5NP (POST INSULATORS)

C2.6N DOUBLE SUPPORT -NARROW PROFILE

C2.6NP DOUBLE SUPPORT-NARROW PROFILE (POST INSULATORS)

C2.7N DOUBLE SUPPORT-NARROW PROFILE (TANGENT)
C2.8N

C2.7NP DOUBLE SUPPORT - NARROW PROFILE (TANGENT)
C2.8NP (POST INSULATORS)

C2.9N DOUBLE SUPPORT - NARROW PROFILE

C2.9NP DOUBLE SUPPORT - NARROW PROFILE (POST INSULATORS)



THREE-PHASE PRIMARY POLE TOP ASSEMBLY UNITS

DRAWING NUMBERS DRAWING TITLE (DESCRIPTIONS

1728F-804 Bulletin50-3

(Old)(New)

C2.21

C2.21L

C2.21P

C2.24

C2.25

C2.24P

C2.25P

C2.51

C2.51L

C2.51P

C2.52

C2.52L

C2.52P

C3.1

C3.2

C3.3

C3.4

C3.5

C3.6

C3.7

C3.8

C3.9

C3.1L

(C2)

(Cl-3)

(C1-3P)

(Cl-1)
(Cl-IA)

(Cl-lP)
(CI-lAP)

DOUBLE SUPPORT ON CROSSARMS

DOUBLE SUPPORT ON CROSSARMS

(LARGE CONDUCTORS)

DOUBLE SUPPORT ON CROSSARMS

(POST INSULATORS)

DOUBLE SUPPORT ON CROSSARMS - TANGENT

DOUBLE SUPPORT ON CROSSARMS - TANGENT

(POST INSULATORS)

(C9) DOUBLE SUPPORT, NEUTRAL ON CROSSARMS

(C9-2) DOUBLE SUPPORT, NEUTRAL ON CROSSARMS
(LARGE CONDUCTORS)

(C9-2PL) DOUBLE SUPPORT, NEUTRAL ON CROSSARMS
(POST INSULATORS)

(C2-1) DOUBLE SUPPORT ON lO-FOOT CROSSARMS

(C2-2) DOUBLE SUPPORT ON lO-FOOT CROSSARMS
(LARGE CONDUCTORS)

(C2-2PL) DOUBLE SUPPORT ON lO-FOOT CROSSARMS
(POST INSULATORS)

(C3) SUSPENSION ANGLE

SUSPENSION ANGLE

(C3-1) SUSPENSION ANGLE (LARGE CONDUCTORS)

INDEX C

(Page 3)



INDEX C

(Page 4)

THREE-PHASE PRIMARY POLE TOP ASSEMBLY UNITS

DRAWING NUMBERS DRAWING TITLE (DESCRIPTIONS

1728F-804 Bulletin 50-3

(New) (Old)

C4.1G ((C4-1)) DEADEND GUIDE (90^-150°)

C4.2G DEADEND GUIDE (15° - 90°)

C5.1 SINGLE DEADENDS - VERTICAL

C5.2 (C5-1)
C5.3

C5.4 SINGLE DEADENDS - VERTICAL

C5.5

C5.6

C5.7

C5.8

C5.9

C5.11G SINGLE PHASE TAP GUIDE

C5.21 (C7) SINGLE DEADEND ON CROSSARMS
C5.31 (C7-1)

C5.21L SINGLE DEADEND ON CROSSARMS (LARGE CONDUCTORS)
C5.32L

C5.22 (C7-2) SINGLE DEADEND ON CROSSARMS - ALTERNATIVE
C5.32

C5.7IL (C7A) SINGLE DEADEND ON CROSSARM ASSEMBLY

C5.82G THREE PHASE HORIZONTAL TAP GUIDE

C6.21 (C8) DOUBLE DEADEND ON CROSSARMS
C6.31

C6.21L DOUBLE DEADEND ON CROSSARMS (LARGE CONDUCTORS)
C6.31I (C8-3)

C6.52 DOUBLE DEADEND ON lO-FOOT CROSSARMS

C6.53

C6.52G DOUBLE DEADEND ON lO-FOOT CROSSARMS

(FEEDTHROUGH GUIDE)

C6.91G DOUBLE DEADENDS (BUCKARMS) GUIDE



1^ Position of Guy
(when req'd)

>.c—d—ek

c—d—ek

^ Alternative Position I | NEUTRAL
of Guy ^

d-ek/ cm

d-ek pO
Xi===4

Specify C1.2N for
offset neutral assembly

cm

ASSEMBLY: C1. IN 2N

ITEM MATERIAL QTY QTY

0 Insulator, pin type (12.47/7.2 kV) 3 3

b Pin, pole top, 20" 1 1

c Bolt, machine, 5/8" x req'd length 6 6

d Washer, square 2 1/4" 7 7

(f) (Pin, crossarm, 5/8" x 6 1/2") (2) (2)
j Screw, lag, 1/2" x 4" 2

bs Bolt, single, upset 1

cm Insulator, spool, 3" 1 1

ec Bracket, offset neutral 1

ek Locknuts 7 7

eq Bracket, insulator/equipment 2 2

(If req'd)

loJ

Design Parameters:

MAXIMUM LINE ANGLES:

5*—Small Conductors

2'—Larger than jfl/O

SINGLE SUPPORT-NARROW PROFILE

(TANGENT)

APRIL 2005

RUS

3 - PHASE PRIMARY

MAI/1.2 kV
C1.1N

C1.2N



c—d—ek

eq ^ (d-ek)
Position of Guy
(when req'd)

Hop
c-d-ek

Alternative Position
_ _of_ Guy

l-ek ^ cm ^ cm

Specify C1.2NP for
offset neutral assembly

ASSEMBLY: C1. 1NP 2NP

ITEM MATERIAL QTY QTY

c Bolt, machine, 5/8" x req'd length 6 6

d Washer, square 2 1/4" 7 7

J Screw, lag, 1/2" x 4" 2

bs Bolt, single, upset 1

cm Insulator, spool, 3" 1 1

ea Insulator, post type (12.47/7.2 kV) 3 3

eb Bracket, pole top 1 1

ec Bracket, offset neutral 1

ek Lockouts 7 7

eq Bracket, insulator/equipment 2 2

NEUTRAL

txJ

Design Parameters:

MAXIMUM LINE ANGLES:

5*—Small Conductors

2*~Larger than

SINGLE SUPPORT-NARROW PROFILE

(TANGENT) (POST INSULATORS)

APRIL 2005

RUS

3 - PHASE PRIMARY

12.47/7.2 kV
C1.1NP

C1.2NP



Position of Guy

c—d—ek

Alternative Position

of Guy

c—d-ek

NOTE: If additional or alternative guying Is required,
frame pole according to C2.3NG.

ASSEMBLY: 01 3N

ITEM MATERIAL QTY

Insulotor, pin type (12.47/7.2 kV)
Pin, pole top, 20"
Bolt, machine, 5/8" x req'd length 7

7

c—d—ek

(fi
Washer, square 2 1/4"

(Pin, crossorm, 5/8" x 6 1/2") (2) (If req'd)
do Bracket, insulated

ek Locknuts 7

eq Bracket, insulator/equipment

NEUTRAL

Design Parameters:

MAXIMUM LINE ANGLES:

See TABLE I

SINGLE SUPPORT-NARROW PROFILE

APRIL 2005

RUS

3 - PHASE PRIMARY

12.47/7.2 kV C1.3N



eq

Position of Guy

ea

(d—ek)

c—d—ek

r*

f

•eo

"eb

Hah

0—d-ek

c—d-ek

Alternative Position

of Guv

ASSEMBLY: 01. 3NP

ITEM MATERIAL QTY

c Bolt, machine, 5/8" x req'd length 7

d Washer, square 2 1/4" 7

da Bracket, insulated 1

ea Insulator, post type (12.47/7.2 kV) 3

eb Bracket, pole top 1

ek Lockouts 7
eq Bracket, insulator/equipment 2

NEUTRAL

Design Parameters:

MAXIMUM LINE ANGLES;

See TABLE H

SINGLE SUPPORT-NARROW PROFILE

(POST INSULATORS)

APRIL 2005

RUS

3 - PHASE PRIMARY

12.47/7.2 kV C1.3NP



Position of Guy
\y (when req'd)

c—d—ek

Alternative Position of Guy

TfT^^bs
d-ek cm

I Lneutral
1 r

d—ek

Xi===4

Specify C1.5N for
offset neutral assembly

cm

ASSEMBLY: 01. 4N 5N

ITEM MATERIAL QTY QTY

G Insulator, pin type (12.47/7.2 kV) 3 3

C Bolt, machine, 5/8" x req'd lenqth 6 6

d Washer, square 2 1/4" 7 7

(f) (Pin, crossarm, 5/8" x 6 1/2") (3) (3)
Screw, lag, 1/2" x 4" 2

bs Bolt, single, upset 1

cm Insulator, spool, 3" 1 1

ec Bracket, offset neutral 1

ek Locknuts 7 7

eq Bracket,insulator/equipment 3 3

(If req'd)

bxJ

Design Parameters:

MAXIMUM LINE ANGLES:

5*—Small Conductors

2*—Larger than #1/0

SINGLE SUPPORT-NARROW PROFILE

(TANGENT)

APRIL 2005

RUS

3 - PHASE PRIMARY

12.47/7.2 kV
C1.4N

C1.5N



c—d—ek

eq - (d-ek)
Position of Guy

—"(when req'd)

Alternative Position

of Guy

d-ek/ tU d-ek pn cm

Specify C1.5NP for
offset neutral assembly

ASSEMBLY: C1. 4NP 5NP

ITEM MATERIAL QTY QTY

c Bolt, machine 5/8" x req'd length 6 6

d Washer, square 2 1/4" 7 7

J Screw, lag, 1/2" x 4" 2

bs Bolt, single, upset 1

cm Insulator, spool, 3" 1 1

60 Insulator, post type (12.47/7.2 kV) 3 3

ec Bracket, offset neutral 1

ek Locknuts 7 7

eq Bracket, insulator/equipment 3 3

H • h

NEUTRAL

ICxJ

Design Parameters:

MAXIMUM LINE ANGLES:

5*—Small Conductors

2*—Larger than f^1/0

SINGLE SUPPORT-NARROW PROFILE

(TANGENT) (POST INSULATORS)

APRIL 2005

RUS

3 - PHASE PRIMARY

12.47/7.2 kV
C1.4NP

C1.5NP



Position of Guy

c—d—ek

Alternative Position

of Guy

r

NEUTRAL

c—d—ek
hxj

ASSEMBLY: 01. 6N

ITEM MATERIAL QTY

a Insulator, pin type (12.47/7.2 kV) 3

c Bolt, machine, 5/8" x req'd length 7

d Washer, square 2 1/4" 7

(0 (Pin, crossarm, 5/8" x'6 1/2") (3)
da Bracket, insulated 1

ek Locknuts 7

eq Bracket, insulator/eauipment 3

(If req'd)

Design Parameters:
Maximum Line Angles

See TABLE H

SINGLE SUPPORT-NARROW PROFILE

APRIL 2005

RUS

3 - PHASE PRIMARY

12.47/7.2 kV C1.6N



(d—ek)

1^/ Position of Guy

c—d—ek

Alternate Position of Guy

1^ I

4. H s h

c—d—ek

ASSEMBLY: C1. 6NP

ITEM MATERIAL QTY

c Bolt, machine 5/8" x req'd length 7

d Washer, square 2 1/4" 7

da Bracket, insulated 1
ea Insulator, post type (12.47/7.2 kV) 3

ek Locknuts 7
eq Bracket, insulator/equipment 3

NEUTRAL

txj

Design Parameters:

MAXIMUM LINE ANGLES;

See TABLE 0

SINGLE SUPPORT-NARROW PROFILE

(POST INSUUTORS)

APRIL 2005

RUS

3 - PHASE PRIMARY

12.47/7.2 kV C1.6NP



c—d—ek eq f-(d-ek)

Position of Guy
(when req'd)

Thtltr-iXI I \
d-ek'^ CxJ cm

d-ek
cm

Lo j
ec

Specify C1.8N for
offset neutral assembly

Assembly: C1. 7N 8N

ITEM MATERIAL QTY QTY

G Insulator, oin tvoe ('12.47/7.2 kV") 3 3

C Bolt, machine. 5/8" x rea'd lenath 6 6

d Washer, sauare 2 1/4" 7 7

(f) (Pin. crossarm, 5/8" x 6 1/2") (3) (3)
i Screw, lag, 1/2" x 4" 2

bs Bolt, single, upset 1

cm Insulator, spool, 3" 1 1

ec Bracket, offset neutral 1

ek Locknuts 7 7
eq Bracket, insulator/equipment 3 3

(If req'd)

S5

W

o

I - I NEUTRAL
ifT-l

Design Parameters:
Maximum Line Angles

5* — Small Conductors

2* — Larger than §^/0

SINGLE SUPPORT-NARROW PROFILE

(TANGENT)

APRIL 2005

RUS

3 - PHASE PRIMARY

12.47/7.2 kV
C1.7N

C1.8N



c—d—ek

d—ek

Position of Guy
(when req'd)

d—ek

Specify C1.8NP for
offset neutral assembly

Assembly: C1. 7NP BMP

ITEM MATERIAL QTY QTY

c Bolt, machine, 5/8" x req'd lenqth 6 6

d Washer, sauore 2 1/4" 7 7

i Screw, Icq, 1/2" x 4" 2

bs Bolt, single, upset 1

cm Insulator, spool, 3" 1 1

60 Insulator, post type {\1A1/IkV) 3 3

ec Bracket, offset neutral 1

ek Locknuts 7 7
eq Bracket, insulator/equipment 3 3

NEUTRAL

Design Parameters:
Maximum Line Angles

5* — Small conductors

2* — Larger than #1/0

SINGLE SUPPORT-NARROW PROFILE

(TANGENT) (POST INSUU^TORS)

APRIL 2005

RUS

3 - PHASE PRIMARY

12.47/7.2 kV
C1.7NP

C1.8NP



c-d—ek eq^f—(d—ek)

Alternative Position of

Guys (when req'd)

Position of Guy

Alternative Position of

Guys (when req'd)

W

5

c—d—ek

I_g_ 1_NEUTRAL

Assembly: C1. 9N

ITEM MATERIAL QTY

a Insulator, oin tvoe (12.47/7.2 kV) 3

c Bolt, machine. 5/8" x reo'd lenath 7

d Washer, square 2 1/4" 7

(0 (Pin, crossarm, 5/8" x 6 1/2") (3)
da Bracket, insulated 1

ek Locknuts 7
eq Bracket, insulator/equipment 3

(If req'd)

Design Parameters:
Maximum Line Angles

See TABLE S

SINGLE SUPPORT-NARROW PROFILE

APRIL 2005

RUS

3 - PHASE PRIMARY

12.47/7.2 kV C1.9N



o

J
V

o

I

o

J

c—d—ek

ro

I

hO

tn

c—d—ek bL

Alternative Position

of Guys (when req'd)

Position of Guy

Alternative Position

of Guys (when req'd)

da

Assembly: 01. 9NP

ITEM MATERIAL QTY

c Bolt, machine, 5/8" x req'd length 7

d Washer, square 2 1/4" 7

da Bracket, insulated 1
ea insulator, post type (12.47/7.2 kV) 3

ek Locknuts 7

eq Bracket, insulator/equipment 3

W

NEUTRAL

Design Parameters:

MAXIMUM LINE ANGLES:

See TABLE fl

SINGLE SUPPORT-NARROW PROFILE

(POST INSULATORS)

APRIL 2005

RUS

3 - PHASE PRIMARY

12.47/7.2 kV C1.9NP



It

Position of Guy
(When Req'd) I |

d—ek^

c—d—ek a. '

cm

d—ek

=====

d-ek

NEUTRAL

cm

txJ
Specify C1.12 for
offset neutral assembly txJ

ASSEMBLY: 01. 11 12

ITEM MATERIAL QTY QTY
a Insulator, pin type, (12.47/7.2 kV) 3 3

b Pin, pole top, 20" 1 1

c Bolt, machine, 5/8 x req'd length 3 3

d Washer, square, 2 1/4" 7 7

f Pin, crossarm, steel, 5/8" x 10 3/4" 2 2

g Orcssarm, 3 5/8" x 4 5/8° x 8'—0° 1 1

I Bolt, carriage, 3/8° x 4° 2 2

j Screw, lag, 1/2" x 4" 1 3

bs Bolt, single, upset 1

cm Insulator, spool, 3" 1 1

cu Brace, 28° 2 2

ec Bracket, offset neutral 1

ek Locknuts 6 6

DESIGN PARAMETERS:

MAXIMUM LINE ANGLES:
5° — Smoll Conductors
2' — Larger then #1/0

SINGLE SUPPORT ON CROSSARM

(TANGENT)

APRIL 2005

RUS

3 - PHASE PRIMARY

12.47/7.2 kV

C1.11 (01)
01.12 (01A)



c—d

\

(d—ek)

a—f

c (1/20

'd (round)

Position of Guy
(when req d)

d—ek

NEUTRAL

PLAN

c—d—ek

^ U

c—d—ek

ASSEMBLY: 01. 11L 12L

ITEM MATERIAL QTY QTY

a Insulator, pin type, (12.47/7.2 kV) 3 3

b Pin, pole top, 20" 1 1

c Bolt, machine, 1/2" x req'd length 2 2

c Bolt, machine, 5/8' x req'd length 6 6

d Washer, round, 1 3/8* 2 2

d Washer, square, 2 1/4° 10 10

f Pin, crossarm, clamp type 2 2

9 Crossarm, 3 5/8" x 4 5/8" x 8'—0" 1 1

J Screw, lag, 1/2" x 4° 2

bs Bolt, single, upset 1

cm Insulator, spool, 3" 1 1

cu Brace, wood, 60" span 1 1

ec Bracket, offset neutral 1

ek Locknuts 9 9

d-ek^ on
cm

/

DESIGN PARAMETERS:

MAXIMUM UNE ANGLE:

2° — (Large Conductors)

ec

J

Specify C1.12L for
offset neutral assembly

SINGLE SUPPORT ON CROSSARM

(TANGENT) (LARGE CONDUCTORS)

APRIL 2005
3 - PHASE PRIMARY

12.47/7.2 kV
C1.11L (01-2)
C1.12LRUS



ij>c-d—ek N.

Position of Guy
(When Req'd) j j

d-ek

d—ek cm

4====:

Specify C1.12P for
offset neutral assembly

txj

ASSEMBLY: 01. IIP 12P

ITEM MATERIAL QTY QTY
c Bolt, machine, 5/8" x req'd length 3 3

d Washer, square, 2 1/4" 5 5

g Crossarm, 3 5/8" x 4 5/8" x S—0" 1 1

i Bolt, carriage, 3/8" x 4" 2 2

j Screw, lag, 1/2" x 4° 1 3

bs Bolt, single, upset 1

cm Insulator, spool, 3' 1 1

cu Brace, 28" 2 2

ea Insulator, post type (12.47/7.2 kV) 3 3

eb Bracket, pole top 1 1
ec Bracket, offset neutral 1

ek Locknuts 6 6

d—ek

NEUTRAL

DESIGN PARAMETERS:

MAXIMUM LINE ANGLES:
5" — Small Conductors
2° — Larger than #1/0

SINGLE SUPPORT ON CROSSARM

(TANGENT) (POST INSULATORS)

APRIL 2005

RUS

3 - PHASE PRIMARY

12.47/7.2 kV

01.IIP (C1P)
C1.12P (C1AP)



Position of Guy/
(When Req'd) | | I J

c—d—ek'

c—d—ek a. '

txj

ITEM QTY MATERIAL

a 3 Insulator, pin type (12.47/7.2 kV)
b 1 Pin, pole top, 20*
c 4 Bolt, machine, 5/8° x req'd length
d 7 Washer, square, 2 1/4"
f 2 Pin, crossarm, steel, 5/8" x 10 3/4"
g 1 Crossarm, 3 5/8° x 4 5/8" x 8' — 0'
i 2 Bolt, carriage, 3/8° x 4 1/2"
J 1 Screw, lag, 1/2" x 4"

cu 2 Brace, 28°
da 1 Bracket, Insulated

ek 6 Locknuts

d-ek

NEUTRAL

txj

DESIGN PARAMETERS:

See TABLE I SINGLE SUPPORT ON CROSSARM

APRIL 2005

RUS
3 - PHASE PRIMARY

12.47/7.2 kV 01.13



001 ®

/ / / NEUTRAL /
^ A ^ /

B ! /
i (GD

d-ek
c (1/2) \ \

d (round)

Position of Guy

c—d—ek

ITEM QTY MATERIAL

0 4 Insulator, pin type (12.47/7.2 kV)
b 2 Pin, pole top, 20", straight or offset
c 2 Bolt, machine, 1/2" x req'd length
c 8 Bolt, machine, 5/8' x req'd length
d 2 Washer, round, 1 3/8°
d 12 Washer, square, 2 1/4°
f 2 Pin, crossarm, clomp type
g 1 Crossarm, 3 5/8" x 4 5/8" x 8' 0"
cu 1 Brace, wood, 60" span
da 1 Bracket, insulated
ek 10 Locknuts

PLAN

c—d—ek

c—d—ek

t>J

DESIGN PARAMETERS:

See TABLE IE
SINGLE SUPPORT ON CROSSARM

(LARGE CONDUCTORS)

APRIL 2005

RUS
3 - PHASE PRIMARY

12.47/7.2 kV

C1.13L

(C1-4)



c—d—ek

Position of Guy |

c—d—ek'

fcxj

ITEM QTY MATERIAL

c 4 Bolt, machine, 5/8' x req'd length
d 5 Washer, square, 2 1/4"
g 1 Crossarm, 3 5/8" x 4 5/8" x 8' - 0"
i 2 Bolt, carriage, 3/8" x 4 1/2"
J 1 Screw, lag, 1/2" x 4"

cu 2 Brace, 28°
da 1 Bracket, insulated
ea 3 Insulator, post type (12.47/7.2 kV)
eb 1 Bracket, pole top
ek 6 Locknuts

d-ek

NEUTRAL

txJ

DESIGN PARAMETERS:

See TABLE I
SINGLE SUPPORT ON CROSSARM

(POST INSULATORS)

APRIL 2005

RUS

3 - PHASE PRIMARY

12.47/7.2 kV C1.13P



a—f

c (1/2)
d (round)

c—d

d—e

PLAN

Position of Neutral

Position of Guy

ITEM QTY MATERIAL

a 1 Insulator, pin type, 15 kV, white
a 3 Insulator, pin type (12.47/7.2 kV)
c 2 Bolt, machine, 1/2" x req'd length
c 2 Bolt, machine, 5/8' x req'd length
d 2 Washer, round, 1 3/8"
d 7 Washer, square, 2 1/4°
f 4 Pin, crossarm, steel, 5/8" x 10 3/4'
g 1 Crossarm, 3 5/8" x 4 5/8" x 10—0'

az 4 Letters, 2" C, 2" N, with 1" nails
cu 1 Brace, wood, 60" span
ek 4 Locknuts

\
{ " \
^ II /
^41^

NEUTRAL

c—d—ek

NOTE: Install either Identification
letters (az) or white Insulator
in neutral position.

DESIGN PARAMETERS:

See TABLE H SINGLE SUPPORT, NEUTRAL ON CROSSARM

APRIL 2005

RUS
3 - PHASE PRIMARY

12.47/7.2 kV

C1.41

(C9-1)



c—d

(d—ek)
(bock)

d-ek

c (1/2') \
d (round)

PLAN

Position of Neutral

Position of Guy

NEUTRAL

j .d-ek

c-d

^ CN

c—d(d—ek)

c—d—ek

ITEM QTY MATERIAL

NOTE: Install either identification
letters (oz) or white insulator
In neutral position.

a 1 Insulator, pin type, 15 kv, white
a 3 Insulator, pin type (12.47/7.2 kV)
c 2 Bolt, machine, 1/2' x req'd length
c 6 Bolt, machine, 5/8' x req'd length
d 2 Washer, round, 1 3/8°
d 11 Washer, square, 2 1/4°
f 4 Pin, crossarm, steel clamp type
g 1 Crossarm, 3 5/8° x 4 5/8" x 10'-0°

GZ 4 Letters, 2" C, 2" N, with T nails
CU 1 Brace, wood, 60" span
ek 8 Locknuts

DESIGN PARAMETERS:

See TABLE IE
SINGLE SUPPORT, NEUTRAL ON CROSSARM

(LARGE CONDUCTORS)

APRIL 2005
3 - PHASE PRIMARY C1.41L

12.47/7.2 kV (C9-3)RUS



ea

c (1/2)
d (round)

c-d

\
{ " *
L« I

II

:^r-

d—ek

PLAN

Position of Neutral

Position of Guy

T
I
I
I
I

NEUTRAL

c—d—ek

ITEM QTY MATERIAL

G 1 Insulator, pin type, 15 kV, white
C 2 Bolt, machine, 1/2' x req'd length
C 2 Bolt, machine, 5/8' x req'd length
d 2 Washer, round, 1 3/8'
d 4 Washer, square, 2 1/4°
f 1 Pin, crossarm, steel, 5/8' x 10 3/4°
g 1 Crossarm, 3 5/8° x 4 5/8" x 10—0"

GZ 4 Letters, 2" C, 2° N, with 1" nails
cu 1 Brace, wood, 60" span
ea 3 Insulator, post type (12.47/7.2 kV)
ek •4 Locknuts

NOTE: Install identification letters (az)
In neutral position, (optional)

DESIGN PARAMETERS:

See TABLE I
SINGLE SUPPORT, NEUTRAL ON CROSSARM

(POST INSULA.TORS)

APRIL 2005

RUS
3 - PHASE PRIMARY

12.47/7.2 kV

C1.41P

(C9-1P)



19" MIN
NEUTRAL

PLAN

c . r

4=

p ^ ^ 1
II II It 1

- -H 1— II— H- — r
II II II 1 Wi ! CN ! ii

05

Position of Guy
(When req'd)

•av

NEUTRAL
01.41 "

ITEM QTY MATERIAL 1 1

! I
1 1
bU

1 C1.11 Primary Assembly
1 01.41 Primary Assembly

P Connectors, as req'd
av Jumpers, as req'd

DESIGN PARAMETERS:

MAXIMUM LINE ANGLES:

5° — Small Conductors
2"— Larger than #1/0

THREE PHASE JUNCTION GUIDE

APRIL 2005
3 - PHASE PRIMARY p.

12.47/7.2 kVRUS



"H 2" minimum

° . - TW

d—ek

f Alternative Position

of Guy

C2.1N

Position of Guy
(when req'd)

c-d—ek

Specify 02.2N for offset
neutrol assembly.

NOTES: These assemblies used for NESO Grade B

construction.

ASSEMBLY: 02. IN 2N

ITEM MATERIAL QTY QTY
a Insulator, pin type (12.47/7.2 kV) 6 6

b Pin, pole top, 20" 2 2
c Bolt, machine, 5/8" x req'd length 6 6

d Washer, square 2 1/4" 5 5

f Pin, crossarm, 5/8" x 6 1/2" 4 4

i Screw, lag, 1/2" x 4" 2

bs Bolt, single upset 1

cm Insulator, spool, 3" 1 1

ec Bracket, offset neutral 1

ek Locknuts 7 7
eq Bracket, insulator/equipment 2 2

NEUTRAL

Design Parameters:

MAXIMUM LINE ANGLES:

5* — Small Conductors

2' — Larger than #1/0

DOUBLE SUPPORT-NARROW PROFILE

(TANGENT)

APRIL 2005

RUS

3 - PHASE PRIMARY

12.47/7.2 kV
C2.1N

C2.2N



d—ek

Position of Guy
(when req'd)

c-d—ek

Alternative Postion

d—ek

Specify C2.2NP for
offset neutral assembly.

NOTES: These assemblies used for NESC Grade B
construction.

ASSEMBLY: C2. 1NP 2NP

ITEM MATERIAL QTY QTY
c Bolt, machine, 5/8" x req'd length 6 6

d Washer, sauare 2 1/4" 5 5

J Screw, lag, 1/2" x 4" 2

bs Bolt, single upset 1

cm Insulator, spool, 3" 1 1

ea Insulator, post type (12.47/7.2 kV) 6 6

eb Bracket, pole top 2

€0 Bracket, offset neutral 1

ek Locknuts 7 7

eq Bracket, insulator/equipment 2 2

ek

-|^ 1^ 2" minimum

NEUTRAL

Design Parameters:

MAXIMUM LINE ANGLES:

5* — Small Conductors

2* — Larger than §^/0

DOUBLE SUPPORT-NARROW PROFILE

(TANGENT) (POST INSULATORS)

APRIL 2005

RUS

3 - PHASE PRIMARY

MA7/1.2 kV
C2.1NP

C2.2NP



c—d—ek

TT
c-d-ek

^ Alternative Position
of Guy

c—d—d—ek

eq

Position of Guy

NOTES: If additional or alternative guying Is required
frame pole according to C2.3NG.

ASSEMBLY: 02. 3N

ITEM MATERIAL QTY
a Insulator, pin type (12.47/7.2 kV) 6

b Pin, pole top, 20" 2
c Bolt, machine, 5/8" x req'd length 8

d Washer, square 2 1/4" 7

f Pin, crossarm, 5/8" x 6 1/2" 4

da Bracket, insulated 1

ek Locknuts 8

eq Bracket, Insulator/equipment 2

ek

-H 2" minimum

iff

NEUTRAL

(cxJ

Design Parameters:

MAXIMUM LINE ANGLES:

See Table IE

DOUBLE SUPPORT-NARROW PROFILE

APRIL 2005

RUS

3 - PHASE PRIMARY

12.47/7.2 kV C2.3N



c—d—ek

c-d-ek

Design Parameters:

MAXIMUM LINE ANGLES:
See Table 11

c-d-d—ek

Position of Guy
(when req'd)

Position of Guy

f-(d-ek)

Position of Guy
(when req'd)

ek

-H 2" minimum

TWf

« |_N EUTRAL

DOUBLE SUPPORT-NARROW PROFILE

(ALTERNATIVE GUYING GUIDE)

APRIL 2005

RUS

3 - PHASE PRIMARY

12.47/7.2 kV C2.3NG



c—d—ek

c-d-d-ek

Position of Guy

Alternative Position
of Guy

NOTES: If additional or alternative guying is required,
frame pole according to C2.3NG

ASSEMBLY: 02. 3NP

ITEM MATERIAL QTY
c Bolt, machine, 5/8" x req'd length 8

d Washer, square 2 1/4" 7

da Bracket, insulated 1
eo Insulator, post type (12.47/7.5 kV) 6

eb Bracket, pole too 2

ek Locknuts 8
eq Bracket, insulator/equipment 2

ea

eb

ek

jHH-2" minimum

NEUTRAL

Design Parameters:
Maximum Line Angles:

See TABLE E

DOUBLE SUPPORT-NARROW PROFILE

(POST INSULATORS)

APRIL 2005

RUS

2 - PHASE PRIMARY

12.47/7.2 kV C2.3NP



c—d-ek

-H H- 2" minimum

I 1/ (If reqd)

(d-ek)
eq

Position of Guy

Alternative Position of Guy
(If req'd)

d-ek^ cm

I I NEUTRAL
1TT I

d-ek

X.^==4

Specify C2.5N for
offset neutral assembly

NOTE: These assemblies used for NESC Grade B

construction.

ASSEMBLY: 02. 4N 5N

ITEM MATERIAL QTY QTY

a insulator, pin type (12.47/7.2 kV) 6 6

c Bolt, machine, 5/8" x req'd length 6 6

d Washer, square 2 1/4" 7 7

f Pin, crossarm, 5/8" x 6 1/2" 6 6

J Screw, lag, 1/2" x 4" • • 2

bs Bolt, single, upset 1

cm insulator, spool, 3" 1 1

ec Bracket, offset neutral 1

ek Locknuts 7 7

eq Bracket, insulator/equipment 3 3

Design Parameters:

MAXIMUM LINE ANGLES:

5*—Small Conductors

2'—Larger than #1/0

DOUBLE SUPPORT-NARROW PROFILE

(TANGENT)

APRIL 2005

RUS

3 - PHASE PRIMARY

12.47/7.2 kV
C2.4N

C2.5N



c—d—ek

(d—ek)
eq

Position of Guy
1/ "(If req'd)

minimum

Alternative Position of Guy
(If req'd)

d-ek cm

I , NEUTRAL
j-rrl

d-ek PO
X4====i

Specify C2.5NP for
offset neutral assembly

NOTE: These assemblies used for NESC Grade B

construction.

ASSEMBLY: C2. 4NP 5NP

ITEM MATERIAL QTY QTT

c Bolt, machine, 5/8" x req'd length 6 6

d Washer, square 2 1/4" 7 7

J Screw, lag, 1/2" x 4" 2

bs Bolt, single, upset 1

cm Insulator, spool, 3" 1 1

ea Insulator, post type, (12.47/7.2kV) 6 6

ec Bracket, offset neutral 1

ek Locknuts 7 7

eq Bracket, insulator/equipment 3 3

cm txj

Design Parameters:

MAXIMUM LINE ANGLES:

5*—Small Conductors

2*—Larger than #1/0

DOUBLE SUPPORT-NARROW PROFILE

(TANGENT)(POST INSULATORS)

APRIL 2005

RUS

3 - PHASE PRIMARY

12.47/7.2 kV
C2.4NP

C2.5NP



c—d—ek

-H [+ 2" minimum

f-(d—ek)

Position of Guy

Alternative Position of Guy

c—d—ek

NOTE: If additional guying is required,
use assembly C2.9N.

ASSEMBLY: C2. 6N

ITEM MATERIAL QTY

0 Insulator, pin type (12.47/7.2 kV) 6

0 Bolt, machine, 5/8" x req'd length 7

d Washer, square 2 1/4" 7

f Pin, crossarm, 5/8" x 6 1/2" 6

do Bracket, insulated 1

ek Locknuts 7

eq Bracket, insulator/equipment 3

NEUTRAL

Design Parameters:

MAXIMUM LINE ANGLES:
See TABLE E

DOUBLE SUPPORT-NARROW PROFILE

APRIL 2005

RUS

3 - PHASE PRIMARY

12.47/7.2 kV C2.6N



c-d-ek

-H minimum

±.-.

c-d-ek

blj

Position of Guy

Alternative Position of Guy

da

NOTE: If additional guying is required,
use assembly C2.9NP.

ASSEMBLY: C2. 6NP

ITEM MATERIAL QTY

c Bolt, machine, 5/8" x req'd length 7

d Washer, square 2 1/4" 7

da Bracket, insulated 1
ec Insulator, post type (12.47/7.2kV) 6

ek Locknuts 7

eq Bracket, insulator/equipment 3

NEUTRAL

Design Parameters:

MAXIMUM LINE ANGLES:
See TABLE EZ

DOUBLE SUPPORT-NARROW PROFILE

(POST INSULATORS)

APRIL 2005

RUS

3 - PHASE PRIMARY

12.47/7.2 kV C2.6NP



c-d—ek f-(d—ek)

Position of Guy
(when req'd)

5

d—ek'' bU cm
d—ek

^Nij===4

Ua
Specify C2.8N for
offset neutral assembly

NOTE: These assemblies used for NESC Grade B
construction.

Assembly: C2. 7N 8N

ITEM MATERIAL QTY QIY

a Insulator, oin tvoe ('12.47/7.2 kVl 6 6

c Bolt, machine, 5/8" x rea'd lenath 6 6

d Washer, sauore 2 1 /4" 7 7

f Pin. crossarm, 5/8" x 6 1/2" 6 6

j Screw, laq, 1/2" x 4" 2

bs Bolt, single, upset 1

cm Insulator, spool, 3" 1 1

ec Bracket, offset neutral 1

ek Locknuts 7 7

eq Bracket, insulator/equipment 3 3

TWT

2" minimum

[HI

NEUTRAL

Design Parameters:
Maximum Line Angles

5* - Small Conductors

2* — Larger than

DOUBLE SUPPORT-NARROW PROFILE

(TANGENT)

APRIL 2005

RUS

3 - PHASE PRIMARY

12.47/7.2 kV
C2.7N

C2.8N



c—d—ek

T

d—ek

Position of Guy
(when req'd)

d-ek

1

Specify C2.8NP for
offset neutral assembly

NOTE: These assemblies used for NESC Grade B
construction.

Assembly: 02. 7NP 8NP

ITEM MATERIAL QTY QTY

c Bolt, machine. 5/8" x req'd lenqth 6 6

d Washer, square 2 1/4" 7 7

i Screw, laq, 1/2" x 4" 2

bs Bolt, single, upset 1

cm Insulator, soool. 3" 1 1
00 Insulator, post type ('12.47/7.5 kV) 6 6

60 Bracket, offset neutral 1

ek Locknuts 7 7

eq Bracket, insulator/equipment 3 3

minimum

NEUTRAL

Design Parameters:
Maximum Line Angles

5* — Small conductors

2' — Larger than #1/0

DOUBLE SUPPORT-NARROW PROFILE

(TANGENT) (POST INSUU^TORS)

APRIL 2005

RUS

3 - PHASE PRIMARY

12.47/7.2 kV
C2.7NP

C2.8NP



c-d—ek
W

(Alternative Position of Guys) I I
-H H- 2" minimum

TOTf-(d—ek)

o

J
ro

I Position of Guy

TOT
o

J fO

I (Alternative Position of Guys)

s-
:-d-ek IcxJ

da

Assembly: C2. 9N

ITEM MATERIAL QTY

a Insulator, pin type (12.47/7.2 kV) 6

c Bolt, machine, 5/8" x req'd length 7

d Washer, square 2 1/4" 7

f Pin, crossarm, 5/8" x 6 1/2" 6

da Bracket, insulated 1

ek Locknuts 7

eq Bracket, insulator/equipment 3

Ĵ |_N^TRAJ_
bxJ

Design Parameters:
Maximum Line Angles

See TABLE E

DOUBLE SUPPORT-NARROW PROFILE

APRIL 2005

RUS

3 - PHASE PRIMARY

12.47/7.2 kV C2.9N



c—d-ek
eq

Position of Guy
(when req'd)

60

minimum"Xl LC ^ mini

(d-ek)

Position of Guy

c-d-ek

Position of Guy
(when req'd)

Assembly: C2. 9NP

ITEM MATERIAL QTY
c Bolt, machine, 5/8" x req'd length 7

d Washer, square 2 1/4" 7
do Bracket, Insulated 1

eo Insulator, post type (12.47/7.2 kV) 6

ek Locknuts 7
eq Bracket, insulator/equipment 3

« ^N^TRAJ-

Design Parameters:
Maximum Line Angles

See TABLE E

DOUBLE SUPPORT-NARROW PROFILE

(POST INSUUTORS) .

APRIL 2005

RUS

3 - PHASE PRIMARY

12.47/7.2 kV C2.9NP



n-d—ek

m

d—ek

NEUTRAL

PU\N

d—ek

c—ek

n—d-ek

Position of Guy

c—d—ek

ITEM QTY MATERIAL

a 6 Insulator, pin type (12.47/7.2 kV)
b 2 Pin, pole top, 20°, straight or offset
c 4 Bolt, machine, 5/8° x req'd length
d 17 Washer, square, 2 1/4°
f 4 Pin, crossarm, steel, 5/8" x 10 3/4"
g 2 Crossarm, 3 5/8° x 4 5/8° x 8' 0°
i 4 Bolt, carriage, 3/8° x 4 1/2°
J 2 Screw, lag, 1/2" x 4'
n 3 Bolt, double arming, 5/8"xreq'd length

cu 4 Brace, 28°
da 1 Bracket, insulated

ek 18 Locknuts

mm

c—ek

0
n—d—ek

NEUTRAL

bxJ

DESIGN PARAMETERS:

See TABLE M DOUBLE SUPPORT ON CROSSARMS

APRIL 2005

RUS
3 - PHASE PRIMARY

12.47/7.2 kV

C2.21

(C2)



n—d—ek

d-ek<r I

a-f c 1/20
d(round)

d—ek

Position of Guy
(when req d)

c—d-ek

ITEM QTY MATERIAL

a 6 Insulator, pin type (12.47/7.2 kV)
b 2 Pin, pole top, 20", straight or offset
c 4 Bolt, machine, 1/2'x req'd length
c 5 Bolt, machine, 5/8' x req'd length
d 4 Washer, round, 1 3/8'
d 14 Washer, square, 2 1/4'
f 4 Pin, crossarm, steel, clamp type
g 2 Crossarm, 3 5/8" x 4 5/8" x 8' 0°
n 3 Bolt, double arming,5/8"x req'd length

cu 2 Brace, wood, 60" span
do 1 . Bracket, insulated

ek 19 Lockouts

PLAN

txJ

d-ek

NEUTRAL

c—ek

c—d—ek

n—d—ek

DESIGN PARAMETERS:

See TABLE M

DOUBLE SUPPORT ON CROSSARMS

(LARGE CONDUCTORS)

APRIL 2005

RUS
3 - PHASE PRIMARY

\2A1/1.2 kV

C2.21L

(Cl-3)



cO/Z) I
d(round) |

PLAN

d—ek

Position of Guy

0—d-ek

n—d—ek

d—ek

d—ek

NEUTRAL

ITEM QTY MATERIAL

c 5 Bolt, machine, 5/8' x req'd length
c 4 Bolt, machine, 1/2° x req'd length
d 14 Washer, square, 2 1/4°
d 4 Washer, round, 1 3/8'
g 2 Crossarm, 3 5/8° x 4 5/8" x 8' 0"
n 3 Bolt, double arming,5/8°xreq'd length

cu 2 Brace, wood, 60' span
da 1 Bracket, insulated
ea 6 Insulator, post type (12.47/7.2 kV)
eb 2 Bracket, pole top
ek 19 Lockouts

mm

^ n—d—ek d—ek

d-ek

NEUTRAL

DESIGN PARAMETERS:

See TABLE M
DOUBLE SUPPORT ON CROSSARMS

(POST INSUUMORS)

APRIL 2005

RUS
3 - PHASE PRIMARY

\1A1/1.Z kV

02.21 P

(C1-3P)



\A_A
m

PLAN

Position of Guy

d-ek

NOTE: These assemblies used for

NESC Grade B construction.

n—d—ek

d—ek

NEUTRAL

c~ek

n—d—ek

ASSEMBLY: 02. 24 25

ITEM MATERIAL QTY QTY
a Insulator, pin type (12.47/7.2kV) 6 6

b Pin, pole top, 20", straight or offset 2 2
c Bolt, machine, 5/8" x req'd length 2 2

d Washer, square 2 1/4" 15 15

f Pin, crossarm, steel, 5/8" x 10 3/4" 4 4

g Crossarm, 3 5/8" x 4 5/8" x 8'—0" 2 2

i Bolt, carriage, 3/8" x 4 1/2" 4 4

j Screw, lag, 1/2" x 4" 2 4

n Bolt, double arm, 5/8" x req'd length 3 3

bs Bolt, single, upset 1

cm Insulator, spool, 3" 1 1

cu Brace, 28" 4 4

ec Bracket, offset neutral 1

ek Locknuts 17 17

c—ek

n—d—ek

NEUTRAL

d—ek\ en
cm

/

Ln

j

ec

Specify 02.25 for
offset neutral assembly

DESIGN PARAMETERS:

MAXIMUM LINE ANGLES:

5*—Small Conductors

2*—Larger than j^l/O

DOUBLE SUPPORT ON CROSSARMS-TANGENT

APRIL 2005

RUS
3 - PHASE PRIMARY

12.47/7.2 kV

02.24,02.25
(01-1.01-1A)



c(A/T) .
d(round) i

Position of Guy

d—ek

PLAN

<^=t==llu|n

NOTE: These assemblies used for

NESC Grade B construction.

n-d—ek

d—ek

NEUTRAL

ASSEMBLY: 02. 24P 25P

ITEM MATERIAL QTY QTT

c 3olt, machine, 5/8" x req'd length 3 3

0 Bolt, machine, 1/2" x req'd length 4 4

d Washer, square, 2 1/4" 12 12

d Washer, round, 1 3/8" 4 4

g Crossarm, 3 5/8" x 4 5/8" x 8'—0" 2 2

n Bolt,double arming,5/8" x req'd length 3 3

bs Bolt, single, upset 1

cm Insulator, spool, 3" 1 1

cu Brace, wood, 60" span 2 2

ea Insulator, post type (12.47/7.2kV) 6 6

eb Bracket, pole top 2 2

ec Bracket, offset neutral 1

ek Locknuts 18 18

2" min

n—d—ek d—ek

d—ek

NEUTRAL

d—ek
cm

Specify C2.25P for
offset neutral assembly

DESIGN PARAMETERS:

MAXIMUM LINE ANGLES:
5'—Small Conductors

2*—Larger than #1/0

DOUBLE SUPPORT ON CROSSARMS-TANGENT

(POST INSULATORS)

APRIL 2005

RUS
- PHASE PRIMARY

12.47/7.2 kV

C2.24P.C2.25P
(C1-1P.C1-1AP)



n—d—ek.
NEUTRAL

a-f \

c (1/2)
d (round)

d—ek'

PU\N

Position of Neutral

Position of Guy

ITEM QTY MATERIAL

a 2 Insulator, pin type, 15 kV, white
a 6 Insulator, pin type (12.47/7.2 kV)
c 4 Bolt, machine, 1/2' x req'd length
c 2 Bolt, machine, 5/8' x req'd length
d 4 Washer, round, 1 3/8°
d 21 Washer, square, 2 1/4°
f 8 Pin, crossarm, steel. 5/8° x 10 3/4°
g 2 Crossarm, 3 5/8" x 4 5/8" x 10-0"
n 3 Bolt double arming,5/8'x req'd length

GZ 4 Letters, 2° C, 2" N, with 1" nails
cu 2 Brace, wood, 60" span
ek 16 Locknuts

i+P d—ek

c-d ' d-ek

n—d—ek

c—d-ek

NOTE: Install either identification
letters or white insulators
in neutral position.

DESIGN PARAMETERS:

See TABLE M DOUBLE SUPPORT, NEUTRAL ON CROSSARMS

APRIL 2005

RUS
3 - PHASE PRIMARY

] 2.47/7.2 kV

C2.51

(C9)



(d—ek)

n—d—ek Position of Guy

n—d—ek
NEUTRAL

) ® ((II))
ll
If (( D) ® (

I'

\rr

L
1-

> a-f j
((!!)) ® -m—^ m @ ((•11 )
\

\
' /

c (1/20
d (round)

\
\ X/

d—ek

\

\
\

6" 3'-f f-5" f-5" 3'-f 6"

• PLAN

Position of Neutral

"to

L? ^ i

c—d-ek
1

az c-d

^ / / 4I

^ in i®i- @CN ii

-7 X

ek

cu

^c—d—ek

a—f

d-ek

n—d—ek

ITEM QTY MATERIAL

a 2 Insulator, pin type, 15 kV, white
a 6 Insulator, pin type (12.47/7.2 kV)
c 4 Bolt, machine, 1/2° x req'd length
c 2 Bolt, machine, 5/8° x req'd length
d 4 Washer, round, 1 3/8 °
d 21 Washer, square, 2 1/4'
f 8 Pin, crossarm, steel clomp type
g 2 Crossarm, 3 5/8° x 4 5/8° x 10—0'
n 5 Bolt, double arming,5/8Vreq'd length

az 4 Letters, 2° C. 2" N, with T nails
cu 2 Brace, wood, 60° span
ek 24 Locknuts

NOTE: Install either identification

letters (az) or white insulators
in neutral position.

DESIGN PARAMETERS:

See TABLE 2
DOUBLE SUPPORT, NEUTRAL ON CROSSARMS

(URGE CONDUCTORS)

APRIL 2005

RUS
3 - PHASE PRIMARY

12.47/7.2 kV
C2.51L

(C9-2)



n—d

1 \ _
\ y NEUTRAL

d-ek\y \/ ea^ ]
\ A X

.j ® (( ;) \ jj (Cl)) ® «t X d-ek<^]
1)) ® (( )) © ^D)

c (1/23
d (round)

d—ek'

PL^N

Position of Neutral

Position of Guy

ITEM QTY MATERIAL

0 2 Insulator, pin type, 15 kV, white
c 4 Bolt, machine, 1/2'x req'd length
c 2 Bolt, machine, 5/8' x req'd length
d 4 Washer, round, 1 3/8°
d 15 Washer, square, 2 1/4°
f 2 Pin, crossarm, steel, 5/8" x 10 3/4'
g 2 Crossarm, 3 5/8° x 4 5/8" x 10-0'
n 3 Bolt double arming,5/8'x req'd length

GZ 4 Letters, 2° C, 2" N, with 1° noils
cu 2 Brace, wood, 60° span
60 6 Insulator, post type (12.47/7.2 kV)
ek 16 Locknuts

•c-d—ek

c—d—ek

n—d-ek

c—d—ek

icxj

NOTE: Install Identification
letters (az) (optional)
In neutral position.

DESIGN PARAMETERS:

See TABLE E
DOUBLE SUPPORT, NEUTRAL ON CROSSARMS

(POST INSULATORS)

APRIL 2005

RUS
3 - PHASE PRIMARY

12.47/7.2 kV

C2.51P

(C9-2PL)



c (1/50
d (round)

n—d—ek

m

an

d—ek

PLAN

^ NEUTRAL

/ a—f

d—ek

an

3-1" 1-7

Position of Guy

c—d—ek

ITEM QTY MATERIAL

a 6 Insulator, pin type (12.47/7.2 kV)
0 4 Bolt, machine, 1/2' x req'd length
c 2 Bolt, machine, 5/8' x req'd length
d 4 Washer, round, 1 3/8°
d 18 Washer, square, 2 1/4"
f 6 Pin, crossarm, steel, 5/8" X 10 3/4"
g 2 Crossarm, 3 5/8° x 4 5/8" x 10'—0'
n 3 Bolt, double arm, 5/8° x req'd length

cu 2 Brace, wood, 60" span
da 1 Bracket, insulated

ek 16 Locknuts

n—d—ek

NOTE:
Neutral assembly may be installed
on opposite side of pole when
necessary to increase midspan
conductor clearance.

DESIGN PARAMETERS:

See TABLE M DOUBLE SUPPORT ON 10 FOOT CROSSARMS

APRIL 2005

RUS
3 - PHASE PRIMARY

12.47/7.2 kV

02.52

(C2-1)



n-d-^k
NEUTRAL

/ d-ek

a-f. //
r~if

d-ek<c;^j

n—d

^C(1/2) \
d" (round)

Position of Guy

c-d—ek

ITEM QTY MATERIAL

a 6 Insulator, pin type (12.47/7.2 kV)
c 4 Bolt, machine, 1/2' x req'd length
c 3 Bolt, machine, 5/8' x req'd length
d 4 Washer, round, 1 3/8"
d 22 Washer, square, 2 1/4'
f 6 Pin, crossarm, steel, clamp type
g 2 Crossarm, 3 5/8° x 4 5/8" x 10—0'
n 5 Bolt, double arm, 5/8° x req'd length

cu 2 Brace, wood, 60" span
da 1 Bracket, w/ 3" x 3' spool insulator
ek 25 Locknuts

;>d-ek

d—ek

Plj\N

c—d—ek

n-d—ek

L•t

to

NOTE:
Neutral assembly may be installed
on opposite side of pole when
necessary to increase midspan
conductor clearance.

DESIGN PARAMETERS:

See TABLE

DOUBLE SUPPORT ON 10 FOOT CROSSARMS

(LARGE CONDUCTORS)

APRIL 2005

RUS
3 - PHASE PRIMARY

12.47/7.2 kV

C2.52L

(C2-2)



c (1/2)
d (round)

n-d—ek

d-ek

Position of Guy

c—d—ek

ITEM QTY MATERIAL

c 4 Bolt, machine, 1/2' x req'd length
c 3 Bolt, machine, 5/8' x req'd length
d 4 Washer, round, 1 3/8'
d 14 Washer, square, 2 1/4'
g 2 Crossarm, 3 5/8° x 4 5/8" x 10-0°
n 3 Bolt, double arm, 5/8' x req'd length

cu 2 Brace, wood, 60" span
da 1 Bracket, Insulated
ea 6 Insulator, post type (12.47/7.2 kV)
ek 17 Lockouts

NEUTRAL

aD
d—ek

d-ek \

PU\N

c—d-ek

=

n—d—ek

icxj

NOTE:
Neutral assembly may be installed
on opposite side of pole when
necessary to increase midspan
conductor clearance.

DESIGN PARAMETERS:

See TABLE M

DOUBLE SUPPORT ON 10 FOOT CROSSARMS

(POST INSULATORS)

APRIL 2005

RUS
3 - PHASE PRIMARY

^2A7/7.2 kV

C2.52P

(C2-2PL)



o—d—ek

o—d—ek

t

CD

o—d—ek

cxj

C3.1

Position of Guy

Position of Guy

NEUTRAL

d-ek [_XlJ

/
d—ek

C3.2

o

eu

==̂ 0=S3=CIo^ ^

bo

C3.3

NOTE: Extension link (item "eu" or "du") or eyebolt
(item "o"), eyenut (item "ao") and locknut
(item "ek") may be installed In 2 lower
primary positions. Adjust material as
required.

ASSEMBLY: C3 .1 .2 .3

ITEM MATERIAL QTY QTY QTY

d Washer, square, 3", curved 4 4 4

k Insulator, suspension, 4 1/4" 6 6 6

0 Bolt, eye, 5/8"x req'd lenqth 4 7 4
oa Nut, eye 3

bo Shackle, anchor 4 4 4

ek Locknuts 4 7 4
eu

(du)
Link, extension, insulated

(Link, extension) - (optional)
3

(3)

DESIGN PARAMETERS:

PERMITTED TRANSVERSE
LOAD= 5000 Ibs./Conductor
20^- 60} #1/0 ACSR <Si Larger
30" — 60": Smaller Conductors

SUSPENSION ANGLE

APRIL 2005
3 - PHASE PRIMARY C3.1 .C3.2.C3.3

12.47/7.2 kVRUS



"4

c—d—ek

C3.5
03.6

03.8
03.9

C3.4

03.4 neutral
03.4 neutral

03.7 neutral
03.7 neutral

o—d—ek

Position of Guy

Position of Guy

Position of Guy
(when req'd)

Neutral

assembly
assembly
assembly
assembly

03.2
03.3

03.2

03.3

primary
primary
primary
primary

d—ek

C3.7

subassembly
subassembly
subassembly
subassembly

NOTE: Extension link (item "eu" or "du") or eyebolt (item "o"), eyenut
(iterh "aa") and locknut (item "ek") may be Installed in lower
primary positions. Adjust material as required.

ASSEMBLY: 03 .4 .5 .6 .7 .8 .9

ITEM MATERIAL QTY QTY QTY QTY QTY QTY

c Bolt, machine, 5/8" x req'd lenqth 1 1 1

d Washer, square. 3". curved 4 4 4 4 4 4

k Insulator, suspension, 4 1/4" 6 6 6 6 6 6

0 Bolt, eye, 5/8"x req'd lenqth 3 6 3 4 7 4

s Clevis, secondary, swinqinq, insulated 1 1 1

ad Nut, eye 3 3

bo Shackle, anchor 3 3 3 3 3 3

da Bracket, insulated 1 1 1

ek Locknuts 4 7 4 4 7 4

eu

(du)
Link, extension. Insulated
(Link, extension) — (optional)

3

(3)
3

(3)

DESIGN PARAMETERS:

For ANSI Class 53—2 Spool Insulator
(1 3/4") See Table 31

For ANSI Class 53-4 Spool Insulator
(3") See Table 2IE

SUSPENSION ANGLE

APRIL 2005

RUS
3 - PHASE PRIMARY

' 12.47/7.2 kV
03.4 - 03.9



ef—d—ek

Position of Guy

Position

of Guy
d—ek

Position

of Guy

NEUTRAL

ITEM QTY MATERIAL

d 8 Washer, square, 3" curved
k 6 Insulator, suspension, 4 1/4"

bo 3 Shackle, anchor
or 4 Bracket, angle, 5/8'
ef 8 Bolt, clevis, S/S" x req'd length
ek 8 Locknuts

DESIGN PARAMETERS:

PERMITTED TRANSVERSE

LOAD= 5000 lbs./Conductor

10' -30' Angles APRIL 2005

RUS

PU\N

SUSPENSION ANGLE

(URGE CONDUCTORS)

3 - PHASE PRIMARY

12.47/7.2 kV

C3.1L

(C3-1)



0-d-ek

(See Note 1

o-d—ek

o—d—ek

Position of Guys

GG—ek

Position of Guys

Neutrals

90 -150'

o-d—ek

Guy< /

PLAN
(Top Phase)

NOTES:

1. Separate 6" (top position only) when angle equals 90*.

2. This drawing shows two B5.1 plus two A5.02 assemblies and their material
as an example. Any combination of B5.1 — B5.9, A4.1 — A5.9 and A5.01 — A5.03
assemblies may be installed. Record assemblies separately on staking sheets.
CAUTION: Use the appropriate permitted longitudinal loads.

ITEM QTY MATERIAL

Primary Assemblies, as req'd (See Note 2)
P Connectors, as req'd

GV Jumpers, as req'd

DESIGN PARAMETERS:

PERMITTED LONGITUDINAL
LOAD = 5000 Ibs./Conductor DEADEND ANGLE GUIDE (90'-150°)

APRIL 2005

RUS

3 - PHASE PRIMARY

12.47/7.2 kV
C4.1G

(C4-1)



See Note 1.

f-
Position of Guys

Position of Guys

Position of Guys

Neutrals

15*-90*

PLAN
(Top Phase)

M ^ a «

19 mm.

/ ' GV

NOTES:

1. Separate 6" (top position only) when angle equals 90*.

2. This drowing shows three C5.1 and three A1.04N assemblies as an example. Any
combination of three A1.04N plus C5.1 — C5.9, or A5.1 - A5.9 and A5.01 — A5.03
assemblies may be installed. Record assemblies separately on staking sheets.
CAUTION: Use the appropriate permitted longitudinal loads.

ITEM QTY MATERIAL
Primary Assemblies, as req'd (See Note 2)

3 A1.04N primary assemblies

P Connectors, as req'd
av Jumpers, as req'd

DESIGN PARAMETERS:

PERMITTED LONGITUDINAL
LOAD = 5000 Ibs./Conductor

DEADEND ANGLE GUIDE (15'-90' )

APRIL 2005

RUS

3 - PHASE PRIMARY

12.47/7.2 kV C4.2G



o—d—ek

Guy

o—d—ek

1
pn

<D

CD

H
§l!^

d—ek LcJ bo
C5.2

Position of Guy

eu

'^===t0T§3=CI^ sC
-- Ld

C5.3

Position of Guy

o—d—ek

1^= O-
NEUTRAL

txJ

C5.1

NOTE:' Extension link (item "eu" or "du") or eyebolt
(item "o"), eyenut (item "aa") and iocknut
(item "ek") may be installed in 2 lower
primary positions on assembly C5.1.
Adjust material as required.

ASSEMBLY: 05 .1 .2 .3

ITEM MATERIAL QTY QTY QTY

d Washer, square, 3". curved 4 4 4

k Insulator, suspension, 4 1/4" 6 6 6

0 Bolt, eye, 5/8"x req'd length 4 7 4

aa Nut, eye 3

bo Shackle, anchor 3 3

ek Locknuts 4 7 4
eu

(du)
Link, extension, insulated

(Link, extension) - (optional)
3

(3)

DESIGN PARAMETERS:

PERMITTED LONGITUDINAL

LOAD = 5000 lbs./Conductor

APRIL 2005

RUS

SINGLE DEADENDS

3 - PHASE PRIMARY

12.47/7.2 kV

05.1,05.2,05.3
(C5.1)



(£>

c—d—ek

C5.5

C5.6

C5.8

C5.9

J

"4

I
I

tx,

C5.4

C5.4 neutral
C5.4 neutral

C5.7 neutral

C5.7 neutral

o—d—ek

Guy^dWis

Position of Guy

Position of Guy

Position of Guy
(when req'd)

Neutral

da

assembly
assembly
assembly
assembly

C5.2
C5.3

C5.2

C5.3

primary
primary
primary
primary

d—ek

subassembly
subassembly
subassembly
subassembly

NOTE: Extension link (item "eu" or "du") or eyebolt (item "o"), eyenut
(item "aa") and locknut (item "ek") may be installed in 2 lower
primary positions in assembly C5.4. Adjust material as required.

ASSEMBLY: C5 .4 .5 .6 .7 .8 .9

ITEM MATERIAL QTY QTY QTY QTY QTY QTY

c Bolt, machine, 5/8" x req'd length 1 1

d Washer, square. 3", curved 4 4 4 4 4 4

k Insulator, suspension, 4 1/4" 6 6 6 6 6 6
0 Bolt, eye, 5/8"x req'd length 3 6 3 4 7 4
s Clevis, secondary, swinging, insulated 1 1

aa Nut, eye 3 3

bo Shackle, anchor 3 3 3 3

do Bracket, insulated 1

ek Locknuts 4 7 4 4 7 4
eu

(du)
Link, extension, insulated
(Link, extension) — (optional)

3

(3)
3

(3)

DESIGN PARAMETERS:

For ANSI Class 53—2 Spool Insulotor
(1 3/4") See Table 31

For ANSI Class 53—4 Spool Insulator
(3") See Table 3Zin

APRIL 2005

RUS

SINGLE DEADENDS

3 - PHASE PRIMARY

12.47/7.2 kV
C5.4 - C5.9



C1. 1

(See Note)

, 3—0" min.

Position
of Guy

NEUTRAL

NOTE:

When tapping center phase, install post type insulator,
"A1.011P° horizontally on crossarm, 19 inches (minimum) from
surface of pole and fasten jumper to insulator.

ITEM QTY MATERIAL

1 "01.11" Primary Assembly
1 "AS.^" Primary Assembly

P Connectors, as req'd
av Jumpers, as req'd

A5.2

DESIGN PARAMETERS:

PERMITTED LONGITUDINAL
LOAD = 5,000 lbs./Conductor

SINGLE PHASE TAP GUIDE

APRIL 2005

RUS
3 - PHASE PRIMARY

12.47/7.2 kV
C5.11G



6" 3'-6' 3'-6'

i
CD

J
' i '
1 1 I
1 1 1

((°)) - l(®)l y'Ps (®)

^ - X 1 x\ \
i-ek

Position
of Guy

o—d—ek

GUY

(See Note 1)
n—d—ek

Position of Neutral ff^ R
II

B. fT fl 1
II 1 1

] ek< / \

V ✓ I d-ekCI

ITEM QTY MATERIAL

d 1 Washer, square, 3" curved
d 10 Washer, square, 2 1/4'
g 2 Orossarm, 3 5/8" x 4 5/8° x 8-0°
I 4 Bolt, carriage, 3/8" x 4 1/2"
j 2 Screw, lag, 1/2° x 4°
k 6 Insulator, suspension, 4 1/4"
n 3 Bolt,double armlnq,5/8°x req'd length
0 1 Bolt, eye, 5/8° x req'd length
aa 3 Nut, eye, 5/8°
cu 4 Brace, 28°

ek 18 Lockouts

d-ek

ao—ek

PU\N

NOTES:

1. Designate as"C5.31" for assembly
with three crossarms.

2. Double arming eye bolt, item'dy,'
may be used instead of double
arming bolt, Item "n° and eye nut,
item "qq".

3. Other neutral assemblies may be
used. See Section N. Adjust
material as needed.

DESIGN PARAMETERS:

PERMITTED UNBALANCED
CONDUCTOR TENSION:

See Table A (Exhibit 2)

SINGLE DEADEND ON CROSSARMS

APRIL 2005

RUS
3 - PHASE PRIMARY

12.47/7.2 kV

05.21,05.31

(C7),(C7-1)



6" 3-6' 3'-6'

c(1/2")
CO

1

1

1
"j d(round)~A
1 o. \ .

(®) ^Mp ^ i (®)

Position

of Guy

o-d—ek

Position of Neutral

0—d—ek

' (See Note 1)

PLAN

n—d—ek

d—ek

d-ek

aa-ek

ITEM QTY MATERIAL

c 4 Bolt, machine, 1/2" x req'd length
d 4 Washer, round, 1 3/8"
d 1 Washer, square, 5', curved
d 11 Washer, square, 2 1/4'
g 2 Crossarm, 3 5/8' x 4 5/8" x 8—0"
k 6 Insulator, suspension, 4 1/4"
n 3 Bolt,double arming,5/8"x req'd length
0 Bolt, eye, 5/8'x req'd length

QQ 3 Nut, eye, 5/8"
cu 2 Brace, wo'od, 60" span
ek 18 Locknuts

NOTES:

1. Designate as"C5.31L" for assembly
with three crossarms.

2. Double arming eye bolt, item'dy,"
may be used instead of double
arming bolt, item "n" end eye nut,
item "go!

DESIGN PARAMETERS:

PERMITTED UNBALANCED
CONDUCTOR TENSION:

See Table A (Exhibit 2)

SINGLE DEADEND ON CROSSARMS

(LARGE CONDUCTORS)

APRIL 2005

RUS

3 - PHASE PRIMARY

12.47/7.2 kV
C5.21L,C5.31L



Position
of Guy

o—d—ek

I-S4-

(See Note 1)

Position of Neutral

ITEM QTY MATERIAL

d 2 Wosher, squore, 3] curved
d 10 Wosher, squore, 2 1/4"
g 2 Crossorm, 3 5/8" x 4 5/8" x 8—0"
i 4 Bolt, carriage, 3/8" x 4 1/2"
j 2 Screw, log, 1/2°x 4"
k 6 Insulator, suspension, 4 1/4°
n 3 Bolt,double arming,5/8"x req'd length
0 3 Bolt, eye, 5/8' x req'd length

00 3 Nut, eye, 5/8'
bo 1 Shockle, anchor
cu 4 Brace, 28"
ek 19 Locknuts

*00—ek

*Optiono

PLAN

NOTES:

n—d—ek

d—ek

d—ek

00—ek

1. Designote as"C5.32" for ossembly
with three crossorms.

2. Double orming eye bolt, item'dy,"
moy be used Instead of double
orming bolt, item "n" and eye nut,
item "oo"

3. Other neutral assemblies moy be
used. See Section N. Adjust
moteriol as needed.

DESIGN PARAMETERS:

PERMITTED UNBALANCED
CONDUCTOR TENSION:

See Table A (Exhibit 2)

SINGLE DEADEND ON CROSSARMS-ALTERNATIVE

APRIL 2005

RUS

3 - PHASE PRIMARY

12.47/7.2 kV

C5.22,C5.32

(C7-2)



5" 3-7" (8' arm) 3—7' (8' arm)

4-7° (10' arm) 4-7" (10' arm)

Position of Guy

1 o—d—ek

Position of Neutral

©

PU\N

ITEM QTY MATERIAL

d 1 Washer, square, 3', curved
k 6 Insulator, suspension, 4 1/4"
0 1 Bolt, eye, 5/8"x req'd length

ek 1 Locknuts

gj 1 Crossorm Assembly

DESIGN PARAMETERS:

PERMITTED LONGITUDINAL LOAD
EQUALS LESSER OF:
5,000 lbs/Conductor, or
Manufacturers specifications
times NESC strength factor.

SINGLE DEADEND ON CROSSARM ASSEMBLY

APRIL 2005

RUS
3 - PHASE PRIMARY

12.47/7.2 kV
C5.71L

(C7A)



C1.11"

A1.011L

ee Note 1)

05.71 L" •

Position
of Guy

NEUTRAL

NOTES:

1. Install insulated extension link, item "eu",
in center phase of tap.

2. Jumper wires to be a minum of 19 inches to surface of pole.

011P'

ITEM QTY MATERIAL

1 01.11 Primary Assembly

1 05.71 L Primary Assembly

(1) (05.21 or 05.31 Primary Assembly)
(Use Table A ~ Exhibit 2)

1 A1.011L Misc. Single Support
1 A1.011P Misc. Single Support

P Connectors, as req'd
av Jumpers, as req'd
bo 1 Shackle, anchor
eu 1 Link, extension, insulated (18" min.)

DESIGN PARAMETERS:

PERMITTED LONGITUDINAL LOAD
EQUALS LESSER OF:
5,000 Ibs./Cpnductor^ or
Manufacturer s specifications
times NESC strength factor.

THREE PHASE HORIZONTAL TAP GUIDE

APRIL 2005 3 - PHASE PRIMARY g2G
12.47/7.2 kVRUS



Position

of Guy
(When req d)

(NOTE: Install "Al.Or
when extending conductor
across assembly.)

0

1
ro

aa—ek

n—d—ek

Position of Neutral

(See drawing "NS.f for materials
and construction details)

d—ek

aa—ek

II T n 1

1 "

(tH t d-ek<ir

ITEM QTY MATERIAL

d 2 Washer, square, 3', curved
d 10 Washer, square, 2 1/4'
g 2 Crossarm, 3 5/8" x 4 5/8" x 8—0"
i 4 Bolt, carriage, 3/8" x 4 1/2'
J 2 Screw, lag, 1/2"x 4"
k 12 Insulator, suspension, 4 1/4"
n 4 Bolt,double arming,5/8"x req'd length
0 2 Bolt, eye, 5/8" x req'd length
P Connectors, as req'd

aa 8 Nut, eye, 5/8"
av Jumpers, as req'd
be 2 Shackle, anchor
cu 4 Brace, 28"

ek 26 Locknuts

*aa—ek

♦Optional

NOTES:

1. Double arming bolt, item'n/and
eye nut, item "aa," may be re
placed with double arming eye
bolt, item'dy."

2. Maximum line angle may be
increased to 15° by installing
anchor shackles, item "bo," to
(horizontal) eye nuts and
installing side guys as req'd.

3. Designate as 06.31 for
assembly with three crossarms.

d—ek
aa-ek

DESIGN PARAMETERS:

PERMITTED UNBALANCED

CONDUCTOR TENSION:

See Table A (Exhibit 2)

MAXIMUM LINE ANGLE = 5°
(See Note 2)

DOUBLE DEADEND ON CROSSARMS

APRIL 2005

RUS
3 - PHASE PRIMARY

MA7/1.2 kV

C6,21

06.31

(C8)



Position
of Guy

(When req'd)

c(1/2")
lljjl I d(round)

c—d-ek

Position of Neutral

(See drawing "NS.I" for materials
and construction details)

d-ek

00—ek

ITEM QTY MATERIAL

c 1 Bolt, machine, 5/8" x req'd length
c 4 Bolt, machine, 1/2" x req'd length
d 4 Washer, round, 1 3/8"
d 2 Washer, square, 3" curved
d 11 Washer, square, 2 1/4'
g 2 Crossarm, 3 5/8" x 4 5/8" x 8—0
k 12 Insulator, suspension, 4 1/4"
n 4 Bolt,double arming,5/8°x req'd length
0 2 Bolt, eye, 5/8" x req'd length
P Connectors, as req'd

aa 8 Nut, eye, 5/8°
av Jumpers, as req'd
bo 2 Shackle, anchor
cu 2 Brace, wood, 60" span
ek 27 Locknuts

(NOTE: Install "AI.OI"
when extending conductor
across assembly.)

*aa—ek

*Optional

aa-ek

n—d—ek

d-ek
aa-ek

NOTES:

1. Double arming bolt, item "n," and
eye nut, item 'ao,' may be re
placed with double arming eye
bolt, item'dy."

2. Maximum line angle may be
increased to 15® by installing
anchor shackles, item "bo," to
(horizontal) eye nuts and
installing side guys as req'd.

3. Designate as 06.31 L for
assembly with three crossarms.

DESIGN PARAMETERS:

PERMITTED UNBALANCED

CONDUCTOR TENSION:

See Table A (Exhibit 2)

MAXIMUM LINE ANGLE = 3'
(See Note 2)

DOUBLE DEADEND ON CROSSARMS

(LARGE CONDUCTORS)

APRIL 2005

RUS
3 - PHASE PRIMARY

12.47/7.2 kV
C6.21L

C6.31L (08-3)



6" 2-9" 1--9" 1-9" 2-9" 6

c(1/2") —r

d(round)7 CD

1

1
1

1
1

•/ 1 1

aa—ek

Position

of Guy
(when req'd)

c-d-ek

' aa—ek

aa—ek
n-d-ek

n—d—ek

ITEM QIY MATERIAL

c 4 Bolt, machine, 1/2" x req'd length
c 2 Bolt, machine, 5/8'x req'd length
d 4 washer, round, 1 3/8'
d 19 Washer, square, 2 1/4"
9 2 Crossarm, 3 5/8" x 4 5/8" x 10—0°
k 12 Insulator, suspension, 4 1/4"
n 4 Bolt, double arm, 5/8°x req'd length
0 2 Bolt, eye, 5/8" x req'd length
P Connectors, as req'd

aa 10 Nut, eye. 5/8°
av Jumpers, as req'd
bo 2 Shackle, anchor
cu 2 Brace, wood, 60" span
ek 29 Locknuts

NOTES:

1

PU\N

aa—ek

NEUTRAL

Double arming bolt, item "n"
and eye nut, Item "aa' may be
replaced with double arming eye
bolt, item "dy."

Maximum line angle may be
Increased to 15° by Installing
anchor shackles, item "bo" to
(horizontal) eye nuts and
Installing side guys .as req'd.

See drawing 'N6.21'' for
additional details.

Designate as "C6.53" for
assembly with 3 crossarms.

DESIGN PARAMETERS:

PERMITTED UNBALANCED
CONDUCTOR TENSION:

See Table B (Exhibit 2)

MAXIMUM LINE ANGLE = 5°
(See Note 2)

DOUBLE DEADEND ON 10 FOOT CROSSARMS

APRIL 2005

RUS
3 - PHASE PRIMARY

12.47/7.2 kV 06.52,06.53



6' 2'-Z

A2.02r

Position

(When req d)

C6.52

to

C6.52

NOTES:

1. See drawing "A6.22G" for alternate
feed through of outside phases.

2. Crossarm may be installed 12" from
top of pole.

ITEM QTY MATERIAL

1 06.51 Primary Assembly
1 A2.021 Primary Assembly

P Connectors, as req'd
av Jumpers, as req'd

av

A2.021

(" ^
iL

-4i-

\

PLAN

DESIGN PARAMETERS:

See: Table B (Exhibit 2)
DOUBLE DEADEND ON 10 EOOT CROSSARMS

(FEEDTHROUGH GUIDE)

APRIL 2005

RUS
3 - PHASE PRIMARY

12.47/7.2 kV C6.52G



Position of/
Guy ^

A .011L

A1.011L

3"—7 (8 arm)

C5.71L

Position of
Guy

C5.71L (NOTE: Other double or triple crossarm
assemblies may be used.)

Position
of Neutral

PLAN

NEUTRAL

A1.01 L

NOTE: Guy angle of top down guy needs
to be less than 39' (4:5 guy lead to
height ratio). A 1:1 guy ratio is
permitted if 10 foot crossarm assembly is
used in bottom position. Install guy
strain insulator, "w" 60" minimum, in top
down guy. (See "El.5")

ITEM QTY MATERIAL

2 C5.71L Primary (Crossarm) Assembly
2 A1.011L Misc. Single Support

P Connectors, as req'd
av Jumpers, as req'd
eu 2 Link, extension, insulated, 12"min.

:=*=:5}4=B

mm.

NOTE:

Vertical deadends, Dwg. "C4.1,"
is preferred construction.

DESIGN PARAMETERS:

PERMITTED LONGITUDINAL

LOAD EQUALS LESSER OF:

5,000 Ibs./Conductor, or
Manufacturer's specifications
times NESC strength factor.

DOUBLE DEADENDS (BUCKARMS) GUIDE

APRIL 2005

RUS
3 - PHASE PRIMARY

12.47/7.2 kV
C6.91G



INDEX D

DOUBLE CIRCUIT PRIMARY POLE TOP ASSEMBLY UNITS

DRAWING NUMBERS DRAWING TITLE (DESCRIPTIONS
1728F-804 BuIletin50-3

(New) (Old)

D1.4N SINGLE SUPPORT - NARROW PROFILE (TANGENT)
D1.4NP (and POST INSULATORS)
D1.5N

DL5NP

D1.81 (DC-Cl) SINGLE SUPPORT ON CROSSARMS (TANGENT)
D1.82

DL81L SINGLE SUPPORT ON CROSSARMS (TANGENT)
D1.82L (LARGE CONDUCTORS)

D1.81P SINGLE SUPPORT ON CROSSARMS (TANGENT)
DL82P (POST INSULATORS)

D1.83 SINGLE SUPPORT ON CROSSARMS

D1.83L SINGLE SUPPORT ON CROSSARMS

(LARGE CONDUCTORS)

D1.83P SINGLE SUPPORT ON CROSSARMS

(POST INSULATORS)

D2.9N DOUBLE SUPPORT - NARROW PROFILE

D2.9NP (and POST INSULATORS)

D2.9I (DC-C2-1) DOUBLE SUPPORT ON CROSSARMS

D2.91L DOUBLE SUPPORT ON CROSSARMS

(LARGE CONDUCTORS)

D2.91P DOUBLE SUPPORT ON CROSSARMS

(POST INSULATORS)

D3.1G SUSPENSION ANGLE GUIDE

D4.1G DEADEND ANGLE GUIDE

D5.9IG THREE PHASE TAP GUIDE

D6.91 (DC-C8) DOUBLE DEADENDS ON CROSSARMS
(FEEDTHROUGH)



T==r

d—ek

Specify D1.4NP or
D1.5NP for post
type insulators.

cm

Specify D1.5N or D1.5NP for
offset neutral assembly.

JR

4+

Position of Guy
(when req'd)

c—d—ek

NOTE: If additional guying is required, use assembly
D2.9N or D2.9NP.

d—ek

CIRCUIT 1

4^
C RUCIT 2

ASSEMBLY: D1. 4N 4NP 5N 5NP

ITEM MATERIAL QTY QTY QTY QTY

a Insulator, pin type (12.47/7.2 kV) 6 6

0 Bolt, machine, 5/8" x req'd length 12 12 12 12

d Washer, square 2 1/4" 13 13 13 13

(f) (Pin, crossarm, 5/8" x 6 1/2") (6) (6)
) Screw, laq, 1/2" x 4" 2 2

bs Bolt, single, upset 1 1

cm Insulator, spool, 3" 1 1 1 1

ea Insulator, post type ('l2.47/7.2kV) 6 6

ec Bracket, offset, neutral 1 1

ek Locknuts 13 13 13 13

eq Bracket, insulator/equipment 6 6 6 6

Design Parameters: S NO -E

(if req'd)

(TANGENT)
MAXIMUM LINE ANGLES:

5*—Small Conductors

2*-Larger than #1/0

APRIL 2005

RUS

DOUBLE CIRCUIT PRIMARY

12.47/7.2 kV
D1.4N,D1.4NP
D1,5N,D1.5NP



o

.1

o

I
CM

4' 3-1" T-r I 1-7" 3-1"

Position of Guy
(When req'd)

/ r c—d—ek

1

I I
- «— ^ 1!

II X. ,

CIRCUIT 1 CIRCUIT 2

d—ek

-—^4-
NEUTRAL I

bs—cm

d—ek cm

Specify D1.82 for
offset neutral assembly

c—d—ek

c—d—ek

ASSEMBLY: D1. 81 82 ASSEMBLY: D1. 81 82

ITEM MATERIAL QTY QTY ITEM MATERIAL QTY QTY

a Insulator, pin type, (12.47/7.2 kV) 6 6 i Bolt, carriage, 3/8'x 4 1/2" 2 2

c Bolt, machine, 1/2" x req'd length 2 2 J Screw, lag, 1/2" x 4" 1 3

c Bolt, machine, 5/8 x req'd length 3 3 bs Bolt, single, upset 1

d Washer, round, 1 3/8" 2 2 cm Insulator, spool, 3' 1 1

d Washer, square, 2 1/4" 12 12 cu Brace, 28" 2 2

f Pin, crossarm, steel, 5/8" x 10 3/4" 6 6 cu Brace, wood, 60" span 1 1

q Crossarm, 3 5/8"x 4 5/8" x 8' - 0" 1 1 ec Bracket, offset, neutral 1

q Crossarm, 3 5/8''x 4 5/8'x 10'- 0" 1 1 ek Locknuts 8 8

DESIGN PARAMETERS:

MAXIMUM LINE ANGLES:
5° — Small Conductors
2' — Larger than #1/0

SINGLE SUPPORT ON CROSSARMS
(TANGENT)

APRIL 2005

RUS
DOUBLE CIRCUIT PRIMARY

12.47/7.2 kV
01.81 (DC-C1)
01.82



8" 2-9' 1-7" 1-7" 2-9" 8"

Position of Guy
(When req'd)

CIRCUIT 1
d—ek

c-d-ek

c-d-ek

CIRCUIT 2

bs—cm

d—ek

NEUTRAL

Specify D1.82L for
offset neutral assembly

c—d—ek

c-d-ek

ASSEMBLY: D1. 81L 82L ASSEMBLY: D1. 81L 32L

ITEM MATERIAL QTY QTY ITEM MATERIAL QTY QTY

a Insulator, pin type, (12.47/7.2 kV) 6 6 j Screw, lag, 1/2" x 4" 0 3
0 Bolt, machine, 1/2" x req'd length 4 4 bs Bolt, single, upset
c Bolt, machine, 5/8 x req'd length 8 8 cm Insulator, spool, 3" 1 1

d Washer, round, 1 3/8" 4 4 cu brace, wood, 60'span 2 2
d Washer, square, 2 1/4" 15 15 ec Bracket, offset, neutral 1

f Pin, crossarm, steel, clamp type 6 6 ek Locknuts 13 13

g Crossarm, 3 5/8°x 4 5/8'x 8' - 0" 1

g Crossarm, 3 5/8° x 4 5/8° x 10'- 0° 1 1

DESIGN PARAMETERS:

MAXIMUM LINE ANGLE = 2"

SINGLE SUPPORT ON CROSSARMS
(TANGENT) (LARGE CONDUCTORS)

APRIL 2005

RUS
DOUBLE CIRCUIT PRIMARY

12.47/7,2 kV

D1.81L

D1.82L



4" 3-1" T-r 1 T-r 3-1"

Position of Guy
(when req'd)

ri. CD

\

4-

CRCUT C RCU T 2

d—ek NEUTRAL I

bs—cm

d—ek

Specify D1.82P for
offset neutral assembly

I d—ek

ASSEMBLY: D1. 81P 82P ASSEMBLY: 01. 81P 82P

ITEM MATERIAL QTY QTY ITEM MATERIAL QTY QTY

c Bolt, machine, 1/2" x req'd length 2 2 bs Bolt, single, upset
c Bolt, machine, 5/8 x req'd length 3 3 cm Insulator, spool, 3' 1

d Washer, round, 1 3/8° 2 2 cu Brace, 28" 2 2

d Washer, square, 2 1/4" 6 6 cu Brace, wood, 60' span
• .1

g Crossarm, 3 5/8°x 4 5/8°x 8" - 0° 1 1 eo Insulator, post type, (12.47/7.2 kV) 6 6

g Crossarm, 3 5/8° x 4 5/8"x 10- 0" 1 1 ec Bracket, offset, neutral 1

i Bolt, corrioqe, 3/8° x 4 1/2" 2 2 ek Locknuts 8 8

i Screw, laq, 1/2° x 4 1 3

DESIGN PARAMETERS:

MAXIMUM LINE ANGLES:
5' — Small Conductors
2' — Larger than #1/0

SINGLE SUPPORT ON CROSSARMS
(TANGENT) (POST INSUU^TORS)

APRIL 2005

RUS
DOUBLE CIRCUIT PRIMARY

12.47/7.2 kV

D1.81P

D1.82P



o

J

4' 3-1" 1-7" 1-7" 3-r

Position of Guy

' I I

1 1

^ !
i i
! ^

• !! ^>1 ^ "

a—d—f (typical)

c—d—ek

c="d-ek

CIRCUIT 1 CIRCUIT 2

c—d—ek

-4—(@
NEUTRAL

da

txJ

ITEM QTY MATERIAL ITEM QTY MATERIAL

a 6 Insulator, pin type, (12.47/7.2 kV) g Crossarm, 3 5/8" x 4 5/8" x 10-0"
c 2 Bolt, machine, 1/2" x req'd length 2 Bolt, carriage, 3/8" x 4 1/2"
c 4 Bolt, machine, 5/8" x length J Screw, laq, 1/2" x 4"
d 2 Washer, round, 1 3/8" cu 2 Brace, 28"
d 12 Washer, square, 2 1/4" cu 1 Brace, wood, 60" span
f 6 Pin, crosscrm, steel, 5/8" x 10 3/4" da 1 Bracket, insulated
g 1 Crossarm, 3 5/8" x 4 5/8" x 8—0" ek 8 Locknuts

DESIGN PARAMETERS;
See Table II

SINGLE SUPPORT ON CROSSARMS

APRIL 2005
DOUBLE CIRCUIT PRIMARY

12.47/7.2 kVRUS D1.83



•^1 0—1 1
1 I

1 1

1 1 "(£>

-/ ! 1-0 1 0-1 .1 O

Ml /°1 r 1 1/ c—d—ek 1

2 y 2
•t1 B—1 i—i-^—£ 3 li ID i If

6"
1 r 1 ^

6"

Position of Guy
(When req'd)

CIRCUIT 1
c—d—ek

cu

1 c—d—ekv

CIRCUIT 2
NEUTRAL

txJ

c—d—ek

d—ek

ITEM QTY MATERIAL ITEM QTY MATERIAL

G 6 Insulator, pin type, (12.47/7.2 kV) g 1 Crossarm, 3 5/8" x 4 5/8" x 10—0"
C 4 Bolt, machine, 1/2" x req'd length cu 2 Brace, wood, 60" span
C 11 Bolt, machine, 5/8" x length da 1 Bracket, insulator

d 4 Washer, round, 1 3/8" ek 15 Locknuts

d 19 Washer, square, 2 1/4"
f 6 Pin, crossarm, steel, clamp type
g 1 Crossarm, 3 5/8" x 4 5/8" x 8-0"

DESIGN PARAMETERS:
See Table IK

SINGLE SUPPORT ON CROSSARMS

(LARGE CONDUCTORS)

APRIL 2005

RUS
DOUBLE CIRCUIT PRIMARY

12.47/7.2 kV D1.83L



Position
(When req'd)

CIRCUIT 1

c—d—ek

V

CIRCUIT 2

c—d—ek

d-ek

NEUTRAL---I-S4

ITEM QTY MATERIAL ITEM QTY MATERIAL
c 2 Bolt, machine, 1/2" x req'd length J Screw, laq, 1/2" x 4"
c 4 Bolt, machine, 5/8" x req'd length cu 2 Brace, 28"
d 2 Washer, round, 1 3/8' cu Brace, wood, 60" span
d 6 Washer, square, 2 1/4" da Bracket, insulated
g 1 Crossarm, 3 5/8" x 4 5/8" x 8-0" eo 6 Insulator, post type, (12.47/7.2 kV)
g 1 Crossarm, 3 5/8" x 4 5/8" x 10—0" ek a Locknuts

i 2 Bolt, corriaqe, 3/8" x 4 1/2"

DESIGN PARAMETERS:
See Table II

SINGLE SUPPORT ON CROSSARMS

(POST INSULATORS)

APRIL 2005

RUS
DOUBLE CIRCUIT PRIMARY

12.47/7.2 kV D1.83P



c—d—ek

c—d—ek

c—d—ek

* Position of guys
as required. n

c—d—ek—^

NOTE;

\

See D3.1G or D4.1G

for alternative construction.

«j=====

Assembly: D2. 9N 9NP

ITEM MATERIAL QTY QTY
a Insulator, pin type (12.47/7.2 kV) 12

c Bolt, machine, 5/8" x req'd length 13 13

d Washer, square 2 1/4" 13 13

f Pin, crossarm, 5/8" x 6 1/2" 12

da Bracket, insulated 1 1

ea Insulator, post type (12.47/7.2kV) 12

ek Locknuts 13 13

eq Bracket, insulator/equipment 6 6

Design Porometers:
Maximum Line Angles

See TABLE E

—I f-~ 2" minimum

TRT

CIRCUIT 1

• VLJV '

' VLJV '

CIRCUIT 2

wuv

jg
bJ

I [— 2" minimum

eq (d—ek)

Specify D2.9NP for
post type insulators.

DOUBLE SUPPORT-NARROW PROFILE

APRIL 2005

RUS

DOUBLE CIRCUIT PRIMARY

12.4-7/7.2 kV
D2.9N

D2.9NP



/ /

j-ii w (D)

\ \ d(round)

4" -4" 3-1' 1-r T-7' 1 3-1" 1

1 1

o

.1

Position of Guy

CIRCUIT 1

Xd .c-d
s

c-d-ek CIRCUIT 2

I I 1k:]--
c 1 c -̂P

11
1n-d—ek
Q

Xv,1
3—̂011 iX.,

"Cr

X

Position of Guy
cu

NEUTRAL

c—d—ek

a—d—f
^(typical)

(d-ek)

ITEM QTY MATERIAL ITEM QTY MATERIAL

a 12 Insulator, pin type (12.47/7.2 kV) 4 Bolt, carriage, 3/8" x 4 1/2"
c 4 Bolt, machine, 1/2" x req'd length j 2 Screw, lag, 1/2" x 4"
c 3 Bolt, machine, 5/8" x length n 6 Bolt,double arming, 5/8xreq'd lenqth
d 4 Washer, round, 1 3/8" cu 4 Brace, 28"
d 36 Washer, square, 2 1/4" cu 2 Brace, wood, 60" span
f 12 Pin, crossarm, steel, 5/8" x 10 3/4" da 1 Bracket, insulated

g 2 Crossarm. 3 5/8" x 4 5/8" x 10-0" ek 27 Locknuts

g 2 Crossarm, 3 5/8" x 4 5/8" x 8—0"

DESIGN PARAMETERS:
See Table IV

DOUBLE SUPPORT ON CROSSARMS

APRIL 2005

RUS
DOUBLE CIRCUIT PRIMARY

12.47/7.2 kV

D2.91

(DC-C2-1)



ITEM

o

.1

o

.1
(N

QTY

12

33

12

/ / / n—d—ek j / / /

m

1 @ ((II) 11 / fdi) © iSw, ((ID

i(vii\ ® i;^ II \ ((ID: @ (OD)I [(ID

n—d—ek

Position of Guy

CIRCUIT 1 c-d-ek

PU\N
c(1/2)
d(round)

CIRCUIT 2

P

-4- <j—o 1
-4

0

Si

3 ^ a i Im

6"

b.1 1 1 '
6"

Position of Guy ei^_c-d.

da

MATERIAL ITEM QTY MATERIAL

Insulator, pin type (12.47/7.2 kV)
Bolt, machine, 1/2" x req'd length
Bolt, machine, 5/8" x req'd length
Washer, round, 1 3/8" dlam.
Washer, square, 2 1/4"

cu

da

ek 40

Crossarm. 3 5/8" x 4 5/8" x 10—0"
Bolt,double arming,5/8^ req'd length
Brace, wood, 60" span
Bracket, insulated

Locknuts

Pin, crossarm, steel, clamp type
Crossarm, 3 5/8" x 4 5/8" x 8'-0"

DESIGN PARAMETERS:
See Table V

DOUBLE SUPPORT ON CROSSARMS

(LARGE CONDUCTORS)

APRIL 2005

RUS

DOUBLE CIRCUIT PRIMARY

12.47/7.2 kV D2.91L



ITEM

/ / / d—^
i(fe @(fe ^

-Ok izidi)

/ /

(][))©

©n®

\ \ \ -^ \ \ ^fr/Sd) \ \
3-1" 1-r 1-r 3-1"

LINE #1
f 1 en

Position of Guy

CIRCUIT 1

4" 3-8'

Position of Cuy
c—d—ek

LINE #2

CIRCUIT 2

3-8". 4"

c—d—ek

n-d—ek

r-j
-4===[E —

NEUTRAL

da

QVf MATERIAL ITEM QTY MATERIAL

24

Bolt, mQchine, 1/2" x reg'd length
Bolt, machine. 5/8" x req'd length
Washer, round, 1 3/8"
Washer, square, 2 1/4"
Crossarm, 3 5/8" x 4 5/8" x 10'—0"
Crossarm, 3 5/8" x 4 5/8" x 8—0"
Bolt, carriage, 3/8" x 4 1/2"

cu

cu

da

ea

ek

2,

12

25

Screw, lag, 1/2" x 4°
Bolt.double arming, 5/8xreq'd length
Brace, 28"
Brace, wood, 60"span
Bracket, insulated
Insulator, post type, (12.47/7.2 kV)
Lockhuts

DESIGN PARAMETERS:
See Table IV

DOUBLE SUPPORT ON CROSSARMS

(POST INSULATORS)

APRIL 2005

RUS

DOUBLE CIRCUIT PRIMARY

12.47/7.2 kV D2.91P



CO

o

I

o—d—ek
ri

A
Position of Guy '

Position of Guy

, , / bJ
o—d—ek^

CIRCUIT 1

Guy

//

bo

rn

CO

Position of Guy '

^—

.1=..
CO

Position of Guy |

NEUTRAL

C RCUIT 2

/
NOTE: 1. The NESC requires a minimum separation of 5 feet between

any energized conductor and any guy wire.

2. See guy assembly "E2.1G", "E3.1LG". "E4.3LG".

ITEM QIY

(2)

MATERIAL

"03.1" through "03.9" Primary Assemblies
(Delete material for one neutral subassembly: "o—d—ek")
(Use'"03.1 L" Primary Assembly for large conductors.)
(Delete material for one neutral subassembly)

DESIGN PARAMETERS:

See "03.1 through "03.9'

SUSPENSION ANGLE GUIDE

APRIL 2005

RUS
DOUBLE CIRCUIT PRIMARY

12.47/7.2 kV D3.1G



1—[

Position of Guys I Position of Guys

Position of Guys PnsitiPosition of Guys

txj

CIRCUIT 1

Guy< /

NEUTRAL

txJ

CIRCUIT 2

NOTES: 1, The NESC requires a minimum separation of 5 feet between any
energized conductor and any guy wire.

2. See guy assembly "E2.G", "E3.1LG" or "E4-.3LG".

ITEM

av

QTY MATERIAL

"03.1" through "03.9" Primary Assemblies
(Delete material for two neutral subassemblies: "o-d-ek")
Oonnectors, as req'd

Jumpers, as req'd

DESIGN PARAMETERS:
DEADEND ANGLE GUIDE

See: "04.1G"
"04.2G"

APRIL 2005

RUS

DOUBLE CIRCUIT PRIMARY

12.47/7.2 kV D4.1G



D1.8f

Postion of Guy

$

CIRCUIT

eu — center phase only)

C5.71L'

CIRCUIT 2

NEUTRAL Top
cj====^-

txJ

ITEM QTY MATERIAL

1 C5.71L Primary Assembly
1 D1.81 Primary Assembly

P Connectors, as required
GV Jumpers, as required
eu Link, extension, Insulated, 12'mln.

DESIGN PARAMETERS:

SEE: "05.711"

"01.81"

THREE PHASE TAP GUIDE

APRIL 2005

RUS
DOUBLE CIRCUIT PRIMARY

12.47/7.2 kV
D5.91G



Position of Guy
(When req'd)

Position of Guy
(When req'd) j

CRCUIT 1

Neutral Position
(See Drawing N6.1
for details)

c—d—ek

I/ 3-6'

C RCU T 2

n—d—ek

da—e

oo-ek

ITEM QPi' MATERIAL

a 4 Insulator, pin type (12.47/7.2 kV) ITEM QTY MATERIAL
c 4 Bolt, machine, 1/2 x req'd length k 24 Insulator, suspension, 4 1/2"
c 3 Bolt, machine, 5/8" x length n 7 Bolt, double arm, 5/8 x req'd length
d 4 Washer, round, 1 5/8 o 4 Bolt, eye, 5/8" x req'd length
d 33 Washer, square, 2 1/4 P Connectors, as req'd
d 2 Washer, square, 3" curved aa 18 Nut, eye
f 4 Pin, crossarm, steel, 5/8" x 10 3/4" av Jumpers, as req'd
g 2 Crossarm, 3 5/8" x 4 5/8" x 10'—0" bo 4 Shackle, anchor
g 2 Crossarm, 3 5/8" x 4 5/8" x 8'—0" cu 2 Brace, wood, 60" span
i 4 Bolt, carriage, 3/8" x 4 1/2" cu 4 Brace, 28"
J 2 Screw, lag, 1/2" x 4" ek 47 Locknuts

DESIGN PARAMETERS:

PERMITTED UNBALANCED
CONDUCTOR TENSION:

See Table B (Exhibit 2)

(See Notes on Drawing "C6.52")

DOUBLE DEADENDS ON CROSSARMS
(FEEDTHROUGH)

APRIL 2005

RUS
DOUBLE CIRCUIT PRIMARY

12.47/7.2 kV
D6.91

(DC-C8)



GUYING ASSEMBLY UNITS

DRAWING NUMBERS DRAWING TITLE (DESCRIPTION!
1728F-804 Bulletin50-3

(New) (Old)

El.l (El-2) SINGLEDOWN GUY (THROUGH BOLT TYPE)

El.lL (El-3) SINGLE DOWN GUY - HEAVY DUTY
(THROUGH BOLT TYPE)

E1.2 (E3-3) SINGLE DOWN GUY (WRAPPED TYPE)

E1.3L SINGLE DOWN GUY - LARGE CONDUCTORS

(POLE BAND TYPE)

El .4 (E2-2) SINGLE OVERHEAD GUY - (THROUGH BOLT TYPE)

EL4L (E2-3) SINGLE OVERHEAD GUY - HEAVY DUTY
(THROUGH BOLT TYPE)

El.5 GUY STRAIN INSULATOR

E2.1G DOUBLE DOWN GUY GUIDE - (THROUGH BOLT TYPE)

E3.1LG THREE DOWN GUY GUIDE - HEAVY DUTY

(THROUGH BOLT TYPE)

E4.3LG FOUR DOWN GUY GUIDE - LARGE CONDUCTORS

(POLE BAND TYPES)

INDEX E



BuUetin 1728F-804

Section E

Page 1

CONSTRUCTION SPECIFICATIONS FOR GUYS

The design engineer shall determine the number and type of guys needed to be installed.

Guys shall be attached to the pole as shown in the construction drawings and shall be
installed before conductors are strung. Deadend structure guys shall be installed, as
nearly as practicable, in line with the pull of conductors. Guys that bisect line angles
(bisector guys) at line angle structures shall be installed as nearly as practicable to the
true bisector of the line angle.

The distance from the pole to the anchor rod (the guy lead) is recommended to be the
same distance as from the ground to the guy attachment on the pole. This 1:1 guy slope
is especially recommended on deadend structures.

Written permission from RUS is required prior to the installation of sidewalk guys and
push poles. RUS will consider the use of sidewalk guys and push poles on a case-by-case
basis.

The NESC requires that the grade of construction ofguys be the same or higher as the
grade of construction of: (1) the pole or structure to which they are attached, or (2) the
highest grade required for any conductors supported by the pole or structure.

The permitted loads shown in the design parameters for guying assemblies have already
been calculated by RUS by multiplying a strength factor of 0.85 to the RUS designated
loading (or strength) of the guying assemblies. The strength factor of 0.85 was used by
RUS as an additional safety factor and is based on the spirit of the rules ofNESC
Section 261 and NESC Table 261-lA.

The permitted loads shown on the guy assembly drawings shall be reduced by 25 percent
for NESC Grade B construction.

The permitted loads on guy wires shall be determined by multiplying the rated breaking
strength of the guy wire by the strength factor of 0.90 given in NESC Table261-1A.

Guy strength that must be provided is determined by totaling all loads expected to be
exerting tension on the guy assembly and guy wire(s) and multiplying this total load by
the appropriate overload factors according to NESC Rule 253 and as shown in NESC
Table 253-1.



Bulletin 1728F-804

Section E

Page 2
CONSTRUCTION SPECIFICATIONS FOR GUYS (cont)

If the separation on thepolebetween anyguyattachment boltor hardware and anyphase
conductorattachmentbolt is less than 15 inches, then a guy strain insulator assembly
(E5.1) shallbe installed at the top of the guy and the guywire shall be effectively
groundedbelow the insulatorby bonding the guy wire to the system neutral and the pole
ground if present. Alternatively, an insulated extension link (item "eu") shall be installed
in the primary conductor tap, deadend, or suspension'angle subassembly where it attaches
to the pole.

The purpose of this specification is to maintain minimum basic insulation impulse levels
(BIL) and to increase clearances for line workers.

Down guy and overhead guy wires shall be effectively grounded in accordance with Rule
215C2 of theNESC and in accordance with the RUS assembly drawings. Effectively
grounded guy wires provide a direct path to ground and thus decrease the chances of
electric shock, serious injury and even death to a person standingon the ground and
making contactwith a guy wire that has accidentallybecome energizedby means of
contactwith a primary, secondary, service or neutral conductor. Furthermore, effectively
grounded guy wires bonded to anchor rods decrease the overall system impedance to
ground and improve the chances of primary overcurrentprotection devices to operate as
designed.

Down guy and overhead guy wires may be insulated in portions of a borrower's service
area if all 5 of the following conditions are met:

(1) The borrower: (1) has records documenting that anchors or anchor rods have
failed due to corrosionafter less than 20 years of service, or (2) has performed
and documented a study that has determined that insulating down guy wires is an
adequate and economical method to mitigate predicted premature corrosion of
anchors'and anchor rods in the service area covered by the study. Such studies or
records shall be made available for RUS review upon request;

(2) Insulated down guys and their componentparts shall be in compliancewith all of
the applicable rules of the NESC;

(3) Only fiberglass guy strain insulators (item "w") shall be used to insulate guy
wires and the insulators shall be installed at the top of the guy wire as depicted in
assembly drawing E1.5;

(4) RUS required bonding clamps are securely installed between the anchor rod and
the guy wire attached to the anchor rod; and

(5) The borrowerhas a special regimentedmaintenanceprogram in place that
periodically (as experience indicates) checks the insulation integrity of installed
guy insulators.



Bulletin 1728F-804

Section E

Page 3
CONSTRUCTION SPECIFICATIONS FOR GUYS (cont)

Down guys installed on tangent, double deadend assemblies (e.g., A6.1) shall have a
minimum clearance to the neutral conductor of 6 inches and shall have a guy strain
insulator(s) installed at the top of the guy that extends from the pole attachmentto at least
12 inches past the neutral conductor.^ Alternatively, two down guys without guy strain
insulators may be installed, one on each side of the neutral, such that clearance between
each down guy wire and the neutral conductor is a minimum of 12 inches. For either of
the above designs, the down guy wire shall be effectively bonded to ground in
accordance with RUS specifications and the rules of the NESC.

*Forexample, the6-inch clearance canbemetfora down guywith a 30-foot guyleadthatis attached to
the pole 30 feet above the ground and 2.5 feet above the neutral by installing (offsetting) the guy anchor
6 feet perpendicular to the line of tlie neutral conductor.



Connect to pole ground
when present

(See Note 1)

(See Note 2) y

Serve

•^///^///^////

NOTES:
1. Other accepted and equivalent guy deadend (item "u") and

attachment (item "v") material may be substituted for the
ones shown.

2. Some types of guy attachments use 2 bolts and washer or
lag screw (item"]"), change materials accordingly.

3. Specify guy wire size, type and required length.

ITEM QTY MATERIAL

c 1 Bolt, machine, 5/8' x req'd length
d 1 Washer, 3° square, curved
P Connectors, quy bond and as req'd
u 2 Deadend for quy strand (See Note 1)
V 1 Guy attachment (See Note 1)
y Guy wire, as req'd (See Note 3)
at 1 Guy marker
av Jumpers, as req'd
ck 1 Clamp, anchor bonding
ek 1 Locknuts

0—d—ek

DESIGN PARAMETERS:

PERMITTED LOAD IS LESSER OF;
6,600 lbs (in any direction)
or 90% of RATED BREAKING
STRENGTH OF GUY WIRE

SINGLE DOWN GUY

(THROUGH BOLT TYPE)

APRIL 2005

RUS

E1.1

(El-2)



(See Note 2) y

Serve

////^////^///^

Connect to pole ground
when present'

c—d-ek

NOTES:
1. Other accepted and equivalent, heavy duty, guy deadend

material (item "u") may be substituted for the ones shown,
2. Pole eye plate guy attachment and anchor shakle (item "bo")

may be used.

ITEM QTY MATERIAL
c 1 Bolt, machine, 3/4* x req'd length
d 1 Washer, square, 4" curved
P Connectors, guy bond and as req'd
J 1 Screw, lag, 1/2'' x 4'
u 2 Deadend for quy strand, heavy duty
V Guy attachment, guy hook type
y Guy wire, as req'd (See Note 4)
at Guy marker
av Jumpers, as req'd
ck 1 Clamp, anchor bonding
ek 1 Locknuts

3. 2—5/8 machine bolts and
2-3 square curved washers
may be used to Install
guy attachment.

4. Specify guy wire size, type

and required length.

DESIGN PARAMETERS:

PERMITTED LOAD IS LEAST OF:
8,500 lbs (In any direction)
or 90% of RATED BREAKING
STRENGTH OF GUY WIRE

SINGLE DOWN GUY - HEAVY DUTY
(THROUGH BOLT TYPE)

APRIL 2005

RUS
E1.1L

(E1-3)



o o o

PU\N VIEW

(See Note 1)

Connect to neutral

conductor end ground
wire when present _

I

NOTES:

1. Other accepted and equivalent, heavy duty, guy clamps,
(item"u"), may be substituted for the 3—bolt clamps shown

2. Specify guy wire size, type and required length.

ITEM QTY MATERIAL

c 1 Bolt, machine, 5/8' x req'd length
P Connectors, guy bond and as req'd
u 2 Deadend for guy strand, heavy duty
y Guy wire, as reg'd (See Note 2)
at 1 Guy marker
av Jumpers, as reg'd
bj 2 Guy hook
bk 2 Guy Plate, 4-° x 8°, 14 gauge
ck 1 Clamp, anchor rod bonding
ek 1 Locknuts

8 Nails, 8 penny qalv.

DESIGN PARAMETERS:

PERMITTED LOAD =

90% of RATED BREAKING

STRENGTH OF GUY WIRE
APRIL 2005

RUS

SINGLE DOWN GUY
(WRAPPED TYPE)

E1.2

(E3-3)



Serve or clip

(See Note 2) y

Serve or clip

NOTES:

1. Other accepted and equivalent, heavy duty, guy deadend
material (item "u") may be substituted for the ones showa.

2. Specify guy wire size, type and required length.

ITEM QTY MATERIAL

P Connectors, quy bond as req'd
u 2 Deadend for guy strand, heavy duty
V 1 Guy attachment, pole band type
y Guy wire, as req'd (See Note 2)
at 1 Guy marker
av Jumpers, as req'd
ck 1 Clamp, anchor bonding

Connect to pther
guys OS req d

(See note 1)

Connect to
pole ground
and neutral
when present

nQ

////^////^///

DESIGN PARAMETERS:

PERMITTED LOAD IS LESSER OF:
8,500 lbs. (in any direction)
or 90% of RATED BREAKING

STRENGTH OF GUY WIRE

SINGLE DOWN GUY - LARGE CONDUCTORS

(POLE BAND TYPE)

APRIL 2005

RUS E1.3L



(See assembly E1.1)

I do not
staple

//
<^////^///% ////^/}//^}//^///

Serve or clip

y P
(See Note 2)

OS req'd

Connect to neutral
conductor and ground wire I I

when present I I
I 1
00

1 I
I I
I 1

NOTES:

1. Other accepted and equivalent, guy deadends (item "u"),
may be substituted for the 3—bolt clamps shown.

2. Specify guy wire size, type and required length.
3. Wrapped type overhead guys may be used. (See drawing El .2 as guide)

d-ek

(TEW QTY MATERIAL

d 1 Washer, 3" square, curved
P Connectors, guy bond and as req'd
u 2 Deadend for guy strand, heavy duty
y Guy wire, as req'd (See Note 2)

ab 1 Nut, thimble eye type, 5/8"
ao Bolt, thimble eye, 5/8"x req'd length
av Jumpers, as req'd
ek 2 Locknuts

DESIGN PARAMEfERS:

PERMITTED LOAD IS LESSER OF:

6,600 lbs. (HORIZONTAL)
or 90 % of RATED BREAKING
STRENGTH OF GUY WIRE

SINGLE OVERHEAD GUY
(THROUGH BOLT Pt^PE)

APRIL 2005

RUS

El.4

(E2-2)



(See assembly E1.1L)

//

1 do not
I staple

Serve or clip

(See Note 2)

OS req'd

Connect to Neutral
Conductor and Ground wire 1

when present 1

NOTES:

1. Other accepted and equivalent, guy deadends (item "u"),
may be substituted for the 3-bolt clamps shown.

2. Specify guy wire size, type and required length.
3. Wrapped type overhead guys may be used. (See drawing El .2 as guide)
4. Assembly requires 3/4" bolt on down guy assembly attachment.

d-ek

ITEM QTY MATERIAL

d 1 Washer, 4" square, curved
P Connectors, guy bond and as req'd
u 2 Deadend for guy strand, heavy duty
y Guy wire, as req'd (See Note 2)

ab 1 Nut, thimble eye type, 3/4"
ao 1 Bolt, thimble eye, 3/4"x req'd length
av Jumpers, as req'd
ek 2 Locknuts

DESIGN PARAMETERS:

PERMITTED LOAD IS LESSER OF:

8,500 lbs. (HORIZONTAL)
or 90 % of RATED BREAKING
STRENGTH OF GUY WIRE

SINGLE OVERHEAD GUY - HEAVY DUTY
(THROUGH BOLT TYPE)

APRIL 2005
E1.4L

(E2-3)RUS



(pole eye plate type
or other cccepted
guy attachment)

(Three bolt clamp or
other accepted
deadend)

Connect to ground
wire. If no ground
wire present, connect
to neutral.

Serve or Clip

NOTE: Ground wire jumper may
be attached to down guy
wire below guy deadend
connector.

ITEM MATERIAL

w Insulator, guy strain

DESIGN PARAMETERS:

PERMITTED LOAD = 8,500 lbs.

APRIL 2005

RUS

GUY STRAIN INSULATOR

El .5



5-0"
mm.

(guy hook type)

Connect to neutral
conductor and ground
wire when present

nmict p

I (See Note).I

c-d—ek

oiiicc III

(See Note) _l

u (automatic deadend type)

NOTES:

Position guys as shown on applicable pole top assembly unit if different
than shown here. If distance between primary assembly and down guy is
less than 12", install (minimum 12°) guy strain insulator,(item "w°), or
insulated extension link, (item °eu" ), (mininum 12' ), in primary assembly.

The following single down guy assemblies may be used,
(multiply material quantities by 2):

E1.1: Through Bolt Type (shown above)
E1.1L: Through Bolt Type, Heavy Duty

El .2: Wrapped Type
El .31: Pole Band Type

DESIGN PARAMETERS:

(See Single Down Guy drawings)

DOUBLE DOWN GUY GUIDE
(THROUGH BOLT TYPE)

APRIL 2QQ5

RUS E2.1G



NOTES:

E1.1

E1.1L

El .2

E1.3L

5-0'
mm

(pole eye plate type) v

-d—ek

(See Notes)

w (optional)

u (automatic deadend type)
Position guys "as shown on applicable pole top assembly unit if different
than shown here. If distance between primary assembly and down guy is
less than 12', install (minimum 12") guy strain insulator, (item'w"), or
insulated extension link, (item "eu" ), (mininum 12"), in primary assembly.
The following single down guy assemblies may be used,
(multiply material quantities by 3):

Through Bolt Type
Through Bolt Type, Heavy Duty

Wrapped Type
Pole Band Type

(shown above)

DESIGN PARAMETERS:

(See Single Down Guy drawings)

THREE DOWN GUY GUIDE -
HEAVY DUTY (THROUGH BOLT TYPE)

APRIL 2005

RUS E3.1LG



NOTES:

E1.1

E1.1L

E1.2

El .31

\

u (formed grip typ

mis mi

5

V (pole band type)

B

mm Serve or Clip
Position guys as shown on applicable pole top assembly unit if different
than shown here. If distance between primary assembly and down guy is
less than 12°, install (minimum 12") guy strain insulator, (item "w"), or
insulated extension link, (item 'eu" ), (mininum 12°), in primary assembly.

The following single down guy assemblies may be used,
(multiply material quantities by 4):

Through Bolt Type
Through Bolt Type, Heavy Duty
Wrapped Type
Pole Band Type (Shown Above)

DESIGN PARAMETERS:

(See Single Down Guy drawings)
FOUR DOWN GUY GUIDE - LARGE CONDUCTORS

(POLE BAND TYPE)

APRIL 2005

RUS E4,3LG



ANCHOR ASSEMBLY UNITS

DRAWING NUMBERS DRAWING TITLE (DESCRIPTIONi
1728F-804 Bulletin 50-3

(New) (Old)

F1.6 (Fl-1) EXPANDING TYPE ANCHORS

FI.8 (Fl-2)
Fl.lO (Fl-3)
F1.12 (Fl-4)

F2.6 (Fl-lS) SCREW ANCHORS (POWER INSTALLED)
F2.8 (F1-2S)
F2.10 (F1-3S)
F2.12 (FI-4S)

F3.6 (Fl-lP) PLATE TYPE ANCHORS

F3.8 (F1-2P)
F3.10 (F1-3P)
F3.12 (F1-4P)

F4.1 (F4-1E) SERVICE ANCHORS
F4.2 (F4.1S)

F5.1 (F5-I) ROCK ANCHORS

F5.2 (F5-2)
F5.3 (F5-3)

F6.6 (F6-1) SWAMP ANCHORS (POWER INSTALLED)
F6.8 (F6-2)
F6.10 (F6-3)

INDEX F



Bulletin 1728F-804

Section F

CONSTRUCTION SPECIFICATIONS FOR ANCHORING

As much as practicable, anchors and rods shall be installed in line with, and in the opposite
direction of, the resultant strain of the conductors. Anchor assemblies shall be installed so that
approximately 6 inches of the rod remains out of the ground. In cultivated fields or other
locations as deemed necessary, the projection of the anchor rod above earth may be increased to
a maximum of 12 inches to prevent burial of the rod eye.

The backfill of all anchor holes must be-thoroughly tamped the full depth. After a cone anchor
has been set in place, the hole shall be backfilled with coarse crushed rock for 2 feet above the
anchor and tamped during the filling. The remainder of the hole shall be backfilled and tamped
with dirt.

The designated holding powers shown on the anchor assembly drawings are based on the
maximum holding power of average, Class 5 soil. When the anchor is installed in poorer soils,
the holding power of the anchor shall be derated. A suggested guide is to derate by 25 percent in
Class 6 soil and by 50 percent in Class 7 soil. For Class 8 soil it is usually necessary to use
swamp anchors or power driven screw anchors which can penetrate the poor soil into firmer soil.
See the "Soil Classifications" table on the following page for soil classes.

Log type anchors are acceptable for use on distribution systems. Refer to the appropriate
drawings in RUS Bulletin 1728F-811,"Electric Transmission Specifications and Drawings,
115 kV through 230 kV" for assembly units and construction details.



SOIL CLASSIFICATIONS

Class Engineering Description

0 Sound hard rock, unweatherd

1 Very dense and/or ceihented sands;
coarse gravel and cobbles

2 Dense fine sand; very hard silts and
clays (may be preloaded)

3 Dense clayed sand and gravel;
very stiff to hard silts and clays

4 Medium dense sandy gravel; very stiff
to hard silts and clays

5 Medium dense coarse sand and sandy gravels;
stiff to very stiff silts and clays

6 Loose to medium dense fine to coarse sand;
firm to stiff clays and silts

7 Loose fine sand; alluvium; loess;
soft-firm clays; varved clays; fill

8 Peat; organic silts; inundated silts; fiy ash

Bulletin 1728F-804

Section F



45" f:
Normally

Approx. after strain
is applied.

Size of hole to
be same as un—
expanded anchor.

NOTE: Designated maximum holding power rating assumes proper
installation in class 5 soil.

ASSEMBLY: F1 .6 .8 .10 .12 ASSEMBLY NUMBERS

Minimum Area (sq. in.) 90 100 120 135 NEW (OLDl

F1.6 (F1-1)
F1.8 (F1-2)
F1.10 (F1-3)
F1.12 (F1-4)

ITEM MATERIAL QTY QTY QTY QTY
X Rod, anchor, thimble eye, 5/8" x 7*0" 1 1
X Rod, anchor, twin eye, 3/4" X 8*0" 1 1
z Anchor, expanding type 1 1 1 1

DESIGN PARAMETERS:
DESIGNATED MAXIMUM
HOLDING POWER (lbs.)

F1.6: 6,000
F1.8: 8,000
F1.10: 10,000
F1.12: 12,000

EXPANDING TYPE ANCHORS

APRIL 2005

RUS
F1.6, F1.8. F1.10, F1.12



Approx. after strain
is applied.

45
Normally ^

NOTE: Designated maximum holding power rating assumes proper
installation in class 5 soil.

ASSEMBLY: F2 .6 .8 .10 .12

Minimum Area (sq. in.) 90 ICQ 120 135

ITEM MATERIAL QTY, QTY QTY QTY
X Rod, anchor, thimble eye, 5/8" x I'O" 1 1

X Rod, anchor, twin eye, 3/4 X 8'0 1 1

z Anchor, screw type, power installed 1 1 1 1

ASSEMBLY NUMBERS

DESIGN PARAMETERS:
DESIGNATED MAXIMUM
HOLDING POWER (lbs.)

F2.6: 6,000
F2.8: 8,000
F2.10: 10,000
F2.12: 12,000

NEW

F2.6

F2.8

F2.10

F2.12

(OLD)
(F1-1S)
(F1-2S)
(F1-3S)
(F1-4.S)

SCREW ANCHORS, (POWER INSTALLED)

APRIL 2005

RUS
F2.6, F2.8, F2.10, F2.12



45"^
Normally

Approx. after strain
is applied.

NOTE: Designated maximum holding power rating assumes proper
installation in class 5 soil.

ASSEMBLY: F3 .6 .8 .10 .12 ASSEMBLY NUMBERS

Minimum Area (sq. in.) 90 100 120 135
NEW (OLD)

F3.6 (F1-1P)
F3.8 (F1-2P)
F3.10 (F1-3P)
F3.12 (F1-4P)

ITEM MATERIAL QTY QTY QTY QTY
X Rod, anchor, thimble eye, 5/8" x 7'0" 1 1
X Rod, anchor, twin eye, 3/4" X B'O" 1 1
z Anchor, plate type 1 1 1 1

DESIGN PARAMETERS:
DESIGNATED MAXIMUM
HOLDING POWER (lbs.)

F3.6: 6,000
F3.8: 8,000
F3.10: 10,000
F3.12: 12,000

APRIL 2005

RUS

PLATE TYPE ANCHORS

F3.6, F3.8, F3.10. F3.12



F4.2

SCREW

F4.1

45

Normally /"

45

Normally

Approx. after strain
is applied.

Approx. after strain
is applied.

Size of hole to

be same as un—
expanded anchor.

NOTE:

Designated maximum holding power
rating assumes proper installation in
dense, sandy soil.

EX PAN D1N G ASSEMBLY: F4.1 F4.2 ASSEMBLY NUMBERS

ITEM MATERIAL QTY QTY NEW (OLD)
X Rod, anchor, thimble eye type 1 F4.1 (F4-1E)
z Anchor, service, expanding type 1 F4.2 (F4-1S)
z Anchor, service, screw type 1

DESIGN PARAMETERS:

DESIGNATED MAXIMUM

HOLDING POWER (lbs.)

F4.1:
F4.2:

2,500
2,500

SERVICE ANCHORS

APRIL 2005

RUS
F4.1, F4.2



Normally 45

Earth

A =

Grout

Rock

—I 1—1 3/4"
18" min. for solid' rock
30' min. for stratified rock

F5.1

Normally 45

Earth

F5.3
NOTES:

1. Only one guy shall be attached to a rock anchor. Where
more than one guy is required, space anchors 2 feet
minimum apart and, where practical, install in direct
line with pole.
Do not anchor to any boulder measuring less than 4 feet
in diameter.

2.

ITEM

ASSEMBLY:

MATERIAL

Rod, anchor or thimble eye type
Anchor, expanding rock type
Anchor, rock, quy bolt type

DESIGN PARAMETERS:

APRIL 2QQ5

RUS

0,'/A
"f'-o,

Solid

Rock

Wedge

NOTE: 15" expanding type rock
anchor may be used

r* See Note)

F5.1F5.2 F5.3

QTY QTY QTY

F5.2

ASSEMBLY NUMBERS

NEW

F5.1

F5.2

F5.3

(OLD)
(F5-1)
(F5-2)
(F5-3)

ROCK ANCHORS

F5.1, F5.2, F5.3



CApprox. after strain
is applied.

6"

^ 'thimble
eyenut

galvanized pipe
FIRM

SOIL

NOTE: Designated maximum holding power rating assumes proper
installation. See anchor specifications for additional information.

F6.6 F6.8 F6.ia ASSEMBLY NUMBERS

ITEM MATERIAL QTY QTY QTY NEW (OLD)
z Anchor, swamp type (diameter) 1-10" 1-12" 1-15" F6.6 (F6-1)

Nut, thimble eye type 1 1 1 F6.8 (F6-2)
Pipe, galvanized, as req'd F6.10 (F6-3)

DESIGN PARAMETERS:
DESIGNATED MAXIMUM
HOLDING POWER (lbs.)

F6.6:
F6.8:
F6.10:

6,000
8,000

10,000

SWAMP ANCHORS (POWER INSTALLED)

APRIL 2005

RUS
F6.6, F6.8, F6.10



TRANSFORMER ASSEMBLY UNITS

DRAWING NUMBERS DRAWING TITLE (DESCRIPTION)

1728F-804 Bulletin 50-3

(New) (Old)

Gl.lG (M27-1A) TRANSFORMER INSTALLATION GUIDE
SINGLE -PHASE, POLE-TYPE TRANSFORMER

G1.2G POLE TYPE TRANSFORMER LOCATION GUIDE

G1.2 (G105-) SINGLE-PHASE, CSP TRANSFORMER (TANGENT POLE)
(G136-)

G1.3 (GI06-) SINGLE-PHASE, CSP TRANSFORMER (DEADEND POLE)

G1.4 SINGLE-PHASE, CONVENTIONAL TRANSFORMER
G1.5 (TANGENT POLE)

GI.6 SINGLE-PHASE, CONVENTIONAL TRANSFORMER
(DEADEND POLE)

GL7 (G9-) SINGLE-PHASE, CONVENTIONAL TRANSFORMER
(G39-) (TANGENT POLE)

G1.8 (G10-) SINGLE-PHASE, CONVENTIONAL TRANSFORMER
(DEADEND POLE)

G2.1 (G210-) TWO-PHASE TRANSFORMER BANK
OPEN-WYE PRIMARY

OPEN-DELTA, 4 WIRE SECONDARY

G2.1G . TRANSFORMER / METER CONNECTION GUIDE

THREE-PHASE, OPEN-WYE - OPEN DELTA
FOR 120/240 VOLT POWER LOADS

G3.1 (G310- ) THREE-PHASE TRANSFORMER BANK
UNGROUNDED-WYE PRIMARY

CENTER-TAP GROUNDED DELTA, 4 WIRE SECONDARY

G3.1G TRANSFORMER / METER CONNECTION GUIDE

UNGROUNDED WYE - CENTER TAP GROUNDED DELTA

FOR 120/240 VOLT POWER LOADS

INDEX G



TRANSFORMER ASSEMBLY UNITS

DRAWING NUMBERS DRAWING TITLE (DESCRIPTIONS

1728F-804 BuUetm50-3

(New) (Old)

G3.2 (G311-) THREE-PHASE TRANSFORMER BANK
UNGROUNDED WYE - PRIMARY

CORNER GROUNDED DELTA, 3 WIRE SECONDARY

G3.2G TRANSFORMER / METER CONNECTION GUIDE

UNGROUNDED WYE - CORNER GROUNDED DELTA

FOR 240 OR 480 VOLT POWER LOADS

G3.3 (G312-) THREE-PHASE TRANSFORMER BANK
GROUNDED-WYE PRIMARY

GROUNDED WYE, 4 WIRE SECONDARY

G3.3G TRANSFORMER / METER CONNECTION GUIDE

GROUNDED WYE - GROUNDED WYE

FOR 120/208 VOLT POWER LOADS

E^EXG

(Page 2)



BuUetin 1728F-804

Section G

CONSTRUCTION SPECIFICATIONS FOR TRANSFORMERS

It may be necessary, and it is permissible, to lower the neutral attachment on standard
single-phase conventional type transformer assemblies an additional distance not
exceeding 2 feet to provide adequate clearances for cutouts.

Where applicable, the external gap on surge arresters shall be set according to tlie
manufacturer's recommended spacing.

The construction drawings for three-phase transformer banks (e.g., "03.1") show cutouts
(items "af) and arresters (items "ae) mounted adjacent to one another on the crossarm.
However, a cutout and arrester, as shown, may be replaced with a combination
cutout/arrester (item "ax"). This change will require a change in the assembly's material
shown on the construction drawings. Moreover, the arresters may be mounted directly on
the transformer tank. (The cutouts remain on the arm.) Any of the above mounting
arrangements for three-phase transformer banks are acceptable; the choice is left to the
design engineer.

The construction drawings for single-phase conventional transformer assemblies show
surge arresters mounted directly on the transformer tank which maximizes transformer
surge protection. Except for single-phase conventional transformers with open link fused
cutouts (assemblies "G1.7" aaid"G1.8"), the arrester may be mounted on a crossarm, on a
bracket (item "fn") adjacent to the cutout, or a combination cutout/arrester (item "ax")
may be used. The choice ofusing any of these acceptable mounting arrangements is left
to the design engineer.

Tank-mounted arresters provide maximum surge protection to transformers because of
the arresters' minimum lead lengths. However, when arresters are mounted directly on
transformer tanks, the fused cutouts have less surge protection and are subject to more
frequent operations. Nuisance operations on fused cutouts with minimal surge protection
can be lessened with the use of dual-element fuses.

The wiring schematics on the three-phase transformer/meter connection guide drawings
(e.g., "G3.1G") are based on single-phase transformers with additive polarity. ANSI
Standard C57-12.20 specifies that all single-phase transformers larger than 200 kVA have
subtractive polarity. If the transformer/meter connection guides are used for single-phase
transformers larger than 200 kVA, the schematic diagrams will need to be modified
accordingly.



NOTES:

1. Install transformer on tangent poles on a quadrant
on the opposite side of pole from primary neutral.

2. When It Is necessary to Install transformer in
the same quadrant as a service drop, attach the
service drops 4 inches below the transformer.

3. Install transformer so that primary neutral is
at same height as bottom of transformer lid on
tangent poles, or 3 inches above transformer lid
on deadend poles.

4. Use compression type connectors (item "p").

5. Standard aluminum alloy or standard soft-
drawn copper is recommended for the grounding
loop conductor.

6. Transformer secondary bushings are not to be
used for bi—metal connections.

7. Cover secondary terminals with moisture seal
and/or dress conductor ends downward to prevent
entry of moisture. (Mininum bending radius is
six times the overall cable diameter).

NEUTRAL

NEUTRAL
See Note 4

Alternate position
of service drop.
See Note 2

TRANSFORMER INSTALLATION GUIDE

SINGLE-PHASE, POLE-TYPE TRANSFORMER

APRIL 2005

RUS

G1.1G

(iv127-1A)



TANGENT POLES
(Service(s) same as neutral)

(Neutral)

(Pole)

(Transformer)

(Service(s) opposite side of neutral)

(Required range of
service take-offs)

(Down Guy)

DEADEND POLES
(See Note 2)

NOTES:

1. Lower service(s) to 4
inches below transformer
if necessary for adequate
clearances.

2. Lower transformer so that

neutral is 3 inches above

transformer lid.

POLE ^PE TRANSFORMER

LOCATION GUIDE

APRIL 2005

RUS
G1.2G



Position of support
when required rp:

i'-r m
mm.

=4^

Position of Neutral

NOTE: Position service takeoff
midway between transformer
hanger brackets.

ap—bv

NEUTRAL

c—d—ek

ITEM QTY MATERIAL ITEM QTY MATERIAL
c 2 Bolt, machine, 5/8" x req'd length ap 1 Clomp, hot line
d 2 Washer, square, 2 1/4" av Jumpers, stranded, as req'd
P Connectors,compression type,as req'd bv 1 Rod, armor (as req'd)

an 1 Transformer, 12.47 kV, self—protected ek 2 Lockouts

DESIGN PARAMETERS:
SINGLE-PHASE, CSP TRANSFORMER

(TANGENT POLE)
See Guide Drawing'G1 .IG'

APRIL 2005

RUS MA7/7.2 kV
G1.2

(G105-).(G136-)



rn

I »nni

ap—bv

Position of Guy

NEUTRAL

NOTE: Install transformer so that primary neutral is 3 Inches above
bottom of transformer lid on both single—phase and three—phase
primary assemblies. See drawing "05.21" for three—phase deadend.

c—d—ek

tixJ

ITEM QTY MATERIAL ITEM QTY MATERIAL
c 2 Bolt, machine, 5/8' x req'd length ap Clamp, hot line
d 2 Washer, square, 2 1/4" av Jumpers, stranded, as req'd
P Connectors,compression type as req'd bv 1 Rod, armor (as req'd)

an 1 Transformer, 12.47 kV, self protected ek 2 Locknuts

DESIGN PARAMETERS:

See Guide Drawing "GI.IG"

SINGLE-PHASE, CSP TRANSFORMER
(DEADEND POLE)

APRIL 2005

RUS 12.47/7.2 kV
G1.3

(G106-)



Position for jUj
center phase^

I mm. I '•

1 —T mm.

c—d—ek ^

Position of Neutral

ap—bv

NEUTRAL

3\i ^c—d—ek

NOTE: Rotate' cutout so the blade faces climbing face of pole.

ASSEMBLY: G1 .4 .5 ASSEMBLY: G1 .4 .5

ITEM MATERIAL QTY QTY ITEM MATERIAL QTY QTY
c Bolt, machine, 5/8" x req'd length 2 4 op Clamp, hot line 1 1

d Washer, square, 2 1/4" 2 4 ov Jumpers, stranded, as req'd
P Connectors, as req'd bv Rod, armor, as req'd

ae Arrester, surqe (9 kV) 1 1 ek Lockouts, 2 4

af Cutout, dist., open (15 kV) 1 1 fn Bracket, extension 1
an Transformer, 12.47 kV, conventlonol 1 1

DESIGN PARAMETERS:

See Guide Drawing "G1.1G"

SINGLE-PHASE, CONVENTIONAL TRANSFORMER

(TANGENT POLE)

APRIL 2005

RUS 12.47/7.2 kV
G1.4

G1.5



r-7-
mm.

I K:^ !

c—d—ek
ap—bv

Position of Guy

NEUTRAL

ae

NOTE: Rotate cutout so that the blade faces climbing face of pole.

ITEM

ae

af

on

QTY MATERIAL ITEM QTY MATERIAL

Bolt, machine, 5/8' x req'd length ap Clamp, hot line
Washer, square, 2 1/4°
Connectors, as req'd
Arrester, surge (9 kV)
Cutout, dist. open (15 kV)

av

bv

ek

fn

Jumpers, stranded, as req'd
Rod, armor as req'd
Locknuts

Bracket, extension
Transformer, 12.47 kV, conventional

DESIGN PARAMETERS:

See Guide Drawing "G 1.1G"

SINGLE-PHASE, CONVENTIONAL TRANSFORMER

(DEADEND POLE)

APRIL 2005

RUS 12.47/7.2 kV G1.6



Position of support
when required

ce

ITEM

an

oe

QTY

m n.

OCOO

MATERIAL
Bolt, machine, 5/8' x req'd length
Washer, square, 2 1/4°
Connectors,compression type,as req'd
Transformer, 12.47 kV, conventional

Arrester, surge (9 kV)

DESIGN PARAMETERS:

See Guide Drawing "G1.1G"

ID

.1

Position of Neutral

NOTE: Position service takeoff
midway between transformer
hanger brackets.

op—bv

NEUTRAL

c—d—ek

ITEM QTY MATERIAL

af Cutout, fuse, open link
ap

av

bv

Clamp, hot line
Jumpers, stranded, as req'd
Rod, armor (as req'd)

ek Locknuts

SINGLE-PHASE,

CONVENTIONAL TRANSEORMER

(TANGENT POLE)

APRIL 2005

RUS 12.47/7.2 kV
G1.7

(G9-),(G39-)



Position of Guy

NEUTRAL

ae

NOTE: Install transformer so that primary neutral is 3 inches above
bottom of transformer lid on both single—phase and three—phase
primary assemblies. See drawing°C5.2l' for three—phase deadend.

c—d—ek

ITEM QTY MATERIAL ITEM QTY MATERIAL

c 2 Bolt, machine, 5/8' x req'd length af 1 Cutout, fuse, open link
d 2 Washer, square, 2 1/4' op 1 Clamp, hot line
P Connectors,com'pression type as req'd av Jumpers, stranded, as req'd

an 1 Transformer, 12.47 kV, conventional bv 1 Rod, armor (as req'd)
ae 1 Arrester, surge (9 kV) ek 2 Locknuts

DESIGN PARAMETERS: SINGLE-PHASE,

See Guide Drawing "G1.1G'

CONVENTIONAL TRANSFORMER

(DEADEND POLE)
APRIL 2005 G1.8

(G10-)RUS 12.47/7.2 kV



4" 3'-8° y-s' 4"

c—d—ek
rx

^•-
\ V . . ✓ /

Vv
y/

to

J

o

J
CN

3'-a' ^

c—d—ek

T
an

^==

NEUTRAL

c—d—ek

ITEM Q7Y MATERIAL ITEM QTY MATERIAL
c 3 Bolt, machine, 5/8" x req'd length af 2 Cutout, dist. open (15 kV)
d 4 Washer, square, 2 1/4" an 2 Transformer, 12.47 kV, conv.
g 1 Crossarm, 3 5/8" x 4 5/8" x 8—0" av Jumpers, bare, stranded, as req'd
i 2 Bolt, carriage, 3/8'x 4 1/2" av Jumpers, service, as req'd
J 1 Screw, laq, 1/2'x 4° cu 2 Brace, 28"
P Connectors, as req'd dm 1 Bracket, transformer
P Connectors, compression, as req'd ek 5 Locknuts

oe 2 Arrester, surge, (9 kV^ fo 2 Bracket, transformer, insul.

DESIGN PARAMETERS: TWO-PHASE TRANSFORMER BANK

See Guide Drawing "02.10*

OPEN-WYE PRIMARY

OPEN-DELTA, 4 WIRE SECONDARY

APRIL 2005

RUS 12.47/7.2 kV
G2.1

(G210-)



Grounded Wye Primary (4 Wire)

B

Prima.ry Neutral

NOTE: The High-Voltage /
neutral of the transformer
bank must be connected to
the primary neutral.

Surge Arrester

Fused Cutout NOTE: 'Wild Leg "
208 V. To
Ground.

Primary and Secondary
(c)' neutrals must be

-• interconnected.

>
Secondary Neutral

Meter Base

4 Wire Open Delta
Secondary 120/240 V.

Used to supply large single—phase, 120/240 volt
loads with small amount of three phase loads. Also used
when only two phases of primary are available or during
emergencies when one unit of a four—wire, wye—delta bank
is disabled.

See drawing '02.1* or 'VG2.r for construction details.
One—bushing or two—bushing transformers may be used.
Usually transformers of different KVA sizes are used.

BANK RATING: This bank has only 86.6% of the rating of the
two units making up the three—phase bank and only 57.7% of
the three—phase rating of a closed delta—delta bank of three
transformers. Thus, it is relatively inefficient where

NOTE: "Wild Leg*
208 V. To
Ground.

Use seven
terminal

meter.

Pole
Ground

VOLTAGE POTENTIALS-SECONDARY

PHASES VOLTAGE

a-b 240 VOLTS
b-c 240 VOLTS
a—c 240 VOLTS

a—N 120 VOLTS

b-N 120 VOLTS

c—N 208 VOLTS

210® ANGULAR DISPLACEMENT
B

three—phase loads predominate. (Additive Polarity-See TRANSFORMER SPECIFICATIONS)

TRANSFORMER/METER CONNECTION GUIDE
THREE-PHASE, OPEN-WYE - OPEN DELTA

FOR 120/240 VOLT POWER LOADS

APRIL 2005

RUS G2.1G



4" 3-6' 3-6' 4' CD

FT

~Vf'

mil loin

av

m n n—d—ek

NEUTRAL

(compression

-fiirit

NOTES:

1. See Drawing'QS.I'for additional connection end metering details.
2. All transformer tanks must be grounded. SECTION X-X

ITEM QTY MATERIAL ITEM QTY MATERIAL

d 2 Washer, square, 2 1/4'' of 3 Cutout, dist. open (15 kV)
g Crossarm, 3 5/8" x 4 5/8* x 8—0° an 3 Transformer, 12.47 kV, conventional
i 2 Bolt, carriage, 3/8"'x 4 1/2* av Jumpers, bare, stranded

J Screw, laq, 1/2" x 4" as req'd av Jumpers, service, as req'd
n Bolt, dble arm, 5/8 x req'd length cu 2 Brace, 28°
P Connectors, as req'd dm 1 Bracket, transformer, cluster with
P Connectors, compression, as req'd adapter plates as req'd
ce 3 Arrester, surqe, (9 kV) ek 5 Locknuts

fo 3 Bracket, transformer, insulated

DESIGN PARAMETERS:

See Guide Drawing "GS.IG"

THREE-PHASE TRANSFORMER BANK

UNGROUNDED-WYE PRIMARY

CENTER-TAP GROUNDED DELTA, 4 WIRE SECONDARY

APRIL 2005

RUS

3 - PHASE PRIMARY

12.47/7.2 kV
G3.1

(G310-)



Grounded Wye Primary (4 Wire) NOTE: Connect
Arresters to
Pole Ground Wire

Primo^ry Neutral

Fused Cutout

Surge Arrester

Unaroundedqrounae

Neutral

2 Primary Sc
Secondary
neutrals
must be
inter
connected.

Secondary
Neutral

Meter Base "Wild Leg "
208 V. To
GROUND.

APPLICATION: Used to supply three—phase, 240 volt loads
with small amounts of 120/240 volt single—phase loads.

See drawing °G3.r or "VGS.r for construction details.

CAUTION: Only ground one secondary neutral bushing
of the three transformers.
Connecting the high—voltage neutral to the system
neutral may cause the transformer bonk to ourn out.
Largest transformer capacity should not be more than
2 times the smallest transformer kVA.

BANK RATING: The center tapped transformer carries 2/3
of the 120/240 volt single—phase load; each of the
three units carry 1/3 of the 240 volt three-phase load.

Use seven
terminal

meter

Pole
Ground

VOLTAGE POTENTIALS-SECONDARY

PHASES VOLTAGE

a—b 240 VOLTS
b—c 240 VOLTS
a—0 240 VOLTS

a—N 120 VOLTS

b-N 120 VOLTS

c—N 208 VOLTS

210® ANGULAR DISPLACEMENT
B

'A C

(Additive Polarity-See TRANSFORMER SPECIFICATIONS)

TRANSFORMER/METER CONNECTION GUIDE
UNGROUNDED WYE - CENTER TAP GROUNDED DELTA

FOR 120/240 VOLT POWER LOADS

APRIL 2005

RUS

3 - PHASE PRIMARY

G3.1G



4" r-icf
mm.

c—d—ek

NEUTRAL

c—d—ek

/ X(insulated)

4
Groundea Phase ^

"C

Phase "A ^

Phase B
NL

SECTION X-X
NOTES:

1. See Drawing"03.2"for additional connection and metering details.
2. This transformer connection not recommended for new services.

ITEM QPi' MATERIAL ITEM Q7Y MATERIAL

d 2 Washer, square, 2 1/4' af 3 Cutout, dist. open (15 kV)
g 1 Crossorm, 3 5/8" x 4 5/8" x 8—C an 3 Transformer, 12.47 kV, conventional
i 2 Bolt, carriage, 3/8" x 4 1/2" av Jumpers, bare, stranded
J Screw, lag, 1/2" x 4" as req'd GV Jumpers, service, as req'd
n 1 Bolt, dble arm, 5/8° x req'd length cu 2 Brace, 28°
P Connectors, as req'd dm 1 Bracket, transformer, cluster with
P Connectors, compression, as req'd adapter plates as req'd

ae 3 Arrester, surge, (9 kV) ek 5 Locknuts

fo 3 Bracket, transformer, Insulated

DESIGN PARAMETERS:

See Guide Drawing "G3.2G'

THREE-PHASE TRANSFORMER BANK

UNGROUNDED-WYE PRIMARY

CORNER GROUNDED DELTA. 3 WIRE SECONDARY

APRIL 2005

RUS

3 - PHASE PRIMARY

12.47/7.2 kV
G3.2

(G311-)



^ Grounded Wye Primary (4 Wire)

Primary Neutral

Fused
Cutout Surge

Arrester

NOTE: Connect

Arrester to

Pole Ground Wire

Ungrounded
Neutral

^b) (c^
~| I" "Grounded secondary phaset^ij

Meter Base

n

Grounded phase
must NOT be fused

APPLICATION: Used to supply three—phose (only),
240 or 480 volt power loads.

See drawing "03.2" or-703.2'for construction details.

BANK RATING: The maximum safe kVA rating of the bank is
three times the kVA rating of the smallest transformer.

NOTES:
One—half of the above voltages apply when o 240 volt bank
is used.

All tanks to be grounded.
Disconnect all secondary neutrals from tank and do not ground.
Do not ground bank on primary side. (If grounded, the
bank would be a grounding bank for the entire circuit.)
The grounding secondary wire Is a current carrying phase
wire operating at ground potential and must be identified
throughout the circuit run. It is not a neutral.

Use eight
terminal

meter

Pole
Ground

VOLTAGE POTENTIALS-SECONDARY

PHASES VOLTAGE

a—b 480 VOLTS
b—c 480 VOLTS
a—c 480 VOLTS

a-GRD 0 VOLTS

b-GRD 480 VOLTS

c-GRD 480 VOLTS

210® ANGULAR DISPLACEMENT
B c

'A C^
(Additive Polarity—

See TRANSFORMER SPECIFICATIONS)

TRANSFORMER/METER CONNECTION GUIDE
UNGROUNDED WYE - CORNER GROUNDED DELTA

FOR 240 or 480 VOLT POWER LOADS

APRIL 2005

RUS

3 - PHASE PRIMARY

G3.2G



1'-0".4

/ QV .(insulated)

(min)

c—d—ek

/

NEUTRAL

/'//—c—d—ek

NOTES:

1. See Drawing Q3.3 for additional connection and metering detoils. SECTION" X-X

ITEM QTY MATERIAL ITEM QTY MATERIAL

d 2 Washer, square, 2 1/4" of 3 Cutout, dist. open (15 kV)
g 1 Crossarm, 3 5/8" x 4 5/8" x 8'—0" an 3 Transformer, 12.47 kV, conventional
i 2 Bolt, carriaqe, 3/8" x 4 1/2" av Jumpers, bare, stranded
J Screw, Icq, 1/2" x 4] as req'd av Jumpers, service, as req'd
n 1 Bolt, dble arm, 5/8" x req'd length cu 2 Brace, 28"

P Connectors, as req'd dm 1 Bracket, transformer, cluster with
P Connectors, compression, as req'd adapter plates as req'd

ae 3 Arrester, surqe, (9 kV) ek 5 Locknuts

fo 3 Bracket, transformer, insulated

DESIGN PARAMETERS:

See Guide Drawing "03.30'

THREE-PHASE TRANSFORMER BANK

GROUNDED-WYE PRIMARY

GROUNDED WYE, 4 WIRE SECONDARY

APRIL 2005

RUS

3 - PHASE PRIMARY

12.47/7.2 kV
G3.3

(G312-)



Primary Neutral

Grounded Wye Primary (4 Wire)

Fused
Cutout

NOTE: The high—voltage
neutral of the transformer
bank must be connected to
the primary neutral.

Surge
Arrester

Meter Base Secondary
Neutral

4 Wire—Wye Secondary
120/208 Volt (277/480)

APPLICATION: Used to supply 120/208 volt single—phase
and 208 volt, three—phase power loads.

See drawing "G3.3" or "703.3" for construction details.
Reconnect secondary windings of transformers as shown.
Matched (impedance and kVA) transformers are usually used.

BANK RATING: Each unit will supply 1/3 of the three—phase
load and all of the single—phase load connected to it.

CAUTION: The primary and secondary neutrals must be firmly
tied together and grounded or else excessive secondory
voltages may develop.

Use seven
terminal

meter

Pole
Ground

VOLTAGE POTENTIALS-SECONDARY

PHASES VOLTAGE

a—b 208 VOLTS (480)
b—c 208 VOLTS (480)
a-c 208 VOLTS (480)
a—N 120 VOLTS (277)
b-N 120 VOLTS (277)
c-N 120 VOLTS (277)

C'ANGUUR DISPLACEMENT

•=• C a
(Additive Polarity-

See TRANSFORMER SPECIFICATIONS)

TRANSFORMER/METER CONNECTION GUIDE
GROUNDED WYE - GROUNDED WYE

FOR 120/208 VOLT POWER LOADS

APRIL 2005

RUS

3 - PHASE PRIMARY

G3.3G



GROUNDING ASSEMBLY UNITS

DRAWING NUMBERS DRAWING TITLE (DESCRIPTIONS
1728F-804 Bulletin 50-3

(New) (Old)

Hl.I (M2-n) GROUNDING ASSEMBLY - GROUND ROD TYPE

H2.1 (M2-13) GROUNDING ASSEMBLY-TRENCH TYPE

H3.1 (M2-15) GROUNDING ASSEMBLY - GROUND ROD TYPE
(FOR SECTIONALIZING AIRBREAK SWITCH)

H4.1 (M2-15A) GROUNDING ASSEMBLY - PLATFORM TYPE
(FOR SECTIONALIZING AIRBREAK SWITCH)

H5.1 (M2-12) GROUNDING IMPROVEMENT ASSEMBLY - PLATE TYPE

H5.2 (M2-12A) GROUNDING IMPROVEMENT ASSEMBLY-
H5.3 WRAP-AROUND TYPE

INDEX H



Bulletin 1728F-804

Section H

CONSTRUCTION SPECIFICATIONS FOR GROUNDING

Ground rods (item "ai") shall be driven to their fiill length in undisturbed earth, a
minimum of2 feet from the face of the pole. The tops of the ground rods shall be at least
12 inches below the surface of the earth. The ground wire (item "av") shall be attached
to the rod with a ground rod clamp (item "aj") and shall be secured to the pole with
staples. The staples on the ground wire shall be spaced 2 feet part, except for the furst 8
feet above the ground and the top 8 feet of the ground wire where they shall be spaced
6 inches apart.

The connection between the ground rod and the system neutral should be made by one
continuous piece of conductor (the pole ground wire), and shall be installed in the
shortest and most direct path according to the construction drawings. Splices, if required,
shall be made using a compression type connector and shall be installed a minimum of 6
inches above the ground line. The pole ground wire shall be connected'to the system
neutral using a compression type connector.

All equipment shall have at least 2 connections from the frame, case, or tank to the multi-
grounded system neutral conductor as shown on the construction drawings. The pole
ground wire may be used for one or both of these connections.

All neutral conductors on the pole shall be bonded directly to each other, and connected
to the pole groimd wire ifpresent. All equipment ground wires, neutral conductors,
downguys, messenger wires, and surge-protection groimd wires shall be interconnected
and attached to a common (pole) ground wire in accordance with the requirements of the
National Electrical Safety Code (NESC).

Borrowers shall install effectively grounded driven ground rods (assembly Hl.l) or
trench type grounding assemblies (assembly H2.1) a maximum of 1,320 feet (433 meters)
apart along overhead distribution lines. Customer-owned or other installed electric
service grounds shall not be counted in the above minimum grounding assembly
requirement.

Whereas under certain circumstances, plate type and wrap-around type grounding
improvement assemblies (assemblies H5.1 and H5.2, respectively) may meet the
grounding electrode requirements of Rule 094B4 of the NESC, RUS does not allow these
types of grounding assemblies to be used to meet the NESC requirement of4 grounds per
mile because the effectiveness of these types of grounds in "disturbed" earth is often
questionable. However, RUS encourages the installation of these grounding
improvement assemblies to augment and improve the overall grounding of the
distribution system that in turn generally improves the performance of line protection
devices and improves safety.



II t

i! \

=1

Pole ground wire

SECTION "X-X

Neutral \-7t-\—-70-—

(Bare or covered)
Copper

E

Aluminum
or copper

Compression
connector
when required

NOTES:

mm.

1. Ground wire to be located on same
side as neutral conductor and in
quadrant opposite climbing space or
pole top pin.

2. Ground wire ("cj") to have minimum
conductivity of No. 6 Copper or
equivalent.

3. Use copper plated ground rod and
copper ground wire and staples, or
use galvanized steel around rod,
staples and soft annealed iron,
3-strand, 5/16" ground wire with
class C galvanizing.

ITEM QTY MATERIAL

P Connector, compression, as req'd
ai 1 Rod, ground, 5/8" min. diameter
aj 1 Clamp, ground rod
al Staple, ground wire, as reg'd
CJ Wire, pole ground, as req'd

GROUNDING ASSEMBLY - GROUND ROD TYPE

APRIL 2005

RUS

H1.1

(M2-11)



NOTES:

1. Ground wire to be located on some side

OS neutral conductor and in quadrant
opposite climbing space or pole top pin.

2. Pole ground wire and other ground
conductors shall be a minlnum of
No. 6 copper or equivalent.

Neutral

ALTERNATE A

/(Aluminum
or copper)

(Compression
connector
when required)

rock eve

ITEM QTY MATERIAL

P Connector, compression, as req'd
al Staple, ground wire, as req'd
cj Wire pole ground as req'd

See Note 3 on Drawing H1.1

cj
copper

ALTERNATE B

12" Mininum
(18" required
whenever possible)

GROUNDING ASSEMBLY - TRENCH TYPE

APRIL 2005

RUS

H2.1

(M2-13)



5-0"

No. 2 Copper

SEE DETAIL

SECTION X-X
(Detail of ground Grid)

1

^ r$-

^ '>

ITEM QTY MATERIAL

P Connector, compression, as req'd
ai 4 Rod, ground, 5/8^' min. dia., copper covered
aj 4 Clamp, ground rod
a! Staple, ground wire, (copper),as req'd
ci Wire, pole ground, #2 S.D. Copper, as req'd

ai

Clamp and braid I Yr
to be furnished
with controls

DETAIL

CAUTION: Rubber gloves should
be worn when operating switch.

GROUNDING ASSEMBLY - GROUND ROD TYPE

(FOR SECTIONALI2ING AIRBREAK SWITCH)

APRIL 2005

RUS

H3.1

(W2-15)



CJ o

(Aluminum)

p (Compression
connector
when req'd)

2-6"

DETAIL OF PLATFORM

p (Compression
connector
when req'd)

SEE DETAIL

ITEM QTT MATERIAL

P Connector, compression, as req'd
ai 1 Rod, ground, 5/8 min. dia., (galv.)
aj 1 Clamp, ground roS, (galvanized steel)
a! Staple, ground wire, (galv.), as req'd
CJ Wire pole ground, as req'd

Soft annealed iron, 5/16" with
class C galvanizing

dp 2 Clamp, ground wire, with lock washer
1 Platform, grounding plate, qolv. iron

DETAIL OF

PLATFORM GROUND

Clamp and braid
to be furnished
with controls

DETAIL

NOTE: Wear rubber gloves
when operating switch.

GROUNDING ASSEMBLY - PLA^TFORM TYPE

(FOR SECTIONALIZING AIRBREAK SWITCH)

APRIL 2005

RUS

H4.1

(M2-15A)



Pole ground wire

Neutral

Compression
connector

p (as req'd)

NOTES:

SECTION "X-X"

nails

Plan View

Grounding plate (dh)

1. Ground wire to be located on same side
as neutral conductor and in quadrant
opposite climbing space or pole top pin.

2. Staples on ground wire shall be 2—0°
apart except for a distance of 8' above
ground and 8' from top of pole where
they shall be 6" apart.

3. Copper ground wire (° cj") to have a
minimum conductivity of No, 6 Copper
or equivalent.

ITEM QTY MATERIAL

P Connector, compression, as req'd
al Staple, ground wire, as req'd
cj Wire, pole ground, as req'd
dh 1 Plate, grounding, butt type

4 Nails, 1", galvanized, roofinq

DESIGN PARAMETERS:

RUS SPECIRES THAT THIS

ASSEMBLY CAN NOT BE COUNTED
AS A SYSTEM GROUNDING
ELECTRODE REQUIRED BY THE
NESC BUT RECOMMENDS ITS USE
FOR OVERALL SYSTEM GROUNDING
IMPROVEMENT.

GROUNDING IMPROVEMENT ASSEMBLY - PUTE TYPE

APRIL 2005

RUS

H5.1

(M2-12)



nails

Neutral

Plan View
Grounding plate (dh)

Designate assembly with
grounding plate as "H2.3"

NOTES:

1. Ground wire to be located on same side
as neutral conductor and in quadrant
opposite climbing space or pole top pip.

2. Staples on ground wire shall be 2-0"
apart except for a distance of 8* above
ground and 8' from top of pole where
they shall be 6' apart.

3. Copper ground wire ("cj") to hove a
minimum conductivity of No. 6 Copper
or equivalent.

OD

ASSEMBLY: H2.2 H2.3

ITEM MATERIAL QTY QTY

P Connector, compression, as req'd
cl Staples, ground wire, as req'd
CJ Wire, pole ground, as req'd
dh Plate, grounding, butt type 1

Noils, 1" , galvanized, roofing 4

DESIGN PARAMETERS:

RUS SPECIFIES THAT THIS
ASSEMBLY CAN NOT BE COUNTED
AS A SYSTEM GROUNDING
ELECTRODE REQUIRED BY THE
NESC BUT RECOMMENDS ITS USE
FOR OVERALL SYSTEM GROUNDING
IMPROVEMENT.

GROUNDING IMPROVEMENT ASSEMBLY -

WRAP-AROUND TYPE

APRIL 2005

RUS

H5.2,H5.3

(M2-12A)



SECONDARY ASSEMBLY UNITS

DRAWING NUMBERS DRAWING TITLE (DESCRIPTION)

1728F-804 Bulletin50-3

(New) (Old)

Jl.l (J8) SECONDARY ASSEMBLIES - (SMALL ANGLE)
J1.2 (J5)

J2.1 (JIO) SECONDARY ASSEMBLIES - (LARGEANGLE)
J2.2 (J7), (J7C)

J3.1 (J6), (J11) SECONDARY ASSEMBLIES - (DEADEND, MISC.)
J4.1 (J12)

INDEX J



BuUetin 1728F-804

Section J

CONSTRUCTION SPECIFICATIONS FOR SECONDARY CONDUCTORS

AND SERVICE DROPS

Secondary conductors may be bare or covered wires or multi-conductor service cable.
The conductors shall be sagged in accordance with the manufacturer's recommendations.

Conductors for secondaryunderbuild on primary lines may be bare wires, except in those
circumstances where conditions may necessitate that covered wires or service cable be
used. Service drop conductors shall be covered wires or service cable in accordance with
NESCRule234C3.

Secondary and service drop conductors shall be installed such that the climbing space on
poles is not obstructed. For new constructionthere shall not be more than one splice per
conductor in any span, and splices shall be located at least 10 feet from the conductor
support. Covered conductors or service cables used for both the secondary and service
drop may be installed in one continuous run.

The "permitted longitudinal loadings" shown on the assembly drawings are based on
50 percent of the mechanical-electrical ratings of the insulators. AHapplied loads must
be multiplied by the appropriate NESC overloadfactors when applicable.



cm

0!(E

d—ek d-ek

J1.1

J1.1 J1.2

ITEM MATERIAL QTY QTY

d Washer, 2 1/4° square 1 1

q Bolt, double upset 1

bs Bolt, single upset 1

cm Insulator, spool 1 1

ek Locknuts 1 1

J1.2

cm

•=NlI3^^

DESIGN PARAMETERS:

MAXIMUM LINE ANGLES

5" — Small Conductors
2' — Larger than §^/0

SECONDARY ASSEMBLIES

(SMALL ANGLE)

APRIL 2Q05

RUS

J1.1.J1.2

(J8).(J5)



c—d—ek

d—ek

on

on
^ ' I

on

J2.1 J2.2

J2.1 J2.2

ITEM MATERIAL Q7Y QTY
c Bolt, machine, 5/8* X req'd length 1

d Washer, 2 1/4" square 1 1
0 Bolt, eye, 5/8" X req'd length 1

s Clevis, secondary, swinqinq, insulated 1

da Bracket, insulated 1

ek Lockouts 1 1

DESIGN PARAMETERS:

MAXIMUM LINE ANGLES

J2.1: 60°
J2.2: 6Cf

SECONDARY ASSEMBLIES
(LARGE ANGLE)

APRIL 2005

RUS

J2.1,J2.2
(J10).(J7.J7C)



d—ek

J3.1

J3.1 J4.1

ITEM MATERIAL QTY QTY

d Washer, 2 1/4" square 1

0 Bolt, eye. 5/8" x req'd lenqth 1

s Clevis, secondary, swinqinq, insulated 1

fo Bracket, transformer secondary 1

ek Lockouts 1 1

J4.1

DESIGN PARAMETERS: (J3.1)

PERMITTED LONGITUDINAL LOADING:
1,500 lbs. (ANSI Class 53—2 Insulator)
2,250 lbs. (ANSI Class 53-4 Insulator)

SECONDARY ASSEMBLIES

(DEADEND, MISC.)

APRIL 2005

RUS (J6.J11),(J12)



SERVICE ASSEMBLY UNITS

DRAWING NUMBERS DRAWING TITLE (DESCRIPTION)

1728F-804 Bulletin 50-3

(New) (Old)

Kl.l (KMC) SECRVICE ASSEMBLIES - (POLE MOUNTED)
K1.2 (KllC)
K1.3 (K14), (K14L)

KL4 (Kll), (KllL) SECRVICE ASSEMBLIES - (POLE MOUNTED)
K1.5 (K15C)

Kl.l (KIO), (KIOL) SERVICE ASSEMBLIES

Kl.l (KIOC)
K2.3 (KIOC)

K3.1 (K17), (K17L) SERVICE ASSEMBLIES - (MAST TYPE)
K3.2 (K16C)

K4.1G (M24) CABLE SERVICE ASSEMBLY GUIDE

K4.1G (M24-I0) MAST TYPE SERVICE ASSEMBLY GUIDE

INDEX K



c-d-ek
c—d—ek

o—d

4:
ek'

Lx:i

K1.1 K1.2

ASSEMBLY: K1 .1 .2 .3

ITEM MATERIAL QTY QTY QTY
c Bolt, machine, 5/8° X req'd length 1 1

d Washer, 2 1/4" square 1 1 1

o Bolt, eye, 5/8' X req'd length 1
s Clevis, secondary, swinging, Insulated 1

bh Clevis, service, deadend, insulated 1

ek Locknuts 1 1 1

da Bracket, insulated 1

rq
1 I

K1.3

bh

l3>

ASSEMBLY NUMBERS

NEW (OLD)
K1.1 (K14C)
K1.2 (K11C)
K1.3 (K14)

(K14L)

DESIGN PARAMETERS:

PERMITTED LONGITUDINAL LOADING:
1,500 lbs. (ANSI Class 53-2 Insulator)
2,250 lbs. (ANSI Class 53-4 Insulator)

SERVICE ASSEMBLIES
(POLE MOUNTED)

APRIL 2005

RUS
K1.1,K1.2,K1.3



o—d—ek

(Ct

as

sCt
PK*-—•'Oj-i

n I III
11 1(1

UI ill
Lk—HP-'

K1.4 K1.5

ASSEMBLY: K1 .4 .5

ITEM MATERIAL QTY QTY

d Washer, 2 1/4" square 1
0 Bolt, eye, 5/8" X req'd length

GO Nut, eye 1
as Clevis, service, swinging, insulated 1 1

ek Locknuts 1

OS

aa

DESIGN PARAMETERS:

PERMITTED LONGITUDINAL LOAD:
1,500 lbs. (ANSI Class 53-2 Insulator)
2,250 lbs. (ANSI Class 53—4 Insulator)

SERVICE ASSEMBLIES

(POLE MOUNTED)

APRIL 2005

RUS

K1.4.K1.5
(K11,K1TL).(K15C)



i /

f (A

II

.ar

3 1/2'MIN

Drill 1/4

bt

Drill 3/4

K2.1 K2.2

BRICK OR MASONRY

K2.3

NOTE: Assembly K2.1 not suitable for large
conductors or cable services.

ASSEMBLY: K2 .1 .2 .3

ITEM MATERIAL QTY QTY QTY
ar Wireholder 1

as Clevis, secondary, swinging, insulated 1

bt Wireholder, clevis type insulated, #24 Woodscrew 1

dq Eye, screw, elliptical, 1/2" X 6" 1

3/4" X 3 1/2° expansion shield 1

SERVICE ASSEMBLIES

APRIL 2005

RUS

K2.1,K2.2,K2.3

(KIO.KIOL).(KIOC)



OO

[3h

oo

K3.1

NOTE: Assembly K3.1 not suitable for loarge
conductors or cable services.

Conduit

1 •
1
1
1
1
1
1

1

d
1
1

c (
\

1
1
1
1
1
1
1
1
1
1

oo

K3.2

ASSEMBLY: K3 .1 .2

ITEM MATERIAL QTY QTY
dr Clevis, conduit, insulated 1

ds Wireholder, conduit 1

DESIGN PARAMETERS:

PERMITTED LOADING (lbs)
Deadend Cantilever

K3.1 1500 800
K3.2 1500 400

SERVICE ASSEMBLIES

(MAST TYPE)

APRIL 2005

RUS

K3.1.K3.2

(K17.K17L).(K16C)



Plastic wire guard(item 'er')

I ^ ^ SSA^\SvNy\A Y////4^//^/^////A>^^-^^

'Line pole

lJo LJc:!

150' Max. span

intermediate pole
(If required)

150'Max. span

Aa

NOTES:

1. Services as short as possible are preferred.
2. See NESC Table 232—1 for minimum ground clearances.
3. Refer to secondary and service assemblies for construction details.
4. Service connectors to be insulated compression type.

CABLE SERVICE ASSEMBLY GUIDE

APRIL 2005

RUS

K4.1G

(M24)



2* X 4' blocking
solidly installed
between rafters.

Bolts firmly fastened
to wall studs or

imbedded in mortar
between blocks.

Weatherhead

(See K3.2)

Service mast

Conduit

Pipe strap

Reducer, as required, to
size of meter socket.

Meter

Ground wire
to ground rod.

NOTES:

1. All clearances to be in conformance to the most stringent
requirements of the NESC, NEC or other codes of governmental

• or regulating authorities as applicable.

2. If length of conduit exceeds 10 feet, coupling is permitted
on end adjacent to meter.

MAST TYPE SERVICE ASSEMBLY GUIDE

APRIL 2005

RUS

K4.2G

(M24-10)



INDEX L

TYING ASSEMBLIES

DRAWING NUMBERS DRAWING TITLE (DESCRIPTION)

1728F-804 BuIletin50-3

(New) (Old)

Ll.l (M41-1) PRIMARY ANGLE TYING ASSEMBLIES
L1.2 •(M41-10)

L1.3 (M42-3) PRIMARY DEADEND TYING ASSEMBLIES
L1.4 (M42-21)
LL5 (M42-11)

L2.1 NEUTRAL ANGLE TYING ASSEMBLIES

L2.2

L2.3 NEUTRAL DEADEND TYING ASSEMBLIES

L2.4

L2.5 (M42-13)

L3.1 (M41-1) NEUTRAL & SECONDARY ANGLE TYING ASSEMBLIES
L3.2 - (M4I-10)

L3.3 (M42-21) NEUTRAL & SECONDARY DEADEND TYING ASSEMBLIES -
L3.4 (M42-3) (COPPER)

L3.5 (M42-11) NEUTRAL & SECONDARY DEADEND TYING ASSEMBLIES -
L3.6 (ACSR)

L4.1 TYING ASSEMBLIES, SERVICES

L4.2 TYING ASSEMBLIES, CABLE SERVICES
L4.3

L4.4



Bulletin 1728F-804

Section L

CONSTRUCTION SPECIFICATIONS FOR CONNECTORS, STIRRUPS,
CLAMPS, TAPS, AND JUMPERS

Jumpers and other leads connected to line conductors shall have sufficient slack to allow free
movement of the conductors without causing the jumpers to be pulled from their connectors.
Even ifnot shownon the drawings, jumpers shallhave at least twobends in a vertical plane, or""*'
one in a horizontal plane, or the equivalent.

All leads on equipment, such as transformers and reclosers, shall be a minirmim of#6 copper
conductivity. Where aluminum jumpers are used, a connection to unplated bronze terminals
shall be made by splicing a short stub of copper to the aluminum jumpers using a compression
connector suitable for the bimetallic connection.

Connectors and hot-line clamps suitable for the purpose shall be installed as shown on the
drawings and also in accordance with the manufacturer's specifications and recommendations.
On all hot-line clamp installations, the clamp and jumper shall be installed so that they are
permanently bonded to the load side of the line, allowing the jumper to be de-energized when the
clamp is disconnected.

Stirrups may be used to connect tap conductors (jumper wires) to primary conductors if the
following criteria are met:

• The stirrup and hot line clamp are sized to meet or exceed the current carrying capacity of the
tap conductor or equipment jumper;

• All stirrup conductors are made of copper or bronze;
• All stirrup conductors are made of #2 copper equivalent conductivity or larger;
• All-purpose or aluminum hot line clamps are not used with stirrups;
• All stirrups, connectors, and clamps are installed in accordance with the manufacturer's

specifications;
• Stirrups with two compression connectors are not used in areas prone to aeolian vibration;
• Stirrups are not used to connect main lines together or to connect heavily loaded tap lines to

main lines.

Stirrups are not recommended to be used to connect reclosers, autotransformers, or line
regulators to primary conductors. Stirrups and hot line clamps shall not be used for
sectionalizing taps nor taps for main lines for operational or maintenance purposes. Permanent
compressionor bolted type connectorsshall be used because of their better current carrying
capabilities and reliability. Line switches, fused cutouts, or solid blade cutouts should be used at
line locations where occasional line sectionalizing may be required.

At locationswhere permanent connections using compressionor bolted type connectorsare not
desired, and where the installation of sectionalizing equipment is also not desired, hot line
clamps (over armor rod on aluminum conductors) shall be installed.
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KHl
III 11
MM
Mil
III I I

KHJ

Install clips
when required.

/ \

\

MM1

I II IIIIIh^4j
iiiii^H
KHJ ^

m

(angle)

NOTES:

1. ACSR conductors require armor rods and clips (as shown).

2. Use angle suspension clamp with #2 or #4 ACSR only.

ASSEMBLY: LI .1 .2

ITEM MATERIAL QTY QTY

m Clamp, 2 bolt, suspension (distribution) 1

m Clamp, angle, suspension (distribution) 1

bo Shackle, anchor 1 1

bv Rods, armor (as req'd)

DESIGN PARAMETERS:

30* to 60* Line Angles PRIMARY ANGLE TYING ASSEMBLIES

APRIL 2005

RUS 12.47/7.2 kV
L1.1,L1.2

(M41-1).(W41-10)
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4===-=:}cisC^
rnm ^
uwv-r^

iiiiiiik
IHHJ ^—'

oo
NOTE: For use with copper or copperweld—copper

conductors only.

on

4'-
I

-^CToi

I

00

on

on

rmn ^

iiinO IiMiKik
LKKJ ^—'

fWI

iiiiiO 1iiiiOk
IHKJ

fwrn
nil I-
MM l O 1:3
1111

LHHJ

cp.

NOTES:

1. [tem"by" may be substituted for item "cp" shown.

•2.

3.

4.

Specify "ej" clomp instead of"!" clamp for
conductors larger than §4/0 ACSR.

Armor tape required for conductors in galvanized
fittings not having aluminum liners.

Bend pigtails away from line conductors to avoid chafing.

(Pigtail Up)

ASSEMBLY NUMBERS

NEW (OLD)
LI .3 (M42-3)
LI.4 (M42-21)
LI .5 (M42-11)

ASSEMBLY: L1 .3 .4 .5

ITEM MATERIAL QTY QTY QTY

1 Clamp, deadend (distribution) 1 1

by Deadend, automatic or formed type
cp Deadend, compression type 1

(Not Shown)

PRIMARY DEADEND TYING ASSEMBLIES

APRIL 2005

RUS 12.47/7.2 kV
LI .3,11.4X1.5



\

m

(2 bolt)

\

m

(angle)

NOTES:

1. ACSR conductors require armor rods and clips (as shown).

2. Use angle suspension clamp with #2 or §4 ACSR only.

ASSEMBLY: L2 .1 .2

ITEM MATERIAL QTY QTY

m Clamp, 2 bolt, suspension (distribution) 1

m Clamp, angle, suspension (distribution) 1

bo Shackle, anchor 1 1

bv Rods, armor (as req'd)

DESIGN PARAMETERS:

30° to 60' Line Angles NEUTRAL ANGLE TYING ASSEMBLIES

APRIL 2005

RUS L2.1,L2.2



L>0
NOTE: For use with copper or copperweld—copper

conductors only.

on
I I

oo

cp^

I

NOTES:

1. Item"by" may be substituted for item"cp" shown.

2.

3.

4.

Specify "ej" clamp instead of'T' clamp for
conductors larger than #4/0 ACSR.

Armor tape required for conductors in galvanized
fittings not having aluminum liners.

Bend pigtails away from line conductors to ovoid chafing.

(Pigtail Up)

ASSEMBLY: L2 .3 .4 .5

ITEM MATERIAL QTY QTY QTY

1 Clamp, deadend (distribution) 1 1

by Deadend, automatic or formed type
cp Deadend, compression type 1

(Not Shown)

NEUTRAL DEADEND TYING ASSEMBLIES

APRIL 2005

RUS

L2.3,L2.4,L2.5
(M42-13)



// r^N\>

For use with copper or copperweld—copper conductors.

bv and/or dh

ACSR Conductors

Armor

tape

Self Supporting
Coble Conductors

tape

ITEM MATERIAL

bv Rod, armor (formed type)
dh Tie, insulator (formed type)

NEUTRAL SECONDARY

ANGLE TYING ASSEMBLIES

APRIL 2005

RUS

L3.1,L3.2
(M4.1-1).(M41-10)



cr^
I I
I I

7 MIN

:kl
xN->-/

oo (tap)

7 MIN 20 to 22

NOTES:

1.

2.

3.

Bend all pigtails away from line conductor to
avoid chafing.

Extend one strand of free end (the copperweld strand
of copperweld-copper conductor) against line conductor.
Wrap free ends of conductor along line conductor using
same lay. Serve copper strands six turns each and then
cut off.

For solid conductors, use same dimensions and install
third connector "p° in lieu of serving.

See Notes

ASSEMBLY: L3 .3 .4

ITEM MATERIAL Q7Y QTY

P Connectors, as req'd
cq Deadend, secondary 1

NEUTRAL Sc SECONDARY

DEADEND TYING ASSEMBLIES (COPPER)

APRIL 2005 L3.3,L3.4

(M42-21),(M42-3)RUS



on

on

®il]]bz=zzzzd:< I
1 I
I I
I I
1 I
1 I

! I

no

7" min. 6"

Armor Tape

NOTES:

1. Armor tape wrapping to extend not more than two wraps
beyond the mouth of deadend clamp or spool insulator.

2. For #1/0 and larger, use spool with 3" minimum
groove diameter.

ASSEMBLY: L3 .5 .6

ITEM MATERIAL QTY QTY

i Clamp, deadend 1

bn Clamp, loop deadend 2

NEUTRAL Sc SECONDARY

DEADEND TYING ASSEMBLIES (ACSR)

APRIL 2005

RUS

L3.5,L3.6

(M42-11.13)



"T-^ ^
crr^ I

••L^

V

=C2> O

V

JZL

TP"

This type of construction should be
used for small, aluminum covered conductors.

NOTE: Service connectors (p) to be applied over
bare wire and then taped as required.

ITEM MATERIAL

Connectors, as req d

TYING ASSEMBLY, SERVICES

APRIL 2005

RUS L4.1



/
(bt)

c
/

tape

Armor tope

NOTE;

Groove diameter of

insulator 1 3/4' min.

LOOP TYPE

tape

/

WEDGE TYPE

NOTES:

1.

PREFORMED TYPE
2.

This type of construction should be
for 3 or 4 conductor service cables
with bare ACSR neutral.

CAUTION: Not suitable for K2.1 or
K3.1 Service Assemblies.

Service connectors (p) to be
insulated, compression type.

ASSEMBLY: L4 .2 .3 .4

ITEM MATERIAL QVC QTY QTY

dt Service deadend, wedge type 1

dt Service deadend, preformed type 1

bn Clamp, loop deadend 1

TYING ASSEMBLIES, CABLE SERVICES

APRIL 2005

RUS L4.2,L4.3,L4.4



INDEX M

MISCELLANEOUS ASSEMBLY UNITS AND GUIDES

DRAWING NUMBERS DRAWING TITLE (DESCRIPTIONS

1728F-804 BuUetin50-3
(New) (Old)

Ml .30G (RI) RIGHT-OF-WAY CLEARING GUIDE



BuUetin 1728F-804

Section M

SPECIFICATIONS FOR RIGHT-OF-WAY CLEARING

The right-of-way shall be prepared by removing trees, clearing underbrush, and trimming
trees so that the right-of-way is cleared close to the ground and to the width specified.
However, low growing shrubs, which will not interfere with the operation or maintenance
of the line, can be left undisturbed if so directed by the property owner. Slash may be
chipped and blown on the right-of-way if so allowed. Trim, but do not remove shade,
fhiit, or ornamental trees unless otherwise authorized.

All trimming shall be done using good arboricultural practices.

The landowner's written permission is usually required prior to cutting trees outside of
the right-of-way. Trim trees fronting each side of the right-of-way symmetrically unless
otherwise specified. Remove dead trees beyond the right-of-way which would strike the
line in falling. Also, either remove or top leaning trees beyond the right-of-way that
would strike the line in falling.



ELEVATION

AFTER CLEARING

1

NOTE: BEFORE CLEARING
Change suffix of drawing number to designate clearing
width, (e.g. lvl1.30G specifies 30 foot wide clearing).

Underbrush

RIGHT-OF-WAY CLEARING GUIDE

APRIL 2005 M1.30G

(R1)RUS



INDEX N

NEUTRAL ASSEMBLY UNITS

DRAWING NUMBERS DRAWING TITLE (DESCRIPTIONS

1728F-804 Bulletin 50-3

(New) (Old)

Nl.l NEUTRAL ASSEMBLIES - TANGENT

NL2 (M5-19)

N1.11 NEUTRAL SUPPORTS ON CROSSARMS

N2.21

N2.1 NEUTRAL ASSEMBLIES - LARGE ANGLE

N2.1L

N5.1 (M5-25) NEUTRAL ASSEMBLIES - (SINGLE DEADENDS)
N5.2

N5.3 (M5-26)

N6.1 NEUTRAL ASSEMBLY - DOUBLE DEADEND

N6.21 NEUTRAL ASSEMBLY - DOUBLE DEADEND ON CROSSARMS



d—ek
cm

d—ek

on

oO

Nl.l N1.2

ASSEMBLY: Nl.l N1.2

ITEM MATERIAL QTY QTY

d Washer, 2 1/4° square 1 1

J Screw, lag, 1/2° x 4" 2

bs Bolt, single, upset 1

cm Insulator, spool, 3" 1 1

ec Bracket, offset neutral 1

ek Locknuts 1 1

cm

ec

DESIGN PARAMETERS:

MAXI^MUM LINE ANGLES:
5° — Small Conductors
2° — Larger than §^/0

NEUTRAL ASSEMBLIES - TANGENT

APRIL 2005

RUS

Nl.l,
N1.2 (M5-19)



NOTE:

Lx:)

oz

Install either identification
letters (az) or white insulator(s), az

Neutral

a—d—f.

Neutral

ASSEMBLY: N1.11 N2.21

ITEM . MATERIAL QTY QTY
a Insulator, pin type, 15 kV, white 1 2

d Washer, 2 1/4" square 1 2

f Pin, crossarm, steel, 5/8" x 10 3/4' 1 2

az Letters, 2" C. 2" N. with 1" noils 4 4

N1.1 1

N2.21

DESIGN PARAMETERS:

N1.11: See TABLE I
N2.21: See TABLE M

NEUTRAL SUPPORTS ON CROSSARMS

APRIL 2005

RUS

N1.11,

N2.21



c—d—ek

da

" •

u

N2.1
(ANSI Class 53-2 Insulator)

N2.1L
(ANSI Class 53—4 Insulator)

ASSEMBLY: N2 .1 .1L

ITEM MATERIAL QTY QTY
c Bolt, machine, 5/8° X req'd length 1 1

d Washer, 2 1/4" square 1 1

0 Bolt, eye, 5/8' X req'd length
s Clevis, secondary, swinqlnq, insulated

da Bracket, with 3° x 1 3/4' spool insulator 1

da Bracket, with 3' x 3° spool insulator 1

ek Lockouts 1 1

DESIGN PARAMETERS:

N2.1: See TABLE 33
N2.1L: See TABLE 331

NEUTRAL ASSEMBLIES - LARGE ANGLE

APRIL 2005

RUS
N2.1, N2.1L



d—ek

d—ek'

rq!
I [ /

txJ

N5.1

j4-

N5.3

d—ek

o

LX3

N5.2

ASSEMBLY: N5 .1 .2 .3

ITEM MATERIAL QTY QTY QTY

d Washer, square 3' curved 1 1 1

k Insulator, suspension, 4 1/4" 1

0 Bolt, eye, 5/8' X req'd length 1 1 1

s Clevis, secondary, swinqinq, insulated 1

ek Lockouts 1 1 1

ASSEMBLY NUMBERS

NEW

N5.1

N5.2

N5.3

(m)
(M5-25)

(M5-26)

DESIGN PARAMETERS:

PERMITTED LONGITUDINAL LOADING:

N5.1.N5.3 = 5,000 lbs.
N5.2 = 1,500 lbs.
(ANSI Class 53—2 Insulator)

N5.2 = 2,250 lbs.
(ANSI Class 53—4 Insulator)

NEUTRAL ASSEMBLIES
(SINGLE DEADENDS)

APRIL 2005

RUS
N5.1,N5.2,N5.3



oo

-(0K===

oo

p (as req'd)
av (as req'd)

ITEM QTY MATERIAL

• d 2 Washer, square 3" curve
n 1 Bolt,double arming,5/8° x req'd length
P Connectors, as req'd

aa 2 Nut, eye, 5/8"
av Jumpers, as req'd
ek 4 Locknuts

DESIGN PARAMETERS:

PERMITTED LONGITUDINAL

LOADING: 5,000 lbs.

NEUTRAL ASSEMBLY - DOUBLE DEADEND

APRIL 2005

RUS N6.1



7

PLAN VIEW

NOTES:

1. Doubling arming bolt, item "n" and eye nut, item"aa'
may be replaced with doubling arming eye bolt, Item^dy."

2. Maximum line angle may be increased to 15° by installing
anchor shackles, item "bo" to (horizontally mounted)
eye nuts and installing side guys.

ITEM QTY MATERIAL

d 4 Washer, square, 2 1/4'
n 1 Bolt,double arming,5/8* x req'd length
P Connectors, as req'd

aa 2 Nut, eye, 5/8"
av Jumpers, as req'd
ek 6 Locknuts

END VIEW

DESIGN PARAMETERS:

PERMITTED UNBALANCED TENSION:

(See drawings where assembly used)

ALLOWABLE LINE ANGLE = 5°
(See Note 2)

NEUTRAL ASSEMBLY -

DOUBLE DEADEND ON CROSSARMS

APRIL 2005

RUS N6.21



INDEX P

PROTECTION ASSEMBLY UNITS

DRAWING NUMBERS DRAWING TITLE (DESCRIPTION)

1728F-804 Bulletin 50-3

(New) (Old)

Pl.Ol (M5-6) SURGE ARRESTERS - SINGLEPHASE
Pl.l

P1. ING SURGE ARRESTER GUIDE - NARROW PROFILE

P1.3 SURGE ARRESTERS - 3 SINGLE PHASE

P3.1G RAPTOR PROTECTION ASSEMBLY GUIDE

SUPPORT ON 8-FOOT CROSSARMS (TANGENT)

P3.2G RAPTOR PROTECTION ASSEMBLY GUIDE

SUPPORT ON lO-FOOT CROSSARMS (TANGENT)

P3.3G RAPTOR PROTECTION, PERCH GUARDS - GUIDE

P3.4G RAPTOR PROTECTION, SINGLE-PHASE, CSP TRANSFORMER
(TANGENT POLE)

P3.5G RAPTOR PROTECTION ASSEMBLY GUIDE

THREE-PHASE TRANSFORMER BANK



Bulletin 1728F-804

Section P

CONSTRUCTION SPECIFICATIONS FOR RAPTOR PROTECTION

Raptor injury and electrocution around power lines are major wildlife concerns of the
U.S. Fish and Wildlife Service. Raptors are protected by the Endangered Species Act,
the Eagle Protection Act, and the Migratory Bird Treaty Act. The electrocution issue
may be a problem especially on lines with voltages of 69 kV or less. Reports indicate
that raptor concerns exist primarily on distribution lines in western and southwestern
states; however, hazards can exist anywhere in the United States where large birds are
present.

The provisions included on the "P3" series of construction drawings will help to
minimize or eliminate bird electrocutions. This construction should be used in areas

where raptors or other large birds are present. It may be prudent to adopt these designs
for all new construction.



V-T
mm.

ae

Staple OS req'd
(6" spacing)

Position of Guy
(When req'd)

(#6 copper
t — minimuequivalent — minimum)

* (as req'd)

txjJ

To Ground Rod
(See Dwg. 'HI .1" )

P1.1

NOTE: Use "PI.01" on existing arm, o
minimum of 19" from face of pole.

ASSEMBLY: PI .01 .1

ITEM MATERIAL QTY QTY

c Bolt, machine, 5/8 x req'd length 2

d Washer, square, 2 1/4 2

P Connectors, as req'd
ae Arrester, surge, (9 kV) 1 1

av Jumpers, as req'd
fn Bracket, cutout extension 1

ek Locknuts 2

av

I Neutral

dxJ

Source

Ground

P1.01

SURGE ARRESTERS - SINGLE PHASE

APRIL 2005

RUS
1 - PHASE PRIMARY

12.47/7.2 kV
P1.01, (M5-6)
P1.1



A1.04N

(or A1.04NP)"
ae

19" (min.)

av

Approx. 45

ITEM

ae

GV

MATERIAL

Assembly A1.Q4N or A1.04NP
Arrester, surge (9kV)
Jumpers, as req'd
Connectors, as req'd

Design Parameters:

NOTE: May be used on an apparatus
mounting bracket (item "fm") of
any 1, 2 or 3—phase narrow
profile assembly. Specify
quantity of surge arresters
(item "ae").

SURGE ARRESTER GUIDE-NARROW PROFILE

APRIL 2005

RUS

1 - PHASE PRIMARY

12.47/7.2 kV
P1.1NG



4-0 4-0"

av (^6 copper or-
equlvalent - mininum)

Staple OS req'd
(6" spacing)

To Ground Rod
(See Dwg. 'HI.!" )

ITEM QTY MATERIAL

P Connectors, as req'd
ae 3 Arrester, surge, (9 kV)
av Jumpers, as req'd

Neutral

tjxJ

SURGE ARRESTERS - 3 SINGLE PHASE

APRIL 2005

RUS
3 - PHASE PRIMARY

12.47/7.2 kV P1.3



Position of Guy
(When Req'd) | r |

(See Note 2) ttf®'

txj

NOTES:

1. See "C1.11" and "02.21" drawings for

additional construction details and materials.

2. All down guys must be insulated at top of pole.

DESIGN PARAMETERS: RAPTOR PROTECTiON ASSEMBLY GUIDE

SUPPORT ON

8 FOOT CROSSARMS (TANGENT)
APRIL 2005

RUS
3 - PHASE PRIMARY

12.47/7.2 kV P3.1G



CD

4-8'

Position
(When

bxj

NOTE:

1. See "C1.11" and "02.21" drawings for

additional construction details and materials.

4-8

span

DESIGN PARAMETERS: RAPTOR PROTECTION ASSEMBLY GUIDE

SUPPORT ON

10 FOOT CROSSARMS (TANGENT)
APRIL 2005

RUS
3 - PHASE PRIMARY

12.47/7.2 kV P3.2G



NOTE: See "C1.11" and "02.21
drawings for additional
construction details and

materials.

DESIGN PARAMETERS:

•<4=4= CP

txJ

APRIL 2005

RUS

Brace, wood, 60" span

3-8

RAPTOR PROTECTION

PERCH GUARDS-GUIDE

3-PHASE PRIMARY

12.47/7.2 kV P3.3G



Covered

Conductors

(av)

[nstall

Bushing
Covers

(rp)

See Drawings "P3.1G", "P3.2G" and "P3.3G"

Position of Neutral

Covered
Secondary Conductors

Covered
Conductors

(av)

NEUTRAL

Note: Specify Insulated Transformer Covers (Lids);
Minimum Dielectric Strength=15kV

DESIGN PARAMETERS:

See Assembly "01.2"

RAPTOR PROTECTION
SINGLE-PHASE, CSP TRANSFORMER

(TANGENT POLE)

APRIL 2005

RUS 12.47/7.2 kV P3.4G



See Drawings "P3.1G". "P3,2G" and "P3.3G'

Covered

Conductors

lEi

Covered

Conductors (av)

Notes: 1. Specify Insulated Transformer covers (lids);
Minimum Dielectric Strength 15kV

2. Install bushing covers (rp) on all surge arresters
and transformer bushings.

NEUTRAL

DESIGN PARAMETERS: RAPTOR PROTECTION ASSEMBLY GUIDE

THREE-PHASE TRANSFORMER BANK

See Assembly "03.3"

APRIL 2005

RUS

3 - PHASE PRIMARY

12.47/7.2 kV P3.5G



INDEX Q

METERING ASSEMBLY UNITS

DRAWING NUMBERS DRAWING TITLE (DESCRIPTION)
1728F-804 BuUetin 50-3

(New) (Old)

Ql.l (M8) SECONDARY METERING - SINGLE-PHASE, 120/240 VOLTS

Q2.1G (M8-ia) POLE TYPE SERVICE ASSEMBLY GUIDE

Q2.2G (M8-9) YARD POLEMETERINSTALLATION GUIDE

Q3.1 (M8-6) SECONDARY METERING - THREE-PHASE, 120/240VOLTS
(4 WIRE DELTA)

Q3.2 (M8-I2) SECONDARY METERING -THREE-PHASE, 240 OR 480 VOLTS
(3 WIRE CORNER GROUNDED DELTA)

Q3.3 CM8-1I) SECONDARY METERING - THREE-PHASE, 120/208 VOLTS
(4 WIRE GROUNDED WYE)

Q4.I (M8-I5) PRIMARY METERING, THREE-PHASE
(4 WIRE GROUNDED WYE)



1 / p
=^<1=0:

=le=0:=--U-'^

B A

C.T

WIRING DIAGRAM

To System
Neutral

B

A

Service
Head

txJ TRIPLEX SERVICE

NOTE: Customer owned, installed and maintained equipment,
including "point of attachment" shall be located a
minum of 5 feet away from this assembly.

ITEM QTY MATERIAL

J 2 Screw, lag, 1/2" x 4"
P Connectors, as required
sd 1 Transformer, Current

Conduit, 1 1/4" as required

<9 Straps, conduit, as required

ITEM QTY MATERIAL

(S 1 Condulet, type LB
1 Meter box, meter and test block

© Wire, No. 12, insulation for current

© Wire, No. 14, insulation for potential

SECONDARY METERING

SINGLE PHASE. 120/240 VOLTS

APRIL 2005 Q1.1

(M8)RUS



NOTES:

1. All Clearances and protective devices to
be In conformance to the most stringent^
requirements of either the NESC, NEC or ^
other codes of governmental or regulating
authorities as applicable.

2. If length of conduit exceeds 10 feet,
coupling is permitted on end adjacent
to meter.

3. Guy pole as required.

Weatherhead

Underground service
drop(s') as required

Conduit

Grade

Bushing //iy

DESIGN PARAMETERS:
(See NOTE 1)

POLE TYPE SERVICE ASSEMBLY GUIDE

APRIL 2005

RUS

Q2.1G

(M8-10)



NOTES:

1. All Clearances and Protective Devices to be
In conformance to the most stringent
requirements of either the NESC, NEC or
other codes of governmental or regulating
authorities as applicable.

2. if length of conduit exceeds 10 feet,
coupling Is permitted on end adjacent
to meter.

3. Guy pole as required.

Ir'

m m

Conduit

Grade

Bushing

Type USE or
suitable cable

DESIGN PARAMETERS:
(See NOTE I)

YARD POLE METER INSTALU\TION GUIDE

APRIL 2005

RUS

Q2.2G

(M8-9)



^Il

Note;

C.T. with 2 wires
should have twice
primary rating
of single wire C.T.

©

WIRING DIAGRAM

FOR INSTRUMENT TRANSFORMERS

NOTE: Customer owned, installed and maintained equipment,
including "point of attachment" shall be located a
minum of 5 feet away from this assembly.

ITEM QIY MATERIAL

J 4 Screw, laq, 1/2" x 4"
P Connectors, as- required

sd 2 Transformer, Current

0 Conduit, 1 1/4" as required
Straps,• conduit, as required

ITEM QTY MATERIAL

d) 1 Condulet, type "LB"
0 1 Meter box, meter and test block

© Wire, No. 12. insulation for current

© Wire, No. 14, insulation for potential

SECONDARY METERING

THREE PHASE, 120/240 VOLTS
(4 WIRE DELTA)

APRIL 2005

RUS

Q3.1

(M8-6)



Grounded phase C A

See

Detail "A

Wry

W R NG D AGRAM

Service Head

txj
DETAIL-A"

Connections from C.T.'s to Service Head

NOTES: PI metering is recommended for 480 volt service.
Customer owned, Installed and maintained equipment, including "point of
attachment" shall be located a minimum of 5 feet away from this assembly.

ITEM QTY MATERIAL

J 4 Screw, lag, 1/2" x 4'
P Connectors, as required

sd 2 Transformer, Current

0 Conduit, 1 1/4" as required

0 Straps, conduit, as required

ITEM QTY MATERIAL

(3 Condulet, type "LB"
Meter box, meter and test block

® Wire, No. 12, insulation for current

© Wire, No. 14, insulation for potential

SECONDARY METERING

THREE PHASE, 240 or 480 VOLTS
(3 WIRE CORNER GROUNDED DELTA)

APRIL 2005

RUS

.03.2

(M8-12)



Neutra

See

Detail 'A'

Meter: 2 stator
2.5-ampere 120
volt Multiplier=
C.T. nameplate
ratio

Service Head

B ^ C

WIRING DIAGRAM

txJ DETAIL'A"
Connections from C.T.'s to Service Head

NOTES: Ground current transformers as required (nat shown)
Customer owned, installed and maintained equipment, including "point
of attachment" shall be located a minimum of 5 feet away from this
assembly.

ITEM QTY MATERIAL

J 4 Screw, Icq, 1/2" x 4°
P Connectors, as required

sd 2 Transformer, Current
Conduit, 1 1/4" as required
Straps, conduit, as required

ITEM QTY MATERIAL

O 1 Condulet, type "LB"
1 Meter box, meter and test block

e Wire, No. 12, insulation for current

© Wire, No. 14, insulation for potential

SECONDARY METERING

THREE PHASE, 120/208 VOLTS
(4 WIRE GROUNDED WYE)

APRIL 2005

RUS

Q3.3

(M8-11)



(See Drawing
'C5.21" or
UM2-5-M' )

—ek—aa
NEUTRAL

c-d-ek

^ f
—

n

N ,

^ Law—
N

1 1 1 1 ) )
ABC NABCN

WIRING DIAGRAM
8 Conductor netering cable in

conduit

ITEM QTY MATERIAL ITEM QTY MATERIAL
c 5 Bolt, machine, 5/8" x req'd length ae 3 Arrester, surge (9 kV)
c 26 Bolt, machine, 1/2° x req'd length af 3 Cutout, dist. open (15 kV)
d 33 Washer, 2 1/4" square cu 2 Brace, 28'
d 2 Washer, round, 1 3/8°die. cu 1 Brace, wood, 60"span
g Crossarm, 3 5/8" x 4 5/8 "x 8—0" 0) Meter box, meter on test block
g 2 Crossarm, 3 5/8" x 4 5/8" x 10—0" Condulets, as required

I 2 Bolt, carriage, 3/8 °x 4 1/2' sd 3 Transformer, current

j Screw, lag, 1/2" x 4° se 3 Transformer, potential
n Bolt,double arming,5/8"x req'd length ek 34 Locknuts

P Connectors, as required ♦ 6 Mounting brackets
ao 1 Nut, eye, 5/8° Metering cable, as req'd
av •Jumper, primary, bare, as required
♦Specify this item to be furnished by the transformer manufacturer.

PRIMARY METERING THREE PHASE

(4 WIRE GROUNDED WYE)

APRIL 2005

RUS 12.47/7.2 kV

Q4.1

(M8-15)



INDEX R

OIL CIRCUIT RECLOSER ASSEMBLY UNITS

DRAWING NUMBERS DRAWING TITLE (DESCRIPTIONS

1728F-804 Bulletin 50-3

(New) (Old)

Rl.l (M3-I0) OIL CIRCUIT RECLOSER

R1.2 (M3-23A) OIL CIRCUIT RECLOSER - (WITH BYPASS CUTOUT)

R2.1 (M3-I1A) (THREE) OIL CIRCUIT RECLOSERS
R3.1 (M3-I2A)

R2.2 (M3-24A) (THREE) OIL CIRCUIT RECLOSERS
R3.2 (M3-25A) (WITH BYPASS SWITCHES)

R3.3 (M3-30) THREE-PHASE OIL .CIRCUIT RECLOSER WITH BY-PASS

SWITCHES



LOAD SOURCE

PLAN

r""i

fi—bv

<[====»

j txlJ

NOTE: The recloser terminal bushing connected to the
coil should be connected to the source.

ITEM QVf

ae

av

MATERIAL

Bolt, machine, 5/8' x req'd length
Washer, square, 2 1/4'
Screw, lag, 1/2° x 4'
Connector, as required
Arrester, surge (9 kV)
Jumpers, stranded, as required

ITEM

be

bv

ek

fj

QTY MATERIAL

Recloser, oil circuit (12.47 kV)
Rod, armor, as req'd
Locknuts

Connector, hot line
Brackets, extension, 9° long

OIL CIRCUIT RECLOSER

APRIL 2005

RUS

1 - PHASE PRIMARY

12.47/7.2 kV
R1.1

(M3-10)



LOAD SOURCE

fi-bv

NEUTRAL

* As Req d

—tO •

1-7 mm.

fi ./ I i i c—d—ek

NOTE: The recloser terminal bushing connected to the
coil should be connected to the source.

ITEM Q7Y MATERIAL ITEM QTY MATERIAL

c 4 Bolt, machine, 5/8' x req'd length be 1 Recloser, oil circuit (12.47 kV)
d 4 Washer, square, 2 1/4' bv Rod, armor, as req'd
J 4 Screw, lag, 1/2° x 4° ek 4 Locknuts

P Connector, as required fi 2 Connector, hot line
ae 1 Arrester, surge (9 kV) fj 2 Brackets, extension, 9" long

of 1 Cutout, distribution, open (15 kV) fn 1 Bracket, extension

GV Jumpers, stranded, as required

OIL CIRCUIT RECLOSER

(WITH BYPASS CUTOUT)

APRIL 2005 1 - PHASE PRIMARY

12.47/7.2 kV -RUS

R1.2

(M3-23A)



fi—bv

See Note 3

NOTES:

1. The recloser terminal bushing connected directly to the
coil should be connected to the source.

2. For 2—phase installations, omit recloser and related
items on center phase and designaU as R2.1.

3. Each recloser tank shall have two connections to ground.

SOURCE

ITEM QTY MATERIAL
c 2 Bolt, machine, 5/8"x req'd length ITEM QTY MATERIAL
d 3 Washer, square, 2 1/4" be 3 Recloser, oil circuit (12.47 kV)
a 1 Insulator, pin type, (12.47/7.2 kV) bv 6 Rod, armor, as req'd
f 1 Pin, crossarm, steel, 5/8* x 10 3/4" ek 2' Locknuts

P Connector, as required fi 6 Connector, hot line
ae 3 Arrester, surge (9 kV) dm 1 Bracket, cluster type, with 14'adapter
av Jumpers, stranded, as required plate

(THREE) OIL CIRCUIT RECLOSERS

APRIL 2005

RUS

3 - PHASE PRIMARY

12.47/7.2 kV
R2.1,R3.1

(M3-11A),(M3-12A)



SECTION X-X LOAD SOURCE

2-8" .1'-1(T, 1'-10°
d-ek n-d-ek

n-d-QQ c—ek

C Position
fvof Guy

(When ../
required]/ ^

p r~\/

t ^1 1

11

/
/

/

Y
11
11

Normally
Open

NOTES:
1. The recloser terminal bushing connected directly to the

coil should be connected to the source.
2. For 2—phase installations, omit recloser and related

items on center phase and designate as'R2.2?
3. Each recloser tank shall have two connections to ground.

ITEM QTY MATERIAL ITEM QTY MATERIAL

c 4 Bolt, machine, 1/2'x req'd length av Jumpers, stranded, as req'd
c 14 Bolt, machine, 5/8' x req'd length be 3 Recloser, oil circuit (12.47 kV)
d 4 Washer, round, 1 3/8" bo 6 Shackle, anchor

d 10 Washer, square, 2 1/4' cu 2 Brace, wood, 60'span

g 2 Crossorm, 3 5/8' x 4 5/8" x 10'—0' dm 1 Bracket, cluster type with 14 "adapter

k 12 Insulator, suspension, 4 1/4" plate
n 3 Bolt, double arm, 5/8° x req'd length ek 28 Locknuts

P Connectors, as required fi 6 Connector, hot .line
aa 2 Nut, eye, 5/8' sj 3 Switch, OCR, by-pass, (15 kV)
ae 3 Arresters, surae, ^9 kV]

(THREE) OIL CIRCUIT RECLOSERS

(WITH BYPASS SWITCHES)

APRIL 2005

RUS

3 - PHASE PRIMARY

12.47/7.2 kV

R2.2,R3.2
(M3-24A).(M3-25A)



11 1 1
t—1 1--—

1——+1^

i i

fl/: U-X\
7

SECTION X-X

! ICmin) j..
cu

1 c-ek \ 1

1/ Jr 1

1

' 11

c-d—ek ^Neutral

[P

_l
X.

J]

d—ek

LOAD

n—d—ek

SOURCE

Normally Removed

Inverted arrester
bracket

c—d—ek

c—d—ek

\
I

* Specify this item to be furnished by
recloser manufacturer.

ITEM NO. MATERIAL ITEM NO. MATERIAL

c 3 Bolt, machine, 5/8"x req'd length aa 2 Nut, eye. 5/8"
c 4 Bolt, machine, 1/2"x req'd length ae 3 Surge arrester

d 12 Washer, sq. 2-1/4"x 3/16", 13/16"hole av — Jumpers, stranded, as req'd
d 4 Washer, rd. 1—3/8" dia., 9/16" hole be 1 Recloser, oil circuit — 3 phase
g 2 Crossarm, 3—5/8"x 4—5/8"x 10'—0" * 1 Mounting bracket for 3 phase recloser
g 1 Crossorm, 3—5/8"x 4—5/8"x 8'—0" bo 6 Shackle, anchor

g 2 Crossarm, 3—5/8"x 4—5/8"x 4'—0" bu 1 Connector, solderless

j 2 Screw, lag, 5/8"x req'd length cu 2 Brace, crossarm, wood, 60" span
k 12 Insulator, suspension cu 4 Brace, crossarm, wood, 28"
1 6 Clamp, deadend ek — Locknuts, as req'd

n 3 Bolt, double arming, 5/8"x req'd lenqth fi 6 Connector, hot line

P - Connectors, as req'd sj 3 Switch, recloser by—pass

THREE-PHASE OIL CIRCUIT RECLOSER

WITH BY-PASS SWITCHES

APRIL 2005 3 - PHASE PRIWARY R3.3

12.47/7.2 kV (M3-30)RUS



INDEX S

SECTIONALIZING ASSEMBLY UNITS

DRAWING NUMBERS DRAWING TITLE (DESCRIPTIONS

1728F-804 BuUetin50-3

(New) (Old)

51.01 (M5-9) MISCELLANEOUS CUTOUTS AND DISCONNECT SWITCH
51.02 (M5-10)
S2.01

Sl.l (M3-4) CUTOUT - SINGLE PHASE

S1. IN CUTOUT GUIDE - NARROW PROFILE

SL3 COUTOUTS - (THREE SINGLE-PHASE)

52.3 (M3-3B) LINE TENSION SWITCHES-(THREE SINGLE-PHASE)

S2.21 (M3-2A) DISCONNECT SWITCHES - (TWO OR THREE SINGLE-PHASE)
52.31 (M3-3A)

52.32 (M3-15) GROUP-OPERATED AIRBREAKSWITCH - (THREE-PHASE)

53.1 (M3-41) SECTIONALIZER

53.2 SECTIONALIZER (WITH BYPASS CUTOUT)



Source

Ground

Load

S1.01 SI.02

^ I

S2.01

NOTES: Specify cutouts to be furnished with fuse tube
or switch blade.

"S2.01" may be used with assembly "C6.21"
(mount braces above crossarm). See "S2.32".

ASSEMBLY: S 1.0' 1.02 2.01

ITEM MATERIAL QTY QTY QTY

P Connector, as req'd
af Cutout, dist., open (15 kV) 1

ax Cutout, & Arrester Comb. (9 kV) 1

av Jumpers, as req'd
sb Switch, disconnect (15 kVl 1

Source

sb

MISCELLANEOUS CUTOUTS

AND DISCONNECT SWITCH

APRIL 2005

RUS 12.47/7.2 kV
S1.01,S1.02.S2.01

(M5-9).(M5-10)



—7" *

LOAD SOURCE

c—d—ek

* As Req d

NEUTRAL

— t 1

txJ txJ

NOTE: Specify fuse size or solid blade

ITEM QTY MATERIAL

c 2 Bolt, machine, 5/8' x req'd length
d 2 Washer, square, 2 1/4"
P 2 Connector, compression type
af 1 Cutout, distribution, open (15 kV)
av Jumpers, as required
ek 2 Locknuts

fn 1 Bracket, extension

CUTOUT - SINGLE PHASE

APRIL 2005 S1.1

12.47/7.2 kV (M3-4)RUS



a

c—d—ek
f—(d—ek)

LOAD

19" (min.)
P

4-^
p

Approx. 45

ITEM MATERIAL QTY

a Insulator, pin type (12.47/7.2 kV) 1
c Bolt, machine, 5/8" x req'd length 2

d Washer, square 2 1/4" 2

f Pin, crossarm, 5/8" x 6 1/2" 1

af Cutout, distribution, open (15kV) 1

GV Jumpers, as required
ek Locknuts 2

eq Bracket, insulator/equipment 1

NOTE: Also see "A5.4NG".

Design Parameters:

Maximum Line Angles:
See Table n

CUTOUT-NARROW PROFILE

APRIL 2005

RUS

1 - PHASE PRIMARY

12.47/7.2 kV
SI.IN



6' 6" 3-0 1-10' 1-2° 6" 6°
mm.

(See Drawing C6.21")

Position of Neutral

NEUTRAL

NOTES:

1. Specify fuse size or solid blade.
2. Mount cutouts so that blades face climbing face of pole.

ITEM QTY MATERIAL

P 6 Connector, compression type
af 3 Cutout, distribution open (15 kV)
av Jumpers, as req'd

APRIL 2005

RUS

CUTOUTS

(THREE SINGLE-PHASE)

12.47/7.2 kV

SOURCE

S1.3



7f-n a
==4

d—ek—ek—aa

Neutral
—

^ c—d—ek \

r"
[m©- —HO aa-ek i

n—d—ek

NOTE:

See Assembly C6.21 for additional details.

,' aa—ek

n—d—ek

CD m

d-ek

aa-ek

*aa—ek

*Optional

ITEM QTY MATERIAL ITEM QTY MATERIAL
a 5 Insulator, pin type 0 2 Bolt, eye, 5/8"x req'd length
b 1 Pin, pole top, 20" P Connectors, as required
c 4 Bolt, machine, 1/2" x req'd length aa •10 Nut, eye, 5/8"
c 2 Bolt, machine, 5/8" x req'd length av Jumpers and leads as req'd
d 20 Washer, square, 2 1/4" bo 2 Shackle, anchor
d 4 Washer, round, 1 3/8" cu 2 Brace, wood, 60" span
f 4 Pin, crossarm, steel, 5/8"x10 3/4" ek 30 Locknuts

g 2 Crossarm, 3 5/8"x4 5/8"x8'—0" sb 3 Switch, line tension
k 12 Insulators, suspension
n 5 Bolt,double arming,5/8"x req'd length

DESIGN PARAMETERS:

PERMITTED UNBAUNCED
CONDUCTOR TENSION:

See Table A (Exhibit 2) APRIL 2005

RUS

LINE TENSION SWITCHES

(THREE SINGLE-PHASE)

3 - PHASE PRIMARY

12.47/7.2 kV
S2.3 (M3-3B)



n—d—ek
LOAD

aa-ek-ek-d

aa-ek—ek—d

p (as req'd) | |
I I av (as req'd)

NOTE: For 2—phase installations, omit switch and related
Items on center phase and designate 03*52.21'

bU

d-ek source

0 ^aa—ek

bo
(as req d)

NEUTRAL

ITEM QTY MATERIAL ITEM QTY MATERIAL

c 4 Bolt, machine, 1/2'x req'd length 0 2 Bolt, eye, 5/8° x req'd length
c 1 Bolt, machine, 5/8' x req'd length P Connectors, compression as required

d 4 Washer, round, 1 3/8' qq 6 Nut, eye, 5/8"
d 11 Washer, square, 2 1/4° av Jumpers, as required

d 4 Washer, square, 3" curved bo 6 Shackle, anchor

g 2 Crossarm, 3 5/8' x 4 5/8" x 8'—0° cu 2 Brace, wood, 60'span

k 12 Insulator, suspension, 4 1/4' sb 3 Switch, disconnect, 15 kV,

n 5 Bolt, double arm, 5/8° x req'd length with mounting hardware

DISCONNECT SWITCHES

(TWO or THREE SINGLE-PHASE)

APRIL 2005

RUS 12.47/7.2 kV

S2.21,S2.31
(M3-2A).(M3-3A)



a

d—ek

'd—ek

PIAH VIEW
OF SWITCH ARRANGEMENT

c—d—ek

Insulating
Spacer

Operating Pipe-^
1 1/2'St'd l.P.S.

c

'E
CD

.1
ro

NOTES: See Dwg. "H4.1" (Preferred) or "H3.1" for required grounding assembly.
RUS accepted pre-assembled, group operated, airbreak switches may be
used. Install according to manufacturer's instructions.

d—ek

^ >c-d-ek

av

NEUTRAL

See drawing'N6.1'for
neutral assembly details.|

rrpi

ITEM QTY MATERIAL ITEM QTY MATERIAL

c 4 Bolt, machine, 1/2'x req'd length aa 2 Nut, eye, 5/8°
c 15 Bolt, machine, 5/8° x req'd length av Jumpers, as required
d 4 Washer, round, 1 3/8° bo 6 Shackle, anchor

d 25 Washer, square, 2 1/4° eg Switch, airbreak, group operated
d 2 Washer, square, 3' 15 kV, w/ operating mechanism
g 2 Crossorm, 3 5/8° x 4 5/8° x 10—0" cu 2 Brace, wood, 60" span
k 12 Insulator, suspension, 4 1/4° ek 33 Locknuts

n 4 Bolt, double arm, 5/8° x req'd length
P Connectors, as required

GROUP-OPERATED AIRBREAK SWITCH

(THREE-PHASE)

APRIL 2005 3 - PHASE PRIMARY

12.47/7.2 kV

S2.32

(M3-15)RUS



LOAD SOURCE

PLAN

r~"i

fi—bv

NOTE: The sectlonalizer terminal bushing connected to the
coil should be connected to the source.

ITEM QTY MATERIAL ITEM QTY MATERIAL

Bolt, machine. 5/8' x req'd length
Washer, square, 2 1/4'
Screw, lag, 1/2" x 4'
Connector, as required

el

bv

ek

Sectlonalizer (12.47 kV)
Rod, ormor, as req'd
Locknuts

Connector, hot line

c—d—ek

ae Arrester, surge (9 kV) fj Brackets, extension. 9° long
av Jumpers, stranded, as required

APRIL 2005

RUS

SECTIONALIZER

1 - PHASE PRIMARY

12.47/7.2 kV

S3.1

(M3-41)



1'—7° min.

LOAD SOURCE

* As Req d

fi-bv

c—d—ek

NEUTRAL

i I Il^^c—d—ek
J Cxjj

NOTE: The sectlonalizer terminal bushing connected to the
coil should be connected to the source.

ITEM QIY MATERIAL

c 4 Bolt, machine, 5/8' x req'd length
d 4 Washer, square, 2 1/4"
J 4 Screw, lag, 1/2'x 4'
P Connector, as required

ae Arrester, surge (9 kV)
of Cutout, distribution, open (15" kV)
av Jumpers, stranded, as required

ITEM QTY MATERIAL

el 1 Sectlonalizer (12.47kV)
bv Rod, armor, as req'd
ek 4 Locknuts

fi 2 Connector, hot line

f] 2 Brackets, extension, 9" long
fn 1 Bracket, extension

SECT10NALI2ER

APRIL 2005 1 - PHASE PRIMARY

12.47/7.2 kV
S3.2

RUS •



INDEX W

WOOD POLES, CROSSARMS AND BRACES

DRAWING NUMBERS DRAWING TITLE rPESCRIPTIONl

1728F-804 BuIletin50-3

(New) (Old)

Wl.lG (M20) POLE FRAMING GUIDE

W2.1G (M19) DISTRIBUTION CROSSARM DRILLING GUIDE

W3.1 (M5-I7) CROSSARM BRACES
W3.2 (M5-13)



BuUetin 1728F-804

Section W

CONSTRUCTION SPKCIFICATIONS FOR POLES AND CROSSARMS

Large, dense poles that have no serious defects shall be used at transformer, deadend,
angle, and comer locations.

Poles shall be set so that the crossarm gains face in opposite directions on every other
pole. However at line deadends, the last two poles shall be set so that the pole gains face
the deadend. On unusually long spans, the poles shall be set so that the crossarm is
located on the side of the pole away from the long span. On lines that curve, the
crossarms shall be installed on the side of the pole that faces the midpoint of the curve.
On sloping terrain, the crossarmsshall be installed on the uphill side of the pole. Pole top
insulatorbrackets and pole top pins shall be installed on the opposite side of the pole
from the gain.

At line angles and deadends, poles shall be set such that they lean away from the strain of
the primary conductors. They shall be set such that the final rake is not less than 1 inch
for each 10 feet ofpole height above ground after the conductors are installed at the
required tension.

Newly set poles shall be backfilled and tamped to the full depth. Excess dirt shall be
banked around the base of the pole.



POLE SETTING DEPTHS

The minimum depth for setting poles is:

BuUetin 1728F-804

Section W

Length of Pole
(Feet)

Setting in Soil
(Feet)

Setting in All Solid Rock
(Feet)

20 4.0 3.0

25 5.0 3.5

30 5.5 3.5

35 6.0 4.0

40 6.0 4.0

45 6.5 4.5

50 7.0 4.5

55 7.5 5.0

60 8.0 5.0

"Setting in Soil" depths apply where:

• Poles are set in soil;

• There is a layer of soil of more than two (2) feet in depth over solid rock; or

• The hole in solid rock is not substantially vertical or the diameter of the hole at the
surface of the rock exceeds approximately twice the diameter of the pole at the same
level.

"Setting in All Solid Rock" depths shall apply where poles are set in solid rock and where
the hole is substantially vertical, approximately uniform in diameter and large enough to
permit the use of tamping bars the full depth of the hole.

Where there is a layer of soil two (2) feet or less in depth over solid rock, the depth of the
hole shall be the depth of the soil in addition to the depth specified under "Setting in All
Solid Rock" provided. However, this depth shall not exceed the depth specified under
"Setting in Soil."

On sloping ground, the depth of the hole shall be measured from the low side of the hole.



Note 2

Through—bolt holes must be parallel
' and In the same plane

HOLES: Drill 11/16" diameter

GAINS: Gains are to be flat with' plane
at right angles to the bolt holes

CM

90

NOTES:

1. All poles shorter than 50 feet must be
bored, roofed and gained before treatment,
except that Class 7 and smaller poles need
not be gained unless requested by
purchaser. Roofs may be flat or at a 15*
angle at the producer's option.

2. Anti—split bolt hole is optional and is to
be drilled only when so specified by the
purchaser.

3. Bottom of brand or center of metal disk
shall be 10' ±2" from the pole butt for
poles less than 55' in length; ^4 ±2° for
poles 55' and longer.

Neutral bolt hole must be at 90* angle
with through—bolt holes

Suppliers code or Trademark

Insured warranty or Quality Assurance Mark

Plant location, month and year of treatment

Species, preservation code and retention

V. Size or designation

TOLERANCES

HOLES:
On the gain: ±1/8" from the centerline of
the holes.

On the side opposite the gain; ±1/4'from
the centerlines of the holes.

Location (measured from the roof):
Gain side ±1/4"
Opposite side ±1/2°

Diameter: ±1/16"

GAINS: out of parallel ±1/2"

Brand butt with proper
length and class

on

POLE FRAMING GUIDE

APRIL 2005

RUS

Note 2

W1.1G

(M20)



4'

4"

n
—

4- H 1
1 1— 4 ...

•

r-? 1/r r-? 1/

i'-r T-7"

2 1/2" r-2 1/2'r-3" r-3'' r-

8--0"

TOLERANCES AND
SIZES OF HOLES

NOMINAL GO NO GO

11/1 6' 5/8" 3/4"

7/16" 3/8" 1/2"

© 9/16" 1/2" 5/8"

TYPE 04

4"

1
— 4 -< K— +

3'-r

2'-6°

CO
1

<N

3'-r1'-7" r-r

10-0"

J!
4"

3/8'

4 5/8"

1

y

1
1
1
1
1
1
1
1

] V

1
1
1
1
1
1
1
1

3 5/8"

45^

NOTES:
1. Holes are to be located within ±1/8"

2. Length of the crossarm Is to be within ±1/4°

3. The tolerance of the cross section Is +1/8'
and —0" at time of manufacture.

4. All holes are to be drilled on centerllnes of
crossarm faces.

DISTRIBUTION CROSSARM DRILLING GUIDE

TYPICAL END

SECTION APRIL 2005

RUS

W2.1G

(M19)



W3.1

c-d-ek

c-d—ek

W3.2

W3.1 W3.2

ITEM MATERIAL QTY QTY
c Bolt, machine, 1/2'x req'd length 2

c Bolt, machine, 5/8" x req'd length 1

d Washer, round, 1 3/8' 2

d Washer, square, 2 1/4°
i Bolt, carriage, 3/8" x 4 1/2° 1

J Screw, lag, 1/2" x 4" 1

cu Brace, 28", wood (or fiberglass) 1

cu Brace, wood, 60" 1

ek Locknuts 1 3

CROSSARM BRACES

APRIL 2005 W3.1,W3.2

(M5-17).(M5-13)RUS



INDEX Y

VOLTAGE ALTERATION EQUIPMENT ASSEMBLY UNITS

DRAWING NUMBERS DRAWING TITLE (DESCRIPTION)

1728F-804 Bulletin 50-3

(New) (Old)

Yl.l (M7-11) VOLTAGE REGULATOR. POLE MOUNTED
(ONE SINGLE-PHASE)

YL3 (M7-I3) VOLTAGE REGULATOR, PLATFORM MOUNTED
(THREE SINGLE-PHASE)

Y2.1 AUTOTRANSFORMER, POLE MOUNTED
Y2.2 (ONE SINGLE-PHASE, STEP-DOWN)

Y3.1 (M9-11) SINGLE-PHASE CAPACITOR BANK

Y3.2 (M9-12) THREE-PHASE CAPACITOR BANK
Y3.3 (M9-13)

Y3.4 SWITCHED CAPACITOR BANK - THREE-PHASE



LOAD

c—d—ek
(3/4- )

NEUTRAL

[ (Switch-sk)

See Note

SOURCE

c—d—ek

mm.

Regulator by—pass
switch

NOTES: Install regulator controls approximately 5 feet
from ground on field side of pole.

.Control coble shall be properly shielded or
installed in suitable conduit.

SECTION X-X

ITEM QTY MATERIAL

c 2 Bolt, machine, 5/8' x req'd length
c 2 Bolt, mochlne, 3/4''x req'd length
d 2 Washer, square, 2 1/4'
d 2 Washer, square, 3," curved
k 2 Insulator, suspension, 4 1/4
1 2 Clamp, deadend
P Connectors, compression, as req'd

ae 1 Arrester, surqe (9 kV)

ITEM QTY MATERIAL
ov Jumpers, bare, stranded, as req'd
br 1 Chain link

by Connector, qroundinq

fj 2 Bracket, extension, 9"
so 1 Regulator, voltage, step—type

12.47/7.2 kV
sk 1 Switch, regulator by-pass
ek 4 Locknuts

VOLTAGE REGULATOR, POLE MOUNTED

(ONE SINGLE-PHASE)

APRIL 2005

RUS 12.47/7.2 kV
Y1.1

(M7-11)



Regulator

iMr

rresier

NOTES:
1. AH structural timbers and planks to be treated as per RUS specifications.
2. Each regulator must be bolted to platform or pole.
3. Control boxes may be installed on poles below regulators, (Specify additional control cable).
4. 4 X 6.25 /ft. channel steel or 6 x channel aluminum may be substituted for structural

timbers.

SOURCE

NEUTRAL
NG D AG

m

0>TL

15'—0° min?X^
jto ground

' O®;) Countersink
^g/all lag screws

SOURCE

o-d-ek

See Note 3

c—d—ek

(3/4-)

See Notes
1 and 4

!

5-6'

ITEM Q7Y MATERIAL ITEM OTY MATERIAL
c 12 Bolt, machine. 1 /2" x rea'd lenath ae 3 Arrester, by—pass (furnished
c 6 Bolt, machine. 5/8* x reo'd lenath bv manufacturer)
c 6 Bolt, machine. 3/4* x rea'd lenath av Jumpers, bare, stranded, as rea'd
d 12 Washer, round. 1 3/8" dlam. br 3 Chain link

d 24 Washer, sauare. 2 1/4' bu 3 Connector, aroundina

1 Screw, laa. 1/2" x 5", as req'd ek 26 Locknuts

1 8 Screw, laa. 5/8' x 6" so 3 Reaulator. voltaae. step—tvce
k 6 Insulator, suspension. 4 1/4° 12.47/7.2 kV
1 6 Clamo. deadend sk 3 Switch, reaulator bv—pass

o 2 Bolt. eve. 5/8" x rea'd lenath 2 Structural timber. 4'x 12'x 12'

D Connectors, compression, as rea'd Planks. 2' or 3' thick —
ae 3 Arrester, surqe (9 kV)

-
lenath and number as rea'd

VOLTAGE REGULATORS, PLATFORM MOUNTED

(THREE SINGLE-PHASE)

APRIL 2005

RUS
3 - PHASE PRIMARY

12.47/7.2 kV
Y1.3

(M7-13)



LOAD
7.2 kV

Surge
Arrester (9 kV)

SOURCE LOAD

aa—ek—ek—ds^ I—i ^n—d—ek—ek—aa

Cutout r

\-l SOURCE
14.4 kV

w WIRING DIAGRAM
14.4/7.2 Kv SOURCE

NOTE: For step—up operation, (7.2 kV source; 14.4 kV load), interchange
the surge arrester locations, make autotransformer connections as
required, and designate assembly as''Y2.2!'

Surge
Arrester (18 kV)

NEUTRAL

c—d—ek

ITEM QJY MATERIAL ITEM QTY MATERIAL

c 2 Bolt, machine, 3/4' x req'd length aa 4 Nut. eye, 5/8°
d 1 Washer, square, 2 1/4° ae 1 Arrester, surge (9 kV)
d 5 Washer, square, 3° curved oe 1 Arrester, surge (18 kV)
g 1 Crossarm, 3 5/8° x 4 5/8" x 8'—0° af 1 Cutout, dist. open (27 kV)
i 2 Bolt, carriage, 3/8" x 4 1/2° an 1 Transformer, auto, 14.4 kV 7.2 kV

J 1 Screw, log, 1/2" x 4' av Jumpers, bare, stranded, as req'd
k- 6 Insulator, suspension, 4 1/4" bu 2 Connector, grounding
n 2 Bolt, dbl arm, 5/8 "x req'd length cu 2 Brace, 28'

P Connectors, compression, as req'd ea 1 Insulator, post type, (25 kV)
ek 12 Locknuts

AUTOTRANSFORMER, POLE MOUNTED

(ONE SINGLE-PHASE, STEP-DOWN)

APRIL 2005

RUS

1 - PHASE PRIMARY

(14.4 kV to 7.2 kV) Y2.1,Y2.2



c—d—ek

NOTES:
1. Specify number and kVAr required.
2. Load break cutouts for installations. over 75 kVAr.
3. Specify insulating caps for primary terminal bushings.

ITEM QTY MATERIAL ITEM QTY

ae

af

av

av

Bolt, machine, 5/8' x req'd length
Washer, square. 2 1/4°
Connectors, as req'd
Arrester, surge (9 kV)
Cutout, dist., loadbreak, (15 kV)
Jumpers, bare, stranded, as req'd
Jumpers, insulated, os req'd

dp

ek
eq

fc

fd

NEUTRAL

I |\ * as req'd

oJ c—d—ek

MATERIAL

Clamp, ground wire
Locknuts

Bracket, insulator/equipment
Capacitor, shurit, 12.47/7.2 kV
(specify number and kVAR)
Hanger, capacitor

SINGLE PHASE CAPACITOR ASSEMBLY

APRIL 2005

RUS

1 - PHASE

12.47/7.2 kV
Y3.1 (M9-11)



r-icrt'S^

c—d—ek

Gv — insulated

NOTE:
1. Specify insulating caps for primary terminal
2. For two—phase assemblies, omit capacitors

center phase; designate assembly as'Y3.2.'

WIRING DIAGRAM

bushings.
and other material on

NEUTRAL

f I c—d—ek

* as req d

ITEM QTY MATERIAL ITEM QTY MATERIAL

c 3 Bolt, machine, 5/8' x req'd length av Jumpers, bare, stranded, as req'd
d 4 Washer, square, 2 1/4' av Jumpers, insulated, as req'd
g 1 Crossarm, 3 5/8" X 4 5/8" X 8-0" cu 2 Brace, 28°

i 2 Bolt, carriage, 3/8'x 4 1/2' dp 1 Clamp, ground wire

) 1 Screw, log, 1/2" x 4" ek 5 Locknuts

P Connectors, as req'd fc Capacitor, shunt, 12.47/7.2 kV
P Connectors, compression, as req'd (specify number and kVAR)

ae 3 Arrester, surge (9 kV) fd 1 Hanger, capacitor
af 3 Cutout, dist., loadbreak, (15 <v)

THREE PHASE CAPACITOR BANK

APRIL 2005
3 - PHASE PRIMARY

12.47/7.2 kV
Y3.2,Y3.3

(M9-12),(M9-13)RUS



NOTE:

^ 3-8"

! ^ c—d—ek

X

NEUTRAL I
1-®-

* as req'd

c—d—ek

Gv — insulated

» » •

SECTION X-X

1. Specify insulating cops for primary terminal bushings.

ea

(center phase)

ae

ITEM QTY MATERIAL ITEM QTY MATERIAL

c 3 Bolt, machine, 5/8" x req'd length av Jumpers, insulated, as req'd
d 3 Washer, square, 2 1/4" be 3 Switch, oil, with controls

g 1 Crossarm, 3 5/8" X 4 5/8' X 8—0° cu 2 Brace, 28

i 2 Bolt, carriage, 3/8'x 4 1/2' dp 1 Clamp, qrbund wire

J 1 Screw, lag, 1/2" x 4' ea 1 Insulator, post type (15kv)
P Connectors, as req'd ek 5 Locknuts

ae 3 Arrester, surge (9 kV) fc Capacitor, shunt, 12.47/7.2 kV
of 3 Cutout, dist., ioadbreok, (15 kV) (specify number and kVAR)
av Jumpers, bare, stranded, as req'd fd 1 Hanger, capacitor

THREE-PHASE SWITCHED CAPACITOR BANK

APRIL 2005

RUS

3 - PHASE PRIMARY

12.47/7.2 kV
Y3.4
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Calculation of Maximum Line Angles

The following formula and the data tabulated below were used to calculate the maximum
line angles on pin and spool insulator assemblies:

Sin(ei2) =
P - {FwX5"^XWw)

IxFtxT
0 = 2xArcsui

P - {Fwy.Sw'xWw)

2xFtxT

Where:

0 = Maximum Line Angle (calculated): [Degrees]
P = Designated Maximum Transverse Load (allowed on pin or insulator): [lbs]
Fw = Wind Overload Factor for Transverse Loads

Ft = Wire Tension Overload Factor for Transverse Loads

Sw = Wind Span (equals Vi sum of adjacent spans): [ft]
Ww = Wind Load on Conductor: [lbs/ft] (See Table Below)
T = Design Tension of Conductor: [lbs] (See Table Below)

FromNESC Table 253-1 for Grade C Construction:

Fw = 1.75 for non-crossing spans (Footnote 4 to Table 253-1)
= 2.20 for crossing spans

Ft = 1.30

CONDUCTOR Maximum Design
SIZE & TYPE Strenath Tension Tension (

4 ACSR (7/1) 2360 60% 1416

2 ACSR (6/1) 2850 60% 1710

2 ACSR (7/1) 3640 60% 2184

1/0 ACSR (6/1) 4380 60% 2628

123.3 AAC (7) 4460 60% 2676

2/0 ACSR (6/1) 5310 50% 2655

3/0 ACSR (6/1) 6620 50% 3310

4/0 ACSR (6/1) 8350 40% 3340

246.9 AAC (7) 8560 40% 3424

336.4 ACSR (18/1) 8680 40% 3472

336.4 ACSR (26/7) 14100 35% 4935

4ACSR

2ACSR

2ACSR

1/0 ACSR

123.3 AAC

2/0 ACSR

3/0 ACSR

4/0 ACSR

• 246.9 AAC

336.4 ACSR

336.4 ACSR

(7/1)
(6/1)
(7/1)
(6/1)

(7)
(6/1)
(6/1)
(6/1)

(7)
(18/1)
(26/7)

WIND LOAD (Ww) dbs/ft) bv NESC Loading District

LIGHT MEDIUM HEAVY

0.1928 0.2523 0.4190

0.2370 0.2720 0.4387

0.2438 0.2750 0.4417

0.2985 0.2993 0.4660

0.2985 0.2993 0.4660

0.3353 0.3157 0.4823

0.3765 0.3340 0.5007

0.4223 0.3543 0.5210

0.4223 0.3543 0.5210

0.5130 0.3947 0.5613

0.5408 0.4070 0.5737
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TABLE I

MAXIMUM LINE ANGLES (Degrees)
PIN and POST TYPE INSULATOR ASSEMBLIES
NESC Grade C Construction (Re-calculate for NESC Grade B)

Designated Maximum Transverse Load = 500 Lbs./Conductor
Note: Decrease line angle by 1 degree for poles adjacent to a crossing span.

WIND SPAN ffeeti 150 200 250 300 350 400

CONDUCTOR SIZE LIGHT LOADING DISTRICT

4ACSR (7/1) 14 13 13 12 12 11

2ACSR (6/1) 11 11 10 10 9 9

2ACSR (7/1) 9 8 8 8 7 7

1/OACSR (6/1) 7 7 6 6 5 5

123.3 AAAC (7) 7 7 6 6 5 5

2/OACSR (6/1) 7 6 6 5 5 4

3/OACSR (6/1) 5 5 4 4 4 3

4/OACSR (6/1) 5 5 4 4 3 3

246.9 AAAC (7) 5 5 4 4 3 3

336.4 ACSR (18/1) 5 4 3 3 2 2

336.4 ACSR (26/7) 3 3 2 2 2 1

MEDIUM LOADING DISTRICT

4 ACSR (7/1) 14 13 12 11 11 10

2 ACSR (6/1) 11 10 10 9 9 8

2 ACSR (7/1) 9 8 8 7 7 6

1/OACSR (6/1) 7 7 6 6 5 5

123.3 AAAC (7) 7 7 6 6 5 5

2/OACSR (6/1) 7 6 6 6 5 5

3/OACSR (6/1) 5 5 5 4 4 4

4/OACSR (6/1) 5 5 5 4 4 3

246.9 AAAC (7) 5 5 4 4 4 3

336.4 ACSR (18/1) 5 5 4 4 3 3

336.4 ACSR (26/7) 4 3 3 3 2 2

HEAVY LOADING DISTRICT

4 ACSR (7/1) 12 11 10 9 8 6

2 ACSR (6/1) 10 9 8 7 6 5

2 ACSR (7/1) 8 7 6 5 5 4

1/OACSR (6/1) 6 6 5 4 4 3

123.3 AAAC (7) 6 6 5 4 4 3

2/OACSR (6/1) 6 6 5 4 3 3

3/OACSR (6/1) 5 4 4 3 3 2

4/OACSR (6/1) 5 4 4 3 2 2

246.9 AAAC (7) 5 4 4 3 2 2

336.4 ACSR (18/1) 4 4 3 3 2 1

336.4 ACSR (26/7) 3 3 2 2 1 1
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TABLE II

MAXIMUM LINE ANGLES (Degrees)
PIN and POST TYPE INSULATOR ASSEMBLIES

NESC Grade C Construction (Re-calculate for NESC Grade B)

Designated Maximum Transverse Load = 750 Lbs./Conductor
Note: Decrease line angle by 1 degree for poles adjacent to a crossing span.

150 200 250 300 350 400WIND SPAN (feet)

CONDUCTOR SIZE LIGHT LOADING DISTRICT

4ACSR (7/1) 22 21 21 20 20 19

2ACSR (6/1) 18 17 17 16 16 15

2ACSR (7/1) 14 13 13 13 12 12

1/OACSR (6/1) 11 11 10 10 10 9

123.3 AAAC (7) 11 11 10 10 9 9

2/OACSR (6/1) 11 11 10 10 9 9

3/OACSR (6/1) 9 8 8 7 7 6

4/OACSR (6/1) 8 8 7 7 6 6

246.9 AAAC (7) 8 8 7 7 6 6

336.4 ACSR(18/1) 8 7 7 6 6 5

336.4 ACSR(26/7) 5 5 5 4 4 3

MEDIUM LOADING DISTRICT

4ACSR (7/1) 21 21 20 19 19 18

2ACSR (6/1) 18 17 16 16 15 14

2ACSR (7/1) 14 13 13 12 12 11

1/OACSR (6/1) 11 11 10 10 10 9

123.3 AAAC (7) 11 11 10 10 9 9

2/OACSR (6/1) 11 11 10 10 9 9

3/OACSR (6/1) 9 8 8 8 7 7

4/OACSR (6/1) 9 8 8 7 7 7

246.9 AAAC (7) 8 8 8 7 7 6

336.4 ACSR (18/1) 8 8 7 7 6 6

336.4 ACSR (26/7) 6 5 5 5 4 4

HEAVY LOADING DISTRICT

4 ACSR (7/1) 20 19 18 17 15 14

2 ACSR (6/1) 16 15 14 13 12 11

2 ACSR (7/1) 13 12 11 10 10 9

1/OACSR (6/1) 11 10 9 8 8 7

123.3 AAAC (7) 10 10 9 8 8 7

2/OACSR (6/1) 10 10 9 8 8 7

3/OACSR (6/1) 8 8 7 6 6 5

4/OACSR (6/1) 8 7 7 6 6 5

246.9 AAAC (7) 8 7 7 6 6 5

336.4 ACSR (18/1) 8 7 6 6 5 5

336.4 ACSR (26/7) 5 5 4 4 4 3
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TABLE III

MAXIMUM LINE ANGLES (Degrees]
PIN and POST TYPE INSULATOR ASSEMBLIES

NESC Grade C Construction (Re-calculate forNESC Grade B)

Designated Maximum Transverse Load = 1,000 Lbs./Conductor
Note: Decrease line angle by 1 degree for poles adjacent to a crossing span.

WIND SPAN (feeti 2^ 250 300 350 400

CONDUCTOR SIZE LIGHT LOADING DISTRICT

4ACSR (7/1) 30 29 29 28 28 27

2ACSR (6/1) 24 24 23 23 22 22

2ACSR (7/1) 19 19 18 18 17 17

1/OACSR (6/1) 16 15 15 14 14 13

123.3 AAAC (7) 15 15 14 14 13 13

2/OACSR (6/1) 15 15 14 14 13 13

3/OACSR (6/1) 12 12 11 11 10 10

4/OACSR (6/1) 12 11 11 10 10 9

246.9 AAAC (7) 11 11 11 10 10 9

336.4 ACSR (18/1) 11 10 10 9 9 8

336.4 ACSR (26/7) 8 7 7 6 6 6

MEDIUM LOADING DISTRICT

4 ACSR (7/1) 29 29 28 27 27 26

2 ACSR (6/1) 24 23 23 22 22 21

2 ACSR (7/1) 19 18 18 17 17 16

1/OACSR (6/1) 16 15 15 14 14 13

123.3 AAAC (7) 15 15 14 14 13 13

2/OACSR (6/1) 15 15 14 14 13 13

3/OACSR (6/1) 12 12 11 11 11 10

4/OACSR (6/1) 12 12 11 11 10 10

246.9 AAAC (7) 12 11 11 10 Id 10

336.4 ACSR (18/1) 11 11 11 10 10 9

336.4 ACSR (26/7) 8 a 7 7 7 6

HEAVY LOADING DISTRICT

4 ACSR (7/1) 28 27 26 24 23 22

2 ACSR (6/1) 23 22 21 20 19 18

2 ACSR (7/1) 18 17 16 16 15 14

1/OACSR (6/1) 15 14 13 13 12 11

123.3 AAAC (7) 14 14 13 12 12 11

2/OACSR (6/1) 15 14 13 12 12 11

3/OACSR (6/1) 12 11 10 10 9 9

4/OACSR (6/1) 11 11 10 10 9 8

246.9 AAAC (7) 11 11 10 9 9 8

336.4 ACSR (18/1) 11 10 10 9 8 8

336.4 ACSR (26/7) 8 7 7 6 6 5
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TABLE IV

MAXIMUM LINE ANGLES (Degrees)
PIN and POST TYPE INSULATOR ASSEMBLIES

NESC Grade C Construction (Re-calculate for NESC Grade B)

Designated Maximum Transverse Load = 1,500 Lbs./Conductor
Note: Decrease line angle by 1 degree for poles adjacent to a crossing span.

WIND SPAN ffeet^ 1^ ^ 2^ 300 350 400

CONDUCTOR SIZE LIGHT LOADING DISTRICT

4ACSR (7/1) 46 46 45 45 44 44

2ACSR (6/1) 38 37 37 36 35 35

2ACSR (7/1) 29 29 28 28 28 27

1/OACSR (6/1) 24 24 23 23 22 22

123.3 AAAC (7) 24 23 23 22 22 21

2/OACSR (6/1) 24 23 23 22 22 21

3/OACSR (6/1) 19 18 18 17 17 17

4/OACSR (6/1) 18 18 17 17 16 16

246.9 AAAC (7) 18 17 17 17 16 16

336.4 ACSR(18/1) 17 17 16 16 15 15

336.4 ACSR(26/7) 12 12 11 11 10 10

MEDIUM LOADING DISTRICT

4ACSR (7/1) 46 45 44 44 43 42

2ACSR (6/1) 37 37 36 36 35 34

2ACSR (7/1) 29 29 28 28 27 27

1/OACSR (6/1) 24 24 23 23 22 22

123.3 AAAC (7) 24 23 23 22 22 21

2/OACSR (6/1) 24 23 23 22 22 21

3/OACSR (6/1) 19 18 18 18 17 17

4/OACSR (6/1) 19 18 18 17 17 17

246.9 AAAC (7) 18 18 17 17 17 16

336.4 ACSR(18/1) 18 17 17 16 16 16

336.4 ACSR (26/7) 12 12 12 12 11 11

HEAVY LOADING DISTRICT

4ACSR (7/1) 44 43 42 41 39 38

2 ACSR (6/1) 36 35 34 33 32 31

2 ACSR (7/1) 28 27 27 26 25 24

1/OACSR (6/1) 23 23 22 21 20 20

123.3 AAAC (7) - 23 22 21 21 20 19

2/OACSR (6/1) 23 22 22 21 20 19

3/OACSR (6/1) 18 18 17 17 16 15

4/OACSR (6/1) 18 17 17 16 16 15

246.9 AAAC (7) 18 17 16 16 15 15

336.4 ACSR (18/1) 17 17 16 15 15 14

336.4 ACSR (26/7) 12 12 11 11 10 10
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TABLE V

MAXIMUM LINE ANGLES (Degrees)
PIN and POST TYPE INSULATOR ASSEMBLIES

NESC Grade C Construction (Re'Calculate forNESC Grade B)

Designated Maximum Transverse Load ~ 2,000 Lbs./Conductor
Note: Decrease line angle by 1 degree for poles adjacent to a crossing span.

WIND SPAN ffeet^ ^ 2M 300 350 400

CONDUCTOR SIZE LIGHT LOADING DISTRICT

4ACSR (7/1) 60 60 60 60 60 60

2ACSR (6/1) 52 51 50 50 49 49

2ACSR (7/1) 40 39 39 38 38 38

1/OACSR (6/1) 33 32 32 31 31 30

123.3 AAAC (7) 32 32 31 31 30 30

2/OACSR (6/1) 32 32 31 31 30 30

3/OACSR (6/1) 26 25 25 24 24 23

4/OACSR (6/1) 25 25 24 24 23 23

246.9 AAAC (7) 25 24 24 23 23 22

336.4 ACSR(18/1) 24 23 23 22 22 21

336.4 ACSR(26/7) 17 16 16 15 15 15

MEDIUM LOADING DISTRICT

4ACSR (7/1) 60 60 60 60 60 59

2ACSR (6/1) 51 51 50 49 49 48

2ACSR (7/1) 40 39 39 38 38 37

1/OACSR (6/1) 33 32 32 31 31 30

123.3 AAAC (7) 32 32 31 31 30 30

2/OACSR (6/1) 32 32 31 31 30 30

3/OACSR (6/1) 26 25 25 24 24 24

4/OACSR (6/1) 25 25 25 24 24 23

246.9 AAAC (7) 25 24 24 24 23 23

336.4 ACSR(18/1) 24 24 23 23 22 22

336.4 ACSR (26/7) 17 17 16 16 16 15

HEAVY LOADING DISTRICT

4ACSR (7/1) 60 60 59 58 57 55

2 ACSR (6/1) 50 49 48 47 46 45

2 ACSR (7/1) 39 38 37 36 35 35

1/OACSR (6/1) 32 31 30 30 29 28

123.3 AAAC (7) 31 31 30 29 29 28

2/OACSR (6/1) 31 31 30 29 29 28

3/OACSR (6/1) 25 24 24 23 23 22

4/OACSR (6/1) 25 24 24 23 22 22

246.9 AAAC (7) 24 24 23 22 22 21

336.4 ACSR (18/1) 24 23 22 22 21 21

336.4 ACSR (26/7) 17 16 16 15 15 14
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TABLE VI
MAXIMUM LINE ANGLES (Degrees) ON SPOOL INSULATOR ASSEMBLIES

NESC Grade C Construction (Re-calculate forNESC Grade B)
(ANSI CIss 53-2 Spool Insulator)

Designated Maximum Transverse Load = 1,500 Lbs./Conductor
Note: Decrease line angle by 1 degree for poles adjacent to a crossing span.

WIND SPAN ffeet) ^ 2^ 300 350 400

CONDUCTOR SIZE LIGHT LOADING DISTRICT

4ACSR (7/1) 46 46 45 45 44 44

2ACSR (6/1) 38 37 37 36 35 35

2ACSR (7/1) 29 29 28 28 28 27

1/OACSR (6/1) 24 24 23 23 22 22

123.3 AAAC (7) 24 23 23 22 22 21

2/OACSR (6/1) 24 23 23 22 22 21

3/OACSR (6/1) 19 18 18 17 17 17

4/OACSR (6/1) 18 18 17 17 16 16

246.9 AAAC (7) 18 17 17 17 16 16

336.4 ACSR (18/1) 17 17 16 16 15 15

336.4 ACSR (26/7) 12 12 11 11 10 10

MEDIUM LOADING DISTRICT

4 ACSR (7/1) 46 45 44 44 43 42

2 ACSR (6/1) 37 37 36 36 35 34

2 ACSR (7/1) 29 29 28 28 27 27

1/OACSR (6/1) 24 24 23 23 22 22

123.3 AAAC (7) 24 23 23 22 22 21

2/0 ACSR (6/1) 24 23 23 22 22 21

3/OACSR (6/1) 19 18 18 18 17 17

4/OACSR (6/1) 19 18 18 17 17 17

246.9 AAAC (7) 18 18 17 17 17 16

336.4 ACSR (18/1) 18 17 17 16 16 16

336.4 ACSR (26/7) 12 12 12 12 11 11

HEAVY LOADING DISTRICT

4 ACSR (7/1) 44 43 42 41 39 38

2 ACSR (6/1) 36 35 34 33 32 31

2 ACSR (7/1) 28 27 27 26 25 24

1/OACSR (6/1) 23 23 22 21 20 20

123.3 AAAC (7) 23 22 21 21 20 19

2/OACSR (6/1) 23 22 22 21 20 19

3/OACSR (6/1) 18 18 17 17 16 15

4/OACSR (6/1) 18 17 17 16 16 15

246.9 AAAC (7) 18 17 16 16 15 15

336.4 ACSR (18/1) 17 17 16 15 15 14

336.4 ACSR (26/7) 12 12 11 11 10 10
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TABLE VII

MAXIMUM LINE ANGLES (Degrees) ON SPOOL INSULATOR ASSEMBLIES
NESC Grade C Construction (Re-calculate forNESC Grade B)

(ANSI CIss 53-4 Spool Insulator)

Designated Maximum Transverse Load = 2,250 Lbs./Conductor
Note: Decrease line angle by 1 degree for poles adjacent to a crossing span.

WIND SPAN (ieet\

CONDUCTOR SIZE

150 200 250 300 350

LIGHT LOADING DISTRICT

400

4ACSR (7/1) 60 60 60 60 60 60

2ACSR (6/1) 59 58 58 57 57 56

2ACSR (7/1) 45 45 44 44 43 43

1/OACSR (6/1) 37 37 36 36 35 35

123.3 AAAC (7) 36 36 35 35 35 34

2/OACSR (6/1) 37 36 35 35 34 34

3/OACSR (6/1) 29 28 28 28 27 27

4/OACSR (6/1) 29 28 28 27 27 26

246.9 AAAC (7) 28 27 27 26 26 25

336.4 ACSR(18/1) 27 27 26 25 25 24

336.4 ACSR (26/7) 19 18 18 18 17 17

MEDIUM LOADING DISTRICT

4ACSR (7/1) 60 60 60 60 60 60

2 ACSR (6/1) 59 58 57 57 56 55

2 ACSR (7/1) 45 45 44 44 43 42

1/OACSR (6/1) 37 37 36 36 35 35

123.3 AAAC (7) 36 36 35 35 35 34

2/OACSR (6/1) 37 36 36 35 35 34

3/OACSR (6/1) 29 29 28 28 27 27

4/OACSR (6/1) 29 28 28 27 27 27

246.9 AAAC (7) 28 28 27 27 26 26

336.4 ACSR (18/1) 28 27 27 26 26 25

336.4 ACSR (26/7) 19 19 19 18 18 18

HEAVY LOADING DISTRICT

4 ACSR (7/1) 60 60 60 60 60 60

2 ACSR (6/1) 57 56 55 54 53 52

2 ACSR (7/1) 44 43 42 42 41 40

1/OACSR (6/1) 36 36 35 34 33 33

123.3 AAAC (7) 36 35 34 34 33 32

2/OACSR (6/1) 36 35 34 34 33 32

3/OACSR (6/1) 29 28 27 27 26 26

4/OACSR (6/1) 28 28 27 26 26 25

246.9 AAAC (7) 27 27 26 26 25 24

336.4 ACSR (18/1) 27 26 26 25 24 24

336.4 ACSR (26/7) 19 18 18 17 17 17
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LONGITUDINAL LOADING ON CROSSARM ASSEMBLIES

Applied vertical loads need to be considered when determining the permitted longitudinal
loading of crossarm deadend assemblies. The following mathematical relationship, which relate
vertical and longitudinal loading, has to be satisfied to avoid overstressing the wood fibers of
crossarms:

Applied Vertical Moments Applied Longitudinal Moments ^
Permitted Vertical Moment {Capacity) Permitted Longitudinal Moment {Capacity)

The following applies to RUS standard distribution, deadend, crossarm assemblies:

• Permitted Vertical Moment (Capacity) ofAssembly =NxMvxFs

• Permitted Longitudinal Moment (Capacity) ofAssembly =NxMi,xFs

• S Applied Vertical Moments =

DA{S,„^wMs..xW,)]xF^,y +DA{S,.-xW,)+iS..,xWjxF^,y +M„

• S Applied Longitudinal Moments =

[Dj X(L^_;^^ — )+£*2 X(ifj-i,, ~^2-out )] ^^OLL

The units ofmeasure of the above four groups of terms are "ft-lbs." Note that all of the
calculations apply to one-half of the crossarm assembly (on either the right or left side of the
pole looking parallel to the line). Each conductor attachment location, at a distance Dj or D2
from the center of the assembly, has either one conductor attached ("into" the assembly) or has
two back-to-back conductors attached (one "into" and one "out fi-om" the assembly).

Following are the definitions and values of the variables in the above equations:

Vertical crossarm moment (capacity) (ft-lbs)
Longitudinal crossarm moment (capacity) (ft-lbs)
Load moment attributed to weight of lineworker (ft-lbs)
Strength Factor (2002 NESC Table 261-IA) - Grade C

• - Grade B

Overload factor - Vertical (2002 NESC Table 253-1) - Grade C
- Grade B

Overload factor - Longitudinal (2002 NESC Table 253-1) - Grade C
- Grade B

Distance to nearest conductors on 10-foot crossarm assemblies (ft)
Distance to farthest conductors on 10-foot crossarm assemblies (ft)
Distance to conductor(s) on 8-foot crossarm assemblies (ft)
Vertical unit weight of conductor plus NESC ice and wind loads (lbs/ft)
One-half of the total span length "into" the assembly (ft)

Mv = 7,650
Ml, = 5,060

Miw = 1,000

Fs = 0.85

= 0.65

Folv = 1.90

= 1.50

Fqll = 1.30

= 1.65

Di = 1.75

D2 = 4.50

Dj = 3.50

Wi =

Sin =
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Sout ~ One-half of the total span length "out from" the assembly (ft)
N = Number of crossarms

Lin - Tension of each conductor "into" the assembly (lbs)
Lout = Tension of each conductor "out from" the assembly (lbs)

For purposes of simplifying mechanical loading calculations, the following assumptions and
approximations are made:

• All of the conductor spans "into" a crossarm assembly have the same length; all of the
conductor spans "out from" a crossarm assembly have the same length. The length "5,"
where S= Sm + Sout, is called a '^weight span.'"

• The tensions of all of the conductors into the crossarm assembly (Z,-,,) are the same; the
tensions of all of the conductors out from the crossarm assembly (Lout) are the same. "X" is
the difference of the conductor tensions (X = X/„ -Lom) at each (phase) conductor attachment
location on the assembly.

• All of the conductors attached to the crossarm assembly are the s^e type and size as the
largest conductor. Thus in the above equation: Wj = W2 = W3 = W4 = W.

• A load moment (Mirv) of 250 pounds (which might be attributed to a lineworker, materials
or equipment) times 2 feet and times a constant overload factor of 2.0 (the product equals
1,000 ft-lbs) is added to the applied vertical load moments to satisfy NESC Rule 261D4b
requirements. (Note: Standard construction practices and RUS discourage lineworkers
from standing on crossarms^

After applying the above assumptions and substitutions, the equation can be simplified and re
written as:

(X), +X)2)x(ifX^)x+1,000 ^(X)j +X)2)xXxFq^^ ^ (ft-Ibs)
NyM^yf^

This equation can be solved for "X" as a function of all of the other variables in the equation.
Tables A and B show the calculatedpermitted unbalanced conductor tensions ("X") for several
commonly used distribution conductors versus three different weight spans ("S"), for standard
RUS crossarm deadend assemblies and NESC Grade C construction.
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TABLE A

PERMITTED UNBALANCED CONDUCTOR TENSION {Lbs I Phase )*
SINGLE and DOUBLE DEADEND ASSEMBLIES; 1 PHASE EACH SIDE OF POLE- NESC Grade C

Vertical 2 CROSSARMS 3 CROSSARMS

Loading WEIGHT SPANS** (feet) WEIGHT SPANS** (feet)
CONDUCTOR SIZE (lbs/ft) 200 300 400 200 300 400

NESC LIGHT LOADING DISTRICT (0.00" Ice; 9 lb Wind)
4ACSR (7/1) 0.0670 1,730 1,720 1,710 2,670 2,670 2,660
2ACSR (6/1) 0.0913 1,720 1,710 1,700 2,670 2,660 2,650

123.3 AAAC (7) 0.1157 1,720 1,710 1,700 2,660 2,650 2,640
1/OACSR (6/1) 0.1452 1,710 1,700 1,680 2,660 2,640 2,630
2/OACSR (6/1) 0.1831 1,700 1,690 1,670 2,650 2,630 2,610
3/OACSR (6/1) 0.2309 1,700 1,670 1,650 2,640 2,620 2,600

246.9 AAAC (7) 0.2318 1,700 1,670 1,650 2,640 2,620 2,600
4/OACSR (6/1) 0.2911 1,680 1,660 1,630 2,630 2,600 2,570

312.8 AAAC (19) 0.2936 1,680 1,650 1,630 2,630 2,600 2,570
336.4 ACSR(18/1) 0.3653 1,670 1,630 1,600 2,610 2,580 2,540

NESC MEDIUM LOADING DISTRICT (0.25" Ice; 4 lb Wind)
4ACSR (7/1) 0.2247 1,700 1,670 1,650 2,640 2,620 2,600
2ACSR (6/1) 0.2673 1,690 1,660 1,640 2,630 2,610 2,580

123.3 AAAC (7) 0.3172 1,680 1,650 1,620 2,620 2,590 2,560
1/OACSR (6/1) 0.3467 1,670 1,640 1,610 2,620 2,580 2,550
2/OACSR (6/1) 0.3998 1,660 1,620 1,590 2,610 2,570 2,530

3/OACSR (6/1) 0.4647 1,650 1,610 1,560 2,600 2,550 2,510

246.9 AAAC (7) 0.4846 1,650 1,600 1,550 2,590 2,540 2,500

4/OACSR (6/1) 0.5439 1,630 1,580 1,530 2,580 2,530 2,470
312.8 AAAC (19) 0.5709 1,630 1,570 1,520 2,570 2,520 2,460

336.4 ACSR (18/1) 0.6557 1,610 1,550 1,490 2,560 2,490 2,430

NESC HEAVY LOADING D STRICT (0.50" Ice; 4 lb Wind)
4ACSR (7/1) 0.5379 1,640 1,580 1,530 2,580 2,530 2,480

2 ACSR (6/1) 0.5989 1,620 1,570 1,510 • 2,570 2,510 2,450

123.3 AAAC (7) 0.6741 1,610 1,540 1,480 2,550 2,490 2,420

1/OACSR (6/1) 0.7036 ' 1,600 1,540 1,470 2,550 2,480 2,410
2/OACSR (6/1) 0.7719 1,590 1,520 1,440 2,540 2,460 2,390

3/OACSR (6/1) 0.8539 1,570 1,490 1,410 2,520 2,440 2,350

246.9 AAAC (7) 0.8927 1,570 1,480 1,390 2,510 2,430 2,340
4/OACSR (6/1) 0.9520 1,560 1,460 1,370 2,500 2,410 2,320

"312.8 AAAC (19) 1.0037 1,550 1,450 1,350 2,490 2,390 2,300

336.4 ACSR (18/1) 1.1015 1,530 1,420 1,310 2,470 2,370 2,260

NOTES: Reduce tabulated tensions by 40%for NESC Grade B construction,
*(Lbs/Pbase)means tension difference at each point on crossarms where conductors are attached.
** Weight span equals 1/2 span length into assembly plus 1/2 span length outfrom assembly.
Weight Spanfor single deadend assembies only equals 1/2 span length into assembly.
Last 3 notes at end ofTABLE B also apply to TABLEA.
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TABLE B

PERMITTED UNBALANCED CONDUCTOR TENSION ( Lbs I Phase )*
DOUBLE DEADEND ASSEMBLIES - 2 PHASES EACH SIDE OF POLE - NESC Grade C

Vertical 2 CROSSARMS 3 CROSSARMS

Loading WEIGHT SPANS** (feet) WEIGHT SPANS** (feet)
CONDUCTOR SIZE (lbs/ft) 200 300 400 200 300 400

NESC LIGHT LOADING DISTRICT (0.00" Ice: 9 lb Wind)

4ACSR (7/1) 0,0670 960 950 950 1,490 1,480 1,480

2ACSR (6/1) 0.0913 950 950 940 1,480 1,480 1,470

123.3 AAAC (7) 0.1157 950 940 930 1,480 1,470 1,460

1/OACSR (6/1) 0.1452 940 930 920 1,470 1,460 1,450

2/0 ACSR (6/1) 0.1831 940 920 900 1,470 1,450 1,430

3/0 ACSR (6/1) 0.2309 930 910 880 1,460 1,440 1,410

246.9 AAAC (7) 0.2318 930 900 880 1,460 1,430 1,410

4/0 ACSR (6/1) 0.2911 920 890 860 1,450 1,420 1,390

312.8 AAAC (19) 0.2936 920 890 860 1,450 1,420 1,390

336.4 ACSR (18/1) 0.3653 900 870 830 1.430 1.400 1.360

NESC MEDIUM LOADING DISTRICT fO.25" Ice; 4 lb Wind)

4 ACSR (7/1) 0.2247 930 910 890 1,460 1,440 1,420

2 ACSR (6/1) 0.2673 920 890 870 1,450 1,420 1,400

123.3 AAAC (7) 0.3172 910 880 850 1,440 1,410 1,380

1/OACSR (6/1) 0.3467 900 870 840 1,430 1,400 1,370

2/0 ACSR (6/1) 0.3998 • 890 860 820 1,420 1,390 1,350

3/0 ACSR (6/1) 0.4647 880 840 790 ' 1,410 1,370 1,320

246.9 AAAC (7) 0.4846 880 830 780 1,410 1,360 1,310

4/0 ACSR (6/1) 0.5439 870 810 760 1,400 1,340 1,290

312.8 AAAC (19) 0.5709 860 810 750 1,390 1,340 1,280

336.4 ACSR (18/1) 0.6557 850 780 720 1.380 1.310 1.250

NESC HEAVY LOADING D STRICT f0.50 ' Ice; 4 lb Wind)

4 ACSR (7/1) 0.5379 870 820 760 1,400 1,350 1,290

2 ACSR (6/1) 0.5989 860 800 740 1,390 1,330 1,270

123.3 AAAC (7) 0.6741 840 780 710 1,370 1,310 1,240

1/0 ACSR (6/1) 0.7036 840 770 700 1,370 1,300 1,230

2/0 ACSR (6/1) 0.7719 820 750 670 1,350 1,280 1,200

3/0 ACSR (6/1) 0.8539 810 720 640 1,340 1,250 1,170

246.9 AAAC (7) 0.8927 800 710 630 1,330 1,240 1,160

4/0 ACSR (6/1) 0.9520 790 700 600 1,320 1,230 1,130

312.8 AAAC (19) 1.0037- 780 680 580 1,310 1,210 1,110

336.4 ACSR (18/1) 1.1015 760 650 550 1.290 1.180 1.080

NOTES: Reduce tabulated tensions by 40% for NESC Grade B construction.

*(Lbs/Phase) means tension difference at each point on crossarms where conductors are attached.
** Weight span equals 1/2 span length into assembly plus 1/2 span length outfrom assembly.

Calculations assume all conductors same size and type as largest conductor and level spans.
Assemblies have been multiplied by strengthfactor of0.85 (2002 NESC Table 261-1A).
Applied loads have been multiplied by overloadfactors (2002 NESC Table 253-1).
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Disposition of Assemblies in Bulletin 50-3 (D 804)

Old New Material Changes
Assembly Assembly and

Number Number Comments
(Bulletin 50-3) (1728F.804)

A1 A1.1 No material changes
A1A A1.2 No material changes
A1-1 A2.1 No material changes
A1-1A A2.2 No material changes
A1P A1.1P No material changes
A1AP A1.2P No material changes
A1-1AP A2.2P No material changes
A1-1P A2.1P No material changes
A2 A2.3 No material changes
A2P A2.3P No material changes
A3 A3.1 Replace 2 washers abutting pole
A4 A4.1 Replace 4 washers abutting pole
A5 A5.1 . Replace 2 washers abutting pole

A5-1 Discontinued (Material same as A5.1; Replaced with A5.2G)
A5-2 A5.2 Replace 2 washers abutting pole
A5-2A Discontinued (Same as A5.2 and note)
A5-3 Discontinued (Same as A5.1 and note)
A5-4 Discontinued (Combination ofA5.1, Al.l andA5.2G)
A6 A6.1 Replace 4 washers abutting pole
A7 A5.21 No material changes
A7-1 A5.31 No material changes
A8 A6.21 No material changes

A9 A2.21 Add 4 washers under crossarm pins
A9P A2.21P Add 2 washers under crossarm pins
A9-1 A1.11 Add 2 washers under crossarm pins
A9-1P A1.11P Add 1 washer under crossarm pin
A22 Discontinued (Combination ofALII, ALU andAL12G)
A22P Discontinued (Combination ofALllP, Al.l andAL12G)
B1 B1.11 Add 2 washers under crossarm pins
B1A B1.12 Add 2 washers under crossarm pins

B1P B1.11P No material changes
B1AP B1.12P No material changes
B1-1 B2.24 Add 4 washers under crossarm pins

B1-1A B2.25 Add 4 washers under crossarm pins
B1-1P B2.24P No material changes
B1-1AP B2.25P No material changes
B2 82.21 Add 4 washers under crossarm pins

B2P B2.21P No material changes

B3 B3.1 Replace 2 washers abutting pole and slight material changes
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Disposition of Assemblies in Bulletin 50-3 (D 804)

Old New Material Changes
Assembly Assembly and

Number Number Comments
(Bulletin 50-3) (1728F.804)

B3A Discontinued (Similar to B3J)
B4-1 Discontinued (Replaced with guide B4.1G)
B4-1A Discontinued (Replaced with guide B4.1G)
B5-1 B5.1 Replace 3 washers abutting pole and slight material changes
B5-1A Discontinued (Similar to B5.1)
B7 B5.21 Neutral position and material slightly different
B7-1 B5.31 Neutral position and material slightly different
B8 B6.21 Neutral and material slightly different
B9 B2.22 Add 6 washers under crossarm pins
B9-1 B1.14 Add 3 washers imder crossarm pins
B9-2 Discontinued (Same as B2.22 except for J0-foot crossarms)
B9-3 Discontinued (Same as B1.14 except for 10-foot crossarms)
B9P B2.22P Add 2 washers under crossarm pins
B9-1P B1.14P Add 1 washer under crossarm pin
B9-2P Discontinued (Same as B2.22P except for 10-foot crossarms)
B9-3P Discontinued (Same asBL14P except for 10 foot crossarms)
B22 Discontinued (Same as two B1.1Is)
B22P Discontinued (Same as two Bl.llPs)
C1 C1.11 Add 2 washers under crossarm pins
C1A 01.12 Add 2 washers under crossarm pins
C1P 01.IIP No material changes
C1AP 01.12P No material changes
C1PL Discontinued (Same as Cl.llP except crossarm braces)
C1-1 02.24 Add 4 washers under crossarm pins

C1-1A 02.25 Add 4 washers under crossarm pins
C1-1AP 02.24P No material changes
C1-1P 02.25P No material changes
C1-3P 02.21 P No material changes

C1-4PL Discontinued (Second center insulator not needed)
C1-2 01.11L No material changes

C1-3 02.21 L No material changes
C1-4 01.13L No material changes
C2 . 02.21 Add 4 washers under crossarm pins

C2-1 02.52 Add 6 washers under crossarm pins
C2-2 02.52L No material changes
C2-2PL 02.52P 2 fewer double arming bolts - optional
C3 03.1 Replace 4 washers abutting pole; add neutral eyebolt
C3-1 03.1L Replace 8 washers abutting pole
C4-1 Discontinued (Replaced with guide C4.1G)
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Disposition of Assemblies in Bulletin 50-3 (D 804)

Old New Material Changes
Assembly Assembly and

Number Number Comments
fBulletin 50-3) (1728F-804) '

C5-1 C5.2 Replace 4 washers abutting pole
C7 C5.21 Replace 1 washer abutting pole

C7-1 C5.31 Replace 1 washer abutting pole
C7A C5.71L Replace 1 washer abutting pole

C7-2 C5.22 Slight material changes
C8 C6.21 Different neutral and crossarm brace materials

C8-1 Discontinued (Replaced with 06.51)
C8-2 Discontinued (Similar to 05.21)
C8-3 C6.31L Different neutral position and materials
C9 C2.51 Add 8 washers under crossarm pins and anti-split bolt
C9-1 C1.41 Add 4 washers under crossarm pins
C9-2 C2.51L Replace 2 crossarm pins with clamp-type
C9-3 C1.41L Replace 1 crossarm pin with clamp-type
C9-1P C1.41P Add 1 washer under crossarm pin
C9-2PL C2.51P Add 2 washers under crossarm pins; 2 fewer double arming

bolts - optional
C9-3PL Discontinued {Nearly same as 09-lP)
C22 Discontinued (Oombination of01.11, ALU and 06.91G)
C24 Discontinued (Replaced with 06.91G)
DC-C1 D1.81 Add 6 washers under crossarm pins
DC-C1A Discontinued

DC-C1-1A Discontinued

DC-C1PL Discontinued (Replaced with D1.81P)
DC-C1-3PL Discontinued (Replaced with D2.91P)
DC-C2 Discontinued (Wrong neutral for line angle)
DC-C2-1 D2.91 Add 12 washers under crossarm pins

DC-C3 Discontinued (Replaced by two 03 's and D3.1G)
DC-C4-1 Discontinued (Replaced by four 03's and D4.1G)
DC-C8 D6.91 Slightly different neutral and other material.
DC-C25 Discontinued (Replace with guide drawing D5.9IG)
E1-1 Discontinued (See El. 1)

E1-2 E1.1 Add Guy Marker
E1-3 E1.1L Add Guy Marker
E2-1 Discontinued

E2-2 E1.4 Different guy strand wire (Different pennitted loads)
E2-3 E1.4L Replace 5/8" thimble eye bolt and nut with 3/4"
E3-2 Discontinued

E3-3 E1.2 Add Guy Marker (Different pennitted loads)
E3-10 , Discontinued



Bulletin 1728F-804

Exhibit 3

Page 4

Disposition of Assemblies in Bulletin 50-3 (D 804)

Old New Material Changes
Assembly Assembly and

Number Number Comments
(Bulletin 50-3) (1728F-804)

E4-2 Discontinued (See note 3 on E1.4)
E4-3 Discontinued (See note 3 on El. 4)
E5-1 Discontinued

E5-2 Discontinued

E6-2 Discontinued (See E2.1G)

E6-3 Discontinued (See E2.1G)

E7-2 Discontinued (See E3.1LG)
E7-3 Discontinued (SeeE3.1LG)
E8-2 Discontinued (SeeE4.3LG)
E8-3 Discontinued (See E4.3LG)
E11 Discontinued (See El.2)
E12 Discontinued (See El.2)
F1-1 F1.6 No material changes
F1-2 F1.8 No material changes

F1-3 F1.10 No material changes
F1-4 F1.12 No material changes
F1-1C Discontinued (Not in List ofMaterials)
F1-2C Discontinued (Not in List ofMaterials)
F1-3C Discontinued (Not in List ofMaterials)
F1-1P F3.6 No material changes
F1-2P F3.8 No material changes

F1-3P F3.10 No material changes
F1-4P F3.12 No material changes
F1-1S F2.6 No material changes

F1-2S F2.8 No material changes
F1-3S F2.10 No material changes
F1-4S F2.12 No material changes
F2-1 Discontinued

F2-2 Discontinued

F2-3 Discontinued

F2-4 Discontinued

F4-1E F4.1 No material changes
F4-1S F4.2 No material changes
F5-1 F5.1 No material changes
F5-2 F5.2 No material changes

F5-3 F5.3 No material changes

F6-1 F6.6 No material changes

F6-2 F6.8 No material changes
F6-3 F6.10 No material changes
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Disposition of Assemblies in Bulletin 50-3 (D 804)

Old New Material Changes
Assembly Assembly and

Number Number Comments
(Bulletin 50-3) (1728F-804)

G9- G1.7 No material changes
G65- Discontinued

G105- G1.2 No material changes
G10- G1.8 No material changes
G66- Discontinued

G106- G1.3 No material changes
G39- Discontinued - Same as G9~

G67- Discontinued

G136- Discontinued - Same as G105-

G210- G2.1 No material changes (Drawing modified)
G310- G3.1 No material changes (Drawing modified)
G311- G3.2 No material changes (Drawing modified)
G312- G3.3 No material changes (Drawing modified)
J5 J1.2 No material changes
J6 J3.1 No material changes
J7 J2.2 No material changes
J7C Discontinued - Same asJ7

J8 J1.1 No material changes
J10 J2.1 No material changes
J11 Discontinued - Same as J6

J12 J4.1 No material changes
K10 K2.1 No material changes

K11 K1.4 No material changes
K14 K1.3 No material changes
K10C K2.2 No material changes
(K10C) K2.3 No material changes
K10L Discontinued - Same as KIO

K11L Discontinued - Same as Kll

K14L Discontinued - Same as K14

K11C K1.2 No material changes

K14C K1.1 No material changes
K15C K1.5 No material changes
K16C K3.2 No material changes
K17 K3.1 No material changes

K17L Discontinued - Same as Kl 7

M2-1 Discontinued

M2-11 H1.1 No material changes

M2-2 Discontinued

M2-12 H5.1 No material changes
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Disposition of Assemblies in Bulletin 50-3 (D 804)
Old New Material Changes
Assembly Assembly and

Number Number Comments
(Bulletin 50-3) (1728F-804)

M2-2A Discontinued

M2-12A H5.2 No material changes
M2-2A2 Discontinued

M2-12A2 Discontinued

M2-3 Discontinued

M2-13 H2.1 No material changes
M2-7 Discontinued

M2-17 Discontinued

M2-9 Discontinued

M2-15 H3.1 No material changes
M2-15A H4.1 No material changes
M3-1A Discontinued

M3-4 S1.1 Replace lag screw with machine bolt and washer
M3-2A S2.21 Slight material changes
M3-3A S2.31 Slight material changes
M3-3B S2.3 No material changes
M3-10 R1.1 Slight material changes (Add bracket)
M3-41 S3.1 Slight material changes (Add bracket)
M3-11 Discontinued (See R3.1)
IV13-12 Discontinued (Replaced with RS.l)
M3-11A R2.1 No material changes
M3-12A R3.1 No material changes
M3-15 32.32 Slight material changes
M3-23 Discontinued

M3-24 Discontinued

M3-25 Discontinued

M3-23A R1.2 Slight material changes (Add bracket)
M3-24A R2.2 Slight material changes
M3-25A R3.2 Slight material changes
M3-30 R3.3 Slight material changes
M5-1 Discontinued

M5-2 A1.01 No material changes
M5-5 A1.011 Add 1 washer under crossarm pin
M5-6 P1.01 No material changes
M5-7 A1.011P No material changes
M5-8 A5.02 No material changes
M5-9 81.01 No material changes
M5-10 31.02 No material changes
M5-11 Discontinued
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Disposition of Assemblies in Bulletin 50-3 (D 804)

Old New Material Changes
Assembly Assembly and

Number Number Comments
(Bulletin 50-3) (1728F-804)

M5-12 Discontinued

M5-13 W3.2 No material changes
M5-14 Discontinued

M5-16 Discontinued

M5-17 W3.1 No material changes

M5-18 A1.01P No material changes
M5-19 N1.2 No material changes
M5-20 Discontinued (SeeA5.3)
M5-21 Discontinued

M5-22 Discontinued

M5-23 Discontinued

M5-24 A5.01 No material changes
M5-25 N5.1 Replace 1 washer abutting pole
M5-26 N5.3 Replace 1 washer abutting pole
M7-11 Y1.1 Minor material changes —replace crossarms with bracket
M7-13 Y1.3 Minor material changes
M8 Q1.1 Minor material changes
M8-6 Q3.1 No material changes
M8-9 Q2.2G Modified guide drawing; no material
M8-10 Q2.1G Modified guide drawing; no material
M8-11 Q3.3 Minor material changes
M8-12 Q3.2 Minor material changes
M8-15 , Q4.1 Minor material changes
M9-11 Y3.1 No material changes

M9-12 Y3.2 Minor material changes
M9-13 Y3.3 Minor material changes
M19 W2.1G Modified guide drawing; no material
M20 W1.1G Modified guide drawing; no material
M21 Discontinued (Guide drawing)
M22-1 Discontinued (Guide drawing)
M22-2 Discontinued (Guide drawing)
M24 K4.1G Modified guide drawing; no material
M24-1 Discontinued (Guide drawing)
M24-10 K4.2G Modified guide drawing; no material
M26-5 Discontinued (Guide drawing)
M27 Discontinued (Guide drawing)
M27-1 Discontinued (Guide drawing)
M27-1A G1.1G Modified guide drawing; no material
M27-2 Discontinued (Guide drawing)
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Disposition of Assemblies in Bulletin 50-3 (D 804)

Old

Assembly
Number
(Bulletin 50-3)

New

Assembly
Number
(1728F-804)

Material Changes
and

Comments

M28 Discontinued (See GJ.IG)
M29-1 Discontinued (See ^ide drawings in Sections A and C)
M29-2 Discontinued (See ^ide drawings in Sections A and C)
M30-1 Discontinued (Guide drawing)
M30-2 Discontinued (Guide drawing)
M40-11 Discontinued (Guide drawing)
M41-1 Discontinued (Replaced assemblies LJJ and L3.1)
M41-10 Discontinued (Replaced assemblies LL2 andLS.2)
M42-3 Discontinued (Replaced assemblies LLS ondLSA)
M42-11 Discontinued (Replaced assemblies LI.5 and L3.5)
M42-13 Discontinued (Replaced assembly L2.5)
M42-21 Discontinued (Replaced assemblies LI.4 andL3.3)
M43-4 Discontinued ((Suide drawing)
M43-10 Discontinued (Guide drawing)
M52-3 Discontinued ((ruide drawing)
M52-4 Discontinued (Guide drawing)
R1 M1.30G Modified guide drawing; no material

249 Total Assemblies (257- 8 discnnfinnaddtjpricfiff!.t)

82 Discontinued

94 Re-used: No material changes
37 Re-used: Washer changes only
36 Re-used: Other sliaht material chanaes

167 Total assemblies re-used

32 Total Guide Drawinos

24 Discontinued

8 Re-used

180 Total pages
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Bulletin 1728F-804: New Assemblies and Guide Drawings
NUMBER ASSEMBLY/GUIDE DRAWING DESCRIPTION

NEW SINGLE-PHASE PRIMARY POLE TOP ASSEMBLIES

A1.011L SINGLE SUPPORT - PRIMARY

A1.04N SINGLE SUPPORT - NARROW PROFILE

A1.04NP

A1.3 SINGLE SUPPORT

A1.3P SINGLE SUPPORT (POST INSULATORS)
A1.4N SINGLE SUPPORT - NARROW PROFILE (TANGENT)
A1.5N

A1.4NP SINGLE SUPPORT-NARROW PROFILE (TANGENT)
A1.5NP (POST INSULATORS)
A1.6N SINGLE SUPPORT - NARROW PROFILE

A1.6NP SINGLE SUPPORT - NARROW PROFILE (POST INSULATORS)
A1.12G SINGLE PHASE JUNCTION GUIDE

A2.01 DOUBLE SUPPORT - PRIMARY

A2.01P

A2.021

A2.021P

A2.04N DOUBLE SUPPORT - NARROW PROFILE

A2.04NP

A2.4N DOUBLE SUPPORT - NARROW PROFILE (TANGENT)
A2.5N

A2.4NP DOUBLE SUPPORT - NARROW PROFILE (TANGENT)
A2.5NP (POST INSULATORS)
A2.6N DOUBLE SUPPORT - NARROW PROFILE

A2.6NP DOUBLE SUPPORT - NARROW PROFILE (POST INSULATORS)
A3.2 SUSPENSION ANGLE

A3.3

A3.4 SUSPENSION ANGLE

A3.5

A3.6

A3.7

A3.8

A3.9

A4.2 DEADEND ANGLE (15° - 90°)

A5.03 SINGLE DEADENDS

A5.3 SINGLE DEADENDS
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A5.4

A5.5

A5.6

A5.7

A5.8

A5.9

SINGLE DEADENDS

A5.2G SINGLE PHASE TAP GUIDE

A5.3NG SINGLE PHASE TAP GUIDE - NARROW PROFILE

A5.4NG SINGLE PHASE TAP GUIDE - NARROW PROFILE

(WITH CUTOUT AND ARRESTER)
A6.2 DOUBLE DEADEND (FEED THROUGH)
A6.22G DOUBLE DEADEND GUIDE (FEED THROUGH ON CROSSARMS)

NEW TWO-PHASE PRIMARY POLE TOP ASSEMBLIES

B1.1N

B1.2N

SINGLE SUPPORT-NARROWPROFILE (TANGENT)

B1.1NP

B1.2NP

SINGLE SUPPORT-NARROW PROFILE (TANGENT)
(POST INSULATORS)

B1.3N SINGLE SUPPORT - NARROW PROFILE

B1.3NP SINGLE SUPPORT - NARROW PROFILE (POST INSULATORS)
B1.4N

B1.5N

SINGLE SUPPORT - NARROW PROFILE (TANGENT)

B1.4NP

B1.5NP

SINGLE SUPPORT - NARROW PROFILE (TANGENT)
(POST INSULATORS)

B1.6N SINGLE SUPPORT - NARROW PROFILE

B1.6NP SINGLE SUPPORT - NARROW PROFILE (POST INSULATORS)
B1.7N

B1.8N

SINGLE SUPPORT-NARROW PROFILE (TANGENT)

B1.7NP

B1.8NP

SINGLE SUPPORT-NARROWPROFILE (TANGENT)
(POST INSULATORS)

B1.9N SINGLE SUPPORT - NARROW PROFILE

B1.9NP SINGLE SUPPORT - NARROW PROFILE (POST INSULATORS)
B1.13 SINGLE SUPPORT ON CROSSARM

B1.13P SINGLE SUPPORT ON CROSSARM (POST INSULATORS)
B2.1N

B2.2N

DOUBLE SUPPORT - NARROW PROFILE (TANGENT)

B2.1NP

B2.2NP

DOUBLE SUPPORT - NARROW PROFILE (TANGENT)
(POST INSULATORS)

B2.3N DOUBLE SUPPORT - NARROW PROFILE

B2.3NP DOUBLE SUPPORT - NARROW PROFILE (POST INSULATORS)
B2.4N

B2.5N

DOUBLE SUPPORT - NARROW PROFILE (TANGENT)

B2.4NP DOUBLE SUPPORT - NARROW PROFILE (TANGENT)
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B2.5NP (POST INSULATORS")

B2.6N DOUBLE SUPPORT - NARROW PROFILE

B2.6NP DOUBLE SUPPORT - NARROW PROFILE (POST INSULATORS)
B2.7N DOUBLE SUPPORT - NARROW PROFILE (TANGENT)
B2.8N

B2.7NP DOUBLE SUPPORT - NARROW PROFILE (TANGENT)
B2.8NP (POST INSULATORS)
B2.9N DOUBLE SUPPORT - NARROW PROFILE

B2.9NP DOUBLE SUPPORT - NARROW PROFILE (POST INSULATORS)
B3.2 SUSPENSION ANGLE

B3.3

B3.4 • SUSPENSION ANGLE

B3.5

B3.6

B3.7

B3.8

B3.9

B4.1G DEADEND ANGLE GUIDE (90"- 150^)
B4.2G DEADEND ANGLE GUIDE (15^ - 90")
B5.2 SINGLE DEADENDS

B5.3

B5.4 SINGLE DEADENDS

B5.5

B5.6

B5.7

B5.8

B5.9

NEW THREE-PHASE PRIMARY POLE TOP ASSEMBLIES

C1.1N SINGLE SUPPORT - NARROW PROFILE (TANGENT)
C1.2N

C1.1NP SINGLE SUPPORT-NARROW PROFILE (TANGENT)
G1.2NP (POST INSULATORS)
G1.3N SINGLE SUPPORT - NARROW PROFILE

G1.3NP SINGLE SUPPORT - NARROW PROFILE (POST INSULATORS)
G1.4N SINGLE SUPPORT - NARROW PROFILE (TANGENT
G1.5N

G1.4NP SINGLE SUPPORT - NARROW PROFILE (TANGENT)
G1.5NP (POST INSULATORS)
G1.6N SINGLE SUPPORT - NARROW PROFILE

G1.6NP SINGLE SUPPORT - NARROW PROFILE (POST INSULATORS)
GUN SINGLE SUPPORT - NARROW PROFILE (TANGENT)
G1.8N

G1.7NP SINGLE SUPPORT - NARROW PROFILE) (TANGENT)
G1.8NP (POST INSULATORS)
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C1.9N SINGLE SUPPORT - NARROW PROFILE

C1.9NP SINGLE SUPPORT - NARROW PROFILE (POST INSULATORS)
C1.12L SINGLE SUPPORT ON CROSSARM - (TANGENT)

(LARGE CONDUCTORS)
C1.13 SINGLE SUPPORT ON CROSSARM

C1.13P SINGLE SUPPORT ON CROSSARM (POST INSULATORS)
C1.81G THREE-PHASE JUNCTION GUIDE

C2.1N

C2.2N

DOUBLE SUPPORT - NARROW PROFILE (TANGENT)

C2.1NP

C2.2NP

DOUBLE SUPPORT - TANGENT (POST INSULATORS)
(NARROW PROFILE)

C2.3N DOUBLE SUPPORT - NARROW PROFILE

C2.3NG DOUBLE SUPPORT - NARROW PROFILE (ALTERNATIVE GUYING
GUIDE

C2.3NP DOUBLE SUPPORT - NARROW PROFILE (POST INSULATORS)
C2.4N

C2.5N

DOUBLE SUPPORT - NARROW PROFILE (TANGENT)

C2.4NP

G2.5NP

DOUBLE SUPPORT - NARROW PROFILE TANGENT

(POST INSULATORS)
C2.6N DOUBLE SUPPORT - NARROW PROFILE

C2.6NP DOUBLE SUPPORT - NARROW PROFILE (POST INSULATORS)
C2.7N

C2.8N

DOUBLE SUPPORT - NARROW PROFILE (TANGENT)

G2.7NP

G2.8NP

DOUBLE SUPPORT - NARROW PROFILE (TANGENT)
(POST INSULATORS)

G2.9N DOUBLE SUPPORT - NARROW PROFILE

G2.9NP DOUBLE SUPPORT - NARROW PROFILE (POST INSULATORS)
G3.2

G3.3

SUSPENSION ANGLE

G3.4

G3.5

G3.6

G3.7

G3.8

G3.9

SUSPENSION ANGLE

G4.1G DEADEND GUIDE (90^- 150^)
G4.2G DEADEND GUIDE (15'' - 90")
G5.1

G5.3

SINGLE DEADENDS - VERTICAL

G5.4

G5.5

G5.6

G5.7

G5.8

SINGLE DEADENDS - VERTICAL
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C5.9

C5.11G SINGLE PHASE TAP GUIDE

C5.21L

C5.31L

SINGLE DEADEND ON CROSSARMS (LARGE CONDUCTORS)

C5.32 SINGLE DEADEND ON CROSSARMS - ALTERNATIVE

C5.82G THREE PHASE HORIZONTAL TAP GUIDE

C6.31 DOUBLE DEADEND ON CROSSARMS

C6.21L DOUBLE DEADEND ON CROSSARMS (LARGE CONDUCTORS)
C6.52

C6.53

DOUBLE DEADEND ON lO-FOOT CROSSARMS

C6.52G DOUBLE DEADEND ON lO-FOOT CROSSARMS

(FEEDTHROUGH GUIDE)
C6.91G DOUBLE DEADENDS (BUCKARMS) GUIDE

NEW DOUBLE CIRCUIT PRIMARY POLE TOP ASSEMBLIES

D1.4N

D1.4NP

D1.5N

D1.5NP

SINGLE SUPPORT - NARROW PROFILE - (TANGENT)
(and POST INSULATORS

D1.82 SINGLE SUPPORT ON CROSSARMS - (TANGENT)
D1.81L

D1.82L

SINGLE SUPPORT ON CROSSARMS - (TANGENT)
(LARGE CONDUCTORS)

D1.81P

D1.82P

SINGLE SUPPORT ON CROSSARMS - (TANGENT)
(POST INSULATORS)

D1.83 SINGLE SUPPORT ON CROSSARMS

D1.83L SINGLE SUPPORT ON CROSSARMS (LARGE CONDUCTORS)

D1.83P SINGLE SUPPORT ON CROSSARMS (POST INSULATORS)

D2.9N

D2.9NP

DOUBLE SUPPORT - NARROW PROFILE

(and POST INSULATORS
D2.91L DOUBLE SUPPORT ON CROSSARMS (LARGE CONDUCTORS)

D2.91P DOUBLE SUPPORT ON CROSSARMS (POST INSULATORS)
D3.1G SUSPENSION ANGLE GUIDE

D4.1G DEADEND ANGLE GUIDE

D5.91G THREE PHASE TAP GUIDE

NEW GUYING ASSEMBLIES

E1.3L SINGLE DOWN GUY - LARGE CONDUCTORS

(POLE BAND TYPE)
E1.5 GUY STRAIN INSULATOR

E2.1G DOUBLE DOWN GUY GUIDE - (THROUGH BOLT TYPE)

E3.1LG THREE DOWN GUY GUIDE - HEAVY DUTY

(THROUGH BOLT TYPE)

E4.3LG FOUR DOWN GUY GUIDE - LARGE CONDUCTORS

(POLE BAND TYPES)
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NEW TRANSFORMER ASSEMBLIES

G1.2G POLE TYPE TRANSFORMER LOCATION GUIDE

G1.4

G1.5

SINGLE-PHASE, CONVENTIONAL TRANSFORMER
(TANGENT POLE)

G1.6 SINGLE-PHASE, CONVENTIONAL TRANSFORMER
(DEADEND POLE)

G2.1G TRANSFORMER / METER CONNECTION GUIDE

THREE-PHASE, OPEN-WYE - OPEN DELTA
FOR 120/240 VOLT POWER LOADS

G3.1G TRANSFORMER / METER CONNECTION GUIDE

UNGROUNDED WYE - CENTER TAP GROUNDED DELTA

FOR 120/240 VOLT POWER LOADS

G3.2G TRANSFORMER / METER CONNECTION GUIDE

UNGROUNDED WYE - CORNER GROUNDED DELTA

FOR 240 OR 480 VOLT POWER LOADS

G3.3G TRANSFORMER / METER CONNECTION GUIDE

GROUNDED WYE - GROUNDED WYE

FOR 120/208 VOLT POWER LOADS

NEW GROUNDING ASSEMBLIES

H5.3 GROUNDING IMPROVEMENT ASSEMBLIES -

WRAP-AROUND TYPE

NEW TYING ASSEMBLIES

L1.1

L1.2

PRIMARY ANGLE TYING ASSEMBLIES

L1.3

L1.4

L1.5

PRIMARY DEADEND TYING ASSEMBLIES

L2.1

L2.2

NEUTRAL ANGLE TYING ASSEMBLIES

L2.3

L2.4

L2.5

NEUTRAL DEADEND TYING ASSEMBLIES

L3.1

L3.2

NEUTRAL & SECONDARY ANGLE TYING ASSEMBLIES

L3.3

L3.4

NEUTRAL & SECONDARY DEADEND TYING ASSEMBLIES -

(COPPER)

L3.5

L3.6

NEUTRAL & SECONDARY DEADEND TYING ASSEMBLIES - (ACSR)

L4.1 TYING ASSEMBLIES, SERVICES
L4.2

L4.3

L4.4

TYING ASSEMBLIES, SERVICES
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NEW NEUTRAL ASSEMBLIES

N1.1 NEUTRAL ASSEMBLIES - TANGENT

N1.11

N2.21

NEUTRAL SUPPORTS ON CROSSARMS

N2.1

N2.1L

NEUTRAL ASSEMBLIES - LARGE ANGLE

N5.2 NEUTRAL ASSEMBLIES - (SINGLE DEADENDS)
N6.1 NEUTRAL ASSEMBLY - DOUBLE DEADEND

N6.21 NEUTRAL ASSEMBLY - DOUBLE DEADEND ON CROSSARMS

NEW PROTECTION ASSEMBLIES

P1.1 SURGE ARRESTERS - SINGLE PHASE

P1.1NG SURGE ARRESTER GUIDE - NARROW PROFILE

P1.3 SURGE ARRESTERS - 3 SINGLE PHASE

P3.1G RAPTOR PROTECTION ASSEMBLY GUIDE

SUPPORT ON 8-FOOT CROSSARMS (TANGENT)
P3.2G RAPTOR PROTECTION ASSEMBLY GUIDE

SUPPORT ON lO-FOOT CROSSARMS (TANGENT)
P3.3G RAPTOR PROTECTION, PERCH GUARDS - GUIDE
P3.4G RAPTOR PROTECTION, SINGLE-PHASE, CSP TRANSFORMER

(TANGENT POLE)
P3.5G RAPTOR PROTECTION ASSEMBLY GUIDE

THREE-PHASE TRANSFORMER BANK

NEW SECTIONALIZING ASSEMBLIES

82.01 MISCELLANEOUS CUTOUTS AND DISCONNECT SWITCH

S1.1N CUTOUT GUIDE - NARROW PROFILE

81.3 COUTOUTS - (THREE SINGLE-PHASE)
83.2 SECTIONALIZER (WITH BYPASS CUTOUT)

NEW VOLTAGE ALTERATION EQUIPMENT ASSEMBLIES

Y2.1

Y2.2

AUTOTRANSFORMER, POLE MOUNTED
(ONE SINGLE-PHASE, STEP-DOWN)

Y3.4 SWITCHED CAPACITOR BANK - THREE PHASE

215 Total new assemblies (95 narrow profile)
32 Total new guide drawings (4 narrow profile)
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RUS Standard Format and Meaning of Overhead Distribution Assembly Numbers

TheRUS standard numbering formatfor overhead distribution assemblies is: L1N-1.N2

Li is analphabetic character thatrepresents thecategory orgroup of similar assemblies
that fulfill a similar and specific function in the construction or operation of an overhead
distribution line. For example, the assemblies in category "C" are pole top assemblies
that support three primary conductors (3-phase) and a neutral conductor.

The following table shows the 19 distribution assembly categories and the letter (Li)
RUS has assigned to represent them.

DESIGNATED MEANINGS of ASSEMBLY CATEGORY NUMBERS (Li)

A 1-Phase, pole-top
B 2-Phase, pole-top
0 3-Phase, pole-top
D Double Circuit, pole-top
E Guys
F Anchors

G Transformers

H Grounds

J Secondaries

K Services

L Conductor Tying
M Miscellaneous

N Neutrals

P Protection

Q Metering
R Reclosers

S Sectionalizing
W Poles, Crossarms
Y Volt. Alteration Equip.

Ni is a numeric character thatrepresents a subcatesorv or group ofsimilar assemblies
within a category. The different assemblies in a subcategory all fulfill the same specific
functional purpose, but their function is somewhat different than the other assemblies
within their associated assembly category (Li). For example, within categories "A"
through "D" the subcategory "1" assemblies ai-e all tangent or small angle pole top
assemblies that (only) support the primary and neutral conductors.

The following table shows the RUS designated meaning of the numbers (Ni) that
represent the 6 subcategories within pole-top assembly categories "A" through "D".

DESIGNATED MEANINGS of SUBCATEGORY

NUMBERS (Ni) for POLE TOP ASSEMBLIES

1 Tangent or Small Angles (single pin or post type insulators)
2 Small Angles (double pin or post type insulators)
3 Large Angles (suspension type insulators)
4 Large Angles (double deadends)
5 Single Deadends or Taps
6 Double Deadends

RUS has assigned meanings to the subcategory numbers (Ni) for the remaining 15 (Li)
categories of overhead distribution assemblies, however, the list and meanings of these
numbers is long and varied and beyond the scope of this summary exhibit. The
remaining subcategory numbers and their assigned meanings are tabulated in RUS
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Bulletin 1728F-800, "Construction Assembly Unit Numbers and Format." This bulletin
is posted on the RUS website at: http://www.usda.gov/rus/electnc/hnlletins.htm.

N2, which is always either a one or two digit number, is defined astheassembly
identification number. This number is used to differentiate the similar assemblies in a
subcategory (Nj) of assemblies

RUS has assigned assembly identifications numbers from 11 through 99 to pole top
assemblies that are constructed with crossarms. Furthermore, the two-digit crossarm
assembly identification numbers have been assigned the designated meaning shown in
the following table.

DESIGNATED MEANINGS of ASSEMBLY IDENTIFICATION

NUMBERS (Nz) for CROSSARM ASSEMBLIES

11-19 Single 8-foot crossarms

21-29 (1 set of) Double 8-foot crossarms

31 -39 (1 set of) Triple 8-foot crossarms

41 -49 Single 10-foot crossarms

51-59 (I set of) Double 10-foot crossarms

61 -69 Not used - Reservedforfuture

71-79 (1) Pre-assembled (manufactured) single crossarm assembly (item "gj")

81-89 Multiple crossarm assemblies

91-99 Multiple crossarm assemblies

The prefix "V" in front of a standard assembly number indicates that the assembly is used
for 24.9/14.4 kV line construction. A standard assembly number with no prefix indicates
that the assembly is used for 12.47/7.2 kV line construction.

A suffix is an alphabetic character placed at the end of a standard assembly number. A
suffix describes the type of the assembly. Presently, RUS only uses the following 4
suffixes whose designated meanings are shown in parentheses:

G (Guide drawing, not an assembly) N (Narrow profile construction assembly)

L (Large conductor construction) P (Assembly with post type insulators)

Not all assembly numbers have suffixes and some may have more than one suffix letter.
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TABLE OF SELECTED SI TO METRIC CONVERSIONS

LENGTH

To Convert From To Multiply By

foot (ft.) meter (m) 3.048 E-OI

inch (in.) meter (m) 2.540 E-02

kilometer (km) meter (m) 1.000 E+03

mile (mi.) meter (m) 1.609344 E+03

AREA

To Convert From To Multiply By

circular mil (cmil) square meter 5.067075 E-10

square centimeter square meter 1.000 E-04

square foot square meter 9.290304 E-02

square kilometer square meter I.OOO E+06

square mile square meter 2.589988 E+06

FORCE

To Convert From To Multiply By
kilogram force (kgf) newton (N) 9.806650

kip newton (N) 4.448222 E+03

pound force (Ibf) newton (N) 4.448222

MASS

To Convert From To Multiply By

pound (avoirdupois) (lb) kilogram (kg) 4.535924 E-01
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ACTIVE CASES

CASE

2009

Harold Thurman

(P) (DE)

V.

Kansas City Power & Light Company

lOCR-CCOOlOl

2010

Tammy Greely Adminstratix ofEstate ofRalph Greely

(P)

V.

Verizon Pennsylvanian, Inc.; Verizon Services Corporation; Allegheny Energy, Inc.

Civil Division No. 8428 of2010

2011

John William Shaw

(P) (DE)

V.

Holloman Corporation

BCN: 3927593

D = Work for Defense I = Investigation TE = Testimony PowerServices, Inc.
P = Work for Plaintiff R = Regulatory DE = Deposition Engineeringand ManagementServices
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2013 (P)

Steven Mader

V.

Duquesne Light Company and Duquesne Light Holdings, Inc.

GD 13-6249

2013 (P) (DE)

Nga Nguyen

V.

David Tuyn Pham, Eric Otto, TJ. Laurain, and Zbignew Gawrys and Hoffinan Enclosures, Inc.,
and French-Gerleman Electric Company

13SL-CC04316

2013 (D)

Sylvia Lambert; Estate of Joseph L. White

V.

North Florida Tower Service, Inc., James Wilson; Tri-County Electric Coop; Floey Timber and
Land Co; Foley Timber Co.

11-435CA

2014" (P)

Lachelle Kemp

V.

Westar Energy

D = Work for Defense I = Investigation TE = Testimony PowerServices, Inc.
P = Work for Plaintiff R = Regulatory DE = Deposition Engineeringand ManagementServices



2014

KCP&L

V.

General Services Administration

2014

Troy and Karen Walker

V.

Laclede Electric Cooperative

2015

CASE

North Carolina Utilities Commission Docket Nos.

EC <13. Sub 88; EC <10. Sub 65; EG 65. Sub 70. and EC 30. Subi44
ExhibitGLB-1.Appendix GLp-l

43

(D)
page 11 or

(D)

(P)

Jonni Cullison, Individually and as Personal Representative on behalf of the Estate of decedent
Jayden Hicks, and Jaymie Hicks

V.

City of Salina, Kansas, et al.

14CV55

2015

Randall W. Foster

V.

USIC Locating Services, LLC and Kansas City Power & Light Company

2:16-cv-02174-CM-GLR

D = Work for Defense I = Investigation TE = Testimony
P = Work for Plaintiff R = Regulatory DE = Deposition

Page 3

(P)

PowerServices, Inc.
Engineering and Management Services
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2015 (D)
h'age rz or

Michelle Morris, Individually and on behalf ofher minor children James Morris and Kai Duplichan

V.

Lafayette Utility System through The Lafayette City-Parishi Consolidated Government, Lafayette
City-parish Consolidated Government and Champion Real Estate Services, LLC

2015-1072-K

2015 (P)

Thomas J. Magiera and Michelle A. Magiera

V.

Modem Forge Services, LLC and Chester Inc.

45DO5-1506CT00,101

2015 (P) PE)

Lisa M. Jones, et. al..

V.

Ohio Edison, FirstEnergy Corp, et. al.

15 CV 201

2015 (P)

Jodi Lewis, as Special Administratix of the Estate of Stephen Lewis

V.

Indiana-American Water Company, Inc., American Infiastructure Technologies, LLC and Northem
Indiana Public Service Co.

45D11-141 l-CT-00216

D = Work for Defense I = Investigation TE = Testimony
P = Work for Plaintiff R = Regulatory DE = Deposition Page 4

PowerServices, Inc.
Engineering and Management Services
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43

2015

Liberty Mutual Fire Insurance Company, as Subrogee ofDietz & Watson, Inc.

(P)

V.

Absolutely Energized Solar Electric, Inc. et al

BUR-L-1782-14

2015

Nstar

V.

Veolia

2016

Edward Kammerer

V.

Empire District Electric Company and/or City Electric

2016

David Gaiten and Jovany Cortez

V.

Shereeji Hospitality Investors, LLC and Chandresh Patel

D = Work for Defense 1 = Investigation TE = Testimony
P = Work for Plaintiff R = Regulatory DE = Deposition Page 5

(D)

(P)

(P)

PowerServices, Inc.
Engineering and Management Services
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2016 (P)

Center Mall Ltd. Partnership, Dorchester Insurance Company, Ltd., Ironshore Insurance Ltd., L.S.
Holding, Inc. and Munich Reinsurance America, Inc.

V.

Howard Industries, Inc., and Virgin Islands Water and Power Authority.

Civil No ST-15-CV-183

2016 (P)
4,

PEPCO

V.

Continental Associates

2016 CA 007540 B

2016 (P)

Lesley Kemp, as Personal Representativeof the Estate of Brandon Kemp, Deceased

V.

Royal Palm Marina, LLC and Pinchers Crab Shack ofDowntown Ft. Myers, Inc. d/b/a The Marina
At Edison Ford

16-CA-004084

2016 (D)

Leesville Road School Fire Investigation

V.

Engineered Control Systems

D = Work for Defense I = Investigation TE = Testimony PowerServices, Inc.
P = Work for Plaintiff R = Regulatory DE = Deposition Engineeringand ManagementServices



2016

Thomas Poynton (Deceased)

V.

Metropolitan Edison, FirstEnergy

CASE

North Carolina Utilities Commission Docket Nos.
EC 18. Sub 88; EC -10. Sub 66: EG 66, Sub 70. and EC 30. Sub

(P)
Kage 10 OT

44

Exhibit GLB-1, Appendix GLb-1
43

2016

Pamela Johnson as Special Administratix of the Estate ofSammie G. Johnson, deceased

(D)

V.

WIN Energy REMC

49D06-1603-CT-010096

2016

Charles S. McCarty, Jr. and Sarah R. McCarty

V.

Shenandoah Valley Electric Cooperative

Civil Action CL15-713

2016

Denise Travis and Reginald Timothy Travis

V.

Newark Corporation d/b/a Elementl4, Craig Edward Hahn

Cause No. 4:16-cv-00448-SNLJ

D = Work for Defense I = Investigation TE = Testimony
P = Work for Plaintiff R = Regulatory DE = Deposition Page 7

(D)

(P)

PowerServices, Inc.
Engineering and Management Services



CASE

2016

Thampan Varghese & Shiny Thampan

V.

PEPCO Energy Company

2016

Zachary Short

V.

North Carolina Utilities Commission Docket Nos.
EC 113. Sub 88: EC <10. Sub 66; EC 56. Sub 70. and EC 30. Sub 44

Exhibit GLB-1, Appendix GLf-l
43

(P)
i-'age ib or

(P)

Westar Energy, Inc. and Great Plains Energy Incorporated

Saline County 16 CV 280

2016

Ryan Gowan

V.

Victoria Nursing and Rehabilitation Center

2016

Bruce Lipnick

V.

The District ofColumbia

2016 CA 00119B

D = Work for Defense I = Investigation TE = Testimony
P = Work for Plaintiff R = Regulatory DE = Deposition Page 8

(P)

(D)

PowerServices, Inc.
Engineering and Management Services
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PageTrw
2017 (P)

Estate of Steven Vance Weaver

V.

Next Generation Solutions, Overland Contracting, Inc., Black & Veatch, Keegan Electric, Tesla
Motors

2017 (D)

Kelly

v.

D.C. andPEPCO

43

D = Work for Defense I = Investigation TE = Testimony PowerServices, Inc.
P = Work for Plaintiff R = Regulatory DE= Deposition ® Engineering and Management Services
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fflSTOIUC CASE LIST

CASE

1981

Hulse Brothers Farms

(D) (DE) (TE)

V.

Steuben REC, Inc.

1982

Joseph M. Phelps

(?) (DE) (TE)

V.

Duke Power Company
•[

1983

Leonard L. O'Shields, Jr.

(?) (DE) (TE)

V.

Duke Power Company

D = Work for Defense I = Investigation TE = Testimony PowerServices, Inc.
P = Work for Plaintiff R = Regulatory DE = Deposition Engineering and Management Services



North Carolina Utilities Comniission Docket Nos.

EC <18. Sub 88: EG ^0. Sub 66; EC 65. Sub 70. and CO 30. Sub|44
CASE Exhibit GLB-1, Appendix GL J-1

Page7D"or|43
1983 (P)

Roy Marcus Burwell

V.

VEPCO

1984 (D)

Carr's Truck Lines, Inc.

Arthure C. Forrester & Community Electric Company

1984 (P)

Z. B. Robinson

V.

Salem Hilton Inn

1985 (D) (DE)

Gary Ray Joyner and Phyllis T. Condrey

City ofWilson, et. al.

D = Work for Defense I = Investigation TE = Testimony PowerServices, Inc.
P = Work for Plaintiff R = Regulatory DE = Deposition Engineering and Management Services



1985

McFadden et. ux.

V.

United Electric Cooperative, Inc.

1986

Estate ofRickey Glenn Rowland

V.

Duke Power Company

1986

Steve Brooks

V.

Duke Power Company

1986

Estate ofDanny J. Hill

V.

Pitt & Greene EMC

D = Work for Defense

P = Work for Plaintiff

I = Investigation TE = Testimony
R = Regulatory DE = Deposition

CASE

Page 3

North Carolina Utilities Commission Docket Nos.
EC 13. Sub 88; EG 10. Sub 65: EC 65. Sub 70. and EG 30. Sub 44

Exhibit GLB-1, Appendix GL J-1
43

(D)
"Page"2TW

(P)

(P) (DE)

(D)

PowerServices, Inc.
Engineering and Management Services



North Carolina Utilities Commission Docket Nos.

EC ia. Sub 88: EG ^0. Sub 66: EG 66. Sub 7Q. and EG 3Q. Sub|44

CASE Exhibit GLB-1, Appendix GL J-1
Y^age zz 01 \4Z

1987 (D) (DE)

Peggy Ann Bradshaw

V.

Hudson & Lane Electrical Contractors

1987 (P) (DE)

Avis Johnson, Admx. Of the estate of Theodore Johnson, Jr.

V.

Carolina Power & Light

1988 (D) (DE)

Edith W. Campbell, Admx.

V.

The City ofElizabeth City, North Carolina

1988 (P)

Robert Reeves King, Admx.

V.

Carolina Power & Light

D = Work for Defense I = Investigation TE = Testimony PowerServices, Inc.
P = Work for Plaintiff R = Regulatory DE = Deposition Engineering and Management Services



1988

John W. Lawson and Lee S. Lawson

V.

VEPCO

1988

James "Ray" Robertson

V.

Duke Power Company

1988

Cecil Leroy Rook and Christina Rook

V.

Carolina Power & Light Company

1988

James E. Sinclair, Admx.

V.

Duke Power Company

D = Work for Defense I = Investigation TE= Testimony
P = Work for Plaintiff R = Regulatory DE = Deposition

CASE

Page 5

North Carolina Utilities Commission Docket Nos.
EC <13. Sub 88; EC 10. Sub 66; EG 66. Sub 70. and EC 30, Sub 44

Exhibit GLB-1, Appendix GL J-1
43Kage or

(P) (DE)

(P)

(P)

(P)

PowerServices, Inc.
Engineering and Management Services



1989

Sarah 0. Banks, Admx.

V.

Appalachian Power Company

CASE

1989

Linda B. Cobb, Admx. For James Olden Cobb, Jr.

V.

Carolina Power & Light

1989

James 0. Cox

Texas Gulf

1989

Laura Ann Porter g/a/I for Andy L. Hemley

Public Works Commission of the City ofFayetteville

D = Work for Defense I = Investigation TE = Testimony
P = Work for Plaintiff R = Regulatory DE = Deposition Page 6

North Carolina Utilities Commission Docket Nos.

EC 13. Sub 88: EC <10. Sub 66: EG 66. Sub 70. and EC SO. Sub 44

Exhibit GLB-1, Appendix GL J-1
43

(P)
page za or

(P) (DE)

(P) (DE)

(D) (DE)

Po\verServices,.Inc.
Engineering and Management Services



1989

Nelson

V.

Duke University

1989

Estate of Lois Batt Woodard

Roanoke EMC

1990

Charles B. Johnson

V.

VEPCO

1991

Reuben Blount

V.

Wake Electric Membership Corporation

D = Work for Defense

P = Work for Plaintiff

I = Investigation TE = Testimony
R = Regulatory DE = Deposition

CASE

Page 7

North Carolina Utilities Commission Docket Nos.
EC 18. Sub 88: EC 'IQ. Sub 66: EG 6S. Sub 70. and EC 30. Sub

(P)
TageZSw

(D) (DE)

(P)

(D)

44

Exhibit GLB-1, Appendix GLfe-1
43

PowerServices, Inc.
Engineering and Management Services
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EG 13. Sub 88: EC 10. Sub 66: EC 66, Sub 70. and EG 30. Subi 44

CASE Exhibit GLB-1. Appendix GL 5-1
PageTB"on43

1991 (D) (DE)

Nathan Thomas Cox and Blue Ridge Tobacco Company, Inc.

V.

City ofWashington

1991 (D) (DE)

Cecil L. Davis Jr., Personal Representative of the Estate ofPamela J. Powell

V.

Talquin Electric Cooperative, Inc.

1991 (P) pE)

Bart Mattucci

v.

CP&L

1992 (P)

Sea Ranch Motel

v.

North Carolina Power (VEPCO)

D = Work for Defense I = Investigation TE = Testimony PowerServices, Inc.
P = Work for Plaintiff R = Regulatory DE = Deposition Engineeringand ManagementServices



1992

Robin K. White

R.H. Bouligny, Inc.

1993

Clarence Gene Leggett

Carteret Craven EMC

93-CVS-727

1993

Edward Scott Padgett

Town ofFountain

93-CVS-756

CASE

1993

Mrs. Lou Pridgett Adms. of Estate of Michael Baker

Royster-CIark, Inc. City ofWilson

93-CVS-599

D = Work for Defense I = Investigation TE = Testimony
P = Work for Plaintiff R = Regulatory DE = Deposition Page 9

North Carolina Utilities Commission Docket Nos.
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43

(D)
Kage;^/ or

(D)

(D)

(D) (DE)
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North Carolina Utilities Commission Docket Nos.

EC 'IS. Sub 88: EG 10. Sub 66: EC 65. Sub 70. and ZC 3D. Sub|44

CASE Exhibit GLB-1. Appendix GL M
Fage 2\i ot143

1993 (D) PE)

William Earl Todd III (deceased) and Fred L. Montgomery

V.

City ofElizabeth City

1994 (D) (DE) (TE)

Richard Jerome Guffey And wife, Lori C. Guffey

City ofMonroe, NC

94 CVS-1485

1994 (D)

Dannie Lee Ham

V.

Talquin Electric Cooperative, Inc.

1994 (P) (DE)

Juan Hernandez

Carl H. Boone, Clarence Wiggins, John T. Colley HI, A. Ezzell and Carolina Power & Light, Inc.

D = Work for Defense I = Investigation TE = Testimony PowerServices, Inc.
P = Work for Plaintiff R = Regulatory DE= Deposition ® Engineering and Management Services



North Carolina Utilities Comniission Docket Nos.
EC ia. Sub 88; EC 10. Sub 66: EC 65. Sub 70. and EC 30. Subi44

CASE Exhibit GLB-1, Appendix GL M
43rage or

1994 (P) (DE)

Glenn Higgs and Caria Higgs

V.

Memphis Light, Gas & Water Division and TSE International, Inc.

1994 (P)

Huntington Park Apartments

V.

Duke Power Company

1994 (P)

Glenda L. Lambert Estate ofDonald L. Lambert

V.

Monongahela Power Company

1994 (D)

Roger Payne

Haynes Electric Utility Corporation, Haynes Electrical Utility Corporation and M.B. Haynes
Corporation

D =Work for Defense I =Investigation TE =Testimony p 11 PowerServices, Inc.
P = Work for Plaintiff R = Regulatory DE = Deposition ® Engineering and Management Services



North Carolina Utilities Comoiisslon Docket Nos.

EC 18. Sub 88: EC 10. Sub 66: EC 66. Sub 70. and EC 80. Sub 44

CASE Exhibit GLB-1. Appendix GL J-1
h^age du or i43

1994 (P)

Lisa Sowards, Administratrix of the Estate of Randy D. Sowards, Deceased

V.

Harrison-Wright Company, Inc. and Duke Power Company

1994 (D) (DE)

Donald Ward

Brunswick BMC

94 CVS 864

1995 (P)

Brunswick EMC Whiteville Substation Accident

V.

Reliance Insurance Company & Planet Insurance Company

1995 (D)

Tammy Stevens Bufikin

V.

Sumter Builders and Davidson EMC

D = Work for Defense I = Investigation TE = Testimony PowerServices, Inc.
P = Work for Plaintiff R = Regulatory DE = Deposition Engineeringand ManagementServices



1995

Emma L. Hill

V.

Pitt & Greene EMC

4:95-CV-35-H-l

1995

Eddie Morris

V.

IBM, James True, and Marshall Contractors

94CVS 00319

1995

Willie O. Powell and Doretha Powell

HaHfax EMC

1995

Smithfield Carroll Farms, Inc.

V.

Roanoke EMC

2-95-CV-62-BO(3)

D = Work for Defense I = Investigation TE = Testimony
P = Work for Plaintiff R = Regulatory DE = Deposition

CASE

Page 13

North Carolina Utilities Commission Docket Nos.

EG 13. Sub 88; EG <10. Sub 65: EG 66, Sub 70. and EC 30. Subi

rage an or

(D) (DE) CTE)

(P) (DE)

(D) (DE)

(D)

44

Exhibit GLB-1, Appendix GLb-1
43

PowerServices, Inc.
Engineering and Management Services



1996

Linda Braswell and Bobby Lee Sweat

Brunswick Electric Membership Corporation

96 CVS 1218

1996

Ronald Dion

V.

Duke Power Company

1996

Kerry Hux

Dixie Yams

1996

Leslie C. Murray

V.

Mallinckrodt

5:96-CV-585-F2

D = Work for Defense I = Investigation TE = Testimony
P = Work for Plaintiff R = Regulatory DE = Deposition

CASE

Page 14

North Carolina Utilities Commtsston Docket Nos.

EC <18. Sub 88: EC 10. Sub 66: EC 56, Sub 70. and EG 30. Sub
Exhibit GLB-1, Appendix GL

Page"3Z*of
(D) (DE) fTE)

(P) (DE)

(?) (DE) (TE)

(P) (DE)

44

5-1

43

PowerServices, Inc.
Engineering and Management Services



1996

Estate ofLeon Swaim, Jr.

NO Power (VEPCO)

1996

Estate of Jeffrey Vanasek

Duke Power Company, et. al.

1996

John Vastis

RJ Griffin & Company, et. al.

1997

Leslie Adams

Jones-Onslow EMC

D = Work for Defense I = Investigation TE = Testimony
P = Work for Plaintiff R = Regulatory DE = Deposition

CASE

Page 15

North Carolina Utilities Commission Docket Nos.
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North Carolina Utilities Commission Docket Nos.

EC 'IS. Sub 88: EC <10. Sub 66: EIG 66. Sub 70. ond EC 30. Sub|44

CASE Exhibit GLB-1, Appendix GL
Page 34 or

1997 (P)

Charlotte Sunroofs, Inc.

Duke Power Company

1997 (D) (DE) (TE)

Cecile B. Stanley, Jr.

Brunswick EMC

1997 (D)

Vince Kennedy

Davidson Electric Membership Corporation

1997 (D)

David Tuck

V.

Wake EMC

&-1
43

D = Work for Defense I = Investigation TE = Testimony PowerServices, Inc.
P = Work for Plaintiff R = Regulatory DE = Deposition Engineering and Management Services



1998

Concord Telephone Company, Inc.

V.

Power & Telephone Supply Company, et. al.

97-CVS-588

1998

William Johnson

Florida Power & Light

CL 99-007648-AE

1998

James L. Martishius and Cindy K. Martishius

V.

CASE

North Carolina Utilities Commission Docket Nos.
EG 13. Sub 88; [10 'IP. Sub 55: EC 66. Sub 70. and EC 30. Sub,

Kage bo or

(D) (DE)

(P) (DE)

(D) (DE) (TE)

44

Exhibit GLB-1, AppendixGLb-1
43

Carolina Power & Light Company, Hertz Equipment Rental Corporation, Carolco Studies, Inc.,
Edward R. Pressman Film Corporation, and Crowvision, Inc.

1998

Meredith College

V.

Jodi Lynn Abbate & Susan Marie Fortunes

98-CVS-01734

D = Work for Defense I = Investigation TE = Testimony
P = Work for Plaintiff R = Regulatory DE = Deposition Page 17
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EC 18, Sub 88: EC 'lO. Sub 55: EC 66. Sub 70. and EC 30. Sub 44

CASE Exhibit GLB-1. Appendix GL J-1
h^age 3D oi i43

1998 (D) (DE)

Damon Shane Perry

V.

Line Construction Inc. and Carolina Power & Light Company

1998 (D) (DE)

W.L. Perry

Carolina Power & Light

1998 (P) (DE) (TE)

Stillwell, et. al.

V.

City ofWheeling, et. al. West Virginia

1998 (D) (DE)

Roberto Castilli Trujillo, and William Lewis King, Administrator of the Estate ofPedro Beltran
Borbonio

V;

Donald Ray Vick, Edgecombe-Martin Co. EMC, Halifax EMC, Melvin O. Harrell, Fay Harrell,.
and Russell H. Harrell, and Robert T. Harrell, Individually and d/b/a Harrell Farms

D = Work for Defense I = Investigation TE = Testimony PowerServices, Inc.
P = Work for Plaintiff R = Re^latory DE = Deposition Engineering and Management Services
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EC 13. Sub 88: EC <10. Sub 66; 5C 66, Sub 70. and EG 30. Sub 44

CASE • Exhibit GLB-1, Appendix GL J-1
43Kage a/ or

1999 (D)

Commission ofLabor of the State of North Carolina (OSHA)

Carolina Power & Light
(Cingman Avenue, Asheville, NC)

1999 (?) (DE)

Cathy Celentano

V.

Duke Power Company

1999 (D) (TE)

Commission ofLabor of the State of North Carolina (OSHA)

Brunswick EMC

(Involving the fatality ofHarry Jones, A Brunswick EMC employee)

1999 P)

Gregory Gipson

Carteret-Craven EMC, et, al

D = Work for Defense I = Investigation TE = Testimony PowerServices, Inc.
P = Work for Plaintiff R = Regulatory DE = Deposition Engineeringand ManagementServices
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CO 13. Sub 88: CO 'tO. Sub 66: EG 66. Sub 70. ond EC 30. Sub 44

CASE Exhibit GLB-1, Appendix GL 1-1
Page"35W143

1999 (D) (DE)

Leonard P. Goldman and Jan W. Goldman

V.

Meridian Management Corporation

1999 (D)

Isley, Guardian ad litem for Mykal Mclean

V.

Carolina Power & Light, et. al.

99-CVS 2905

1999 (P)

Ralph Ray

V.

Duke Power Company

1999 (P) (DE)

Edward Sanchez (for the estate ofBetty Jean Sanchez)

V.

The City ofPublic Service Board of the City of San Antonio, 285th Judicial District; Bexar
County, Texas

D = Work for Defense I = Investigation TE = Testimony PowerServices, Inc.
P = Work for Plaintiff R = Regulatory DE = Deposition Engineeringand ManagementServices



North Carolina Utilities Commission Docket Nos.
EC 13, Sub 88: EC 10. Sub 65; EC 56. Sub 70. ond EC 30, Subi44

CASE Exhibit GLB-1, Appendix GL
43TZTZ r^age jy or1999 (D)

Joseph C. Trappier and William J. Trappier

V.

Steuben Rural Electric Cooperative, Inc.

1999 (D)

Charles McDougal

Central EMC

2000 (D) (DE)

Consolidated Edison of NY New York County Index No. 110254/93

V.

General Electric

2000 (P)

Fairways Apartment Fire

V.

Duke Power

D = Work for Defense I = Investigation TE = Testimony PowerServices, Inc.
P = Work for Plaintiff R = Regulatory DE = Deposition ® Engineering and Management Services



2000

Beraell Gamble and Gloria Gamble

V.

RDH Consultants, Inc.

2000

Cornelius Jenkins (for Daniel Jenkins)

V.

Duke Power

2000

Harry Jones

Simmons Construction

2000

William Jones

Haynes Electric Company

D = Work for Defense

P = Work for Plaintiff

I = Investigation TE = Testimony
R = Regulatory DE = Deposition

CASE
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North Carolina Utilities Commission Docket Nos.

EC 18, Sub 88: GO <10. Sub 65: EC 66, Sub 70, and CC SO. Sub
Exhibit GLB-1, Appendix GL

Kage

(P) (DE)

(P)

(P)
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44
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EC 43. Sub 88: EC 10. Sub 65; CC 65. Sub 70. and EC 30, Sub|44

CASE Exhibit GLB-1, Appendix GLp-l
43i-'age4i ot

2000 (D)

Lilly Sport Boats

V.

General Electric Company and BG & E

2000 (D)

H. Lin

Commonwealth Edison and General Electric

2000 (P) (DE)

March, et al.

V.

Goerke, et. al.

Langlade County Case no. OO-CV-16

2000 (P) (DE)

Tyler Rutzen

V.

Wisconsin Public Service

D = Work for Defense I = Investigation TE = Testimony PowerServices, Inc.
P = Work for Plaintiff R = Regulatory DE = Deposition Engineering and Management Services



2000

Via Electric

Gregory Poole Power Systems

2000

Monte Whitt

Wisconsin Public Service

2001

Odele Bethune

V.

Florida Power Corporation

00-573-CI-20

2001

Deborah Hunt

The Anderson, Inc., et. al

CASE

North Carolina Utilities Commission Docket Nos.

EG 18, Sub 88: EC 10. Sub 56: EC 66, Sub 70. and EG 30. Subi 44

Exhibit GLB-1, Appendix GL M
43

(D)
rage or

(P) (DE)

(P)

(P) (DE)

In the Circuit Court ofMontgomery County, Alabama Civil Action No. CV-2000-3177-MC

D = Work for Defense I = Investigation TE = Testimony
P = Work for Plaintiff R = Regulatory DE = Deposition Page 24
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2001

Mayra I. Cruz Rivera, et. al.

V.

General Electric Company, Inc., et. al.

00-2353 (CCC)

2001

Wake Medical Center

Gregory Poole Equipment Company

2001

Bill and Vicky Wallace

V.

Oakwood Homes

2002

CASE

North Carolina Utilities Commission Docket Nos.
EC 13. Sub 88: EG <10, Sub 66: EC 66. Sub 70. and EG 30, Sub 44

Exhibit GLB-1, Appendix GL
43Kage or

(D) (DE)

(D)

(D)

(P) (DE)

Scott Cameron, individually and as natural parent and guardian of Suzanne Elizabeth Lucille
Cameron, his daughter, and Jackie Cameron, his wife

V.

Construction Rental, Inc., Florida Power & Light Company

2004 CA 000135 SC

D = Work for Defense I = Investigation TE = Testimony
P = Work for Plaintiff R = Regulatory DE = Deposition
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EC 13. Sub 88: EC 10. Sub 66: EC 66, Sub 70. and EG 30. Subi 44

CASE Exhibit GLB-1, Appendix GL J-1
e'ag6 44ori43

2002 (D) (DE)

Kenneth Davis, Donna Davis, George T. Hicks and Mozelle Raye Hicks

V.

Piedmont EMC and Carolina Power & Light Co.

02 CVS 835/02-CVS-15

2002 (P)

Deaton

V.

Jefferson Mills

2002 (D)

Howell Construction

Brunswick EMC

2002 (D)

McDonald

Carolina Power & Light

D = Work for Defense I = Investigation TE = Testimony PowerServices, Inc.
P = Work for Plaintiff R = Regulatory DE= Deposition ® Engineering and Management Services



2002

"Musick/Colvin

V.

Paccar, Inc.

CV-Ol-J-1050

2002

Suzanne C. Sifford

CASE

North Carolina Utilities Commission Docket Nos.
EC 13. Sub 88; EC 10. Sub 66: QG 66. Sub 70. ond EG 30. Sub, 44

Exhibit GLB-1, Appendix GL i-1
43rage 40 ot

(P) (DE)

(D)

Thompson Heating and Air Conditioning and Becker Electric

2002

Willie Johnson and Evanise Johnson

Florida Power & Light Company

CL 99-007648-AE

2003

Benjamin Carosella

V.

FP&L

01-1982-CA Collier Co.

D = Work for Defense I = Investigation TE = Testimony
P = Work for Plaintiff R = Regulatory DE = Deposition Page 27
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(P) (DE)

PowerServices, Inc.
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2003

Gervacio

V.

Blue Ridge EMC

2003

Barbara Hunter

V.

Florida Power Corporation

2003

Jerry A. Jones

V.

AAA Electric Company, Inc.

OI-CVS 1113

2003

Norma L. Lourenco, Administratix

V.

City ofNew Bern, N.C.

04-CVS-4CVS 01163

D = Work for Defense I = Investigation TE = Testimony
P = Work for Plaintiff R = Regulatory DE = Deposition

CASE
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43
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(P)
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North Carolina Utilities Commission Docket Nos.

CASE
tic 13, Sub 88: EG 10. Sub 55: EC 65. Sub 70. and EG 30, Sub, 44

2003

Emmanuel Martinez, Donald Weygant, and Sandra Weygant

Exhibit GLB-1, Appendix GL J-1
43Kaqe4/ or

(P) (DE)

V.

Duke Energy Corporation, Camp Dresser & McKee, Anthony Crane Rental, L.P., and Terex
Corporation

6-03-0049-20

2003

James Miller and Kimberly Miller

Duke Energy Corporation

03-CP-42-0606

2003

Myrick

V.

Balmer, Vincent Electric

2003

Randy J. Stephan and Laura L. Stephan

Wisconsin Energy Power Company and Ricco Properties, LLC

03 CV 008731

D = Work for Defense T = Investigation TE = Testimony
P = Work for Plaintiff R = Regulatory DE = Deposition
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2003

Melvin Ernie Whitfield

V.

CASE

North Carolina Utilities Commission Docket Nos.
EG <13. Sub 88: EC i\0. Sub B6; EC 66, Sub 70. and EC 30. Sub 44

Exhibit GLB-1, Appendix GL }-1
43Page^

(P) (DE)
oT

Seigler Enterprises, Inc., and Mobile Tool International, Inc., d/b/a AmericaQuip

2002-CP-37-214

2003

The Travelers Indemnity, et al.

North Beach Services, Inc., et. al.

2003-CV-37-80

2003

Joseph Kadjeski, Et. Al.

Potomac Electric Power Company, Et. Al

Civil No. 1:01 CVO 1334

2004

Bennett Truck Transport

Progress Energy Carolina (CP«&;L)

03-CVS-683

D = Work for Defense I = Investigation TE = Testimony
P = Work for Plaintiff R = Regulatory DE = Deposition
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North Carolina Utilities Commission Docket Nos.
EC <13. Sub 88; EC 10. Sub 65; EC 56. Sub 70. and EC 30. Subi44

CASE Exhibit GLB-1, Appendix GL J-1
43i-'age 4y or

2004 (P)

Marty Wayne Brown

V.

Duke Power Company

2004 (D) (DE)

Continental Insurance Company

G&G Manufacturing LLC, and Home Depot USA, Inc.

7:04-CV-122-F(3)

2004 (p)

Jeffrey L. Curry

Coast Electric Power Association

A-2401-03-530

2004 (P) (DE)

Ray Deloache

V.

South Carolina Electric and Gas, Cutler-Hammer, et. Al.

D = Work for Defense I = Investigation TE = Testimony PowerServices, Inc.
P = Work for Plaintiff R = Regulatory DE = Deposition ® Engineering and Management Services



North Carolina Utilities Commission Docket Nos.

QC <13. Sub 88: EC 10. Sub 66; EG 66. Sub 70, and EC 80. Sub|44
CASE Exhibit GLB-1. Appendix GL M

Kage ou or

2004 (P)

Timothy Gray

Comcast, United Cable & Berkley B.C.

03-CP-08-1759

2004 (D) (DE)

Richard Warren King, et. al.

American Power Conversion Corporation

5:03-CV-704-BR(3)

2004 (D) (DE)

Kirkland and Carla Hall

V.

Potomac Electric Power Company

2004 , (D) (DE)

National Institute of Science

V.

General Electric Company

43

D = Work for Defense I = Investigation TE = Testimony . PowerServices, Inc.
P = Work for Plaintiff R = Regulatory DE = Deposition Engineeringand ManagementServices



North Carolina Utilities Commission Docket Nos.
EG 13. Sub 88; EC 10. Sub 65; EG 66. Sub 70. and EC 30, Sub

2004

Gerald Richter

Anderson Windows

2004

Sellars (Nationwide)

V.

Brunswick EMC

03-CVD-404

2004

Stephen Shepard

First Electric Cooperative, et. al.

CV-2004-170-2

CASE

2004

Standard Fire Insurance Company a/s/o Gilberta St John; Hail et. al.

(P)
Kage oi or

(D) (DE)

(P) (DE)

(D) (DE)

Potomac Electric Power Company d^/a PEPCO, a subsidiary of PEPCO Holdings, Inc., and
PEPCO Holdings, Inc.

250018-V

D = Work for Defense I = Investigation TE = Testimony
P = Work for Plaintiff R = Regulatory DE = Deposition Page 33
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North Carolina Utilities Comnnlssion Docket Nos.

EC <\3. Sub 88: EC IQ. Sub 55:'EC 66. Sub 70. and EC 30. Subi
CASE

2004
Kage 02 or

(P) (DE)

ShirresseB. Brockington, as Personal Representativeof the Estate of Heric Moreno Vallejo, and
Fenlx Cardona, Personal Representative of the Estate ofRusbeln Ramte Cardona

V.

Helnsohn Electric Service, Inc., C&W Services Inc., Richard Corbin, Arthur James, Walker
Grainger, James R. Harrison, Jr., and Charles Manlgo

03-CP-15-357

2004

Jean Victorin

(P) (DE) (TE)

Florida Power & Light Company, a Florida corporation, Publix Supermarkets, Inc., a Florida
Corporation; and The Forestville Corporation, a Florida Corporation d^/a Feick Security

00-29976 CA 30

2004

Thomas and Alta Wilson

Lakewood Industries

1:04-CV-0516-TWT

2004

Keith Fulbright, Sr., Vehna Fulbright

Lawrence Booth, PACCAR, Inc.

04-CV-229053

(P)

(P)

44
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43
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North Carolina Utilities Commission Docket Nos.
EC 13, Sub 88; EG -IQ. Sub 66: EC 65, Sub 70. and EC 30. Subi

CASE

2004

Amy Layfield, Individually and as next friend ofRichard Powers, III

V.

Georgia Power Company

CAFN: 2004-V-07977-L

2004

Jose Manuel Ruiz

V.

rage oj oi

(?) (DE)

(?) (DE)

South Carolina Electric & Gas Company, Inc. a subsidiary of SCANA Corp., Fletcher Bright
Company, DBS Const. Co., JLB Industries, Inc., Lynn Ladders & Scaffolding, Co., Inc., Kohl's
Department Stores, Inc., Choate Construction Co., et al. -

06-CP-10-3528

2005

Phyllis Absalom

TECO Energy, Inc., Tampa Electric Company and Southeast Milk, Inc.

2005

Adam Hall

Florida Power & Light

50-2005 CA 004853

D = Work for Defense I = Investigation TE = Testimony
P = Work for Plaintiff R = Regulatory DE = Deposition Page 35
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2005

Aaron Cody Hokanson

V.

Oklahoma Gas and Electric Company, et. al.

CJ-2005-116-01

CASE

North Carolina Utilities Commission Docket Nos.

EC 13. Sub 88: EG 10. Sub 56: EC 65. Sub 70. and EC 30. Subi 44

Exhibit GLB-1, Appendix GL
43Hage 04 or

(?) (DE)

2005 (P) (DE)

Cresencio Mendez, as Personal Representative of the Estate ofRegino Perez, descendent

V.

Florida Power & Light Company, Deborah Hearst, and Asplundh Tree Expert Co.,

05-004904 AO

2005

Jason Payne

V.

Surry-Yadkin Electric Membership Corporation

04 CVS 02757

2005

Doris Santos

V.

(D)

(D) (DE)

Consolidated Edison Company ofNew York, Inc. and General Electric, Inc.

Supreme Court NY Index No 23105/05

D = Work for Defense I = Investigation TE = Testimony
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North Carolina Utilities Commission Docket Nos.
EG 13. Sub 88; EG 10. Sub 66; EG 66. Sub 70. ond EC 30. Subi

CASE

2005
r^age 00 or

(P) (DE)

Marel Trujillo, as Guardian of the person and property of Marvin Trujillo (the Ward), and Sandra
Trujillo, as natural parent and Guardian of Carolina Trujillo, a minor

V.

Florida Power & Light Company, a Florida corporation, and Bellsouth Telecommuncations, Inc. a
foreign corporation

01-29015CA31

2005

Payton Wade Vaught

(P) (DE) (TE)

J. H. Bowman Electric Company, Inc. J. Hyatt Hammond Associates, Inc. Lyon Construction, Inc.
and the City of Greensboro, NC

05 CVS4127

2005 (P)

Charles David West and Chastity Dawn West and Jack William Delancey and Donna Darlene
Delancey

V.

Northem Tool & Equipment Company, Inc., and S & H Industries, Inc.

2005

Joseph Williams

Florida Power & Light, a corporation, and City ofMiami

05-19806 CA 05

D = Work for Defense I = Investigation TE = Testimony
P = Work for Plaintiff R = Regulatory DE = Deposition Page 37

(P) (DE)

PowerServices, Inc.
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North Carolina Utilities Commission Docket Nos.
EC <[9. Sub 88; EG 10. Sub 65; EC 66, Sub 70. and EC 30. gub|44

CASE Exhibit GLB-1, Appendix GLp-1
Kage so or'

2005 (P) (DE)

Tyrone Williams

V.

Florida Power & Light Company, M.J.S. Construction, Inc.

04860CA27

2005 (P) (DE) (TE)

Payton Wade Vaught

J.H. Bowman Electric Company, Inc., J. Hyatt Hammond Associates, Inc., and Lyon Construction,
Inc.

05 CVS4127

2005 (P) (DE)

Walter Washington

V.

Square D Company, and Trammell Crow Services, Inc.

760CL04S00672-01

2005 (P) (DE)

Estate of Craig Cecere

V.

Florida Power & Light Company

43

D =Work for Defense I =Investigation TE =Testimony .j. PowerServices, Inc.
P = Work for Plaintiff R = Regulatory DE = Deposition Engineering and Management Services



North Carolina Utilities Commission Docket Nos.
EG 18. Sub 88; EG <10. Sub 56; EC 55. Sub 70. and EC 30. Subi44

CASE Exhibit GLB-1, Appendix GL J-1
43nrtAi- rageor or2^ (D) (DE)

Donald Addison

Potomac Electric Power Company (PEPCO)

04-6079

2006 (P)

Eric Bennett and Pamela Bennett

Carolina Power & Light Company d/b/a Progress Energy Carolinas, Inc.

2006 (P)

Khadafy Bennett

V.

City ofWarner Robins

06-075

2006 (D)

Hobbs

General Electric, Westinghouse, and ABB

D = Work for Defense I = Investigation TE = Testimony PowerServices, Inc.
P = Work for Plaintiff R = Regulatory DE = Deposition Engineeringand ManagementServices



2006

Lewis

Carteret-Craven Electric Cooperative

2006

Elliott Littlejohn

Duke Power Company

2006

CASE

North Carolina Utilities Connmission Docket Nos.

EC <13. Sub 88: EC 'lO. Sub 66: EC 56. Sub 70. and CC SO. Sub

(D)

(P)

(P)

rage o» or

44

Exhibit GLB-1. Appendix GL^-1
43

Lilian B. Giraldo, as a personal representativeof the Estate of Javier E. Rojas, for the use and
benefit of the Estate of Javier E. Rojas, Liliana B. Giraldo and Maria Camilla Rojas

Stryker Electrical Contracting, Inc.

06-001110 CACE (08)

2006

Billy Cambell and Ruth Ross Campbell

Central Electric Membership Corporation

05 CVS 00775

D = Work for Defense I = Investigation TE = Testimony
P = Work for Plaintiff R = Regulatory DE ='Deposition

Page 40
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North Carolina Utilities Commission Docket Nos.

2006

Manuel Salazar, Jr.

V.

CASE
EC >13, Sub 88; EG 10. Sub 66; EG 66. Sub 70. and EG 30. Subi

Exhibit GLB-1, Appendix GL
Page oa or

(P) (DE)

South Carolina Electric & Gas Company, Grove Worldwide, Incorporated, Paul C. Rizzo
Associates, Inc., McGriff, Seibels& Williams, Inc., and LibertyMutualFire Insurance Company

03-CP-40-5996

2006

Larry Shifflett

(P) (DE) (TE)

General Electric Company and Electric Power Systems, Inc. and Electric Power Systems
International, Inc.

5:06CV00127

2006

Clarence Dale Cooper

Duke Power Company, LLC., and Waffle House, Inc.

2006-CP-23-5973

2006

Wallace Graham and Dorothy Graham

(P)

(P) (DE)

Bassett Furniture Industries, Fleetwood Homes of GA, Phillips, Inc., Progress Energy Carolinas,
Inc.

4:05-CV-02895-TLW-TER

D = Work for Defense I = Investigation TE = Testimony
P = Work for Plaintiff R = Regulatory DE = Deposition Page 41
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North Carolina Utilities Commission Docket Nos.

EC <13. Sub 88: EC 10. Sub 66: EG 66. Sub 70. ond EG 30. Subi 44

CASE Exhibit GLB-1. Appendix GL 5-1
page bu or i43

2006 (P)

Parker Liapple

V.

Square D Company

CL04S00672-00

2006 (P) (DE)

Javier Rivera, and FOCI Insurance Company

V.

Tampa Electric Company

04-04622, Division G

2006 (P) (DE)

Rick A. Bentz

V.

Wisconsin Electric Power Company;Fidelity & Guaranty Ins. Co. and Patrick Cudahy, Inc.

06 CV000060

2006 (P) (DE)

Wanda Gail Brown Estate of Gene Barry Brown

V.

Duke Energy Corporation

C.A. 2007-CP-23-1284, 2007-CP-23-I275

D = Work for Defense I = Investigation TE = Testimony PowerServices, Inc.
P = Work for Plaintiff R =Reguiatory DE = Deposition Engineeringand ManagementServices



North Carolina Utilities Commission Docket Nos.
EC 13. Sub 88; EC 10. Sub 66; CC 65, Sub 70. and EC 80. Sub

2007

Mikel Anthony Perry

V.

CASE

Electro-Mechanical Corporation, Theiron Joseph and Patrick Smith

0722-CC01010

2007

Jason Burden

V.

Duke Energy Corporation d/d/a Duke Power Company

2009-CP-24-1296

2007

Raymond Vasilas

V.

Florida Power & Light

rage bi or

(P) (DE)

. (P) (DE)

(P)

2007

Xavier Massey, a minor, by Celeste Massey, His Parent and Natural Guardian

(P) (DE) (TE)

V.

Duke Power Company, LLC d/b/a/ Duke Energy Carolinas, LLC

2009-CP-23-7220

D = Work for Defense I = Investigation TE = Testimony
P = Work for Plaintiff R = Regulatory DE = Deposition Page 43
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North Carolina Utilities Commission Docket Nos.

EG 'IS. Sub 88; CO -10. Sub 66: EG 66. Sub 70. and EG 30. Sub, 44

CASE

2007

Patricia Vancil; John A. Vancil III, deceased

V.

Desbuild and Tristate Mechanical

2007

Estate ofKenneth Heller

V.

Florida Power

2007

Adrana B. West, Cherylene E. Miller and Jean B. Nichols

V.

EnergyUnited Electric Membership Corporation

07 CVS 01378

2007

Neil Wolfe and Suzanne Wolfe

Wisconsin Electric

06-CV-3632

D = Work for Defense I = Investigation TE = Testimony
P = Work for Plaintiff R = Regulatory DE = Deposition Page 44

Exhibit GLB-1, Appendix GL
t-'age bz or
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(P)

(D)
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North Carolina Utilities Commission Docket Nos.
EC 13. Sub 88: EC *10. Sub 66; EG 66. Sub 70. and EC 30. Sub 44

CASE Exhibit GLB-1, Appendix GL 5-1

2007

Kim Shade

V.

Potomac Electric Power Company (PEPCO); District ofColumbia

07CA3337

Kage w or
(D) (DE)

20M (?) (DE)

Carolyn Hayes Individually and as Administrator of the Estate of John Hayes, Deceased

V.

Time Warner Cable, Inc., Owner and General Partner ofTime Warner Entertainment -
Advance/Newhouse Partnership

08 CVS 001889

2008

City of South Daytona, Florida

Florida Power & Light Company

2008-30441-CCICI

2008

Schroeder Brothers Farm, Inc. et al

V.

Wisconsin Public Service Corporation, et al

09-CV063-30201

D = Work for Defense I = Investigation TE = Testimony
P = Work for Plaintiff R = Regulatory DE = Deposition Page 45
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(?) (DE)
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Nor^ Carolina Utilities Commission Docket Nos.

CASE
EC <13. Sub 88: EC 'iO. Sub 56: EG 65, Sub 70. and EG SO. Sub 44

2008

William Elder

V.

Wisconsin Energies

2008

Edward Price, Judy Price, and Charles Clanton

V.

Exhibit GLB-1, Appendix GL 5-1
43page t34 or

(P) (DE)

(P) (DE)

Consolidated Metco, Inc., Thomas Coppedge, Christopher Thomas, and Wayne Duncan

07 CVS 01461

2008

Linda Hamilton, Representative of Estate ofHerbert Hamilton

(P) (DE)

Florida Power & Light Company, Asplundh Tree Expert Company,Boynton Landscape Company,
Inc. and Susan Smith

2006 CA 005471 MB AE

2008

Annette Rodriguez, Administrator of the Estate ofDaniel Rodriguez, Deceased

(D) (DE)

V.

Mastec North America, Inc., CPt&L Co., Progress Energy

06 CVS 6631

D = Work for Defense I = Investigation TE = Testimony
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North Carolina Utilities Commission Docket Nos.
EC 13. Sub 88: EC 'lO. Sub 65: EG 66. Sub 70. ond EC 30. Suh

2008

James Tuck

V.

Wake EMC

CASE

2008

Deborah Davis Kenemore, Administratix of the Estate of Nathan Davis Kenemore

V.

EnergyUnited EMC

(D)
Kage oo or

(D)

2008 (P) (DE)

Beverly Jean Burgess, and Michelle Mullins, Individually and on behalfof the Estate of Jean
Aubrey Smith

The City ofPublic Service Board ofCPS Energy

2007 CI03011 (TX)

2008

Jose Hemandez

v.

Duke Energy Corporation, LLC, fd/b/a Duke Power Company

2010-CP-23-0259

(P)

44

Exhibit GLB-1, Appendix GUfe-l
43
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North Carolina Utilities Commission Docket Nos.

EG 13. Sub 88: EG 10. Sub 66: EC 65. Sub 70. and EC 30. Sub|44
CASE Exhibit GLB-1, Appendix GL 5-1

Kage oo or i43
2008 (P)

Linda Robeson; Estate of James L. Robeson; Jennifer Hawker

V.

PPL Electric Utilities; PPL Coiporation

2008-CV-5118

2008 (P) (DE)

Joseph Hart, Guardian Ad Litem for Jose Guadalupe Vargas Morales

V.

Greensboro Contracting Corporation, Robert S. Isner, J. Nathan Isner, O'Henry Builders, Inc.,
Court B Properties, LLC, Duke Energy Carolinas, LLC, Duke Energy Corporation, City of
Greensboro, NC, Redevelopment Commission ofGreensboro et. al.

08 CVS 9952

2008 (D)

Richardson, Jon

V.

City ofMonroe

2008 (D)

The Travelers Insurance

V.

PEPCO

D = Work for Defense I = Investigation TE = Testimony PowerServices, Inc.
P = Work for Plaintiff R = Regulatory DE = Deposition Engineering and Management Services



CASE

North Carolina Utilities Commission Docket Nos.
EG 13. Sub 88; CC 1Q. Sub 65; EC 65. Sub 70. ond CC 30. Sub, 44

Exhibit GLB-1, AppendixGLb-1

2008

Vicki Addis as personal representative for the Estate ofMatthew Addis

Kage b/ or

(P) (DE)
43

V.

Duke Energy Carolinas, LLC and Chris Madden

09-CP-11-0377

2008

State Farm Fire and Casualty Company

V.

Potomac Electric Power Company

2008 CA 00621 OB

2008

Washington Baptist Church

V.

PEPCO

2008

Kembra Eubank, et al.,

V.

Kansas City Power & Light Company

0716-CV07429

D = Work for Defense I = Investigation TE = Testimony
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(D) PE)

(D)

(P) (DE)

PowerServices, Inc.
Engineering and Management Services



North Carolina Utillt'es Commission Docket Nos.

EC 13, Sub 88: EC 10. Sub 66: EG 66. Sub 70. and CO 80. Sub 44

CASE Exhibit GLB-1, Appendix GL 1-1
43

2009

Vincent P. Nertavich, Jr!

V.

PPL, PPL Corporation, et al.,

090902316

2009

(P)

P)

Kage bu or
(TE)

Department ofHealth and Mental Hygiene, State ofMaryland and Department ofGeneral Services,
State ofMaryland

V.

Baltimore Gas and Electric Company and General Electric

24-C09-001033

2009

The Estate of Jeffrey McCall

V.

(P) (DE)

Riverland Hedging & Topping, Inc., a Florida Corporation; Florida Power and Light, a Florida
Corporation, and Williamson Cattle Company, Inc., a Florida Corporation

2008-1315-CAll

2009

Carl W. Hibbert, and Margaret T. Hibbert

V.

The City ofRaleigh

07 CV 009258

D = Work for Defense I = Investigation TE = Testimony
P = Work for Plaintiff R = Regulatory DE = Deposition Page 50

(D)
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2009

Steven J. Smith and Eileen Smith h/w

V.

CASE

Nortii Carolina Utilities Commission Docket Nos.
EC -la. Sub 88: EC 10. Sub 65: EC 66. Sub 70. ond EG 30. Sub,

(D)
h'age or

44

Exhibit GLB-1, Appendix GL^-1
43

General Electric Company, PEPCO Holdings, Inc., et. al.

09C-02-099 CLS

2009

Brian A. Weber and Kathleen A. Weber

V.

EnergyUnited EMC

09 CVS 586

2009

GE Prolec Transformers, Inc.

North American Substation Services, LLC

lO-cv-01746

2009

Matthew Bumside

V.

Georgia Power Corp.

2009-2000478

D = Work for Defense T = Investigation TE = Testimony
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2009

Wes Harrell

V.

Mid Carolina Electric Coop.

CASE

North Carolina Utilit'es Commission Docket Nos.

EC 13. Sub 88; tIG 10. Sub 66; EC 66. Sub 70. ond EC 30. Subi44
5-1

43

Exhibit GLB-1, Appendix GL

(P)
Kage /u or

2009

Joseph &Maryl'ou Moeller and Nationwide Property &Casualty Insurance Company
(P)

V,

Tm-Flex Metal Hose, LLC; Carolina Fireplace Distributors, Inc.

11 CVS 4045

2009

Marcus Reed and Angel Rigor

V.

Etimex USA, Inc. and Duke Energy Carolinas, LLC

09-CVS-28476

2009

(P) (DE)

(P) (DE)

Shirley Lou Ann Williams, as Personal Representative ofthe Estate ofMark Douglas Williams,
Deceased

V.

Duke Energy Carolinas, LLC and Pike Electric, Inc.

8:10-352-RBH

D = Work for Defense I = Investigation TE = Testimony
P = Work for Plaintiff R = Regulatory DE = Deposition Page 52
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North Carolina Utilities Comnilssion Docket Nos.
• EC 13. Sub 88; EC <10. Sub 65; EC 66. Sub 70. ond EC 30. Sub, 44

CASE Exhibit GLB-1, Appendix GL 5-1

2009

Leah Vitrano, as Personal Representative of the Estate of Nicholas Vitrano, deceased

V.

Florida Power & Light Company

50 2010 CA 2538 MB AL

2009

Crystal Leeanne Asher as Personal Representative of the Estate of Joseph Bradley Asher

Duke Energy Carolinas, LLC

2009

Benjamin Noah Marquardt and Kathy Stahlman

V.

Nathan Decrow and City of Glenwood Springs

G09CV60, DIV. B

(P)
"PageTTof

(P)

(P) (DE) (TE)

2009

Sharod Sellers

(P) (DE)

H.G. Reynolds, Co., Inc.; Electric Service of South Carolina, LLC.

3:09-CV-00052

D = Work for Defense I = Investigation TE = Testimony
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North Carolina Utilities Commission Docket Nos.

EG 13. Sub 88: EC <10. Sub 66: EC 66. Sub 70. and EC 30. Sub
CASE Exhibit GLB-1, Appendix GL

2009

Lorenzo Catao, Sr. Personal representative of the Estate ofLorenzo Catao, Jr.

V.

Florida Power & Light Company, a Florida corporation

2009-CA04-3846XXXXMB AI

(P)
rage or

2010 (P) (DE)

Crystal Mitchell and Jeff Enriquez, as Co-Personal Representatives of the Estate of Jeffry Raye
Enriquez, (a minor) deceased

Bellsouth Telecommunications, Inc., d/b/a AT&T Florida, a Foreign Corporation; and Florida
Power & Light Company, a Florida Corporation

09-48838 CA 20

2010

Vemessa M. Neamo

V.

Potomac Electric Power Company

2010 CA 001633 V

2010

Potomac Electric Power Company

V.

Fort Myer Construction Corporation

2010 CA 001964 B

(D)

(P)

44

M
43

D = Work for Defense I = Investigation TE = Testimony
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North Carolina Utilities Commission Docket Nos.
EG 13. Sub 88; EC 10. Sub 65; EC 65. Sub 70. and EIC30. Sub, 44

CASE Exhibit GLB-1, AppendixGLp-1
43

2010

Lennie Hamby

V.

Electric Service Group, Inc.

2010

(P)
"PageTToT

(P)

LevinaMarieCampbell, as Administrator of the Estateof DurantCharles Campbell, deceased

V.

New River Electrical Corporation

2:09-cv-1131

2010

Renee M. Lattemer, Administratix of the Estate ofRonald S. Lattemer

The Potomac Edison CompanyAllegheny Energy, Inc. Shenandoah Network Company
Shenandoah Telecommunications Company, and U.S. Utility Contractor Company

09-C-306

2010

Debra A. Kelly and Girard Kelly

Frank Guastella, Individually and D/B/A Frank Guastella Electrician Company

5519-CIVIL-2000

(P) (DE)

(P)

D = Work for Defense I = Investigation TE = Testimony
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2010

Eric Friddle

V.

Pike Electric

2010

Sagraria Pavon

V.

CASE

North Carolina Utilities Commission Docket Nos.

EC 13. Sub 88: EC 10. Sub 65: EC 66. Sub 70. ond EC 30. Subi 44

Exhibit GLB-1, Appendix GL 1-1
43

(P)
TageTTof

(P) (DE)

Bellsouth Telecommunications, Inc. d/b/a AT&T, a foreign Corporation, and Florida Power &
Light Company, a Florida Corporation

08-60289 CA 10

2010

Estate ofKenneth Allen Close

V.

Baltimore Gas and Electric

2010

Joshua Cortez

V.

Florida Power & Light Co.

10-47500-12

D = Work for Defense I =» Investigation TE = Testimony
P = Work for Plaintiff R = Regulatory DE = Deposition Page 56
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North Carolina Ut'llfa'es Commission Docket Nos.
EC 13. Sub 88: EG 10. Sub 65; CC 55. Sub 70. one! EG 30. Sub

2010

Potomac Electric Power Company

V.

Berkel & Company Contractors Inc.

2010 CA 000544 B

CASE

(P)
h'age /o or

2010

Muyiwa Sobo, As Personal Representative of the Estate of Timika Revels, Et Al.

(D)

PEPCO Holdings, Inc. & Light Company

PJM-10-1254

2010

The Federal Reserve Bank ofRichmond Baltimore Generator Fire

V.

Renter & Hanney, Inc.

3:10CV922-JAG

2010

Brent Mell; Jessica Mell

V.

(P) (DE)

(?) (DE)

Madison Gas and Electric Company; ABC Insurance Company, Liberty Insurance Company

11CV1318

D = Work for Defense I = Investigation TE = Testimony
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North Carolina Utilities Commission Docket Nos.

EG 13. Sub 88: EC -10. Sub 66: EG 66. Sub 70. and CO 80. Sub 44

CASE Exhibit GLB-1, Appendix GL 1-1

2010

Leo Woelkers

V.

PPL Corporation

(P)
Page rb or

2010

French Broad EMC

(P) (DE)

V.

Verizon South

07 CVS 402

2010

Jaine Hartnett, as Legal Guardian of Lawrence Finer

V.

RBG, Inc., Altec Industries, Inc. and Honeywell International, Inc.

l:10-cv-10514-DPW

2010

(P) (DE)

(P) (DE)

Farm Family Casualty Insurance Company A/S/0 Hionis Nursery and, Spiros Hionis and Hionis
Greenhouses, Inc.

Blackmore Company, Inc. and R. Schrock. Company, Brian M. Stagnitti, Family Financial Group
LLC and Farm Family Casualty Insurance Company

HNT-L-196-09

43

D = Work for Defense I = Investigation TE = Testimony
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North Carolina Utilities Commission Docket Nos.
EC -18. Sub 88; EC tO. Sub 56; EG 65. Sub 70. ond EG 80. Subi44

CASE Exhibit GLB-1, Appendix GL 5-1
43

2011 (P)

YoussoufKone

V.

Comcast Corporation, et al.

336771V

mi (P)

Renee Lempke, Individual and as the Executrix of the Estate of Robert Lempeke, deceased

First Energy Corporation, et al.

003351

2011 (?) (DE)

Potomac Electric Power Company

District of Columbia Water and Sewer Authority, et al.

2009 CA 005006 B

2011 (P)

Debra Sumner, as Personal Representative of the Estate of Joshua Lee Sumner, deceased

Florida Department of Transportation; Strategy Energy Corporation; Strategy Energy Consultants,
LLC; Infrastructure Corporation ofAmerica; Deangelo Brothers, Inc.; and Strategic Energy
Efficiency Associates, Inc.

CACE09069887 (12)

D = Work for Defense I = Investigation TE = Testimony PowerServices, Inc.
P = Work for Plaintiff R = Regulatory DE= Deposition ® Engineering and Management Services



2011

Jose De La Cruz

V.

Virgin Islands Water and Power Authority

l:07-cv-00009

2011

Calvin McLeod and Maria McLeod

Progress Energy Carolinas, Inc.

3:10-cv-03247-JPA

2011

Steve Baptiste

VI Water and Power Authority (WAPA)

SX-07-CV-0000576

2011

Ludmila Clifton

V.

Potomac Electric Power Company, Et. Al.

332007-V

D = Work for Defense I = Investigation TE = Testimony
P = Work for Plaintiff R = Regulatory DE = Deposition
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North Carolina Utilities Commission Docket Nos.
EC 13. Sub 88; EC <10. Sub 65; GC 65. Sub 70. and EG 30. Sub

2011

Lawrence & Mary Hoagland

V.

Wisconsin Public Service Corporation

2011

CASE

(P)
Kage /y or

(D)

Sandra Pringle, Individuallyand as personal representativeof the Estate of JammalPringle, and as
GAL for both Sandquan Pringle and Sandrian Pouge

Wilma Dargan; Myers Lewis d/b/a Lewis Electrical Service, LLC; Carolina Power and Light d/b/a
Progress Energy Carolinas, Inc. City ofLamar, County of Darlington and John Does 1-10

lO-CP-16-0834

2011

James Young

V.

Virgin Islands Water and Power Authority (WAPA)

183/2007

(P)

2011

Carolyn R. Cunningham personal representative of the estate ofRobert Cunningham

(P)

V.

South Carolina Electric & Gas Company

2012-CP-40-5871
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2011

Barry Johnston

V.

Southern Pine Electric

2011

Cody F. Rector

V.

Pro Erectors, Inc.

CLl 1-000085-00

2011

Micheal Smith

V.

Florida Power & Light

2011

Jarried Jackson and Quinn Jackson

V.

CASE

William L. Shipley, Jr., Gary Chapman and John Doe

2010-CP-26-6467
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North Carolina Utilities Commission Docket Nos.
EC Sub 88; EG 10. Sub 65; EG 66. Sub 70. and EC 30. Subi44

CASE Exhibit GLB-1, Appendix GL
43TTTi r^age oi or

2011 (P)

Wade L. Madole

V.

DAVCO Electrical Contractors, NorthstarFood Service, ESI Constructor

2011 (D) (DE)

Oklahoma Gas and Electric Company, an OklahomaCorporation

Rex Welch, individually,Welch Roofing & Construction, Inc., and Oklahoma Corporation,
Midwest Roofing Supply, Inc. an Oklahoma Corporation, Denis Thompson, individually, d/b/a
Dinosaur Construction and Remodeling,

CJ-2008-294

2011 (?)

Brain Alvin Edmunds

ABC Company, a fictitious manufacturer, DEE Company, a fictitious distributor Midwest Aerial
Service, Inc., GHI Insurance Company a fictitious insurance corporation, and West Bend Mutual
Insurance Company

IICV 0523

2011 (D)

Buddy Evans

ANEC

D = Work for Defense I = Investigation TE = Testimony PowerServices, Inc.
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2011

Maria Del Carmen Herrera; Jose Trinidad Herrera; Alberto Herrera; Eduardo Guerra

Pap"
(P) (DE)

V.

Pacific Gas and Electric Company (PG&E)

CIVMSC12-00754

2011

John Carreon

A. Tobias Hedgepeth and C. Hedgepeth

CL11-2745

2011

Evan Alexander Tucker and Richard Wade Halford

Wake EMC

2011

Roy John Logan Oberlin; Georgia Ann Mauer Oberlin

V.

Progress Energy, Inc.; Progress Energy Service Company, LLC

11 CVS 2227
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43Kagewor

2012 (D)

Woods, D.G.

Georgia Pacific

2012 (P) (DE)

Rex Dean Williams, Sophia Williams, Ashley Williams, and Rex Dean Williams II

V.

Altec Industries, Inc., and United Electrical Cooperative Services, Inc.

Cause No. C-2010-00642

2012 (P)

Timothy D. Todd, Jr.

Forked Deer Electric Cooperative, Inc.; Char Lisa, Inc.; Coimtyline Dragway, Inc.; The New Great
River Road Motorspoits Park, Inc., Anthony Munoz, John Munoz, Barbara Munoz; Chandler
Properties, LLC; and Mamie Chandler individually and d/b/a Cybersoundz

2011-CV-52

2012 (P)

The Federal Reserve Bank ofRichmond UPS Failure

D = Work for Defense I = Investigation TE = Testimony PowerServices, Inc.
P = Work for Plaintiff R = Regulatory DE = Deposition Engineering and Management Services
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2012

Logan L. Fray; Leslie Fray; MCI Broadband Solutions, Inc.

V.

Kage ti4 or
(P) (DE)

Virginia Electric and Power Company; Dominion Virginia Power; MCI Broadband Solutions, Inc.,
Altrex, Inc.

CLl 1-001651-00

2012

William Lawler

V.

(P)

PECO Energy Corp.; Exelon Corp; Matthew Vasaturo; Joseph Vasaturo; Aldente Pizza, Inc.; Tony
Roni's ofDrexel Hill; Tony Roni Holding Co; Tony Roni's Development Partners; Tony A's Pizza

2012

Melvin L. Cockhren II

V.

(P)

Pacific Gas and Electric Company; Haijindar S. Chima; Margaret M. Chima; Hagindar S. Chima
and Margaret M. Chima, Trustees;

CGC 13-529137

2012

Cleveland Ellis

Power Design, Inc., Fortune-Johnson, Inc.

11 CVS 005944
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2012

Eugenic De La Parra Hernandez

V.

Timothy Edbrooke, Melissa Edbrooke

12-20605-CIV-MORENO

2012

David Vales

Pennsylvania Electric Co. (Penelec)

237-Civil-2011

2012

Angela Horton, et. al.

v.

Jacobs Engineering Group, Inc., et. al.

lO-CVS-6016

2012

Jon Clark

CASE

North Carolina Utilifes Commission Docket Nos.
EC 13. Sub 88; EC 10. Sub 65; CC 65. Sub 70. and EC 30. Subi

(P)
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(P)

(P) (DE)

(P)

44
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CW Electric, American Staffing, Eaton Electric, Chesapeake Energy

GD-13-006269
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h^age oo or i43
2012 (P)

Gary Vaughn

V.

Pike Electric Inc.

2012 (P)

Jason Lawson

V.

Indian Electric Coop.

2012 (P)

Lisa A. Ward, Individually and as Personal Representative and Next Friend of Christian Caleb
Ward and Joshua Seth Ward minors and as Adminsitratrix of the Estate of William Bertt Ward,
deceased

V.

Walter J. Guilfoyle, Jr.

2012-CV-0005

2012 (D)

Amber Leigh Barrett

V.

Progress Energy Carolinas

D = Work for Defense I = Investigation TE = Testimony _ PowerServices, Inc.
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Monica MuIIins

V.

CASE
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43

(D)
rageo/ or

Power Source, LLC; Andy Sexton; John Doe and other Unknown Employees ofPower Source, Inc.

11 CVS8133

2012

James and Dawn Salazar

(P) (DE)

Ameren Services Company; Cellnet Technology, Inc.; Danny M. Weis; Steven M. Meiners;
Henkels & McCoy Inc.; David Wilson; Phillip T. Kallal

10SL-CC03541

2012

Stephanie Knopick

Towns ofFremont & Stantonsburg

12CVS 1919

2012

Katherine L. Waddell

(D)

(P)

Old Dominion Freight Line, Inc.; Ricky Wayne Stallings; and Bellsouth Telecommunications, LLC
d/b/a AT&T North Carolina

12CVS 10288
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2012

AMD Fanns, Andy Davis

V.

Halifax EMC

13 CVS 255

2012

Kip Warren

V.

Halifax EMC

2012

Tony Edward Havner

V.

CASE

Tommie Walker; North Arkansas Electric Coop

CV-2011-397-3

2013

Cincinnati Ins. Co. a/s/o Renter & Haney, Inc.

V.

Cummins Power Systems, LLC

I:12-cv-00491-CCB
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2013

Adyson Vermillion

V.

CASE

North Carolina Utilities Commission Docket Nos.
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(P)
h'age ay or

44

Exhibit GLB-1, AppendixGLb-1
43

Ameren Corporation, Union Electric Company, Ameren Development Company and Ameren
Services Company

11CM-CC00358

2013

Matthew Morton

V.

Tideland EMC

2013

Clifton Morgan and Phyllis Morgan

V.

City Water and Light Plant of the City of Jonesboro, Arkansas, et. al.

CV-14-521

2013

John Caudle

V.

City ofRocky Mount

11 CVS 101
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2013

Rae Franks as Personal Representative of the Estate ofJorge Carrera Zarate

Merchant Transport; Palm Beach Trucking Co.

CAGE 13-022197

2013

Eva Cuttino and Tamika Hathaway

V.

Roanoke Electric Membership Corporation

(P)

(D)

2013 (D)

Teresa Rogers, Aministratix of the Estate ofTimothy Cory Rogers, Deceased

h-age au or

V.

Carolina Power & Light Company d/b/a Progress Energy Carolinas, Inc., Southern Industrial,
Constructors, Inc., James G. Bordeaux, Dennis Earp, Teresa Harrison, Roland Riverbark, William
"David" Benton, Lawrence "David" Smith, Jr., Thomas Hanes & Luther St

12CVS2144

2013

Rutherford Electric Membership Corporation

V.

(P) (DE) (TE)

Time Warner Entertainment-Advance/Newhouse Partnership, d/b/a Time Warner Cable

13-CVS-231
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2013

Fujita Property Guam

V.

Guam Power Authority

2013

Richard Huber

Locust Point Quarry

2013

Paul Cusin

V.

Water And Power Authority Virgin Islands

2013

Earl Demming

V.

CASE

North Carolina Utilities Commission Docket Nos.
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(P)
page yi or
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(P)
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44
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Virgin Islands Water and Power Authority and Watergate Villas, Section 1 and Watergate Villias,
Section 2 aka Regatta Point Villas

ST-ll-CV-586
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2013

Bruce Klinger

V.

PSE&G Power, et. al.

MER-L-630-13

2013

Michael W. Mclntyre

V.

CASE

North Carolina Utilities Commission Docket Nos.
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(P)
(-•age vz ot

(?) (DE)

Atlantic Dry Ice, LLC, Siemen's Corporation, Siemens Aktiengesellschaft a/k/a Siemens AG,
Siemens Energy, Inc., Siemens Industry, Inc., Siemens Entities

3:13CV538CWR-FKB

2013

Rutherford Electric Membership Corporation

V.

130 of Chatham, LLC

13-SP-95

2013

Casey Cheek, as Personal Representative of the Estate of Jeffrey Cheek

Marlboro County School District

2013-CP-34-00184
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EC "18. Sub 88; EC 10. Sub 66; EC 66. Sub 70. and EC 30. Sub

2013

Thomas Gdovin

Schneider Electric, et. al.

12-CV-5107

CASE
Page"S3^

(P) (DE)

2013

Starr Indemnity & Liability Company, A/S/0 Pacific Coast Feather Company

(P)

V.

Henderson Daly, LLC, and Wausau Underwriters Insurance Company

ll-CVS-403

2013

Ronald D. Minter

Ameren Corporation, et. al.

14CN-CV00323

2013

Allstate Insurance Company a/s/o Florentina and Bassile Boicu

V.

LG Electronics, Inc. and Lowe's Companies, Inc.

5:12-cv-01113-LS
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North Carolina Utilities Commission Docket Nos.

CASE
EC <13. Sub 88: EC <10. Sub 66: EG 56, Sub 70. and EG 30. Sub

2013

Exhibit GLB-1, Appendix GL
page y4 or

(D) (DE)

Shiva Ghafoorian, Individually and as the Personal Representative of the Estate ofMohammed
Ghafoorian

V.

Potomac Electrical Power Company

2012 CA 009586-12

2013

Carole H. Kerns, et. al.

V.

Potomac Electric Power Company, et. al.

2013 CA 002138B

2013

Liberty Mutual Fire Insurance Company a/s/o Norma E. Mortataya

Potomac Electric Power Company

CAL13-15153

2013

Deanna Duvall

V.

P)

P)

P)

Euro-Pro Operating LLC, Euro-Pro Management Company;SIP CindersonMotor Co., Ltd; Big
Lots Stores, Inc.; Larry E. Gregg, Jr., and Melissa A. Haraer

13 CV 01177

44

5-1

43
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2014

Louise Kennedy

V.

CASE

North Carolina Utilities Commission Docket Nos.
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Kage yo or

44
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43

St. Charles Gin Co. and Progress Energy Service Co., Inc.

2012-CP-31-0186

2014

Alan D. Kritz, M.D.

Wake Electric Membership Corporation d/b/a Wake Electric, et. al.

14-CVS-15229, 15-CVS-002017

2014

Nick Savage

V.

Kansas City Power & Light

12CY-CV01286 4

2014

Potomac Electric Power Company

V.

Grade Line Engineering & Construction, LLC

2013 CA 004799 B
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P = Work for Plaintiff R = Regulatory DE - Deposition Page 77

(D) PE)

(P) PE) (TE)

(P)

PowerServices, Inc.
Engineering and Management Services



2014

Mark and Stacey McDermott

V.

Duquesne Light, Co, et. al.

10255-2013

2014

Micron Technology, Inc.

CASE
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43

(P)
•PageWoT

(D) (DE)

Safway Services, LLC, Misivike Contractors, Inc. and Roberta Aquino

CL 12003276

2014

Demian Padron

V.

(P) (DE)

South Florida Stadium, LLC, South Florida Stadium Corporation, Sun Life Stadium, Inc., Sun Life
Stadium, Pro Player Stadium, Aggreko Holdings, Inc. Aggreko Generator Company, National
Football League, Inc., National Football League, Inc., and John Lampo

14-001874 CA (01)

2014

Willie and Melissa Cardwell

Southside Electric Cooperative

CL14-1117&CL14-1118
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CO 13. Sub 88: £0 'tO. Sub 66; EG 65. Sub 70. and EG 30. Sub 44

2014

Gasis Thomas, Jordan Thomas and GUnda Thomas

V.

First Energy Corporation, et. al.

CV-13-798520

2014

Estate ofThomas Richard Sheppard and Shirley Sheppard

V.

Exhibit GLB-1, Appendix GL 5-1
43PageyTm

(P) (DE)

(P) (DE)

Westar Energy, Inc., Scott Trettel d/b/a Trettel Design and G.R.LA., Inc., and Lawrence
Preservation Alliance, Inc.

2015-CV-000068

2014

Estate ofFernando Melchor

Peace River Electric Cooperative, Inc.

2014

Jacobs Engineering

ConAgra

CI14-387
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Donnie Goins, John Austin, Jackie Knapp

CASE
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Exhibit GLB-1, Appendix GL
PageWof

(D) (DE) fTE)

Frontier Communications of the Carolinas, LLC; Time Warner Cable Southeast, LLC; Wake
Electric Membership Corporation d/b/a Wake Electric

14 CVS 015229

2014

Potomac Electric Power Company

V.

G.T. Contracting Corporation

2014 CA 003003B

2015

CSX Transportation, Inc.

(P)

(D) (DE)

City ofFayetteville and Public Works Commission of the City of Fayetteville, aTk/a Fayetteville
Public Works Commission

14-CVS-1826

2015

Estate ofMichael Alfaro

V.

PSE&G, et. al

MID-L-2356-15

(P) (DE)

44

5-1

43
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2015

Christensen

CASE

Unified Government of Wyandotte County/BPU

2015

Shane Jackson

Empire District Electric Company, et. al.

11AO-CC00130

2015

North Carolina Utilities Commission Docket Nos.
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(P)
t-^age aa or

(P) (DE)

(P)

Christine Klingsten, Individually and as Personal Representative of the Estate of John Klingsten

V.

Alerie Ann Lyons, Norma Lyons, Ruben Rocha and Starfish Yacht Service, Inc.

CACE 13 027758 (09)

2015

Johnny Harness

V.

Ameren and Utilimap, et. al.

13-L-86

D = Work for Defense I = Investigation TE = Testimony
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2016

PEPCO

V.

DCWASA

2015 OA 006145 B

2016

Brad E. Gatewood

V.

Guy M. Turner, Inc.

2015-CP-16-00846

2016

VML County ofHalifax

JE Biuton Construction

CL13000375-00

2016

Potomac Electric Power Company

V.

F & L Construction, Inc. et al

2015 CA 000598 B

D = Work for Defense I = Investigation TE = Testimony
P = Work for Plaintiff R = Regulatory DE = Deposition
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43T77T ' rage lui or

2016 (P) (DE)

William Fleskes

V.

Fogelman Realty Group, LLC; Fogelman Management Group, LLC; Country Squire-Brookside,
LLC; Country Squire Apartments; Country Squire South, LLC and Higgihs Electric, LLC

CT-003440-13

2016 (P)

PEPCO

Utility Systems Construction

2016 (D)

Hospira, Inc.

V.

Lawler Logs, Inc. and B&B

15-CVS-004138

D = Work for Defense I = Investigation TE = Testimony PowerServices, Inc.
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North Carolina Utilities Commission Docket Nos.
EC-43. Sub 88; EC-49. Sub 55; EC-55, Sub 70. and EC-39. Sub 44

ACTIVE AND fflSTORIC REGULATORY CASES Exhibit glb-i . Appendix glb-i
BYGREGORYL. BOOTH,PE, PLS ^^9®

2017

Investigation into the Designation of Non-TransmissionAlternative (NTA) Coordinator

Docket No. 2016-00049

2017

Investigationof Inclusion of Acadia Substation Investment in Rates Pertaining to Emera Maine

Docket No. 2017-00018

Commonwealth of Virginia State CorDoration Commission

RappahannockElectric Cooperative,247 Industrial Court, Fredericksburg,VA 22408

CaseNo. PUE-2009-0010 (HE)

2007

DelmarvaPower& Light SystemAcquisition Purchase for A & N Electric Cooperative, Post OfficeBox 290,
21275 CooperativeWay, Tasley, VA 23441 and Old Dominion Electric Cooperative,4201 Dominion Boulevard,
Glen Allen, VA 23060

CaseNos. PUE-2007-00060, 00061, 00062,00063,and 00065 (HE)

2009

Potomac Edison/Allegheny Energy System Acquisition Purchase for Shenandoah Valley Electric Cooperative, 147
Dinkel Ave., Hwy 257, Mt. Crawford, VA 22841

CaseNo. PUE-2009-00101 (HE)

2011

Virginia, Maryland & Delaware Association of Electric Cooperatives Commonwealth of Virginiaat the relationof
the State Corporation Commissionin the Matter of Determining Appropriate Regulation of Pole Attachments and
Cost Sharing in Virginia

CaseNo.PUE-2011-00033 (HE)

2013

Northern Virginia Electric Cooperative Pole Attachment Dispute with ComCast

PUE-2013-00055 . (HE)

Delaware Public Service Commission

Delaware Electric Cooperative, Inc., Retail Rate Case and Reliability Cases

(HE)

HE =Hearing . pggg j PowerServices, Inc.
WX = Written Testimony Engineering and Management Services
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E043. Sub 88; EC-49. Sub 55;'EC-55. Sub 70. and EC-39. Sub 44
ACTIVE AND HISTORIC REGULATORY CASES Exhibit glb-i , Appendix glb-i

BY GREGORY L. BOOTH, PE, PLS

Federal Energy Regulatory Commission

Public Works Commission of the City ofFayetteville, NC v. Carolina Power & Light Company

ER76-, ER77-, ER78, ER81-344, ER84- (HE)

2000

North Carolina Electric Membership Corporation v. Duke Energy Corporation and Duke Electric Transmission

EROl-282-000 and EROl-283-000 (HE)

2000

North Carolina Electric Membership Corporation v. Virginia Electric Power Company dba North Carolina Power

EL90-26-00-000 (HE)

2015

Application for Authorization Pursuant to Section 203(a)(1)(A) and 203(a)(2) of the Federal Power Act and
Request for Waivers of Certain Filing Requirements

Dkt EC15- -000

Florida Public Service Commission (PSCl

2007

Municipal Utility Underground Consortium Pre-Filed Testimony for Storm Hardening and Undergrounding
Assessment

Docket Nos. 67023-EI, 080244-EI, and 080522-EI (HE)

2007

Gulf Power Company's Storm Hardening Plan Pre-filed Testimony on Behalf of City ofPanama City Beach, Florida

Florida PSC Docket No. 070299-EI (HE)

Massachusetts Department ofPublic Utilities

2012

Massachusetts Office ofAttomey General Commonwealth ofMassachusetts Department ofPublic Utilities
Massachusetts Electric Company and Nantucket Electric Company d/b/a National Grid Review for Storm Response
and Recovery of2008 Storm Costs

DPU11-56 (WT)(HE)

HE =Hearing p„_2 PowerServices, Inc.
WT = Written Testimony Engineering and Management Services
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ACTIVE AND fflSTORIC REGULATORY CASES Exhibit glb-i , Appendix glb-i

BY GREGORY L. BOOTH, PE, PLS

Massachusetts Department of Public Utilities

2012

Massachusetts Office ofAttorney General Western Massachusetts Electric Company, Northeast Utilities System,
Review for Recovery of Storm Costs

DPU 11-102/DPU 1l-ia2A (WT) (HE)

2013

Massachusetts Office of Attorney General Nstar Review for Recovery of Storm Costs

DPU 13-52 (WT) (HE)

2014

Massachusetts Office ofAttorney General National Grid Solar Generation Phase U Program Assessment

D.P.U. 14-01 (WT)

2014

Massachusetts Office ofAttorney General Western Massachusetts Electric Company, Review of Storm Recovery
' Reserve Cost Adjustment "SRRCA"

D.P.U. 13-135 (WT) (HE)

2016

MA Elec. Co. and Nantucket Elec. Co. d/b/a National Grid, Fitchburg Gas and Electric Light Co. d/a/a Unitil and
NSTAR Elec. Co. and Western MA Elec. Co. d/b/a Eversource for Approval by the DPU of their Grid
Modernization Plan

DPU 120-123

2017

Nstar Electric Company and Western Massachusetts Electric Company d/b/a Eversource Energy Petition for
Approval ofa Performance-Based Ratemaking Mechanism and General Distribution Revenue Change

DPU 17-05

Minnesota Department of Public Service/Environmental Quality Board

Transmission Line Assessment Minnesota Department ofPublic Service and Minnesota Environmental Quality
Board

im
New Hampshire Public Utilities Commission

2004

City ofBedford v. Public Service ofNew Hampshire
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New Jersey Public Service Commission

Sussex Rural Electric Cooperative Retail Rate Cases

(HE)

2004

New Jersey Board ofPublic Utilities, Focused audit of the planning, operations and maintenance practices, policies
and procedures ofJersey Central Power & Light Company

Docket No. EXa2120950' (HE)

2015

Jersey Central Power & Light Company ("JCP&L") and Mid-Atlantic Interstate Transmission, LLC ("MAIT")
FERC 7 Factor Test Evaluation

BPU Docket No. EM1506d733 (WT)

2016

Atlantic City Electric Company for Approval ofAmendments to its Tariff to Provide for an Increase in Rates and
Charges For Electric Service Pursuant to NJSA 48:2-21 and JJSA 48:2-21.1

DPU Docket No. ER16030252 OAL Docket No. PUC 5556-16

North Carolina Utilities Commission

Larry Eaves, et. al. v. Town of Clayton

(HE)

Poly-Loc v. Town ofTarboro

(HE)

1990

Delora Dennis, et. al. v. Haywood EMC

E-7, Sub 474, EC-10, Sub 37, E013, Sub 151 (HE)

2001

Wake EMC Right ofWay Acquisition

(TE)
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North Carolina Utilities Commission

2002

Progress Energy Carolinas, Inc.,
Siler City Transmission Line Issues

General Court of Justice Superior Court Division, File No. 03 CVS SP 251, 252, 253,254, (WT) (HE)
255

2004

John Wardlaw, et. al. Interveners v. Progress Energy Carolinas

Docket No. E-2, Sub 855 (HE)

2011

Frontier Communications of the Carolinas, Inc.

ll-CVS-17175

2017

Time Warner Cable Southeast LLC

NCUC Docket Nos. EC-43 5888, EC-49 555, EC55 570 and EC-39 S44

2017

Blue Ridge Electric Membership Corporation

Docket No EC-23, SUB 50

Pennsylvania Public Utility Commission

2004

Investigation regarding the Metropolitan Edison Company Pennsylvania Electric Company and Pennsylvania
Power Company Reliability Performance

Docket No. 1-00040102 (WT) (HE)

2006

Investigation regarding Pennsylvania Rural Electric Association / Allegheny Electric Cooperative Rates

Docket Nos. R-00061366, R-0061367, et. al. (WT) (HE)

2007

Wellsboro Electric Company participants Included C&T Enterprises, Inc., comprised ofWellsboro Electric
Company, Claverack Rural Electric Cooperative, Inc., Tri-County Rural Electric Cooperative, Inc., and Citizens
Electric

Docket No. P-2008-2020257 (WT) (HE)

HE =Hearing p™5 PowerServices, Inc.
WT =Written Testimony Engineering and Management Services



North Carolina Utilities Gommission Docket Nos.

EC-43. Sub 88; EC-49. Sub 55; EC-55. Sub 70, and EC-39, Sub 44

ACTIVE AND HISTORIC REGULATORY CASES Exhibit glb-i . Appendix glb-i

BY GREGORY L. BOOTH, PE, PLS

Pennsylvania Public Utility Commission

2014

PREA 2014 Intervention Assistance, Analysis of Service Reliability Concerns Regarding West Pennsylvania Power
Company, Pennsylvania Electric Company, Metropolitan Edison Company (First Energy Company)

Docket Nos. R-2014-2428742, -2428743, -2428744, -248745 (WT)

2014

Pennsylvania Rural Utility Commission

R-2014-2428742, R-2014-2428743,R-2014-2428744,R-2014-2428745 (WT)

2015

MAIT and PENELEC for Authorizing the Transfer of Certain Transmission Assets from MET-Ed & PENELEC to
MAIT

A-2015-2488903 (cons.)

Rhode Island Public Utilities Commission

1997

Testimony before the Rhode Island Utilities Commission, on behalf ofRhode Island Division ofPublic Utihties
and Carriers, May 15, 1997

Docket No. 2489 (WT) (HE)

2003

Testimony before the Rhode Island Utilities Commission on behalf ofRhode Island Division of Public Utilities and
Carriers, December 2003

Docket No. 2930 (WT) (HE)

2004

Issuance ofAdvisory Opinion to Energy Facility Siting Board Regarding The Naixagansett Electric Company's
Application to Relocate Transmission Lines Between Providence and East Providence, 2004

Docket No. 3564 (WT) (HE)

2006

Issuance ofAdvisory Opinion to Energy Facility Siting Board Regarding the Narragansett Electric Company d/b/a
National Grid's Application to Construct and Alter Major Energy Facilities, 2006

Docket No. 3732 (WT) (HE)

2007

Issuance ofAdvisory Opinion to RIDPUC in the Matter of the Joseph Allard Fatality Involving Verizon and
National Grid
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Rhode Island Public Utilities Commission

2008

Issuance of Advisory Opinion to Energy Facility Siting Board Regarding the Narragansett Electric Company d/b/a
National Grid's Application to Construct and Alter Major Energy Facilities, 2008

Docket No. 4029 (WT) (HE)

2010

Rhode Island Division of Public Utilities and Carriers Narragansett Tariff Investigation

Docket No. R.LP.U.C. 4065

2010

National Grid Proposed Electric Infrastructure, Safety and Reliability Plan for FY 2012 Submitted Pursuant to
R.I.G.L. §39-1-27.7.1

Docket No. 4218

2012

National Grid Electric FY 2013 Electric Infrastructure, Safety and Reliability Plan

Docket No. 4307

2012

National Grid Hurricane Irene Response Assessment, 2012

DocketNo. D-lI-94

2012

Public Utilities Commission Review of Storm Contingency Funds ofElectric Utilities

DocketNo. 2509

2012

Commission's Investigation Relating to Stray and Contact Voltage

DocketNo. 4237

2012

Rhode Island Public Utilities Commission Interstate Reliability Assessment

Docket No. 4360

2012

National Grid Electric Infrastructure, Safety, and Reliability Plan for 2014

Docket No. 4382

(WT)(HE)

(WT) (HE)

(WT)(HE)

(WT) (HE)

(WT)

(WT) (HE)

(WT) (HE)
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Rhode Island Public Utilities Commission

2Q14

National Grid Electric Infrastructure, Safety, and Reliability Plan 2015 Proposal

Docket No. 4473 (WT) (HE)

2014

National Grid's FY 2016 Electric Infrastructure, Safety and Reliability Plan

Docket No. 4539 (WT) (HE)

2015

Division's Investigation into Verizon's Vegetation Management Practices

2015

Wind Energy Development, LLC (WED) and ACP Land, LLC Petition for Dispute Resolution Relating to
Interconnection

Docket No. 4483 (WT)

2015

National Grid Electric Infrastructure, Safety, and Reliability Plan FY 2017

Docket No. 4592 (WT) (HE)

2016

PUC Advisory Opinion Regarding Need ofThe Narragansett Electric Co. d/b/a National Grid to Construct and
Alter Certain Transmission Components in the Towns ofPortsmouth and Middletown (Aquidneck Island
Reliability Project)

Docket No. 4614

2016 ,

National Grid Electric Infrastructure, Safety, and Reliability Plan FY 2018

Docket No. 4682 (WT)

State of Maine Public Advocate

2016

Efficiency Maine Trust Request for Examination ofVoltage Optimization Pilot Program Docket No. 2016-00162

Dkt. 2016-00162
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Section 2.

Definitions of special terms

The following definitions are for use with the National Electrical Safety Code. For other use. and for
definitions notcontained herein, theIEEE Standards Dictionary Online should bereferenced.

NOTE: IEEE Standards Dictionary Online isavailable at: http://ieeexDlore.ieee.org/xDls/dictiQnarv.jsp.

administrative authority. The governmental authority exercising jurisdiction over application ofthis Code.

ampacity. Thecurrent-carrying capacity, expressed in amperes, ofanelectric conductor under stated thermal
conditions.

anchorage. Asecure point ofattachment to which the fall protection system isconnected.

area lighting. An electrical installation that provides lumens on public orprivate property.
NOTE: Area lighting installations under the exclusive control ofa utility are covered by the NESC. All other
arealighting installations arecovered bytheNEC.

authorized person. A person who has been authorized by the controlling utility or its designated
b representative to perfoim specified duties in, on, or in the vicinity ofutility facilities, as applicable.

c automatic. Self-acting, operating byits own mechanism when actuated by some impersonal influence—as,
for example, a change in current strength; not manual; without personal intervention. Remote control that

^ requires personal intervention is not automatic, butmanual.

C7

Ef backfill (noun). Materials such as sand, crushed stone, or soil, that are placed to fill an excavation.

r-N

ballast section (railroads). The section ofmaterial, generally trap rock, that provides support under railroad
tracks.

^ bonding. The electrical interconnecting of conductive parts, designed to maintain a common electrical
potential.

t7

I I

17

b

cable. Aconductor with insulation, or astranded conductor with or without insulation and other coverings
(single-conductor cable), or a combination ofconductors insulated from one another (multiple-conductor
cable).

cablejacket A protective covering overthe insulation, core, or sheath of a cable.

57 cable sheath.A conductive protective covering applied to cables.

NOTE: A cable sheath mayconsist ofmultiple layers, of which oneor more is conductive.

cable terminal. Adevice that provides insulated egress for the conductors. Syn: termination.

circuit. A conductor orsystem ofconductors through which anelectric current is intended to flow. -

circuit breaker. Aswitching device capable ofmaking, carrying, and breaking currents under normal circuit
conditions and also making, carrying for a'specified time, and breaking currents under specified abnormal
conditions such as those of short circuit.

clearance. The clear distance between two objects measured surface to surface, and usually filled with agas
such as air. . ' .

7 . •
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cli Section 2: Definitions - con

climbing. The vertical movement (ascending and descending) and horizontal movement to access or depart
the worksite.

y

common use. Simultaneous use by two or more utilities of the same kind. (^

communication equipment. Equipment that produces, modifies, regulates, or controls communication
signals. This equipment may also produce, modify, or safeguard a supply of electric energy for the exclusive
use ofcommimication devices as long as the equipment and communication devices being served are owned
and operated by the same party. See: electric supply equipment.

communication lines. See: lines. /

communication space. The space on joint-use structures where communication facilities are separated fi'om
the supply space by the communication worker safety zone. See Figure D-1. ^

SUPPLY SPACE

'"H
COMMUNlCA'nON WORKER SAFETY ZONE ,

i ^
COMMUNICATION SPACE 1 ^

LOWEST LINE ^
COMMUNICATION CABLE ( ES|
OR CONDUCTOR

fi^a

Figure D-1—Communication space

conductor.

1. A material, usually in the form ofa wire, cable, or bus bar, suitable for carrying an electric current.

2. bare conductor. A metallicconductorwithouta covering. ' ' JS

3. bundled conductor. An assembly of two or more conductors used as a single conductor and
employing spacers to maintain a predetermined configuration. The individual conductors of this
assembly are called subconductors.

4. covered conductor. A conductor covered with a dielectric having no rated insulating strength or
having a rated insulating strength less than the voltage ofthe circuit in which the conductor is used.

5. fiber-optic conductor. See: fiber-optic cable—communication or fiber-optic cable—supply.

6. grounded conductor. A conductor that is intentionally grounded, either solidly or through a '
noninterrupting current-limiting device.

7. grounding conductor. A conductor that is used to connect the equipment or the wiring system with
a grounding electrode or electrodes.

8. ^insulated conductor. A conductor covered with a dielectric (other than air) having a rated
insulating strength equal to or greater than the voltage of the circuit in which it is used.

9. lateral conductor. A wire or cable entirely supported on one structiure and extending in a general
horizontal, vertical, or diagonal direction to make connections to line conductors, service drops, .
equipment, or other facilities supported on the same structure. Lateral conductors may be attached
directly to the structure or supported away firom the stmcture.

Copyright © 2016 IEEE. All rights reserved.
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10. line conductor. (Overhead supply or communication lines.) A wire or cable intended to carry
electric currents, extending along the route of the line, supported by poles, towers, or other
structures, but not including vertical or lateral conductors.

11. open conductor. A type of electric supply or communication line construction in which the
conductors are (a) bare, covered, or insulated, (b) do not have grounded shielding, and (c) are
individually supported at the structure either directly or with insulators. Syn: open .wire.

12. vertical conductor. Either a wire or cable riser attached to a pole or a vertical portion of a lateral
conductor.

conductor shielding. An envelope that encloses the conductor of a cable and provides an equipotential
surface in contact with the cable insulation.

conduit. A structure containing one or more ducts.

NOTE: Conduit may be designated as iron-pipe conduit, tile conduit, etc. If it contains only one duct, it is called
single-ductconduit; if it containsmore thanone duct, it is calledmultiple-duct conduit, usuallywith the number
of ducts as a prefix, e.g., two-duct multiple conduit.

conduit system. Any combination of duct, conduit, conduits, manholes, handholes, and/or vaults joined to"
form an integrated whole.

current-carrying part. A conducting part intended to be connected in an electric circuit to a source of
voltage. Non-current-carrying parts are those not intended to be so connected.

de-energized. Disconnected fromall sourcesof electricalsupplyby open switches,discormectors, jumpers,
taps, or other means.

NOTE: De-energized conductors or equipment could be electrically charged or energized through various
means, such as inductionfrom energizedcircuits,portablegenerators, lightning, etc.

delivery point. The point at which one utility delivers energy or signals to another utility.

designated person. Aqualified person designat^ to perform specific duties under the conditions existing.
Syn: designated employee.

disconnecting or isolating switch. A mechanical switching device used for changing the connections in a
circuit or for isolating a circuit or equipment from a source ofpower.

NOTE: It is required to carry normal load current continuously as well as abnormal or short-circuit current for
short intervals, as specified. It is also requiredto open or close circuitseitherwhen negligiblecurrentis broken
or made, or when no significant change in the voltage across the terminalsof each of the switch poles occurs.
Syn: disconnector, isolator.

duct A single enclosed raceway for conductors or cable.

effective groundyeffectively grounded: Bonded to an effectively grounded neutral conductor or to a
grounding systemdesignedto minimizehazardto personnel andhaving resistances to groundlow enoughto

. permit prompt operation ofcircuit protective devices.

effectively grounded neutral conductor: A conductor that is intentionally connected to the source
transformer neutral directly or through an impedance to limit phase-to-ground fault current and has not less
than four grounds in each 1.6 km (1.0 mi) of line. The conductor shall be of sufficient size to carry the

I available fault current and permit prompt operation ofcircuit protective devices.

( 9
Copyright ©2016 IEEE. All rights reserved.



ele Section 2: Definitions fal

electric supply equipment. Equipment that produces, modifies, regulates, controls, orsafeguards a supply
of electric energy for the electric power supply grid that is (I) transferred to supply lines, or (2) used to
provide power and/or control for other electric supply equipment, or(3) used to provide power to the devices
ofanother utility. Syn: supply equipment

NOTE: Electric supply equipment does not.include equipment whose purpose is to provide power to support
locally mounted communication systems. For example, power supplies supporting CATV orcommunication
amplifiers or repeaters are notconsidered tobesupply equipment.

electric supply lines. See: lines.

electric supply station. Any building, room, or separate space within which electric supply equipment is
located and the interior ofwhich isaccessible, as arule, only to qualified persons. This includes generating
stations and substations, including their associated generator, storage battery, transformer, and switchgear
rooms or enclosures, but does not include facilities such as pad-mounted equipment and installations in
manholes and vaults.

1. generating station. A plant wherein electric energy is produced by conversion from some other
form ofenergy (e.g., fossil fuel, chemical, nuclear, solar, mechanical, wind, orhydraulic) by means
ofsuitable apparatus. This includes all generating station auxiliaries and other associated equipment
required for the operation ofthe plant. Not included are stations producing power exclusively for use
with commimicationssystems.

2. substation. An enclosed assemblage of equipment, e.g., switches, circuit breakers, buses, and
transformers, under the control ofqualified persons, through which electric energy is passed for the
purpose of switching or modifying its characteristics to increase or decrease voltage or control
frequency or other characteristics.

3. switching station. See: substation.

enclosed. Surrounded by c^e, cage, or fence designed to protect the contained equipment and hmit the
likelihood, under normal conditions, ofdangerous approach or accidental contact by persons or objects.

r

energized. Electrically connected to a source ofpotehtial difference, orelectrically charged so as to have a
potential significantly different from that ofearth inthe vicinity. Syn: live.

equipment. Ageneral term including fittings, devices, appliances, fixtures, apparatus, and similar terms used
aspart ofor inconnection with anelectric supply orcommunications system.

exclusive control. Generally covers installation, ownership, restricted access, operation, and maintenance
by qualified and authorizedpersons.

exclusive control ofutility. Where (a) energized facilities are separated from public access by aspatial or a
physical bamer and accessible only to qualified personnel authorized j^y the serving utility, and (b) the
utility is responsible for connection/disconnection ofsuch facilities to/from energized sources ofenergy or
signals.

exposed. Not isolated or guarded.

fall arrest system. The assemblage ofequipment, such as a line-worker's body belt, aerial belt, or full body
harness in conjunction with a connecting means, with or without an energy absorbing device, and an
anchorage to limit theforces a worker canexperience during a fall.

fall prevention system. A system, which may include a positioning device system, intended to prevent a
worker from falling from an elevation.

fall protection program. A program intended toprotect workers from injury due to falls from elevations.

10
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fall protection system (hardware). Consists ofeither a fall prevention system ora fall arrest system.

fiber-optic cable—communication. Afiber-optic cable meeting therequirements fora communication line
and located in the communication space of overhead orunderground facilities.

fiber-optic cable—supply. A fiber-optic cable located in the supply space of overhead or underground
facilities.

grounded. Connected toorincontact with earth orconnected tosome extended conductive body that serves
instead ofthe earth.

grounded effectively. See: effective ground/effectively grounded.

grounded system. Asystem ofconductors inwhich atleast one conductor orpoint isintentionally grounded,
either solidly orthrough a noninterrupting current-limiting device.

guarded. Covered, fenced, enclosed, orotherwise protected, by means ofsuitable covers orcasings, barrier
rails or screens, mats or platforms, designed to limit the likelihood, under normal conditions, ofdangerous
approach or accidental contact by persons or objects.

NOTE: Wires that are insulated but not otherwise protected are not normally considered to be guarded. See
EXCEPTIONSunder applicable rules.

handhole. Anaccess opening, provided in equipment or ina below-the-surface enclosure in connection with
underground lines, into which personnel reach but do not enter, for the piupose ofinstalling, operating, or
maintaining equipment or cable or both.

harness. A component with a design of straps that is fastened abouttheworker in a manner so as to contain
the torso and distribute the fall arrest forces over atleast the upper thighs, pelvis, chest, and shoulders with
means for attaching it to othercomponents andsubsystems.

NOTE: Wherever the word harness isused inthis Code, itrefers toJuU body harness.

in service. Lines and equipment are considered inservice when connected tothe system and intended tobe
capable ofdelivering energy or communication signals, regardless ofwhether electric loads or signaling
apparatus are presently being served from such facilities.

insulated. Separated from other conducting surfaces by a dielectric (including air space) offering a high
resistance to the passage of current.

NOTE: When any object is said tobeinsulated, it isunderstood tobe insulated fortheconditions towhich it is
normally subjected. Otherwise, it is,within thepurpose of these rules, uninsulated.

insulation(as applied to cable). Thatwhich is relied upon to insulate the conductor from other conductors
or conducting parts or from ground.

insulation shielding. An envelope that encloses the insulation of a cable and provides an equipotential
surface in contact with the cable insulation.

insulator. Non-conductive device designed to provide mechanical connection and electrical separation
between objects.

NOTE: Examples include but are not limited to pin, post, or suspension insulators supporting conductors;
electrical bus support insulators; andguy straininsulators.

isolated. Notreadily accessible to persons unless special means for access areused.

11
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isolated by elevation. Elevated sufficiently so thatpersons maysafely^walk underneath,

isolator. See: disconnecting or isolating switch.

jacket A protective covering oyer the insulation, core, or sheath of a cable,

joint use. Simultaneous use by two or more utilities.

ifi' (•(

((

((

(t
lanyard. A flexible line or webbing, rope, wire rope, or strap that generally has a connector at each end for
connecting the line-worker's body belt, aerial belt, or full body harness to an energy absorbing device,
lifeline, or anchorage. ^̂

lightning arrester. See: surge arrester. (^

limited access highways. As used herein, limited access highways are fiilly controlled highways where (^
access is controlled by a governmental authority or a private toll road operator for purposes of improving
traffic flow andsafety. Fully controlled access highways have nograde crossings andhave carefully designed ty
access connections. -

I?

i
a. located in the communication space. The conductors and their supporting or containing

structures, equipment, and apparatus that are used for public or private signal or
communications service, and which operate at potentials not exceeding 400 V to ground _
or 750 Vbetween any two points ofthe circuit, and the transmitted power ofwhich does //Ty*'
not exceed 150 W. When operating at not more than 90 V ac or 150 V dc, no limit is Vx
placed on the transmitted power of the system. Under specified conditions,
communication cables may include communication circuits exceeding the preceding
limitation where such circuits are also used to supply power solely to communications
equipment. Fiber-optic cables are considered as communication lines, regardless of
whether they are installed in the communicationspace or supply space in accordance with
applicable rules,

NOTE: Public and private telephone, telegraph, railroad-signal, data, clock, fire, police-alarm, cable-
television, and other systems conforming with the above are included. Lines used for signaling J.
purposes, but not included under the above definition, are considered as supply lines of the same
voltage and are to be so installed. Traffic signal light lines are considered as supply lines, not -d
communication lines. ' ,

b. located in the supply space. Communication lines located in the supply space and
meeting Rule 224A may (a) operate at any voltage, (b) include "supply circuits of any
voltage, or (c) be included within a supply conductor or cable operating at any voltage. r

2. electric supply lines. Those wires, copductors, and cables used to transmit electric or light ^
energy and their necessary supporting or containing structures, equipment, and apparatus that
are used to provide public or private electric supply or lighting service.

Signallinesof morethan400V andtraffic signallines of anyvoltage arealways considered as ^
supplylineswithinthemeaning of therules, andsignal linesof less than400V maybe consid
ered as supply lines, if so run and operated throughout. ^ ^

Although fiber-optic lines are considered as communication lines, regardless of whether they
are installed in the communication space or supply space in accordance with applicable rules, ^
electric supply conductors to light amplifiers, etc., are considered as supply lines, unless
contained within a communication cable in accordance with the definition of communication .
lines and applicable rules. Syn: supply lines.

lines.

1. communication lines.

12
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3. joint-use lines. Overhead or underground lines containing or supporting facilities of two or
more utilities. Lines containing or supporting facilities delivering twoor more types of service
by the same owner, such as electricity and lighting supply service or telephone and CATV
communication service, arenot considered as joint-use lines, unless also accompanied by one
or more lines ofanother utility.

line-worker's body belt. A belt thatconsists of a beltstrap andD-rings andwhich may include a cushion
section or a tool saddle.

live. See: energized.

manhole. A subsurface enclosure that personnel may enter used forthe purpose of installing, operating, and
maintaining submersible equipment and cable.

manhole cover. A removablelid that closesthe opening to a manhole or similarsubsurfaceenclosure,

manhole grating.A gridthatprovides ventilation and a protective cover fora manhole opening,

manual. Capableof being operatedby personalintervention.

minimum approach distance. The closest distance a qualified employee is permitted to approach either an
energized ora grounded object, as applicable for thework method being used.

multigrounded/multiple grounded system. A system of conductors in which a neutral conductor is
intentionally groimded solidly at specified intervals. A multigrounded ormultiple grounded system may or
may notbe effectively grounded. See: effective ground/effectively grounded.

neutral conductor. A system conductor other than a phase conductor that provides a return path for current
tothe source. Not all systems have aneutral conductor. An example isan ungrounded delta system containing
only three energized phase conductors.

out ofservice. Lines and equipment are considered outof service when disconnected from the system and
when notintended to becapable ofdelivering energy orcommunications signals.

overhead ground wire. See: shield wire.

overvoltage. Voltage between two points ofasystem that isgreater than the highest value appearing between
the same two points under normal service conditions. Overvoltages inclhde, but are not limited to, switching
impulse (switching surge) overvoltages and temporary (transient) overvoltages.

pad-mounted equipment. A general term describing enclosed equipment, theexterior ofwhich enclosure is
at ground potential, positioned on a surface-mounted pad.

positioning device system. Asystem ofequipment orhardware that, when used with its line-worker's body
belt or full body hamess, allows a worker to be supported on an elevated vertical surface, such as a pole or
tower, and work with both hands free.

positioning strap. A strap with snap hook(s) to connect to theD-rings of a line-worker's body beltor frill
body hamess.

premises. The land and buildings ofa user located onthe user side ofthe service point (sometimes called
the utility-user networkpoint ofdemarcation for communication wiring) to electric supply, communication,
or signal premises wiring.

13

Copyright©2016 IEEE. All rights reserved.



3.

#
Section 2: Definitions ^

pr&

m

nremises wiring (system). Interior and exterior wiring, including power, lighting, control, coinmumcationand other signal circuit wiring together with all their associated hardware, fittmgs. and winng devices both (g Vgp
permanently and temporarily installed either (a) from the service pomt or premises power ^
Llets, or (b) where there is no service point, from and including the non-utility power source to the outlets. ,^

Such wiring does not include wiring internal to appliances, luminaires, motors, ^ ^
inters, and similar equipment, nor does it include utility equipment and winng on the utility side of the
service point. ,

prestressed-concrete structures. Concrete structures that include metal tendons that are tensioned and
anchored eitherbefore or aftercuring of the concrete. ^

pulling iron. An anchor secured in the wall, ceiling, or floor ofamanhole or vault to attach rigging used to ^
pull cable.

pulling tension. The longitudinal force exerted on acable during installation.

qnaiifled. Having been trained in and having demonstrated adequate knowledge of the installation
construction or operation of lines and equipment and the hazards involved, mcludmg identification of and ^
exposure to dectric supply and communication lines and equipment mor near the workplace. Momp'̂ e ^
who is undergoing on-the-job training and who, in the course ofsuch trammg, has demonstrated an abdi^ to
perform duties safely at his or her level of training, and who is under the direct supervision ofaqualified
person, is considered to be aqualified person for the performance ofthose duties.

•qualified climber. Aworker who, by reason of training and experience, understands the methods md has ^ ^ .
routinely demonstrated proficiency in climbing techniques and familiarity with the hazards associated with j
climbing.

raceway. Any channel designed expressly and used solely for holding conductors.

random separation. Installed with less than 300 mm (12 in) separation and without deliberate separation.

remotely operable (as applied to equipment). Capable of being operated from aposition external to the
structure in which itis installed or from aprotected position within the structure.

restricted access. Where exclusive control ismaintained.

roadway. The portion ofhighway, including shoulders, for vehicular use. See also: shoulder; traveled way.
NOTE: A divided highway hastwo ormore roadways.

sag. t
1 The distance measured vertically from aconductor to the straight line joining its two pomts of

support. Unless otherwise stated in the rule, the sag referred to is the sag at the midpomt ofthe span.
See Figure D-2. |

2. initial sag. The sag ofaconductor prior to the application of any external load.
final sag. The sag of aconductor under specified conditions of loading and temperature applied,
after it has been subjected for an appreciable period to the loading-specified for tiie clearance zone m ^ |
which it is situated or equivalent loading, and this loading is then removed. Final sag mcludes the
effect ofinelastic deformation. . '

Copyright ©2016 IEEE. All rights reserved. |



5^

BJ'

Et'

E?

15?

S7

f '

E^'

I ,

sag Section 2: Definitions

STRAIGHT LINE BETWEEN

POINTS OF SUPPORT

MIDPOINT SAG

SLOPING SPAN

Figure D-2—Sag

sid

separation. The distance betweentwo objects, measured siuface to surface,and usuallyfilledwith a solid or
liquid'material.

service drop. The overhead conductors between the electric supply or communication line and the building
or structure being served.

service point The point ofconnection between the facilities ofthe serving utility and the premises wiring.

NOTE: The service point is the point of demarcation between the servingutility and the premises wiring. The
service point is the point on the wiring system where the serving utility wiring ends and the premises wiring
begins. The servingutility generallyspecifiesthe locationof the servicepoint based on the utility's conditionof

^ service.

Because the location of the service point is generally determined by the utility, the service-drop conductors and
the service-lateral conductorsmay or may not be part of the service covered by the NEC. For these types of
conductorsto be covered, they must be physicallylocatedon the premiseswiring side of the servicepoint. Ifthe
conductors are located on the utility side of the service point, they are not covered by the NEC definition of
service conductors and are therefore not covered by the NEC.

Based on the definitions of the terms service point and service conductors, any conductor on the serving utility
side of the service point generally is not covered by the NEC. For example, a typical suburban residence has an
overhead service drop from the utility pole to the house. If the utility specifies that the service point is at the
point of attachment of the service drop to the house, the service-drop conductors are not considered service
conductorsbecausethe servicedrop is not on the premiseswiring side of the servicepoint. Altematively, if the
utility specifies that the service point is "at the pole," and the service-drop conductors are not tmder utility
control, the NEC would apply to the service drop.

Exact locations for a service point may vary from utility to utility, as well as from occupancy to occupancy.

shield wire (also referred to as overhead ground wire, static wire, or surge-protection wire). A wire or
wires, which may or may not be grounded, strung parallel to and above phase conductors to protect the power
system from lightning strikes.

shoulder. The portion of the roadway contiguous with the traveled way for accommodation of stopped
vehicles for emergency use and for lateral support ofbase and surface course.

side-wall pressure. The crushing force exerted on a cable during installation.

15
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single-grounded system/unigrounded system. A system of conductors in which one conductor is
intentionally groundedsolidlyat a specificlocation, typicallyat the source.

spacer cable. A type ofelectric supply-line construction consisting ofanassembly ofone ormore covered
conductors, separated from each other andsupported from a messenger by insulating spacers.

spacing. The distance betweentwo objectsmeasured centerto center.

span.

1. span length. Thehorizontal distance between twoadjacent supporting points of a conductor.

2. wind span. The sum of half of the span lengths on either side of the supporting structures. See
Figure D-3. , u

Wind Span

Plan View

\ Wind
Direction

Figure D-3—^Wind span

3. weight span. The sum of the horizontal distances from the supporting structure to the real or
projected low point of conductor/cable sag in each supported span. See FigureD-4. Syn: vertical
span.

NOTE: Wherethe projected lowpoint is beyond the adjacent structure, theweightspanmay exceedthe
actual span.

WeigHt

NOTE: Subscripts B and F stand for backspan and forespan, respectively.

Figure D-4—^Weight span

span wre. An ainciliary suspension wire that serves to support one or more trolley contact conductors or a
light fixture and the conductors that connect it to a supply system.

static wire. See: shield wire.

16
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structure conflict. A line so situated with respect to a second line that the overturning of the first line will
result in contact between its supporting structures or conductors and the conductors of the second line,
assuming that no conductors are broken in either line.

substation. See: electric supply station.

supervised installation. Where conditionsofmaintenanceand supervision ensure that only qualified persons
monitor and service the system.

supply equipment. See: electric supply equipment.

supply space. The space on joint-use structures where supply facilities are separated from the communication
space by the communication worker safety zone. See Figure D-5.

NOTE: Communication facilities may be located in the supply space (see Rule 224A).

SUPPLY SPACE

COMMUNICATION WORKER SAFETY ZONE

COMMUNICATION SPACE

LOWEST LINE

COMMUNICATION CABLE

OR CONDUCTOR

Figure D-5—Supply space

supply station. See: electric supply station.

supported facility. Any component of an overhead line system that is supported on, but is not intended to
providestructuralstrengthto, the supportingstructureor mechanical supportsystem.

NOTE: Examples of supported facilities include, but are not limited to, components such as messengers,
conductors,line hardware,equipmenthangerbrackets,and switches.

supporting structure. The main supporting unit (usually a pole or tower) used to support supply and/or
communication conductors, cables, and equipment.

NOTE: A supporting structure may consist of a singleor multiple polearrangement thatsupports supplyand/or
communication conductors, cables, and equipnient at a line location.

1. readily climbable. A supporting structure having sufficient handholds or footholds-so that the
structure can be climbed easily by an average person without using a ladder, tools or devices, or
extraordinary physical effort.

2. not readily climbable. A supporting structure not meeting the definition of a readily climbable
structure, including but not limited to the following:

17
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uti

Structures includmg poles and tower legs, with handholds or footholds arranged so
^ uudTotre u, ^ "-"to" foThoSd
toMs on t surface, or (2) the two lowest handholds or footholds. Diagonal

^ arcLeut points of
b. guy wires

surge arrester. Aprotective device for limiting surge voltages,

surge-protection wire. See: shield wire.

»• —«• •»—. -

•—s,;s7,;i-'3s,s"' *" "«• -"•••

tension

1. initial. The tension in aconductor prior to the application ofany external load

termination. See: cable terminal.

""anL^iSard

dnrh^goperation^fZ" ^ V̂«™ded

" eZ' l°-«on to another on eqniptnent

P^aTer -l-ive ofshoulders and fnll-tinte

unigrounded system. See.- single-grounded system/unigronnded system.

S;Z7oT^pZoZnnt!' 'r op-tion, and
railroad utility system. area lighting, street lighting, signal, or

18
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Section 2: Definitions vol

1. public utility. Apublic utility is an entity that performs or provides one or more utility services for
the benefit of multiple customers (at retail, wholesale, or both), including utilities formed for a
singular purpose (including but not limited to providing street and outdoor lighting, municipal traffic
signal control, or distributed generation). Public utilities include investor-owned, municipality/
government-owned, cooperative-owned utility, public utility districts, irrigation districts, lighting
districts, trafficsignal or othersignal utilities, andsimilarutilities.

2. private utility. Aprivate utility is an entity that (a) performs or provides one or more utility services
to its own facilities, such as a large industrial complex, large campus, military complex, railroad
system, trolley system, or extensive gas or oil field through its own electric supply, communication,
street and area lighting, orsignal system and/or (b) generates ortransmits power that is delivered to
another utility.

NOTE: Although many private utilities only operate a distribution level system, others operate generation and
5^' transmission systems.

^ utility interactive system. An electric power production system that is operating in parallel with and capable
ofdelivering energy toa utility electric supply system.

^ utilization equipment. An electrical installation that uses electric or light energy for electronic,
electromechanical, chemical, heating, lighting, testing, commimication, signaling, or similar purposes on the

y premises wiring side ofthe service point.

NOTE. Utilization equipment and premises wiring on the load side ofthe service point is intended to be
^ ' performed under the NEC, regardless ofwhether autility has exclusive control.

^ vault. Astructurally solid enclosure, including all sides, top, and bottom, that is (1) associated with an
^ underground electric supply or communication system, (2) located either (a) above or below ground or (b) in^ ^building, and (3) where entry is limited to personnel qualified to install, maintain, operate, or inspect theP ^ equipment or cable enclosed..The enclosure may have openings for ventilation, personnel access, cable

entrance, and other openings required for operation ofequipment in the vault.

voltage.

1. The effective (rms) potential difference between any two conductors orbetween a conductor and
ground. Voltages are expressed in nominal values unless otherwise indicated. The nominal voltage
ofa system or circuit is the value assigned to a system or circuit of a given voltage class for the
purpose ofconvenient designation. The operating voltage ofthe system may vary above or below
this value.

2. voltage of circuit not effectively grounded. The highest nominal voltage available between any
two conductors of the circuit.

NOTE: Ifone circuit is directly connected to and supplied from another circuit ofhigher voltage (as in the case
ofan autotransformer), both are considered to be ofthe higher voltage, unless the circuit ofthe lower voltage is
effectively pounded, in which case its voltage is not determined by the circuit of higher voltage. Direct
connection implies electric connection as distinguished from connection merely through electromagnetic or
electrostatic induction.

3. voltage of a constant-current circuit. The highest normal full-load voltage ofthe circuit.
4. voltage of an effectively grounded circuit. The highest nominal wltage available between any

conductor of the circuitand ground unless otherwise indicated.

3. voltage to ground of:

a. a grounded circuit. The highest nominal voltage available between any conductor of the
circuit and that point orconductor ofthe circuit that is grounded.

b. an ungrounded circuit The highest nominal voltage available between any two conductors of
^ the circuit concemed.

^ 19 . •^ Copyright©2016 IEEE. All rights reserved.



—— .

vol
Section 2; Definitions wor

6. voltage to ground of a conductor of:

a. agrounded circuit The nominal voltage between such conductor and that point or conductor
ot the circuit that is grounded.

b. an ungrounded circuit. The highest nominal voltage between such conductor and any other
conductor of the circuit concerned.

we gauges. Throughout these rules, the American Wire Gauge (AWG) is the standard gauge for copper
f conductors, excepting only steel conductors, for which the American Steel Wire Gauge(btl WG) is used. ®

worksite (as appUed to fall protection). The location on the structure or equipment where, after the worker

worroTfask and vertically), the worker is in position to perform the assigned

20
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235C1. Exception 1 Table 235-5

INTERPRETATION (14 October 1996)
1. The neutral conductor must meet Rule 230E1 (which you

state it does in your request for interpretation). Otherwise,
Rule 230E2 applies.

2. Bonding the Rule 230E1 neutral and the Rule 230C3 cable
messenger at every transformer pole does not meet the Rule
235G1 requirement (see Rule 92C for messenger grounding
and bonding requirements). Rule 235G1 is a voltage
limitation, which is met in your application.

3. In your application, the neutral and cable messenger will be
of different materials, presumably with different sag-tension
characteristics. Rule 235G2 requires that . the specified
clearance be maintained under all service conditions.

Table 235-5

Clearances for communication conductors located in

supply space

REQUEST
504

Table 235-5 appears to allow communication conductors and cables
to be installed in close proximity to supply conductors and cables in
Category lb as compared with Category la. However, there does not
appear to be any stipulation as to when, and under what condition,
that is allowed. Rule 238 has the requirements for clearances between
communication facilities and supply facilities and has greater clearance
requirements than in Table 235-5, Category lb. This seems to be
ambiguous and incomplete, with a need for clarification. It appears
that if we install communication cables in the supply space in
accordance with Table 235-5, Category lb, we will then be in
violation of Rule 238.

We interpret the rules as one of the two, as follows:
1. Category lb of Table 235-5 can only be used for
communication cables installed in the supply space if

(12 July 1997)
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235C1. Exception 1 Table 235-5

installed, pirated, and maintained by qualified persons as_
required byC^ule 224Arr3
The clearances in Rule 238 are for conununication facilities

installed in the communication space, with an appropriate
safety zone between the communication space and the supply
space. The dimension of the safety zone is determined by the
requirements of Rules 235 and 238.
Facilities in the communication space are intended to be
worked upon by persons other than those qualified to be in
the supply space; thus, the clearances of Rule 238 correspond
closely with those in Table 235-5, Category la only.

2. The clearance requirements in Rule 238 preclude the
clearances in Table 235-5, Category lb from being utilized,
even if the cables are installed, operated, and maintained by
persons qualified to be in the supply space.

We think our interpretation number 1 is the correct one. However,
please note that our confusion is exacerbated by reading Rule 224A2a,
since it refers the reader to Rules 235 and 238 for further information

on communication circuits located in the supply space. It is not clear,
but we think that reference is only to the required clearances of 230E1
neutrals, since the communication cables on conductors in Rule
224A2a are to be treated as neutrals for clearance purposes. This also
needs clarification.

INTERPRETATION (26 November 1996)
There is no conflict between Table 235-5, Item lb and Rule 238

clearance requirements for communication cables installed in the
supply space. In response to your request for interpretation, the
following areas are clarified:

First, communication circuits located in the supply space must
meet all of the Rule 224A requirements. Such circuits must be
installed and maintained by personnel authorized and qualified to work
in the supply space, as stated in Rule 224A1. Rule 224A2 covers
clearance requirements; Rule 224A3 covers location/protection
requirements.

18
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235C1. Exception 1 Table 235-5

Second, clearance requirements/or insulated communication cables
supported by an effectively grounded messenger are stated in Rule
224A2a.This type of communication cable, when it is located in the
supply space, may have the same clearances as neutrals meeting Rule
230E1 from other communication circuits located in the
communication space and from supply conductors or cables located in
the same supply space. Such cables are referred to as communication
cables meeting Rule 224A2 and are treated as neutral conductors
meeting Rule 230E1 for clearance purposes.

Pole clearances for a typical joint-use installation are shown in the
enclosed figure IR 504-1. Note that the clearances specified for "B" in
Table 235-5 are the same, whether "B" is a Rule 230E1 neutral or a
Rule 224A2 communication cable (installed in the supply space).
Also, note that Table 235-5 specifies clearances both to the supply
cable above and to the communication cable below.

Third, Rule 238, including Table 238-1, does not specifically
mention Rule 224A2 communication cables. However, such cables
are treated as Rule 230E1 neutrals for clearance purposes. In the
typical installation shown in Fig IR 504-1, the applicable clearance
would be from the supply conductor (Rule 230E1 neutral or
equivalent) to the communication through-bolt or bracket below
(defined as equipment in Rule 238A for measuring clearance under this
mle).

Finally, you commented that supply, communication and safety
zone spaces are not defined in the code. This is correct. Both
"communication lines" and "electric supply lines" are defined (see
pages 7 and 8,1993 Edition). These definitions include the associated
conductors, cables and supporting or containing structures. While it
should be intuitively obvious that communication lines are generally
associated with communication space and supply lines with supply
space, particularly with respect to longitudinal spans of conductors and
cables, there are exceptions that preclude simple definitions. A
generalized space allocation for the Epical installation is also shown
in Fig IR 504-1.

19
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1. Introduction: A sample agreement for the joint use of poles,
between REA borrowers and cable television .companies, has been
developed. A copy of this agreement, titled "License Agreement,"
is attached as an Appendix and a part of this bulletin. •

2. Purpose: The purpose of this bulletin is to (1) furnish REA
borrowers with a sample joint use agreement with CATV companies
for the joint use of poles, (2) provide borrowers with guidance
in executing such an agreement, and (3) provide borrowers with
guidelines for construction and other related practices regarding
joint use poles.

3. Application: The attached "License Agreement" is provided as
a sample agreement which complies with all of the current,
applicable REA requirements and recommendations,

3.1 The requirements for"conformance to the NESC and other codes
and regulations in Section 2, "Specifications," of the attached
"License Agreement," are currently REA requirements and should
remain essentially unchanged in the final executed agreement.
The remaining provisions of the attached agreement clearly define
and document good construction, maintenance, notification, and
billing practices. Therefore, REA recommends, but does not' '
require, that each one of these provisions be discussed and
agreed upon by the parties, executed and enforced.

4.' Execution: REA borrowers may execute the attached agreement
without modifications, by filling in the appropriate information
and securing the proper signatures. Alternately, the borrowers
may modify, the sample agreement as may be appropriate or required
before signing. In either event, before executing the agreement,
.the borrower is advised to compare its provisions with the
current requirements and guidelines of: (1) REA; (2) national,
state, and local governing authorities having jurisdiction over
contractual agreements and construction practices of the parties
of the agreement; and (3) applicable national, state, and local
safety and construction codes. The borrower is advised to have
the agreement reviewed by a corporate attorney for form and
content before execution.



LICENSE AOREEHENX

(SAMPLE FORMAT)

THIS AGREEMENT made and entered into the dav of ,
19 , by and between

corporation, with Tts principal place of bueinesa in
(hereinafter called "Licensor"),

and a(n)
corporation, with its principal place of business in

(hereinafter called "Licensee"^

HITNE5SEIH:

WHEREAS, Licensor owns, operates and maintains lines of poles extending in
County(s), ; and

WHEREAS, Licensee desires to place certain lines, attachments and apparatus
on certain poles of Licensor, for the limited purpose of the transmission of
signals in compliance with any and all local, state or federal regulationsi
provided, that such transmission of signals does not Interfere or compete with
the corporate purposes of Licensor or interfere with the furnishing of electrical
service to consumers of Licensor, and where in its judgement, safety will not be
adversely affected.

WHEREAS, Licensor is willing to permit Licensee, to the extent it may
lawfully do so, to place said lines, attachments, and apparatus on said poles in
the area shown on Bxhihit "A" set forth below:

NOW, THEREFORE, in consideration of the premises and the mutual covenants
herein contained, the parties hereto, for themselves, their successors and
assigns, do hereby covenant and agree as follows:

1. DEFINITIONS

(a) For the purpose of this agreement, the phrase "joint use pole" shall
mean a pole conforming to the latest specifications of the American Standards
Association.

(b) A "pole contact" is defined as any. attachment by .Licensee, to the
poles of Licensor.

2. SPECIFICATIONS

(a) The joint use poles covered by this agreement shall be placed and
maintained in accordance with the most strinoent requirements, specifications,
rules, and regulation of the latest edition of the National Electrical Safety
Code (NESC), the Occupational Safety and Health Act (OSHA), the Rural
Electrification Administration (REA), any governing authority having
jurisdiction, and the rules and practices of Licensor as set forth in Exhibit"B",

(b) It is understood and agreed between the parties that the rules and
practices set out in Exhibit "B" may be changed by Licensor, or new rules and
practices may be adopted by Licensor, without resort to the provisions of Section
15, relating to supplementing or amending this agreement, and Licensee agrees to
be bound by any such change or adoption.

(c) In the event that Licensor ehould change or adopt a rule or practice,
or rules and practices, for the joint use of poles by Licensee, Licensor shall
give Licensee" written notice of such change or adoption in the manner
contemplated by section 18 and Licensee agrees to make such changes or
alterations in its installations or maintenance of its facilities as may be
required in order to fully comply with the provisions of such notice. In the
absence of a contrary provision in said notice. Licensee agrees to make all
required changes or alterations within thirty (30) days after receipt.



(d) No tag, brand, or other device showing Licensee'e name or insignia
shall be placed on, or attached to, any pole of Licensor, except auch tag or
insignia which shows Licensee to be the Licensee or lessee of euch pole and not
the owner thereof, and then only after obtaining the written consent of Licensor.

(e) The strength of poles covered by this Agreement shall be sufficient
to withstand the transverse and vertical loads imposed upon them under the storm
loadings of the National Electrical Safety Code assumed for the area in which,
they are located.

(f) Any unbalanced loading of Licensor's poles cauaod by the placement of
LicenseeU oLrcuits shall be properly guyed and anchored by Licensee, at no
expense to Licensor.

3. ESTABLXSElNa JOZNZ USB OP POLES

(a) Before the Licensee shall maJce use of any of the Licensor's poles
under this Agreement, it shall request permission in writing on the application
form attached and identified as Exhibit C, and shall comply with the procedures
set forth in this section.

(b) • If, In the judgement of the Licensor, joint use under the
oirourastancea la undealr.ble, the Liceneor shall have tha right to reject the
application. In any event, within thirty (30) days after the receipt of auch
application the Licenaor ahaii notify the Licensee in writing whether the
application is approved or rejected.

(c) After receipt of notice from the Licenaor regarding the approved
aonlication, the Licensee shall furnish the Licensor detailed construction plans
Md drawings for each pole line, together with necessary maps, indicating
specifically the poles of the Licensor to be used jointly, the number and
character of the attachments to be placed on such poles, any rearrangement of the
Licensor's fixtures and equipment necessary for joint use, My relocations or
repiacemento of existing poles, and any additional poles which My be required.
The Licensor shall, on the basis of such detailed construction plans and
drawings, submit to the Licensee within thirty days a cost estimate (bMed on
Licensor's method of computing costs) for all changes which may be required in
each such pole line, Including an estimated completion date for auch changes.
Upon written notice by the Licensee to the Licensor of tha cost estimate being
aSroved, the Licensor shall proceed with the necessary changes in tha pole liM
covered by the referenced cost estimate. The Licensor shall make every effort
to. complete this work at a mutually agreed upon completion date. Nothing shall
preclude the parties from making any mutually agreeable arrangement for
contracting for or otherwise accomplishing the necesaary changes. U^n

. completion of all changes, the Licensee shall have the right to use the poles
jointly and to make attachments in accordance with the terms of the application
and of this Agreement. The Licensee shall, at its own expense, make attachments
in such manner as not to interfere with the service of the Licensor, and shall
place guys and anchors, to sustain any unbalanced loads caused by its attachMnts.

(d) Upon completion of all changes in each pole line, to be used jointly,
the Licensee shall pay to the Liceneor the cost of making such changes. The
obligations of the Licensee shall not be limited to amounts shown on eatlmates
made by the Licensor, costs include materials leas salvage, labor, engineering,
supervision, overheads, and tree trimming- (Engineering includes design, proper
conductor spacing and bonding, and calculations to determine- proper ground
clearances and pole and downguy strength requlremente for horizontal and
transverse loading.) An itemized statement of the actual costs of all auch
changes shall be submitted by the Licensor to the Licensee, in a form mutually
agreed upon.

(e) Any reclearlng of existing right-of-way, and any tree trimming
necessary for the establishment of joint use, shall be performed by the parties
as may bo mutually agreed. Each party shall bear 50% of the cost of any such
right-of-way reclearlng and trimming.



(£) All polee jointly used under this Agreement ohall remain the property
of the Licensor, and any payments made by the Licensee for changes in pole lines
under this Agreement shall not entitle the Licensee to ovmership of any of said
poles.

(g) The Licensor reserves the right to exclude any of its facilities from
joint use.

4. EASEMENTS AND HXOHT-OF-HAT FOR LICENSEE'S AXXACENENTS

The Licensor does not warrant or assure to the Licensee any right->of-way
privilege or easementsi and if the Licensee shall at any time be prevented from
placing or maintaining its attachments on the Licensor's poles, no liability
shall attach to the Licensor. Each party shall be responsible for obtaining its
own easements and right-of-way.

5. HAINTEMAHCB OF POLES, AXXACHKBMTS AND RI0BX-0F-HA7

{a) The Licensor shall, at its own expense, inspect and maintain the poles
in accordance with industry practices and the specifications mentioned in Section
2, and shall replace, reinf^orce or repair such poles as are determined to be
defective.

(b) Whenever right-of-way coneiderations or public regulations make
relocation of a pole necessary, such relocation shall be made by the Licensor at
its own expense, except each party shall bear the cost of transferring its own
attachments.

(c) Whenever it is necessary to replace or relocate a jointly used pole,
the Licensor shall, before making such replacement or relocation, give twenty
(20) days notice in writing (except in case of emergency, when verbal notice will
be given and subsequently confirmed in writing) to the Licensee, specifying in
such notice the time of such proposed replacentent or relocation. Licensee shall,
at the time so specified, transfer Its attadurants to the new or relocated joint
pole. Should the Licensee fail to transfer its attachments to the new or
relocated joint pole at the time specified for such transfer of attachments, the
Licensor may elect to do such work, and the Licensee shall pay the Licensor the
cost. In the event the Licensee fails to transfer its attachments and the
Licensor does such work, the Licensor shall not be liable for any loss or damage
to the Licensee's facilities which may result,

(d) Except as otherwise provided in (c) of this Section, each party shall
at all times maintain all of its attachments in accordance with the
specifications mentioned in Section 2 and shall keep them in thorough repair.
All necessary right-of-way maintenance, including tree trimming or cutting, shall
be performed by the parties as may be mutually agreed upon, and the cost shall
be borne by the parties as provided in Section d(e).

(e) Any existing joint use construction of the parties which does not
conform to the specifications mentioned in Section 2 shall be brought into
conformity as soon as practicable. When such existing construction shall have
been brought into conformity with said specifications, it shall at all times
thereafter be maintained as provided in (a) and (d) of this Section. Should the
Licensee fail to comply, the Licensor may elect to do such work and the Licensee
shall pay the Licensor the cost.

(f) Licensee expressly assumes responsibility for •determining the
condition of all poles to be climbed by its employees, contractors, (or erployees
of contractors. Licensor disclaims any warranty or representation regarding the
condition and safety of the poles of the Licensor. Licensor agrees that, upon
written notification, it will replace any pole that has become unsarvioeable.



6. RECOVERY, REARRANOIHO OR RELOCATION OF FACILITIES

(a) In the event it is necessary for Licensor, or for another regulated
utility with whom Licensor has an agreement for the joint use of wood polea^ or
for another Licensee with whom Licensor has a prior agreement for the joint use
of wood poles, to use the space on poles occupied, or contracted for, by the
Licensee, the licensee shall, upon receipt of a thirty (30) day written notice,
either vacate the space by the removal of its attachments or shall authorize
Licensor to replace the poles at the expense of Licensee and Licensee shall pay
for said replacements as provided for in 6(b), provided* however* that Licensee
has not paid for the replacement of such poles*

(b) In any case where facilities of Licensor are required to be rearranged
on the poles of the Licensor or of others to accommodate the attachments of
Licensee, Licensee shall pay to Licensor the total costs Incurred by Licensor-in
rearranging such facilities. The Licensep shall also reimburse other users of
the poles of Licensor for their costs of rearrangement to provide space or
clearance for the facilities of Licensee.

(c) Whenever it is necessary to replace or change the location of a joint
use pole, for reasons other than those set out in 6(a) and (b)', and over which
Licensee has no control, Licensor shall, before making such change, give due
notice to the Licensee, specifying in such notice the time of such proposed
change, and the Licensee shall promptly begin to transfer or remove its
attachments. In case of any such pole replacement or relocation where Licensor
has transferred or removed its attachments and Licensee has not transferred or
removed its attachments within sixty (60) days after receipt of such written
notice. Licensee shall become liable for such old pole as provided in
Section 6 fa).

(d) In the event of any changes contemplated under 6 (a), (b) or (c),
Licensee shall pay the entire cost of any removal, transfer or installation of
its own attachments.

7. INDEMNIFICAZXON

Licensee shall indemnify, protect, save harmless and insure Licensor from
and against any and all claims and demands for damages to property, and for
injury or death ho persons, including payments made under any Workers'
Compensation Law or under any plan for employees' disability and death benefits,
and including all expenses incurred in defending against any such claims or
demands, which may arise out of or be caused by the erection, maintenance,
presence, use, rearrangement or removal of the attachments of Licensee's
e<^ipfflent to Licensor's poles or by the proximity of the Licensee's cables,
wires, apparatus and appliances to those of Licensor or by any act of Licensee,
its agents and employees on or in the vicinity of Licensor's poles. Licensee
shall carry insurance in such form and in such companies as are satisfactory to
Licensor to protect the parties from and against any and all claims, demands,
actions, judgements, costs, expenses and liabilities of every name and nature
which may arise or result directly or indirectly from or by reason of such loss,
injury or damage.

The Licensee shall take out and maintain throughout the period during which
this Agreement shall remain in effect insurance conforming with the RBA
requirements of CPR 1788. The Licensee shall furnish to the Licensor a
certificate evidencing compliance with the above requirements. This certificate
will list Licensor as additional insured and will note specific cancellation
language, as follows: "In the event of cancellation of any of the said policies,
the insuring company shall give the party to whom this certificate is issued
fifteen (15) days' prior notice of such cancellation."



8* ABANDONHEKX OF JOINT USE POLES

{a} If Licensor desires at any time to abandon any joint use pole, it
shall give Licensee notice in writing to that effect at least sixty (60) days
prior to the date on which it intends to abandon such pole. If, at the
expiration of said period Licensor shall have no attachments on such pole but
Licensee shall not have removed all of its attachments, such pole shall become
the property of Licensee, and .Licensee shall hold harmless the Licensor from
every obligation, liability, or cost, and from all damages, expenses or charges
incurred thereafter, arising out of, or because of,; the presence of or the
condition of such pole or any attachments; and shall pay to Licensor a sum equal
to the present value in place of such abandoned pole or poles, or such other
equitable sum as may then be agreed upon between the parties, and Licensor shall
provide Licensee with a properly authorized bill of sale for such pole.

(b) Licensee may at any time abandon the use of a joint use pole by giving
Licensor due notice in writing of such abandonment, as provided in Section 18,
and removing from such pole all attachments that Licensee may have, and in case
of such abandonment of the use of any such pole, Licensee shall pay to Licensor
the fall rental for the current year for the space on said pole set aside for the
use of Licensee.

9. RENTALS, CHARGES and RATES

(a) On or about December 31 of each year, the parties, acting in
cooperation, shall tabulate the total number of joint poles in use as of the
preceding day. This tabulation shall indicate the number of poles on which
rentals are to be paid. The centals shall be computed on the basis of

dollars per annum for each jointly used pole.

(b) The yearly rental period covered by this agreeoent shall be the twelve
month period between January 1 and December 31. Rental payable for each such
rental period during the continuance of this agreement shall be due and payable
on February 1 following the end of the rental period. The annual rental per pole
shall apply to any attachments made or removed during the year and rants shall
not be prorated; provided, however, that if this agreement is executed between
June 30 and December 31, Licensee shall pay to Licensor only one-half (1/2) of
the annual rental due for attachmente made during that periodi

(c) In the event that Licensee requires a source of electrical energy for
power supply to a cable system which constitutes a part of the licensed
attachments and apparatus, such energy will be supplied by Licensor in accordance
with the provisions of its standard service extension policies and approved'rates
and tariffs.

(d) All other amounts payable under this agreement, such as for- erection,
rearrangement, relocation or abandonment, shall be due and payable within thirty
(30) days of billing by Licensor.

. 10. DEFAULTS

(a) If Licensee shall fail to comply with any of the provisions of this
agreement or should default in any of its obligations under this agreement, and
shall fail within thirty (30) days after written notice from Licensor to correct
such noncompliance or default, Licensor may, at its option, and without further
notice, declare this Agre^nent to be terminated in its entirety, or may terminate
the permit covering the pole or poles in respect to which such default - or
noncompliance shall have occurred, in case of such termination, no refund of
accrued rental shall be made.

(b) If Licensee shall make default in the performance of any work which
it is obligated to do under this agreement, the Licensor may elect to do such
work, and the Licensee shall reimburse the Licensor for the cost.



r
(c) If the Licensee shall make default in any of its obligations under this

Agreement and it becomes necessary for the Licensor to obtain the services of an
attorney, who is not a salaried employee of the Licensor, to enforce such
obligations, the Licensee agrees to pay any and all attorney fees, court coats
and other costs of litigation associated with the enforcement of such
obligationst

11. UHAUZHORIZBD AXTACEHENT

(a> If any of Licensee's facilities for which no license has been issued
shall be found attached to Licensor's poles. Licensor may, without prejudice to
its other rights or remedies under this Agreement, including termination, require
Licensee to submit, within fifteen (15) days after the date of written or oral
notification from Licensor of the unauthorized attachment, a pole attachment
license application. If such application is not received by Licensor within the
specified time period. Licensee shall immediately remove its unauthorized
attachment, or Licensor may remove such Licensee facilities without liability,
and the expense of such removal shall be borne by Licensee.

(b) Ho act or failure to act by Licensor with regard to said unauthorized
attachment shall be deemed as a ratification or the licensing of the unauthorized
attachment. If any license should be subsequently issued, said license shall not
operate retroactively or constitute a waiver by Licensor of any of its rights or
privileges under this Agreementr provided, however, that Licensee shall be
subject to alii liabilities, obligations and responsibilities of this Agreement
from its inception in regard to said unauthorized attachment.

12. RIOBTS OF OXBSR FARCIES

Nothing herein shall be construed to limit the right of Licensor, by
contract or otherwise, to confer upon others, not parties to this agreement,
rights or privileges to use the joint use poles covered by this agreement.

13. TERK OP AGREEKENC

This agreement shall continue in force and effect for a period of one (1)
year from and after the date of this Agreement, and thereafter from year to year
unless terminated by either party by giving written notice of its intention so
to do not less than thirty (30) days prior to the end of any period, provided,
however, if the Licensee ehall fail to commence eonstrucbion on the poles of
Licensor within the period of one hundred eighty (180) days after the date of
execution of this License Agreement, then this License Agreement shall be null
and void, and of no further force and effect; open termination of this
agre^ent, Licensee shall remove its attachments from the poles of Licensor
within one hundred eighty (180) days after the effective date of such
termination. Should the Licensee fail to comply, the Licensor may elect to do
such work and the Licensee ehall pay the Licensor the coat.

14. WAIVER OF TERMS OR CONDIXIOKS

The failure of either party to enforce or insist upon compliance with any
of the terns or conditions of this agreement shall not constitute a general
waiver or relinquishment of any such terms or conditions, but such conditions and
terms shall be and remain at all times in full force and effect.

15. SDPPI£lfEHTAL AOREEMEHTS

(a) This agreement may be amended or supplemented at any time upon written
agreement by the parties hereto. Should either an amendment or supplement become
necessary, the party desiring such amendment or supplement shall give thirty (30)
days written notice to the other party setting out in detail the changes or
additions desired.



(b) Jn tho evant tbat Licensee desires to add or reduce tba number of pole
contacts. Section 15 (a) shall not apply, but in each case a sketch, map, or
other mutually acceptable notice shall be submitted to Licensor, setting out in
detail the pole nui^ers and exact locations of the poles, and the quantity of
poles involved in the addition or subtraction.

16. PAIHENT OF TKXS8

Each party shall pay all taxes and assessments lawfully levied on its own
property upon said jointly used poles, and the taxes and the aseessments which
are levied on eaid joint use poles shall be paid by the Licensor thereof, but any
tax, fee or charge levied on Licensor's poles solely because of their use by the
Licensee shall be paid by Licensee.

17. XHIEREBX JkHO PAIMERTS

All amounts to be paid by Licensee to Licensor under this Agreement shall
be due and payable within thirty (30) days after an itemized etatement is
presented to the Licensee. Any payment not made within thirty (30) days from the
due date shall bear interest at the rate of Percent ( %) per annum
until paid.

18. KOXICES

Any notice, request, consent, demand or statement which is contemplated to
be made upon either party by the other party under any of the provisions of this
agreement, shall be in writing and shall be treated as duly delivered when it is
either (a) personally delivered to the office of Licensor in the case of a notice
to be given to Licensor, or personally delivered to the office of Licensee in the
case of a notice to be given to Licensee, or (b) deposited in the United States
mail and properly addressed to the party to be served as follows:

(i) If notice is to Licensor,

(ii) If notice is to Licensee,

19. saPPLYINU IHPORKATION

(a) It is understood and agreed to between the parties that Licensee shall
furnish to Licensor within ( ) days, after the execution of
this agreement a detailed sketch or map upon which will be shown the precise
locations by streets or roads of the joint use poles covered by this agreement,
showing the facilities installed or to be installed upon the joint use poles and
the pole numbers upon which these facilities are to be attached. Such sketch or
map shall be reviewed by, and approved, comoented upon, or rejected by the
engineers of Licensor, and Licensee agrees to make any and all such changes in
said sketch or map as are suggested by said engineers. Licensee shall not begin
the. installation of any facilities covered by this agrees^t until engineering
approval by Licensor is granted.



/h) Within ( > aftor tho conpletion of tho
initial InBtallation of the facliities, aa aet forth on the above mentioned
Bketch or map, Liceneeo ahall furnish to Licensor a revieed copy of said sXetch
or map showing the precise location of each power supply, pole contact, and other
attachment of Licensee which is actually installed on polea of the Licensor.
Such revised sketch or map shall bo verified by the Licensor and shall be the
basis for determining the number of polo contacts made initially.

(c) Ltcensee shall prwnptly report to Licensor any changes made in the
number of poles of the Licensor contacted by Licensee.

(d) Upon request of Licensor or Licensee, but not sooner than six (6)
years after the execution of this agreement, and every six (6) years thereafter,
or as may be mutually agreed upon, tho parties shall make a joint field check to
verify the accuracy of contact records. If, as a result of any such joint field
check, it is found that the Licensee is occupying any poles of the Licensor
without having advised the Licensor as provided in section 16, the Licensee shall
pay to the Licensor the rental for such poles from the date that Licensee's
attachments were installed on such poles, or if dates of installation oannot be
determinad to the satiefaction of both parties, the installations shall be
presumed to have occurred at the same rate, aa those reported throughout the
entire period since the last field check was made.

20. COHSXRDCTIOH OP AOREEHEKT

This agreement is deemed executed in the state of - and shall
be construed under the laws of the State of .

21. PRIOR AOBSEaiBllXS SUPERSBDBO

This agreement supersedes and replaces any and all previous agreements
entered into by and between Licensor and Licensee with respect to the subject
matter of this agreement.

22. ASSIOHHENX OF AOREEKSKX

Neither party shall assign or otherwise transfer this Agreement or any of
its rights and interoets to any firm, corporation or individual, without the
prior written consent of the other patty.

In witness whereof, the parties have caused this Agreement to be duly
executed.

ATTEST:

ATTEST:

Byt
Secretary

Title:

_ ByI
Secretary

Title:



Attach here as Exhibit "A" a map or aketch
entitled 'Location of the Licensee
Diatribution System Service Area'i^ stating
the corporate name of Licensee/ aiid
showing/ outlined in red/ the service area
of the Licensee ae required on page 1 of
this agreement. This map shall be marked
Exhibit 'A", should be no larger than 30" )
30"/ shall be properly folded to the size
of 8 1/2" X 11" for inclusion in this
Agreement and stapled to the Agreement in
the upper left corner. This Exhibit need
not show location of Licensor's poles and
lines/ (see Section 19/ supply
information); but should illustrate the
area in which contacts are planned.
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SIHZBIX "B"

RULES UiD PRACIICBB FOR

SXLEVZBIOH ATSRCBK8HT8

X« All television facilities attached to Licensor'a poles shall be
installed in a manner to ensure compliance with the requirements, of the "National
Electrical Safety Code" in effect at the time of installation.

2. The location of all cables or power supplies on Licensor's poles shall
be approved in writing by the Licensor. No attachments shall be made without
prior approval of Licensor.

3. All television cables and power supplies shall be located on the same
side of each pole as any existing telephone cablOr or as designated- by the
Licensor.

4. On jointly used poles where Licensor has secondary conductors^ all
cables and power supplies shall be located on the side of the pole opposite the
secondary conductors, or as designated by the Licensor.

5* Licensee's service connections or drops to its customers shall be
installed and maintained so as to provide at least a forty (40) inch square
climbing space directly over and corresponding to the climbing space provided for
and through any telephone service connections or drops.

6. Licensee shall cause all cabinete and enclosures to be grounded by
bonding to the existing pole ground with #6 solid, bare, soft drawn copper wire.

7. No power supply shall be installed on any of Licensor's poles on which
are already installed transfonmrs, underground electric services, capacitor
banks, or sectionalizing equipoent.

8. No bolt used by Licensee to attach its facilities shall extend or
project more than one (1) inch beyond its nut.

9. All attachments or facilities of Licensee shall have at least two (2)
inches clearance from unbonded hardware.

10. All television cables shall have at least forty (40) Inches clearance
under the effectively grounded parte of transformers, transformer platforms,
capacitor banks and sectionalizing equipment and at least forty (40) inches
clearance under the current carrying parts of such equipment (energized at 8700
volts or less) • Clearances not specified in this rule shall be determined by
reference to the "National Electrical Safety Code*.

11. No service connection shall be made or installed by Licensor until
after Licensee shall have completed installation of an approved fused service
disconnect switch or circuit breaker.

12. The Licensee may, with the prior written approval of the Licensor,
install crossarms, alley arms, or cable extension arms for the support of any of
its facilities. However, Licensee shall not use any crossarm or alley arm brace
a^ve the arm which it supports.

13. Licensee shall install and maintain any and all of its facilities in
a neat and workmanlike manner consistent, with the maintenance of the overall
appearance of the jointly used pole, and all subject to the approval of Licensor,
provided that Licensee shall bo solely responsible for compliance with the
specifications referred to in Section 5 of this License Agreement.

10



14* All down guys, head guys oc xoeesenger dead ends installed by Licensee
shall be attached to jointly used poles by the use o£ "thru" bolts. Such bolts
placed in a "bucking" position shall have at least three inches vertical
clearance. Under no circuxostances shall Licensee install down guys, head guys
or messenger dead ends by means of encircling jointly used poles with such
attachments* All guys and anchors shall be installed prior to installation of any
messenger wire or cables.

15. In the event that any. of Licensee's proposed facilities are to be
installed upon poles already jointly used by Licensor and other parties, without
in any way m^ifying the clearance requirements set forth in these Rules and
Practices, Licensee shall negotiate with such other parties, as to clearances
between its facilities and the spans of Licensee and such other parties*

16. In the event Licensee desires to request a change in the number of
pole cont2u:t8, it shall do so by submitting to Licensor the standard* form
suitable for that purpose.

17. The Licensee shall provide a written statement, signed by a
Professional Engineer repreeenting the Licensee, that Its facilities, including
protection devices, as installed are fully in compliance with the applicable
rules of the NESC, other codes and requirements, and good engineering design.
This inspection shall be made within thirty (30) days after installation has been
completed. Failure to comply will result in ter^nation of this agreement as
outlined in Section 10, a, b, S c.

11



EXHIBZX"C"

ApplicationandFezaltforUseofFolea

ApplicationNo>

Date19j

Inaccordancewiththetermsofagreonentdated
applicationlaherebymadeforlicenseetomakeattachmentsto
locatedinornearIntheCountyof

andtheStateof".

Thepoles,includingproposedconstructionby(Cooperative)ifneceseary
forwhichpermiseionisrequestedarelistedbypolenumberontheattached
Exhibit"CI"andfurtheridentifiedontheattachedmap.Detailedconstruction
plansandlocationdrawings,willbefurnished.

Licensee

Bys

Titlet

Certificationtobecompleted

Zherebycertifythatuponfinalinspection(whichwillbemadewithin30
days.afterconstructioniscomplete)theattachmentsfullycomplywiththe
NationalElectricalSafetyCode(NESC),latestedition,andnopolesor
facilitiesofwillbe
inviolationofNBSCastheresultofsaidattachments.

RegistrationNumber(State)"Engineer'sSignature

Permissionforconstructioffgranted#19,subjectto(1)
yourapprovalofthefollowingchangesandrearrangementsatanestimatedcoat
toyouofS,(2)thenecessarythird-partyrearrangementsaredone
satisfaotorlly,and(3)thatlicenseeconstructaccordingtostandards.

By;

Title;
Licensor

TheedMveestimatesformake-readychangesandrearrangements
approved,19_^.Licenseeintendstoconstructplantwithin120
daysafterroake-reaayworkiscomplete.

12

By;

Title;
Licensee



EXHIBIT "Cl"

ATTACHMENTS TO BE INSTALLED

j COOPERATIVE
POLE NUMBER

COHKEHTS - HAKE-READY PERMISSION
GRANTED

ESTIMATED COST
OF HAKE-READY

1
1
1
1

1
1

•

1
1
i
1
1

•

•

1

13



EZHXBIX"D"

HOEirXCASXONOFREHOVAL

InaccordancewiththetermeofAgreementdated19

noticeisgiventoLiceneoroftheremovalofattachmentsfrom
poleslocated,inornear

andtheStateof
inthecountyof

Thepolesfrmawhichattachmentshavebeenremovedarelistedbelow:

ExhibitD1andfurtheridentifiedontheattachedmap.

COOPGRATIVSPOLB-miHBSRLICBKSOR

USE

COOPERATIVEPOLENUMBERLICENSOR

USE

1

HoticeAcknowledged

19

14

Byi

Title:

By:___

Title:

Licensee

Licensor



The drawings on pages 20-26 of this bulletin are not
available as they no longer comply with the current

National Electrical Safety Code (NESC).



CLEARANCE FROM
UNDERGROUND SERVICE RISER TO

CATV OR PHONE ATTACHMENT

TRANSFORMER

PVC CABLE RISER SHIELD

f

jmmi

POLE

4(r MIN.

CATV OR PHONE
CABLE BRACKET

STANDARD CLEARANCES FOR CAW
OR TELEPHONE ATTACHMENT
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CLEARANCE BETWEEN
POWER NEUTRAL AND

CATV OR PHONE ATTACHMENTS

n

30* MIN.

12* MIN
PHONE

18'

«r. MIN.

12* MIN.

4-

18' CLEARANCE, SHOWN ABOVE. DESIGNATES CLEARANCE ABOVE ROADS.
PHONE AND CATV COMPANIES MUST ENSURE THAT 18' IS ADEQUTTE
CLEARANCE TO MEET THE NESC REQUIREMENT OF 15.5 FEET AT
MAXIMUM SAG CONDITIONS.

DRWN:

STANDARD CLEARANCES FOR CATV
OR TELEPHONE ATTACHMENT

WfEs REVS'lh



CLEARANCE FROM 7.2/12.5kV RISER
TO CATV OR PHONE ATTACHMENT

4cr ^IN.*

m

PVC CABLE
RISER SHIELD

CATV OR PHONE
CABL£ BRACKET

40r MIN.*

3
« THIS CLEARANCE INCREASES

TO 43" ON 14.4/24.9KV

STANDARD CLEARANCES FOR CATV
OR TELEPHONE ATTACHMENr



CLEARANCE FROM LIGHTS
TO CATV OR PHONE AHACHMENT

40r MIN.

isr MIN.

4

CATV OR PHONE.
CABLE BRACKET

LUMtNAlRE

7

4.

NOTE: BOTH THE 40r & 12" CLEARANCES MUST BE MAINTAINED.

STANDARD CLEARANCES FOR CATV
OR TELEPHONE ATTACHMENT



CLEARANCE FROM SERVICE WIRE
TO CATV AND PHONE CABLE

TRANSFORMER

StmCE WIRE

H

ORWN:

POLE

4{r MIN.

^CATV OR PHONE
CABLE BRACKET

STANDARD CLEARANCES FOR CATV
OR TELEPHONE ATTACHMENT

DATE R^Th



CLEARANCE FROM TRANSFORMERS AND
SERVICE WIRE TO CATV AND PHONE CABLE

IKANSFORMER /

SERVICE WIRE

POLE

CATV OR PHONE
CABLE BRACKET

« MINIMUM CLEARANCE MAY BE REDUCED IF PERMUTED
BY REQUIREMENTS OF THE MOST RECENT NESC.

DiWN:

STANDARD CLEARANCES FOR CA1V
OR TELEPHONE ATTACHMENT

DATE: REVSD:
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Engineering & MaiingementSendees*

October 31, 2017

CU xy
1616 E Millbrook Road, Suite 210

Raieigh, NC27609
Toil-Free: 1-866-231-6610

Tel: 919-256-5900

Fax: 919-256-5939

www.powerservlces.com

hhiM (i,
Mr. David S. Tuttle

Board Counsel

NC Board of Examiners for Engineers and Surveyors
4601 Six Forks Road, Suite 310
Raleigh, NC 27609

Subject: Request for Guidance, "Practice of Engineering"
N.C Gen. Stat. § 89C-3(6)

Dear Mr. Tuttle:

I have been asked to render an opinion as to whether the certain activities Involving the
design and attachment of communications facilities to electric utility poles in compliance
with the requirements of the National Electrical Safety Code C'NESC") constitute the
"practice of engineering" for the purposes of Section 89C-3(6) of the North Carolina
General Statutes. As authorized by Section 62-350 of the North Carolina General
Statutes and pursuant to contract, Charter Communications Properties LLC ^Charter") is
permitted to attach cables, wires and associated facilities and equipment for the purpose
of providing lawful communications signals to the poles owned by Blue Ridge Electric
Membership Corporation C'Blue Ridge"). Section 62-350 specifically requires the
communications providers such as Charter to comply with the requirements of the NESC.
Additionally, Charter routinely "overlashes"to its existing facilities on Blue Ridge's poles.
Overlashing is a practice that involves tying communications wires to existing strands
that are already attached to poles, which effectively allows Charter to replace old or
non-functioning cables or to expand the capacity of existing cables. Overlashing also
increases the weight and surface area of the attachment, impacting the ice and wind
loading calculations required by the NESC.

In developing my opinion, I seek guidance from the Board of Examiners for Engineers
and Surveyors fBoard") as to whether Charter's activities constitute the "practice of
engineering" for the purposes of Section 89C-3(6) of the North Carolina General
Statutes. Specifically, based on previous opinions given by the Board in factually similar
situations and a poll of those members of the Engineering Committee of the Board who
are professional engineers, I seek the Board's guidance as to: i) whether actions
relating to the attachment of cables, wires and associated facilities and equipment by
Charter to poles owned by Blue Ridge may constitute the "practice of engineering" for
purposes of the statute; and ii) whether actions relating to overlashing constitute the
"practice of engineering" for purposes of the statute. In addition, if any of these
activities does constitute the "practice of engineering," I seek the Board's guidance as to
Charter's obligations in order to be in compliance with Chapter 89C of the North Carolina
General Statutes.



r Mr. David S. Tuttle

October 31, 2017
Page Two

I look forward to receiving your guidance. Thank you for your time and consideration.

Sincerely,

gib/sk

regory L. Booth, RE
President

Phone: 919-441-6440

PowerServices, Inc.
Engineering & Management Services

1616 E. Millbrook Road, Suite 210 Raleigh, NO 27609
Tel: 919-256-5900 Fax: 919-256-5939 www.powerservlces.com



• i

STATE OF NORTH CAROLINA

UTILITIES COMMISSION

RALEIGH

DOCKET NO. EC-23, SUB 50

BLUE RIDGE ELECTRIC

MEMBERSHIP CORPORATION

Petitioner,

V.

CHARTER COMMUNICATIONS

PROPERTIES LLC,

Respondent.

Pursuant to the Commission's June 7, 2017 Order Establishing Procedural

Schedule and the parties' agreement to extend the time for meet and confer, objections,

and responses. Charter Communications Properties LLC ("Charter"), by and through its

undersigned coimsel, responds to Blue Ridge Electric Membership Corporation's

C^BREMC's") first set of data requests ("Requests") served on July 6,2017, as follows;

PRELIMINARY STATEMENT

Charter incorporates herein by reference, and responds to the Requests

("Responses") to the extent consistent with, the limitations agreed upon in the parties'

conferences on July 13, 18, and 19, 2017, as confirmed by email on August 2, 2017. By

agreeing to search for and produce certain documents and information. Charter is not

admitting diat such documents in fact exist or that such information is within its present

knowledge. Charter reserves the right to use documents discovered after the date of its

Responses, which are now known but whose relevance, significance, or applicability has

not yet been ascertained.

-1-

CHARTER COMMUNICATIONS

PROPERTIES LLC'S

RESPONSES TO BLUE RIDGE

ELECTRIC MEMBERSHIP

CORPORATION'S FIRST SET

OF DATA REQUESTS

7^
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Furthermore, Charter's Responses aremadewithout in anywayintending to waive

or waiving, but, on the contrary, intendingto preserve and preserving:

1. The right to assert the attorney-client privilege, the common interest

privilege, thework-product doctrine, and/oranyotherprivilegeorprotective doctrine. Any

inadvertent production of privileged or protected documents shall not constitute a waiver,

in whole or in part, of any such privilege. Any document subject to a privilege or

protection, if inadvertently produced, shall be returned by BREMC immediately. BREMC

shall not use in any manner whatsoever any information derived solely from any

inadvertently produced privileged or protected documents.

2. The right to designate documents containing information regarding trade

secrets, confidential and/or proprietary business information, and/or information subject to

confidentiality agreements with non-parties as confidential or highly confidential, and to

produce such documents subject to the parties' Non-Disclosiu-e Agreement and any

protective order entered in this matter.

3. The right to question or object to the authenticity, foundation, relevancy,

materiality, privilege, and admissibility of the documents produced in response to the

Requests in any subsequentproceeding in, or the trial of, this or any other action.

4. The right to object to the use ofthe documentsproduced in response to the

Requests in any subsequent proceeding in, or the trial of, this or any other action on any

groimds.

5. The right to object to the introduction of the Responses into evidence.

6. The right to object on any ground at any time to other discovery involving

the subjectmatterof these Requests or the Responses to these Requests.
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7. The right to producedocuments on a rolling basis given the breadth of the

Requests,and to supplementits Responsesandto produceadditionaldocuments,consistent

with the Commission's rules and the Scheduling Order entered in this matter, should it

discover further responsive documents after the date of its Response to BREMC's

Requests.

RESPONSES TO REQUESTS

Incorporating the foregoing Preliminary Statement and Objections into each of the

following responses. Charterresponds to BREMC's requests as follows:

Request No. 1;

Identifyand producean organization chart depicting the corporate structure of Charter,

its parents, subsidiaries and affiliates, both prior to and subsequent to the merger with

Time Warner Cable.

RESPONSE:

Both pre- and post-merger. Charter Communications Properties LLC and its affiliates

have served municipalities andcounties inBREMC's service area. Priorto apost-merger

internal reorganization in September 2016, Charter Communications Properties LLC and

its affiliates operated in areas that include BREMC's service area as part of Charter's

SouthRegion. As of September 2016, Charter Communications Properties LLC andits

affiliates operate inareas thatinclude BREMC's service areaaspartofCharter's Carolina

Region, specifically the Western North Carolina Market Area. Charter Communications

Properties LLC has authority to execute a pole attachmentagreementwith BREMC that

wouldapplyto all of Charter's attachments to BREMC poles.
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Request No. 2;

For each year from 2008 to present, identify the department or division within Charter,

its parent, subsidiaries or affiliates, as well as the individual, that have been responsible

since 2008 and will be responsible going forward for the design, construction, inspection

and maintenance of attachments to BREMC's poles.

RESPONSE:

Personnel in Charter*s Carolina Region and, specifically, its Western North Carolina

Market Area, have responsibility for attachments to BREMC's poles. Before September

2016, Ronnie McWhorter served as Construction Manager for the areas that include

BREMC's service area. As of September 2016, Nestor Martin, Senior Director of

Construction, now serves in the role ofoverseeing construction operations in the area that

includes BREMC's service area. Micheal Mullins is a Construction Supervisor for

Charter in the areas that include BREMC's service area, and has been responsible for

design and construction of attachments to BREMC's mainline poles since at least

November 2011 to the present. Jeff Hutchinson is the Maintenance Manager for areas

that include Charter's attachments to BREMC's poles, and has served in this role since

at least November 2011.

Request No. 3:

Identify and produce copies of all currently-effective pole attachment agreements to

which Charter has entered into since 2008, including any amendments thereto, with

respect to its service footprint in North Carolina, South Carolina, Georgia, Alabama,

Tennessee, and Virginia.
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RESPONSE;

Charter will produce documents responsive to this request, consistent with the parties'

agreed-upon limitations.

Request No. 4:

Identity all judicial or regulatory proceedings in North Carolina, South Carolina,

Georgia, Alabama, Tennessee, and Virginia involving Charter's aerial facilities and/or

pole attachment rates, terms and conditions from 2008 to the present—at a minimum,

identify the jurisdiction, case name, case number, and all parties involved—and produce

all copies of all pleadings and testimony filed by or against Charter in such proceedings.

RESPONSE:

After a diligent search. Charter has not identified any judicial or regulatory proceedings

involving Charter's pole attachment rates, terms and conditions from November 2011 to

the present in North Carolina, South Carolina, Tennessee, and Virginia.

Request No 5:

Identify the aimual pole attachment rental rate that Charter or its parent, subsidiaries or

affiliated entities has paid and currently pays to attach to the poles of every pole owner

with which Charter has a pole attachment agreement with respect to its service footprint

in North Carolina, South Carolina, Georgia, Alabama, Tennessee, and Virginia and the

formula used to calculate the annual rental rate, for each year since 2008.

RESPONSE:

Charter will produce information responsive to this request, consistent with the parties'
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agreed-upon limitations.

Request No. 6;

Identify and produce copies of any economic or other analysis undertaken by Charter or

its parent, subsidises or affiliated entities for planned and/or installed new facilities

which compares the economicsofaerialversus buried (a) initial costs and (b) total service

life costs, for deployment ofnew facilities in North Carolina and nationwide, from 2008

to the present. Ifsuch information and documentation are not available for North Carolina

as a whole, then provide it for every area in North Carolina for which it is available.

RESPONSE:

In the areas that include BREMC's service area. Charter's budgeted average cost per mile

for aerial construction of new facilities, including labor and materials, is $26,432.37.

Where Charter must build underground, its average cost per mile is substantially higher,

budgeted at approximately $45,109.40, including materials and labor, but this does not

include the costs of wreck outs or the expense of obtaining the necessary regulatory

approvals, permits, and easements associated with such work. Charter will produce

documentsresponsiveto this request, consistentwith the parties' agreed-uponlimitations.

Request No. 7:

Identify the number and location of poles used for the distribution of communications

services that are owned by Charter in North Carolina and nationwide. Ifsuch information

and documentation are not available for North Carolina as a whole, then provide it for

every area in North Carolina for which it is available.

RESPONSE:

Owingto economic, environmental, aesthetic, local zoning and rights-of-wayrestrictions.
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Charter cannot practicably buildits own aerial network or system of poles. Charter thus

does not install its own poles, except in unique and idiosyncratic circumstances and as

determined by local construction personnel. Charter is not currently aware of anypoles

it has installed or owns that are used by other service providers in the Western North

Carolina marketarea, but Charteris continuing to searchits records and will supplement

this response as appropriate.

Request No. 8;

Produce all documents showing Charter's or its parent's, subsidiaries' or affiliated

entities' engineering and construction practices for aerial plant construction (both cable

and wire) that are applicable in North Carolina.

RESPONSE:

Charterwill produce documents responsive to this request, consistent with the parties'

agreed-upon limitations.

Request No. 9:

Produce a copy of all of Charter's or its parent's, subsidiaries' or affiliated entities'

engineering design standards, including sag tables and wind loading and ice loading

analysis, for aerial cable constructionthat are applicable in North Carolina.

RESPONSE:

Charter directs BREMC to the design specifications identified in its pole attachment

agreements produced in response to Request No. 3. Charter is continuing to search its

records and will supplementthis response as appropriate.

Request No. 10:

Produce a copy of Charter's or its parent's, subsidiaries' or affiliated entities' outside
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plant engineering planning guidelines that are applicable in North Carolina.

RESPONSE:

Charter will produce documents responsive to this request, consistent with the parties'

agreed-upon limitations.

Request No. 11:

Produce all safety standards, plans, procedures, and agreements followed or used by

Charter or any parent, subsidiary or affiliate of Charter in the completion of any safety

inspection of Charter's facilities and attachments that are applicable in North Carolina.

RESPONSE:

Charter will produce documents responsive to this request, consistent with the parties'

agreed-upon limitations.

Request No. 12;

Identify each attachment audit or inventory of poles with Charter's or its parent's,

subsidiaries' or affiliated entities' attachments in North Carolina that was conducted or is

currently being conducted by any pole owner or another person acting on that pole

owner's behalf, from 2008 to the present, and produce all documents related to each such

audit or inventory, including communications, documents reflecting the methodology

used for each audit or inventory, records created during the course of each audit or

inventory, and documents reflecting the results of each audit or inventory.

RESPONSE

AT&T/BellSouth, BREMC, Broad River Electric, Duke Energy, Duke Energy Progress,

Energy United Electric Membership Corporation, and Rutherford Electric Membership

have conducted attachment audits or inventories of their poles with TWO attachments
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since November 2011. Surry-Yadkin Electric Membership Corporation is currently

conducting an inventory. Charter continues to search for responsive information and

documents and will supplement this response, as necessary, at an appropriate time in the

future. Answering further, documents related to BREMC's audits are already in the

possession of the Cooperative.

Request No. 13;

Identify each pole attachment safety inspection of poles with Charter's or its parent's,

subsidiaries' or affiliated entities' attachments in North Carolina that was conducted or is

currentlybeing conductedby anypole owneror anotherperson acting on that pole owner's

behalf, from 2008 to the present, to ensure compliance with the NESC or other safety

standards, and produce all documents related to each such safety inspection, including

communications, documentsreflectingthe methodologyused for each inspection,records

created during the course of each inspection,and documents reflecting the results ofeach

inspection.

RESPONSE:

Surry-Yadkin Electric Membership Corporation is currently conducting an attachment

audit that includes a safety inspection. Charter continues to search for responsive

information and documents and will supplement this response, as necessary, at an

appropriate time in the future.

Request No. 14:

IdentifyCharter's attachments to the Cooperative's poles madefrom2008 to the present,

which were attached after Charter or someone acting at Charter's direction performed

engineering to ensurecompliance with the NESC, including NESCwind and ice loading
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standards.

RESPONSE:

After a diligent search, Charter has been unable to locate any documentation or other

means of identifying its attachments which were attached to the Cooperative's poles after

Charter, or someone at its direction, performed "engineering." Charter submits permit

applications to the Cooperative prior to making attachments to its poles, consistent with

the parties' pole attachment agreement. Charter follows the engineering

recommendations made by the Cooperative as part of the permit process, if any, and

makes it attachments according to the permit issued by the Cooperative. Charter also

makes it attachments pursuant to the NESC and Charter's safety standards and

procedures.

Request No. 15:

Produce all documents which reflect the Charter inspection program for its attachments

to BREMC poles, including the method of initial inspection and time of each initial

inspection, how often it inspects its lines and facilities after installation, the items

inspected, and the standards to which the inspections are performed and how Charter

inspects constructiononce completedto ensure compliancewith the NESC.

RESPONSE:

Charter continuously monitors the condition of its plant and conducts regular line

inspections on a day-to-day basis as its employees, and contractors perform work in the

field. Charter's contractors are responsible for making and maintaining attachments to

BREMC poles. Charter's construction coordinators will meet with the contractors to

complete a detailedreviewof flie work done. Construction coordinators will also inspect
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a portion of the field work shortly after completion. During the course of construction, a

contractor may occasionally find the work cannot be completed as planned due to safety

or clearance issues, and a new plan of action is developed. Any deviations in the work

from the plan are reviewed and corrected as they arise. Charter will produce documents,

if any, responsive to this request, consistent with the parties' agreed-upon limitations.

Request No. 16;

Produce all documents evidencing pole attachment construction standards or design

specifications which:

a. have been developed by or on behalf of Charter or any parent, subsidiary

or affiliate of Charter; and

b. are currently required of Charter or any parent, subsidiary or affiliate of

Charter by any pole owner in North Carolina.

RESPONSE:

Charter directs BREMC to the standards provided in Charter's pole attachment

agreements with pole owners across North Carolina, produced in response to Request No.

3.

Request No. 17:

Identify every licensed professional engineer employed by or who works on behalf of

Charter, or any parent, subsidiary or affiliate of Charter, with respect to North Carolina,

along with a detailed description of his/her responsibilities. Additionally, identify by

name and title each professional engineer who designs the Charter new construction,

including overlashing, and who is responsible for the inspection of all completed

construction and overlashing.

-11-



RESPONSE:

Charter does not employ any professional engineers who have responsibility for

attachments in BREMC*sservice area. Charter contracts with or pays for the services of

licensed professional engineers when necessary.

Request No. 18:

Identify the training, and provide related documentation, received by Charter employees

and the employees of parent, subsidiary or affiliate of Charter, in the requirements and

specifications of the NESC, the National Electrical Code, the North Carolina Department

ofTransportation, the Occupational Safety and Health Act, the Rural Utilities Service, the

Society of Cable Television Engineer's Recommended Practices for Coaxial Cable

Construction and Testing and for Optical Fiber Cable Construction, and the design and

operational standards developed by the Cooperative.

RESPONSE:

Charter will produce documents responsive to this request, consistent with the parties*

agreed-upon limitations.

Request No. 19:

Identify all vendors or contractors or subcontractors hired by Charter to install, maintain,

inventory or servicein anymannerCharter's attachments to the Cooperative's poles from

2008 to the present and produce copies of all agreements or contracts between Charter

and such vendors and contractors.

RESPONSE:

Charter uses Bigham Cable Construction to perform work on the Cooperatives poles.

Charter will produce documents responsive to this request, consistent with the parties*
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agreed-upon limitations.

Request No. 20:

For the vendors and contractors or subcontractors hired by Charter to install, maintain,

inventory or service in any manner Charter's attachments to the Cooperative's poles:

a. Identify the training such vendors and contractors receive in the requirements and

specifications of the NESC, the National Electrical Code, the North Carolina

Department ofTransportation, the Occupational Safety and Health Act, the Rural

Utilities Service, the Society of Cable Television Engineer's Recommended

Practices for Coaxial Cable Construction and Testing and for Optical Fiber Cable

Construction, and the design and operational standards developed by the

Cooperative;

b. Provide documentation from each such training course; and

c. Provide verification that each such vendor or contractor has received such training.

RESPONSE:

Charter does not regularly conduct training for its vendors. Charter's vendors are

contractually obligated to comply with all standards, rules, and laws required under the

pole agreement, local, state, and federal laws and regulations. After a diligent search.

Charter has been unable to locate any documents responsive to this request.

Request No. 21:

Identify and produce documents sufficient to show the linear feet of Charter facilities

installed in the Cooperative's service area, in North Carolina and nationwide that have

been overlashed. Identify the linear feet of Charter facilities that have one, two, three,

four, five, and more cables overlashed in the same bundle. If such information and
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documentation is not available for North Carolina as a whole, then provide it for every

area in North Carolina for which it is available.

RESPONSE:

After a diligent search, Charter has been-unable to locate any documents responsive to

this request. Charter is willing to make its system maps available for inspection by

BREMC's counsel or authorized representatives at a mutually agreed upon time and place,

to be coordinated with counsel for Charter.

Request No. 22:

Identify, and produce documents sufficient to demonstrate, each instance from 2008 to

the present that Charter and/or another person acting on Charter's behalfhas performed a

loading analysis of BREMC's pole(s) on which Charter has installed attachments,

including the pole(s) analyzed, the reason for the analysis (i.e. whether for overlashing or

other attachments made by Charter or by another person), type of analysis performed and

the program or software used to perform each analysis, the inputs used for each analysis,

the equipment used for each analysis, the cost ofperforming each analysis, the results of

each analysis, and communications related to the analysis.

RESPONSE:

Charter has not located any documents responsive to this request as of the date of these

Responses. Charter will continueto searchfor non-privileged, non-attomeywork product

documentsand will supplement this response as necessary.

Request No. 23:

Identify and produce every analysis performed by Charter, or any parent, subsidiary or

affiliate of Charter, or on their behalf, analyzing the impact of overlashing on the wind
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and ice load ofutility poles.

RESPONSE:

Charter has not located any documents responsive to this request as of the date of these

Responses. Charterwill continueto searchfor non-privileged, non-attorneywork product

documents and will supplementthis response as necessary.

Request No, 24:

Identify every instance in which Charter has postponed overlashing, or decided not to

overlash, existing Charter facilities on BREMC's poles because of preexisting NESC

safety violations.

RESPONSE:

Charter does not maintain records tracking information responsive to this Request.

Consistent withits standard construction process, Charter pre-inspects all polesandspans

involvedin its aerialplant construction, submits applications to BREMC for review, and

mayopt for underground construction if preexisting conditions on the pole make it unsafe

or unsuitable for Charter's planned construction. Charter will continue to search for

additional information responsive to this Request and will supplement this response as

necessary.

Request No. 25:

Identify each instance since 2008 that Charter obtained a statement or opinion from a

professional engineer regarding Charter's attachments to BREMC's poles, and produce

such statement or opinion.

RESPONSE:

Charter hasnot identified anyinstances where it hasobtained a statement or opinion from
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a professional engineer regarding Charter's attachments to BREMC's poles, except in

those instances where BREMC may have provided statements or opinions upon review

of Charter's attachment application. Charter will continue to search for additional

information responsive to this Request and will supplement this response as necessary.

Request No. 26;

Identify Charter's procedures for handling "downed-line" calls and specify how such

procedures differ from routine customer service calls. Include all procedural

documentation and special "downed line" call training materials.

RESPONSE:

"Downed-line" calls are directed to Charter's Regional Operations Center, a 24/7

operations center, that will immediately dispatch the system technician on call for the area

to the problem spot. The system technician will work to get the downed line "temped" or

safely out of the way and get any service outage running within 90 minutes. If multiple

lines are down in a small area at once due to a storm or some other similar event, it may

take longer to respond to each and every problem spot. A contractor will also be called

immediately to fix the line permanently—^unless a new pole needs to be placed, in which

case the permanent fix must wait for the utility to place the pole. A routine customer

service call is not directed to the Regional Operations Center and will not trigger the 24/7

response. Routine service calls are directed to fulfillment technicians who help customers

connect to Charter services.

Request No. 27:

Provide the specific location and number ofpersonnel on call 24/7 in the BREMC service

territory and the specific protocols and training documentation demonstrating how
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Charter dispatches staff to respond to an emergency call, including a "downed-line" call.

RESPONSE;

Charter will produce information responsive to this request, consistent with the parties'

agreed-upon limitations.

Request No. 28:

Identify each occurrence in which Charter's or its parent's, subsidiaries' or affiliated

entities' aerial facilities in North Carolina have come into contact with vehicular traffic,

bicycles or pedestrians from 2008 to the present, and for each such occurrence, please

provide the following:

a. The date of each occurrence;

b. The location of the occurrence;

c. Any damage to Charter's facilities as a result of the contact;

d. Any remedial work performed by Charter after the occurrence;

e. Any damage to the vehicles or injuries to the vehicle's driver and

passengers, bicyclists or pedestrians as a result of the contact; and

f. Any other damage or injuries as a result of the contact.

RESPONSE:

Charter is in the process of identifying and occurrences that rise to the level of "claims" or

"causes of action" in North Carolina, subject to the parties' agreed-upon limitations, and

will supplement this response at an appropriate time.

IReouests 29-35 withdrawn!
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Request No. 36:

Specify the housing density threshold below which Charter does not or will not provide

service in BREMC service area, in North Carolina and nationwide along with

documentation sufficient to show Charter's policy regarding its service density.

RESPONSE:

Charter does not have a specific housing density threshold below which it will not provide

service in the areas that include BREMC's service area.

Request No. 37:

Identify, and produce documents sufficient to show, the average number ofhomes passed

per mile by Charter's video, voice, Internet, broadband, or other communications service

in North Carolina and nationwide for each year since 2008. If such information and

documentation is not available for North Carolina as a whole, then provide for every area

in North Carolina for which it is available.

RESPONSE:

Charterhas no knowledge at present regarding the average number of homes passed per

mile by Charter's communications services in BREMC's service area. In 2016, Charter

passed an average of approximately 53 homesper mile with its distribution plant in areas

that includeBREMC's service area. Charterwill produce documents responsive to this

request, consistent with the parties' agreed-upon limitations.

Request No. 38:

Provide customer counts within the zip codes served by Charter in BREMC's service

territory and elsewhere in North Carolina.
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RESPONSE:

Charter will provide customer counts within BREMC's service territory upon receipt of

the zip codes BREMC serves.

Request No. 39:

Provide Form lOK and all other financial reports and filings publicly filed with the U.S.

Securities and Exchange Commission.

RESPONSE:

Charter's Form 10-K and other financial reports and filings made to the SEC can be found

at: http://ir.charter.com/phoenix.zhtml?c=l 12298&p=irol-sec.

Request No. 40:

Provide annual shareholder reports from 2008 forward.

RESPONSE:

Charter's annual reports to shareholders can be foimd at:

http://ir.charter.com/phoenix.zhtml?c=112298&p=irol-reportsannual.

Request No. 41:

For each Charter firanchise area that includes some portion of the service territory of the

Cooperative, produce documents sufficient to explain to which portions of such firanchise

Charter offers video, voice, Internet, broadband, or other communications service, and to

which portions Charter does not.

RESPONSE:

Charter's system maps contain information from which BREMC will be able to derive

details regarding the information sought. Charteris willing to make thosemaps available

for inspection by BREMC's counsel and/or authorized representatives at a mutually
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agreed-upon time and place, to be coordinated with counsel for Charter, subject to the

Protective Order to be entered in this matter.

Request No. 42;

Produce all documents that identify any consideration, analysis, plans, and/or decision by

Charter to extend the reach of its video, voice, Internet, broadband, or other

communications service to areas unserved by Charter, including all communications and

any documentsprepared on behalf of or submitted to Charter by another person.

RESPONSE:

Charter will produce documents responsive to this request, consistent with the parties'

agreed-upon limitations.

Request No. 43:

Identify every BREMC pole to which Charter has received a permit or other authorization

from BREMC to attach and produce a copy of all such permits or other authorizations

received from BREMC.

RESPONSE:

Charter will make its permits and other records received from BREMC available for

inspection by BREMC's counsel or authorized representatives at a mutuallyagreed-upon

time and place, to be coordinated with counsel for Charter.

Request No. 44;

Identify the number of BREMC Secondary Poles to which Charter has installed new

attachments since 2008.
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RESPONSE:

Charter will make its records available for inspection by BREMC's counsel or authorized

representative at a mutually agreed-upon time and place, to be coordinated with counsel

for Charter.

Request No. 45:

Identify every BREMC pole besides Secondary Poles to which Charter has installed new

attachments since 2008.

RESPONSE:

Charter will make its records available for inspection by BREMC*s counsel or authorized

representative at a mutually agreed-upon time and place, to be coordinated with coimsel

for Charter.

Request No. 46:

Identify what Charter understands to be the "electrical supply space" on BREMC's poles.

RESPONSE:

Charter does not use the phrase "electrical supply space," but understands it to refer to the

top-most part of the pole used by BREMC for its electrical facilities.

Request No. 47:

Provide a copy of any and all specifications provided to construction personnel and

contractors and inspectors, including the specific clearance Charter requires between the

BREMC "supply space" and Charter's "communications space" with specifics on what

Charter assumes is the BREMC "supply space."
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RESPONSE:

Charter will produce documents responsive to this request, consistent with the parties*

agreed-upon limitations. Charter personnel comply with the minimum clearance

requirements specified by the NESC. Charter attaches its facilities 72'*below neutral on

BREMC's poles.

Request No. 48:

Identify what Charter believes is the length of the uppermostportion of the pole allocated

to BREMC in feet and inches.

RESPONSE:

Charter directs BREMC to the parties Pole Attachment License Agreement, which does

not specifically allocate space to BREMC in feet and inches. Charter believes the space

allocated to BREMC is the space actually used by the Cooperative's facilities attached to

each pole, consistent with the specifications of the NESC.

Request No. 49:

IdentifywhatCharterbelieves is the minimum "communication workersafetyzonespace"

in inches from each voltage line on the BREMC system upon which Charter attaches its

facilities.

RESPONSE:

The NESC identifies the minimum "communicationworker safety zone space" fi-om each

voltage line and other facilities installed on poles.
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Request No. SO:

Provide all documentation which Charter provides to its construction employees and

construction contractors which specifies the location in which the Charter facilities must

be installed on a BREMC pole.

RESPONSE:

Charter will produce documents responsive to this request, consistent with the parties*

agreed-upon limitations.

Request No. 51:

Identifyevery BREMC pole besides Secondary Poles for which Charter has requested a

permit or other authorization from BREMC to attach since 2008, and produce a copy of

such requests.

RESPONSE:

Charterwill make its permits and otherrecords from BREMC available for inspection by

BREMC*s counselor authorizedrepresentatives at a mutually agreed-upontime and place,

to be coordinated with counsel for Charter.

Request No. 52;

Identifyeach expertwitness Charterintends to use in this case and his/herclaimedsubject

matterexpertise, and for eachof the experts identified, specifythe nature of the testimony

the expert will be providing, and produceall documents related to the expert's testimony

in thisproceeding, including the expert's resumeor curriculum vitae (listing, amongother

information, all prior testimonyprovided by the expert), contracts between the expertand

Charter,documentsprovidedto the expertby Charteror anotherperson acting on its behalf,
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and documents on which the expert intends to rely upon, and/or actually relies upon, in

developing the expert's testimony.

RESPONSE:

At this time, Charter may call Patricia Kravtin, of Patricia D. Kravtin Economic

Consulting, 57 Phillips Avenue, Swampscott, Massachusetts, as an expert regarding rate

calculations, methodologies, and related issues. Charterwill supplementthis Response, as

necessary, at an appropriate time.

Request No. 53:

Identify all persons providing information contained in the answers to each of these data

requests.

RESPONSE:

The followingpersons, excludingcounselfor Charter,were involvedin respondingto these

Requests:

Nestor Martin

Sr. Director of Construction, Carolina Region
Charter Commrmications

7910Crescent Executive Drive,5^ Floor
Charlotte, NC 28217

Ronnie McWhorter

Director of Field Engineering
Charter Communications

1511 S. Batesville Road

Greer, SC 29650

Micheal Mullins

Construction Supervisor,
Charter Communications

220 McLean Drive

Lenoir, NC 28645
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Request No. 54:

Identify the name, title and contact information for all former and current Charter personnel

who are responsible for pole attachments, calculating pole attachment rates and/or the

administration ofpole attachment agreements in North Carolina.

RESPONSE:

Prior to September 2016, Ronnie McWhorter was responsible for pole attachments, and

administration ofpole attachment agreements in areas that include BREMC's service area.

As of September 2016, Nestor Martin has taken over that responsibility.

Request No. 55:

Identify the name, title and contact information for all former and current Charter personnel

who are responsible for the design, construction installation and maintenance of any

attachment by Charter to BREMC poles.

RESPONSE:

Charter directs BREMC to its response to Request Nos. 2 & 53.

Request No. 56:

Identify the name, title and contact information for all former and current Charter personnel

involved in any negotiations related to a pole attachment license agreement between

Charter and BREMC, on behalf of Charter, from 2011 and forward.

RESPONSE:

The following persons, excluding counsel for Charter, were involved in negotiations

between Charter and BREMC:

Ronnie McWhorter

Director ofField Engineering
Charter Communications

1511 S. Batesville Road
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Greer, SC 29650

Micheal Mullins

Construction Supervisor,
Charter Communications

220 McLean Drive

Lenoir,NC 28645

Request No. 57;

Describe all communications andproduce alldocuments from 2011 andforward, including

but not limitedto drafts, relatedto the negotiation of a pole attachment licensee agreement

between Charter and BREMC.

RESPONSE:

Charter will produce documentsresponsive to this request.

Request No. 58:

Produce all unredacted deposition transcripts and pre-filed testimony of Time Warner

Cable deponents/witnesses from the proceedings on-going in NCUC DocketNos. EC-43,

Sub 88; EC-49, Sub 55; EC-55, Sub 70 and EC-39, Sub 44.

RESPONSE:

Charter will produce documents responsive to this request, consistent with the parties'

agreed-upon limitations andthesubject to theparties' Non-Disclosure Agreement and any

protective order entered in this matter.

Request No. 59:

Produce all documents you intend to present at any trial or evidentiary hearing in this

proceeding.
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RESPONSE;

Charter has not yet determined which documents it will introduce or present at any trial or

evidentiary hearing in this proceeding. Charter will supplement its response to this request

at an appropriate time.

This the 10th day ofAugust, 2017.

Marcus W. Trathen

Brooks, Pierce, McLendon,
Humphrey & Leonard, LLP

Wells Fargo Capitol Center, Suite 1700
150 Fayetteville Street
P.O. Box 1800 (zip 27602)
Raleigh, NC 27601
(919) 839-0300, ext. 207 (phone)
(919) 839-0304 (fax)
mtrathen@brookspierce.com

Gardner F. Gillespie
J. Aaron George
Carrie A. Ross

Sheppard Mullin Richter & Hampton
2099 Pennsylvania Avenue NW
Suite 100

Washington, DC 20006
(202) 747-1900 (phone)
(202) 747-1901 (fax)
ggillespie@sheppardmullin.com
ageorge@sheppardmullin.com
cross@sheppardmullin.com

Attorneys for Charter Communications Properties,
LLC
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CERTIFICATE OF SERVICE

This is to certify that the undersigned has this date served the foregoing via

electronic mail addressed to counsel of record in this proceeding.

This the 10th day of August, 2017.

(X
Carrie A. Ross

Sheppard Mullin Richter & Hampton
2099 Pennsylvania Avenue NW
Suite 100

Washington, DC 20006
(202) 747-1900 (phone)
(202) 747-1901 (fax)
cross@sheppardmullin.com
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