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UNITED STATES DEPARTMENT OF AGRICULTURE

Rural Utilities Service

V2-' VZ-

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 OF PRIMARY INTEREST: Distribution Branch, Electric Staff Division

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 beenrenumbered, renamed andupdated as RUS Bulletin I728F-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 from 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 from 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 drawinss, but only
for the 167 assemblies and 8 sulde drawlnss and their old numbers Ifthev make
the followlns 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 oftlie re-used assemblies and
guide drawingswith 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 of214 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 imbalanced conductor tensions on crossarm assemblies. Page 1 of
Exhibit 1 documents the formula and data used to determine the 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 of Electrical 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 of RUS Electrification Borrowers" ("List of Materials"). 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

GENERAL 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 altematively use two, 6-inch, ANSI Class 52-1 suspension insulators,
or one polymer distribution insulator, all of which are contained in category "k" in the "List of
Materials." In the case ofpolymer insulators, the quantity ("QTY") of the insulators to be used
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. If crossarm 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 C6.1 assembly may need to
be modified with heavy-duty crossarm braces (assembly W3.2) to support large conductors.
RUS has not produced the scores of new 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 examined and the wire shall be inspected for cuts, kinks, or other damage.
Damaged portions shall be cut out and the conductor spliced. The conductors shall be pulled
over suitable rollers or stringing blocks properly mounted on the pole or crossarm to 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 time and place of sagging shall be determined by
the use of a certified thermometer. The sag of all conductors after stringing shall be in
accordance with the engineer's instructions.

For new construction, splices shall be no closer than 1,000 feet fi-om 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 locatedwithin 10 feet of any supportingstructure. For all construction,
splices shall not be located in Grade B crossing spans and preferably not in adjacent spans.
Splices shall be installed in accordancewith the manufacturer's specifications and
recommendations.

All conductors shall be cleaned thoroughly by wirebrushing before splicing or installing
connectorsor clamps. A suitable oxidation inhibitorshall be applied before splicing 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 ofthis 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 of wood fibers and facilitate the permitted longitudinal loads
shown on the construction drawings.

A 2 Vi 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 maximumload on crossarminsulatorpins, post type insulators, or pole top
pins and the assumed conductor tensions tabulated on page 1 of Exhibit 1. The applicable
overload factors from NESC Table 253-1, for Grade C 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 tlirough
477.0 (18/1) ACSR and "J" necks for conductor sizes up to 795 kcmil, depending on the armor
rods selected.



Bulletin 1728F-804

Section l>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 1-PHASE 2-PHASE 3.PHASE

Tangent A1.1, A1.2 B1.1N, B1.2N C1.1N, C1.2N
" A1.1P. A1.2P B1.1NP, B1.2NP C1.1NP, C1.2NP

" (NESC Grade B) A2.1, A2.2 B2.1N, B2.2N C2.1N, C2.2N

" (NESC Grade B) A2.1P, A2.2P B2.1NP, B2.2NP C2.1NP, C2.2NP

Table I A1.3 B1.3N C1.3N

Table II A1.3P B1.3NP C1.3NP

Table 11! A2.3 B2.3N C2.3N

Table III C2.3NG

Table IV A2.3P B2.3NP C2.3NP

A

A
A

"STAGGERED'' ASSEMBLIES (2-foot spacinq)

(APPLICATIONS: New construction; Transmission underbuild)

MAX LINE ANGLES 1-PHASE 2-PHASE 3-PHASE uA
Tangent A1.4N, A1.SN B1.4N, B1.5N C1.4N, C1.5N

" A1.4NP, A1.5NP B1.4NP, B1.5NP C1.4NP, C1.5NP A
" (NESC Grade B) A2.4N. A2.5N B2.4N, B2.5N C2.4N, C2.5N A
" (NESC Grade B) A2.4NP, A2.5NP B2.4NP. B2.5NP C2.4NP, C2.5NP

Table II A1.6N B1.6N 01.6N •

Table II A1.6NP B1.6NP C1.6NP

Table IV A2.6N B2.6N C2.6N

Table IV A2.6NP B2.6NP C2.6NP —1

"VERTICAL" ASSEMBLIES (4-foot spacinq)

(APPLICATIONS: Large line angles; Tree and building clearances)

MAX. LINE ANGLES I-PHASE 2-PHASE 3-PHASE
A

Tangent B1.7N, B1.8N C1.7N, C1.8N
"

as
B1.7NP, B1.8NP C1.7NP, C1.8NP

" (NESC Grade B) B2.7N, B2.8N C2.7N. C2.8N A

" (NESC Grade B) B2.7NP, B2.8NP C2.7NP, C2.8NP
A

Table II B1.9N 01.9N

Table 11 B1.9NP 01.9NP

Table IV B2.9N 02.9N •

Table IV B2.9NP 02.9NP —1

MISC. ASSEMBLIES

A1.04N. A1.04NP
A2.04N, A2.04NP

A5.3NG

A5.4NG

D1.4N, D1.4NP

D1.45, D1.5NP

02.9N, D2.9NP

P1.1NG

S1.1N

Single support brackets and insulators (Single-phase, Table II)
Double support brackets 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 Narrow profile assembly, Post type insulator assembly,
and Guide drawing (no materials), respectively.



INDEX A

SINGLE-PHASE PRIMARY POLE TOP ASSEMBLY UNITS

DRAWING NUMBERS DRAWING TITLE (DESCRIPTIONS

1728F-804 BuIletiD50-3

(New) (Old)
Al.Ol (M5-2) SINGLE SUPPORT - PRIMARY
Al.OlP (M5-18)
AI.Oll (M5-5)
Al.Ol IP (M5-7)
Al.OllL

A1.04N

A1.04NP

Al.l

A1.2

Al.lP

A1.2P

A1.3

A1.3P

A1.4N

A1.5N

A1.4NP

A1.5NP

A1.6N

A1.6NP

Al.Il

Al.llP

A1.12G

A2.01

A2.01P

A2.021

A2.021P

A2.a4N

A2.04NP

A2.1

A2.2

(AI)
(AlA)

(AlP)
(AlAP)

(A9-1)

(A9-1P)

(Al-1)
(Al-IA)

SINGLE SUPPORT - NARROW PROFILE

SINGLE SUPPORT (TANGENT)

SINGLE SUPPORT (TANGENT) (POST INSULATORS)

SINGLE SUPPORT

SINGLE SUPPORT (POST INSULATORS)

SINGLE SUPPORT - NARROW PROFILE (TANGENT)

SINGLE SUPPORT-NARROW PROFILE (TANGENT)
(POST INSULATORS)

SINGLE SUPPORT-NARROW PROFILE

SINGLE SUPPORT - NARROW PROFILE (POST INSULATORS)

SINGLE SUPPORT ON CROSSARM

SINGLE SUPPORT ON CROSSARM (POST INSULATORS)

SINGLE PHASE JUNCTION GUIDE

DOUBLE SUPPORT - PRIMARY

DOUBLE SUPPORT - NARROW PROFILE

DOUBLE SUPPORT (TANGENT)



SINGLE-PHASE PRIMARY POLE TOP ASSEMBLY UNITS

DRAWING NUMBERS DRAWING TITLE rPESCRIPTIGNI

1728F-804 BuUetin 50-3

(New) (Old)

A2.1P (Al-lP) DOUBLE SUPPORT (TANGENT) (POST INSULATORS)
A2.2P (Al-lAP)

A2.3 (A2) DOUBLE SUPPORT

A2.3P (A2P) • DOUBLE SUPPORT (POST INSULATORS)

A2.4N DOUBLE SUPPORT - NARROW PROFILE (TANGENT)
A2.5N

A2.4NP DOUBLE SUPPORT-NARROW PROFILE (TANGENT)
A2.5NP V (POST INSULATORS)

A2.6N DOUBLE SUPPORT - NARROW PROFILE

A2.6NP DOUBLE SUPPORT-NARROW PROFILE

(POST INSULATORS)

A2.21 (A9) DOUBLE SUPPORT ON CROSSARMS

A2.21P (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.I (A4) DEADEND ANGLE (90°-150°)

A4.2 DEADEND ANGLE (15°-90°)

A5.01 (M5-24) . SINGLE DEADENDS
A5.02 (M5-8)
A5.03

A5.I (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 BuUetin50-3

(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
A5.3I (A7-I)

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)



*00

r 1

txJ

'CO

d—ek

SECTION A-A

c—d—ek

A1.01

£3.

ea

txJ oU

A1.,01P

c—d—ek

5^'— T z,

i_l_i

/ \
f-(d-ek) (g)

A1 .01 1

ea

• 11 • -7,

1 ^

, / \,(d-ek) (g)

A1.01 IP

f-(d-ek) (g)

A1.011L

ASSEMBLY: A1. 01 DIP 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, clamp type 1

eo Insulator, post type (12.47/7.2 kV) 1 1

eb Bracket, pole top 1

ek Lockouts 2 2

ASSEMBLY NUMBERS

DESIGN PARAMETERS:

A1.01:

A1.01P:
A1.011:
A1.011P:
A1.011L:

See TABLE I

See TABLE I
See TABLE H
See TABLE E
See TABLE IE

NEW

A1.01

A1.01P

A1.011

A1.011P

A1.011L

(OLD)
(M5-2)
(W5-18)
(W5-5)
(M5-7)

SINGLE SUPPORT-PRIMARY

APRIL 2005

RUS

1 - PHASE PRIMARY

12.47/7.2 kV

A1.01,A1.01P
A1.011,A1.011P

A1.011L



c—d—ek

A1.04N

I

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, crossarm, 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)

Design Parameters:

MAXIMUM LINE ANGLES:

See Table H

SINGLE SUPPORT-NARROW PROFILE

APRIL 2005

RUS

1 - PHASE PRIMARY

12.47/7.2 kV
A1.04N

A1.04NP



V

00

CD

I
"CM

•g

rO

d—ek

PIAH

c—d—ek

^ Position of Guy
(When Req'd)

:===j[133

cm

Neutral

d-ek

bJ

cmd-ek

r-t
ec

J

Specify A1.2 for
offset neutral assembly

ASSEMBLY: A1.1 A1.2

ITEM MATERIAL QTY QTY
0 Insulotor, pin type (12.47/7.2 kV) 1 1

b Pin, pole top, 20" 1 1

c Bolt, machine, 5/8' x req'd length 2 2

d Washer, square 2 1/4' 3 3

J Screw, lag, 1/l" x 4" 2

bs Bolt, single, upset 1

cm Insulator, spool, 3" 1 1

ec Bracket, offset neutral 1

ek Locknuts 3 3

bo

DESIGN PARAMETERS:

MAXIMUM LINE ANGLES:
5" — Small Conductors
2"— Larger than #1/0

SINGLE SUPPORT

(TANGENT)

APRIL 2005

RUS
1 - PHASE PRIMARY

12.47/7.2 kV
A1.1 (A1)

A1.2 (A1A)



d—ek

txj

Position of Guy
(When Req'd)

bs

cm

d-ek

pn

J

cm

/

ec

Specify A1.2P for
offset neutral assembly

ASSEMBLY: A1 .1 P .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 Lockouts 3 3

c—d-ek

Neutral

txJ

DESIGN PARAMETERS:

MAXIMUM LINE ANGLES:
5° — Small Conductors
2" — Larger than /O

SINGLE SUPPORT (TANGENT)
(POST INSULATORS)

APRIL 2005

RUS
1 - PHASE PRIMARY

MA7/7.2 kV

A1.1P (A1P)
A1.2P (A1AP)



c—d—ek

Position of Guy

n
Neutral

c-d-ek

bo

ITEM QTY MATERIAL

0 Insulator, pin type (12.47/7.2 kV)
b Pin, pole top, 20'
c 3 Bolt, machine, 5/8° x req'd length
d 3 Washer, square, 2 1/4°

do 1 Bracket, insulated

ek 3 Locknuts

DESIGN PARAMETERS:

See TABLE I SINGLE SUPPORT

APRIL 2005
1 - PHASE PRIMARY

12.47/7.2 kVRUS A1.3



'00

CO

I
"CM

c—d-ek-

Position of Guy

c|t===

da

txj

ITEM QTY MATERIAL

c 3 Bolt, machine, 5/8' x req'd length
d 3 Washer, square, 2 1/4"

do 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 IE

APRIL 2005

RUS

d:

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

xi:
f—(d—ek)

Position of Guy
(when req'd)

fr-bs
, cm

oU

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 kVl 1 1

c Bolt, mochine, 5/8" x rea'd lenath 2 2

d Washer, square 2 1/4" 3 3

(0 (Pin, crossarm, 5/8" x 6 1/2") (1) (1)
j Screw, Icq, 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

, , NEUTRAL
~\xj\

Design Parameters:
Maximum Line Angles

5* — Small Conductors

2* — Larger than jf^/O

SINGLE SUPPORT-NARROW PROFILE

(TANGENT)

APRIL 2005

RUS

1 - PHASE PRIMARY

MA7/1.2 kV
A1.4N

A1.5N



c—d—ek

d—ek

bU

d—ek

eq

Position of Guy
(when req'd)

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. sdooI. 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
"O"

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



ii
c—d—ek eq^ 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, crossarm, 5/8" x 6 1/2") (1)
do Bracket, insulated 1

ek Lockouts 3
eq Bracket, insulator/equipment 1

(If req'd)

I |_N^TRAL

Design Parameters:
Maximum, Line Angles

See TABLE E

SINGLE SUPPORT-NARROW PROFILE

APRIL 2005

RUS

1 - PHASE PRIMARY

12.47/7.2 kV A1.6N



o

J
V

c—d—ek

ro

c-d-ek do

bxj

•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 Lockouts 3

eq Bracket, insulator/equipment 1

NEUTRAL

U

Design Parameters:

MAXIMUM LINE ANGLES:

See TABLE fl

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)

bxj

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 T noils
cu 2 Brace, 28"
ek 3 Locknuts

az Xd-ek)

NOTE:

Install either identification
letters (az) or white insulator
in neutral position.

NEUTRAL

d-ek

PU\N

DESIGN PARAMETERS:

See TABLE I SINGLE SUPPORT ON CROSSARM

APRIL 2005

RUS
1 - PHASE PRIMARY

12.47/7.2 kV A1.11 (A9-1)



(d—ek)
Position of Guy
(When Req'd)

bxj

c-d-ek

ea

ITEM QTY MATERIAL

a Insulator, pin type, 15 kV, white
0 Bolt, machine, 5/8' x req'd length
d 3 Washer, square, 2 1/4°
f Pin, crossarm, steel, 5/8° x 10 3/4°
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°

az 4 Letters, 2" C, 2" N, with T nails
cu 2 Brace, 28"
eo 1 Insulator, post type (12.47/7.2 kV)
ek 3 Locknuts

az (d-ek)

NOTE:

Install either identification
letters (az) or white insulator
in neutral position.

c—d

d—ek'

/ II \
I [i }
\ II '

PU\N

NEUTRAL

ek

a-f-d

DESIGN PARAMETERS:

See TABLE E SINGLE SUPPORT ON CROSSARM
(POST INSULATORS)

APRIL 2005

RUS
1 - PHASE PRIMARY

12.47/7.2 kV A1.11P (A9-1P)



p-

'A1.1

T-

-r

A1.11

txJ

ITEM QTY MATERIAL

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: "AIJ"
"Al.lT

SINGLE PHASE JUNCTION GUIDE

APRIL 2005

RUS
1 - PHASE PRIMARY

12.47/7.2 kV A1.12G



2° min

d—ek

(pole gain)

A2.01

mm

d—ek

A2.01P

(d-ek)

A2.021

(g)
ea.

i:::

ea

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

(d—ek)

A2.021P

DESIGN PARAMETERS:

A2.01: See TABLE HT
A2.01P: See TABLE E
A2.021:' See TABLE M
A2.021P: See TABLE M

DOUBLE SUPPORT-PRIMARY

APRIL 2005

RUS

1 - PHASE PRIMARY

MA7/7.2 kV
A2.01.A2.01P

A2.021.A2.021P



c-d-ek f—(d—ek)

A2.04N

cr-^

c—d—ek

1

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 lenqth 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 Lockouts 2 2

eq Bracket, insulator/equipment 1 1

2" minimum

LO

2" minimum

.cr~^

7^

OO

Design Parameters:

MAXIMUM LINE ANGLES:
See Table EZ

DOUBLE SUPPORT-NARROW PROFILE

APRIL 2005

RUS

1 - PHASE PRIMARY

12.47/7.2 kV
A2.04N

A2.04NP



/'"N

PLAN

2". min

ek

00

I

CD

I
•<N

ro

I
(pole gain)

Position of Guy
(When Req'd) Neutral

cj—ek
\

bx_

d—ek cm

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

txj

DESIGN PARAMETERS:

MAXIMUM LINE ANGLES:
5® — Small Conductors
2° — Larger than #1/0

DOUBLE SUPPORT

(TANGENT)

APRIL 2005

RUS
1 - PHASE PRIMARY

12.47/7.2 kV

A2.1 (A1-1)
A2.2 (A1-1A)



°oo

CD

I
'CM

"rO
I

mm

<4====|([3i

\

Position of Guy
(When Req'd) Neutral

d—ek

txJ

-bs

cm

d—ek

en

cm

/

ec

J

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

J Screw, laq, 1/2" x 4" 2

bs Bolt, single, upset
cm Insulator, spool, 3' 1

ea Insulator, post type (12.47/7.2 kV) 2 2

eb Bracket, pole top 2 2

ec Bracket, offset neutral 1

ek Locknuts 3 3

txJ

DESIGN PARAMETERS:

MAXIMUM LINE ANGLES:

5" — Small Conductors
2"— Larger than §'\/0

DOUBLE SUPPORT - (TANGENT)
(POST INSULATORS)

APRIL 2005

RUS
1 - PHASE PRIMARY

12.47/7.2 kV
A2.1P (A1-1P)
A2.2P (A1-1AP)



'00

"cD
I

"(N

d—ek

'CD .

n

I

c—d—ek'

tixJ

c—d

Position of Guy
(pole gain)

da

^ r

I ^

r
Neutral

txJ

ITEM QTY MATERIAL

0 2 [nsuiator, 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 H DOUBLE SUPPORT

APRIL 2005
1 - PHASE PRIMARY

12.47/7.2 kVRUS A2.3 (A2)



d—6k

tiAi

Position of Guy

c-d—ek

txJ

ITEM QTY MATERIAL

c 4 Bolt, mochino, 5/8" x roq'd longth
d 3 Woshor, squoro, 2 1/4"

do Bracket, insuloted
60 2 Insulotor, post type (12.47/7.2 kV)
eb 2 Brocket, pole top
6k 4 Lockouts

DESIGN PARAMETERS:

See TABLE M

APRIL 2005

RUS

mm

Neutral

txJ

DOUBLE SUPPORT
(POST INSULATORS)

1 - PHASE PRIMARY

12.47/7.2 kV A2.3P (A2P)



minimum—jj—2" mini

si:t
c—d—ek f—(d—ek)

o

J ro

I

d-ek
7

Position of Guy
(when req'd)

Tr-bs
, cm

d-ek

^^Nij===4

oU
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 ('12.47/7.2 kV") 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

I , NEUTRALI

Design Parameters:
Maximum Line Angles

5* - Small Conductors

2* — Larger than f?1/0

DOUBLE SUPPORT-NARROW PROFILE

(TANGENT)

APRIL 2005

RUS

1 - PHASE PRIMARY

12.47/7.2 kV
A2.4N

A2.5N



o

I

c—d—ek

• PO

I

•eq

Position of Guy
(when req'd)

I cm

oU

d—ek

Specify A2.5NP for
offset neutral assembly

NOTE: These assemblies used for NESC Grade B
construction.

Assembly: A2. 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 (MA7/7.2 kV) 2 2

ec Bracket, offset neutral 1

ek Locknuts 3 3
eq Bracket, insulator/equipment 1 1

2" minimum

NEUTRAL
"O"

cm

u

Design Parameters:
Maximum Line Angles

5* — Small conductors

2* — Larger thon #1/0

DOUBLE SUPPORT-NARROW PROFILE

(TANGENT) (POST INSULATORS)

APRIL 2005

RUS

1 - PHASE PRIMARY

12.47/7.2 kV
A2.4NP

A2.5NP



2" minimum—jj— 2 mi

o

J

c—d—ek

to

c—d-ek

J=+=

/

bU

•eq f-(d-ek)

Position of Guy

da

Assembly: A2. 6N

ITEM MATERIAL QTY
0 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, crossorm, 5/8" x 6 1/2" 2

do Bracket, insulated 1

ek Locknuts 3

eq Bracket, insulator/equipment 1

NEUTRAL

Design Parameters:
Maximum Line Angles

See TABLE m

DOUBLE SUPPORT-NARROW PROFILE

APRIL 2005

RUS

1 - PHASE PRIMARY

12.47/7.2 kV A2.6N



c—d—ek

c-d—ek'

idj

eq

Position of Guy

Assembly: A2. 6NP

ITEM MATERIAL QTY

c Bolt, machine. 5/8" x rea'd lenoth 3

d Washer, square 2 1/4" 3

da Bracket, insulated 1

ea Insulator, post type (12.47/7.2kV) 2

ek Locknuts 3

eq Bracket, insulator/equipment 1

2" minimum

THT

\& 1_N^TRA].

bJ

Design Parameters:
Maximum Line Angles

See TABLE M

DOUBLE SUPPORT-NARROW PROFILE

(POST INSULATORS)

APRIL 2005

RUS

1 - PHASE PRIMARY

12.47/7.2 kV A2.6NP



n-d—ek

CN ^

Position of Guy

a—f

Qz (d-ek)

NOTE:
Install either identification
letters (az) or white insulators
in neutral position.

n—d—ek

ft 1
i))" " ? •!!(

ekC ( 1) ; d-el«<
ii ! !! !((

ITEM QTY MATERIAL

a 2 Insulator, pin type 15 kV white
0 2 Insulator, pin type (12.47/7.2 kV)
d 14 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 arm, 5/8° x req'd length

az 4 Letters, 2" C, 2° N, with T nails
cu 4 Brace, 28°
ek 14 Locknuts

PLAN

d—ek

NEUTRAL

DESIGN PARAMETERS:

See TABLE EE DOUBLE SUPPORT ON CROSSARMS

APRIL 2005

RUS
1 - PHASE PRIMARY

12.47/7.2 kV A2.21 (A9)



n—d—ek

CN m

(d—ek)

Position of Guy NOTE:

Install either identification
letters (az) or white Insulator
in neutral position.

a—f—d

ea.
n-d-ek

\((
+ —ft

II
T*

II II iff'

ek-c
A

{
-1!

K( P) 1

' II
II
6

II

JL i ,

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, 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

az 4 Letters, 2" C, 2" N, with 1" nails
cu 4 Brace, 28"
ea 2 Insulator, post type (12.47/7.2 kV)
ek 14 Locknuts

NEUTRAL

PLAN

DESIGN PARAMETERS:

See TABLE M DOUBLE SUPPORT ON CROSSARMS
(POST INSULATORS)

APRIL 2005

RUS

1 - PHASE PRIMARY

12.47/1.2 kV A2.21P (A9P)



o—d—ek
bo /

/

\

PUkH

o—d-ek

CD n /f

CD

o-d^^
bJ

A3.1

bo

Position of Guy

Neutral

bo

d-ek

d—ek

pn,
'«i===iIsQI [§1

pn,
===^-»=^=c]^II

\
bo

A3.2

bo

A3.3

ASSEMBLY: A3 .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 length 2 3 2

aa Nut, eye 1

bo Shackle, anchor 2 2 2

ek Locknuts 2 3 2

eu

(du)
Link, extension, Insulated

(Link, extension) — (optional)
1

(1)

DESIGN PARAMETERS:

PERMITTED TRANSVERSE

iLOAD= 5000 lbs./Conductor
20; - 60: #1/0 ACSR St 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)



o—d—ek

o-d-ek

NOTE: See A3.2 and A3.3

Position of Guy

c—d-ek d-ek

<F = =
Neutral

A3.5 = A3.4 neutral

A3.6 = A3.4 neutral

A3.8 = A3.7 neutral
A3.9 = A3.7 neutral

subassembly
subassembly
subassembly
subassembly

ct

+ A3.2 primary subassembly
+ A3.3 primary subassembly
+ A3.2 primary 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 1

d Washer, square. 3". curved 2 2 2 2 2 2

k Insulator,- suspension, 4 1/4" 2 2 2 2 2 2

o Bolt, eye, 5/8"x req'd length 1 2 1 2 3 2.

s Clevis, secondary, swinging, insulated 1 1 1

00 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 3ZE

For ANSI Class 53—4 Spool Insulator
(3") See Table MT

SUSPENSION ANGLE

APRIL 2005

RUS
1 - PHASE PRIMARY

12.47/7.2 kV
A3.4 - A3.9



(See Note 1)

o-d-ek

9a-150

c—d-ek

o-d-ek
Position of Guys

. Neutrals

txj

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 QTY MATERIAL

d 4 Washer, square, 3" curved
k 4 Insulator, suspension, 4 1/4"
o 4 Bolt, eye, 5/8" x req'd length
P Connectors, as req'd

GV Jumpers, as req'd
ek 4 Locknuts

QV

Guy< / ^

PLAN

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)



Neutral

,a—b

Position of Guys

Neutral

0—d—ek

o-d—ek

SECTION A-A

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. CAUTION: 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
o 4 Bolt, eye, 5/8 x req'd lenqth
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 lbs./Conductor

DEADEND ANGLE (15-90')

APRIL 2005

RUS

1 - PHASE PRIMARY

12.47/7.2 kV A4.2



CO

'=-=KiK*
CO

o—d—ek

d—ek

A5.02

CO
eu

A5.01
=====io=g3—pOPC

d—ek CO bo

A5.03

NOTE: When connecting to existing bolt end, use eyenut "aa" and
locknut "ek" instead of eyebolt subossembly "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 lbs./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 CO
ek

aa

o-d—ek

LO

@C §0

CO

CO

"r"i

U==

o-d—ek

d—ek

A5.2

Position of Guy

eu

bJ

A5.1

Neutral
cn
I I#=====10^:3=

\o
ao^ o(]

d—ek

A5.3

NOTE: When connecting to existing bolt end, use eyenut "aa" and
locknut "ek" instead of eyebolt subossembiy "o—d—ek".

ASSEMBLY: A5 .1 .2 .3

ITEM MATERIAL QTY QTY QTY

d Wosher, 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 Connectors, os req'd
00 Nut, eye 1

ov Jumper's, os req'd
bo Shockle, anchor 1 1

ek Lockouts 2 3 2

"qTCD

Link, extension, insulated

(Link, extension) — (optionol)
1

(1)

DESIGN PARAMETERS:

PERMITTED LONGITUDINAL

LOAD = 5000 Ibs./Conductor

APRIL 2005

RUS

SINGLE DEADENDS

1 - PHASE PRIMARY

12.47/7.2 kV
A5.1.A5.2,A5.3
(A5).(A5-2)



CO o—d—ek\^j I /7
o—d—ek

Guy

CO

J

Position of Guy
d-ek

c—d—ek

_ _Nei^tK]J_ _

CxJ

A5.4

A5;5 = A5.4 neutral assembly
A5.6 = A5.4 neutral assembly
A5.8 = A5.7 neutral assembly
A5.9 = A5.7 neutral assembly

+ A5.2 primary subassembly
+ A5.3 primary subassembly
+ A5.2 primary subassembly
+ A5.3 primary subassembly

NOTE: When connecting to existing bolt end, use eyenut "aa" and
locknut "ek" instead of eyebolt subassembly "o—d~ek".

•air

ASSEMBLY: A5 A .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 Class 53—4 Spool
Insulator (3"): 2,250 lbs

SINGLE DEADENDS

APRIL 2005
1 - PHASE PRIMARY

12.47/7.2 kV
A5.4 - A5.9

RUS



"A1.1"

Position of Guy

Neutra

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)
1 A5.2 Primary Assembly

P • Connectors, as req'd
QV Jumpers, os 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



on

Position of Guy

Neutral

See A1.04N

12" min.

See A5.3 (or A5.2)

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

m

Approx. 45

19 mm

12 min.

See A5.4
Position of Guy

L>0

ITEM MATERIAL QTY

A1.04N Primory Assembly (Narrow Profile) 1
A5.4 Primary Assembly 1

P Connectors, os req'd
ae Arrester, surge (9kV) 1

of Cutout, dist. open (15kV) 1

ov Jumpers, as req'd

DESIGN PARAMETERS:

PERMITTED LONGITUDINAL
LOAD = 5000 Ibs./Conductor

SINGLE PHASE TAP GUIDE - NARROW PROFILE

(WITH CUTOUT AND ARRESTER)
APRIL 2005

RUS

1 - PHASE PRIMARY

12.47/7.2 kV
A5.4NG



Position of Guy

Position of
Neutral ^ I

GUY

(See Note 1),
n—d-ek

r

L

u

n II

1?
. 1

ek-=:—-'w' ( d—ek<
U

Ji

' II

—y 1
11 •

a

—^

—jL

txJ

aa-ek

PIAH

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 Crossarm, 3 5/8" x 4 5/8" x 8'0"
i 4 Bolt, corriaqe, 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 Locknuts

d—ek

aa—ek

NEUTRAL'

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

CD

CD

r""l

' N

PU\N

(See Dwg. "NS.I")

Position of Guy
(When Req'd)

d-ek—ek—ac

NeutralJ

d-ek-ek-ao

txJ

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 lenqth

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

aa 4 Nut, eye, 5/8° (or as req'd)
av Jumpers, as req'd
ek 8 Lockouts (or as req'd)

* Optional — Quantity as req'd

DESIGN PARAMETERS:

PERMITTED
LONGITUDINAL LOAD=
5000 Ibs./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

CD

-l—L

k

A

i I (See Dwg. "NS.I")
Position of Guy' i i
(When Req'd) j j

I I
Neutral

00—ek-ek-d
d—ek—ek—00

c—d—ek

ft

IcxJ

NOTES: '

1. Single deodend ossemblies A5.02 or A5.03 moy 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, os req'd

00 4 Nut, eye, 5/8"
ov Jumpers, as req'd
ek 10 Locknuts

* Optional - Quantity as req'd

DESIGN PARAMETERS:

PERMITTED
LONGITUDINAL LOAD=

5000 lbs./Conductor

MAXIMUM LINE
ANGLE = 5" (See Note)

APRIL 2005

RUS

DOUBLE DEADEND

(FEED THROUGH)

1 - PHASE PRIMARY

12.47/7.2 kV A6.2



^-6"

LM

Position of Guy
(When req'd)

:^-6"

Position of
Neutral

GUYx
(When req'd) X|

t>J

NOTES:

1. See drawing "N6.21" for additional
details.

2. Maximum line angle may be increased to 15" by
installing anchor shackles Item "bo", to (horizontal)
eyenuts and Installing side guy as req'd.

d-ek

aa—ek

ITEM QTY MATERIAL

d 10 Washer, square, 2 1/4"
9 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, 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

aa 4 Nut, eye, 5/8'
av Jumpers, as req'd
cu 4 Brace, wood, 28"
ek 18 Locknuts

PLAN

aa

n—d-ek

^ d—ek

d-ek

aa—ek

NEUTRAL

DOUBLE DEADEND ON CROSSARMS

APRIL 2005

av

DESIGN PARAMETERS:

PERMITTED UNBALANCED

CONDUCTOR TENSION:

See Table A (Exhibit 2)

MAXIMUM ALLOWABLE LINE
ANGLE = 5" (See Note 2) RUS

1 - PHASE PRIMARY

12.47/7.2 kV A6.21 (A8)



Position of Guy
(When req'd)

A2.021

N2.21

'A6.21" Primary Assembly

GUY
(When req'd

in

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
GV 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

B1.2N

SINGLE SUPPORT-NARROW PROFILE (TANGENT)

Bl.lNP

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 PROFK.E

B1.6NP SINGLE SUPPORT-NARROW PROFILE (POST INSULATORS)

B1.7N

B1.8N

SINGLE SUPPORT-NARROW PROFILE (TANGENT)

B1.7NP

B1.8NP

SINGLE SUPPORT-NARROW PROFILE (TANGENT)
(POST INSULATORS)

BI.9N SINGLE SUPPORT - NARROW PROFILE.

B1.9NP SINGLE SUPPORT - NARROW PROFILE (POST INSULATORS)

Bl.ll

B1.12

(Bl)
(BIA)

SINGLE SUPPORT ON CROSSARM (TANGENT)

Bl.llP

B1.I2P

(BIP)
(BlAP)

SINGLE SUPPORT ON CROSSARM (TANGENT)
(POST INSULATORS)

B1.13 SINGLE SUPPORT ON CROSSARM

B1.13P SINGLE SUPPORT ON CROSSARM (POST INSULATORS)



INDEX B

(Page 2)

TWO-PHASE PRIMARY POLE TOP ASSEMBLY UNITS

DRAWING NUMBERS DRAWING TITLE (DESCRIPTIONl

1728F-804 Bulletin 50-3

(New) (Old)

B1.14 (B9-1) SINGLE SUPPORT, NEUTRAL ON CROSSARM

B I.14P (B9-1P) SINGLE SUPPORT, NEUTRAL ON CROSSARM
(POST INSULATORS)

B2. IN DOUBLE SUPPORT - NARROW PROFILE (TANGENT)
B2.2N

B2.1NP DOUBLE SUPPORT-NARROW PROFILE (TANGENT)
B2.2NP (POST INSULATORS)

B2.3N DOUBLE SUPPORT-NARROW PROFILE

B2.3NP DOUBLESUPPORT-NARROWPROFILE (POSTINSULATORS)

B2.4N DOUBLE SUPPORT-NARROWPROFILE (TANGENT)
B2.5N

B2.4NP DOUBLE SUPPORT-NARROWPROFILE (TANGENT)
B2.5NP (POST INSULATORS)

B2.6N DOUBLE SUPPORT-NARROWPROFILE

B2.6NP DOUBLE SUPPORT-NARROW PROFILE (POST INSULATORS)

B2.7N DOUBLE SUPPORT-NARROWPROFILE (TANGENT)
B2.8N

B2.7NP DOUBLE SUPPORT-NARROWPROFILE (TANGENT)
B2.8NP (POST INSULATORS)

B2.9N DOUBLE SUPPORT - NARROW PROFILE

B2.9NP DOUBLE SUPPORT-NARROW PROFILE (POST INSULATORS)

B2.21 (B2) DOUBLE SUPPORT ON CROSSARMS

B2.2IP (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 (DESCRIPTION)
1728F-804 BuUetiii'50-3
(New) (Old)

B2.24 (Bl-1) DOUBLE SUPPORT ON CROSSARMS -

B2.25 (Bl-IA)

B2.24P (Bl-lP) DOUBLE SUPPORT ON CROSSARMS -

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

B4.1G ((B4-1)) DEADEND ANGLE GUIDE (90°- 150°)

B4.2G DEADEND ANGLE GUIDE (15°- 90°)

B5.1 (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

T I
I ' Position of Guy . ,
' I / , c—d—ek(when req d)

Alternative Position of Guy

NEUTRAL

n a r
d—ek

pn ^ d-ek

Specify B1.2N for
offset neutral assembly

bJ

ASSEMBLY: B1. IN 2N

ITEM MATERIAL QTY QTY

G Insulator, pin type (12.47/7.2 kV) 2 2

b Pin, pole top, 20" 1 1

0 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

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 §^/0

SINGLE SUPPORT-NARROW PROFILE

(TANGENT)

APRIL 2005

RUS

2 - PHASE PRIMARY

MA7/7.2 kV
B1.1N

B1.2N



Position of Guy
j I (when req'd)

c—d—ek

c-d—ek

Alternative Position of Guy

d—ek

/

Specify B1.2NP for
offset neutral assembly

ASSEMBLY: B1. 1NP 2NP

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
cm Insulator, spool, 3" 1

ec 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

ea

NEUTRAL

Design Parameters:

MAXIMUM LINE ANGLES:

5*—Small Conductors

2*—Larger than ^5^1/0

SINGLE SUPPORT-NARROW PROFILE

(TANGENT) (POST INSULATORS)

APRIL 2005

RUS

2 - PHASE PRIMARY

12.47/7.2 kV
B1.1NP

B1.2NP



ITEM

(f)
do

ek

eq

n

c—d—ek

I • Position of Guy
(when req'd)

c—d—ek

Alternative Position of Guy

c-d-ek

ASSEMBLY: B1

MATERIAL

Insulotor, 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

1

bxJ

3N

QTY

(1) (If req'd)

_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



c c—d—ek

^Position of Guy
(when req'd)

c-d—ek

eo

(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

do Bracket, insulated 1

eo Insulator, post type (12.47/7.2 kV) 2

eb Bracket, .pole top 1

ek Lockouts 5

eq Bracket, insulator/equipment 1

r"'
<F = =

txJ

'60

'eb

NEUTRAL

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 B1.3NP



c—d—ek

Position of Guy
(when req d)

Alternative Position of Guy

bs
cm

bU

d-ek

cm
d—ek

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

(0 (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 Lockouts 5 5

eq Bracket, insulator/equipment 2 2

(If req'd)

NEUTRAL

txJ

Desig n Po 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
B1.4N

B1.5N



c-d-ek

/ Position of Guy
(when req'd)

d=: =

(d—ek)
d= =

Alternative Position of Guy

—^^citl===4^
d—ek

W

-H

d—ek

Specify B1.5NP for
offset neutral assembly

ASSEMBLY: B1. 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

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

txj

_I^UTRAL

Design Parameters:

MAXIMUM LINE ANGLES:

5*—Small Conductors

2*—Larger than /O

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

j£— Position of Guy

Alternative Position

of Guy

I c-d-ek
da

bU

ASSEMBLY: B1. 6N

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

(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

txJ

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



1. c—d-ek

- Position of Guy

4=+=

c-d—ek

ea

eq (d-ek)

Alternative Position of Guy

1 _NEUTRAL

bO

ASSEMBLY: Bl. 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

ea Insulator, post type (12.47/7.2 kV) 2

ek Locknuts 5
eq Bracket, insulator/equipment 2

Design Parameters:

MAXIMUM LINE ANGLES;
See TABLE n

SINGLE SUPPORT-NARROW PROFILE

(POST INSULATORS)

APRIL 2005

RUS

2 - PHASE PRIMARY

12.47/7.2 kV B1.6NP



o

J
V

c-d—ek

d—ek

f-(d-ek)

Position of Guy
(when req'd)

I I cm

oU

d-ek

\aj===4

Specify B1.8N for
offset neutral assembly

cm

(If req'd)

Assembly: B1. 7N 8N

ITEM MATERIAL QTY QTY

a Insulator, oln tvoe i\1Al/1.1 kW) 2 2

c Bolt, machine, 5/8" x rea'd lenath 4 4

d Washer, square 2 1/4" 5 5

(f) (Pin, crossarm, 5/8" x 6 1/2") (2) (2)
\ 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 2 2

W

"D"
NEUTRAL

Design Parameters:
Maximum Line Angles

5* — Small Conductors

2" — Larger than

SINGLE SUPPORT-NARROW PROFILE

(TANGENT)

APRIL 2005

RUS

2 - PHASE PRIMARY

12.47/7.2 kV
B1.7N

B1,8N



o

J
V

o

J
V

c-d-ek

ro

d—ek

d—ek

•eq (d-ek)
Position of Guy

(when req'd)

specify B1.8NP for
offset neutral assembly

Assembly: B1. 7NP BMP

ITEM MATERIAL QTY QTY

0 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

eo 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

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

5

Position of Guy
(If req'd)

c—d—ek da

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

(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)

1^
NEUTRAL

txJ

Design Parameters:
Maximum Line Angles

See TABLE H

SINGLE SUPPORT-NARROW PROFILE

APRIL 2005

RUS

2 - PHASE PRIMARY

12.47/7.2 kV B1.9N



c-d—ek

eo

eq (d-ek)

Position of Guy

Position of Guy
(If req'd)

c-d-ek

oU

Assembly: B1. 9NP

ITEM MATERIAL QTY

c Bolt, machine, 5/8" x req'd lenqth 5

d Washer, square 2 1 /4" 5

da Bracket, insulated 1
60 Insulator, post type (12.47/7.5 kV) 2

ek Locknuts 5

eq Bracket, insulator/equipment 2

NEUTRAL

u

Design Parameters:

MAXIMUM LINE ANGLES:

See TABLE D

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'

bJ

cm

d-ek

pn

Uc\
j

cm

/

ec

Specify B1.12 for
offset neutral assembly

'd—ek

NEUTRAL

tExJ

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 Crosscrm, 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
ec Bracket, offset, neutral 1

ek Locknuts 4 4

DESIGN PARAMETERS:

MAXIMUM LINE ANGLES;

S'' — Small Conductors i
2"— Larger than #1/0

SINGLE SUPPORT ON CROSSARM
(TANGENT)

APRIL 2005 2 - PHASE PRIMARY B1.11 (Bl)
12.47/7.2 kV B1.12 (B1A)RUS



Position of Guy
(When Req'd)

d—ek'

cm

d—ek
cm

=4
d-ek

, L neutral
t-®-!

tixj

Specify B1.12P for
offset neutral assembly

txJ

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 Lockouts 4 4

DESIGN PARAMETERS:

MAXIMUM LINE ANGLES
5" — Small Conductors
2"— Larger than #1/0

SINGLE SUPPORT ON CROSSARM
(TANGENT) (POST INSULATORS)

APRIL 2005

RUS
2 - PHASE PRIMARY

12.47/7.2 kV
B1.11P (B1P)
B1.12P (B1AP)



i
c—d—ek

Position of Guy |

c—d-ek-

(cxJ

ITEM QTY MATERIAL

0 2 insulator, pin type (12.47/7.2 kV)
0 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 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"
do 1 Bracket, insulated

ek 4 Locknuts

\
'd-ek

NEUTRAL

to

DESIGN PARAMETERS:

See TABLE 31 SINGLE SUPPORT ON CROSSARM

APRIL 2005

RUS
2 - PHASE PRIMARY

12.47/7.2 kV B1.13



Position of Guy j
izr-J

c-d-ek- do

txJ

ITEM QTY MATERIAL

c 2 Bolt, machine, 5/8* x req'd length
d 3 Washer, square, 2 1/4"
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"
do 1 Bracket, insulated
ea 2 Insulator, post type (12.47/7.2 kV)
ek 4 Locknuts

'd—ek

(d—ek)

NEUTRAL

txJ

DESIGN PARAMETERS:

See TABLE I
SINGLE SUPPORT ON CROSSARM

(POST INSULATORS)

APRIL. 2005

RUS
2 - PHASE PRIMARY

12.47/7.2 kV B1.13P



Position of
Neutral

c—d—ek

m-cfTTT^

Position of Guy

bj

ITEM QTY MATERIAL

a 1 Insulator, pin type, 15 kV, white
0 2 Insulator, pin type (12.47/7.2 kV)
c 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"

GZ 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 31 SINGLE SUPPORT, NEUTRAL ON CROSSARM

APRIL 2005

RUS
2 - PHASE PRIMARY

12.47/7.2 kV

B1.14

(B9-1)



Position of
Neutral

c—d—ek

imf-CN 1

Position of Guy

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 Crossorm, 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°

oz 4 Letters, 2° C, 2° N, with nails
cu 2 Brace, 28"
eo 2 Insulator, post type (12.47/7.2 kV)
ek 3 Lockouts

(d—ek)

NEUTRAL

d-ek

PLAN

NOTE:

Install either identification letters
(az) or white insulator in
neutral position.

DESIGN PARAMETERS:

See TABLE T
SINGLE SUPPORT. NEUTRAL ON CROSSARM

(POST INSULATORS)

APRIL 2005

RUS

2 - PHASE PRIMARY

12.47/7.2 kV

B1.14P

(B9-1P)



c—d—ek

—^ P j— Position of Guy
(when req'd)

eq f (d ek)
Alternative Position

of Guy

bs-"^ / ' ' d-ek
cm I ' I

blj
B2.1N

cm

PO ,d—ek

Specify B2.2N for
offset neutral assembly.

NOTE: These assemblies used for NESC Grade B

construction.

ek

-^2" minimum

NEUTRAL

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
c Bolt, machine, 5/8" x req'd length 4 4

d Washer, sauare 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

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



c-d—ek

cn

Position of Guy
(when req'd)

eq

Alternative Position

2" minimum

I |_N^TRAJ_

bs ' I ' d—ek
cm —I ' I

I I I cm

IcxJ
B2.1NP

/— d—ek

j===V

Specify B2.2NP for
offset neutral assembly

NOTE: These assemblies used for NESC Grade B

construction.

ASSEMBLY: B2. 1NP 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 1

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 Porameters:
Maximum Line Angles:

5* — Small Conductors

2* — Larger than

DOUBLE SUPPORT-NARROW PROFILE

(TANGENT) (POST INSULATORS)

APRIL 2005

RUS

2 - PHASE PRIMARY

12.47/7.2 kV
B2.1NP

B2.2NP



<Ji

I

?
rj 7

e ""S
'c

E

S4

r

J 4
CO

yfjr

c-d-ek

c-d-d-ek

Position of Guy

f-(d-ek)
cn

I Alternative Position

of Guy

da- c-d-ek

idj

ASSEMBLY: B2. 3N

ITEM MATERIAL QTY
a Insulator, pin type (12.47/7.2 kV) 4

b Pin, pole top, 20" 2

c Bolt, machine, 5/8" x req'd length 6

d Washer, square 2 1/4" 5

f Pin, crossorm, 5/8" x 6 1/2" 2

da Bracket, insulated 1

ek Lockouts 6

eq Bracket, insulator/equipment 1

ek

minimum-M |-^ 2" mini

Tffr

NEUTRAL

i"r

bJ

Design Parameters:

MAXIMUM LINE ANGLES:

See Table IE

DOUBLE SUPPORT-NARROW PROFILE

APRIL 2005

RUS

2 - PHASE PRIMARY

12.47/7.2 kV B2.3N



d—ek

Position of Guy 2 minimum

c-d—ek

Alternative Position

[ of Guy

^ LN^UTRA_L

d—ek

UJ bJ

ASSEMBLY: B2. 3NP

ITEM MATERIAL QTY

Bolt, machine, 5/8" x req'd length

do

Washer, square 2 1/4"
Bracket, insulated

eo Insulator, post type (12.47/7.2 kV)
eb Bracket, pole top
ek Locknuts
eq Bracket, insulator/equipment 1

Design Parameters:
Maximum Line;Angles:

See TABLE ET

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)

f—(d-ek)

Alternative Position

of Guy
d-ek

d—ek

Specify B2.5N for
offset neutral assembly

NOTE: Use these assemblies for NESC Grade B
construction.

ASSEMBLY: 02. 4N 5N

ITEM MATERIAL QTY QTY

a 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 Locknuts 5 5

eq Bracket, insulator/equipment 2 2

2" 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

MAIp.2 kV
B2,4N

B2.5N



c—d—ek

Position of Guy
(if req'd) -HJ^2" minimum

d—ek

Alternative Position

of Guy

j- d-ek

Specify B2.5NP for
offset neutral assembly

NOTE: Use these assemblies for NESC Grade B

construction.

ASSEMBLY: B2. 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) 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 j5^1/0

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

=4==?> of Guy
c-d-ek

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

FLJ-?

NEUTRAL

bxJ

Design Parameters:

MAXIMUM LINE ANGLES:
See TABLE E

DOUBLE SUPPORT-NARROW PROFILE

APRIL 2005

RUS

2 ~ PHASE PRIMARY

12.47/7.2 kV B2.6N



c—d-ek

Position of Guy

Alternative Position

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

ea Insulator, post type (12.47/7.2kV) 4

ek Locknuts 5

eq Bracket, insulator/equipment 2

\^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 B2.6NP



o

J
V

c-d—ek

d—ek

f-(d—ek)

Position of Guy
(when req'd)

5

Tf+TT-bs

d—ek pO

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 ("12.47/7.2 kVl 4 4

c Bolt, machine, 5/8" x rea'd length 4 4

d Washer, sauare 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 Insulotor, spool, 3" 1 1

ec Bracket, offset neutral 1

ek Locknuts 5 5

eq Bracket, insulator/equipment 2 2

2" minimum

NEUTRAL

cm

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
B2.7N

B2.8N



o

J
V

c-d—ek

d—ek

d—ek

eq

Position of Guy
(when req'd)

1

Specify B2.8NP for
offset neutral assembly

NOTE: These assemblies used for NESC Grade B

construction.

Assembly: 02. 7NP 8NP

ITEM MATERIAL QTY QVf

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 (12.47/7.2 kV) 4 -4

ec Bracket, offset neutral 1

ek Locknuts 5 .5
eq Bracket, insulator/equipment 2 2

2" minimum

NEUTRAL
"O"

LJ

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
B2.7NP

B2.8NP



c—d—ek eq

Position of Guy

W

-H 2" minimum

^
M

o

J
V

to
Position of Guy
(when req'd)

7t
c—d—ek I I

•da

UJ

Assembly: B2. 9N

ITEM MATERIAL QTY
G 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

LJ

Design Parameters:
Maximum Line Angles

See TABLE M

DOUBLE SUPPORT-NARROW PROFILE

APRIL 2005

RUS

2 - PHASE PRIMARY

12.47/7.2 kV B2.9N



c—d—ek
THT

Position of Guy
2" minimum

(d-ek)

Position of Guy
(when req'd)

THT

LNEyiRAJ-

c—d—ek

Assembly: 82. 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 Locknuts 5
eq Bracket, insulator/equipment 2

bJ

Design Parameters:
Maximum Line Angles

See TABLE M

DOUBLE SUPPORT-NARROW PROFILE

(POST INSULATORS)

APRIL 2005

RUS

2 - PHASE PRIMARY

\2A7/7.2 kV B2.9NP



(d—ek)

Position of Guy

n-d-ek

c—d—ek

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"
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"
da 1 Bracket, insulated

ek 15 Locknuts

n-d—ek

PU\N

NEUTRAL

n-d-ek

d—ek

d-ek

DESIGN PARAMETERS:

See TABLE W. DOUBLE SUPPORT ON CROSSARMS

APRIL 2005

RUS
2 - PHASE PRIMARY

\2A7/1.2 kV

B2.21

(82)



(d—ek)

Position of Guy

n—d-ek

c—d—ek

ITEM QTY MATERIAL

0 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"
da 1 Bracket, Insulated
eo 4 Insulator, post type (12.47/7.2 kV)
ek 15 Locknuts

n-d—ek

PLAN

NEUTRAL

n—d—ek

d—ek
A

d-ek

DESIGN PARAMETERS:

See TABLE EE
DOUBLE SUPPORT ON CROSSARMS

(POST INSULATORS)

APRIL 2005

RUS
2 - PHASE PRIMARY

12.47/7.2 kV

B2.21P

(B2P)



Position of Neutral

n—d—ek

Prl
n—d—ek

Position of Guy

NEUTRAL

In—d—ek

w — • f? ^
Jill II ^ (C

II ) TT d-ekC
))ll II 1

11 1, . (dW jiscii

o-f

ITEM QTY MATERIAL

0 2 Insulator, pin type, white, (15 kV)
0 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

QZ 4 Letters, 2" C, 2" N, with nails
cu 4 Brace, 28"

ek 14 Locknuts

d—ek

PLAN

NOTE:

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

. MAl/l.l kV

82,22

(B9)



Position of Neutral

4"1 3-8" 1'-3' 2-5"

1
1 '
1 q '

n—d-ek
xm

CN !!

Position of Guy

n-d-ek

NEUTRAL

PLAN

NOTE:

n-d—ek

^ d-ek

d-ek

ITEM QTY MATERIAL

a 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 noils
cu 4 Brace, 28°
ea 4 Insulator, post type (12.47/7.2 kV)
ek 14 Lockouts

Install either identification letters
(az) or white insulators in
neutral position.

DESIGN PARAMETERS:

See TABLE M.
DOUBLE SUPPORT. NEUTRAL ON CROSSARMS

(POST INSUL7\T0RS)

APRIL 2005

RUS
2 - PHASE PRIMARY

12.47/7.2 kV

B2.22P

(B9P)



CO

o

.1
CN

4" 3-8

n-d-ek

-ij-^ 1— -4^-^ j-l^

(d—ek)

Position of Guy
(when req'd)

d-ek

NOTE: These assemblies used for
NESC Grade B construction.

cm bs

\

ASSEMBLY: B2. 24 25

ITEM MATERIAL QTY QTY

a Insulator, pin type (12.47/7.2kV) 4 4

d dasher, 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

PLAN

NEUTRAL

n—d—ek

T d—ek
•

d-ek

d-ek cn

===4

cm

/

ec

J

Specify B2.25 for
offset neutral assembly

DESIGN- PARAMETERS:

MAXIMUM LINE ANGLES:

5*-Small Conductors

2*—Larger than §1/0

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

NOTE: These assemblies used for
NESC Grade B construction.

cm bs

ASSEMBLY: B2. 24P 25P

ITEM MATERIAL QTY QTY

d iVasher, square 2 1/4" 11 11

g Crossarm, 3 5/8" x 4 5/8" x 8'—0" 2 2

i Bolt, carrioqe, 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 tvpe (12.47/7.2k\/") 4 4

ec Bracket, offset neutral 1

ek Locknuts 11 11

n-d—ek

NEUTRAL

n—d—ek

^ d-ek

d-ek

PUVN

d-ek^ CO

Specify B2.25P for
offset neutral assembly

cm

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 /

/

pn
PLAN

I 1

I I

\

bo
CD

d—ek

B3.2
CD

I 1

I I
-i

Position of Guy

t.
See NOTE, pn

eu

Lxd ^
oC X]

4=̂ Neutral
0—d—ek -^1 I

bJ
B3.r

Position of Guy

bo

bo

B3.3

NOTE: Extension link (item "eu" or "du") or eye bolt (Item "o"), eye
nut (item "go") and locknut (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
o Bolt, eye, 5/8"x req'd length 3 5 3

GO 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 Ibs./Conductor
20'- 60: j?1/0 ACSR <Sc Larger
30" - 60": Smaller Conductors

APRIL 2005

RUS

SUSPENSION ANGLE

2 - PHASE PRIMARY

12.47/7.2 kV
B3.1.B3.2.B3.3
(B3)



c-d-ek

Position of Guy

See NOTE.

Position of Guy
(when req'd)

Neutral

o-d-ek

Guy

d—ek

/-bo /

k

•ct

B3,4 B3,7

B3.5
B3.6

B3.8

B3.9

B3.4 neutral
B3.4 neutral

B3.7 neutral

83.7 neutral

assembly + 83.2 primary subassembly
assembly + 83.3 primary subassembly
assembly + B3.2 primary subassembly
assembly + 83.3 primary subassembly

NOTE: Extension link (item "eu" or "du") or eye bolt (item "o"), eye
nut (item "oo") 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

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 1 2 1 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)

SUSPENSION ANGLE

APRIL 2005

/

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 3ZIE

RUS
2 - PHASE PRIMARY

12.47/7.2 kV
B3.4 - B3.9



0-d-ek

(See Note 1)

o-d—ek

90*-150*

(See Note 2) °

—

Guy< / \
Position of Guys \/

00—ek PLAN
(Top Phose)<D jcn)-°r

b—d—ek

Position of Guys

— Neutrals
^==^0-

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
ossemblies may be installed. Record assemblies separately on staking sheets.
CAUTION: Use the appropriate permitted longitudinal loads.

ITEM QTY

ov

MATERIAL
Primary Assemblies, os reo'd (See Note 2)
Connectors, os req'd__ req'd
Jumpers, os req'd

DESIGN PARAMETERS:

PERMITTED LONGITUDINAL
LOAD = 5000 lbs./Conductor

DEADEND ANGLE GUIDE (GO'-ISO")

ov

APRIL 2005

RUS

2 - PHASE PRIMARY

12.47/7.2 kV

B4.1G

(B4-1)



See Note 1.

i4====

4

L.l

I ^

Position of Guys

Position of Guys

Neutrals

15*-90

— 4#

PLAN
(Top Phase)

19" min.

bU

NOTES:

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
asserhblies 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

DESIGN PARAMETERS:

PERMITTED LONGITUDINAL
LOAD = 5000 Ibs./Conductor

DEADEND ANGLE GUIDE (l5'-90' )

APRIL 2005

RUS

2 - PHASE PRIMARY

12.47/7.2 kV B4.2G



0-d-ek

o—d—ek

r

Position of Guy d—ek

See Note 1

Position of Guy

on

on

ek

\
bo

B5.2

eu

aa

o—d—ek

on
I I

#=====i0^
'I I \

d-ek OO

a=C sG

bo

B5.3

NOTES: 1. Extension link (item "eu" or "du") or eye bolt (Item "o"), eye nut
(item "ao") 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 Lockouts 3 4 3
eu

(du)
Link, extension, insulated
(Link, extension) — (optional)

2

(2)

DESIGN PARAMETERS:

PERMITTED LONGITUDINAL

LOAD = 5000 lbs./Conductor

SINGLE DEADENDS

APRIL 2005
2 PHASE PRIMARY B5.1 ,B5.2.B5.3

12.47/7.2 kV (B5-1)RUS



o-d-ek
r~i

c—d—ek

B5.4

B5.5 = B5.4 neutral
B5;6 = B5.4 neutrci

B5.8 = B5.7 neutral

B5.9 = B5.7 neutral

See Note 1

Neutra

assembly
assembly
assembly
assembly

+

+

+

+

B5.2
B5,3

B5.2

B5.3

0—d—ek

d—ek

primary subassembly
primary subassembly
primary subassembly
primary subassembly

NOTES: 1. Extension link (item "eu" or "du") or eyebolt (item "o"), eyenut
(item "oo") 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

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, swinqinq. Insulated 1 1 1

QQ Nut, eye 1 1
av Jumpers, as req'd
bo Shackle, anchor 2 2 2 2

da Bracket, insulated 1 1 1

ek Lockouts 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



3"-6'

Position of Guy

3-6"

Position of

Neutral

3

PLAN

GUY

(See Note 1),
n—d—ek

1 1
X

1 n
IT
II

T IT 1

' 1

eke { ^
Lfi/

d—ek<
u

X

II

—a 1
II'

a
r
L

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 "qq".

GG-ek

ITEM QTY MATERIAL

d 10 Washer, square, 2 1/4°
g 2 Crossarm, 3 5/8° x 4 5/8" x 8'—CT
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 UNBAUNCED
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)

"o

DD

aa-ek

n-d-ek

Position of Neutral
(See drawing 'N6.1"
for construction details)

u

n

—ff
II

IT
II

T1
1

eke ( * d—ek<
1*1

11 II II II

X H X & X
d—ek

bJ aa-ek d—ek

aa—ek

NEUTRAL

PU\N

NOTES:

1 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)
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 BoIt,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 OROSSARMS

APRIL 2005

RUS
2 - PHASE PRIMARY

12.47/7.2 kV-1 B6.21 (B8)



INDEX C

THREE-PHASE PRIMARY POLE TOP ASSEMBLY UNITS

DRAWING NUMBERS DRAWING TITLE (DESCRIPTION

1728F-804 Bulletin 50-3

(New) (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)

C1.4NP

C1.5NP

SINGLE SUPPORT-NARROWPROFK.E (TANGENT)
(POST INSULATORS)

C1.6N SINGLE SUPPORT - NARROW PROFILE

C1.6NP SINGLE SUPPORT - NARROW PROFILE (POST INSULATORS)

C1.7N

C1.8N

SINGLE SUPPORT-NARROW PROFILE (TANGENT)

C1.7NP

CL8NP

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)

Cl.llL

C1.12L

(Cl-2) SINGLE SUPPORT ON CROSSARM (TANGENT)
(LARGE CONDUCTORS)

Cl.llP

CL12P

(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 OIESCRIPTIOm

1728F-804 BulIetin50-3

(New) (Old)

C1.41 (C9-1) SINGLE SUPPORT, NEUTRAL ON CROSSARM

CL41L (C9-3) SINGLE SUPPORT, NEUTRAL ON CROSSARM
(LARGE CONDUCTORS)

CL41P (C9-1P) SINGLE SUPPORT, NEUTRAL ON CROSSARM
(POST INSULATORS)

C1.81G THREE-PHASE JUNCTION GUIDE

C2.1N DOUBLE SUPPORT-NARROW PROFILE (TANGENT)
C2.2N

C2.INP 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 (DESCRIPTIONi

1728F-804

(New)

C2.21

C2.2IL'

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

Bulletin 50-3

(Old)

(C2)

(Cl-3)

(C1-3P)

(Cl-I)
(Cl-IA) .

(Cl-lP)
(Cl-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

C5.2I (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

C5.71L (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)
C6.311 (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 I NEUTRAL
Guy

d-ek/ cm

d—ek

Xii===4

Specify C1.2N for
offset neutral assembly

cm

ASSEMBLY: Cl. IN 2N

ITEM MATERIAL QTY QTY

a Insulator, pin type (12.47/7.2 kV) 3 3

b Pin, pole top, 20" 1

c Bolt, machine, 5/8" x req'd lenqth 6 6

d Washer, square 2 1/4" 7 7

(0 (Pin, crossorm, 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)

bJ

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
C1.1N

C1.2N



c-d-ek

eq (d-ek)
Position of Guy

\y/ (when req'd)

Hop
c-d-ek

Alternative Position

of Guy

/' I '\d-ek tij d-ek ^

ec

Specify C1.2NP for
offset neutral assembly

ASSEMBLY: 01. 1NP 2NP

ITEM MATERIAL QTY QIY

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

ec Insulator, post type (12.47/7.2 kV) 3 3

eb Bracket, pole top 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

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

=+=t
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

Insulator, pin type (12.47/7.2 kV)
Pin, pole top, 20"
Bolt, machine, 5/8" x req'd length 7

7

c-d-ek

m.
Washer, square 2 1/4"

(Pin, crossarm, 5/8" x 6 1/2") (2) (If req'd)
da Bracket, insulated

ek Locknuts 7

eq Bracket, insulator/equipment

J===

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



c-d—ek

r*

f

'ea

'eb

eq

Position of Guy

(d-ek)

c-d-ek

Alternative Position

of Guv

c—d-ek

ASSEMBLY: C1. 3NP

ITEM MATERIAL QTY

c Bolt, machine, 5/8" x req'd length 7

d Washer, square 2 1/4" 7

do Bracket, insulated 1

ea Insulator, post type (12.47/7.2 kV) 3

eb Bracket, pole top 1

ek Locknuts 7

eq Bracket, insulator/equipment 2

H s h

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

7r=Ti^bs
d-ek'̂ t:J

\_^ |_N^TRAL

Specify C1.5N for
offset neutral assembly

cm

ASSEMBLY: 01. 4N 5N

ITEM MATERIAL QTY QTY

0 Insulator, pin type (12.47/7.2 kV) 3 3

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") (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)

hxJ

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



=pin

c—d—ek

eq - (d-ek)
Position of Guy
(when req'd)

Alternative Position

of Guy

d-ek
cm

/

ec

Specify C1.5NP for
offset neutral assembly

ASSEMBLY: 01. 4NP 5NP

ITEM MATERIAL QTY QTY

0 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

eo 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

jt
I

NEUTRAL

Design Parameters:

MAXIMUM LINE ANGLES:

5*—Small Conductors

2*-Larger than #1/0

SINGLE SUPPORT-NARROW PROFILE

(TANGENT) (POST INSULATORS)

APRIL 2005

RUS

3 - PHASE PRIMARY

12.47/7.2 kV
C1.4NP

C1.5NP



ZT

Position of Guy

"1 r

c—d-ek

Alternative Position

of Guy

c-d—ek

ASSEMBLY: C1. 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/equipment 3

(If req'd)

NEUTRAL

hxj

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



ea

(d—ek)

Position of Guy

c—d—ek

Alternate Position of Guy

c—d—ek

ASSEMBLY: C1 6NP

H o h

t' NEUTRAL
txJ

ITEM MATERIAL QTY

da

ea

ek
eq

Bolt, machine 5/8" x req'd length
Washer, square 2 1/4"
Bracket, insulated
Insulator, post type (12.47/7.2 kV)
Locknuts

Brocket, insulator/equipment

7

7

Design Parameters:

MAXIMUM LINE ANGLES:

See TABLE n

SINGLE SUPPORT-NARROW PROFILE

(POST INSULATORS)

APRIL 2005

RUS

3 - PHASE PRIMARY

12.47/7.2 kV C1.6NP



c—d—ek eq f-(d-ek)

d—ek

Position of Guy
j_ J (when req'd)

S •

d—ek pO

LX3
Specify C1.8N for
offset neutral assembly

cm

Assembly: C1. 7N 8N

ITEM MATERIAL QTY QTY

0 Insulator, oln tvoe ('12.47/7.2 kV") 3 3

c Bolt, machine, 5/8" x rea'd lenath 6 6

d Washer, square 2 1/4" 7 7

(0 ('Pin, crossarm, 5/8" x 6 1 /2") (3) (3)
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

(If req'd)

25

5
isr

LJ

I I NEUTRAL
\ 7T \

Design Parameters:
Maximum Line Angles

5* — Small Conductors

2* — Larger than §^/Q

. SINGLE SUPPORT-NARROW PROFILE

(TANGENT)

APRIL 2005

RUS

3 - PHASE PRIMARY

12.47/7.2 kV
C1.7N

C1.8N



o

_1
V

o

I

o

J

c—d—ek

ro

I

d-ek

ea

(d-ek)

Position of Guy
(when req'd)

d-ek

Specify C1.8NP for
offset neutral assembly

Assembly: 01. 7NP BMP

ITEM MATERIAL QTY QTY

c Bolt, machine, 5/8" x req'd length 6 6

d Washer, square 2 1/4" 7 7

\ Screw, laq, 1/2" x 4" 2

bs Bolt, single, upset 1

cm Insulator, spool, 3" 1 1

ea Insulator, post type (12.47/7.5 kV) 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 INSULATORS)

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)

0—d—ek

Assembly: C1. 9N

ITEM MATERIAL QTY

a Insulator, oin tvoe (12.47/7.2 kV) 3

c Bolt, machine, 5/8" x rea'd lenath 7

d Washer, sauare 2 1/4" 7

(f) (Pin, crossarm, 5/8" x 6 1/2") (^)
do Bracket, insulated 1

ek Locknuts 7

eq Bracket, insulator/equipment 3

(if req'd)

55

_| A

&

Design Parameters:
Maximum Line Angles

See TABLE H

SINGLE SUPPORT-NARROW PROFILE

APRIL 2005

RUS

3 - PHASE PRIMARY

12.47/7.2 kV C1.9N



o

J
V

0

1

V

c—d—ek

ro

I

K)

I

c-d-ek bL

Alternative Position

of Guys (when req'd)

Position of Guy

Alternative Position

of Guys (when req'd)

da

Assembly: C1. 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

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 C1.9NP



Position of Guy
(When Req'd)

d-ek

[ili'—^c-d-ek a •

cm

d—ek cm

Specify 01.12 for
offset neutral assembly

ASSEMBLY: C1. 11 12

ITEM MATERIAL. QTY QTY
a insulator, pin type, (12.47/7.2 kV) 3 3

b Pin, pole top, 20" 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 Crossarm, 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

\
d—ek

NEUTRAL

DESIGN PARAMETERS:

MAXIMUM LINE ANGLES:
5" — Small Conductors
2' — Larger than #1/0

SINGLE SUPPORT ON CROSSARM

(TANGENT)

APRIL 2005

RUS

3 - PHASE PRIMARY

12.47/7.2 kV

C1.11 (01)
01.12 (CIA)



c-d

(d-ek)
c (1/20

'd (round)

Position of Guy
(when req d)

d—ek

NEUTRAL

PLAN

c—d—ek

(d—ek)

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

g 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 CO

N-
cm

/

DESIGN PARAMETERS:

MAXIMUM LINE ANGLE:

2® — (Large Conductors)

ec

J

Specify C1.12L for
offset neutral assembly

SINGLE SUPPORT ON CROSSARM

(TANGENT) (U\RGE CONDUCTORS)

APRIL 2005
3 - PHASE PRIMARY

12.47/7.2 kV
C1.11L (C1-2)
C1.12LRUS



Position of Guy
(When Req'd) [

d-ek

I ^c—d—ek

d-ek

Specify C1.12P for
offset neutral assembly

d—ek

NEUTRAL

txJ 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 8'-0° 1 1

i Bolt, carriage, 3/8" x 4" 2 2

J Screw, laq, 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

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)

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°
do 1 Bracket, insulated

ek 6 Lockouts

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



NEUTRAL

GDI © ® TO

d—ek'
c (1/2) \ \

\ d (round) \ ^

PLAN

Position of Guy

c—d—ek

ITEM QTY MATERIAL

a 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, clamp type
g 1 Crossarm, 3 5/8° x 4 5/8" x 8' 0°

cu 1 Brace, wood, 60" span
do 1 Bracket, insulated

ek 10 Locknuts

txJ

c—d—ek

c—d—ek

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)



I ^c—d—ek

Position of Guy t

c-d—ek-

txJ

ITEM QTY MATERIAL

c 4 Bolt, machine, 5/8* x req'd lenqth
d 5 Washer, square, 2 1/4"
g Crosscrm, 3 5/8" x 4 5/8" x 8' — 0'
I 2 Bolt, carrlaqe, 3/8" x 4 1/2"
j 1 Screw, lag, 1/2" x 4"

cu 2 Brace, 28° •
da 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 It
SINGLE SUPPORT ON CROSSARM

(POST INSULATORS)

APRIL 2005

RUS

3 - PHASE PRIMARY

12.47/7.2 kV C1.13P



a—f

c (1/20
d (round)

c-d

d—e

PLAN

Position of Neutral

4*. 3-1"

\ I
!

I

NEUTRAL

r--—-T— 1^1 sCN 1

Position of Guy

ITEM QTT MATERIAL

G 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 Crossarm, 3 5/8" x 4 5/8" x 10—0'

GZ 4 Letters, 2" C, 2° N, with 1" nails
CU Brace, wood, 60° span
ek 4 Lockouts

c-d—ek

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
3 - PHASE PRIMARY

12.47/7.2 kV

C1.41

(C9-1)



d-ek NEUTRAL

/
c (1/2) ^
d (round)

3'-1'

/ /d-ek

5 ^
c-d

PU\N

Position of Neutral

c—d

(d—ek)
(bock)

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 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 1' nails
CU 1 Brace, wood, 60" span
ek 8 Locknuts

CN

c—d(d—ek)

c—d—ek

NOTE; Instdll either identification
letters (az) or white insulator
in neutral position.

DESIGN PARAMETERS:

See TABLE IK
SINGLE SUPPORT, NEUTRAL ON CROSSARM

(U\RGE CONDUCTORS)

APRIL 2005

RUS

3 - PHASE PRIMARY

12.47/7.2 kV
C1.41L

(09-3)



ea

c (1/?)
d (round)

c-d

\

d-ek

PLAN

Position of Neutral

V " '

Position of Guy

NEUTRAL

c-d—ek

ITEM QTY MATERIAL
a 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
f 1 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
ea 3 Insulator, post type (12.47/7.2 kV)
ek 4 Lockouts

NOTE: Install identification letters (az)
in neutral position, (optional)

DESIGN PARAMETERS:

See TABLE !II
SINGLE SUPPORT. NEUTRAL ON CROSSARM

(POST INSULATORS)

APRIL 2005

RUS
3 - PHASE PRIMARY

12.47/7.2 kV

C1.41P

(C9-1P)



19 MIN
NEUTRAL

ri

PLAN

• c . r

^ ^
t- '1 J, / NEUTRAL

u n II 1 .
- 1— II— H- — —H

JL II . . JL r i-f i CN ii ii

o

I
•<N Position of Guy

(When req'd)

ITEM QTY MATERIAL

01.11 Primary, Assembly

01.41 Primary Assembly
P Oonnectors, as req'd

av Jumpers, as req'd

C1.41
NEUTRAL

DESIGN PARAMETERS:

MAXIMUM LINE ANGLES:

5® — Small Conductors
2®— Larger than /O

THREE PHASE JUNCTION GUIDE

APRIL 2005

RUS

3 - PHASE PRIMARY

MA7/1.2 kV
C1.81G



d-ek
!®(= ===pf

'9~9

ek

|-H- 2" mini

THT
f—(d-ek)

minimum

Position of Guy
(when req'd)

c—d—ek

^ Alternative Position
of Guy

cm

bU .
C2.1N •'

ec IcxJ

Specify C2.2N for offset
neutral assembly.

NEUTRAL

NOTES: These assemblies used for NESC Grade B

construction.

ASSEMBLY: 02. IN 2N

ITEM MATERIAL QTY QTY

bs

cm

ec

ek
eq

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"
Screw, laq, 1/2" x 4"
Bolt, single upset

Insulator, spool, 3
Bracket, offset neutral

Lockouts
Bracket, insulator/equipment

7

Design Parameters:

MAXIMUM LINE ANGLES:

5* — Small Conductors

2* — Larger than §^/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

I — Alternative Postion

of Guy

d—ek

La '
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, mochine, 5/8" x req'd length 6 6

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

eo Insulator, post type (12.47/7.2 kV) 6 6

eb Bracket, pole top 2

ec Bracket, offset neutral 1

ek Lockouts 7 7
eq Bracket, insulator/equipment 2 2

>
2 minimum

NEUTRAL

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

MAIp.2 kV
C2.1NP

C2.2NP



c-d-ek

c-d-d-ek

eq

Position of Guy

c-d-ek

^ Alternative Position
of Guy

NOTES: If additional or alternative guying is required
frame pole according to C2.3NG.

ASSEMBLY: C2. 3N

ITEM MATERIAL QTY

0 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, sauare 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

minimum-H 2" mini

T

NEUTRAL

txj

Design Parameters:

MAXIMUM LINE ANGLES:

See Table HI

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 III

c-d-d-ek

Position of Guy
(when req'd)

Position of Guy

f—(d—ek)

Position of Guy
(when req'd)

ek

-H h- 2" minimum

Ifr

w

g j_Niyi5Ak
bxj

DOUBLE SUPPORT-NARROW PROFILE

(ALTERNATIVE GUYING GUIDE)

APRIL 2005

RUS

3 - PHASE PRIMARY

12.47/7.2 kV C2.3NG



c-d—d-ek

>
2 minimum

Position of Guy

Alternative Position

of Guy

bJ

NOTES: If additional or alternative guying is required,
frame pole according to C2.3NG

ASSEMBLY: 02. 3NP

ITEM MATERIAL QTY

c Bolt, moohine, 5/8" x req'd length 8

d Wosher, squore 2 1/4" 7

da Bracket, insulated 1

ea Insulator, post type (12.47/7.5 kV) 6

eb Bracket, pole top 2
ek Locknuts 8

eq Bracket, insulator/equipment 2

Design Parameters:
Maximum Line Angles:

See TABLE 12

DOUBLE SUPPORT-NARROW PROFILE

(POST INSULATORS)

APRIL 2005

RUS

2 - PHASE PRIMARY

12.47/7.2 kV C2.3NP



5

c—d-ek

+t^ Position of Guy
(If req'd)

Alternative Position of Guy
(If req'd)

d-ek^ bJ
d-ek

^===1

Specify C2.5N for
offset neutral assembly

NOTE: These assemblies used for NESC Grade B

construction.

ASSEMBLY: 02. 4N 5N

ITEM MATERIAL QTY QTY

0 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

-H H- 2" minimum

~"W~"

1 1 NEUTRAL
\-rr\

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

-|"|JH-2" minimum

(d~ek)
eq

Position of Guy
1/ (If req'd)

x=U
j Alternative Position of Guy

(If req'd)

d-ek cm

I |Js|̂ TRAL

d-ek

^==4

Specify C2.5NP for
offset neutral assembly

NOTE: These assemblies used for NESC Grade B

construction.

ASSEMBLY: 02. 4NP 5NP

ITEM MATERIAL QTY QTY

0 Bolt, machine, 5/8" x req'd length 6 6

d Washer, square 2 1/4" 7 7

J Screw, log, 1/2" x 4" 2

bs Bolt, single, upset 1

cm Insulator, spool, 3" 1 1

ec 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

Design Parameters:

MAXIMUM LINE ANGLES:
5*—Small Conductors

2*—Larger than /O

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

f-(d-ek)

Position of Guy

Alternative Position of Guy

0—d—ek

NOTE: If additional guying is required,
use assembly C2.9N.

ASSEMBLY: C2. 6N

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

2" minimum

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

c—d-ek

Position of Guy

Alternative Position of Guy

do

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
ea Insulator, post type (12.47/7.2kV) 6

ek Lockouts 7

eq Bracket, insulator/equipment 3

2" minimum

NEUTRAL

Design Parameters:

MAXIMUM LINE ANGLES:
See TABLE EZ

DOUBLE SUPPORT-NARROW PROPILE

(POST INSULATORS)

APRIL 2005

RUS

3 - PHASE PRIMARY

12.47/7.2 kV C2.6NP



o

I

V

c—d—ek eq f-(d-ek)

, ^ , Position of Guy
_ ^1 i i (when req'd)

5

7ht"fcr-d-ek^ oU cm
bs

d—ek PO

Lo j
Specify C2.8N for
offset neutral assembly

NOTE: These assemblies used for NESC Grade B

construction.

Assembly: 02. 7N 8N

ITEM MATERIAL QTY QTY

a Insulator, oin tvoe 02.47/7.2 kV") fi 6

c Bolt, machine, 5/8" x reo'd lenqth 6 6

d Washer, square 2 1/4" 7 7

f Pin. crossarm, 5/8" x 6 1/2" 6 6

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

2" minimum

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
C2,7N

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: C2. 7NP 8NP

ITEM MATERIAL QTY QTY

0 Bolt, machine, 5/8" x req'd length 6 6

d Washer, square 2 1/4" 7 7

i Screw, lag, 1/2" x 4" 2

bs Bolt, single, upset 1

cni Insulator, soool. 3" 1 1

ec Insulator, post type (12.47/7.5 kV) 6 6

ec Bracket, offset neutral 1

ek Locknuts 7 7

eq Bracket, insulator/equipment 3 3

2" minimum

NEUTRAL

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
C2.7NP

C2.8NP



c—d—ek w

(Alternative Position of Guys)
-H H- 2" minimum

-"W""
THTf-(d—ek)

Position of Guy

W
X==

(Alternative Position of Guys)

c-d-ek^ lc:LJ

Assembly: 02. 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

do Bracket, insulated 1

ek Locknuts 7
eq Bracket, insulator/equipment 3

Jg |_N^I5A!-
bJ

Design Parameters:
Moximum 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)

THT

-[-| |-|- 2" minimum

(d-ek)

Position of Guy

c-d-ek

Position of Guy
\| I (when req'd)

Assembly: 02. 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

eo Insulator, post type (12.47/7.2 kV) 6

ek Locknuts 7

eq Bracket, insulator/equipment 3

THT

THT

bxJ

Design Parameters:
Maximum Line Angles

See TABLE E

DOUBLE SUPPORT-NARROW PROFILE

(POST INSULATORS)

APRIL 2005

RUS

3 ~ PHASE PRIMARY

12.47/7.2 kV C2.9NP



n-d-ek

d-ek

NEUTRAL

PLAN

1 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
0 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, carrlaqe, 3/8° x 4 1/2°
j 2 Screw, lag, 1/2' x 4°
n 3 Bolt, double arming, 5/8xreq'd length

cu 4 Brace, 28"
do 1 Bracket, insulated

ek 18 Locknuts

2. min

c—ek

n—d—ek

NEUTRAL

txJ

DESIGN PARAMETERS:

See TABLE ITC DOUBLE SUPPORT ON CROSSARMS

APRIL 2005

RUS
3 - PHASE PRIMARY

12.47/7.2 kV

C2.21

(C2)



a—f

d—ek

Position of Guy
(when req d)

c-d-ek

ITEM QTY MATERIAL

G 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/•^
f 4 Pin, crossarm, steel, clamp type
g 2 Orossarm, 3 5/8" x 4 5/8" x 8" 0°
n 3 Bolt, double arminq,5/8x req'd length

cu 2 Brace, wood, 60" span
do 1 Bracket, insulated

ek 19 Locknuts

PLAN

txJ

n—d-ek

d-ek

d—ek

NEUTRAL

c—ek

c—d—ek

m

n—d—ek

DESIGN PARAMETERS:

See TABLE HI

DOUBLE SUPPORT ON CROSSARMS

(LARGE CONDUCTORS)

APRIL 2005

RUS
3 - PHASE PRIMARY

12.47/7.2 kV

02.21 L

(01-3)



B-

c(1/20 ^ I
d(round) |

PLAN

d—ek

Position of Guy

c-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 lenqth
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
eo , 6 Insulator, post type (12.47/7.2 kV)
eb 2 Bracket, pole top
ek 19 Lockouts

2 min

0

'n-d-ek d—ek

d-ek

NEUTRAL

DESIGN PARAMETERS:

See TABLE W.
DOUBLE SUPPORT ON CROSSARMS

(POST [NSULA.TORS)

APRIL 2005

RUS
3 - PHASE PRIMARY

12.47/7.2 kV

C2.21P

(C1-3P)



n—d—ek

m

d—ek

NEUTRAL

PL^N

n—d—ek

Position of Guy / TT^ j

d—ek cm bs

NOTE: These assemblies used for

NESC Grade B construction.

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 nsulator, spool, 3" 1 1

cu Brace, 28" 4 4

ec Bracket, offset neutral 1

ek Lockouts 17 17

NEUTRAL

d—ek

\
on

n"2. min

c—ek

n—d—ek

cm

/

ec

Specify 02.25 for
offset neutral assembly

DESIGN PARAMETERS:

, MAXIMUM LINE ANGLES:
5*—Small Conductors

2*—Larger than §'\/0

DOUBLE SUPPORT ON CROSSARMS-TANGENT

APRIL 2005

RUS
3 - PHASE PRIMARY

12.47/7.2 kV

02.24,02.25
(C1-1.C1-1A)



c

*E
CM

I
<d(round) |

PLAN

,—

Position of Guy

d—ek

NOTE: These assemblies used for

NESC Grade B construction.

n—d—ek.

d-ekc:;

d—ek

NEUTRAL

2' min

. n—d—ek d—ek

d—ek

NEUTRAL

d-ek^ CO
cm

/

ec

J

Specify C2.25P for
offset neutral assembly

ASSEMBLY: C2. 24P 25P

ITEM MATERIAL QTY QTY

c Bolt, machine, 5/8" x req'd length 3 3

c 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

DESIGN PARAMETERS:

MAXIMUM LINE ANGLES:

5'—Small Conductors

2*—Larger than #1/0

DOUBLE SUPPORT ON OROSSARMS-TANGENT

(POST INSULATORS)

APRIL 2005
3 - PHASE PRIMARY

12.47/7.2 kV

C2.24P.C2.25P
(C1-1P.C1-1AP)RUS



c (1/20
d (round)

n-d—ek

d—ek

NEUTRAL

ffi
d—ek

Position of Neutral

Position of Guy

ITEM QTY MATERIAL

0 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 Lockouts

d—ek

n—d—ek

c-d-ek

tixJ

NOTE; Install either identlficotion

letters or white insulators

in neutral position.

DESIGN PARAMETERS:

See TABLE M DOUBLE SUPPORT, NEUTRAL ON CROSSARMS

APRIL 2005

RUS
3 - PHASE PRIMARY

\1A1/1.1 kV

C2.51

(C9)



(d—ek)

n—d—ek Position of Guy

OD

/
c (1/2)

d (round)
3-1

n—d—ek

M

d—ek

PLAN

Position of Neutral
\

3-1" 1-r . 1-3"

NEUTRAL

m

3-1" 8"

CO

? V
CO

f'T'' /
MIX

—hiri

/ 1

pz c-d ^0

•i
/ - Mr

!j

\' 6'

cu

'c-d—ek

G-f

d—ek

n-d-ek

ITEM Q7Y 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 clamp type
g 2 Crossarm, 3 5/8'x 4 5/8° x 10-0°
n 5 Bolt, double arming,5/8'xreq'd length

oz 4 Letters, 2" C, 2" N, with 1" 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

(LARGE CONDUCTORS)

APRIL 2005

RUS
3 - PHASE PRIMARY

12.47/7.2 kV
C2.51L

(C9-2)



n—d-ek

d—ek

NEUTRAL

c (1/2)
d (round)

d—ek'

PLAN

Position of Neutral

Position of Guy

ITEM QTY MATERIAL

c 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 T nails
cu 2 Brace, wood, 60" span
ea 6 Insulator, post type-(12.47/7.2 kV)
ek 16 Lockouts

d—ek

c—d-ek

c—d—ek

n—d—ek

c-d-ek

txJ

NOTE: Install Identification
letters (az) (optional)
in neutral position.

DESIGN PARAMETERS:

See TABLE M
DOUBLE SUPPORT, NEUTRAL ON CROSSARMS

(POST INSUUTORS)

APRIL 2005

RUS
3 - PHASE PRIMARY

MA7/1.2 kV

02.51 P

(C9-2PL)



c (1/20
d (round)

c (1/20

n—d—ek

d-ek

NEUTRAL

a—f

d—ek

PLAN

3-r i'-r 4-8"

$

Position of Guy

c—d—ek

ITEM QTY MATERIAL

0 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 18 Washer, square, 2 1/4°
f 6 Pin, crossorm, 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

MAIp.2 kV

02.52

(C2-1)



d—ek

/
, C(1/2) \
d" (round)

n-d-ek
NEUTRAL

'^d-ek
' V 'I V

' d-ek

m

d-ek

n—d

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 Lockouts

PU\N

n-d—ek

1

txJ

NOTE:
Neutral assembly may be Installed
on opposite side of pole when
necessary to increase midspan
conductor clearance.

DESIGN PARAMETERS:

See TABLE HI

DOUBLE SUPPORT ON 10 FOOT CROSSARMS

(LARGE CONDUCTORS)

APRIL 2005

RUS
PHASE PRIMARY

12.47/7.2 kV

C2.52L

(02-2)



n-d—ek
NEUTRAL

c—d ea

c (1/2)
d (round)

c (1/2) d—ek

d—ek

d—ek

PLAN

3-1 1-7" 4-8"

Position of Guy

c-d—ek

ITEM QTY MATERIAL

c 4 Bolt, machine, 1/2' x req'd lenqth
c 3 Bolt, machine, 5/8' x req'd lenqth
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 Bracket, Insulated
ea 6 Insulator, post type (12.47/7.2 kV)
ek 17 Locknuts

c-d—ek

n—d—ek

-f

icxJ

NOTE:
Neutral assembly may be installed
on opposite side of pole when
necessary to increase midspan
conductor clearance.

DESIGN PARAMETERS:

See TABLE IZ

DOUBLE SUPPORT ON 10 FOOT CROSSARMS

(POST INSULATORS)

APRIL 2005

RUS

3 - PHASE PRIMARY

12.47/7.2 kV

C2.52P

(C2-2PL)



o-d-ek

o-d-ek

d—ek Ud bo
C3.2

Position of Guy

eu

Ld ^
aC C

Position of Guy

_ NEUTRAL
=p

bo

C3.3

—f
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. 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 length 4 7 4

QQ 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 <Sc Larger
30" — 60": Smaller Conductors

APRIL 2005

RUS

SUSPENSION ANGLE

3 - PHASE PRIMARY

12.47/7.2 kV
03.1.03.2,03.3
(03)



c—d—ek

C3.5
C3.6

03.8

C3.9

Position of Guy

bo

Position of Guy

Position of Guy
(when req'd)

Neutral

0—d—ek

d—ek

03.4 neutral assembly + 03.2 primary subassembly
03.4 neutral assembly + 03.3 primary subassembly
03.7 neutral assembly + 03.2 primary subassembly
03.7 neutral assembly + 03.3 primary subassembly

NOTE: Extension link (item "eu" or "du") or eyeboit (item "o"), eyenut
(item "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 length 1 1

d Washer, sauare. 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 Olevis, secondary, swinging, insulated 1 1 1

aa 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)

k \

\

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 3ZIE

SUSPENSION ANGLE

APRIL 2005

RUS
3 - PHASE PRIMARY

12.47/7.2 kV
C3.4 - C3.9



ef—d—ek

CD

CD

J
CM

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, 5/8" x req'd length
ek 8 Locknuts

DESIGN PARAMETERS:

PERMITTED TRANSVERSE

LOAD= 5000 lbs./Conductor

10® -30' Angles APRIL 2005

RUS

PLAN

SUSPENSION ANGLE

(U\RGE CONDUCTORS)

3 - PHASE PRIMARY

12.47/7.2 kV

C3.1L

(C3-1)



o—d-ek

(See Note 1

o—d—ek

o-d-ek

^==iO

Position of Guys

^dc—ek

Position of Guys

V Neutrals

90 - 50*

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)
Connectors, as req'd

av Jumpers, as req'd

DESIGN PARAMETERS:

PERMITTED LONGITUDINAL

LOAD = 5000 lbs./Conductor DEADEND ANGLE GUIDE (9O'-15O0

av

APRIL 2005

RUS

3 - PHASE PRIMARY

12.47/7.2 kV
04.1G

(C4-1)



See Note 1.

Position of Guys

Position of Guys

Position of Guys

Neutrals

15*-90

PLAN
(Top Phase)

19" min.

NOTES:

1. Separate 6" (top position only) when angle equals 90*.

2. This drawing 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 — AS.9 and A5.01 — AS.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



0-d-ek

o-d-ek

d-ek Ld bo
C5.2

Position of Guy

o

eu

a°Q||5]Q[p

Position of Guy

NEUTRAL

d—ek
bo

C5.3

—A— —f
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 on assembly C5.1.
Adjust material as required.

ASSEMBLY: 05 .1 .2 .3

ITEM MATERIAL QTY QTY QTY

d Wosher, squore, 3", curved 4 4 4

k Insulator, suspension, 4 1/4" 6 6 6

o Bolt, eye, 5/8"x req'd lenqth 4 7 4

00 Nut, eye 3

bo Shackle, anchor 3 3

ek Lockouts 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
C5.1.C5.2.C5.3

(C5.1)



c—d—ek

05.5
05.6

05.8

05.9

«5=

C5.4

Position of Guy

Position of Guy

Position of Guy
(when req'd)

Neutral

o—d—ek

Guy

d—ek

05.4 neutral assembly + 05.2 primary subassembly
05.4 neutral ossembly + 05.3 primary subassembly
05.7 neutral assembly + 05.2 primary subassembly
05.7 neutral assembly + 05.3 primary 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 05.4. Adjust materiel as required.

ASSEMBLY: 05 .4 .5 .6 .7 .8 .9

ITEM MATERIAL QTY QTY QTY QTY QTY QTY

c Bolt, machine, 5/8" x req'd length 1

d Washer, square. 3", curved 4 4 4 4 4 4

k Insulator, suspension, 4 1/4" 6 6 6 6 6 6

o Bolt, eye, 5/8"x req'd length 3 6 3 4 7 4

s Olevis, secondary, swinging, insulated 1

oa Nut, eye 3 3

bo Shackle, anchor 3 3 3 3

da Bracket, insulated 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 3ZIE

APRIL 2005

RUS

SINGLE DEADENDS

3 - PHASE PRIMARY

12.47/7.2 kV
C5.4 - C5,9



ci.n

(See Note)

3-0 min

Position
of Guy

NEUTRAL

NOTE:

When tapping center phase, Install post type insulator,
"AI.OIIP" horizontally on crossarm, 19 inches (minimum) from
surface of pole and fasten jumper to insulator.

ITEM QTY MATERIAL

"01.11" Primary Assembly
1 "AS.2" 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



Position ,
of Guy

o—d—ek

(See Note 1)

Position of Neutral

ITEM QTY MATERIAL

d 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 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

aa 3 Nut, eye, 5/8°
cu 4 Brace, 28"

ek 18 Locknuts

pim

n—d—ek

d—ek

d-ek

GO—ek

NOTES:

1. Designate as"C5.3r' 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

C5.21,C5.31
(C7).(C7-1)



6" 3-6' 3'-6'

c(1/2")
CO

1

'

1
^1 d(round) N.

n 1 . . 1 r. \ .
(®) ^Mh ^ 1! (®)

Position

of Guy

o—d—ek
c—d—ek

(See Note 1)
n—d—ek

Position of Neutral 1 ® 9
n ©

—

^

1 n \
« a /
^ n ✓

n

d—ek c

ITEM QTY MATERIAL

0 4 Bolt, machine, 1/2" x req'd length
d 4 Washer, round, 1 3/8"
d 1 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 6 Insulator, suspension, 4 1/4"
n 3 Bolt,double arming,5/8" x req'd length
o 1 Bolt, eye, 5/8" x req'd length

ao 3 Nut, eye, 5/8'
cu 2 Brace, wo'od, 60" spon
ek 18 Lockouts

PU\N

d—ek

oa-ek

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" and eye nut,
item 'aa'

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
05.21 L,C5.31L



Position
of Guy

o—d—ek

-I-S4-

GUY

(See Note 1)
n—d-ek

Position of Neutral R
It

n
II 1 1

I ek-=C
A (!) I d-ek<

1 II
1 it

II
U

II

U 1 1

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 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

aa 3 Nut, eye, 5/8"
bo 1 Shackle, anchor
cu 4 Brace, 28"

ek 19 Locknuts

♦oo-ek

*Optiona

NOTES:

PL^N

d-ek

aa—ek

1. Designate gs"C5.32" for assembly
with three crossarms.

2. Double arming eye bolt, item'dy,'
may be used insteod of double
arming bolt, item "n" and eye nut,
item 'aa'

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-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

o—d—ek

Position of Neutral

PLAN

ITEM QTY MATERIAL

d Washer, square, 3curved
k 6 Insulator, suspension, 4 1/4°
0 1 Bolt, eye, 5/8°x req'd length

ek 1 Locknuts

gj 1 Crossarm 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)



"ci.ir

A1.011L

(eu) (See Note 1)

C5.7 L

CIV Position

p 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.

ITEM QTY MATERIAL

1 C1.11 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.)

OIIP"

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

RUS

3 - PHASE PRIMARY

12.47/7.2 kV
C5.82G



Position

, of Guy
(When req d;

(NOTE; Install "AI.OV
when extending conductor
across assembly.)

o

I
rO

ao-ek

n—d—ek

Position of Neutral

(See drawing "N6.1" for materials

and construction details)

II
1 "

T

: d-ekC
1 II

L- li X U J

d—ek

aa-ek

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*
i 2 Screw, laq, 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
bo 2 Shackle, anchor
cu 4 Brace, 28°

ek 26 Locknuts

*aa—ek

*Optional
I

NOTES:

1. Double orming 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

12.47/7.2 kV

06.21

06.31

(C8)



Position

of Guy
(When req'd)

Position of Neutral

(See drawing "N6.1" for materials

and construction details)
d—ek

aa-ek

rSln c(1/2-)
!l||! I d(round)

c-d-ek

ITEM QTY MATERIAL

c 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 Boit,double arming,5/8'x req'd length
0 2 Bolt, eye, 5/8° x req'd length
P Connectors, as req'd

oa 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

ao-ek

n—d—ek

d-ek
aa-ek

NOTES:

1. Double arming bolt, item^n.'ond
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 L for
assembly with three crossarms.

DESIGN PARAMETERS;

PERMITTED UNBALANCED

CONDUCTOR TENSION:

See Table A (Exhibit 2)

MAXIMUM LINE ANGLE = 5"
(See Note 2)

DOUBLE DEADEND ON CROSSARMS

(URGE CONDUCTORS)

APRIL 2005

RUS
3 - PHASE PRIMARY

12.47/7.2 kV
C6.21L

C6.31L (C8-3)



2-9' 1'-9" I 1'-9' 2'-9' 6"

c(1/2") —I' -1

d(round)7 "co
1

1

1

1

1/
a

1
1

1
1 •n

00—ek

Position

of Guy
(when req'd)

c—d—ek

00—ek

I 00—ek

n—d—ek
n-d-ek

ITEM QTY MATERIAL

c 4 Bolt, mochine, 1/2" x req'd length
c 2 Bolt, mochine, 5/8*x req'd length
d 4 wosher, round, 1 3/8'
d 19 Washer, square, 2 1/4"
g 2 Crossorm, 3 5/8" x 4 5/8° x 10-0"
k 12 Insulotor, suspension, 4 1/4"
n 4 Bolt, double orm, 5/8 °x req'd length
0 2 Bolt, eye, 5/8" x req'd length
P Connectors, as req'd

00 10 Nut, eye, 5/8"
ov Jumpers, os req'd
bo 2 Shockle, onchor
cu 2 Brace, wood, 60°spon
ek 29 Locknuts

NOTES:

1.

PLAN

! 00—ek

NEUTRAL

Double arming bolt, item "n"
ond eye nut, item "aa] moy be
reploced with double arming eye
bolt, item "dy."

2. Moximum line angle moy be
increased to 15° by installing
onchor shockles, item "bo" to
(horizontol) eye nuts ond
instolling side guys os req'd.

3. See drowing 'N6.21° for
oddltionol details.

4. Designote as "06.53" for
assembly with 3 crossorms.

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



A2.02r

Position
, of Guy, ,
(When req d)

C6.52

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

06.51 Primary Assembly

1 A2.021 Primary Assembly
P Connectors, as req'd

av Jumpers, as req'd

A2.021

TUt

PIAH

I

\

av

IX

DESIGN PARAMETERS;

See: Table B (Exhibit 2)
DOUBLE DEADEND ON 10 FOOT CROSSARMS

(FEEDTHROUGH GUIDE)

APRIL 2005

RUS
3 - PHASE PRIMARY

12.47/7.2 kV C6.52G



5" 7"

Position of
Guy

A1.01 L

3'-0"

A1.011L

^—7' (8 arm) 5'

C5.71L

V-o=-

Position of
Guy

05.71 L (NOTE: Other double or triple crossarm
assemblies may be used.)

Position
of Neutral

PLAN

NEUTRAL

A1.0 1L

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 05.71 L 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.

19 min.

NOTE:

Vertical deadends, Dwg, •C4.1,'
is preferred construction.

DESIGN PARAMETERS:

PERMITTED LONGITUDINAL

LOAD EQUALS LESSER OF:

5,000 lbs./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 (DESCRIPTION!

1728F-804 Bulletin 50-3

(New) (Old)

DI.4N SINGLE SUPPORT - NARROW PROFILE (TANGENT)
D1.4NP (and POST INSULATORS)
DL5N

D1.5NP

D1.81 (DC-Cl) SINGLE SUPPORT ON CROSSARMS (TANGENT)
D1.82

DL81L SINGLE SUPPORT ON CROSSARMS (TANGENT)
D1.82L (LARGE CONDUCTORS)

DL81P 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)

D2.91 (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

D5.91G THREE PHASE TAP GUIDE

D6.91 (DC-C8) DOUBLE DEADENDS ON CROSSARMS
(FEEDTHROUGH)



d—ek

Specify D1.4NP or
D1.5NP for post
type insulators.

cm

Specify D1.5N or D1.5NP for
offset neutral assembly.

Position of Guy
(when req'd)

c—d-ek

NOTE: If additional guying is required, use assembly
D2.9N or D2.9NP.

/ I Id-ek^ I "cm
CIRCUIT 1 CIRUCIT 2

(if req'd)

ASSEMBLY: 01. 4N 4NP 5N 5NP

ITEM MATERIAL QTY QTY QTY QTY

0 Insulator, pin type (12.47/7.2 kV) 6 6

c 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)
i Screw, laq, 1/2" x 4" 2 2

bs Bolt, single, upset 1

cm Insulator, spool, 3" 1 1 1 1

ea insulator, post type (12.47/7.2kV) 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 NG _E SUPPORT-NARROW PROFILE

(TANGENT)
MAXIMUM LINE ANGLES:

5'—Small Conductors

2*—Larger than §\/0
APRIL 2005

RUS

DOUBLE CIRCUIT PRIMARY

\2A7/7.2 kV
D1.4N,D1.4NP
D1.5N,D1.5NP



o

J
(N

4' 3-1" T-7" I

I"

•

3'-r

Position of Guy
(When req'd)

3-8"

c-d—ek

3-8"I I
1

!
- K— ^ y K 1!

II X. , T?

4"

'1

1
:i|:t==4]

,c-d-ek

l"^d—ek

CIRCUIT 1 CIRCUIT 2
J

d—ek

4-
bs-cm

d—ek

NEUTRAL I I

1 I
I 1
1 I

cm

I 1
I I

I I

Specify D1.82 for
offset neutral assembly

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 Wosher, round, 1 3/8" 2 2 cm Insulator, spool, 3' 1 1

d Wosher, 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

g Crossorm, 3 5/8"x 4 5/8"x 8" - 0" 1 1 ec Bracket, offset, neutral 1

g 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
D1.81 (DC-C1)
01.82



8" 2-9" T-7" 1 T-r 2-9"

Position of Guy
(When req'd)

c-d-ek

c—d—ek

8"

CRCUT 1 C ROU T 2
d—ek

--—^4-
bs—cm

d-ek

NEUTRAL

Specify D1.82L for
offset neutral assembly

c-d-ek

c—d—ek

ASSEMBLY: 01. 81L 82L ASSEMBLY: D1. 81L B2L

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

c Bolt, machine, 1/2" x req'd length 4 4 bs Bolt, single, upset 1

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

9 Crossarm, 3 5/8"x 4 5/8"x 8' - 0° 1 1

9 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



o

.1
CM

4' 3'-r T-r 1 T-r 3-r

Position of Guy
(when req'd)

\

1

^ 1
1 I

1

1 ^
1 g
1 "F

- « ^ yK !!
•—fr- NX II X. . tJt

4"

CIRCUIT 1 CIRCUIT 2

d—ek

X
bs—cm

d—eks nQ
I I

NEUTRAL

60

Specify D1.82P for
offset neutrol assembly

I d—ek

"Tot

CX_^

ASSEMBLY: D1. 81P 82P ASSEMBLY: D1. 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
0 Bolt, machine, 5/8 x req'd length 3 3 cm Insulator, spool, 3' 1

d Washer, round, 1 3/8° 2 2 cu Broce, 28° 2 2

d Washer, square, 2 1/4° 6 6 cu Brace, wood, 60' span 1

9 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, carriage, 3/8° x 4 1/2° 2 2 ek Locknuts 8 8

i Screw, lag, 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
DOUBLE CIRCUIT PRIMARY

12.47/7.2 kV

D1.81P

D1.82PRUS



4' 3-1" 1-7" 1-r 3-1"

a-d-f (typical)

- -E

c—d—ek

Position of Guy

c="d-ek

CIRCUIT 1 C RCU T 2

c—d-ek NEUTRAL

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 2 Bolt, machine, 1/2" x req'd length i 2 Bolt, carriage, 3/8" x 4 1/2"
C 4 Bolt, machine, 5/8" x length i 1 Screw, lag, 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, crossarm, 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

RUS
DOUBLE CIRCUIT PRIMARY

12.47/7.2 kV D1.83



Position of Guy
(When req'd)

CIRCUT 1
c—d—ek

1/ c—d-ek

—$

1 c-d-ek^ Q

CIRCUIT 2

I c—d—ek

d—ek

NEUTRAL

•§4 —

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 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 Lockouts

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 HI

SINGLE SUPPORT ON CROSSARMS
(LARGE CONDUCTORS)

APRIL 2005

RUS
DOUBLE CIRCUIT PRIMARY

12.47/7.2 kV D1.83L



Position
(When req'd)

CRCUT

c—d—ek

c—d—ek

d-ek

C RCU T 2

NEUTRAL

ITEM MATERIAL ITEM QPt' MATERIAL

c 2 Bolt, machine, 1/2" x req'd length J Screw, Icq, 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 Broce, wood, 60"span
d 6 Washer, square, 2 1/4" do Bracket, Insulated
g 1 Crossarm, 3 5/8" x 4 5/8" x 8'—0" ea 6 Insulator, post type, (12.47/7.2 kV)
g 1 Crossarm, 3 5/8" x 4 5/8" x 10—0" ek 8 Locknuts

i 2 Bolt, carriaqe, 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



* Position of guys
OS required.

c-d-ek

c—d—ek

c~d—ek

NOTE: See D3.1G or D4.16
for alternative construction.

en

4=====
no

Assembly: D2. SN 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, crossorm, 5/8" x 6 1/2" 12

do Bracket, insulated 1 1

ea Insulator, post type (12A7/7.2W) 12

ek Locknuts 13 13
eq Bracket, insulator/equipment 6 6

Design Porometers:
Maximum Line Angles

See TABLE E

—11— 2" minimum

wr

VLJV

'•TOV

' ¥LJ¥ '
I U I

CIRCUIT 1

CIRCUIT 2

Ig
icxJ

— 2" minimum

cr"^
ea

eq (d-ek)

Specify D2.9NP for L.XD
post type insulators.

DOUBLE SUPPORT-NARROW PROFILE

APRIL 2005

RUS

DOUBLE CIRCUIT PRIMARY

12.4-7/7.2 kV
D2.9N

D2.9NP



o

.1

/ n-d-ek j / / / a-f

(D)

Position of Guy

CIRCUIT 1

\ d-4 \ \\ \ \ H^rniinr

0—d—ek CIRCUIT 2

•

1

r-iC
HA

Ii
Ln—d

—ek
Q

1-
^0̂11

-
11̂

\
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) i 4 Bolt, carriage, 3/8" x 4 1/2"
c 4 Bolt, machine, 1/T x req'd length j 2 Screw, lag, 1/2° x 4"
c 3 Bolt, machine, 5/8" x I.enqth n 6 Bolt,double arming, 5/8xreq'd length
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" do 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 QTY

12

33

12

/ /

iZ(®

©((TP

\ \ \ d-ek \ \ c(1/2)\ \
PLAN d(round)

1-11 1-7

Position of Guy

CIRCUIT 1 c-d-ek

4' 3-8'

, CIRCUIT 2

3-4" 8

n—d—ek

Position of Guy
^-♦==Q

da

lcx„J

MATERIAL ITEM QTY MATERIAL

Insulotor, pin type (12.47/7.2 kV)
Bolt, machine, 1/2" x req'd length
Bolt, machine, 5/8' x req'd length
Wosher, round, 1 3/8" dlom.
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°x req'd length
Brace, wood, 60" span
Bracket, insulated

Lockouts

Pin, .crossarm, steel, clamp type
Crossarm, 3 5/8" x 4 5/8° x 8'—Q"

DESIGN PARAMETERS:
See Table V

DOUBLE SUPPORT ON CROSSARMS

(U\RGE CONDUCTORS)

APRIL 2005

RUS

DOUBLE CIRCUIT PRIMARY

12.47/7.2 kV D2.91L



ITEM

(ED

LINE #1

/ /

(LDLZS

\ c-'d \ \ \ \
\ ^ ^ d(round) ^ ^

3-1"

LINE #2

£2. CD

m

ea

(d—ek)

Position of Guy

CIRCUIT 1

Position of Guy
c-d-ek^ I T J

m

tX-J

c—d~ek

da

C RCU T 2

^^^k T"
ri-d-ek

NEUTRAL

QTY MATERIAL ITEM QJY MATERIAL

24

Bolt, machine, 1/2" x req'd length
Bolt, mochine, 5/8" x req'd length
Washer, round, 1 3/8"
Wosher, squore, 2 1/4"
Crossorm, 3 5/8" x 4 5/8" x 10'—Q"
Crossarm, 3 5/8" x 4 5/8" x 8'-Q"
Bolt, corrioge, 3/8" x 4 1/2"

cu

cu

da

ea

ek

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)
Locknuts

DESIGN PARAMETERS:
See Table IV

DOUBLE SUPPORT ON CROSSARMS

(POST INSULATORS)

APRIL 2005

RUS
DOUBLE CIRCUIT PRIMARY

12.47/7.2 kV D2.91P



o—d—ek

T

X|
Position of Guy '

Position of Guy

o-d—ek

CIRCUT 1

NEUTRAL

Position of Guy '

Position of Guy I

bJ

CIRCUIT 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 QTY

(2)

MATERIAL

"03.1" through "03.9" Primary Assemblies
(Delete material for one neutral subassembly: "o—d—ek")
(Use "03.1L" 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



Cvj

CO . I

ri

ji

. -I Le

CD

I
CD

a-

Position of Guys I 1 Position of Guys

Position of Guys

•cdT^
—rj—^ Position of Guys

txJ

CIRCUIT 1

Guy(^ /
/

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 QTY

NEUTRAL

:7°—

MATERIAL

"03.1" through "C3.9" Primary Assemblies
(Delete material for two neutral subassembiies: "o—d—ek")

av

Connectors, as req'd

Jumpers, as req'd

DESIGN PARAMETERS:

See: "04.1G"
"C4.2G"

DEADEND ANGLE GUIDE

APRIL 2005

RUS
DOUBLE CIRCUIT PRIMARY

12.47/7.2 kV D4.1G



D .81 eu — center phase only)

Postion of Guy

$

CIRCUIT 1

'C5.71L'

CIRCUIT 2

j ' NEUTRAL Top
Cj====^--.H3-

I X

4====!®

ITEM QTY MATERIAL

05.71 L Prinnary Assembly
01.81 Primary Assembly

P Connectors, as required
ov Jumpers, as required
eu Link, extension, insulated, 12*mln.

DESIGN PARAMETERS:

SEE: •C5.71L"

"01.81"

THREE PHASE TAP GUIDE

APRIL 2005

RUS

DOUBLE CIRCUIT PRIMARY

12.47/7.2 kV
D5.91G



6' 8* 2-1*

Position of Guy
(When req'd)

1-9

Position of Guy
(When req'd) j

CRCUIT 1

Neutral Position
(See Drawing N6.1
for details)

1-9" 8* 2-1" 6"

(0)J I

I—7c-d-ek

CIRCUIT 2

d—ek

n-d-ek

aa-ek

ao-ek

ITEM QTY 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 3/8 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 QQ 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 Bulletin 50-3

(New) (Old)

El.l (EI-2) SINGLE DOWN GUY (THROUGH BOLT TYPE)

EI.IL (EI-3) .SINGLE DOWN GUY-HEAVY DUTY
(THROUGH BOLT TYPE)

E1.2 (E3-3) SINGLE DOWN GUY (WRAPPED TYPE)

EL3L SINGLE DOWN GUY - LARGE CONDUCTORS
(POLE BAND TYPE)

E1.4 (E2-2) SINGLE OVERHEAD GUY - (THROUGH BOLT TYPE)

E1.4L (E2-3) SINGLE OVERHEAD GUY - HEAVY DUTY
(THROUGH BOLT TYPE)

E1.5 GUY STRAIN INSULATOR

E2.1G DOUBLE DOWN GUY GUIDE - (THROUGH BOLT TYPE)

E3. ILG THREE DOWN GUY GUIDE - HEAVY DUTY

(THROUGH BOLT TYPE)

E4.3LG FOUR DOWN GUY GUIDE - LARGE CONDUCTORS

(POLE BAND TYPES)

INDEX E



Bulletin 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 assemblydrawings shall be reduced by 25 percent
for NESC Grade B construction.

The permitted loads on guy wires shall be determined by multiplyingthe 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 the pole between any guy attachment bolt or hardware and anyphase
conductor attachment bolt is less than 15 inches, then a guy strain insulator assembly
(E5.1) shallbe installed at the top of the guy and the guywireshall be effectively
grounded below the insulator by bonding theguywireto the system neutral andthepole
ground if present. Altematively, 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 overheadguy wires shall be effectivelygrounded in accordancewith Rule
215C2 of the NESC and in accordance with the RUS assembly drawings. Effectively
groundedguy wires provide a directpath to ground and thus decrease the chances of
electric shock, serious injury and even death to a person standing on the ground and
making contact with a guy wire that has accidentally become energized by means of
contact with 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 overcurrent protection 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 corrosion after less than 20 years of service, ^ (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 component parts shall be in compliance with 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 El.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 borrower has a special regimented maintenance program in place that
periodically (as experience indicates) checks the insulation integrity of installed
guy insulators.



Bulletin 1728F-804

Section K

Page 3
CONSTRUCTION SPECIFICATIONS FOR GUYS (cont)

Down guys installed on tangent, double deadend assemblies (e.g.,A6.1) shallhave 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 attachment to at least
.12 inches past the neutral conductor.' Alternatively, two down guys without guy strain
insulatorsmay be installed, one on each side of the neutral, such that clearancebetween
each down guy wire and the neutral conductoris a minimum of 12 inches. For either of
the above designs, the down guy wire shall be effectivelybonded to ground in
accordance with RUS specifications and the rules of the NESC.

^Forexample, the6-incli clearance canbemet fora down guywith a 30-foot guy lead thatis 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 the neutral conductor.



(See Note 2) y

Serve

Connect to pole ground
when present'

(See Note 1)

P.

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"j"), 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, guy 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

c—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)

Serve

Connect to pole ground
when present

\ P

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.

c—d—ek

ITEM QTY MATERIAL
c 1 Bolt, machine, 3/4' x req'd length
d Washer, square, 4" curved
P Connectors, guy bond and as req'd
j 1 Screw, laq, 1/2'x 4'
u 2 Deadend for quy strand, heavy duty
V 1 Guy attachment, quy hook type
y Guy wire, as req'd (See Note 4)
at 1 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

(El-3)



3 [oooj

PIAH VIEW

Connect to neutral^-—
conductor and ground
wire when present

(See Note 1)

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 Bolt, machine, 5/8' x req'd length
P Connectors, quy bond and as req'd
u 2 Deadend for guy strand, heavy duty
y Guy wire, as req'd (See Note 2)
at Guy marker
av Jumpers, as req'd
bj 2 Guy hook
bk 2 Guy Plate, 4' x 8" 14 qauqe
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)

El.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 shown.

2. Specify guy wire size, type and required length.

•^///^///^////

ITEM QTY MATERIAL

P Connectors, quy bond as req'd
u 2 Deadend for quy 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 as req d

(See note 1)

Connect to
pole ground
and neutral
when present

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)

.f 4-

I do not
staple

CXJ

Serve or clip

(See Note 2) staple
as req'd

Connect to neutral

conductor and ground wire I I
when present 1 I

I 1
OO

fon

NOTES:

1. Other accepted end equivalent, guy deadends (item "u"),
moy be substituted for the 3-bclt clamps shown.

2. Specify guy wire size, type and required length.
3. Wrapped type overhead guys may tie used. (See drawing El.2 as guide)

ITEM 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 1 Bolt, thimble eye, 5/8"x req'd length
av Jumpers, as req'd
ek 2 Locknuts

SINGLE OVERHEAD GUY
(THROUGH BOLT TYPE)

d-ek

DESIGN PARAMETERS:

PERMITTED LOAD IS LESSER OF:

6,600 lbs. (HORIZONTAL)
or 90 % of RATED BREAKING
STRENGTH OF GUY WIRE APRIL 2005

RUS

El .4

(E2-2)



(See assembly E1.1L)

//

CTgtiHsl

do not

staple

Serve or clip

" (See Note 2)
as req'd

Connect to Neutral -— I
Conductor and Ground wire I I

when present 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)
4. Assembly requires 3/4" bolt on down guy assembly attachment.

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"
00 1 Bolt, thimble eye, 3/4"x req'd lenqth
ov Jumpers, as req'd
ek 2 Lbcknuts

d-ek

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

RUS

E1.4L

(E2-3)



(pole eye plate type
or other accepted
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:

ZZzdl^liB

PERMITTED LOAD = 8,500 lbs. GUY STRAIN INSUUTOR

APRIL 2005

RUS El.5



5-0'
mm.

(guy hook type)

Connect to neutrol
conductor and ground
wire when present

(See Note).!

c-d-ek »

lOQicc iinic

iiuioc nil

(See Note) J

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

E1.3L: Pole Band Type

DESIGN PARAMETERS:

(See Single Down Guy drawings)

DOUBLE DOWN GUY GUIDE
(THROUGH BOLT TYPE)

APRIL 2005

RUS E2.1G



NOTES:

E1.1

E1.1L

El .2

E1.3L

5'-Q'
min

(pole eye plate type) v.

x/Tt 1^
I c-d—ek

I I

I I (See Notes)'
/ Ld

===3^^" bs nng

-4

u (automatic deadend type)
Position guys'd's shown on applicable pole top assembly unit if different
than shown here. If distance between primary assembly and down guy is
less than 12", instoll (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):

w (optional)

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

E1.3L

mm

u (formed grip type)

inite ,

V (pole band type)

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



INDEX F

ANCHOR ASSEMBLY UNITS

DRAWING NUMBERS DRAWING TITLE (DESCRIPTION)

1728F-804 Bulletin 50-3

(New) (Old)

FI.6 (Fl-1) EXPANDING TYPE ANCHORS

F1.8 (Fl-2)
FI.IO (Fl-3)
F1.12 (Fl-4)

F2.6 (Fl-IS) SCREW ANCHORS (POWER INSTALLED)
F2.8 (F1-2S)
F2.10 (F1-3S)
F2.12 (F1-4S)

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 (F5-1) 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)



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 cemented 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; fly ash

Bulletin 1728F-804

Section F



Approx. after strain
is applied.

45' f.
Normally

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

Minimum Area (sq. in.) 90 100 120 135

ITEM MATERIAL QTY QTY QTY QTY

X Rod. anchor, thimble eye, 5/8" x T'O" 1 1

X Rod, anchor, twin eye, 3/4" X 8'0" 1 1

z Anchor, expandinq type 1 1 1 1

ASSEMBLY NUMBERS

DESIGN PARAMETERS:
DESIGNATED MAXIMUM
HOLDING POWER (lbs.)

F1.6: 6,000
F1.8: 8,000
F1.10: 10,000
F1.12: 12,000

NEW

F1.6

F1.8

F1.10

F1.12

(OLD)
(F1-1)
(Fl-2)
(F1-3)
(F1-4)

EXPANDING TYPE ANCHORS

APRIL 2005

RUS
F1.6, F1.8, FI.IO, 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.) 90 100 120 135

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, 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)
(F1-4S)

SCREW ANCHORS, (POWER INSTALLED)

APRIL 2005

RUS
F2.6, F2.8. F2.10, F2.12



Approx. after strain
is applied.

Ik 45''
Normally

NOTE: Designated maximum holding power rating assumes proper
Installation In class 5 soil.

ASSEMBLY: F3 .6 .8 .10 .12

Minimum Area (sq. in.) 90 100 120 135

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, plate type 1 1 1 1

ASSEMBLY NUMBERS

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

NEW

F3.6

F3.8

F3.10

F3.12

PL^TE TYPE ANCHORS

(OLD)
(F1-1P)
(F1-2P)
(F1-3P)
(F1-4P)

F3.6, F3.8, F3.10, F3.12



F4.2

SCREW

45'
Normally /

F4.1

45

Normally

Approx. after strain
is applied.

Approx. after strain
's applied.

Size of hole to

be same as un
expended anchor.

NOTE:

Designated maximum holding power
rating assumes proper installation in
dense, sandy soil.

EXPANDING ASSEMBLY: F4.1 F4.2 ASSEMBLY NUMBERS

ITEM MATERIAL QTY QIY NEW (OLD)

F4.1 (F4-1E)
F4.2 (F4-1S)

X Rod, anchor, thimble eye type 1

z Anchor, service, expanding type 1

z Anchor, service, screw type 1

DESIGN PARAMETERS:

DESIGNATED MAXIMUM

HOLDING POWER (lbs.)

F4.1: 2,500
F4.2: 2,500

SERVICE ANCHORS

APRIL 2005

RUS
F4.1, F4.2



Normally 45

Earth

A =

Normally 45

Earth

Grout

Rock

—j 1—1 3/4"
18" min. for solid rock
30" min. for stratified rock

F5.1

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, guy bolt type

DESIGN PARAMETERS:

APRIL 2005

RUS

0.'t,
'o,

Of
9o

Solid

Rock

Wedge

NOTE: 15° expanding type rock
anchor may be used

F5.2

f* See Note)

F5.1F5.2

QTY QTY

F5.3

QTY

ASSEMBLY NUMBERS

NEW (OLD)
F5.1 (F5-1)
F5.2 (F5-2)
F5.3 (F5-3)

ROCK ANCHORS

F5.1, F5.2. F5.3



Approx, after strain
is applied.

thimble

eyenut

\\y/ \\// \V/ \\y/ \\j/ \//

, . NL-> .-Kv^/-I IK / •./•-•••* -':'N-i'-'^>C A- '.'•^r'-:''

"•••• •.•*•-•;-•..'••.'•.•v.- •..-•.i-'v/• ••• •-'-••• i lu ui •

Sand

^ //
\/ /

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 Bulletin50-3

(New) (Old)

Gl.lG (M27-1A) TRANSFORMER INSTALLATION GUIDE
SINGLE -PHASE, POLE-TYPE TRANSFORMER

GL2G POLE TYPE TRANSFORMER LOCATION GUIDE

G1.2 (G105-) SINGLE-PHASE, CSPTRANSFORMER (TANGENTPOLE)
(G136-)

G1.3 (G106-) SINGLE-PHASE, CSP TRANSFORMER (DEADEND POLE)

GL4 SINGLE-PHASE, CONVENTIONAL TRANSFORMER
GL5 (TANGENT POLE)

G1.6 SINGLE-PHASE, CONVENTIONAL TRANSFORMER
(DEADEND POLE)

GL7 (G9-) SINGLE-PHASE, CONVENTIONAL TRANSFORMER
(G39-) (TANGENT POLE)

GL8 (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.I (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 VOLTPOWERLOADS

INDEX G



TRANSFORMER ASSEMBLY UNITS

DRAWING NUMBERS DRAWING TITLE (DESCRIPTIONS

1728F-804 BulIetin50-3

(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 (G3I2-) 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

INDEX G

(Page 2)



Bulletin 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 the
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" and "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 of using 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.IG") 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.



NEUTRAL

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 quadront 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 bl—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
See Note 4

Alternate position
of service drop.
See Note 2

PLAN

TRANSFORMER INSTALLATION GUIDE

SINGLE-PHASE, POLE-TYPE TRANSFORMER

APRIL 2005

RUS

G1.1G

((VI27-1A)



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 TYPE TRANSFORMER

LOOATION GUIDE

APRIL 2005

RUS
G1.2G



Position of support
when required

1-ZV fjk

Sr^
CD

.1
fO

CD

Position of Neutral

NOTE: Position service takeoff
midway between transformer
hanger brackets.

op—bv

NEUTRAL

c—d—ek

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)

on 1 Transformer, 12.47 kV, self—protected ek 2 Lockouts

DESIGN PARAMETERS:
SINGLE-PHASE, GSR TRANSFORMER

(TANGENT POLE)
See Guide Drowing "01.10'

APRIL 2005

RUS 12.47/7.2 kV
G1.2

(G105-),(G136-)



rn

Gi K5 Bf)

Qp—bv

Position of Guy

NEUTRAL

000"®

NOTE: Instoll transformer so that primary neutrol 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.

txJ

c—d—ek

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/A' av Jumpers, stranded, as req'd
P Connectors,compression type as req'd bv 1 Rod, armor (as req'd)

on 1 Transformer, 12.47 kV, self protected ek 2 Locknuts

DESIGN PARAMETERS:

See Guide Drawing "G1.10"

SINGLE-PHASE, GSR TRANSFORMER
(DEADEND POLE)

APRIL 2005 G1.3
12.47/7.2 kV (G106-)RUS



Position for
center phase^ ^

• i^=2i-r;
mm.

V-r min.

ae

r\

yj '

1 l\ CD

1 1 c-
1 1

d—ek 4-

Position of Neutral

op—bv

NEUTRAL

c—d—ek

G1.5

NOTE: Rotate cutout so the blade foces 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 lenqth 2 4 ap Clamp, hot line 1 1

d Washer, square, 2 1 /4' 2 4 av Jumpers, stranded, as req'd
P Connectors, as req'd bv Rod, armor, as req'd

oe Arrester, surge (9 kV) 1 1 ek Locknuts, 2 4

af Cutout, dist., open (15 kV) 1 1 fn Bracket, extension 1
an Transformer, 12.47 kV, conventional 1 1

DESIGN PARAMETERS:

See Guide Drawing "01 .IG"

SINGLE-PHASE, CONVENTIONAL TRANSFORMER

(TANGENT POLE)

APRIL 2005

RUS 12.47/7.2 kV
01.4
G1.5



mm

k=J1Ul K=JI

c—d—ek
ap—bv

Position of Guy

NEUTRAL

ae IX.-.-flv ' \c—d—ek

NOTE: Rotate cutout so that the blade faces climbing face of pole.

ITEM QTY MATERIAL item QTY MATERIAL
c 4 Bolt, machine, 5/8' x req'd length ap Clamp, hot line
d 4 Washer, square, 2 1/4' av Jumpers, stranded, as req'd
P Connectors, as req'd bv 1 Rod, armor as req'd

ae 1 Arrester, surge (9 kV) ek 4 Locknuts

af 1 Cutout, dist. open (15 kV) fn 1 Bracket, extension
an 1 Transformer, 12.47 kV, conventional

DESIGN PARAMETERS:
single--PHASE. CONVENTIONAL TRANSFORMER

See Guide Drawing "Gl .1G'

APRIL 2005

RUS

(DEADEND POLE) '

12.47/7.2 kV G1.6



Position of support
when required rtx

r-r
mm.

=4^

rx

LSI—

COOa

CO

.1

CO

.1

Position of Neutral

NOTE: Position service takeoff
midway between transformer
hanger brackets.

ap—bv

oe

ITEM

on

oe

QTY MATERIAL
Bolt, machine, 5/8° x req'd length
Washer, square, 2 1/4'
Connectors.compression type,as reg'd
Transformer, 12.47 kV, conventional

Arrester, surge (9 kV)

DESIGN PARAMETERS:

See Guide Drawing "01.10°

NEUTRAL

c—d—ek

ITEM QTY MATERIAL

af
op

Cutout, fuse, open link
Clamp, hot line

av

bv

Jumpers, stranded, as req'd'
Rod, armor (os req'd)

ek Locknuts

SINGLE-PHASE,

CONVENTIONAL TRANSFORMER

(TANGENT POLE)

APRIL 2005

RUS 12.47/7.2 kV
G1.7

(G9-),(G39-)



2!1! @!S!!

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.

m
c—d—ek

txJ

ITEM QTY MATERIAL ITEM QTY MATERIAL
c 2 Bolt, machine, 5/8" x req'd length of 1 Cutout, fuse, open link
d 2 Washer, squore, 2 1/4" ap 1 Clomp, hot line
P Connectors,compression type as req'd av Jumpers, stranded, as req'd

an Transformer, 12.47 kV, conventional bv 1 Rod, armor (as req'd)
oe 1 Arrester, surge (9 kV) ek 2 Locknuts

DESIGN PARAMETERS: SINGLE-PHASE,

See Guide Drawing "01.1G°

CONVENTIONAL TRANSFORMER

(DEADEND POLE)
APRIL 2005

01.8

(G10-)RUS 12.47/7.2 kV



ITEM

ae

3-8' 3-8" 4"

rx

ri
c—d—ek

I/-"/vi J.V

c—d—ek

11 / i—ek

1

\
90( jj Î

hp

rx

QTY MATERIAL

Bolt, machine, 5/8" x req'd length
Washer, square, 2 1/4°
Crossarm, 3 5/8" x 4 5/8'x 8'-Q°
Bolt, carriage, 3/8'x 4 1/2°
Screw, lag, 1/2" x 4"
Connectors, as req'd
Connectors, compression, as req'd
Arrester, surge, (9 kV)

DESIGN PARAMETERS:

See Guide Drawing "G2.1G"

(£>

o

.1
OJ

ITEM QTY

af

an

av

av

cu

dm

ek

fo

NEUTRAL

[==t- ^^I^c-d-ek

MATERIAL

Cutout, dist. open (15 kV)
Transformer, 12.47 kV, conv.

Jumpers, bare, stranded, as req'd
Jumpers, service, as req'd
Brace, 28"

Bracket, transformer
Lockouts

Bracket, transformer, insul.

TWO-PHASE TRANSFORMER BANK

OPEN-WYE PRIMARY

OPEN-DELTA, 4 WIRE SECONDARY

APRIL 2005
G2.1

(G210-)RUS 12.47/7.2 kV



Grounded Wye Primary (4 Wire)

Primajy Neutral

Surge Arrester

Fused Cutout

4 Wire Open Delta
Secondary 120/240 V.

NOTE: The High-Voltage /
neutral of the transformer
bank must be connected to
the primary neutral.

NOTE: 'Wild Leg "
208 V. To
Ground.

Primary and Secondary
neutrafs must be
interconnected.

Secondary Neutral

Meter Base NOTF: "Wild Leg '
208 V. To
Ground.

Use seven
terminal

meter.

Pole
Ground

APPLICATION: Used to supply lorge 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 disobled.

See drawing '02.1* or 'VG2.1" for construction details.
One-bushing or two-bushing transformers may be used.
Usually transformers of different KVA sizes ore used.

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
B

DISPLACEMENT

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
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'

r

~Vf'

m i loi iii

^mln)| n—d—ek

NEUTRAL

(compression)

NOTES:

1. See Drawing'03.1'for additional connection and 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' af 3 Cutout, dist. open (15 kV)
g 1 Crossarm, 3 S/S" x 4 5/8' x 8—0" an 3 Transformer, 12.47 kV, conventional

i 2 Bolt, corriage, 3/8" x 4 1/2" av Jumpers, bare, stranded

j Screw, lag, 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, surge, (9 kV) ek 5 Locknuts

fo 3 Bracket, transformer, insulated

DESIGN PARAMETERS:

See Guide Drawing "03.10"

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

Ungrounded
Neutral

2 Primary &c
Secondary
neutrals

must be
inter
connected.

Secondary
Neutral

Meter Base NOTF: "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 "03.1'' or °VG3.r for construction detoils.

CAUTION: Only ground one secondary neutral bushing
of the three transformers.
Connecting the high—voltage neutral to the system
neutral may cause the transformer bank 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—c 240 VOLTS

a—N 120 VOLTS

b-N 120 VOLTS

c—N 208 VOLTS

210'ANGULAR DISPUCEMENT
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-io" i'-ia
mm.

V-Q".4:

(Insulated) i

c—d—ek

(¥ i—c—d—eU.

-\
Grounded Phase ^

'C

Phase "A"

Phase B

m

H.

NOTES:

1. See Drawing "03.2°for odditional connection and metering details.
2. This transformer connection not recommended for new services.

NEUTRAL

SECTION X-X

ITEM QTY MATERIAL ITEM QTY MATERIAL

d 2 Washer, square, 2 1/4' af 3 Cutout, dist. open (15 kV)
g 1 Crosscrm, 3 5/8° x 4 5/8° x 8'—0" an 3 Transformer, 12.47 kV, conventional
1 2 Bolt, carriage, 3/8" x 4 1/2° av Jumpers, bare, stranded

j Screw, lag, 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, surge, (9 kV) ek 5 Locknuts'

fo 3 Bracket, transformer,. Insulated

DESIGN PARAMETERS:

See Guide Drawing "03.2G'

THREE-PHASE TRANSFORMER BANK

UNGROUNDED-WYE PRIMARY

CORNER GROUNDED DELTA, 3 WIRE SECONDARY

APRIL 2005 3 - PHASE PRIMARY

12.47/7.2 kV
G3.2

(G31 1-)RUS



^ Grounded Wye Primary (4 Wire)

Primary Neutral

Fused
Cutout Surge

Arrester

NOTE: Connect

Arrester to

Pole Ground Wire

Ungrounded
Neutral

Kb) (cU
~] j~ "Grounded secondary phaset^j

Meter Base

Grounded phase
must NOT be fused

APPLICATION: Used to supply three-phase (only),
240 or 480 volt power loads.

See drawing "G3.2''or"VG3.2'for construction details.

BANK f^TING: The maximum safe kVA rating of the bank is
three times the kVA rating of the smollest transformer.
NOTES:
One—half of the above voltages apply when a 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°ANGUU\R 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



4" 3'-8' 3'-8" 4"

1'-0".4

\

QV

(insulated)

M

c—d—ek

f®T
NEUTRAL

NOTES:

1. See Drawing"03.3"for additional connection and metering details. SECTION X-X

ITEM QTY MATERIAL ITEM QTY MATERIAL

d 2 Wosher, square, 2 1/4' af 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, carriage, 3/8" x 4 1/2" av Jumpers, bore, stranded

J Screw, lag, 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, surge, (9 kV) ek 5 Locknuts

fo 3 Bracket, transformer, insulated

DESIGN PARAMETERS:

See Guide Drawing "G3.3G'

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
bonk must be connected to
the primary neutral.

Surge
Arrester

Meter Base Secondary
Neutral

I J

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 "03.3° 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 secondary
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).

0° ANGULAR 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 (DESCRIPTION)

1728F-804 Bulletin 50-3 •

(New) (Old)

Hl.l (M2-11) 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 GROtJNDING

Ground rods (item "ai") shall be driven to their full length in undisturbed earth, a
minimum of 2 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 first 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 ground wire ifpresent. All equipment ground wires, neutral conductors,
downguys, messenger wires, and surge-protection ground 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 ofRule 094B4 of the NESC, RUS does not allow these
types of groundingassemblies to be used to meet the NESC requirementof 4 groundsper
mile because the effectiveness of these types ofgrounds 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 systemthat in turn generally improvesthe performance of line protection
devices and improves safety.



Neutral

(Bare or covered)
Copper

E

Pole ground wire

- 45'

SECTION "X-X

Aluminum

or copper

Compression
connector

when required

NOTES:

2-0- f~xq
min. |_ j

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 req'd
CJ Wire, pole ground, as reg'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 mininum of
No. 6 copper or equivalent.

Neutral

cj
(Aluminum
or copper)

(Compression
connector

^when required)

cj
copper

///=/M/=//L ///

rock leve

ALTERNATE A

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

ALTERNATE B

12" Mininum
(18" required
whenever possible)

GROUNDING ASSEMBLY - TRENCH TYPE

APRIL 2005

RUS

H2.1

(M2-13)



5-0'

No. 2 Copper

SECTION X-X
(Detail of ground Grid)

SEE DETAIL

<^J

ITEM QTY MATERIAL

P Connector, compression, as req'd
ai 4 Rod, ground, 5/8" min. dia., copper covered
aj 4 Clamp, ground rod
al Staple, ground wire, (copper),as req'd

Wire, pole ground, §2 S.D. Copper, as reg'c

Clamp and braid
to be furnished
with controls

DETAIL

CAUTION: Rubber gloves should
be worn when operating switch.

GROUNDING ASSEMBLY - GROUND ROD TYPE

(FOR SECTIONALIZING AIRBREAK SWITCH)

APRIL 2005

RUS

H3.1

(M2-15)



p (Compression
connector
when req'd)

CJ

iK

cj
(Aluminum)

p (Compression
connector
when req'd)

SEE DETAIL

2-6 ••

DETAIL OF PLATFORM

DETAIL OF
PLATFORM GROUND

Clamp ond braid
to be furnished
with controls

DETAIL

ITEM QTY MATERIAL

P Connector, compression, as req'd
ai 1 Rod, ground, 5/8 min. die., (qalv.)
aj 1 Clamp, ground rod, (galvanized steel)
al Staple, ground wire, (qalv.), as req'd
cj Wire pole ground, as req'd

Soft annealed Iron, 5/16" with
class C galvonizing

dp 2 Clamp, ground wire, with lock washer
1 Platform, grounding plate, galv. iron

NOTE: Wear rubber gloves
when operating switch.

GROUNDING ASSEMBLY - PLATFORM TYPE

(FOR SECTIONALI2ING 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, roofing

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 - PLATE 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 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.

Staple

ASSEMBLY: H2.2 H2.3

ITEM MATERIAL QTY QTY

P Connector, compression, as req'd
ol Staples, ground wire, as req'd
CJ Wire, pole ground, as req'd
dh Plate, grounding, butt type 1

Nails, 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 Bulletin 50-3

(New) (Old)

Jl.I (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 (JI2)

INDEX J



Bulletin 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 secondary underbuild 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
NESCRule 234C3.

Secondary and service drop conductors shall be installed such that the climbing space on
poles is not obstructed. For new construction there 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. All applied loads must
be multiplied by the appropriate NESC overloadfactors when applicable.



cm

fiiOI

d-ek ! d—ek

J1.1

J1.1 J1.2

ITEM MATERIAL QTY QTY

d Washer, 2 1/4" square 1

q Bolt, double upset 1

bs Bolt, single upset
cm Insulator, spool 1 1

ek Locknuts 1 1

J1.2

cm

DESIGN PARAMETERS:

MAXIMUM LINE ANGLES

5' — Small Conductors
2' — Larger than #1/0

SECONDARY ASSEMBLIES

(SMALL ANGLE)

APRIL 2005

RUS (J8).(J5)



c-d-ek

d—ek

^4= on

J2.1 J2.2

J2.1 J2.2

ITEM MATERIAL QTY 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, swinging, insulated 1

da Bracket, insulated 1

ek Locknuts 1 1

DESIGN PARAMETERS:

MAXIMUM LINE ANGLES

J2.1: 60"
J2.2: 60*

SECONDARY ASSEMBLIES
(LARGE ANGLE)

APRIL 2005

RUS

J2,1.J2.2
(J10).(J7.J7C)



d—ek

J3.1
J4.1

J3.1 J4.1

ITEM MATERIAL QTY QTY

d Washer, 2 1/4° square 1

0 Bolt, eye, 5/8" x req'd length 1

s Clevis, secondary, swinqinq, insulated 1

fo Bracket, transformer secondary 1

ek Locknuts 1 1

DESIGN PARAMETERS: (J3.1)

PERMITTED LONGITUDINAL LOADING:
1,500 lbs. (ANSI Class 53-2 Insulator)
2,250 lbs. (ANSI Gloss 53—4 Insulator)

SECONDARY ASSEMBLIES

(DEADEND. MISC.)

APRIL 2005 J3.1,J4.1

(J6,J11),(J12)RUS



SERVICE ASSEMBLY UNITS

DRAWING NUMBERS DRAWING TITLE a)ESCRIPTION)
1728F-804 Bulletin50-3

(New) (Old)

Kl.l (KMC) SECRVICE ASSEMBLIES - (POLEMOUNTED)
K1.2 (KllC)
K1.3 (KM),(KML)

K1.4 (K11).(K11L) SECRVICE ASSEMBLIES - (POLEMOUNTED)
K1.5 (KI5C)

K2.1 (K10),(KI0L) SERVICE ASSEMBLIES
K2.2 (KIOC)
K2.3 (KIOC)

K3.1 (K17).(K17L) SERVICE ASSEMBLIES - (MAST TYPE)
K3.2 (KMC)

K4.1G (M24) CABLE SERVICE ASSEMBLY GUIDE

K4.2G (M24-10) MAST TYPE SERVICE ASSEMBLY GUIDE

INDEX K



c-d-ek
c—d—ek

o-d

cm cm

. I

cxc

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
0 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
I I

M-

K1.3

bh

I3)

ASSEMBLY NUMBERS

NEW (OLD)
K1.1 (KUC)
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 as

iiOItz

OS

CX^

/

aCc

wh-1

^11 III
Ij I IIIr^—^pj

/

rv-*-—w)>-
11 III
11 III

j I III
\y—

K1.4 K1.5

ASSEMBLY: K1 .4 .5

ITEM MATERIAL QTY QTY

d Washer, 2 1/4" square 1
o Bolt, eye, 5/8" X req'd length 1

GO Nut, eye 1

GS Clevis, service, swinging, insulated 1 1

ek Locknuts 1

OS

GO

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.K11L),(K15C)



II. ar

3 1/2° MIN

Aw.«'VsA«V

Drill 1/4°

1 1/2'

CS:

3/8

K2.2

^1-

bt

Drill 3/4

K2.1

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 ^e, 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

(K10.K10L).(K10C)



Conduit

OO

&Hm=j
a D { o

OO

K3.1
oo

K3.2

NOTE: Assembly K3.1 not suitable for loarge
conductors or cable services.

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)



Line pole

Oo Uc:!

150' Max. span

Plastic wire guard(item 'er')

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 strop

Reducer, as required, to
size of meter socket.

Meter

Ground wire
to ground rod. ///^///^///^///

NOTES:

1.

2.

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.

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 a)ESCRIPTIO>n
1728F-804 Bulletin 50-3

(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)
L1.5 (M42-n)

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 (M41-10)

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 shown on the drawings, jumpers shall have at least two bends 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 minimum 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
compression or bolted type connectors shall 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 locations where permanent connections using compression or bolted type connectors are 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.



/ \

1111

Install clips
when required.

/ \

0i[E^:
/\

x'

1KW1
till I _
nil 1^,1
1111
MMI^H
HKJ

=f<

m-
I

HM1
nil I

nil
nni ^
HKJ

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
LI.1.LI.2

(M41-1).(M41-10)



on
I

4="

on

4'' i< lOi

on
I

iOi

oo

11111---/ ^
iiiiiOi'

LHKI

rH>n
iiiii-tV
iiinO IiiiiKik

LHKI

rM>n /-
iiiii'-rV
iiiiiO Inil h-ik

imi ^—'

-UIHJ ^ . X f /O/

(Pigtail Up)

NOTE: For use with copper or copperweld—copper
conductors only.

cp

(Wl
nil !?=>

Ilo g •Du:

Lhhj

NOTES:

1. ltem"by" moy be substituted for item"cp" shown.

2. Specify"ej" clamp instead of"!" clamp for
conductors larger than #4/0 ACSR.

3. Armor tape required for conductors in galvanized
fittings not having aluminum liners.

4. Bend pigtails away from line conductors to ovoid chafing.

ASSEMBLY NUMBERS

NEW (OLD)
LI .3 (M42-3)
LI .4 (M42-21)
LI .5 (M42-11)

ASSEMBLY: LI .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 2Q05

RUS 12.47/7.2 kV
L1.3.L1.4.L1.5



m

(2 bolt)

NOTES:

1. ACSR conductors require armor rods and clips (as shown).

2. Use angle suspension clamp with jf2 or §A ACSR only.

ASSEMBLY: L2 .1 .2

ITEM MATERIAL QTY QTY
m Clamp, 2 bolt, suspension (distribution) 1

m Clomp, 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



oo
NOTE; For use with copper or copperweld—copper

conductors only.

on
I I

cp.

ci![]|:z=====:[:<;^g^
I I

oo

NOTES:

1. Item"by" may be substituted for item"cp" shown.

2.

3.

4.

Specify "ej" clamp instead of"!" clamp for .
conductors larger than §A-/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: 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)



y

\

\

\

For use with copper or copperweld-copper conductors.

bv and/or dh

€Q^ZZZZZ

ACSR Conductors

Armor

cGjizrrrzz

Self Supporting
Cable Conductors

tope

ITEM MATERIAL

bv Rod, armor (formed typ,^
dh Tie, insulator (formed type)

NEUTRAL cSc SECONDARY

ANGLE TYING ASSEMBLIES

APRIL 2005

RUS

L3.1,L3.2
(M41-1).(M41-10)



cr~^

I

EiHij::

on

7" WIN

(tap)

I

<es|:
I

I

t'oNJr/

7" WIN 2" 20" to 22"

Notes

\ \ \ -

(tap)

NOTES:

1.

2.

3.

Bend oil 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
some 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.

ASSEMBLY: L3 .3 .4 •

ITEM MATERIAL QTY QTY

P Connectors, as req'd
cq Deadend, secondary 1

NEUTRAL Sc SECONDARY

DEADEND TYING ASSEMBLIES (COPPER)

APRIL 2005

RUS

L3.3.L3.4

(M42-21).(M42-3)



oo

oo

1
:i'<:

L_>0

7° min. 6"

\ — — ^

Armor Tape

NOTES:

1.

2.

Armor tope wrapping to extend not more than two wraps
beyond the mouth of deadend clamp or spool insulator.

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 cSc SECONDARY

DEADEND TYING ASSEMBLIES (ACSR)

APRIL 2005

RUS

L3.5.L3.6

(M42-11.13)



crrrD j

•1 ^

V

=0=

TP"

o

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



tape

Armor tape

NOTE:

Groove diameter of

insulator 1 3/4" min.

LOOP TYPE

tape

<3

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 QTY QTY QTY

dt Service deadend, wedqe 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
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MISCELLANEOUS ASSEMBLY UNITS AND GUIDES

DRAWING NUMBERS DRAWING TITLE (DESCRIPTIONI

1728F-804 Bulletin 50-3

(New) (Old)

M1.30G (Rl) RIGHT-OF-WAY CLEARING GUIDE



Bulletin 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,
fruit, 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.



NOTE:

30

9

FT. 1

• )^
lO'-O'l^

MIN. ^

^
ELEVATION

AFTER CLEARING

BEFORE CLEARING

Change suffix of drawing number to designate clearing
width, (e.g. M1.30G 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 (DESCRIPTION)

1728F-804 Bulletin 50-3

(New) (Old)

Nl.l NEUTRAL ASSEMBLIES - TANGENT

N1.2 (M5-19)

Nl.ll NEUTRAL SUPPORTS ON CROSSARMS

N2.2I •

N2.1 NEUTRAL ASSEMBLIES - LARGE ANGLE

N2.IL

N5.1 (M5-25) NEUTRAL ASSEMBLIES - (SINGLE DEADENDS)
N5.2

N5.3 (M5-26)

N6.1 NEUTRAL ASSEMBLY - DOUBLE DEADEND

N6.2I NEUTRAL ASSEMBLY - DOUBLE DEADEND ON CROSSARMS



d—ek
cm

d-ek

N1.1 N1.2

ASSEMBLY: N1.1 N1.2

ITEM MATERIAL QTY QTY

d Washer, 2 1/4" square 1 1

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 1 1

cm

DESIGN PARAMETERS:

MAXIMUM LINE ANGLES:

5° — Small Conductors
2° — Larger than #1/0

NEUTRAL ASSEMBLIES - TANGENT

APRIL 2005

RUS

N1.1.

N1.2 (M5-19)



7

I I
I I

.1 L

0
•| r

I I
I I

LtO

< < CN li
-r

NOTE: Install either identification
letters (az) or white insulator(s). az

Neutral

0—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' nails 4 4

\
02 ^d—ek)

Nl.l 1

N2.21

<

DESIGN PARAMETERS;

N1.11: See TABLE I
N2.21: See TABLE 12.

NEUTRAL SUPPORTS ON CROSSARMS

APRIL 2005

RUS

N1.1 1.

N2.21



c—d—ek

cr^ da

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

o Bolt, eye, 5/8' X req'd length
s Clevis, secondary, swinging, insulated

da Bracket, with 5° x 1 3/4' spool insulator 1

da Bracket, with 3° x S spool insulator 1

ek Lockouts 1 1

DESIGN PARAMETERS:

N2.1: See TABLE 5ZI
N2.1L: See TABLE M

NEUTRAL ASSEMBLIES - U\RGE ANGLE

APRIL 2005

RUS
N2.1, N2.1L



d—ek'

d-ek'

/
I I /

I I
I I

txJ

N5.1

«4-

N5.3

d—ek

o

N5.2

ASSEMBLY: N5 .1 .2 .3

ITEM MATERIAL QTY QTY QTY

d Washer, square 3' curved 1 1

k Insulator, suspension, 4 1/4" 1
o Bolt, eye, 5/8" X req'd length 1 1 1

s Clevis, secondary, swinging, insulated 1

ek Locknuts 1 1 1

ASSEMBLY NUMBERS

NEW

N5.1

N5.2

N5.3

(OLD)
(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 jnsulator)

NEUTRAL ASSEMBLIES
(SINGLE DEADENDS)

APRIL 2005

RUS
N5.1.N5.2.N5.3



p (as req'd)
Gv (as req'd)

ITEM QTY MATERIAL

d 2 Washer, squore 3" curve
n 1 Bolt,double arming,5/8° x req'd length
P Connectors, as req'd

QQ 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



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 Lockouts

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 (DESCRIPTIONS

1728F-804 BuIIetin50-3

(New) (Old)

Pi.01 (M5-6) SURGE ARRESTERS - SINGLE PHASE
PI.I

P1. ING SURGE ARRESTER GUIDE - NARROW PROFILE

PL3 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 ProtectionAct, and the MigratoryBird Treaty Act. The electrocutionissue
may be a problem especiallyon lineswith 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 includedon 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.



J vril-

* (as req'd)

IcxjJ

1 ' "7"

mm.

ae

Staple OS req'd
(6" spacing)

Position of Guy
(When req'd)

av

(#6 copper op
equivalent — minimum)

To Ground Rod
(See Dwg. 'HI.1" )

P1.1

NOTE: Use "PI.01" on existing arm, a
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
oe Arrester, surge, (9 kV) 1 1

av Jumpers, as req'd
fn Bracket, cutout extension 1

ek Locknuts 2

Neutral

'dxJ

Source

Ground

P1.01

SURGE ARRESTERS - SINGLE PHASE

APRIL 2005

RUS
1 - PHASE PRIMARY

12.47/7.2 kV
PI.OI, (M5-6)
P1.1



A1.04N

(or A1.04NP)"

Approx. 45

ae av

19" (min.)

p

NOTE: May be used on an apparatus

ITEM MATERIAL mounting bracket (item fm ) of
any 1, 2 or 3—phase narrow
profile assembly. Specify

. quantity of surge arresters
(item "ae").

Assembly A1.04N or A1.04NP
ae Arrester, surge (9I<V)
av Jumpers, as req'd
P Connectors, as req'd

Design Parameters:
SURGE ARRESTER GUIDE-NARROW PROFILE

APRIL 2005

RUS

1 - PHASE PRIMARY

12.47/7.2 kV
P1.1NG



4-0"

av (§6 copper or
equivolent - mininum)

(min.)

av I

4-0"

Staple as req'd
(6" spacing)

To Ground Rod
(See Dwg. "Hl.f )

ITEM QTY MATERIAL

P Connectors, as req'd
ae 3 Arrester, surge, (9 kV)
av Jumpers, as req'd

Neutral

dxj

SURGE ARRESTERS - 3 SINGLE PHASE

APRIL 2005

RUS
3 - PHASE PRIMARY

12.47/7.2 kV P1.3



3-8"

Position of Guy
(When Req'd)

(See Note 2) |

bxJ

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.

3-8"

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"

O)

Position of Guy
(When Req'd)

00

txj

NOTE:

1. See "C1.11" and "02.21" drawings for

additional construction details and- materials.

4-8'

Brace, wood, 60" span

DESIGN PARAMETERS: RAPTOR PROTECTION ASSEMBLY GUIDE

• SUPPORT ON

10 EOOT CROSSARMS (TANGENT)
APRIL 2005

RUS
3 - PHASE PRIMARY

12.47/7.2 kV P3.2G



Brace, wood, 60" span

4' o —o

. A ;

^ " .4

5 A ^
!! 1E

NOTE: See "01.11" and "02.21"
drawings for additional
construction details and

materials.

DESIGN PARAMETERS:

txJ

APRIL 2005

RUS

RAPTOR PROTECTION

PERCH GUARDS-GUIDE

3-PHASE PRIMARY

12.47/7.2 kV P3.3G



Covered

Conductors

(av)

Install

Bushing
Covers

(rp)

See Drawings P3.1G , P3.2G and P3.3G

Position of Neutral

Covered

Secondary Conductors

Covered

Conductors

(gv)

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

lEJ

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 TRANSEORMER 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 Bulletin 50-3

(New) (Old)

Ql.l (M8) SECONDARY METERING - SINGLE-PHASE, 120/240 VOLTS

Q2.10 (M8-10) POLE TYPE SERVICE ASSEMBLY GUIDE

Q2.2G (M8-9) YARD POLEMETER INSTALLATION GUIDE

Q3.1 (M8-6) SECONDARY METERING - THREE-PHASE, 120/240 VOLTS
(4 WIRE DELTA)

Q3.2 (M8-12) SECONDARY METERING - THREE-PHASE, 240 OR 480VOLTS
(3 WIRE CORNER GROUNDED DELTA)

Q3.3 (M8-11) SECONDARY METERING - THREE-PHASE, 120/208 VOLTS
(4 WIRE GROUNDED WYE)

Q4.1 (M8-15) PRIMARYMETERING, THREE-PHASE
(4 WIRE GROUNDED WYE)



C.T

WIRING DIAGRAM

To System
Neutral

B

A

Service
Heed

txj TRIPLEX SERVICE

NOTE: Customer owned, installed and maintained equipment,
Including "poirit of attachment" shall be located c
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
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

SINGLE PHASE, 120/240 VOLTS

APRIL 2005

RUS

01.1

(MS)



NOTES:

1. All Clearances and protective devices to
be In conformance to the most stringent ^L
requirements of either the NESC, NEC or^l'
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.

m m

-Weatherhead

Underqround service
drop(s) as required

Conduit

Grade

VxW

Bushing

Type USE or
suitable cab e

DESIGN PARAMETERS:
(See NOTE I)

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 strlnqent
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.

1='

Conduit

Grade

Bushing

Type USE or
suitable cable

DESIGN PARAMETERS:
(See NOTE 1)

YARD POLE METER INSTALLATION GUIDE

APRIL 2005

RUS

Q2.2G

(M8-9)



<llll

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 QTY MATERIAL

J 4 Screw, Icq, 1/2" x 4"
P Connectors, as required

sd 2 Transformer, Current
Conduit, 1 1/4" as required

0 Straps, conduit, as required

ITEM QTY MATERIAL

0 1 Condulet, type "LB"
0 1 Meter box, meter and test block

<5) 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)



Lfl

dzrJriL^-J Lt-jJ

Grounded phase'C A

WIRING DIAGRAM

See

Detail "A

Service Head

DETAIL'A'

Connections from C.T.'s to Service Head

NOTES: PT 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" OS required

Q Strops, conduit, as required

ITEM QTY MATERIAL

0 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

THREE PHASE. 240 or 480 VOLTS
(3 WIRE CORNER GROUNDED DELTA)

APRIL 2005

RUS

Q3.2

(M8-12)



Neutral

C

B

B C A

WIRING DIAGRAM

Service Head

Meter: 2 stator
2.5 ampere 120
volt. Multiplier=
C.T.' nameplate
ratio

bU DETAIL'A"

Connections from C.T.'s to Service Heed

NOTES: Ground current transformers as required (not 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

i 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

0 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

THREE PHASE, 120/208 VOLTS
(4 WIRE GROUNDED WYE)

APRIL 2005

RUS

Q3.3

(M8-11)



4-1^
(min)

(.See Drawing
;C5.21" or
UM2-5-M")

n-d—ek—aa

0

NEUTRAL

c-d-ek

5
(

Lamn
n

N ,

1 Law- 1 ^ ^

N

111 1 1 1
ABC NABCN

WIRING DIAGRAM
8 Conductor netering cable in

conduit

ITEM QPf MATERIAL ITEM QTY MATERIAL

c 5 Bolt, machine, 5/8* x req'd lenqth 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" Meter box, meter on test block

9 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, laq, 1/2" x 4" se 3 Transformer, potential
n Bolt.double arminq,5/8"x req'd lenqth ek 34 Locknuts

P Connectors, as required 6 Mounting brackets
aa 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 fPESCRIPTIGNl

1728F-804 Bulletin 50-3

(New) (Old)

R1.1 (M3-10) OIL CIRCUIT RECLOSER

R1.2 (M3-23A) OIL CIRCUIT RECLOSER - (WITH BYPASS CUTOUT)

R2.1 (M3-11A) (THREE) OIL CIRCUITRECLOSERS
R3.1 (M3-12A)

R2.2 (M3-24A) (THREE) OIL CIRCUIT RECLOSERS
R3.2 (M3-25A) (WITHBYPASS SWITCHES)

R3.3 (M3-30) THREE-PHASE OIL CIRCUIT RECLOSER WITH BY-PASS
SWITCHES



LOAD SOURCE

PLAN

r~i

fi—bv

NOTE: The recloser terminal bushing connected to the
coll should be connected to the source.

c—d—ek

ITEM QTY MATERIAL ITEM QTY MATERIAL

c 2 Bolt, machine, 5/8" x req'd length be 1 Recloser, oil circuit (12.47 kV)
d 2 Washer, square, 2 1/4' bv Rod, armor, as req'd

J 4 Screw, laq, 1/2" x 4' ek 2 Lockouts

P Connector, as required fl 2 Connector, hot line

oe 1 Arrester, surge (9 kV) fj 2 Brackets, extension, 9° lonq

QV Jumpers, stranded, as required

OIL CIRCUIT RECLCSER

APRIL 2005

RUS

1 - PHASE PRIMARY

12.47/7.2 kV
R1.1

(M3-10)



•i' -7"

SOURCE

* As Req d

fi—bv

c—d—ek

NEUTRAL

fj

' CxU

NOTE: The recloser terminal bushing connected to the
coll should be connected to the source.

ITEM QTY

oe

of

ov

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)
Cutout, distribution, open (15 kV)
Jumpers, stranded, as required

ITEM QTY MATERIAL

be

bv

Recloser. oil circuit (12.47 kV)
Rod, armor, as req'd

ek Locknuts

Connector, hot line

fj Brackets, extension, 9" long

fn Bracket, extension

OIL CIRCUIT RECLOSER

(WITH BYPASS CUTOUT)

APRIL 2005 1 - PHASE PRIMARY

12.47/7.2 kV

R1.2

(M3-23A)RUS



fi—bv

LOAD

See Note 3

NOTES:

1. The recloser terminal bushing connected directly to the
coil should be connected to the source.

2. For 2—phose instollotions, omit recloser and related
items on center phase and designate 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 Insulator, pin type, (12.47/7.2 kV) bv 6 Rod, armor, as req'd
f Pin, crossarm, steel, 5/8'x 10 3/4" ek 2 Lockouts

P Connector, as required fi 6 Connector, hot line
ae 3 Arrester, surge (9 kV) dm 1 Bracket, cluster type, with 14'adapter
GV 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)



NOTES:
1.

2.

3.

SECTION X-X

r-10" 1-10

iT Position
N. of Guy

(When I 1
required)/ f

pr^/ "Ndv

n 1 . '
n—d-aa

LOAD

d—ek

c—ek

The recloser terminal bushing connected directly to the
coil should be connected to the source.
For 2—phose installations, omit recloser and related
items on center phase and designate as'R2.2!
Each recloser tank shall have two connections to ground.

SOURCE

n-d—ek

Normally
Open

ITEM Q7Y 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

9 2 Crossarm, 3 5/8" x 4 5/8" x lO'-O" dm 1 Bracket, cluster type with 14'adapter

k 12 Insulator, suspension, 4 1/4' plate
n 3 Bolt, double arm, S/B' x req'd length ek 28 Lockouts

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, surge, (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)



1

t c—ek

1'-7" Z'-O" .12"

1^-j9_-Qu [

SECTION X-X

l(min) I 1

Neutra

|j n—d-ek
11

d—ek

LOAD

n—d-ek

SOURCE

Normally Removed

inverted arrester

bracket

0—d—ek

c-d-ek

* 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 oa 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 Crossorm, 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

i 2 Screw, log, 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 Clomp, deadend ek — Locknuts, as req'd

n 3 Bolt, double arming, 5/8"x req'd length fi 6 Connector, hot line

P - Connectors, as req'd sj 3 Switch, recloser by—pass

THREE-PHASE OIL CIRCUIT RECLCSER

WITH BY-PASS SWITCHES

APRIL 2005 3 - PHASE PRIMARY RZ.3

MA7/7.2 kV (M3-30)RUS



INDEX S

SECTIONALIZING ASSEMBLY UNITS

DRAWING NUMBERS DRAWING TITLE (DESCRIPTIONS

1728F-804 Bulletin 50-3

(New) (Old)

Sl.Ol (M5-9) MISCELLANEOUS CUTOUTS AND DISCONNECT SWITCH

S1.02 (M5-10)
S2.01

SI.l (M3-4) CUTOUT - SINGLE PHASE

SI.IN CUTOUT GUIDE - NARROW PROFILE

S1.3 COUTOUTS - (THREE SINGLE-PHASE)

S2.3 (M3-3B) LINE TENSION SWITCHES - (THREE SINGLE-PHASE)

S2.21 (M3-2A) DISCONNECT SWITCHES - (TWO OR THREE SINGLE-PHASE)
S2.31 (M3-3A)

S2.32 (M3-15) GROUP-OPERATED AIRBREAK SWITCH - (THREE-PHASE)

S3.1 (M3-41) SECTIONALIZER

S3.2 SECTIONALIZER (WITH BYPASS CUTOUT)



Source

Ground

Load

S1.01 S1.02

S2.01

NOTES: Specify cutouts to be furnished with fuse tube
or switch blade.

"82.01" may be used with assembly "C6.21"
(mount braces above crossarm). See "S2.32".

ASSEMBLY: S 1.01 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 kV) 1

Source

sb

MISCELUVNEOUS CUTOUTS

AND DISCONNECT SWITCH

APRIL 2005

RUS 12.47/7.2 kV
SI.01,SI.02,S2.01

(M5-9),(M5-10)



LOAD

NEUTRAL -oyO^—fO- .
—+ 1 ^

txJ

NOTE; Specify fuse size or solid blade

SOURCE

i' -7"

t::S
c—d—ek

* As Req d

bU

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)
ov 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



av

a

c—d—ek
f—(d—ek)

LOAD

19" (min.)

/

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

of Cutout, distribution, open (15kV) 1

av 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*
m n.

(See Drawing C6.21')

Position of Neutra

LOAD

NEUTRAL

bJ

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)
ov Jumpers, as reg'd

APRIL 2005

RUS

CUTOUTS

(THREE SINGLE-PHASE)

12.47/7.2 kV

SOURCE

31,3



d-ek—ek—aa

Neutral
—Or (OM]

-T
I ^ c—d—ek \

n-d-ek

NOTE:

See Assembly C6.21 for additional details.

m

c—d—ek

*aa—ek

♦Optional

! . aa—ek

n-d—ek

d—ek

d-ek'' /

aa—ek

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 UNBALANCED

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 (tvl3-3B)



n-d-ek
LOAD d_ek SOURCE

aa-ek—ek—d 0 xoa-ek

ac—ek—ek—d

p (as req'd) ] |
I I av (as req'd)

bU

bo
(as req d)

NEUTRAL

NOTE: For 2—phase installations, omit switch and related
items on center phase and designate as*52.21!'

ITEM QTY MATERIAL

c 4 Bolt, machine, 1/2" x req'd length
c Bolt, machine, 5/8* x req'd length
d 4 Washer, round, 1 3/8'
d 11 Washer, square, 2 1/4'
d 4 Washer, square, 3," curved
g 2 Crossarm, 3 5/8" x 4 5/8" x 8—0'
k 12 Insulator, suspension, 4 1/4'
n 5 Bolt, double arm, 5/8'x req'd length

ITEM QTY MATERIAL

0 2 Bolt, eye, 5/8' x req'd length
P Connectors, compression as required

00 6 Nut, eye, 5/8'
ov Jumpers, as required
bo 6 Shackle, anchor
cu 2 Brace, wood, 60' span
sb 3 Switch, disconnect, 15 kV,

with mounting hardware

DISCONNECT SWITCHES

(TWO or THREE SINGLE-PHASE)

APRIL 2005

12.47/7.2 kV

S2.21.S2.31
tM3-2A).(M3-3A)RUS



a

d—ek

PIAH VIEW
OF SWITCH ARRANGEMENT

d—ek

c-d—ek

Insulating
Spacer

Operating Pipe
1 1/2'St'd I.P.S.

d-ek

c-d-ek

NEUTRAL

\
^

See drawing'N6.1'for
neutral assembly details '

|l

I 'II

' '
I I

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.

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 1 Switch, airbreak, group operated
d 2 Washer, square, 3' 15 kV, w/ operating mechanism
g 2 Crossarm, 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

MA7/1,2 kV

S2.32

(M3-15)RUS



LOAD SOURCE

PIAH

r""i

fi—bv

NOTE: The sectionallzer terminal bushing connected to the
coil should be connected to the source.

ITEM QTY MATERIAL ITEM QTY MATERIAL

c 2 Bolt, machine. 5/8" x req'd length el 1 Sectionalizer (12.47 kV)
d 2 Washer, square, 2 1/4' bv Rod. armor, as req'd
J 4 Screw, loq. 1/2" x 4* ek 2 Locknuts

P Connector, as required fi 2 Connector, hot line
oe 1 Arrester, surge (9 kV) fj 2 Brackets, extension, 9" lonq
GV 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

c—d—ek

NOTE: The sectionalizer terminal bushing connected to the
coil should be connected to the source.

ITEM QTY MATERIAL ITEM

oe

Bolt, machine, 5/8" x req'd length
Washer, square. 2 1/4'
Screw, log, 1/2'x 4'
Connector, as required
Arrester, surge (9 kV)

el

bv

ek

fi

fj
of

av

Cutout, distribution, open (15 kV)
Jumpers, stranded, as required

fn

APRIL 2005

RUS

QTY MATERIAL

Sectionalizer (12.47kV)
Rod, armor, as req'd
Locknuts

Connector, hot line

Brackets, extension. 9' long
Bracket, extension

SECTIONALIZER

1 - PHASE PRIMARY

12.47/7.2 kV
S3.2



INDEX W

WOOD POLES, CROSSARMS AND BRACES

DRAWING NUMBERS DRAWING TITLE OIESCRIPTIGNi

1728F-804 BuUetin50-3

(New) (Old)

Wl.lG (M20) POLE FRAMING GUIDE

W2.1G (M19) DISTRIBUTION CROSSARM DRILLING GUIDE

W3.1 (M5-17) CROSSARM BRACES
W3.2 (M5-13)



Bulletin 1728F-804

Section W

CONSTRUCTION SPECIFICATIONS 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 evety other
pole. However at line deadends, the last twopoles 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 crossarms shall be installedon the uphill side of the pole. Pole top
insulator brackets 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 conductorsare installedat 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:

Bulletin 1728F-804

Section W

Length of Pole
CFeet)

Setting in Soil
(Feet)

Setting in AH 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 diameterand 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 deptliover solid rock, the depth of the
hole shall be the depth of the soil in addition to the depth specifiedunder "Setting in All
Solid Rock" provided. However, this depth shall not exceed the depth specifiedunder
"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 parollel
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

Neutral bolt hole must be at 90* angle
with through-bolt holes

cn

90

Supplier's code or Trademark

insured warranty or Quality Assurance Mark

Plant location, month and year of treatment

Species, preservation code and retention

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*

NOTES:

1. All poles shorter than 50 feet must be
bored, roofed and gained before treotment,
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; 14! ±2" for
poles 55' and longer.

Brand butt with proper
length and class

APRIL 2005

RUS

POLE FRAMING GUIDE

Note 2

W1.1G

(M20)



6^

4-

4'

(0
FT

-- i 1 — H h — H 1— \ 4-

f-? 1/r r-? 1/

r-7" I'-y

2 1/2' r-2 1/2"9" 1'-3" r-3" r-

8--0"

® ®

TOLERANCES AND
SIZES OF HOLES

NOMINAL GO NO GO

11/16" 5/8" 3/4"

© 7/16" 3/8" 1/2"

© 9/16" 1/2" 5/8"

J."
4"

TYPE 04

-H h
^ 1

—1 j- -i^ jt—if H
r+
H j—

3'-r

2-6" 2-6"

3-1"i'-r r-7"

10-0"

4"

4 5/8"

/ !

1
1
1
1
1
1
1
1

V

1
;
1
1
1
1
1
1

3 5/8"

NOTES:
1. Holes are to be (ocoted 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" ot time of manufacture.

4. A!) 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

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" 1

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

c—d—ek

CROSSARM BRACES

APRIL 2005

RUS

W3.1,W3.2
(M5-17),(M5-13)



INDEX Y

VOLTAGE ALTERATION EQUIPMENT ASSEMBLY UNITS

DRAWING NUMBERS DRAWING TITLE (DESCRIPTIONS

1728F-804 BuIIetin50-3

(New) (Old)

Yl.l (M7-11) VOLTAGE REGULATOR, POLE MOUNTED
(ONE SINGLE-PHASE)

YL3 (M7-13) VOLTAGE REGULATOR, PLATFORM MOUNTED
(THREE SINGLE-PHASE)

Y2.1 AUTOTRANSFORMER, POLE MOUNTED
Y2.2 (ONE SINGLE-PHASE, STEP-DOWN)

Y3.I (M9-I1) 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

i 1^1 (Switch-sk)

SOURCE

mm.

4^
c—d—ek

A

'O

c

E

o
e

O
1

-S"o
£= OO

1

to .so -
Ect

t t

Regulator by-pass
I I switch Ld
II \ O

\ ^^ \ ) S
lA \

See Note

Ld
NOTES: Install regulator controls approximately 5 feet

from ground on field side of pole.
Control cable 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, machine, 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

oe 1 Arrester, surge (9 kV)

ITEM QTY MATERIAL

av Jumpers, bare, stranded, as req'd
br Chain link

bu Connector, grounding

fj 2 Bracket, extension, 9"
sc 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)



SOURCE

Regulator—^ , t

NEUTRAL
NO DIAG

Countersink
all lag screws;

SOURCE LOAD

15'—0" min?i|^
notes- (to ground baJ n ana 4 ii(J 5'-6'
1. All structural timbers end 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 2.91#/ft. channel aluminum may be substituted for structural

c-d—ek

(3/4" )

See Notes
1 and 4

timbers.

ITEM OTY WATERIAL
c 12 Bolt, machine. 1 /2' x rea'd lenath
c 6 Bolt, machine. 5/8' x rea'd lenath
c 6 Bolt, machine. 3/4" x rea'd lenath
d 12 Washer, round. 1 3/8" diam.
d 24 Washer, sauare. 2 1 /4"

Screw, lea. 1/2" x 51 as rea'd

I a Screw, laa, 5/8" x 6"
k 6 Insulator, susoension. 4 1 /4"
1 6 Clomn. deadend

o 2 Bolt. eve. 5/8" x rea'd lenath
D Connectors, comoression. as rea'd
ae 3 Arrester, surae (9 kV),

o—d—ek 4»

l!See Note 3 ij I

4%

5-6'

ITEM OTY MATERIAL
ae 3 Arrester, bv—doss (furnished

bv manufacturer)
av Jumpers, bare, stranded, as rea'd
br 3 Chain link
bu 3 Connector, aroundina
ek 26 Locknuts

sc 3 Reaulator. voltaae. steo—tvoe
12.47/7.2 kV

sk 3 Switch, reaulator bv—oass

2 Structural timber. 4" x 12" x 12'
Planks. 2* or 3* thick —
lenath and number as rea'd

VOLTAGE REGULATORS, PU\TFORM 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-d^ p—i ^n-d-ek-ek-aa

Cutout f
VJ SOURCE

14.4 kV

./IRING 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, moke autotransformer connections as
required, and designate assembly as''Y2.2!'

Surge
Arrester (18 kV)

NEUTRAL

c—d—ek

ITEM QTY MATERIAL ITEM QTY MATERIAL
c 2 Bolt, machine, 3/4" x req'd length aa 4 Nut, eye, 5/8"
d Washer, square, 2 1/4" oe Arrester, surge (9 kV)
d 5 Washer, square, 3" curved ae Arrester, surge (18 kV)
g 1 Crossarm, 3 5/8" x 4 5/8" x 8—0" af 1 Cutout, dist. open (27 kV)

2 Bolt, carriage, 3/8" x 4 1/2" an 1 Transformer, auto,14.4 kV 7.2 kV

j 1 Screw, Icq, 1/2" x 4" av Jumpers, bare, stranded, as reg'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.

NEUTRAL

* as req d

c—d—ek

ITEM QTY MATERIAL ITEM QTY MATERIAL
c 4 Bolt, machine, 5/8" x req'd lenqth dp Clamp, ground wire
d 4 Washer, square, 2 1/4" ek 4 Lockouts

P Connectors, os req'd eq 1 Bracket, insulator/equipment
ae 1 Arrester, surqe (9 kV) fc Capacitor, shunt, 12.47/7.2 kV
af 1 Cutout, dist., loadbreak, (15 kV) (specify number and kVAR)
av Jumpers, bare, stranded, as req'd fd 1 Hanger, capacitor
av Jumpers, insulated, as req'd

SINGLE PHASE CAPACITOR ASSEMBLY

APRIL 2005

RUS

1 - PHASE PRIMARY

12.47/7.2 kV
Y3.1 (M9-11)



^T^crtl

c—d—ek

av — insulated

WIRING DIAGRAM

NOTE:
1. Specify insulating cops for primory terminal
2. For two—phase assemblies, omit capacitors

center phase; designate assembly as'Y3.2.''

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 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

J Screw, lag, 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

of 3 Cutout, dist., loadbreak, (15 <v)

s

THREE PHASE CAPACITOR BANK

APRIL 2005
3 - PHASE PRIMARY

12.47/7.2 kV
Y3.2,Y3.3

(M9-12),(M9-13)RUS



3-8 3-8

k\ 3'-8"

TT

SECTION X-X

NOTE:

<H=

NEUTRAL I

* as req d

c-d-ek

av - insulated

ea

(center phase)

1. Specify insulating caps for primary termina bushings.

ITEM QTY MATERIAL ITEM QIY 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

2 Bolt, carriage, 3/8'x 4 1/2' dp 1 Clamp, grbund wire

1 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, loadbreak, (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{GI2) =

Where:

P - (Fw xSwx Ww)

IxFtxT
9 =:2x^rcsin

P-{FwxSwxWw)

IxFtxT

9 - 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

= 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 /

4ACSR (7/1) 2360 60% 1416

2ACSR (6/1) 2850 60% 1710

2ACSR (7/1) 3640 60% 2184

1/OACSR (6/1) 4380 60% 2628

123.3 AAC (7) 4460 60% 2676

2/OACSR (6/1) 5310 50% 2655

3/OACSR (6/1) 6620 50% 3310

4/OACSR (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

WIND LOAD (Ww) tlbs^) bv NESC Loading District

LIGHT MEDIUM HEAVY

4 ACSR (7/1) 0.1928 0.2523 0.4190

2 ACSR (6/1) 0.2370 0.2720 0.4387

2 ACSR (7/1) 0.2438 0.2750 0.4417

1/OACSR (6/1) 0.2985 0.2993 0.4660

123.3 AAC (7) 0.2985 0.2993 0.4660

2/0 ACSR (6/1) 0.3353 0.3157 0.4823

3/0 ACSR (6/1) 0.3765 0.3340 0.5007

4/0 ACSR (6/1) 0.4223 0.3543 0.5210

246.9 AAC (7) 0.4223 0.3543 0.5210

336.4 ACSR (18/1) 0.5130 0.3947 0.5613

336.4 ACSR (26/7) 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 forNESC Grade B)

Designated MaximumTransverse Load = 500 Lbs./Conductor
Note: Decrease line angle by 1 degree for poles adjacent to a crossing span.

WIND SPAN tfeetl 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-calcuiate 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 ffeetl

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

2 ACSR (6/1) 18 17 16 16 15 14

2 ACSR (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 ffeetl 2M 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/GACSR (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

4ACSR (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

1/0 ACSR (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 10 10

336.4 ACSR (18/1) 11 11 11 10 10 9

336.4 ACSR (26/7) 8 8 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

1/0 ACSR (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 forNESC 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 ffeeti 150 200 250 300 350 400

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/GACSR (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

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

2/0 ACSR (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



Bulletin 1728F-804

Exhibit 1

Page 6

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 ffeetl IM 2M 250 300 350 400

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/O ACSR (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

4 ACSR (7/1) 60 60 60 60 60 59

2 ACSR (6/1) 51 51 50 49 49 48

2 ACSR (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

4 ACSR (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 (feet)

CONDUCTOR SIZE

150 200 250 300 350 400

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/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

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 SPANJfeetl 150 200 250 300 350 400

CONDUCTOR SIZE LIGHT LOADING DISTRICT

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

4 ACSR (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 consideredwhen 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 = NxMhxFs

• £ Applied Vertical Moments =

• £ Applied Longitudinal Moments =

[^1 ^(I'l-jn ~^l-oul )+Dj X(ij-in )]^^OLL

The units of measure 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 from" 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-lA) - 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

Mk = 5,060

Miw = 1,000

Fs = 0.85

= 0.65

Fqlv = 1.90

= 1.50

Fqll = 1.30

= 1.65

Dj = 1.75

D2 = 4.50

Dj = 3.50

Wi —

Si„ =
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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 = Si„ + Sout> is called a ''weight span."

• The tensions of all of the conductors into the crossarm assembly (i,„) are the same; the
tensions of all of the conductors out from the crossarm assembly {Lout) are the same, "i" is
tlie difference of the conductor tensions {L = Li„ -Lout) at each (phase) conductor attachment
location on the assembly.

• All of the conductors attached to the crossarm assembly are the same type and size as the
largest conductor. Thus in the above equation: Wi = W2 = Wj =fE/ = JV.

• A load moment (Mljv) 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 RXJSdiscourage lineworkers
from standing on crossarms.)

After applying the above assumptions and substitutions, the equation can be simplified and re
written as:

(Z), + ^ +1;0QQ (/), +2)2)X ZX ^^
NxM^xF, NxM.xF^

This equation can be solved for "Z" as a function of all of the other variables in the equation.
Tables A and B show the calculatedpermitted unbalanced conductor tensions ("Z") 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 0

Vertical

CONDUCTOR SIZE

Loading
(lbs/ft)

2 CROSSARMS

WEIGHT SPANS" (feet)
200 300 400

3 CROSSARMS

WEIGHT SPANS" (feet)
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

1/0 ACSR (6/1) 0.1452 1,710 1,700 1,680 2,660 2,640 2,630

2/0 ACSR (6/1) 0.1831 1,700 1,690 1,670 2,650 2,630 2,610

3/0 ACSR (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

4/0 ACSR (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)
4 ACSR (7/1) 0.2247 1,700 1,670 1,650 2,640 2,620 2,600

2 ACSR (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

1/0 ACSR (6/1) 0.3467 1,670 1,640 1,610 2,620 2,580 2,550

2/0 ACSR (6/1) 0.3998 1,660 1,620 1,590 2,610 2,570 • 2,530

3/0 ACSR (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

4/0 ACSR (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)
4 ACSR (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
1/0 ACSR (6/1) 0.7036 1,600 1,540 1,470 2,550 2,480 2,410
2/0 ACSR (6/1) 0.7719 1,590 1,520 1,440 2,540 2,460 2,390
3/0 ACSR (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
4/0 ACSR (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/Phase) means tension difference at each point on crossarms where conductors are attached.
** Weightspan equals 1/2 span leng/h into assemblyplus 1/2 span length outfrom assembly.
Weight Spanfor single deadend assembles 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 0

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 ro.OO" 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/OACSR (6/1) 0.1831 940 920 900 1,470 1.450 1,430

3/OACSR (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/OACSR (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)

4ACSR (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/OACSR (6/1) 0.3998 . 890 860 820 1,420 1,390 1,350

3/OACSR (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/OACSR (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 DISTRICT /0.50" 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/OACSR (6/1) 0.7036 840 770 700 1,370 1,300 1,230

2/OACSR (6/1) 0.7719 820 750 670 1,350 1,280 1,200

3/OACSR (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/OACSR (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.
** Weightspan equals 1/2 span length into assemblyplus 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-lA).
Applied loads have been multiplied by overloadfactors (2002 NESC Table 253-1).
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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; ReplacedwithA5.2G)
A5-2 A5.2 Replace 2 washers abutting pole
A5-2A Discontinued (Same as AS.2 and note)
A5-3 Discontinued (Same as AS.1 and note)
A5-4 Discontinued (Combination ofAS.}, Al.I andAS.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 ofAl.lI, Al.ll andAIJ2G)
A22P Discontinued (Combination ofAl.llP, Al.l andA1.12G)
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 B2.21 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 BS.l)

B4-1 Discontinued (Replaced with ^ide 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 BS.l)
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 under crossarm pins
B9-2 Discontinued (Same as B2.22 except for 10-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 as B1.14P 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. UP 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 02.21P 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

(Bulletm 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 I washer abutting pole
C7-2 C5.22 Slight material changes
C8 C6.21 Different neutral and crossarm brace materials

C8-1 Discontinued (Replacedwith C6.5])
C8-2 Discontinued (Similar to C5.21)
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 I 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 C9-1P)
C22 Discontinued (Combination of01.11, ALU andC6.91G)
C24 Discontinued (Replacedwith 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 (Wron^ neutral for line angle)
DC-C2-1 D2.91 Add 12 washers imder 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 drawingD5.91G)
E1-1 Discontinued (See El.l)
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 permitted 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 permitted loads)
E3-10 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)

E4-2 Discontinued (See note 3 on E1.4)
E4-3 Discontinued (See note 3 on EL4)
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 (See E3.1LG)
E8-2 Discontinued (See E4.3LG)
E8-3 Discontinued (See E4.3LG)
E11 Discontinued (See EL2)
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 as J7

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



Bulletin 1728F-804

Kxhibit 3

Page 6

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 RS.l)
M3-12 Discontinued (Replaced with RS. 1)
M3-11A R2.1 No material changes
M3-12A R3.1 No material changes
M3-15 S2.32 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 SI .01 No material changes
M5-10 SI .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 (See A5.3)

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
fBulletin 50-3)

New

Assembly
Number
(1728F-804)

Material Changes
and

Comments

M28 Discontinued (See Gl.lG)
M29-1 Discontinued (See ^ide drawings in Sections A and C)
M29-2 Discontinued (See guide 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 LI. 1 andL3.1)
M41-10 Discontinued (Replaced assemblies LI.2 and L3.2)

M42-3 Discontinued (Replaced assemblies LI.3 andL3.4)
M42-11 Discontinued (Replaced assemblies L1.5 andL3.5)
M42-13 Discontinued (Replaced assembly L2.5)
M42-21 Discontinued (Replaced assemblies L1.4 andL3.3)
M43-4 Discontinued (Guide drawing)
M43-10 Discontinued (Guide drawing)

M52-3 Discontinued (Guide drawing)
M52-4 Discontinued (Guide drawing)
R1 M1.30G Modified guide drawing; no material

249 Total Assemblies (257-8 discontinued duolicates)

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 Drawinas

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



Bulletin 1728F-804

Exhibit 4

Page 2

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-NARROW PROFILE (TANGENT)

B1.1NP

B1.2NP

SINGLE SUPPORT-NARROWPROFILE (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 (TANGEN11

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)
C1.2NP (POST INSULATORS)
C1.3N SINGLE SUPPORT - NARROW PROFILE

C1.3NP SINGLE SUPPORT - NARROW PROFILE (POST INSULATORS)
C1.4N SINGLE SUPPORT - NARROW PROFILE (TANGENT
C1.5N

C1.4NP SINGLE SUPPORT - NARROW PROFILE (TANGENT)
C1.5NP (POST INSULATORS)
C1.6N SINGLE SUPPORT - NARROW PROFILE

C1.6NP SINGLE SUPPORT - NARROW PROFILE (POST INSULATORS)

C1.7N SINGLE SUPPORT - NARROW PROFILE (TANGENT)
C1.8N

C1.7NP SINGLE SUPPORT - NARROW PROFILE) (TANGENT)
C1.8NP (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

C2.5NP

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)

C2.7NP

C2.8NP

DOUBLE SUPPORT - NARROW PROFILE (TANGENT)
(POST INSULATORS)

C2.9N DOUBLE SUPPORT - NARROW PROFILE

C2.9NP DOUBLE SUPPORT - NARROW PROFILE (POST INSULATORS)
C3.2

C3.3

SUSPENSION ANGLE

C3.4

C3.5

C3.6

C3.7

C3.8

C3.9

SUSPENSION ANGLE

C4.1G DEADEND GUIDE (90''-I50'^
C4.2G DEADEND GUIDE (15'' - 90'')
C5.1

C5.3

SINGLE DEADENDS - "VERTICAL

C5.4

C5.5

C5.6

C5.7

C5.8

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

01.4N

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 Ti^NSFORMER 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



Bulletin 1728F-804

Exhibit 4

Page 7

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 RAPTORPROTECTION, 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

S2.01 MISCELLANEOUS CUTOUTS AND DISCONNECT SWITCH

81.1N 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

The RUS standard numbering format foroverhead distribution assemblies is: L1N1.N2

L-i is an alphabetic character thatrepresents thecategory or group 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 I-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.

N-i isa numeric character thatrepresents a subcatesorv orgroup of similar 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 are 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)
6 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/electric/bulletins.htm.

N2, which is always either a oneor two digitnumber, is defined as theassembly
identification number. This number is used to differentiate the similar assemblies in a

subcategory (Ni) 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 (N2) 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 (1 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 crossarmassemblies

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-01

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 1.000 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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.TOB DUTIES OF WILFRED ARNETT

EXPERIENCE

General:

Over fifty years of line andstaffutility technical, engineering, andmanagement experience.
Extensive engineering management experience at BellSouth having responsibility for Outside
Plant Engineering, Planning, andProject Management. Thirty years of negotiations experience
with Federal, state and local agencies and railroad, common carrier, CATV and electricutility
companies. Experienced in dealing with utility agreements, engineering and construction
contracts and other issues that directly impact utility operations, revenues and costs. Managed
Joint Use and Rightof WayAcquisition for BellSouth NorthSector (GA, NC, SC). Responsible
for Contract Engineering andRightof Way administration for Georgia, NorthCarolina and South
Carolinafrom 1987until 1994. Responsiblefor liaison activitieswith Federal Highway
Administration and with the Departments of Transportation in Georgia, North Carolina and
SouthCarolina. Also responsible for training of field forces andmanagers on policies and
procedures relative to joint use and the use and occupancy of publicandprivateright of way.
Accounting major- State Universityof West Georgia. Past Member of TransportationResearch
Board, Utilities Committee A2A07, National Academy of Sciences, involved in utility impacts
on roadway safety. Past Presidentof Georgia Chapter 22, International Right of Way
Association (IRWA)and past Chairmanfor Region 6, IRWA (SoutheastUS). Extensive
experience in joint-usecontract matters having negotiated contracts between lOU's andILEC's
and third-partyoccupantsrepresentingover 12 million poles.

Work History:

7/13 - Present Managing Principal/Director, TRC Engineers, Inc. Responsible for joint use
support and consulting to Investor-Owned, Cooperatively-owned and Municipal electric
companies regarding operational provisions andrental rates in joint-useagreements andpole
attachment agreements. Currently Director of joint use operations and client support for TRC
nationwide.

10/97 - 7/13 Vice President of USS, Inc. Directed the provision of engineering, and field
inspectionservices to support various utility and communications companies/agencies.

10/97 - 7/13 Member of RASR Associates, LLC, a Consultant to Investor-Owned,



Cooperatively-owned and Municipal electric companies regarding operational provisions and
rental rates in joint-use agreements and pole attachment agreements. Represented over 75 power
companies/authorities.

3/96 - 10/97 Vice President of Universal Ensco and Universal Field Services in

Georgia. Responsible for Right of Way acquisition and Outside Plant Engineering staff.

10/94 - 2/96 Manager, BellSouth Consumer Multimedia Services, Atlanta, OA.
Outside Plant Engineering and Right of Way responsibilities for BellSouth's entry into
Broadband Network provisioning and Video Dial Tone Project in Metro Atlanta.

10/87 - 10/94 Manager - Joint Use, Right of Way, DOT Liaison, Contracts (Engineering
and Right of Way) & License Agreements (CATV, etc.), for North Sector (OA, NC, SC) of
BellSouth Telecommunications, Inc.

10/75 - 10/87 Supervising Engineer - Southern Bell, Carrollton, OA.
Responsible for Outside Plant Engineering, Planning, and the Loop Assignment Center.

9/73 - 10/75 Outstate Construction Staff Supervisor - Southern Bell. Responsible for
OA Maintenance Budget, District Operational Reviews of construction practices and
Conformance Testing for 9 Districts in Georgia.

9/71 -9/73 Outstate Engineering Staff Supervisor - Southern Bell. Responsible for
Capital Budget, major project reviews and Operational Reviews of engineering practices in 9
Districts in Georgia.

6/68-9/71 Outside Plant Engineer with various line assignments in Southeast and
Central Georgia, including Savannah, Augusta and Dublin.

10/66-6/68 Outside Plant Technician - Southern Bell Telephone in Savannah, GA.

Other Affiliations:

Member of Carrollton First United Methodist Church

Served Georgia Army National Guard, Battery B- 214''̂ Artillery, 1967 - 1973 (Staff Sergeant)
Supporting member of Transportation Research Board - National Academy of Sciences
Georgia Cattlemen's Association
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WA Exhibit No. 2.1 - TVA Rental Rate Formula

• • Blue Ridge EMC

FY 2014 Data

Amount jDeflnltloh/Data Input Code;

Attacher Responsibility Percentage

1 Space occupied 1.11 Per audit

2 Safety Space 3.33

3 Unusable space 27.30 Calculatfon^xdudes Safety Space

4 Number of attaching entitles 2.35 Per audit

5 Pole height 36.83 Calculated with CPR detail

6 Attacher responsibility percentage 41.2S9S (Ln 1 +(l/(Ln 4-l)*ln 2K((1/Ln 4)*Ln 3))/Lji 5

Net Cost of a Bare Pole

7 Gross pole Investment (AccL 364) 49,295.043

8 Accumulated depredation for poles 16,755,290

9 Accumulated deferred income taxes 0

10 Net pole investment 32,539,753

11 Appurtenance factor 87.00%

12 Gross pole Investment allocable to attachments 28,309,585 Une 10 x Une 11

13 Total number of poles 107,751

14 Net rost of a bare pole $262.73 Unel2/Unel3

Net Carrying Charge

15 Total general and administrative 10,164,119

16 Total electric plant in service 425,883,764

17 Total electric plant accumulated depreciation 134,648,942

18 Total electric plant accumulated deferred Income taxes 0

19 Administrative carrying charge 3.49% Une lS/(Une 16 - Une 17 • Une 18)

20 Maint expense for overhead lines^urrent Year 7,674,619

21 Maint expense for overhead lines-Current Year-1 8,203,571

22 Maint expense for overhead lines-Current Year- 2 7,117,045

23 Maint expense for overhead IInes-3-YearAverage 7,665,078 (Une 20 + Une 21 *• Une 22) / 3
24 Pole investment In Accts. 364,365, & 369 158,218,973

25 Depredation (poles) related to Accts. 364,365, & 369 45,505,682

26 Accumulated deferred income taxes for 364,365, & 369 0

27 Maintenance carrying charge 6.80% Line23/(Une 24 • Une 25 • Une 26)

28 Gross pole Investment (Acct. 364} 49,295,043

29 Net pole investment 32,539,753 Une 10

30 Depredation rate for gross pole Investment 3.60%

31 Depreciation carrying charge 5.45% (Une28/Une29)xUne30

32 Taxes (Accts. 408.1 + 409.1 + 410.1 + 411.4 - 411.1) 2,160,782

33 Total utility plant in service 425,883,764

34 Total company accumulated depredation 134,648,942

35 Total company accumulated deferred Income taxes 0

36 Taxes carrying charge 0.74% Line32/(Une 33 • Une 34 • Une 35)

37 Applicable rate of return (default) 8.50% TVARequired Rate

38 Return carrying charge (ROI * Net)/Gross 8.50%

39 Total carrying charges 24.99% Line 19 * Une 27 Une 31 * Une 36 * Une 38

RATE

40 Attacher responsibility percentage 41.25% Une 6

41 Net cost of a bare pole $262.73 Une 14

42 Total carrying charges 24.99% Une 39

43 Pole attachment rental rate 27.08 Une 40 X Une 41X Une 42



WA Exhibit No. 2.2 -tVA Rental Rate Formula

Blue Ridge EMC

2015 Data

Line # jOescriptlon j Amount (Definition/Data Input Code

Attacher Respanslbilltv Percentage

1 Space occupied 1.11 Per audit

2 Safety Space 3.33

3 Unusable space 27.23 Calculation-excludes Safety Space

4 Number of attaching entities 2.35 Per audit

5 Pole height 36.85 Calculated vi/ith CPR Detail

6 Attacher responsibility percentage 41.21% (Ln 1 +(l/{Ln 4-l)*Ln 21+((1/Ln 4)*Ln 3))/Ln 5

^ Net Cost of a Bare Pole

7 Gross pole Investment (Acct. 364] 50,390,546

8 Accumulated depreciation for poles 17,924,217

9 Accumulated deferred income taxes 0

10 Net pole investment 32,466,329

11 Appurtenance factor 87.29%

12 Gross pole investment allocabie to attachments 28,339,266 Line 10 x Line 11

13 Total number of poles 108,086

14 Net cost of a bare pole $262.19 Unel2/Unel3

Net Carivlng Charge

15 Total general and administrative 9,870,339

16 Total electric plant in service 440,866,858

17 Total electric plant accumulated depreciation 144,871,920

18 Total electric plant accumulated deferred income taxes 0

19 Administrative carrying charge 3.33% Line15/(Line 16 - Line17 • Line 18)

20 Maint expense for overhead lines-Current Year 7,951,569

21 Maint expense for overhead lines-Current Year -1 7,674,619

22 Maint expense for overhead lines-Current Year • 2 8,203,571

23 Maint expense for overhead lines-3-Year Average 7,943,253 (Line 20 + Line 21 + Une 22) / 3
24 Pole investment in Accts. 364,365, & 369 164,546,374

25 Depreciation (poles) related to Accts. 364, 365, &369 48,323,315

26 Accumulated deferred income taxes for 364,365, & 369 0

27 Maintenance carrying charge 6.83% Line23/(Llne 24 - Line25 • Line 26)

28 Gross pole investment (Acct. 364) 50,390,546

29 Net pole investment 32,466,329 Line 10

30 Depreciation rate for gross pole Investment 3.60%

31 Depreciation carrying charge 5.59% (Line 28/Une 29) x Line 30

32 Taxes (Accts. 408.1 + 409.1 + 410.1 + 411.4 - 411.1) 1.477,001
33 Total utility plant in service 440,866,858

34 Total company accumulated depreciation 144,871,920

35 Total company accumulated deferred income taxes 0

36 Taxes carrying charge 0.50% Line32/(Une 33 - Line34 - Line35)

37 Applicable rate of return (default) 8.50% TVARequired Rate

38 Return carrying charge (ROI * Net) / Gross 8.50%

39 Total carrying charges 24.76% Line 19 + Une 27 + Une 31 * Line 36 + Line 38

RATE

40 Attacher responsibility percentage 41.21% Une 6

41 Net cost of a bare pole $262.19 Line 14

42 Total carrying charges 24.76% Line 39

43 Pole attachment rental rate 26.75 Line 40 x Line 41 x Une 42
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WA Exhibit 2.3 - TVA Rental Rate Formula

Blue Ridge EMC

FY 2016 Data

I Amount |Deflnltlbri/Data Input Code

Attacher Responsibility Percentage

1 Space occupied 1.11 Per Audit

2 Safety Space 3.33

3 • Unusable space 27.26 Calculation • excludes Safety Space

4 Number of attaching entities 2.35 Per audit

5 Pole height 36.87 Calculated with CPR detail

6 Attacher responsibility percentage 41.1696 (In 1 +|l/(Ln 4-l)*Ln 2)4((1/Ln 4)*Ln3))/Ln 5

Net Cost of a Bare Pole

7 Gross pole Investment (Acct.364) 51,209,182

8 Accumulated depredation for poles 19,197,595

9 Accumulated deferred income taxes 0

10 Net pole investment 32,011,587

11 Appurtenance foctor 87.4196

12 Gross pole investment allocable to attachments 27.981.967 UnelOxUnell

13 Total number of poles 108.330

14 Net cost of a bare pole $258.30 Unel2/Unel3

Net Carrying Charge

15 Total general and administrative 9.666,925

16 Total electric plant In service 454,916.323

17 Total electric plant accumulated depredation 156,430,349

18 Total electric plant accumulated deferred Income taxes 0

19 Administrative carrying charge 3.2496 Une 15/(Une 16 - Une 17 - Une 18)

20 Maint expense for overhead lines-Current Year 8,486,535

21 Maint expense for overhead llnes-CurrentYear-1 7,951,569

22 MaInt expense for overhead lines-Current Year-2 7,674,619

23 Maint expense for overhead llnes-3-Year Average 8,037,574 (Une 20 4- Une 21 Une 22) / 3
24 Pole investment in Accts. 364.365, & 369 168,093,587

25 Depredation (poles) related to Accts. 364.365, &369 51,825/495

26 Accumulated deferred Income taxes for 364,365, Si 369 0

27 Maintenance carrying charge 6.9196 Une 23/(Une 24 - Une 25 - Une 26)

28 Gross pole Investment (Acct. 364) 51,209,182

29 Net pole Investment 32,011^87 Une 10

30 Depredation rate for gross pole Investment 3.6096

31 Depredation carrying cha^e 5.7696 (Line28/Une 29) x Une 30

32 Taxes (Accts. 408.1 + 409.1 + 410.1 -t- 411.4 - 411.1) 1,698,970

33 Total utility plant in service 454,916,323

34 Total company accumulated depredation 156,430,349

35 Total company accumulated deferred Income taxes 0

36 Taxes carrying charge 0.5796 Une 32/(Une 33 • Une 34 • Une 35)

37 Applicable rate of return (default) 8.5096 TVARequired Rate

38 Return carrying charge (ROI* Net) / Gross 8.5096

39 Total carrying charges 24.9896 Une 19 + Une 27 * Une 31 + Une 36 -f Une 38

RATE

40 Attacher responsibility percentage 41.1696 Une 6

41 Net cost of a bare pole $258.30 Line 14

42 Total carrying charges 24.9896 Une 39

43 Pole attachment rental rate 26.56 Une 40 x Une 41 x Line 42



WA Exhibit No. 2.4 - Transmission Poie Bare Pole Cost

Blue Ridge EMC
FY 2016 Data

Net Cost of a Bare Pole-Transmission

7 Gross pole Investment (Acct. 355) 25,154,088

8 Accumulated depreciation for poles 7,702,588

9 Accumulated deferred income taxes 0

10 Net pole Investment 17,451,500

11 Appurtenance factor 96.37%

12 Gross pole Investment aliocable to attachments 16,818,257 Line 10 x Line 11

13 Total number of poles 4,629

14 Net cost of a bare pole $3,633.24 Line 12/Line 13



line# IDescription

WA Exhibit No.2.5

FCC Cable Only Rate - Default Space

FCC CABLE-ONLY RATE

Blue Ridge EMC

FVizOie Data

Amount jPefihiti^

Attacher Responsibility Percentage

1 Space occupied 1 Presumption

2 Total usable space 13.50 Presumption

3 Attacher responsibility percentage 7.41% Line 1/Une 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 . Une 5 - Une 6

8 Appurtenance factor 87.41%

S Net pole investment ailocable to attachments 27,981,967 Une 7 x Une 8

10 Total number of poles 108,330

11 Net cost of a bare pole $258.30 Une9/Unel0

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% Une 12/(Une 13 - Une 14 - Une 15)

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% Une 17/(Une 18 - Une 19 • Une 20)

22 Gross pole investment (Acct 364) 51,209,182

23 Net pole investment 32,011,587 Line 7

24 Depredation rate for gross pole Investment 3.60%

25 Depreciation carrying charge 5.76% (Line22/Une 23) x Une 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% Line 26/{Line 27 - Une 28 - Line 29)

31 Applicable rate of return (default) 11.00%

32 Return carrying charge 11.00% FCC Mandate

33 Total carrying charges 27.87% Line 16 + Une 21 * Une 25 * Line 30 + Une 32

RATE

34 Attacher responsibility percentage 7.41% Une 3

35 Net cost of a bare pole $258.30 Une 11

36 Total carrying charges 27.87% Une 33

37 Pole attachment rate for cable-only 5.33 Line 34 x Une 35 x Line 36
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TVA Restricted Information - Confidential and Business Sensitive

PROPOSED BOARD RESOLUTION
(Pole Attachments)

WHEREAS, TVA regulates the retail rates oftheLocal Power Companies (LPCs) .that distribute
TVA power and establishes the terms and conditions under which TVA power issold toensure
that LPC systerris are operated for the benefit of the electric consumers and that rates arekept
as low as feasible;

WHEREAS, so thatelectric system assets andfunds are not used In a manner thatwould result
in the subsidization of non-electric activities, an LPC's electric system must be appropriately
compensated for theuse ofelectric system assets, including use by cable and
telecommunication providers making ormaintaining wireline attachments onan LPC's electric
system poles;

WHEREAS, a memorandum from theChief Financial Officer and Executive Vice President,
Financial Services (CFO). dated January 22. 2016 (Memorandum), a copy ofwhich isfiled with
the records of the Boardas Exhibit , recommendsthat the Board of Directors
approve the recommended methodology for regulation of pole attachment rates by adopting the
Determination on Regulation ofPole Attachments as described in the Memorandum;

BE IT RESOLVED, that after review ofsaid Memorandum, the Board ofDirectors finds itto be
appropriate and in the interest of TVA to approve the recommended methodology for regulation
ofpole attachment rates and adopts theDetermination on Regulation ofPole Attachments
attached to and described in the Memorandum.

RESOLVED further, that the Board hereby authorizes and directs the Chief Exe<^tive Officer
(CEO), to take all actions necessary orappropriate to implement theDetermination on
Regulation of PoleAttachments as further described inthe Memorandum.



TVA Restricted Information - Confidential and Business Sensitive

Board of Directors

SUBJECT

January 22, 2016
Financial Services

The Board is requested to approve the recommended methodology for regulation of pole
attachment rates byadoptingthe Determination on Regulation of Pole Attachments set out in
Attachment A and further described inthismemorandum. The Board is further requested to
authorize the Chief Executive Officer (CEO) to take all actions necessary or appropriate to
Implement the Determination on Regulation of Pole Attachments as described.

BACKGROUND

TVA sellselectric power to local power companies thatdistribute TVA power (LPCs) pursuant to
the Property Clause ofthe Constitution. Specifically, TVA electric poweris property of the
United States, and Congress has delegated toTVA the authority to managethat property.
Through the TVAAct, Congress has vested broad discretion Inthe TVABoard of Directors in
the exercise of their authorityto sell surplus power. Section 10 of the TVA Act authorizes the
TVA Board:

... to Include in any contract for the sale of power such terms and conditions,
Including resale rate schedules, and to provide for such rulesand regulations as
In its judgment may be necessary or desirable forcarrying out the purposes of
this chapter...

TVA is the exclusive retail rate regulator forLPCs that distribute TVA power. Further, through
the wholesale power contract with each LPC, TVA seeks to ensurethat electric systems are
operated for the benefit of electric consumers and that rates are kept as lowas feasible. It is
important to achieving these objectives that TVA ensure that LPC electricsystems are
appropriately compensatedforthe use ofelectric system assets fornon-electric purposes.

Over the last few years, TVA has seen an Increased regulatory focus on pole attachment fees In
the Valley. Forexample, in 2012the Kentucky CableTelecommunications Association (KCTA)
petitioned the Kentucky Public Service Commission (KYPSC) to order that the KYPSC has
jurisdictionover the rates charged by TVA LPCs. In2015, the KYPSC determined that it was
preempted from regulating the pole attachment rates charged by TVA LPCs. KCTA has
appealed the decision by the KYPSC. Similarly in2014, an opinion was sought from the
Tennessee AttorneyGeneral regarding the jurisdiction of the State of Tennessee (State) to
regulate the pole attachment rates ofTVA LPCs. The Tennessee Attorney General concluded
that such regulation by the State is not currently "clearly preempted," but stated that ifTVAwere
to assert its regulatory authority over the rates and revenues ofTVA LPCs in a way that directly
affected pole attachments, then regulation by the State would likely be preempted.

These and other activities in the Valley led to TVA's reevaluation of the need to refine TVA's
regulation of pole attachment rates to ensure that electric systems are being appropriately
compensated for the use of electric system assets. Failure to do so has a direct Impact on the
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retail rates charged by LPCs because electric ratepayers will beforced tosubsidize the
business activities ofthose entities attaching to the assets ofLPCs fornon-electric purposes.

ALTERNATIVES CONSIDERED

TVA's Regulatory Assurance staff (StafO reviewed infofmatlon related to pole attachment
regulation throughout the country and sought input from LPCs and the Tennessee Valley Public
Power Association (TVPPA) on the need for further regulation and suggested methods for such
regulation. TVPPA proposed a rate formula to TVA. and after consideration of feedback that
was received, Staff developed a draft proposal for refinement ofTVA's pole attachment
regulation. TVA sought feedback from LPCs on the proposal, and based on that feedback TVA
developed the following recommendation. TVA has held webinars and other meetings with
LPCs to discuss andsolicit input on pole attachment regulation. Feedback from individual LPCs
and the TVPPA Board of Directors has been generally supportive ofTVA's efforts and the
actions recommended.

RECOMMENDED ACTION AND POTENTIAL IMPACTS

It is recommended that the Board approve the methodology recommended byStafffor
regulation ofpole attachment rates that isfurther described below by adopting the
Determination on Regulation ofPole Attachments set out in Attachment A. Asummary of
Staffs considerations and the feedback received in developing this recommendation is provided
as Attachment B.

After studying several methodologies for calculating pole attachment rates, Staff developed a
methodology that provides for the fully allocated cost ofthe pole and is consequently designed
to better protect theelectric ratepayer. Under this ratemethodology, the pole attachment rateis
calculated by first establishing thetotal annual cost ofpole ownership, which includes
administration, depreciation, maintenance, taxes, and return on investment (ROi). The total
cost is then allocated among pole users based on: the actualnumber of pole users; an equal
allocation ofsupportspace among the pole users; an equal allocation of safetyspace among
pole users that are attaching for communication purposes; andan allocation ofusable space to
each pole user.

The methodology provides for equal sharing ofsupport space among all users, including
electric. Safetyspace, however, is allocated equally among users that are attaching for
communication purposes. While Staff hadInitially developed a methodology that allocated
safety space to all users, based on input from TVPPA and LPCs, Stafffurther evaluated the
appropriate allocation ofsafety space. As noted by the National Electrical Safety Code, the
safety space on a pole is forthe safety ofcommunication workers. Staffconcluded that it is
properto allocate safety space to users that attachforcommunication purposes, and the
methodology Is reflected in Attachment A.

Certain assumptions have been used for simplification and ease of administration In developing
a fully allocated cost methodology for individual LPCs. The calculation assumes: an average
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pole height of 37.5 feet, which is consistent with pole attachment rate formulas used in many
jurisdictions; a 15% discount factor to remove items such as cross arms and anchors from pole
costs; a uniform ROI equal to 8.5%; and that one foot (or twofeet depending on the attacher) of
space is occupied by each non-electric attaching party. Space allocation will be determined
using the actual number of attaching parties per pole, including the pole owner. TVA may adjust
the appropriateness of using assumptions and the assumptions being used from time to time.
Any such adjustments will be reported at least annually to the Audit, Risk, and Regulation
Committee of the TVA Board.

Some LPCs asked that TVA allow an LPC to apply actual data in place of the other assumptions
used in the formula, noting that some LPCs have actual system data that would allow for a more
accurate calculation. Staff considers a uniform ROI important to promoting consistency across
the Valley, but agrees that it may be appropriate to allow LPCs to use actual system data for
average pole height and discount factor. Accordingly, where such data is available and the LPC
provides sufficient justification to TVA supporting the use of actual data inputs for both pole
height and discount factor assumptions, the LPC may be permitted to use actual data. This is
reflected in Attachment A.

Staff completed a preliminary analysis to better understand the potential Impacts of the
proposed new pole attachment rate methodology. Based on a review of current pole
attachment rates charged by LPCs, the mid-point in the Valley is approximately$18. Applying
the recommended methodology may result in a mid-pointof approximately $30. Although most
LPCs are expected to see increased rates, some willsee decreases from rates that are
currently charged. These Impacts will likely change once Individual LPC pole accounting data is
reconciled and validated by both the LPC and TVA.

Several LPCs expressed concern about the variance from current rates that will be produced by
the methodology. WhileStaff considers these changes necessary to ensure proper Cost
recovery. Staff also recognizes the need to mitigate impacts of new rates. Accordingly, the
recommendation reflected in Attachment A provides for a phase-in period. Further, before an
LPC may apply the rate derived from the fully allocated cost methodology, Staff must validate
data and approve such rate. Following the Board's adoption of the methodology set out in
Attachment A, Staff will evaluate the rates calculated by analyzing each LPCs actual data. It is
recommended that the CEO be authorized to approve a mechanism, if needed, to further
address LPC rates that fall outside certain statistical parameters. This mechanism would be
subject to review by the Audit, Risk, and Regulation Committee of the TVABoard prior to
implementation.

It Is recommended that the Board authorize and direct the CEO to take all actions necessary or
appropriate to implement the Determination on Regulation of Pole Attachments. Further, for
purposes of clarity, TVA willdevelop a contract amendment in form and substance acceptable
to the Office of the General Counsel to more specifically incorporate TVA's regulatory control
over pole attachment rates into the wholesale power contract.
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Staff will continue to work with LPCs and TVPPA to provide for orderly Implementation of the
pole attachment methodology. All LPCs will be expected to enter into the contract amendment
described above as soon as practicable. An IPG may begin using the rate methodology
adopted herein as soon as TVA completes an evaluation of and affirms the rate. All LPCs are
expected to begin using the new pole attachment rate methodology by January 2017, but no
later than January 2018, as described in Attachment A.

Attachments

Attachment A: Determination on Regulation of Pole Attachments
Attachment B: Summary of Considerations and Comments

John M. Thomas III
Executive Vice President and Chief Financial Officer
Financial Services

MR 6 D-C

Attachments

cc (Attachments)
Dwain K. Lanier, MR 6D-C
Daniel P. Pratt, MR 6D-C
Van M. Wardlaw, BR 5D-C
Laura J. Campbell, MK1A-MET
JeffreyT. McKenzie, WT 7C-K
EDMS, WT CA-K

^yA. [jf fV\A
Sherry A. Quirk Date illiam D. Johnson



Attachment A

Tennessee Valley Authority

Determination on Regulation of Pole Attachments
February 2016

Determination By TVA Board

TVA is the exclusive retail rate regulator for local power companies (LPCs) that distribute TVA
power. Primarily through the wholesale power contract with each LPC, TVA seeks to ensure
that electric systems are operated for the benefit of electric consumers and that electric rates
are kept as low as feasible. Ensuring that LPCs are approprlateiy compensated for the use of
electric system assets is important to achieving these goals. Importantly, failure to do so will

have a direct impact on retail electric rates because electric ratepayers wiil be forced to
subsidize the business activities of those entities that are utilizing electric system assets. To
this end, TVA has evaluated the need to refine its regulation of the rates charged by LPCs
where parties such as cable or telecommunication (including broadband) providers make or
maintain wireline attachments to electric system assets.

The TVA Board determines it to be appropriate to refine TVA's regulation in this area by
identifying the methodology to be used by TVA LPCs in determining pole attachment rates and
clarifyingTVA's regulatory control over pole attachments within the wholesale power contract
between TVA and each LPC.^

Methodology

In establishing the formula to reflect the fully allocated cost methodology for each individual
LPC, certain assumptions have been used to simplify the calculation. The calcuiation for each
attaching party assumes: an average pole height of 37.5 feet; a 15 percent cross arm discount

factor; and allocation of either one foot or two feet of space depending on space occupied by
the communication attaching party; and a uniform return on investment (ROI) equal to 8.5%.

A more detailed explanation of the components in the poie attachment formula is located In
Appendix 1, and an example of the data used in the formula is located in Appendix 2. The
formula to be used by all LPCs in establishing pole attachment rates is:

Pole Attachment Rate = (Space Ailocation) x (Net Cost ofBare Pole) x (Carrying Cost)

Space Allocation - The percentage share of space based upon amount, types, and purposes
of space on the pole. Space is allocated based on: the actual number of pole users; an equal
allocation of support space among the pole users; an equal allocation of safety space among
poie users that are attaching for communication purposes; and an allocation of usable space to
each poie user. (See Appendix 3)

^Nothing herein is Intended to apply to reciprocal or joint use agreements at this time, although TVA
expects that appropriate costs will be borne by all participants in these reciprocal or joint use agreements.

Restricted Information - Deliberative and Pre-Decisional Privileged Page 1



Attachment A

• Net Cost of Bare Pole - The net pole investment, after applying Discount Factor,
divided by the number of poles.

• Carrying Cost - Annual operating expenses associated with pole ownership.
(Administrative Charge, Maintenance Charge, Depreciation Charge, and Taxes as a
percent of net plant plus the Return on Investment)

It is recognized that there may be circumstances In which it is appropriate for LPCs to use
actual system data where such data is available. Accordingly, ifan LPC provides sufficient
justification to TVAsupporting the use of actual data inputs for both average pole height and
discount factor, TVA may approve the use of such data. Further, TVA may re-evaluate the
assumptions used in the formula periodically as well as the appropriateness of using
assumptions or actual data in the formula and make adjustments as deemed appropriate. Any
such adjustments will be reported at least annually to the Audit, Risk, and Regulation
Committee of the TVA Board.

Before an LPC may apply the rate derived from the fullyallocated cost methodology, TVA must
validate data and approve such rate. Thereafter, on an annual basis, TVA willevaluate and
approve the rate to be used. In the event that the methodology produces a rate for an individual
LPC that TVA determines to be outside certain statistical parameters, an additional level of
review will be required forsuch rate.^ Recognizing that LPCs will need a period oftime to
phase-in any necessary changes to pole attachment rates to mitigate the effect of any
significant changes in rates, TVAwill work with LPCs to Implement the rates derived from the
methodology adopted herein using the attached Guideline Adjustment Scale (See Appendbc 4)
to provide for a transition period to the new rates.

Once the LPC begins applying the rate derived from the fully allocated cost methodology to its
arrangements with communication attachers, such rate should be properly adjusted either by
using the Handy Whitman Index or by applying the updated TVA approved pole attachment
rate. TVA also expects pole attachment counts to be updated on a reasonable cycle In order to
ensure accurate revenue collection to cover costs.

Incorporation into Wholesale Power Contract

For purposes of clarity, each LPC is expected to enter into an agreement with TVA as soon as
practicable to more specifically incorporate TVA's regulatory control over pole attachment rates
into the wholesale power contract. An LPC may begin using the rate methodology adopted
herein as soon as TVA completes an evaluation of and affirms the rate. All LPCs are expected
to begin using the new pole attachment rate methodology by January 2017 for all new and
renewal contracts. In the event that individual LPCs' circumstances warrant, TVA may extend
the time for implementation to no later than January 2018. TVA will develop guidance for LPCs
to address the application of new rates where existing contracts contain such provisions as
automatic renewal, extension, or re-opener provisions.

^Following the Board's adoption ofthe methodology, TVA Staffwill evaluatethe rates calculated by
analyzing each LPCs actual data. If it is determined that there is a need to do so, the CEO is authorized
to approve a mechanism to further address LPC rates that fall outside certain statistical parameters,
subject to review by the Audit, Risk, and Regulation Committee of the TVA Board prior to implementation.

Restricted Information - Deliberative and Pre-Decisional Privileged Page 2
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Pole Attachment Formula Components

Definitions: For purposes of this Exhibit, the following definitions shall apply, and all financial data have
been obtained from the local power companies (LPCs) most recent Annual Report to the Tennessee
Valley Authority:

"Administrative Charge" shall mean the total of all of the LPCs' administrative and general
expenses shown In all of the Sample LPCs' FERC Account 625 (which Is a totaling account for

FERC Accounts 920, 921, 923-926, 929 & 930) divided by the total of all of the LPCs' electric
plant, net of accumulated depreciation.

"Carrying Costs" shall mean the sum of the Administrative Charge, the Depreciation Charge, the
Maintenance Charge, the Rate of Return, and the Tax-Equivalent Charge, all of which shall be
stated as a percentage of net plant.

"Depreciation Charge" shall mean the median depreciation rate for the LPCs' multiplied by the
quotient of the LPCs' gross FERC Account 364 plant divided by the LPCs' net FERC Account 364
plant.

"Maintenance Charge" shall mean the three year average of the LPCs' FERC Account 593 plant
expenses divided by the sum of the Sample LPCs' plant shown in FERC Accounts 364, 365 and
369, net of accumulated depreciation.

"Net Cost of Bare Pole" shall mean the pole investment as shown in the LPCs' FERC Account
364, net of accumulated depreciation, multiplied by 1 minus the discount factor divided by
the total number of LPC utility poles Included in FERC Account 364.

"Discount Factor" represents the percentage of distribution pole plant items (only) in FERC
Account 364 excluding cross arms, anchors, etc.

"Return on Investment" shall mean eight and a half percent (8.5%).

"Space Allocation" is based upon a standard average 37.5 foot pole and the actual number of
parties per pole, including the pole owner.

"Tax and Tax-Equivalent Charges" shall mean the quotient of the LPCs' tax and/or tax-
equivalent payments shown in FERC Account 408.1 divided by all of the LPCs' electric plant, net
of accumulated depreciation.

V Restricted Information - Deliberative and Pre-Decisional Privileged
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Pole Attachment Formula Example

Net Cost of Bare Pole

Carrying Charge
$ 278.93 (a)

26.61% (b)

AnnualCost of Ownership (a*b=X) .S 74.22 X

Space Allocation (%of Total Pole)

Fully Allocated CostFormula (B+(1/(A-1)*C)+(1/A)*E)/(D+E) 28.44% Y ^

Maximum Rate per Pole

FullyAllocated Cost Formula (X*Y=Z) $ 21.11 Z

Space Allocation: Assumptions include3 entitles attachingto 37.5' pole.

(A)Number of Attaching Parties 3

(B)Space Occupied by Attaching Party 1 feet

(C)Safety Space 3.33 feet

(D)Total Usable Space 13.5 feet

(E) Total Support Space (6' Ground +18' Clearance) 24 feet

Administrative Charge

(1) A&6Expense (TVA AR Rptitem 625 &a/c 935-page 6) $ 1,321,181.13

(2) Net Plant Investment (TVAAR Rpt Item 6-Page 1) $40,478,879.32

Net Cost of a Bare Pole: (3)AdministrativeCharge (L(l)/L{2)) 3.26%

(1) Gross Pole Investment (FERC A/C364) $ 7,545,190.30

(2) Depreciation Reserve(FERC A/C108.364) $ 1,972,753.62 Maintenarice Charge

(3) Gross Plant Investment (FERC A/C364,365,& 369) $ 14,998,392.35 (ij Maintenance Exp. (Three yravg. -TVA AR a/c593-Page 6) $ 837,521.00

(4) Net Investment (Poles)(L(l)-L(2)) S 5,572,436.68 (2) Net Investment (Pole Accounts 364,365 &369) $ 9,779,762.19
(5) Net Investment (Bare Pole) (L(4) x .85) $ 4,736,571.18 (3) Maintenance Charge (L(l)/L(2)) 8.56%

(6) Number of Poles 16,981

(7) Net Cost of a Bare Pole (L(5)/L(6)) s 278.93 (a) Depreciation Charge

(1) Depreciation Rate (TVAAR Rpt -page 11) 3.00%

(2) Gross Pole Investment (Account 364) $ 7,545,190.30

(3) Net Pole Investment (Account 364) $ 5,572,436.68

Carrying Charge: (4) DepreciationCharge(L(l)x (L(2)/L(3)) 4.06%

(1) AdministrativeCharge 3.26% Taxes

(2) Maintenance Charge 8.56% (1) Total Current and Deferred Taxes (TVAAR a/c 408 Property-pg 29) $ 902,919.19

(3) Depreciation Charge 4.06% ^ (2) Net Plant Investment $40,478,879.32
(4) Taxes 2.23% (3) Taxes (L(l)/L(2)) 2.23%

(5) Return onlnvestrhent 8;50%

(6)Total CarryingCharge Rate (L(l)+L(2)+L(3)+L(4)+L(5)) , 26.61% (b) Return on Investment

AuthdrizedbyRegulatoryAuthority 8.50%

Restricted Informational -Deliberative and Pre-Decisiona! Privileged



Attachment A - Appendix 3
Space Allocation Illustration:

The Fully Allocated Cost Method

Allocates usable space

Equal sharing of safety space
among all users attaching for
communication purposes

Equal sharing of support space
among all users including
electric

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

Electric

(7.17')

Safety
(3.33') 1
Cable (1.0')

Telephone
(2.0')

Support
(24.0')

1

NOT TO

SCALE

, i
1 1
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Guideline Adjustment Scale:

Monthly - Adjustment (•)•/-)

Dollar Variance Transition Period * Low High

$ 0-$5 Immediate action $ $ 0.42

$ 6-$10 No more than 2 years $ 0.21 $ 0.42

$11-$20 No more than 3 years $ 0.31 $ 0.56

$21-$30 No more than 4 years $ 0.44 $ 0.63

$31 or greater No more than 5 years $ 0.52 $ >0.52

* Transition period begins upon effective date of new or updated contract with attaching party.

Restricted Information - Deliberative and Pre-Decisional Privileged



7VA RESTRICTED AND PRE-DECISIONAL
Attachment B

Summary of Consideration and Comments

Related to Recommendation to TVA Board February 2016

To understand the proposal being made to the TVA Board, the following summary is being
provided to address: 1) pole attachment rate methodologies, 2) the scope of pole attachment
regulation, and 3) comments TVA received regarding such regulation.

I. METHODOLOGIES

TVA's Regulatory Assurance staff (Regulatory Staff) reviewed severai methodologies by which
other regulatory bodies set pole attachment rates. After such review. Regulatory Staff focused
on four methodologies. Generally, ail formulas for calculating pole attachment rates are the
product of space factor and annual pole cost. Space factor, which establishes the percentage
of annual poie costs that each user of the pole will bear, is the primary driver in the differences
between formulas.

A. The Federal Communications Commission Method (FCC):

The FCC has established formulas for determining pole attachment rates for cable and
telecommunication attachments for investor-owned utilities. The FCC uses separate formulas
for cable and telecommunication service attachments. The FCC rate for cable service

attachments resuits in the lowest rate, requiring the attacher to typically only pay a rate that
amounts to recovery of approximately 7.4% of the annual pole cost. The traditional
telecommunication formula produces a rate that Is typically 16.9% of the annual pole cost In
non-urban areas and 11.2% in urban areas. In order to further the FCC's goal of "promoting

consistent, cross-industry attachment rates that encourage deployment and adoption of
broadband Internet access services,"^ the FCC, in recent years, has taken steps to "bring cable
and telecom rates for pole attachments into parity at the cable-rate level" by applying certain
allocators that serve to reduce recovery of capital and operating costs. The FCC does not have
jurisdiction to regulate the pole attachment rates of municipal and cooperative systems.

After careful review. Regulatory Staff recognized that because the FCC formulas are designed
to further the policy goal of encouraging broadband investment, particularly in rural areas, they
do not appropriately compensate the electric utility for the attachment. Unlike the FCC, however,
TVA is charged with keeping electric rates as low as feasible, and ensuring that electric
ratepayers do not subsidize other business activities is important in achieving this objective.
The manner in which the FCC methods determine space allocation on poles requires pole
owners to absorb most of the capital and operating costs of a pole on the assumption that pole
owners do not take the Interests of attaching entitles into account in making their capital

^Implementation ofSection 224of the Act; ANational Broadband Plan for OurFuture, WC Docket No. 07-245, GN
Docket No. 09-51, Order on Reconsideration, (released Nov. 24,2015)

https://aDPS.fcc.gov/edocs Dubllc/attachmatch/FCC-15-151Al.pdf
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investment decisions. This is particularly true in the cable formula, which only accounts for the
space occupied on the usable space of a pole. RegulatoryStaff disagrees with this assumption.

TVA's recommended methodology differs from the FCC telecommunication formula In
determining the space factor in several respects. Safety space, which is an amount of unused
space that is required on utility poles to safely separate electric facilities from communication
facilities, is assigned to the electric pole owner even though the safety space is solely for the
safety of communication workers. Regarding support space, the FCC telecommunication
method assigns 1/3 of the support space to the pole owner, which is the electric utility, and then
the remaining 2/3 of the support space is equally shared among all attaching entities, which also
includes the electric utility. The recommended TVA methodology allocates all of the safety
space to the communications attachers and equally allocates support space among ali
attachers, including electric.

S. The American Public Power Association Model (APPA):

The APPA has created a model licensing agreement that covers attachments to municipal utility
poles, ducts, and conduits owned by municipal electric utilities and a shared-cost formula for
calculating rates. The APPA model is designed to provide the utility with full recovery of its
expenses and fair compensation for use of its poles, and Regulatory Staff was able to utilize
many components from the APPA model. The primary difference between the TVA proposed
methodology and the APPA methodology is in allocation of safety space.

In determining the space factor, the APPA model allocates safety space equally among all pole
users, including electric. Like the APPA model, TVA plans on employing assumptions for
average pole height and discount factor, but with flexibility to allow the use of actual data when it
is available and othenA/ise justified.

C. "Analysis of Pole Attachment Rate Issues in Tennessee," prepared by Tennessee
Advisory Commission on Intergovernmental Relations (TACIR^):

In 2007, the TACIR commissioned a study of proposed legislation in Tennessee that addressed
the issue of pole attachments by cable and telecommunication providers to the poles owned by
cooperative and municipally owned utilities. The TACIR report collected information about
methods used by electric providers in Tennessee, and it provided a comparison of the FCC
cable formula, the FCC telecommunication formula, and a "full-cost" methodology utilized by
some electric utilities. The full cost allocation method reviewed in the TACIR report most closely

met the objectives of TVA's pole attachment regulation. For a three-party pole, this method
generally results in a space factor of 28.4%, which allocates safety space to non-electric users
and provides for equal sharing of support space. This is consistent with the final TVA
recommendation.

Available at https://www.tn.gov/assets/entities/tacir/attachments/pole_attachment_rate_issues.pdf
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D. Tennessee Valley Public PowerAssociation (TVPPA):

In response to a request from TVA, TVPPA proposed a methodology for TVA to consider in Its
regulation of pole attachment rates. (See Appendix 1) Like the formula reviewed in the TACIR
report, TVPPA proposed a methodology that provides for an equal allocation of support space,
an equal allocation of safety space to ail communication users, and an allocation of usable
space to each pole user. Because Regulatory Staff concluded that the methodology proposed
by TVPPA best reflects full cost allocation, the final recommendation is largely consistent with
the TVPPA proposal. It does, however, differ in a few respects. Notably, the Regulatory Staff
recommendation includes an 8.5% ROI Instead of 10%, and the TVA methodology uses the
actual number of pole attachers instead of an assumption of three per pole.

II. SCOPE

The scope of pole attachment regulation by many regulatory bodies Is broader than the
regulation that TVA is seeking to refine with this currenteffort. Regulatory Staff considered
whether such regulationshould includejoint use agreements or other similar reciprocal
agreements with telephone companies that also own poles within LPOs* respective service
areas. Because joint use and reciprocal arrangements provide benefits (from reciprocal use of
poles) that are not present In non-reciprocal arrangements, the rate methodologyunder
consideration was not determined at this time to be well-suited to address joint use and other
reciprocal arrangements.

Further, Regulatory Staff noted that many regulatory bodies not only regulate the rate for pole
attachments but also the terms and conditions for pole attachment, such as dismantling fees
and penalties. Regulatory Staff contemplated a similar regulatory scope but determined that
regulating beyond the rate is neither feasible nor appropriate at this time.

III. COMMENTS

A. Solicitation of Input

On August 12, 2015, TVA sent a letter to LPCs and the Tennessee Valley Public Power
Association (TVPPA) indicating that TVA was evaluating further refinement of TVA's regulation
of pole attachment rates. TVA invited recommendations on a pole attachment methodology.
(See Appendix 2) TVPPArecommended the methodologydescribed above, and TVA reviewed
the TVPPA recommendation along with research conducted by Regulatory Staff. On November
10, 2015, TVA provided to all LPCs for Input a draft recommendation addressing refinement of
TVA's regulation of pole attachment rates and setting out a proposed methodology. (See
Appendix 3)

TVAconducted a series of webinars and meetings with LPCs and received feedback from many
of them and TVPPA. Largely, that feedback fell Into three broad categories: methodology;
changes in rates/implementation; and scope of regulation. Regulatory Staff considered the
feedback in developing the final recommendation made to the TVA Board. Below Is a summary
of the Regulatory Staff's consideration of the feedback received.
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B. Summary of Feedback

1. Methodology

TVA's Initial draft recommendation provided for the safety space on an electric pole to be
allocated equally among all attachers, Including electric. TVA specifically asked for input on this
issue, and many LPCs expressed concern about the appropriateness of allocating any of this
space to electric. While some LPCs supported the equal allocation of safety space, almost all
that commented on this Issue noted that safety space is only required for the protection of
communication workers. The National Electrical Safety Code recognizes this space as being a
"Communication Worker Safety Zone," and many LPCs urged TVA to recognize this by
allocating all of the safety space to non-electric attachers. Regulatory Staff agrees that safety
space should be allocated to the communications attachers and this is reflected in the ultimate
recommendation to the TVA Board.

For simplification and ease of administration, the methodology developed by Regulatory Staff
for calculation of pole attachment rates includes certain assumptions. Regulatory Staff
attempted to balance rate calculations for each LPC with concerns about cost and other
resource constraints associated with compiling and validating Individual data components that
may not be easily available. The initial draft that was provided to LPCs for input included
assumptions for pole height, discount factor, return on investment, space occupied per attacher,
and number of attachers per pole. Feedback on each of these is provided below:

• Pole Height - Regulatory Staffs Initial draft recommendation assumed a pole height of
37.5 feet, which is consistent with the assumption included in poie attachment rate
formulas used in many jurisdictions. Several LPCs noted that pole heights vary
significantly and questioned whether actual pole height data should be used. Some
expressed concerns about using such assumptions since some LPCs operate and
maintain an electric system with an average pole height greater than 37.5 feet and some
LPCs may be lower. LPCs also Indicated that utilizing each LPCs actual average pole
height will produce a more accurate rate for that utility. While Regulatory Staff considers
pole height to be an area where it Is appropriate to utilize an assumption, the final
recommendation to the TVA Board allows for LPCs to use actual data for both pole
height and discount factor when requested by the LPC and verified by TVA as
appropriate.

• Discount Factor - In order to determine the cost of a pole, the net pole cost as reflected
in the LPCs financial records is reduced by an amount determined to represent costs
associated with items such as cross arms and anchors because these items are not

used by communication attachers. Consistent with some of the methodologies
reviewed, Regulatory Staff considers 15% of the net pole costs to be a fair
representation of these costs. Some LPCs suggested that it would be more appropriate
to permit LPCs to use their actual system data for this input into the formula. As
explained above, this Is reflected In the final recommendation.

• Return on Investment - Staff has recommended that the methodology include an 8.5%
return on investment (ROI). Several LPCs questioned the use of a standard ROI Instead
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of allowing for the use of Individual LPC calculations of the cost of capital. Some
suggested that 8.5% is too high, and others thought it is too low. Rather than" using an
individualized ROi that is calculated for each LPC system, Regulatory Staff considers a
uniform ROI to be appropriate in order to promote consistency across the Valley. The
assumption included in the methodology was calculated by TVA's Treasury Staff utilizing
2014 LPC financial data. TVA provided additional Information to LPCs to describe the
manner in which TVA concluded that 8.5% represents a reasonable weighted average
cost of capital for LPCs as reflected in the final Regulatory Staff recommendation. (See
Appendix 4)

• Space Occupied per Attacher - The initial draft recommendation Included an assumption
that one foot of space is occupied by each attaching party. Some LPCs noted that the
amount of space used by an attacher can vary depending upon the type of attachment
and questioned whether different assumptions should be used. To address this,
Regulatory Staff modified the formula to calculate a rate for either one foot of space or
two feet of space. This Is reflected in the final recommendation to the TVA Board.

• Number of Attachers per Pole - Regulatory StafTs initial draft recommendation utilized

an assumption of three attachers per pole in determining space allocation. Regulatory
Staff considered this to be a reasonable average to use across the Valley, and this
assumption is consistent with some of the other methodologies that were reviewed.
Several LPCs provided information about the actual number of attachers on their system
and questioned the use of an assumption instead of actual data. This feedback
increased TVA's level of confidence that LPCs have the data available to determine the

actual number of attachers. In the final recommendation to the TVA Board, space
allocation will be determined using the actual number of attachers on the poles.

Tax-equivalent charges directly paid by LPCs are included In determining the carrying costs
component of the proposed formula. Some LPCs suggested that 5% of the LPC power costs
should also be added to their annual pole costs because LPC wholesale rates include an

amount that represents payments paid by TVA to state and local governments in-lieu-of taxes
(PILOT). Regulatory Staff does not consider it appropriate to include these power costs
because they do not directly apply to the cost of the pole asset.

2. Change in Rates and Implementation Issues

As LPCs evaluated the rates for their own systems using the methodology being proposed to
the TVA Board, many raised concerns about both the variance from current rates and the
appropriate way to implement the rates. Several LPCs noted that their own rates are likely to
increase based on a preliminary review of the rate methodology. They expressed concern
about the reaction of current attachers to these increases and suggested that this could result in
legal challenges and collection problems. Some LPCs suggested that it may be appropriate to
cap the rates produced by the methodology or to otherwise provide for some flexibility in
determining the appropriate rate for an LPC. For example, one LPC questioned whether TVA
would allow an LPC to charge the Valley-wide average pole rate or a rate that is within a certain
band of the Valiey-wide average pole rate.
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While Regulatory Staff considers it necessary for the TVA Board to adopt a methodology that
ensures appropriate cost recovery for the use of electric system assets, Regulatory Staff
recognizes the need to mitigate some of the impacts associated with the new rates.
Accordingly, where rates are determined to be outside certain statistical parameters an
additional level of review will be required. Following the Board's adoption of a methodology.
Regulatory Staff will evaluate and analyze the rates calculated by applying each LPC's actual
data to the methodology. The recommendation being made to the TVA Board provides for
TVA's Chief Executive Officer (CEO) to approve a mechanism to further address LPC pole
attachment rates that fall outside certain statistical parameters.

Regulatory Staff Is also recommending a phase-in approach to implementing new pole
attachment rates. This is designed to provide a period of time for the LPC and attaching parties
to adjust to changes in rates calculated by the new methodology. TVAreceived many questions
related to implementation and TVA's expectations related to new and existing contracts.
Regulatory Staff believes that the nature of the issues raised Is such that they can be resolved
through continued discussion between TVA and LPCs.

3. Scope of Recommendation

Several LPCs suggested that TVA's regulatory focus should extend beyond the rates charged
for attachments. For example, some suggested that TVA should authorize punitive actions to
be taken for certain actions, such as failure to pay In a timely manner and failure to remove
attachments. Some LPCs noted that certain actions by attaching parties can create safety and
other concerns for the electric department. Some also suggested that TVA should develop
regulations or guidance to address things such as non-payment, late fees, back-billing for
unreported attachments, contractual issues, and enforcement of new rates.

Regulatory Staff considers these Issues to be outside the scope of the present effort and is not

making any recommendations to the TVA Board at this time. Regulatory Staff will continue to
work with LPCs on issues related to pole attachments and evaluate the appropriateness of
further regulation.
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October 8,2015

Ms. Jennifer Brogdon
TVA Regulatory Assurance
1101 Market Street MR 6D

Chattanooga TN 37402

Dear Ms. Brogdon;

As you know, the Board ofDirectors ofthe Tennessee Valley Public Power
Association (TVPPA) andvariotis TVPPA committees havebeenevaluating
ways in whichTVA couldmore directly regulate pole attachment ratesfor
TVPPA member systems. While pole attachment rates are already within
TVA's regulatory oversight, this approach wouldprovidea more pacific
fiamework for evaluating and regulating these rates.

The TVPPA Board ofDirectors discussed this matter at its September 14,
2015 meeting. At that meeting, the Board ofDirectors unanimously approved
somepole cost calculation and cost allocation principles for recommendation
to TVA based upon the work of the TVPPA Joint Use Committeeand the
TVPPA Regulatory Committee. TVPPA has developeda proposed Rate
Formula based upon this methodology.

We have attached an overview of the proposed Rate Formula as Exhibit A.
Exhibit B contains more detailed information on the Rate Formula. TVPPA

submitsthat the Rate Formula provides a rate methodologythat appropriately
shares costs ofpole ownershipbetween local power companiesand the parties
that utili^ their poles. The Rate Formula calculates the total armual cost of
pole ownership, including administration, depreciation,maintenance, taxes
and payments in lieu oftaxes, cost ofcapital and a rate of return, and then
allocates that total cost among pole users based on an assumed system average
number ofpole users. The allocationmethodologyprovides for an equal
allocationof support space on the pole among all pole users, an equal
allocationofsafety space on the pole among pole users other than the electric
system, and an allocation ofusable space to each pole user.

As you will note, TVPPA suggests diat this formula should be limited to
regulation of rates included in license agreements between local power
companies and fliird parties making or maintaining wireline attachmentsin the
communications space on the local power companies' poles. Today, local
power companies typically operate under long-standing joint use
arrangements or other similar reciprocal agreements with telephone
companiesthat also own poles within the local power companies' respective
service areas. This regulatory policy is not intended to apply to such current or
future joint use arrangements.

An organization of municipally and cooperativeiy
owned electric powersystems purchasing power
from the Tennessee Valley Authority.
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Ms. Jennifer Brogdon
October 2,2015

^ Page 2

The TVPPA Board recommends that TVA adopt a transition period that will
give local power companiessufficienttime to compile, review and, if
necessary, reconcile their pole plant accountingrecords in order to capturethe
appropriate costs of ownership. Thistransition period should also allow local
powercompanies sufficient time to phase in any necessary changes to their
pole attachment rates to mitigate anysignificant changes in rates- positive or
negative - on TVPPAmember systems and the parties that utilize their poles.
To provide greater predictability and stability for tlus rate structure,TVPPA
further submits tiiat TVA should allow local power companies to use plant
account data from multiple years where necessary to normalize a local power
company's plant costs; and TVPPA requests that TVA allow local power
companies to utilize a generally acceptedindex, such as the Handy-Whitman
Index, to adjust costs on intervals not to exceed five (5) years.

The transitionplan will play a critical role in ensuring the successof this more
detailed regulatory stnictiu«, and TVPPA would welcome the opportunity to
discuss transition issues in greater detail with TVA. The TVPPA Joint Use
and Regulatory Committees have a wealth ofknowledge on this topic and will
be valuable resources to TVA in this process.

We appreciate the opportunity to work with you and others at TVA on this
issue. The TVPPA Board, its Committees, its staffand I will be available at
your convenience to discuss next steps in this process.

Smcerely,

3

'resident & CEO
W. Simmons



EXHIBIT A

Pole Attachment Rate Formula

Attachment Pole Cari-ying Space
Rate Cost Costs Allocation

Pole cost = Net cost of a bare pole (the average
investment per pole net of depreciation)
Carrying costs = Annuai operating expenses associated |
with pole ownership I

- Administrative

- Maintenance

- Depreciation
- Taxes and in lieu of tax payments
- Cost of capital and rate of return

Space allocation = share of costs based upon amount of
space on a pole

Page 1



EXHIBIT A

Space Allocation: The Fully Allocated Cost Method

Electric (7.17)

Safety (3.33)

Cable (1.0)

TelepKone (2.0)

Support (24.0)

NOT TO SCALE

P

•The fully allocated cost method allocates:

•Usable Space

•Equal sharing of Safety Space with
communications attachers

•Equal sharing of Support Space with
all users (including local power
company)

•Space Allocation: 28.44%, based upon an
assumed 37.5' pole with 3 average users

•This allocation method results in a more
equal allocation of costs among the pole
owner and pole users

Page 2
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EXHIBIT B

Rate Formula

1. Attachment Rate Calcnlation. A local power company (or "LPC") will use the
following formula for calculating a cost-based pole attachment rate:

Attachment Rate = Pole Cost * Space Allocation * Carrying Costs

2. Definitions. For purposes of this Exhibit, the following definitions shall apply, and an
LPC shall calculate the Pole attachment rate financial data drawn from the LPC's Annual Report
filings with TVA:

a. "Administrative Charge" shall mean the total of all of the LPC's administrative
and general expenses associated with ownership of its overhead plant, including without
limitation those expenses shown in the UC's FERC Account 625 (which is a totaling account
for FERC Accounts 920, 921, 923-926, 929 & 930) divided by the total of all of the LPC's
electric plant, net of accumulated depreciation.

b. "Carrying Costs" shall mean the sum of the Administrative Charge, the
Depreciation Charge, the Maintenance Charge, the Rate of Retum, and the Tax-Equivalent
Charge, all of which shall be stated as a percentage of net plant.

c. "Depreciation Charge" shall mean the depreciation rate for the LPC's pole plant
multiplied by the quotient of the LPC's gross FERC Account 364 plant divided by the LPC's net
FERC Account 364 plant.

d. "Maintenance Charge" shall mean the total of all of the LPC's maintenance
expenses associated with ownership of its overhead plant, including without limitation the LPC's
FERC Account 593 plant expenses divided by the sum of the LPC's plant shown in FERC
Accounts 364,365 and 369, net of accumulated depreciation.

e. "Pole Cost" shall mean eighty-five percent (85%) of the pole investment as shown
in the LPC's FERC Account 364, net of accumulated depreciation, divided by the total number
of LPC utility poles included in FERC Account 364.

f. "Rate of Retum" shall mean ten percent (10%).

g. "Space Allocation" shall mean twenty-eight and 44/100 percent (28.44%), which
is based upon an average 37.5 foot pole and an average of three pole users per pole, including the
pole owner.

h. "Tax and Tax-Equivalent Charges" shall mean the total of all of the LPC's tax and
tax equivalent charges associated with ownership of its overhead plant, including without
limitation the quotient of the Sample LPCs' tax and/or tax-equivalent payments shown in FERC
Account 408.1 divided by all of the Sample LPCs' electric plant, net of accumulated
depreciation.
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3. Applicabilitv. The Rate Formula is limited to regulation of rates included in license
agreements between LPCs and third parties making or maintaining wireline attachments in the
communications space on the local powercompanies' poles. As of the date of adoption of this
policy, LPCs typically operate under long-standing joint use arrangements or other similar
reciprocal agreements with telephone companies that also own poles within the local power
companies' respective service areas. Those agreements provide for a different allocation and
sharing of operating and financial responsibilities between the parties. While a LPC is not
precluded from using this rate policy for joint use agreements, nothing in this rate policy is
intended to apply to such current or future joint use arrangement.
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M
Tennessee Valley Authority, 1101 Market Street, MR 6D-C, Chattanooga, Tennessee 37402-2801

August 12. 2015

Dear:

At the February 5,2014, TVPPA Regulatory Committee meeting, TVA President and CEO
Bill Johnson stated that in light of increased regional regulatory focus on pole attachment
fees, TVAwill evaluate whether further refinement of its regulation of Local Power Company
(LPC) pole attachment rates is needed. TVA, pursuant to the TVA Act, has the exclusive
authority to regulate retail rates and ser>^ce practices of LPCs, including establishing terms
and conditions under which TVA power is resold. TVAhas a duty to ensure that electrical
power is supplied at the lowest feasible cost, and this requires that the electric system is
appropriately compensated for the use of electric system assets. To this end, in accordance
with Mr. Johnson's directive, TVA is further analyzing the pole attachment charges
throughout the Valley to determine whether current practices ensure appropriate recovery so
that ratepayers are charged costs properly assigned to their electric system.

TVA appreciates the efforts by TVPPA's Joint Use Committee, on behalf of the TVPPA
membership, In studying pole attachment rate practices at TVA's request. We look fonward
to the Committee making a recommendation to TVA on a fair and consistent pole attachment
cost recovery methodology. Given that any regulatory policy changes in pole attachment
regulation will impact many, if not all, LPCs, TVA encourages TVPPA's and LPCs'
engagement and Input on this matter. If, as a result of these efforts, TVA staff concludes that
refinements to TVA's pole attachment regulation are necessary or desirable, we expect to
make such a proposal to the TVA Board at its February 2016 meeting. In order to provide
adequate time for review and consideration of feedback from all 155 LPCs, the following
preliminary timeline has been established:

August to September 2015 - TVA continues to coordinate with TVPPA Joint Use
Committee and solicits input from LPCs. Send all feedback to Barry Bamett at
jbbamett@tva.gov.
September 2015 - Date by which TVA expects a recommendation from LPCs and
TVPPA

September 2015 - TVA completes draft recommendation and provides to TVPPA
and LPCs

October 2015 to November 2015 - TVA solicits feedback from LPCs and TVPPA

on TVA's draft recommendation

January 2016 - TVAfinalizes recommendation for TVA Board action Sincerely,

Jennifer Brogdon
Director

Regulatory Assurance
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Tennessee Valley Authority, 1101Market Street, MR 6D-C,Chattanooga,Tennessee37402-2801

November 10,2015

DearTVA Local Power Company:

TVAhas been reviewing Its regulation of pole attachment rates. We appreciate the local power
companies (LPCs) who responded to our August 12 request and provided input to TVAon an
appropriate and consistent cost recovery methodology. TVAalso appreciates the collaborative
efforts of TVPPA and the Joint Use Committee who, on behalf of its members, studied pole
attachment rate practices and made a proposal to TVA.

TVAhas incorporated feedback from LPCs and TVPPA in developing the enclosed pole attachment
rate methodology. Information is provided on the scope, methodology, and Implementation plan.

So that you can fully consider TVA's recommendation, 1am enclosing a rate calculation template to
assist you In calculating the pole attachment rate that would be derived from the formula proposed in
TVA staff's recommendation If It is ultimately adopted by the TVA Board. An excel spreadsheet
version will be e-mailed to you for your use. Ifyou need assistance with the template, please contact
Laura McDade at 423-751-2474 or ldmcdade@tva.gov.

TVA plans to present a final recommendation to the TVA Board at the February 2016 meeting. As
you willsee in the enclosed recommendation, TVA Is specifically seeking additional Input on the
allocation of safety space to pole users. Please submit your Input on TVA's Staff
Recommendation to Barry Bamett at 865-632-2107 orjbbamett@tva.gov. To allow adequate time
for TVA's review and consideration, please provide your feedback on this recommendation by
November 30. Please note that a webinar is scheduled Thursday, November 19 from 2:00 p.m.
until 4:00 p.m. (CT) to provide an opportunity for more discussion.

In order to better analyze pole attachment rates, TVA would appreciate current pole attachment rate
information from you. Your assigned TVA Distributor Assurance field accountant will contact your
accountant for information in the coming days, if you have any questions, please contact me at 423-
751-8397 or a member of the Regulatory Assurance staff.

Sincerely,

(Original Signed By):

Jennifer Brogdon
Director

Regulatory Assurance

Enclosures
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Tennessee Valley Authority

TVA Staff Recommendation for Refining Pole Attachment Rate Regulation

Provided For Input

November 10, 2015

Scope

Tennessee ValleyAuthority (TVA) Isthe exclusive retail rate regulator for local power companies (LPCs)

that distribute TVA power. One primary objective ofTVAis to ensure that power Issold at rates as low

as feasible, and accordingly, LPC electric systems must be appropriately compensated for the use of

electric system assets for non-electric purposes. As part of approving each LPC's electric rates, TVA

evaluates each LPC's revenue requirements which, among other things, include revenue from pole

attachment fees.

TVA staff's recommendation for refining its pole attachment regulation (Staff Recommendation) is being

provided forTVPPA's and LPC'sInput, and a final recommendation ultimately will be proposed to the

TVA Board. The scope of the Staff Recommendation is limited to regulation of rates Included in

agreements between LPCs and third parties making or maintaining wireline attachments, such as cable

or telecommunication (including broadband) providers. This recommendation is not Intended to apply

to reciprocal or joint use agreements at this time although TVAalso expects appropriate costs to be

borne by all participants in these reciprocal or joint use agreements.

Methodology

TVA staff reviewed Information related to pole attachment regulation throughout the country. Staff has

observed that most methods for calculating pole attachment rates are based on the annual cost (or

carrying charge) of a pole and the proportion of the attaching space on the pole occupied by an

attachment. TVA does not feel that these methods recover the full costs associated with the pole

attachment, so the Staff Recommendation provides for a pole attachment rate methodology that

recovers the full cost of the pole In order to ensure that electric system ratepayers are not Incurring

costs that should be borne by attachers.

Under this proposed rate methodology, the pole attachment rate Is calculated by first establishing the

total annual cost of pole ownership, which includes administration, depreciation, maintenance, taxes,

and rate of return. The total cost Is then allocated among pole users based on: an assumed system

average number of pole users; an equal allocation of support space among the pole users; an equal

allocation of safety space among pole users; and an allocation of usable space to each pole user. As to

the allocation of safety space among all pole users, TVAIs specifically seeking additional input.

Restricted Information - Deliberative and Pre-Decisional Privileged Page 1
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It has been suggested to TVA that allocation of safety space to only the third-party attachers would be
more appropriate because the safety space is for the benefit of those third parties. Accordingly, while

the attached methodology reflects an equal allocation of this space, TVA staff will further evaluate this

issue along with any additional feedback that is received.

TVA recognizes that LPCs will need a period of time to phase-in any necessary changes to pole

attachment rates to mitigate any significant changes In rates that will impact the LPCs and the attachers.

Accordingly, TVA willwork with LPCs to Implement the rates derived from this rate methodology using

the attached Guideline Adjustment Scale (Appendix 1) to provide for a transition period to the new

rates. The Guideline Adjustment Scale provides for a period of time to adjust rates based on the

difference between current and new rates.

In establishing the formula to reflect the fully allocated cost methodology for each Individual LPC, TVA

has utilized certain assumptions to simplify the calculation. For example, the calculation assumes an

average of three attaching parties per pole, an average pole height of 37.5 feet, a 15 percent cross arm

discount factor, and a uniform return on Investment equal to 8.5%. A uniform return on investment

percent used by all LPCs Inthe calculation of their pole cost rate will help promote consistency across

the Valley. TVA will re-evaluate this percentage periodically for the pole attachment formula. A more

detailed explanation of the components in the pole attachment formula is located in Appendix 2, and an

example of the data used In the formula is located In Appendix 3.

Formula: (Space Allocation) x (Net Cost ofBare Pole) x (Carrying Cost)

• Space Allocation - The share of cost based upon amount, types, and purposes of space on the

pole. (See Appendix 4)

• Net Cost of a Bare Pole - 85% of the net pole Investment divided by the number of poles.

• Carrying Cost - Annual operating expenses associated with pole ownership. (Administrative,

Maintenance, Depreciation, and Taxes as a percent of net plant plus input for return on

Investment.)

Once the LPC Is applying the rate derived from the fully allocated cost methodology, then the LPC may

use the Handy Whitman Index to annually escalate the pole attachment rate. Also, TVA would expect

pole attachment counts to be updated In a reasonable cycle time to ensure accurate revenue collection

to cover cost.

Implementation

Contingent upon TVA Board approval, TVA and LPCs should enter Into an agreement no later than

January 2017 to put the new methodology and rate into effect, some of which will be transltloned over

time. TVAexpects LPCs financial and accounting records to be accurate and urges LPCsto begin

reviewing accounting information now. TVArecognizes that some LPCs may need this additional time

(until January 2017) to review and reconcile pole plant accounting data.

Restricted Information - Deliberative and Pre-Decisional Privileged Page 2
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Appendix 1

Guideline Adjustment Scale:

Monthly - Adjustment (+/~)

Dollar Variance Transition Period * Low High

$ 0-$5 Immediate action $ $ 0.42

$ 6-$10 No more than 2 years $ 0.21 $ 0.42

$11-$20 No more than 3 years $ 0.31 $ 0.56

$21-$30 No more than 4 years $ 0.44 $ 0.63

$31 or greater No more than 5 years $ 0.52 $ > 0.52

* Transition period begins once current contractual agreements have expired.

Restricted Information - Deliberative and Pre-Decisional Privileged Pages
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Appendix 2

Pole Attachment Formula Components

Definitions: For purposes of this Exhibit, the following definitions shall apply, and all financial data have
been obtained from the locai power companies (LPCs) most recent Annual Report to the Tennessee
Valley Authority:

"Administrative Charge" shall mean the total of all of the LPCs' administrative and generai
expenses shown in all of the Sample LPCs' FERC Account 625 (which is a totaling account for
FERC Accounts 920, 921, 923-926, 929 & 930) divided by the total of all of the LPCs' electric
plant, net of accumulated depreciation.

"Carrying Costs" shall mean the sum of the Administrative Charge, the Depreciation Charge, the
Maintenance Charge, the Rate of Return, and the Tax-Equivalent Charge, all of which shall be
stated as a percentage of net plant.

"Depreciation Charge" shall mean the median depreciation rate for the LPCs' multiplied by the
quotient of the LPCs' gross FERC Account 364 plant divided by the LPCs' net FERC Account 364
plant.

"Maintenance Charge" shall mean the three year average of the LPCs' FERC Account 593 plant
expenses divided by the sum of the Sample LPCs' plant shown in FERC Accounts 364, 365 and
369, net of accumulated depreciation.

"Pole Cost" shall mean eighty-five percent (85%) of the pole investment as shown In the LPCs'
FERC Account 364, net of accumulated depreciation, divided by the total number of Sample LPC
utility poles included in FERC Account 364.

"Rate of Return" shall mean eight and a half percent (8.5%).

"Space Allocation" shall mean twenty-six and 96/100 percent (26.96%), which Is based upon an
average 37.5 foot pole and an average of three parties per pole, including the pole owner.

"Tax and Tax-Equivalent Charges" shall mean the quotient of the LPCs' tax and/or tax-
equivalent payments shown in FERC Account 408.1 divided by all of the LPCs' electric plant, net
of accumulated depreciation.

Restricted Information - Deliberative and Pre-Decisional Privileged Page 4
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Appendix 3
Pole Attachment Formula Example

Net Cost of a Bare Pole

CarryingCharge
$ 278.56 (a)

26.8196 (b)

Annual Cost of Ownership (a*b=X) $ 74.68 X

Space Allocation {%of Total Pole)

FullyAllocated Cost Formula (B+(1/(A)'C)+(1/A)*E)/(D+E)

Maximum Rate per Pole

Fully Allocated Cost Formula (X*Y=Z) S 20.13 Z

Space Allocation: Assumptionsinclude3 entitles attaching to 37.5' pole.

(A)Number of Attaching Parties 3

(8) Space Occupied by Attaching Party 1 feel

(C) Safety Space 3.33 feet

(D)Total Usable Space 13.5 feet

(E)Total Support Space (6' Grounds 18' Clearance) 24 feet

Administrative Charge

(1) A&G Expense(TVAAR RptItem 625 8ia/c 935 -page 6) $ 1,321.181.13

(2) Net Plant Investment (TVAAR Rpt item 6-Page 1) $40,478,879.32

Net Cost of a Bare Pole: (3)Administrative Charge (L(l)/L(2)) 3.26%

(1) Gross Pole Investment (FERCA/C 364) $ 7,545,190.30

(2) Depreciation Reserve (FERCA/C 108.364) s 1,972,753.62 Maintenance Charge

(3) Gross Plant Investment (FERCA/C364,365,& 369) s 14,998,392.35 (1) Maintenance Exp.fThreeyravg. -TVAAR a/c593-Page 6) $ 855,593.57

(4) Net Investment (Poles) (L(l)-L(2)) s 5,572/436.68 (2) Net Investment (Pole Accounts 364,365 &369) $ 9,779,762.19

(5) Net Investment (Bare Pole) (L(4) x .85) s 4,736,571.18 (3) Maintenance Charge (L(l)/L(2)) 8.75%

(6) Number of Poles 17,004

(7) Net Cost of a Bare Pole (L(5)/L(6)) s 278.56 (a) Depreciation Charge

(1) Depreciation Rate (TVAAR Rpt-page 11) 3.00%

(2) Gross Pole Investment (Account 364] $ 7,545,190.30

(3) Net Pole Investment (Account 364) $ 5,572,436.68

Carrying Charge: (4) Depreciation Charge (L(l)x (L(2)/L(3)) 4.06%

(1) Administrative Charge 3.2696 Taxes

(2) Maintenance Charge 8.7596 ^ (1) Total Current and Deferred Taxes (TVAAR a/c 408 Property-pg 29) $ 902,919.19

(3) Depreciation Charge 4.0696 ^ (2) Net Plant Investment $40,478,879.32

(4) Taxes 2.2396 (3) Taxes (L(l)/L(2)) 2.23%

(5) Returri on Investment 8.5096

(6)Total Carrying Charge Rate (L(l)+L(2)+L(3)+L(4)+L(5)) 26.8196 (b) Retum on investment

Authorized by Regulatory Authority 8.50%

Restricted Informational -Deliberative and Pre-Decisional Privlleged Page 5
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Appendix 4
Space Allocation:

The FullyAllocated Cost Method

Allocates usable space

Equal sharing of safety
space among all users
including electric

Equal sharing of support
space among all users Including
electric

Space allocation is 26.96%
based on assumed 37.5 foot

pole with 3 average users

Results in equal allocation
of costs among pole owner
and pole users

Electric

(7.17')

Safety
(3.33')

Cable (1.0')

Telephone
(2.0')

Support
(24.0')

NOTTO

SCALE

Restricted information - Deliberative and Pre-Decisional Privileged Page 6
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POLE ATTACHMENT FEE CALCULATION

FISCALYEARENDEDJUNE30,2014

Select local Power Company Input Fiscal Year ofData

This template is a tool to calculate pole attachment rates under TVA's proposed pole attachment recommendation. To use, input data specific
to the local power company for the gray sections only. Allother numbers calculate automatically. Source locations for the required data are
noted In blue. For any questions or help populating the required data, please contact Laura McDade at (423) 751-2474 or ldmcdade@tva.gov.

DATA INPUTS

PlantAccount Data

Total Plant

Item 1-Gross Plant

Item 2 - Depreciation

Net Plant

Data requiredfor gray sections only.

2014

ANNUAL REPORT, PAGE 1

ANNUAL REPORT. PAGE 1

2014

Gross Plant Depredation Net Plant

Plant Related to Poles ANNUAL REPORT. PAGES9 & 11

Account 364 • Poles, Towers, and Fixtures

Account 36S-Overhead Conductors & Deuces

S
$

- s
$

Account 369 - Services $ $
Total - $ S

Account 364 Data 2014

Number of Poles Pole

Depreciation (%Gross Plant]

Expense Data

Item 625 '••Account 935 - Administrative &General Expense
Account 408.1 - Property Taxes Net

Current Deferred Operating Income Taxes Net

Noncurrent Deferred Operating IncomeTaxes

Account 593 - Overhead Lines Distribution Maintenance

2012

2013

2014

3Year Average

Rateof Retum

I Authorized by RegulatoryAuthority

CALCULATIONS

Space Allocation Scenarios

(A)Number of Attaching Parties
(B)Space Occupied by Attaching Party
(C)Safety Space
(D)Total Usable Space

(E)Total Support Space (6' Ground18' Clearance)

Space Allocation (%of Total Pole)
FullyAllocatedCostFormula (B+(1/(A]*C]H1/A)*E)/(D>E)

Net Cost of a Bare Pole (Breakdown below)
CarryingCharge Rate (Breakdownbelow)

AnnualCost of Ownership

Maximum Rate per Pole (Space Allocation % x Annual Cost]

I Fully Allocated CostFormula,

8.5%

3partv.lfoot

3

1

3.33

1350

24

26.96%

NA

NA

NA

Restricted Information -Deliberative and Pre-Decisionai Privileged

IPC INTERNAL POLE COUNT RECORDS

ANNUAL REPORT, PAGE 11

ANNUAL REPORT, PAGE 6

ANNUAL REPORT, PAGE 29

IPG INTEtUlAL/urCOUNTING RECORDS

U>C INTERNAL ACrOUNTING RECORDS

ANNUAL REPORT, PAGE 6

Note: Confirm that account 593 captures

maintenance expenses for accounts 364,
365 & 369



POL£ ATTACHMENT FEE CALCULATION

FISCAL YEAR ENDEDJUNE30,2014

Select Local Power Company

Breakdown of Inputs In Calculations

Attachment B - Appendix 3

Net Cost of a Bare Pole

(1) GrossPole Investment
(2) DepreciationReserve
(3) Net Current Deferred Operating tncomeTaxes
(4) Net Noncurrent Deferred Operating Income Taxes
(5) Net Deferred Operating Income Taxes
(6) Gross Plant Investment
(7) Net Deferred Operating IncomeTaxes (Poles)((L(l)/L(6) x 1(5))
(8) Net Investment (Poles) (L(l)-L(2)-L(7))
(9) Net Investment (Bare Pole)(1(8)x .85)
(10) NumberofPoles
(11) NetCostofaBarePole(L(9)/L(10))

Carrying Charge Rate

CarryingCha^e
(1) AdmlnlstrativeCharge
(2) MaintenanceCharge
(3) DepreciationCharge
(4) Taxes
(5) Return on Investment
(6) Total CarryingCha^e Rate(L(l)^(2)+L(3)«l(4)H{5))

Administrative Charge

(1) A&GExpense (625 + 935)
(2) Net Plant

Investment

(3) AdmlnlstrativeCharge (L(l)/L(2))

MaintenanceCharge

(1) Aver3geMaIntenanceE]q)ense(S93)
(2) Net Investment (Pole Accounts 364,365 & 369)
(3) MaintenanceCharge(L(l)/L(2))

DepreciationChaige
(1) Depredation Rate
(2) Gross Pole Investment (Account364)
(3) NetPolelnvestment(Account364)
(4) Depredation Charge (L(l) x (L(2)/L(3})

Taxes

(1) Total Current and Deferred Taxes
(2) Net Plant Investment
(3) Taxes (L(l)/L(2))

Return on Investment

Authorized by Regulatory Authority

Restricted Information -Deliberative and Pre-Decisional Privileged

Input Fiscal Year ofData

NA

NA

NA

NA

NA

NA

NA

NA

8.5%

NA

NA

NA

0.00%

NA

NA

85%
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WACC with Public Utility Basis Capital Structure

Using a Public Power Utility Basis Model implied LPC capital structure and applying a CAPM

approach to derive targeted ROE, a reasonable WACC for LPCs would be 8.5%

Components TVA Equivalent Debt Lower Cost Debt Lowest Cost Debt

Debt Rate of Return 7.0% 6.8% 6.6%

Equity Rate of Return

WACC RESULTS

LPC Average

LPC Minimum 7.6% 7.5% 7.4%

LPC Maximum 8.7% 8.7% 8.7%

The table above does not include any adjustments for project specific risk, which should be

considered when calculating hurdle rates for project analysis

The equity return of 8.7% is estimated using the Capital Asset Pricing Model
ri=r,f+p(R„-r,f)
r^f = 4.08% (30 year average of lO-year US Treasury Bond Yield)
P = 0.93 (debt/equity per Utility Basis model; utility unlevered Barra beta estimate of 0.42*)
(R^- r^) = 5% (research-based iong-term average equity return)**

* beta estimate sourced from January 2015 update of Betas by Sector by Aswath Damodaran, Stern School of Business, NYU
** 5% was commonly used prior to 2008, after which all equity market risk premium have significantly increased. A light downward trend is
observed after 2010 according to a KPMG study In January 2015.
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BY REA BORROWERS AND TELEPHONE, COMPANIES
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COHBIDER/ITIOITS INVOLVED JOINT USE OF FACILITIEG

BT EEA BOBBOWERS AND TEIEPHOlffi COMPMIES

Introduction

Joint use of facilities "by power and telephone systems has "been

found to he feasible in ncTal areas with the development of hi^

strength telephone wires that can match rural power line spans and

the development of generally accepted construction standards and

safety devices to minimize any possible hazards. The power line

carrier telephone system^ wherein the power wires act as guides

for carrier radio waves, is another recent development having

application in rural areas.

Joint use. raises for EEA borrowers questions of policy with

respect to (1) protecting and advancing the interests of their

members in connection with telephone rates and area coverage,

(2) uniform relations with local telephone companies in their

areas that may include mutuals, 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 arrangemen'cs.
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The joint use contract forms, copies of which were distributed

to all borrowers with the Administrator's memorandum of July 3> 19^7;

V"
were designed to include desirable legal, business and technical ^

O

factors to provide adequate protection for REA borrowers and to )

establish a practical working framework for relations between EEA

bojrrowers and their local telephone companies when they wish to

engage in joint use of facilities.

I. Objective of Joint Use of Facilities

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 require

or make .joint use desirable, '

The costs as well as the savings of joint use construction

should be shared equitably by the power and telephone suppliers.

V/here 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 little, if any, extra cost, telephone companies

should be required to 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 consinners should not be asked to

subsidize telephone subscribers.
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II. REA Finaacing as Related to Joint 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 have been required to provide facilities capable

of rendering electric service alone in the same given area. This

will raise no serious problem since the pole sizes in common use

by REA borrowers are capable ,of accomodating certain telephone

facilities and the contracts provide that the -telephone companies

shall pay any additional capital outlays req.uired as well as rentals

for the benefits they secure from the use of REA borrowers' poles

and wires. Moreover, since telephone coii5)anies may also set and

own joint use poles, an REA borrower shoiild actually have a lesser

investment in pole plant than would be required for separate line

construction considering an area as a whole.

III. Telephone Company Qualifications

The sample forms of contracts and the recommended payments

contained therein are-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's lack of knowledge or competence.

Therefore, REA borrowers, before entering joint use agreements, should

satisfy themselves that:

• A. the telephone company concerned is a financially

responsible organization which is fully capable

of bearing its proper share of the costs and

responsibilities for any possible hazards.
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B. the telephone company has available a qualified

engineering and construction force 'to assure that

its facilities on joint use lines will be installed

in accordance with accepted construction standards

and safety practices.

C. the telephone company has a maintenance and opera-

tlons force capable, where necessary, of maintain

ing its own facilities when installed jointly with

power lines.

IV. Insurance

The contract forms have no clauses concerning insxirance 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 dete'rmined.

BEA 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 example, 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 EEA borrowers.
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Blue Ridge EMC 2016
Average Attaching Entities

BREMC Distr bution Poles In Joint Use

A B AxB

# Attachers

(Including

BREMC)

Joint Use

Poles

2 37,137 74,274

3 17,915 53,745

4 878 3,512

5 31 155

Totals 55,961 131,686

Avg # Attaching

Entities

2,35

Blue Ridge Rate Calc_APSC_TVA_2016Data Avg Attachers
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plant accounts
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•6. Hollow-core oil-filled cable, including
straight OP stop Joints pressure tanks, auxU-
laty air tanlcs^ feeding tanks, terminals,pot-

conuedlons, ventilating equlp^-

fabric coysred conductors, in
cluding Insulators, compoundfilled, oil flUed
or vacuum splices, pottieads, etc. '

8. Lightning arresters.
0. liffuniclpal Inspection.
10. Perr^ts.
11.Protection of sfaeet openings
12. Hacking of cables.
13. Switches.
14. Other line devices.

359 Roads and trails;
This account shaU include .the cost

ofroads, trails,and bridges lised primar
ily as transmission facilities.

llEUS

Including • foundation- piers
girders, trusses, fiootiog,etc.

2. Clearing land.

vcris^tc^ '̂ srading, sur/acing, cul-
maintainedin connection witliitemgincludedherein.

S. Trails, including gr.ading. surfacing, cul
verts, etc.

Hote: The cost oftemporary roads. brldg«
etc.. necessary duringthe period of construc-i
tlon but abandoned or dedicated to public'
use upon completion of tlio plant, shall be
cnnrged to the accounts appropriate for the
construction.

4, Disraiarmow Plant
350 Land and land rights.

This account shall include the cost of
land and land rights used in connection
with distribution opemtions. (Seeelec-"
trie plant instruction 7.)

Note: Co not Include in this account the
of permits to erect poles, towers, etc.,

w to trim trees, (see account 364; Pcaes.
Fixtures,and account 365, Over

headConductors andDevices.)
3G1 Stmclurcs nnd improvements,.

This account shall include tiie cost In
place of structures and improvements
used in connection ivith disti'lbutioh od-
orations. fSee eieoti'io plant instrueabn

302 Stationequipment.

.J?Slf cost installed of station equipment, including
^^ch are lised

changing the charac-
connctloh.wiih

: -

EILBCTBIO PLANT ACCOUNTS

2TEUS

1. Bus comportments, cono^te, brick and
sectional steel, Includir^ Items permanently
attached thereto.

2. Conduit, Including concrete- nnd iron
duct runs not part of bifildlng.

8. Control equipment, lacludlng batteries,
battery chorging equipment, transformers,
remote relay boards, and connections.

4. Conversion equipment, indoor and out
door, frequency changers;" motor generator
sets, mctlfiers, synchronous convectersi mo
tors, cooling equipment, and associated con
nections.

5.' Fences.
C. Hxed nnd synchronous condensers, In

cluding transformers, swltclilng equipment,
blotyers, motors, and connections.

7. Foundations and settings, specially con
structed for and not expected "to. outlast the
npporatua for which provided.

8. General station equipment. Including
air compteseors, motors, hoists, cranes, test
equipment, ventilating equipment, etc. '

9. Platforms, railings, steps, gratings, etc..
appurtenant to apparatus listed herein.

-10. Primary and secondary voltage connec
tions, InOludli^ bus runs and supports, in
sulators, pdtheads,. Il^tnlng testers, cable
and wlro runs from and to outdoor connec
tions or to manholes and the associated regu
lators. reactors^ resistors, surge arresters, and
accessory equipment-'

11. Switchboards, Including meters, relays,
control wiring, etc.". . •

12. Switching equipment. Indoor and out-
• door. Including oil cliouit breakers and op

erating meohanlsms, truck swltdies, dis
connect switches.

Noi'e:- Thd cost of rectifiers, series trans-
foraers, and other special station equipment
devoted exclusively to street Hating service
shall not be included in this account, but in
account 373, .Street Lighting and Signal
Systems. ' • •

.^63 Storage baitcry equipment.

This account riiall Include the cost
Installed of storage battery equlianent
use^ for the purpose of supplying
clecti-icity to'meet emergency or peak
demands.

IXEMS

1. Batteries, - including cleinents. tanks,
tank Insulators, etc.

2. Battery room connections, including
cable or bus ntiis and connections.

3. Batteiy room-fioorlng, when specially
laid for Euppwting batteries.

4. Charging equipment, Including motor
gcma-ator sets and ottier charging equipment
and connections, and cable runs from gen
erator or station bus to battery room con
nections.

5. Miscellaneous equipment, including la-
struments, water stUIs, etc.

6. Switching equipment, inoludlsg end-
cell switches and connecrions, hoards and
panels," used exclusively for battery control,
not p^ of general station switchboard.

7v Ventilating equipment. Including fans
and motors, louvers, and ducts not part
of building.

Note: Storage batteries used for control
and general smtlon purposes shall not be
Included in this aocoimt but in the account
appropriate for their use.

36i Poles, towers and fixtures.

Tills accoufit shall Include the cost
Installed of poles, towers, and appurte
nant fixtures used for supporting over
head distribution conductors and serv
ice wires.

zteus

1. Anchors, head arm, and other guys, In
cluding guy guards, guy elamps, strain In-
sulatom, pole plates, etc.

2. Brackets.
5. CrosEsrzns nnd braces.
4. Excavation and backfill, Including dis

posal of excess excavated material.
6. Extension arms,
6. Foundations. - •
7. Guards.
8. Insulator pins and suspension bolts.
9. Paying.
10. Permits for oonscructlon.
11. Poleet^a and.ladders..
12. Poles, wood,. steel, concrete, or othoi

material.'
15. Hacks complete with insulators.
14. Hamngs.
16. Helnforclng and stubbing.
16. Settings.
17. Shavt^, jalntlng, gaining, roofing

stenciling, and t^gmg.
18. Towers,
19. TTahsformw racks and' pletforins.

365 Overhead condnctors and devices.

This account shall include cost in
stalled of overhead conductors and de
vices used for distribution pu^oses.

ilEMS
1. Circuit bre^uk
a Conductors. Including insulated and

bare wires and cables.
8, Ground wires, cldrnps. etc.-
A Bisakttotfi, Including pin, suspension,

and other types, and tie wire or clamps.
6. i^htnlng-atresters.-*
6. HaHroad and highway crossing guards.
7."Splices.
8. S^tches.
8. Tree trimming, intUal cost including

the cost of permits therefor.
10. Qther Udo devices. '

Notm The cost of. conduotors used solely -
for street lighting or signal syatems Bhali
not be Included in this account but la ac
count 873, ^eet Llghtl^ and -aignni
Bystems.

>affclOIS7
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I. INTRODUCnON

1. On June 6, 1986, we released a Notice of Proposed
Rule Making (NPRM) in CC Docket No. 86-212, Amend'
ment of Rules and Policies Governing the AttacAment of
Cable Television Hardware to Utility Poles, The NPRM
proposed to amend our rules and policies governing the
attachment of cable television (CATV) hardware to poles
owned Or controlled by telephone or electric utilities.
This Report and Order addresses those issues raised by
the NPRM and the commenters in this proceeding.

IL BACKGROUND

2. Cbngress mandated that the Commission ensure that
the rat^ terms, and conditions under which cable televi
sion operators attach their hardware to utility poles are
just and reasonable (unless the state elects to assert such
jurisdiction). 47 U^.C. § 224. Sections 1.1401 through
1.1415 of the Commission's Rules, 47 C.F.R. {§
L1401-1.141S, were promulgated to implement Section
224. See Adoption of Rules for the Regulation of Cable
Television Pole Attachments, CC Docket 78-144, First Re
port and Order, 68 FCC 2d 1S8S (1978); Second Report
and Order, 72 FCC 2d 59 (1979); Memorandum Opinion
and Order in CC Docket 78 - 144, 77 FCC 2d 187 (1980),
ajf d, Monongahela Power Co. v. FCC, 655 F.2d 1254
(D.C. Cir. 1981). Recently the United States (3ourt of
Appeals for the District of Columbia Circuit determined
in Alabama Power Company v. FCC, 773 F.2d 362 (1985)
{Alabama Power), * that the Commission's methodology
did not result in the calculation of the maximum just and
reasonable rate allowable under the Act and the Commis
sion had not adequately explained its rationale. Accord
ingly, the NPRM offered proposed policy changes and
revised rules for comment, pursuant to Sections 1, 4(i),
and 403 of the Communications Act, 47 U.S.C. §§ iH.
154<i). and 403.'

A. Legislative History of Section 224
3. It has been common practice for cable television

operators to lease space on utility poles in order to
provide cable television service to a community. This
arrangement w^ unregulated by any federal authority
until the late I970's, when Congress, in response to
concern raised by the cable industry, enacted the Pole
Attachment Act of 1978, Pub. Law No. 95-234, § 6, 92
Stal. 33, 35 (codified at 47 U.S.C. § 224). Iii Section 224

. Congress established a range of just and reasonable pole
attachment rates which "assures a utility the recovery of
not less than the additional costs of providing pote attach
ments, nor more than an amount determine by mul
tiplying the percentage of (he total usable space ... which
is occupied by the pole attachment by the sum of the
operating expenses and actual capital costs of the utiliQr
attributable to the entire pole 47 U.S.C. §
224(d)(1). To determine this just and reasonable pole
attachment ra^. Congress directed the Commission to
"institute an expeditious program which will necessitate a
minimum of staff, paperwork and procedures consistent
with bir and efficient regulation." S. Rep. No. 95-580,

4387
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95ih Cong., Isi Sess. 21 (1977). To that end, Congress
noted that although there may be some difficulty in
determining the components of the operating expenses
and actual capital costs of the utility, special accounting .
measures or studies should not be necessary since the
majority of the cost and expense items attributable to the
utility pole plant are already established and reported to
various regulatory bodies and therefore the information is
already a itiatter of public record. Id. at 19-20. Congress
did not expect the Commission to reexamine the reason
ableness 6f the cost methodology sanctioned by the var
ious regulatory agencies, and it re^gnized that the
Commission would have to "make its best estimate" of
some of the less readily identifiable costs. Id. at 20.

4. As indicated above, the range of rates set out by
Congress grants the Cdmmission discretion to fix the rate
somewhere, between the incremental costs of the utility
and the cable operator's share of the utility's fully al
located costs. Incremental costs consist of those costs
which would not be incurred by the utility's "but for" the
presence of cable attachments. Id. at 19. Congress noted
that incremental costs might include pre-cbnstruction sur
vey costs and engineering, make-ready and change-out'
costs incurred in preparing the utility pole for cable
attachments. Id. at 19. However, it expected a pole attach
ment rale based on inciementarcosts to be minimal, since
most of those costs would have been fully recovered in
the make-ready charges already paid by the cable com
pany. Jd.

5. By contrast, fully allocated costs refer to the operat
ing expenses and capital costs incurred by the utility in
owning and maintaining poles regardless of the presence
of cable. Operating expenses and capital costs of poles
include interest on debt, return on equity, depreciation,
taxes, administrative and maintenance expenses. Id. at
19-20.In practical terms, Cbngress intended the Commis
sion to establish a formula by which rates could readily
be calculated based on the Commission's best judgment as
to how to allocate costs between the utility and the cable
operator. Id.

6. Based on the statutory language, the Commission
established the following formula to determine the cable
company's share of the utility's fully allocated costs of
owning a pole:

Maximum = Space Occupied by CATV x (Operating
Expenses + CapitalCosts of Poles)

kateTotal Usable Space

See , e. g.. ContinentalCablevision of New Hampshire^ Inc.
V. Concord Ekctric Company, Mimeo No. 5536 (released
July 3, 1985); Capital Cities Cable, Inc. v. Souihwesiern
Public Service Co., Mimeo No. 5431 (released June 28,
1985). Although operating expenses and capital costs of
poles (also known as "carrying charges) can be expressed
directly as dollar amounts, these costs may also be ex
pressed as a percentage of pole investment. 47 C.F.R. §
1.1404(g)(9). Thus, the operating expenses and capital
costs of poles normally are determined from the cost of a
bare pole and the carrying charges attributable to the cost
of owning a pole. Consequently, the Commission used the
following formula to calculate the maximum just and
reasonable rate per pole attachment:

Maximum = Space Occupied by CATV x Cost of a x
Carrying

Rate Total Usable Space Bare Pole Charges

We determined (he cost of a bare pole, that is. the pole
with non-pole-related appurtenances removed, from the
following formula:

Net Cost of a Gross Pole Depreciation 15% Net Bare
Pole' = Investment - Reserve - Pole Investment

Number of Poles

For the purpose of establishinga just and reasonable rate,
the Commission characterized these costs as approximat
ing fully allocated costs, the upper end of the range of
rates established by Congress. Second Report and Order,
CC Docket No. 78-144, 72 FCC 2d 59, 71 (1979) (Second
Report).

B. Background of Current Rule Making
7. In Alabama Power the court found that the so-called

"maximum" rale established by the Commission does not
accurately reflect the maximum rate allowed under the
Act. Specifically, it raised questions about the Commis
sion's computations of the administrative and tax expense
components of the carrying charges.' Although the Com
mission usually includes guys and anchors' as part of the
cost of a bare pole, it excluded them in Alabama Power
because, contrary to the normal practice, the cable com
pany was required to supply its own. The exclusion of the
cost of guys and anchors, the court said, was in error.
However, the court raised, but did not consider, the issue
of whether requiring the cable company to provide and
install guys and anchors is a cost, .borne by the cable
company, that should be considered part of the maximum
rate described by § 224(d)(1) (i.e., a deduction from the

.maximum rate). Likewise, it questioned whether the items
eliminated brom the pole line account (FERC Account
364) to obtain the cost of a bare pole are, in fact, pole
related, and, if so, erroneously omitted from the Commis
sion's calculations.

8. As to the carrying charges components, the court
questioned the Commission's policy of using only pole-
related accounts in the numerator of the fraction to
determine the administrative expend component but a
denominator that represents a utility's total electric plant
investment. According to the court, this fraction yields an
artificially low percentage. As for the tax component of
carrying char^, the court did not dispute per se the
Commission'spolicy in pole attachment casesof using the
flow-through method of accounting (Le., taxes actually
paid) and rejecting the normalization method.' Rather, U
pointed out that since a more recent Commission de
cision (in a non-pole attachment case) adopted the nor
malization approach,'the unexplained inconsistency could
not be upheld.' In addition, because the Commission
made no attempt to establish the utility's incremental
costs (the minimum rate), the court rejected the Commis
sion's argument that, although it may not have set the
maximum statutory rate, its order should be upheld since
the rate fell within the' minimum and maximum rates
permitted under' the statute. Therefore, the court judged

. the validity of the order solely on the basis of whether the

4388



2 FCC Red Vol. 15
Federal Communications Commission Record FCC 87-209

Commission achieved its stated goal of setting the max!-
mum statutory rate and found that we failed to set the
maximum rate.

9. In this Rule Making proceeding we have examined
the questions raised by the court since they affect the
method traditionally used to determine the operating ex
penses and capita] costs of poles in our maximum rate
formula. We have also reviewed whether the O>mmission
need onty set a rate within the zone established by the
statute, rather than a rate approaching the statutory maxi
mum. At the same time we have reviewed the proc^ural
rules to clarify the steps that should be taken and the
informaiion that should be submitted by the parties in
each complaint proceeding. Comments and Reply com
mentsrelating to these Issues have beenfiled.^

m. ADJUSTMENTS TO THE FORMULA

A. Cost of a Bare Pole

I. Non - Pole - Related Appurtenances

10. hi our formula to determine the cable company's
share of the utility's fully allocated costs of owning a pole,
we adjusted the net pole investment by 15 percent to
eliminate the investment In crbssarms and other non-pole
related items. As indicated previously, utility-supplied
g;uys and anchors were always included as part of the cost'
of a bare pole except when the cable company was
required to supply iu own. The NFRM sou^t comments
on what items should be classified as non-pole-related,
whether the IS percent adjustment adequately reflects
such investment and, if not, what suitable rebuttable
presumption should be adopted. It indicated that parties
could propose different figures for telephone and electric

' companies, although we expressed a concern that dif
ferent figures for different types of utilities might increase
the burden on the staff and parties without concommitant
public interest benefits. The comments on this issue were
extensive, with considerable variation as to what the per
centage adjustment should be, how the adjustment should
be calculated, and what items should be classified as
non-pole related.

II. National Cable Tel^ision Association (NCTA) as
serts that utility guys and anchors should be claissifi^ as
.nonrcable-relat^; It argues that gu^ and anchors benefit
utilities, not cable systemis, and therefore uiilities should

. bear thw entire cost. However, it notes that utilities
^ically do not maintain records which would reveal the
embedded investment in pxys and anchors separate from
other non-cable-related appurtenances. As a result, U sug
gests thai the Commission should estabUsh a new rebutta
ble presumption for adjustments for non-cable-related
appurtenances to reflect utility guysand anchors as non-
cable appurtenances. NCTA Comments at 24. Because
actual average non-cable-related investment is different
for telephone companies and electric companies, it rec
ommends that the adjustment for the electric company
appurtenances should be set at 35 percent and the adjust-
znentfor telephone companies should be 20 percent. Jd."

12. Continental Cablevtsion (Continental) states that,
while Alabama Power found utility guys and anchors of
benefit to all pole users, the Commission must recognize
that these guys and anchors stabilize more than just the
poles. Therefore, it maintains that the investment in guys
and anchors should also be spread across the utility's<

investment in the overhead plant they stabilize (e.g., aerial
cable and aerial wire). Continental Comments at 18.
Continental Cablevision recommends that in calculating
the amount of investment In utility-supplied guys and
anchors to include in the cost of a bare pole, we should
first determine the investment in all Investment accounts
benefitting from the guys and anchors - such as Federal
Energy Regulatory Commission (FERC) Accounts 368
(line transformers), 369 (services), 364 (poles), and 373
(street llghling). The utility's investment in guys and
anchors would then be allocated to pole investment in the
same proportion that Account 364 bears to investment in
these other accounts. It asserts that this is the allocation
method approved by the court in T«fli Power." Con
tinental Comments at 27-39 and Reply Comments at 5.
Utilizing this methodology, Continental Cablevision sub
mits that the appurtenance ratio for telephone companies
of IS percent should be retained and the appurtenance
ratio for electric utilities should be raised to 30 percent.
Id.

13. Cable Operators and Associations states that ac
counting for the appurtenance investment must be a
matter of approximation,' unless the Commission resorts
to detailed tariffproceedii^. Cable Operators and Associ
ations Comments at 16.'^It asserts that, based upon a
surv^ of appurtenance investment in pole attachment
proceedings before state regulatory commissions, the ap
purtenance ratio should be 20 percent for elecuic utilities
and 15 percent for telephone companies. Id. at 18. ,

14. Edison Electric Institute (EEI) asserts that the ap
purtenance ratio should be minimal since the normal
standard is armless construction for both electric and
telephone utilities. EEI Comments at 5. It- states that to
the extent that some crossarms are included in pole
accounts, these have the effect of making more room
available on the pole for CATV attachments and. there
fore, cable operators avoid the cost of changeout. Id.

15. Bell Atlantic states that crossarms are used almost
exclusively by electric utilities (open wire plant). Bell
Atlantic Comments at 3. It indicates that because of the
economic and technical advantages of Insulated wire
groups and sheathed cable, open wire facilities have been
virtually abandoned by telephone companies. Instead, ca
ble and insulated, wire pair are attached directly to the
poles, without the need for crossamu. Id. Bell Atlantic
argues that open wire telephone plant remains in use
only in some rar^ telephone cbmpaniis where customer
density, trafiic demands, limited growth, and'other ^ors
have not dictated its replacement. Id. It recommends that,
rather than an overall 15 percent ratio, the Commission
should apply a two part test whereby there would be no
deduction for cro^rm costs for utilities that declare they
have no (defined as less than 1 percent of total pole
investment) crossarm investment There would be a pre;
sumed deduction of 15 percent or a different, factually
supported figure for a utiliQr that declares that it has some
(more than 1 percent) crossarm investment Id. at 4:

16. Bellsouth and several other utilities maintain that
the legislative history makes it clear that it is those costs,
attributable to the entire pole, irrespective of their rela
tionship to the CATV attachments, that are relevant in
defining the maximum rate, and it is irrelevant whether a
particular cost is "cable related." Therefore, they assert,
there should be no deduction for appurtenances from the
pole planL See , e. g., BellSouth Reply Comments at 7.
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17- Rnt, v/e agree vnth those commenters who main
tain that, in determining which items should be classified
as excluded appu^nances, the relevant standard' is •
whether the items are pole-related, rather than whether
they are cable-related. Section 224(d)(1) of the Pole At
tachment Act defines the maximum rate as "an amount
determined by multiplying the percentage of the total
usable space ... which is occupied by the pole attach
ment by the sum of the operating expenses and actual
capital costs of the utility attributable to the entire pole —
.** (Emphasis added.) In discussing Subsection (d) of the
Act* the Senate Report states that "the upper end of this
Tange is expressed in terms of a charge to the CATV pole
user which refiects its proponionate share of the toul
costs of the pole, such total being the recurring operating
expenses and capital costs attributable to the utility pol^
Cable's proportionate share would be calculated by deter
mining the percenta^ of usable space used by the CATV
system... and multiplying that percentage by the tottU of
she capital costs and operating expenses of the entire pole. "
(Emphasis added).'* In adtUtion, the court in Alabama
fewer held that "the question is not wither the invest:
ments are cable related, but whether they were pole
related... However, certain appurtenances, although
incited in the pole line account, are not part of the pole
plant itself,'but are required for the specific use of the
utili^. Therefore, a determination must be made as to the
pro^ appurtenance ratio which relects the utility's in-
vreslment in crossarms and other user-specific items which
do not reflect the cost of owning and maintaining poles,

f 16. "We reject the argument that guys and anchors are
solely user-related and therefore utility-supplied guys and
andiors should be excluded from the net cost of a bare
po.le. We believe that guys and anchors are required to
stabilize the pote plant and are therefore pole-related
within the meaning of Section 224(d). Moreover, the.
court in Alabama Power held that the costs of the guys
^d anchors supplied by the utility may not be exclud^

the cost of a bare pole even if the cable company
suppUed some of its own guys and anchors.'̂ Since the
investment in guys and anchors was generally already
included in the net cost of a bare pole, however, no
adjustment to the appurtenance ratio is necessary to re
flect our determination that th^e costs should be in
cluded.

19. The comments by both the utilities and cable
companies present a wide range of recommended appiir-
tmance ratios fpr ^th electric utilities and telephone
companies. Sey<^^l. commenters tmve presented evidence
in support of their asse^on that the 15percent figure we
have traditionally used^ the deduction for crbssarmS and
other non-pole-felated investment is conservative as to
electrte utilities. However, the evidence presented by the
parties to support a different figure is not compelling.'̂
Therefore, with no extensive engineering analysis in the
record as to which items should or should not be clas-
«ified as non-pole-related appurtenances and the percent
age of the pole line account attributable to these items, we
adopt a reasonable compromise position and retain the IS
percent figure for electric utilities.'^ The record also in
dicates, and indeed most commenters agree, that the in
vestment in telephone non-pole-related appurtenance is
less than that required by electric utility engineering.'̂
Indeed,^ because' telephone companies today generally at
tach cable and insulated wire directly to the pole instead
of using crossarms, which constitute a rignificant portion

of the appurtenances to be removed from the pole line
account, the typical telephone company's investment in
crossarms appears to be considerably less than that of the
electric utility. Therefore, we find that the adjustment for
non-pole-related items for telephone companies should be
reduced. However, the commenters have not presented
evidence in support of a specific ratio and. therefore, we
shall adopt a reasonable compromise position and utilize
an appurtenance ratio of 5 percent for telephone com
panies. These ratios shall be rebuttable presumptions to
be utilized in the event no par^ chooses to present
probative, direct evidence on the actual investment in
non-pole-related appurtenances.

2. Guys and Anchors Provided by the Cable Company
20. As we discussed previously, the court in Alabama

Power concluded that the cost of the guys and anchors
supplied by a utility should be included in the cost of a
bare pole even if the cable operator suppUed some of its
own guys and anchors. However,'the court raised the
questioix of whether an offset or credit should be nxade to
the maximum pole attachment rate when the cable com
pany supplies its own guys and anchors. We solicited
comments on the issue.

21. The utilities argue that no credit or ofiset should be
given for guys and anchors provided by cable operators.
They assert that any guys or anchors the cable company
supplies are used to proride support for additional stress
caused by the cable company's attachments. The expense,
they maintain, is equivalent to make-ready work and is
directiy associated with the pro-vision of the cable com
pany's service and. as the cost causer, the cable company
should bear the expense. See, e.g.. Southwestern Bell
Comments at 2-3.

22. The cable operators argue that an o^t is appro
priate. Cable Companies states that the benefit the utility
derives from the guys and anchors set by cable systems is
the improved overall stability and safety of pole plant.
Cable Companies Comments at 7. Cable Operators and
Associations maintains that guys and anchors installed by
cable companies beriefit the utility by further stabilizing
the pole against stress. Oble Operators-Comments at 26.
It also argues that if a CATV company is required to
install its own guys and anchors, the utility's chargeable
pole attachment investment should be reduced by at least
5 percent Id. at 28.

23. NCTA maintains that the cost of guys and anchors
are user-specific and ^erefore the investment of utilities
and cable ^sterns un g^ys and anehdn should be treated
as if it were user-specific rath^ than pdlerrelated; NC^A
Comments at 21. It states that, under this approach, cable
systems would not be required to contribute to the costs
of the guys and anchors necessary to support the utility's
wires, but neither would th^ be entitled to a credit or
of&et for the costs that they incur for guys and anchors to
support CATV wires. Id. .

24. As we discussed previously, utility guys and anchors
have been determined to be of benefit to all pole users.
Thus, cable operators must pay a proportionate share of
these costs. However, there is no persuasive evidence
presented in the record that could lead tis to conclude
that the guys and anchors provided by the cable company
benefit other pole tisers and therefore entitle the cable

- companies to a credit or of&et for their investment in
these tlems. However, this does not mean that a cable
company could not establish that its guys and anchors
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benefit other pole users. Therefore, we will allow the
icable companies to present evidence on this issue in
individual complaint cases. If a cable operator is able to
present evidence that guys and anchdrs which it provides
when it attaches its facilities to the poles benefit either the
utility or other pole users, we will allowa credit or offset
for its investment in these items.^

B. Carrying Charges
. 25. Administration, taxes, cost of capital, depreciation

and maintenance are the components within the carrying
charge utilized in the formula to determine the cable
company^s share of the utility's fully allocated costs of
owning a pole.

1. Administrative Expenses

26. As we discussed in paragraph 8, supra, the court In
Alabama Power questioned (he validi^of ourapproach to
allocating administrative expenses (dividing cable related
administrative expenses by the total plant investment).
The court, in holding that such a division necessarily
yields'an artificially low percentage, slated that we could
properly derive an allocator by dividing total administra
tive expenses by total plant investment if we determined
that the perc«ta^ of administrative expenses relating to
pole investment approTdmates the percentage of admin
istrative expenses relating to the overall investment in
utility plant.

27. Jn the NPRM we stated that we would prefer to use
a ratio of pole-related administrative expenses to total
pole plant investment, but acknowledged the lack of
publicly available reports from which pole-related admin
istrative eT^enses can be determined. We invited com-
ments on whether the ratio of administrative expenses to
total plant investment is the same as that of pole-related
administrative expenses to pole plant investment and,
therefore, an acceptable method by which to calculate the
administrative expenses component of the formula. As an
alternative method for determining the administrative ex
pense ratio, we proposed, for purposes of computing the
rate, to distribute administrative expenses among other
operation, maintenance and depreciation expense compo
nents of the carrying charge, thereby eliminating a sepa
rate category for administrative expenses.

26. Generally, the utfiiiies advocate we adopt total
. adtninistrative expenses to total plant investment as the

ratio to'detenhlne administrative expensesassociated with
pole plant The cable operators who commented op the
issue preferred our proposed distribution ratio.

29. G>ntinental C^blevision states that our "distribution
ratio" is a valid method of including administrative ex
penses in our formula because by applying this ratio to
pole related maintenance and depreciation expense, the
administrative expenses of pole attachment activity are
accounted for in a manner that spreads administrative
costs across -services by their relative expenses, rather than
fay their relative investment. It states that the method
recognizes the tact that pole attachment service is not
heavily labor intensive. Continental Comments at 44-45.
However, Continental Cablevislon did state that although
it believes the "distribution ratio" has merit, it would not
oppose the alternative use of the ratio of administrative
expenses to net plant. Continental Reply Comments at 9.

50. Cable Operators and Associations states that most of
the identifiable costs incurred by a utility in affording
pole attachment rights are separately paid for by the cable
operators. Cable Operators Comments at 52. It states that,
through the utilities' inspection and make-ready practices,
utilities have underwritten their routine distribution plant
expenses at the cable companies* expense. Thus, it argues,
cable operators are paying not only for cable administra
tion but for genera! distribution plant administration. Id.
at 54. Cable Operators asserts that when cable companies
do pay for routine utility administrative expenses, the
utilities' administrative expenses' are not routinely ad-'
justed for the reimbursement Id.

31. Cable Companies indicates that it agrees with the
concept of the Commission's proposed methodology,
which eliminates a separate expense component for ad
ministrative expenses. Czblc Companies Comments at 10.
However, as discussed in more detail in paragraph 41,
infra, it argues that administrative costs recovered in sepa
rate application fees are insignificant, and therefore any
administrative cost component should be eliminated from
the carrying charges until some verifiable cost data can be
supplied. Id.

32. Adelphia Communications declares that all non
recurring costs which are incurred by a utility to prepare
pole plant for CATV attachments (application processing,
surveys and inspections, engineering, make-ready rearran
gements and pole change-outs) are paid up front by the
cable operators. Adelphia Comments at 22. Any recurring
costs incurred by a utility for the provision of attachment
rights to a cable operator, such as periodic inspectionsor
needed rearrangements, are paid by the cable company.
Therefore, the only remaining recurring costs must be
limited to the direct administrative costs related to pole
attachments and perhaps a share of maintenance ex
penses. It represents that such costs are minimaL Id. at
22-23.

33. In supporting the ratio of total administrative ex
penses to total plant, Ameritech, Bell Atlantic, Edison
Electric Institute and Cincinnati Bell state there is no
basts for the Commission's belief that adminisfrative ex
pense relating to poles, in proportion to total investment,
is appreciably smaller than administrative expense relat
ing to other utility planL Ameritech Comments at 9; Bell
Atlantic Comments at 8; EEI Comments at 7; Cipcinnali
Bell Cbihments at 3. Ameritech axgaes that, while it is
true-that pplfc constitute a rdatiyely^ t:^;bf utility
as^t; coinirafed to the more•cdmplex plant u«d't6-.pr(>T
vide utility' service, certain administrative expenses are
incurred with respect to CATV pole attachment matters
which typically are not incurred with respect to other
more complex plant (e. g., expenses associated with regu
latory. Rule Making and complaint proceedings initiated
by CATV operators and legislative enactmentssponsored
by CATV interests). Ameritech Comments at 9. Several
utilities; including Cincinnati Bell, BellSouth and Edison
Electric Institute, state that while there are no records to
isolate pole related administrative expenses, such expenses
may actually be higher than that related to other utility
plant because the overhead associated with maintenance
and repair is higher than, for example, telephone com
pany electronic switches which are relatively maintenance
free. See , e. g., Cincinnati Bell Comments at 3; BellSouth
Comments at 8; EEI Comments at 7.
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34. Arizona Public Service Company supports adoption
of the total administrative expenses to total plant ratio
and states that, although poles may have less associated
overhead than other complex assets, they may also cost
less and thus the ratio of administrative expenses to plant
investment may remain close to constant as one moves
from poles to total company plant investment. Arizona
Public Service Comments at 11. Arizona Public Service
asserts the pro^sed distribution ratio can be improved by
removing the foel related expenses »ncesuch o^nses do
not relate to administrative expense. It also proposes
other modifications to the distribution ratio, including
loading maintenance of overhead lines to include related
sttpennsoiy expenses and payroll tax expenses. Id. at
13-20.

35. Union Electric, Southern Utilities and Kansas Pow
er & light do not support the distribution ratio. Th^
maintain that the Commission's proposal to spread ad
ministrative expenses among operations and maintenance
(O&M) expenses and depreciation expense is not appro
priate since administrative expenses are not likely to vary
as other O&M expenses vary. They note that a major
component of expense for electric utilities is the
cost of fuel burned. Also, they assert that administrative
expenses are a function of day-to-day operations and do
not share a direa relationship with depreciation expenses
which are a function of accounting plant life. Union
Electric Comments at 3. Southern Utilities Comments at-
44-45; Kansas Power& Light Comments at 6.

36. Southwestern Bell and U.S. Telephone Association
endorse the ratio of total administrative expenses to total
plant investment, but recommend that the denominator
be changed to total net plant investment rince the result
ing frctOT will be applied to net pole line investment.
Southwestern Bell Comments at 7; U.S. Telephone Asso
ciation Reply Comments at 7.

37.. Upon frirther review, we have determined that the
benefits of using a distribution ratio for the calculation of
the administrative expenses associated with the pole plant
do not outweigh its disadvantages. As we have continu
ously stressed throughout this proceeding, our goal is to
adopt a formula which, using publicly available data,
results in a rate which approaches the maximum, .level
within the just and reasonable range. At the same time
the components of the formula should be predictable and
retain a level of certainty that will facilitate negotiated
settlements based oh our formula. Indeed, Commission
procedures and calculations shduld remain simple and
exped.itious and not modelled on ratemaking or conipicx
tariff proceedings. The commehlers have proposed a num
ber of additions, deletions, or other modifications ,of the
various components of the distribution ratio which sub
stantially complicate the methodology. Without drawing a
conclurion on the relative merit of these proposals, we
conclude that a modified distribution ratio does not fur
ther our goal of a simple, predictable formula. On the
other hand,, as for our concern whether the ratio of
administrative expense to total plant is the same as that
of pole-related administrative expenses to pole plant in
vestment, there is nothing in the record to demonstrate
the actual relationship between these ratios. Therefore,
since the proposed distribution ratio is not only more
complicated than a total expense to total plant ratio, but
is also not demonstrably superior to the total expense to

total plant ratio, we will adopt, as suggested in Alabama
Power, the ratio of total administrative and general ex
penses to total plant investment. '̂ - •

2. Offsets and Credits

38. We are concerned, however, that there may be a
double recovery by some utilities for amounts paid for
such expenses as application processing, inspections, and
certain make-ready work. Wc requested comments as to
whether cable companies should receive an of&et or
credit for expenditures they are'required to make in
addition to the routine make-ready charges and the an
nual per {k>le rate.

39. The cable companies argue that they should receive
an ofiiset or credit for certain additional fees or charges
against expenses included in the administrative expenses
component of the carrying charge. They maintain that the
costs associated with these extra charges are already recov
ered by the utilities in the rate, based on fully allocated
costs, which the cable operators pay. The tililities oppose
such an of^t, arguing that those additional charges
which cable companies pay relate to costs incurred solely
for the benefit of attaching cable facilities to the poles.

40. Cable Companies submits that they are made to pay
application fees to attach to the utilities' poles. They
maintain that the processing and recordkeeping related to
these applications constitute most of the administrative
costs incurred by utilities in connection with cable televi
sion pole attachments. Cable Companiu Comments at 10.
They argue that the full costs to the utilities of admin
istering this aspea of pole attachments is directly covered
by these feesand that the only direct costs that remain are
associated with the anntial or semiannual billing and
collection of pole attachment fees. Cable Companies as
serts that bililng and collection do not involve significant
costs to the utilities. Id. at 10-11. Cable Companies points
out that, as with administrative pole costs in general,
there are no accurate records to reflect the relationship
between application fees paid and costs incurred. Id. at
II. It therefore recommends (hat the administrative cost
component be omitted from the carrying charge until
some verifiable cost data chn be supplied. Alternatively, it
recommends.that full credit for application fees and other
contributions to the pole plant admin'istrative costs must
be provided in order to avoid double recovery. Id. at 12.

41. Continental Cablevision submits that the matters
covered by application fees and inspection fees are in
cluded in flie adininl^atiye e^^enses component of the
canying charge;,^ntin.ental CablCvisipn Reply Coments
ai 11. It states fltat it is not proper to charge cable
operators for all additional costsand then to require them
to also pay a rate basedon fullyallocated costs.Id.

42. Adelphia Communications maintains that-it is ap
propriate to limit administrative expenses to "additional
costs" - those costs which would not have been incurred
by a utility but for the provisionof attachment rights to a
cable operator. Adelphia Comments at 22. It states that
nonrecurring additional costs are those of a one-time
nature which are incurred to prepare pole plant for
CATV attachments and include application processing,
surveys and inspections, engineering, make-ready rearran
gements" and pole change-outs. It points .out that all of
these costs are paid up front by the cable operator. Id.
Thus. Adelphia Communications argues, the only addi
tional costs remaining are those consisting of recurring
expenses. It argues that, since any periodic inspections or
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needed rearrangements are paid by the cable operator, the
recurring expenses must be limited to the. direct admin
istrative costs related to pole attachments and perhaps a
share of maintenance expense. Id. Such costs. Adelphia
Communications asserts, never exceed one dollar per
pole. Id. at 23.

43. In opposing any offsetor credit for application fees,
the utilities argue that the application fee is charged to

•cover the direct expense of processing the CATV pole
attachment contract. They state that such costs are in
curred solely for the benefit of the CATV operator. Stt ,
e.g.. Bellsouth Reply Ojmmenis at 6; Bell Atlantic Reply
Comments at 7-8. The utilities maintain that, in addition
to the costs associated with processing the contract, the
utilities incur administrative costs relating to its pole
plant that are separate and apart from the application
process. Id.

44. A separate charge or fee for items such as applica
tion processing or periodic inspections of the pole plant is
not justified if the costs associated with these items are
already included in the rate, based on fully allocated
costs, which the utility charges the cable company since
the statute does not permit utilities to recover in excessof
fully allocated costs." Therefore, we find it appropriate to
allow a cable company to pre^nf evidence to justify a
refund to it for expenditures it has made and which it
believes relate to costs which are already covered in the
carrying charges. We will indeed look closely at make
ready inspection and other charges which the cable com
panies may be paying to ensure that there is no double
recovery by the utilities for expenses for which they will
be or have already been reimbursed through the annual
pole rental fee."

3. Taxes

45. Traditionally, we have used a "taxes paid" (flow
through) methodology when calculating the tax compo
nent of the carrying charges which reflects total tax liabil
ity in the year in which such, liability is incurred. The
court in Alabama Power questioned this approach because
it is contrary tc the tak accounting method that we
employed for determining rates in other Commission
dockets.''

46. Under tax nonnaliratlon, for financial reporting
purpt^es, .utilities depredate equipment over its estimated
tisemi life (^i^ght. line tax- depredation). However, for
tax putpb^^, through claiining accelerated depreciation
and investment tax credits on their tde returns, utilities
claim higher depreciation expense in the early years of
the service life of an asset and lower depredation in later
years. The effect is to produce lower tax .payments with
respect to the early years which are o&el by increased tax
p^roents in the later years. The amount of income taxes
defeaed through the use of accelerated depredation is
recorded for accounting purposes in an accumulated de
ferred tax- reserve and represents funds provided for
capital invesimenL Most regulatory commissions, con
cluding that the accumulated deferred tax reserve repre
sents cost free capital, adjust for the cost-free nature of the
reserve in one of two ways to prevent the utility from
earning a return on the portion of its investment financed
by the reserve. The majority of commissions which follow
the normalization practice d^uct the depreciation related
deferred income taxes from theutility's rate base, creating
a smaller rate base upon which the allowed rate of return
may be earned. Some commissions follow the alternative

ratemaking treatment of including the reserve in the
utility's capital structure at zero cost, which has the efiect
of reducing the authorized rate of return.'̂

47. In the NPRM,.we recognized that the current trend
in ratemaking is to adopt the lax normalization method
and expressed a preference for the tax normalization
approach in resolving pole attachment cases. We solicited
comments on how tax normalization can be accomplbhed
for both telephone and electric utilities with publicly
available data.

48. Most of the commenters support normalized taxes
for the development of CATV pole attachment rates, with

' many of them presenting a proposed methodology. Sev
eral commenters support the use of a tax nornialization
approach but assert that there should be an adjustment to
either the utility's pole investment or its cost of capital to
prevent the utili^ from earning a return on the accu
mulated deferred tax reserve. See , e.g., NCTA Comments
at 30. Edison Electric Institute supports tax normalization
but believes that since more than one method of calculat
ing normalized taxesmay be lawful, each utility should be
permitted to the method used by the public utility
comml^ion in its jurisdiction. EEl Comments at 9. Texas
Power & Light, while supporting normalization, asserts
that the Commission should approve more than one
method for calculating normalized taxes. It argues that a
utility should be permitted to develop acceptable alter
natives to meet its unique and specific needs. Power
Comments at 8.

49. Cable Operators and Associations and Cable Com
panies object to norinalization. Cable Operators maintains
that tax normalization was designed not to anticipate
actual tax payments, but to create an interest-free pool of
revenue loaned from utility ratepayers to utilities in order
to promote expansion. Cable Operators Comments at 56.
It also asserts that normalization Is applied to stabilize
rates and minimize the frequency of utili^ rate increase
requests. It states that, by contrast, pole attachment rates
are calculated annually. Id. at 57. Cable Operators also
argues that normalization is applied exclusively to utility
service, and the Commission and state jurisdictions have
long held that pole attachments are not utility services.Id.

50. Bell Atlantic maintains that, contrary to the asser
tions of Cable Operators and Associations, normalization
does not represent "an interest-free loan" to the utili^
since it is an accounting prindple that requires that
current and future ratepayers share in the tax benefits bf
capital formation incentives (e.g., accelerated' depreci
ation, investment tax credits). It enables all customers that
bear the cost of the underlying asset to share in the tax
benefits derived from that asset. Bell Atlantic Reply Com
ments at 9.

51. Mountain States Telephone argues that depreciation
related deferred income taxes should not be deducted
from the tax normalization calculation. It states that,

• unlike its ratepayers, cable operators have always paid
pole attachment rales based on taxes paid, and as a result,
the full benefit of accelerated tax depreciation
"flowed-through" to cable companies up front. Mountain
States Comments at 15-16. Mountain States maintains that
cable operators have contributed nothing toward the de^
ferred tax reserve and to now exclude defend tax re
serves from the pole investment would provide cable
operators with this benefit a second time. Id. at 16.
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5Z We have reviewed the evidence presented and have
concluded that we should employ a normalized tax cal
culation in determining the operating expenses and
capital costs of the utility in owning and maintaining its
poles. None of the commenters have advanced persuasive
reasons to di^uade us from utilmng tax normalization in
the formula to determine pole attachment rates. Indeed,
we recognize that the current trend in raiemaking is tO
adopt the tax normalization method. We have studied the
proposed methods of calculating normalized taxes and, in
doing so, we reject the arguments of some commenters
that each utility should develop its own methodology. It is
essential that a uniform method for the normalization of
taxes be utilized to permit interested parties to indepen
dently verify, from publicly available data, the reasonable
ness of a utility's procedure for determining the tax
component of the carrying charge. Consistent with our
goal of utilizing a simple and predictable approach, we
have chosen formulas which are both reasonable and
straight- forward. The FERC and FCC accounts and the .
formulas that we will use for determining the normalized
lax component arc listed in Appendix B,'' We have also
determined that our application of tax normalization
should include an adjustment to reflect the state regula
tory commissions* treatment of accumulated deferred tax
reserve. To more closely align our formula with state
ratemaldng practices the adjustment will be reflected in
one of the two ways previously discussed.^^ If the state
regulatory commission treats deferred taxes as a rate base
deduction the formula for determining pole attachment
rates should include a deduction of the accumulated tax
reserve from the utility's pole investmenL If the state
regulaioiyr commission includes the reserve in the utility's
capital structure at zero cost, no further adjustment by the
Coxhmission would be required in pole attachment pro
ceedings. By our adoption of the state-authorized rate of
return there is an automatic adjustment for the cosi-firee
nature of the portion of the utility's investment that
consists of the accumulated deferred tax reserve.^^

C. Minimum Rate Versus Maximum Just and Reason^^
able Rate

S3. As we stated in the NPRM, it has been CommiKion
policy to identify only a rate approaching the stdtutoiy
juist and reasonable maximum rate which is based on fully
allocated costs.^ The court in.Alabama Power noted that,
b^use our methodology focused exclusively on the
maximum rate range, we made no effort to establish the
-minimum rate ba^ on incremental costs. The court
reasoned that if we have not established both the tipper
and lower level of the statutory range, a less than m^-
mum rate determined by the Commission's formula may
not be supported if the lower end of the zone of reason
ableness is not defined. Our policy of identifying only a
rate approaching the maximum level was established by a
statutory scheme under which -virtually all complaints

' were filed by cable companies alleging that a utility is
char^g in excess of its folly allocated costs. In addition,
in those few cases filed by utilities, the utility argued that
the rate being charged should be at the maximum level
uiider the statute. We foresee that complaints by cable
companies claiming that a rate exceeds folly allocated
costs will continue to be the norm and, therefore, we will
continue to focus on the upper end of the statutory range.
Thus we proposed in the NPRM not to establish the
minimum rate in routine cases. Instead, we proposed the

change to Section 1.1409(b) of our Rules which would
formalize the presumption that the pole attachment rate
determined by the formula falls above the utility's in
cremental costs.'' If the utility wished to rebut this pre
sumption, it would, have the burden of proving the
minimum statutory rate."

54. We requested comments on a method that would
result in a rate approaching the maximum statutory rate
without the need for complex calculations or excessive
reliance on internal company records. Most of the utili
ties emphasized their assertion that establishing the maxi
mum just and reasonable rate must be the primary goal
in pole attachment ratemaking and that the minimum
rate should rarely be an issue." However, the cable
companies generally proposed a rate less than the statu
tory maximum rate. They urge that we consider an over
all rate adjustment based on the status of cable operators
as subordinate users of poles. NCTA, whose comments on
the matter mirror those of the other cable company
commenters, asserts that while Congress gave the Com
mission the flexibility to establish rates -within the bound
aries of Incremental and folly allocated costs, it expected
the -Commission to consider the nature and value of the
rights conferred by the utilities in deciding where, be
tween these two extremes, an appropriate rate lies. NCTA
Comments at 3, citing Senate Report 95-580 at 19. It .
states that where the cable operator and the utility share
use of the poles with folly equivalent rights, a rate based
on fully allocated costs b appropriate. The more a cable
operator's pole rights are subordinate to those of the
utility, it believes, the more (he rate should approach the
incremental costs of providing pole attachments. Id.
NCTA states that the difference between fully allocated
costs and incremental costs in the context of pole attach
ments is not trivial and, thus, establishing a. rate that takes
into account cable's subordinate status,'rather than auto
matically setting the marimum statutory rate, will have a
significant economicimpact.''

55. NCTA and the other commenting companies argue
that there should be a "subordinate user" factor to reflect
that, under the typical pole attachment agreement, the
cable operator is given a "mere revocable license." See ,
e.g.. Continental Comments at 10. They propose that the
Commission reduce the maximum rate established by the
Commission's formula by this factor to compensate for
their subordinate rights on poles. The cable companies
maintain that a set of the terms and conditions under
which they must operate will demonstrate a number of
inequities within the pole attachment agreements to
which they are a p»ly. For example, th^ state that pole
attachment agreements commonly require that the cable
television system pay the utility in advance for all costs
associated -with its initial attachment to the pole
(make-ready charges) even (hough they may not be per
mitted to attach to the poles for several months. These
-costs frequently include such, items as insj^tions and
pole change-outs. Moreover, despite these payments, the
contracts frequently stipulate that the cable system may be
removed from the pole at any time, for whatever reason,
and, in many instances, with little advance notice. All of
the commenting cable operators listed specific allegations
which they argue demonstrate that the proper just and
reasonable rate should be less than a statutory maximum
rate based on folly ^located costs. Many of the arguments
presented by the cttble operators to demonstrate that a
"subordinate user" factor is appropriate were also dis-
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cussed in relation to the "double recovery" issue regard
ing cable operators' payment of fees for costs which may
already have been compensate for in the carrying
charges of the formula.^^

56. Cable Companies state that, cable operators pay for
inspections and upgrades of pole plant which benefit-only
the utility and its own use.of its poles, but which are paid
for solely by the cable operator. Cable Companies Com
ments at 3. It states that the fees assessed by some utilities
for inspections remain excessively high in many cases and
contract terms continue to be completely one-sided, with
utilities refusing any attempts to equalize even minor
aspects of the relative contractual obligations of the par
ties, fd.

57. Adelphia Communications states that under the
typical attachment agreement make-ready charges are of
ten applied in a manner designed to harass and delay the
cable operator. Adelphia Comments at 11. It argues that
CATV installation is not a priority for most utilities and
there are many instances of cable operators waiting
months for make-ready work to be completed. According
to Adelphia Communications, utilities will not allow a
cable operator to do the work itself or even hire an
outside contractor. Id. ^oth Adelphia Communications
and NCTA assert that one of the clearest illustrations of
cable's subordinate status is the standard provision in pole
attadiment contracts that requires cable systems to pay all
costs arising from pole change-outs. NCTA states that it
would be appropriate to charge the CATV operator a
certain percentage of these pole change-out replacement
costs, but the t^ical contract requires the cable company
to pay all of these costs, including the entire cost of the
new pole, even when the need for such a changeout is not
caused by the attachment of cable facilities, but rather by
the additional requirements or attachments of some other
user, including the utility itself. NCTA Comments at 11.
Adelphia Communications adds that there have been a
number of incidents where the utility has required a
larger replacement pole even though there is enou^
space on the old pole to accommodate the cable fecilities.
Adelphia Comments at 15; Both commenters stale that
another manifestation of cable's subordinate rights is the
utility's inspection of cable pole attachments at unpredict
able and frequent times and the requirement that the
cable operator pay for the Inspection. They maintain that
the frequency and extent of periodic inspection has in
creased greatly and that wheii the utili^ conducts such
inspection it also Inspects its own. wires and equipment
which may need adjustment. Nevertheless, the common
contractual' provisions require cable operators to pay the
entire cost of the pole inspection. NCTA Comments at

. 11-12; Adelphia Comments at 16. In addition. Cable Op
erators and Associations asserts that most pole attachment
agreements require cable operators to hold utilities harm
less from claims, even when the utilities are negligent
Cable Operators Comments at 42.

58. The commenting cable operators offered proposals
as to how this "subordinate user" factor could be quanti
fied and included as a deduction to the formula utilized
to determine the pole attachment .rates. Adelphia Com
munications suggests that where a utility offers a standard
industry contract, the terms of which include those ele
ments that are indicative of the cable operator's subordi
nate status, the proper rate should be one-half the
calculated maximum so long as that rate exceeds the
minimum. The percentage of the maximum would in

crease as the rights granted to the cable operator in
creased. Adelphia Cbmments at 23. Maryland/Delaware
Cable Television Association and Continental ^blevision
propose that cable pole attachment rates be set at 75
percentof the maximum rate.^ Maryland/Delaware Cable
Comments at 12; Continental Comments at 13-16. They
state that any concern that such an approach might result
in a rate which recovers less than the incremental costs
could be addressed through the Commission's proposed
procedural change, whereby the utili^ would have the
burden of establishing that such rate is below the statu
tory minimum justand reasonable rate.^^ C^ble Operators
and Associations also proposes a 75 percent figure, but it
applies thie figure to a different base. It argues that the
Commission's fomula should calculate net chargeable
pole investment as 75 percent of 'the net pole investment
since subordination of cable's Interests in the pole plant
must be accounted for in the rate base. Cable Operators
Cbmments at 45-50.

59. NCTA and Cable Companies state that an accept
able approach to assessing the magnitude o^f rate'reduc-
tion that should result from cable's subordinate user
status is to model it on the discount practice found in the
utility industries (interruptible rate schedules for gas and
electric customers) and the satellite communications busi
ness (preemptible transponder users).'̂ In making a com
parable discount for cable operators to reflect their
subordinate status NCTA recommends that there should
be a reduction of 30 percent of the net cost of a bare pole
while Cable Companies recommends thai a discount of 25
percent be applied to the lease rate itself. NCTA Com
ments at 15; Cable Companies Comments at 15.

60. None of the utilities believe that the status of cable
operators under pole attachment agreements requires an
adjustment to the formula rate to reflect a sul^rdinate
status. Several commenting utilities argue that the statu
tory maTumum rate already incorporates a substantial
discount for cable operators. BellSouth argues that there
are significant financial advantages to cable operators at
taching to utility poles rather than building their own
plant. Bellsouth Reply Comments at 3-4. According to
Bell Atlantic, cable operators already receive substantial
concessions through discounts for telephone' utilities'
nonexistent crossarm investment, the use of embedded
rather than current costs and the understatement of the
amount of usable space that cable occupies. Bell Atlantic
Reply Comments at 2.

61; U.S. Telephone Association maintains that the sub
ordinate user discount is beyond the scope of the NPRM
and should be addressed, if at all, to the Congress. U.S.
Telephone Comments at 12. It states that if the Commis
sion accepts cable's contention that a subordinate user
discount should be entertained, it must set forth a new
Rule Making to address that issue. Id. U.S. Telephone
Association also argues that the discount is unwarranted
because the Commission has historically utilized a fully
distributed cost methodology to measure the maximum
statutory rate and the subordinate user discount is an
incremental cost adjustment It also argues that the use of,
and thus the wear and tear on, poles Is increased by cable
attachments and, in general, cable facilities make more
frequent attachments and cause more maintenance con-

-cerns than do utility users. Id.
62. Ameritech stales that there is no basis for a rate

discount since cable operators pay a rate based on no
more than 8 percent of the costs of a pole. Ameritech
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Comments fit 9-10. AmerUech states that the Pole Attach
ment Act specifically recognizes that a pole attachment
contract containing terms and conditions which recognize
the priori^ rights of the utility may also include a rate
based on the utiUty*s fully allocated costs. Id. at 9.
' 63. Southwestern.Bell concedes that it does ^ve tele
phone companies a higher priority than cable companies
for restorative measures since telephone service is often
needed for life-or-death emergencies and firanchised tele
phone companies are required by law to provide reason
ably continuous service to their customers. It m^ntains
that seldom are there emergency situations for cable oper
ators or statutory requirements concerning continuity of
service. Id. at S.

64. Mountain State Telephone asserts that if a cable
coihpany believes that a particular term or condition is
unjust and unreasonable, the cable company should ask
the utility to negotiate that pprtlon of the contract. If the
cable operator is unsuccessful, it can petition the Com
mission to revise those terms or conditions at issue.
Mountain Sktes Comments at 10. Mountain States main
tains' that as long as an attachment fee is within the-
statutory zone of reasonableness, the Commission is with
out authority to lower a contractually agreed-to rate.

65. In response to tite cable companies* analogy of the
discount practices of utilities and the satellite communica
tions business, Edison Electric Institute maintains that
there is no valid comparison between Interruptible rates
and rates-for allegedly subordinate users of a pole. EEI
Comments at 10. EEI states that for interruptible rates
and customers, an electric utility can actually quantify its
sarings..It argues that there are no savings to the utility in
the case of cable attachments, even assuming that such
attachments could in some circumstances be removed
firom the pole. Id.

66. Texas Power asserts that by requesting a substantial
discount from ^lly-allocated-cosl-based rates because of a
status as a subordinate user, the cable companies are
seeking to apply a value of service concept to the Com
mission's rate formula which it believes is an incorrect
standard. Texas Power Comments at 3. Texas Power also
states that the mere ej^tence of certain contract provi
sions does not necessary imply that actual practices in the
field reflect a subordinate status. Id. at 4.

67. Alabama Power argues that, since pole attachment
rates are designed to reflect the underlying cost of provid
ing service, the "subordinate user discount" proporal,
wfaicb u b»ed.on the concept pfvalue ofservice, s^uld
beTouted. Alabama Power ^mmerits at 3. It states that
cable operators are very seMom displaced from any par
ticular pole and while a cable system may face interrup
tion on a few of its poles during a year, it seldom will
face interruption on a significant number of poles. Id. at
4. Alaba^ Power also states that it is inappropriate for
cable operators to compare their position under a pole
attachment agreement with those of parlies to a joint-use
pole agreement since successful joint-use pole agreements
are based upon mutual benefits and responsibilities. Ala
bama Power argues that there are no such mutual benefits
available to utilities under pole attachment agreements
with.cable companies. Id. at 6.

68. In response to the cable companies' assertion that
the manner in which utilities conduct their inspection
programs demonstrates cable's subordinate status, Virginia
Electric alleges that its inspection program Is not designed
to reengjneer its own plant at the cable operator's expense

but, instead, to correct numerous safety violations nnd
detect unauthorized cable attachments. Virginia Electric
Comments at 3. Virginia Electric states that it is accom
panied by a representative of each cable system surveyed
during its inspection of that company's attachments and
at that time inspection sheets are prepared that document
any safety violations.

69. With respect to the provision in pole attachment
agreements that CATVoperators indemnify utilities "even
against the utilities' own negligence". Southern Utilities
asserts that such a provision is justified. It 5tat« that,
because the attachment of cable facilities to its poles
increases the universe of persons who may be expected to
be on and near the utility's poles and in proximity to its
lines and cables, CATV attachments significantly increase
a utility's potential exposure to damage liabiiify whether
or not it is negligent. Southern Utilities Comments at 10.
Southern Utilities states that an award of damages in such
a case may exceed the utility's aggregate CATV pole
attachment revenues for several years, yet if the injury
would not have occurred but for the presence of CATV
bcilitles, then the damages award is a direct cost of
permitting pole attachments, whether or not the injury
resulted from the utility's sole negligence. Id. Southern
Utilities reasons that it may be appropriate to permit a
cable company to demonstrate that its rights under a
particular pole attachment agreement are materially- in
ferior to those of other users of the utility's poles such
that it should be entitled to a discount fiom the maxi
mum rate. It states that such a'showing could be based
upon a comparison of contract provisions and of the
individual utility's actual practices, but not merely by
general allegations of asserted "industry practices." Id. at
32..However, Southern Utilities argues that such an ap
proach must also be consistent with value of service
pricing and, as a consequence, must recognize that the
maximum rate level from which such a discount is al
lowed is the cost of alternatives available to the CATV

. operator, or the rate levels paid by other non-owner
users, and not a small percentage of the stripped down,
CATV-only pole. Id.

70. Arizona Public Seprice Company states that costs
associated with pole arrangeifients and change-outs subse
quent to cable attachment, if required by the utility,
might be construed as a burden imposed on cable oper
ators by a utility. However, but for the presence of cable,
there would be ample room on the pole for the desired
use by the utility. It explains that cable is not charged by
Arizona Public Service fora sub^uent change-out unle^
cable's presence caused the chazige^uL Arirona Public
Service Comments at. 7. In addition,, it concurs with
that It is inappropriate to compare cable pdle users with
interruptible rate customers. Id. at 8-10. It also asserts that
cable operators should be given fewer contractual rights
than the owner of the pole since cable operators do not
have the attendant rights or the responsibilities that the
pole owner has. Id. at IS. It argues that abuses of the
make-ready and inspection fee provisions should be han
dled in individual enforcement proceedings rather than
an overall deduction from all fully aUocaied cost-based
rates. Id. at 16.

71. In enacting the Pole Attachment Act, Congress
directed that, to be "just and reasonable", a rate must fail
somewhere between the lower limit of the utility's In-

• cremental costs associated with the pole and the upper
bound of the cable company's proportionate share of the
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). fully allocated costs that are pole-related. '̂ A review of
the Senate Report reveals that "the standard permits the
contracting parties, or the Commission, to determine a
CATV pole attachment rate somewhere between avoidable
costsand fully allocated costs."*°

72. In enacting Section 224 of the Act, Congress was
aware that utilities conferred subordinate rights on cable
operators in relation- to their own use of pole space.
Congress contemplated that pole attachment rates might
be established at less than the statutory maximum in
order to reflect these subordinate rights. The Senate Re
port states that a pole attachment fee designed to recover

. all of the utility's fully allocated costs might justify con
ferring on cable operators all of the rights other utility
users have with respect to the poles. By contrast, treating'
cable as a clearly secondary user, subordinate vis-a-vis the
provision of electric and telephone service, would be
reflected in a fee designed to recover only a utility's
avoidable costs, which, the Report states, could be ex
pected to be minimal.'*

73. None of the cable operators has made a persuasive
showing that they in practice enjoy such subordinate
rights to justify that we mandate in this proceeding rates
based on less than fully allocated costs. This is particu
larly true in light of the fact that no party could to our
satisfectlon translate any alleged subordinate right into a
specific dollar amount to be subtracted from the statutory
maximum rate.'^

74. What is more, the vast majority of the "subordinate
rights" raised'by the parties in reality are allegations that
cable operators are paying additional unreasonable

-."N ; charges or being subjected to unreasonable practices.
~ )' Rather than rectifying these problems by mandating re

ductions to the per-pole rate, it would be wiser to address
these issues directly. In theory, if a utility is purportedly
charging a rate based on fully allocated costs, then it
should not also be charing additional fees because, by
definition, fully allocated costs encompass all pole-related
costs. In addition, if a particular condition is so onerous
as to be unreasonable, we will eliminate the unreasonable
condition rather than adjusting the rate.'^ Therefore, as
proposed in the NPRM, we will continue to focus on the
maximum rate. If, however, a cable operator can make a
specific, quantifiable and supportable proposal for a rate

' which falls between the statutory minimum and maxi
mum rates, we vrill exajnine the proposal. We note,
however, that such a showing cannot be based on
"inferior rights* which are the result of double payment
.of costs or from unreasonable terihs or conditions in the
pole attachment contract which should be eliminated.

75. While we will not go so far as to establish a formula
to calculate a minimum rate routinely due to cable oper
ators with subordinate status, we believe (hat an adjust
ment to that rate which approaches the statutory
maximum just and reasonable rate may be appropriate in
those cases where a cable operator is a party to a pole
attachment agreement with onerous contractual provi
sions. Our experience in adjudicating pole attachment
complaints and the record in this proceeding reveal a
broad range of contractual terms and conditions, some of

. .. -which are onerous in the circumstances of the case.
• Vhere onerotxs terms exist the cable company may be

' entitled to compensation or reimbursement.
example, assuming all other factors are equal,

]• the rate should not be the same for a cable company
-which is required to pay the entire cost of change-outs.

even when not caused by the cable's presence, as for a
cable company which only pays for the change-outs it
causes. While we reject the arguments advanced by the
cable commenters that we should adopt an overall deduc
tion from the fully-allocaled-cost-based rates because of a
cable operator's subordinate status on the poles, we will
address allegations that unreasonable make-ready, or in
spection, change-out requirements or other abuses are In
violation of the Act in Individual complaint proceedings.
Therefore, while there is a presumption that the rate
calculated from the formula adopted In this proceeding
results in a just and reasonable rate, a cable operator may
rebut this presumption with evidence to the contrary. The
cable operator will have the burden of proving that
specific contract provisions are unreasonable, which
should result, in a reduced annual rental rate or other
offeet. Any showing by the cable company must be based
upon an analysis of specific contract provisions and the

. individual utility's actual practices, as well as prevailing
practic.es in (he Industry or in the state in which the cable
company operates. We will not adopt any substantive
guidelines as to which terms or conditions may warrant a
deduction or the quantification of any such deduction.
However, we note that a number of terms and conditions
have been brought to our attention which should be ^ven
closescrutiny in individualcomplaint cases."

77. We concur with the utilities that if a cable company
believes that a particular term or condition is unjust and
unreasonable, the cable company could requesjl that the
utility renegotiate the contract. If unsuccessful, the cable
company should file a complaint with the Commission
seeking to be relieved of that term or condition. However,
we also recognize that, even with regulation of the utili
ties' pole attachment rates, utilities still maintain a supe
rior bargaining position over CATV systems in
negotiating the rates, terms and conditions for pole agree
ments and scheduling make-ready work for the attach
ment of cable facilities. Our willingness to review contract
provisions and the possibility of either revising an unlaw
ful term or condition or ordering an adjustment to the
maximum rate because of an onerous term or condition
should serve as an impetus to utilities to negotiate in good
faith with regard to terms and conditions of the agree
ment before they are presented to the Commission.'̂

IV. PROCEDURAL RULES AND
INFORMATION REQUESTS

78. As previously stat^, this Rule Making also pro
posed revising our rules to simplify and citify those
procedures that should be followed and the information
that should be submitted by the parties in each pole
attachment complaint proceeding. To simply the process
for handling pole attachment complaints, we proposed to
expand the definitions of "complaint" and "complainant"
to allow for a complaint to-be filed by a cable television
assodation or an association of utilities. Most of the
utilities opposed these definitional changes. Th^ state
that the statute contemplates case-by-case, individual ne
gotiations and that increadng the number of parties only
decreases the likelihood of any settlement and inhibits the
timely resolution of the controvert. £EI Comments at
11; Ameritech Comments at 14; Arizona P5C Comments
at 29. The clear and convincing evidence leads to a
contrary conclusion. As we stated in the NPRM, a utility
will typically enter into comparable agreements with sev-
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eral CATV operators within the utllity^s service area, and
the issues in contention with that utility usually focus on
the same or similar contractual provisions/^ Therefore,
any settlement that is agreed to by all the parties will
serve as precedent to resolve complaints which otherwise'
would have been resolved on a more time consuming,
case-byose basis. Allowing cable associations to file com
plaints will fonher focllitate settlement in those situations
by prodding a more centralized group with which the
utilities can negotiate. Indeed, we note that even under
our old Rules, cable associations were instrumental in
developing state- or region-wide settlements in pending
proceedings.

79. It has also been argued that the proposed modifica
tions of Sections 1.1402(d) -and <e) of the Rules are not
necessary because Section 1.1404(a) of the Commission's
Rules expressly provides that "complainants may join
together to file a joint complaint." ££I Comments at 12;
Arizona PSC Comments at 28; BellSouth Comments at
10. 'While the current rules do proride for joint com- .
plaints, they do not permit complaints by trade associ
ations in their own name. The proposed change would,
for example, allow.a CATV operators* association to re
quest information from the utility and file one joint
complaint if one set of data applies to several CATV
operators. The utility could then supply.one set of data to
the association instead of responding to numerous cable
operator information requests and multiple complaints.

80. Several commenters point out that if the proposed
chan^ to Section 1.1402(d) and (e) are adopted, as a
condiiion to .permitting a complaint by an association, the
complaint should identify all members of the association
and should include the pole attachment contracts covered
by the complaint as well as a certification from each
mmber of the association that the complaint is being
filed on its behalf. We agree that the real parties in
interest who would be bound by our decision should be
identified. Therefore, in adopting the proposed modifica
tions to Seaion 1.14p2(d) and (e) we will supplement
Section 1.1404(a) of the' Rules 'to read "Complaints filed
by associations shall specifically identify each utility or
cable television company who is a party to the complaint
and shall be accompanied a document from each
identified member certifying that the complaint is being
filed on its befiall" This change will go far to resolring
the problems raised by the utilities, while also permitting
a more efiideni proceeding involving similarly situated
cable operators.'^

81. We proposed several change in bur Rules regarding,
information that mtist be included in a complaint. We
proposed to eliminate the requirement in Section
1.1404(d)(1) and (2) that a complainant subnut evidence
that a utility uses or controls poles or that the cable
system actually has attachments on the poles. Instead of
providing specific evidence, the complainant would only
be required to submit verified statements of the relevant
facts unless those foots were disputed by the respondent. -
Alabama Power argues that the rule change "would, in
effect, shift the burden of proof with respect to these
items to the utility." Alabama Power Comments at 19.
Ameritech asserts that the existing rule remains necessary
because the pole attachment proceedings are conducted
"without resort to octensive disraveiy and evidence to
supplement the pleadings." Ameritech Comments at 15.
These contentions are without merit Our proposals nei
ther shift the burden of proof nor unduly restrict the

evidentiary record since the complainant would still be
required to submit additional data In response to a dis
pute initiated by the respondent regarding these matters.
Therefore, the proposed changes to' Sections 1.1404(d)(1)
and (2) will be adopted as proposed.

82. Sections 1.1404(g)(2) and (4), 47 CF.R. SS
1.1404(g)(2) and (4), require respectively that a complaint
contain the crossarm investment for pole lines and the
depreciation reserve associated with the crossarm invest
ment. To clarify these sections we proposed to revise the
phrase to read; "the investment in crossarms and other
items which do not reflect the cost of owning and main-
taining poles, if available." This change would recognue
that the adjustment for items not related to the cost of
owning or maintaining a pole consists of more than
crossarms themselves and that many utilities do not keep
the detailed subaccounts from which they could supply
this information. The only opposition to the amendment
was 8 general opposition to the elimination of any por
tion of the investment in pole line accoimts. Therefore,
the proposed revisions toS^ioits 1.1404(g)(2) and (4), 47
CIF.R. § 1.1404(^(2) and(4), areadopted as propos^

83. Section 1.1404(g)(5), 47 CJF.R. S 1.1404(gXS), re
quires that the complaint contain the total number of
poles owned and controlled by the utility. In determining
the cost of a bare pole, the total number of poles must be
adjusted if some of the utility's poles are jointly owned
vdth another entity. We propel to require that the
complaint specify the number of jointly owned poles. If
any, and the percentage of each joint pole owned by the
subjea utility. None of the parties commenting in this
proceeding opposed the proposed revisions. Accordingly,
the proposed changes to Section 1.14<)4(g)(5), 47 C.F.R. §
1.1404(g)(5), arc adopted.'®

84. Our Rules state that the complaint shall also in
clude, Uiur alia, the rate of return .figure authorized for
the utility for intrastale serrice in the jurisdiction in
which the cable company obtains pole attachment ser
vices. 47 C.F.R. § l.l4(W(g)(10). We will continue to
utilize the most recent authorized intrastate rate of return
as the cost of capital figure in our computation of pole
attachment rates. Our proposed change would require a
utilify to supply a copy of the state administrative or
court decision as an' attachment to its response to the
complaint if the rate of return is at issue in the proceed
ings, noting the section of the decision which specifically
establishes the authorized rate of return. BellSouth main
tains that utilities should not be required to provide
copies of publicly available dt^menis. BdlSouth. Com
ments at 11. We disa^ie^ As we stht^ in the NPRM, the
utility is in the best position to know the most recent
decision regarding its rate of return.'' By requiring the
utility to furnish the relevant document it vrill ensure that
the Commission has the most recent figure in its posses
sion. Furthermore, we have modified the proposed rule to
require that the utility inform the Commission whether
the decision is final or subject to any further proceedings
either before the state regulatory body or in a court.
Clearly, these requirements would not be burdensome
and would go for toward ensuring that accurate, up to
date information is utilized in pole attachment proceed
ings. Therefore, Section t.l404(g)(10) is adopted as modi
fied herein.

- 85. In assessing whether a rate is too high a cable
company requests certain information firom the utility
which, in our experience more often than not, cooperates
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by providing the information. To address those few in
stances of untimely cooperation or uqresponsiveness by a
utility, we propose to amend Section.r:1404(h), 47 CJ^.R.
S 1.14p4(h), to emphasize that the utility should supply
the information listed in Section 1.1404(g). along with the
relevant supporting pages from its FERC Form 1, its FCC
Form M, or other public report, within 30 days of the
request by the cable operator. BellSouth and Texas Fowet
argue that it should not be necessary to supply Informa
tion which is publicly available. BellSouth ^mments at
12; Texas Power Comments at 12. We do not agree. As we
stated in the NFRM,^° some of the information, for in
stance, the lot^ number of poles owned, controlled, or
used by an electric utiliQr {see Sections 1.1404(g)(S) and
(6) of the Rules), is vnlhin the sole control of the utility.
Moreover, there is often a delay in obtaining the most
recent data from publicly available records. As a result,
the complaint has often been based on older data than
that used the utility in Its response. If the utility
supplies the actual supporting pages from its report, the
determination of the pole attachment rate should be sim
plified since all of the parties and the Commission will be
using the same data and will have the necessary support
ing data to resolve any discrepancies. If a complaint is
eventually filed, the cable company will be required to
submit these supporting pages with its complaint. We
expect utilities to provide documents even though a com
plaint has not yet been filed in order to promote prompt
resolution of matters in rontroveny. Also, we would
emphasize that we me expediting the complaint process
by imposing a definite time period within which utilities
tntist respond. Therefore, Section 1.1404(h) is adopted as
proposed.

86. Section I.1404(i), 47 CF.R. § 1.1404(i), provides
that the complaint shall include a brief summary of all
steps taken to resolve the dispute prior to filing. We
proposed to amend Section 1.1404(i) by adding language
alltmng the complainant to explain that negotiations did
not take place,beuuse they appeared to be useless under
the circumstances and why it believes such steps were-
fruitless. Several commenters oppose this amendment be
cause th^ believe that it would relieve the cable operator

. of any obligation to try to resolve the dispute between the
parties. ££I Comments at 12; Arizona FSC Comments at
31. We disa^ee.- It. is in the interests of both the utility

' and the cablecompanyto di^iitb withoutre^ct-
• ing to filing a complaint before the Cothniission. If the

utili^ wants to begin negotiations, it simply has to offer
to ne^tiate ance it is on notice that a cable company
may te contemplating filing a rate complaint when the
utility receives an information request from a cable com
pany prior to filing a complaint. Accordingly, the pro
posed change to Section 1.1404(i) is adopted as modified
herein.'*

87. As previously discussed, if a utility argues that the
proposed rate is below its incremental costs, it will have
the burden of showing that this figure Is below the
-minimum statutory rate. We, ther^ore, proposed to
amend Seaion 1.1409(b), 47 C.F.R. § 1.140^b), to reap-
portion the burden of establishing a prima focie case.
Several commentors argued that the issue of a minimum
rate is rarely raised and, therefore, there is no justification
-for shifting the traditional burden of proof away from the
complmnanL We agree that the minimum rate will prob
ably be rai^ only Infrequently in complaint proceedings.
However, we find that it is appropriate that the utility

have the burden of setting forth a prima facie case in
such cases since information regarding incremental costs
would be solely within the control of the utility. This is
consistent with traditional burdens of Ming forward with
the evidence in complaint proceedings.'* Accordingly, the
proposed amendment to Section 1.1409(b) is adopted."

V. REGULATORY FLEXIBIUTV ACT
INITIAL ANALYSIS

88. Reason for Action, The Commission is issuing this
Report and .Order because of the need to modi^ our
policies governing cable television attachments to utility
poles and to clarify certain rules regarding pole attach
ment complaints, pursuant to the finding of the U.S.
Court of Appeals in Aiabama Power^supra.

89. The Objective. The objective of this Report and
Order is to adopt changes to our pole attachment rate
formula and Rules. The- Commission has modified its
pole attachment formulas and adopted revised rules
which will facilitate the prompt resolution of complaints
concerning the rates, terms and conditions of pole attach
ments.

90. Legal Basis. The authority for this Report and Order
is contained in Sections 1, 4(i), 224, and 403 of the
Communications Act 47 U.S.C. §§ ISl, 154(i), 224, and
403.

91. Description, potential impact and number of small
entities affected. The adopted changes will have the net
effect of not increasing the burden either on small cable
operators who wish to file complaints or on small utilities
which must respond to the complaints. In keeping with
our Congressional mandate, the adopted policy and rule
changes will continue to utilize a formula which relies on
publicly available data.

92. Recording, recordkeeping and other compliance re
quirements. No additional recording or recordkeeping will
be required by the items adopted in this Report and
Order. At present we request electric utilities to supply
certain information with their response to the complaint.
The adopted rules will request the utility to supply that
information to the cable company or the cable association
which, in turn, will include those pages with the com
plaint. In addition, if the allowed rate of return or treat
ment of accumulated deferred tax^ is at issue, the utility
will be required to submit the order from the state
regulatory body which sets the rate of return or deter
mines the treatment of deferred taxes. These changes will
affect the timing of submitting material to -the Commis
sion, but the material itself is already in the possession of
one of the parties and is usually submitted in the course
of the pleading ^cle in any event. By submitting the data
at an earlier stage, the issues to be pleaded should be
simplified.

93. Federal rules which overlap, duplicate or conflict with
this rule. None

94. Any significant abernatives minimizing impact on
smalt entities and consistent with stated objectives. There
are no significant alternatives which would minimize the
impact on small entities. The Commission's aliematWe
would be to take no steps to improve the complaint
process In response to the concerns raised by the court in
Alabama Power, supra. This would be inconsistent with

4399



rCC 87-209 Federal Communications Commission Record 2 FCC Red VoL 15

the current Commission objective of providing service to
the public in the most efficient, expeditious manner possi
ble.

VI. PAPERWORK REDUCTION ACT STATEMENT

95. The decisions contained herein have been analyzed
with respect to the Paperwork Reduction Act of 1980 and
found to impose a new or modified information collec
tion requirement on the public. Implementation of any
new or modified requirement will be subject to approval
by the Office of Management and Budget as prescribed by
the Act

Vn. ORDERING CLAUSES

96. Accordingly, IT IS ORDERED that, pursuant to
Sections 4(i), 4(j), 201-205, 218, 220, 403, and 404 of the
Communications Act of 1934, 47 U.S.C. §§ 154(i), 1540),
201-205, 218, 220, 403 and 404, the policies and require
ments set forth her^n ARE ADOPTED.

97. IT IS FURTHER ORDERED that, pursuant to the
authority contained in Sections 4(i} and 224 of the Com
munications Act, 47 U.S.C §§ lS4(i), 224, Subpart J of-

. Part 1 of the Commission's Rules and Regulatioiu ARE
AMENDED, as set forth in the attached Appendix D,
effective September 28, 1987.

FEDERAL COMMUNICATIONS COMMISSION

William J. Tricarico

Secretary

APPENDIX A

Comments have been filed by the following:

West Fenn Power Company
Kansas Power & Ught Company
Union Electric Company
Potomac Edison Company
Utah Power & li^t Company
National Cable Television Association, Inc (NCTA)
Cbn^lidated^ison Company of New York
Kentucky Cable Television Association
Arizona Public Service Company
PaciCc Bell and Nevada Bell (Pacific Companies)
Montana Power Company
Alabama Power Company
Oncinnati Bell Telephone Company
Edison El^tric Institute (EEI)
MaiylandyDelaware Cable Television Association, Inc.
Southwestern Bell Telephone Company
United States Telephone Association
Virg^ia Electric & Power Company
Adelphia Communications Corporation, ei at.
Ameritech operating Companies (Ameritech)

comprising Illinois Bell, Indiana

Bell, Michigan Bell, Ohio Belt and
Wisconsin Bell

Bell Atlantic Telephone Companies
comprising Bell of Pennsylvania,
Diamond State Telephone, the four
Chesapeake and Potomac Telephone

. Companies and New Jersey Bell
BellSouth Corporation

comprising South Central Bell and
Southern Bell

Cable p)mpan>es
comprising AQ, Inc., Cablevision
Industries, Inc., Cardinal Communications,
Colony Communications, Comsat ^ble
Communications, Cox Cable Communications, Mic-

kelson

Media, Multimedia Cablevision, New Channel Corp.,
New England Cablevirion, Par Cable, Sammonis
Communit^tions, Sonic Communications,Televenets,

Inc.,

Triax, CP, Inc., US Cable Corporation
Continental Cablevision

Southern Utilities

comprising Georpa Power Company,
Gulf Power Company and Mississippi
Power Company

Mountain States Telephone & Telegraph
Company, Northwestern Bell Telephone
Company and Pacific Northwest Bell
Telephone Company

Texas Power & Light Company, Dallas Power
& light Company and Texas Electric Service
Company

Western Communications Inc. and Gill Industries, Inc.
Arizona Public Service Company
Cable Operators and Associations

comprising Texas Cable TV Assn.,
California Cable Television Assn.,
Georgia Cable Assn.,
Indiana Cable Television Assn.,

Virginia Cable Television Assn., '
American ^ble^stems Corp.,
Cablevision Service Company,
Chasco Cablevbion, Ltd.,
Daniels and Associates. Inc.,
Harron Communications Corp.,
Multi-Channel TV Cable Company,
Perry Cable TV Corp.,
Rogers Cablesystems of America,
St. Charles CATV, Inc.,

Teiecable Corporation,
Tele-Communications, Inc.,
United Artists Cablesystems Corp.,
United Cable Television Corp.

Kansas City Power & Light Company
Mississippi Power & Light Company
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:

^ . .-lincoln Electric Sjstem

Reply Comments have been Tiled by the following;
Alabama Power Company
Arizona Public Service Company
Edison Electric Institute

National C^ble Television Association

Southwestern Bell Telephone Company
Virginia Electric & Power Company
Texas Power & Light Company
United States Telephone Association
Adelphia Communications Corporation, et al.
Amerltech Operating Companies
Bell Atlantic Telephone Companies
Bellsouth CdrporaUon
Cable Companies
0)ntinental Cablevision. et at.

Cable Operators and Associations
Southern Utilities

Mountain States Telephone & Telegraph
Company, Northwestern Belj Telephone
Company and Pacific Northwest Bell
Telephone Company

New York Telephone Company and New England
Telephone & Telegraph Company (NYNEX)

^ ; Pacific Bell and Nevada Bell

,)
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WA Exhibit No. 9

BREMC Appurtenance Factor Calculation
YE 2016 CPR Data

BLUE RIDGE ELECTRIC CPR Master with BalanceQuerydate: "Bl-dec-lOlB 11:59:59 PM",CoJD: '1'

Cpr# Description Depr Rate GIdepexp GIdepacc Plant Type CPR Quantity CPR Amount

3640001 ANCHORS EXP 8120IN2MI ++ 0.3000 4030000 1086000 D 98 $20,893.07

3640002 ANCHOR EXP 10 200 IN 2 MIN 0.3000 4030000 1086000 D 17,894 $1,412,896.20

3640003 ANCHOR ROCK 15 IN 0.3000 4030000 1086000 D 40 $6,152.91

3640004 ANCHOR ROCK30 IN 0.3000 4030000 1086000 D 234 $45,216.12

3640005 ANCHORS ROCK 53 IN • 0.3000 4030000 1086000 D 267 $38,274.93

3640006 ANCHORHEUX DEL PIS 8 10 0.3000 4030000 1086000 D 577 $137,793.67

3640007 ANCHORDBLDiST. 10 /lO 0.3000 4030000 1086000 D 225 $26,380.67

3640008 ANCHOR HELIX 10 PIS 0.3000 4030000 1086000 0 69,234 $6,209,142.82

3640009 ANCHOR HELIX 8 PIS 0.3000 4030000 1086000 D 15 $1,343.09

3640010 ARMDAVIT6Fril5KV 0.3000 4030000 1086000 D 0 $0.00

3640011 ARMDAVIT 8 FT115 KV 0.3000 4030000 1086000 D 2 51,729.85

3640012 BRACES X-ARM WOOD 361N PR 0.3000 4030000 1086000 D 16,451 $2,556,673.16

3640013 ARMSTEEL8 (DIST.) «D-3001 0.3000 4030000 1086000 D 12 $4,414.75

3640014 CROSSARMIO STEEL D30-422 0.3000 4030000 1086000 D 139 $62,664.26

3640015 STEEL ARMTAN.6ALV. 3.5X3.5X 0.3000 4030000 1086000 D 44 $33,946.44

3640016 ARMSTEELIO DEADEND 0.3000 4030000 1086000 D 347 $74,844.62

3640017 ARMTANG. F.GLASS HD 8 0.3000 4030000 1086000 D 3 $1,250.48

3640018 ARMTANG. F.GIASS HD 10 0.3000 4030000 1086000 D 101 $19,731.97

3640019 ARMTANG F.GLASS HD 12 0.3000 4030000 1086000 D 93 $44,356.96

3640020 ARMDE F.GLASS10/4POS. 0.3000 4030000 1086000 D 79 $15,686.29

3640021 ARMDE F.GLASS 12/4P05. 0.3000 4030000 1086000 D 34 $18,323.65

3640022 BRACKET CUTOUT MTG 3 PH 0.3000 4030000 1086000 D 806 $335,533.00

3640023 BRACKETALUMAFORM (l-PB) 0.3000 4030000 1086000 D 17 $1,092.67

3640024 CROSSARM FIBERGLASS 4 0.3COO 4030000 1086000 D 2 $269.95

3640025 CROSSARM STEEL 4 FT 0.3000 4030000 1086000 D 218 $48,650.41

3640026 CR0SSARMSTEEL5FT 0.3000 4030000 1086000 D 0 So.oo

3640027 8 SINGLE X-ARM ASSMY 0.3000 4030000 1086000 D 262 $87,130.57

3640028 8 DBL X-ARM ASSBLY 0.3000 4030000 1086000 D 322 $101,126.69

3640029 10 SINGLE X-ARM ASSMY 0.3000 4030000 1086000 D 73 $16,382.54

3640030 10 DBL. X-ARM ASSMY 0.3000 4030000 1086000 D 173 $70,658.56

3640031 X-ARM 3 5/8X4 5/8X8 FT 0.3000 4030000 1086000 D 12,160 $1,704,396.40

3640032 X-ARM 3 5/8X4 5/8X10 FT 0.3000 4030000 1086000 D 4,618 $797,614.70

3640033 XARM 3 3/4X5 3/4X 16 18 0.3000 4030000 1086000 D 0 -$0.01

3640034 XARM 5 3+4X7 3+4X22 FT 0.3000 4030000 1086000 D 17 $10,934.91

3640035 XARM STEEL 10 FT 0.3000 4030000 1086000 D 241 $113,935.78

3640036 HANGER TRANS CLUSTER 0.3000 4030000 1086000 D 64 $16,625.08

3640037 HANGRTRANS OR REG CLSTR HD 0.3000 4030000 1086000 D 25 $11,987.09

3640038 POLES 20 FT CLASS 7 0.3000 4030000 1086000 D 125 $23,012.46

3640039 POLES 30 FT CLASS 1 0.3000 4030000 1086000 D 0 $0.00

3640040 POLES 30 FT CLASS 2 0.3000 4030000 1086000 0 20 $3,958.87

3640041 POLES 30 FT CLASS 3 0.3000 4030000 1086000 D 23 $4,295.66

3640042 POLES 30 FT CLASS 4 0.3000 4030000 1086000 D 52 $9,837.64

3640043 POLES 30 CLASS 6 0.3000 4030000 1086000 D 30,411 $6,590,213.58

3640044 POLES 35 FT CLASS 1 0.3000 4030000 1086000 D 9 $1,830.60

3640045 POLES 35 FT CLASS 2 0.3000 4030000 1086000 D 6 $1,177.94

3640046 POLES 35 FT CLASS 3 0.3000 4030000 1086000 D 75 $14,448.17

3640047 POLES 35 FT CLASS 4 0.3000 4030000 1086000 D 443 $81,794.85

3640048 POLES 35FT CLASS 5 0.3000 4030000 1086000 D 15,643 $3,448,470.99

3640049 POLES 35 FT CLASS 6 0.3000 4030000 1086000 D 6,421 $1,189,818.15

3540050 POLES 35 FT CLASS 7 0.3000 4030000 1086000 D 511 $94,333.15

3640051 POLES 40 FT CLASS 1 0.3000 4030000 1086000 D 29 $12,697.94

3640052 POLES 40 FT CLASS 2 0.3000 4030000 1086000 D 488 $200,681.07

3640053 POLES 40 CLASS 3 0.3000 4030000 1086000 D 1,655 $664,066.26

3640054 POLES 40 -CLASS 4 0.3000 4030000 1086000 D 26,613 $11,732,579.05

3640055 POLES 40 CLASS 5 0.3000 4030000 1086000 D 10,695 $4,070,547.47

3640056 POLES 40 CLASS 6 0.3000 4030000 1086000 D 1,499 $569,146.45

3640057 POLES 45 FT CLASS 1 0.3000 4030000 1086000 D 104 $56,906.14

3640058 POLES 45 FT CLASS 2 0.3000 4030000 1086000 D 1,368 $661,200.06

3640059 POLES 45FTCLASS3 0.3000 4030000 1086000 D 3,713 $1,711,544.06

3640060 POLES 45 CLASS 4 0.3000 4030000 1086000 D 3,923 $1,498,922.91

3640061 POLES 45 FT CLASS 5 0.3000 4030000 1086000 D 745 $282,969.24

3640062 POLES 45 FT CLASS 6 0.3000 4030000 1086000 D 46 $17,440.21

3640063 POLES 50 CLASS 1 0.3000 4030000 1086000 D 87 $63,761.73

3640064 POLES 50 FT CLASS 2 . 0.3000 4030000 1086000 D 885 $658,685.03

3640065 POLES 50 FT CLASS 3 0.3000 4030000 1086000 D 1,139 $953,510.47

3640066 POLES 50 CLASS 4 0.3000 4030000 1086000 D 81 $76,470.39
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WA Exhibit No. 9

BREMC Appurtenance Factor Calculation
YE 2016 CPR Data

BLUE RIDGE ELECTRIC CPRMaster with Balance Querydate: '31-dec-201611:59:59 PM', CoJD: '1'

Cpr# Description Depr Rate GIdepexp Gidepacc Plant Type CPRQuantity CPR Amount

3640067 POLES 50 FT CLASS 5 0.3000 4030000 1086000 D 41 $38,707.24

364C068 POLES 55 FT CLASS 1 0.3000 4030000 1086000 D 80 $63,372.50

3640069 P0LES55FTCLASS2 0.3000 4030000 1086000 D 142 $112,785.65

3640070 POLES 55 CLASS 3 0.3000 4030000 1086000 D 142 $129,217.13

3640071 POLES 55 FT CLASS 4 0.3000 4030000 1086000 D 19 $17,937.50

3640072 POLES 60 FT CLASS 2 O.30Q0 4030000 1086000 D SO $43,474.24

3640073 POLES 65 FT CLASS 2 0.3000 4030000 1086000 D 24 $24,887.93

3640074 POLES 65 FT CLASS H2 0.3000 4030000 1086000 D 43 $40,595.40

3640075 POLESTEEL 55-CLASS 1 0.3000 4030000 1086000 D 7 $17,327.94

3640076 POLE AL 38 #20-865 HAPCO 0.3000 4030000 1086000 D 684 $139,068.20

3640077 POLESTEEL 35/3 DIST. 0.3000 4030000 1086000 D 3 $7,544.56

3640078 POLESTEEL 40/3 DIST. 0.3000 4030000 1086000 D 23 $24,715.92

3640079 POLE.STEEL 45/3 DIST. 0.3000 4030000 1086000 D 27 $28,813.83

3640080 POLESTEEL 50/3 DIST. 0.3000 4030000 1086000 D 12 $13,168.12

3640081 TRANSFORMER PLATFORM 13 0.3000 4030000 1086000 D 10 $20,809.76

3640082 OVERHEAD SUPPORT AL 14FT 0.3000 4030000 1086000 D 19 $38,285.20

3640083 TRANSFORMER PLATFORM 16 0.3000 4030000 1086000 D 12 $29,963.96

3640084 ANCHOR EXP. 300 SQIN 0.3000 4030000 1086000 D 57 $21,412.87

3640085 XARM55/8X73/8X26FT 0.3000 4030000 1086000 D 33 $36,389.21

3640086 XARM4 3+4X5 3+4X8 FT 0.3000 4030000 1085000 D 11 $9,179.70

3640087 X ARM 4 3+4X5 3+4X10 FT 0.3000 4030000 1086000 D 2 $1,228.60

3640088 ARM. STEEL8' 0.3000 4030000 1086000 D 6 $2,157.35

3640089 POLE, 60 FT CLASSl 0.3000 4030000 1086000 D 1 $544.29

3640090 POLE, 70FT CLASS 1 0.3000 4030000 1086000 D 8 $11,216.00

3640091 POLE,STEEL60-H2/LD3 0.3000 4030000 1086000 D 9 $66,388.96

3640092 POLE, STEEL 55 LD-1 0.3000 4030000 1086000 D 10 $101,647.44

3640093. P0LE,AL38' BRONZE #20-865-P31 0.3000 4030000 1086000 D 66 $102,289.11

3640094 ARMSTEEL10' TANGENTfDlST) 0.3000 4030000 1086000 D 60 $22,808.80

3640095 POLES 70 FT CLASS 2 0.3000 4030000 1085000 D 0 •SO.Ol

3640096 POLE, STEEL,35' MT. HG 41'X6", TWO ARMS BRONZE 0.3000 4030000 1086000 D 6 $7,105.35

3640097 XARM, STEEL, D.E. 60" 0.3000 4030000 1086000 D 14 $1,392.18

3640098 POLESTEEL85-H2/LD3 0.3000 4030000 1086000 D 5 $28,883.66

3640099 POLES 65 FT CLASSl 0.3000 4030000 1086000 D 5 $3,530.01

3640100 POLES SOFT CLASS HI 0.3000 4030000 1086000 D 1 $697.16

3640101 POLESTEEL 60'-ClASSl 0.3000 4030000 1086000 D 2 $7,327.29

3640102 POLESTEEL 50'-lDl 0.3000 4030000 1086000 D 4 $32,793.57

3640103 POLE85 CLASSl 0.3000 4030000 1086000 D 0 $0.00

3640104 ANCHOR,TRIPLESCREW, TRANS 0.3000 4030000 1086000 D 11 $2,695.45

3640105 ARMSTEEL DAVIT 9.5" 230KV 0.3000 4030000 1086000 D 0 $0.01

3640106 POLESTEEL 80-H4/LD5 0.3000 4030000 1086000 D 3 $31,719.27

3640107 POLESTEEL 75-LD4 0.3000 4030000 1086000 D 2 $6,609.70

3640108 POLESTEEL 75-H4/LD5 0.3000 4030000 1086000 D 1 $7,233.77

3640109 POLESTEEL 80-H2/LD3 0.3000 4030000 1086000 D 6 $52,196.55

3640110 POLESTEEL 70-H2/LD3 0.3000 4030000 1086000 D 13 $136,686.35

3640111 POLESTEEL 70-H1/LD2 0.3000 4030000 1086000 D 2 $23,240.79

3640112 POLESTEEL 65-H4/LD5 0.3000 4030000 1086000 D 3 $21,090.12

3640113 POLES 60FTCIASS4 0.3000 4030000 1086000 D 0 $0.00

3640114 POLEBOTTOM STL 60-L01 0.3000 4030000 1086000 D 0 So.oo

3640115 POLESTEEL 85-H1/LD2 0.3000 4030000 1086000 D 2 $11,669.41

3640116 ARMSTEEL8' TANGENT [DIST] 0.3000 4030000 1086000 D 0 SO.OO

3640117 ANCHOR ROCK8' (TRANSM) 0.3000 4030000 1086000 D 35 $8,388.97

3640118 POLEBOTTOM STL 65 LDl OJOOO 4030000 1086000 D 2 $11,592.85

3640119 POLETOP STL 60-90 LDl 0.3000 4030000 1086000 D 2 $13,342.70

3640120 POLESTEEL85' CLASSl 0.3000 4030000 1086000 D 5 $10,800.00

3640121 POLESTEEL 75-H1/LD2 0.3000 4030000 1086000 D 2 $8,291.63

3640122 POLESTEEL 90-H3/LD4 0.3000 4030000 1086000 D 7 $44,074.15

3640123 POLESTEEL 70-H3/LD4 0.3000 4030000 1086000 D 2 $22,592.33

3640124 POLESTEEL 80-H3/LD4 0.3000 4030000 1086000 D 14 $309,394.36

3640125 POLES 60FTCLASS3 0.3000 4030000 1086000 D 0 SO.OO

3640126 POLES 65 FT CLASS 3 0.3000 4030000 1086000 D 0 $0.00

3640127 POLESTEEL 65'-CLASS 1 0.3000 4030000 1086000 D 2 $19,135.97

3640128 XARM35/8X91/2X40FT 0.3000 4030000 1086000 D 0 $0.00

3640129 BRACE X ASY TM-llO-lOFT 6IN 0.3000 4030000 1086000 D 0 $0.00

3640130 BRACE VSFT 0.3000 4030000 1086000 D 0 $0.01

3640131 X-ARM 3 5/8X9 1/2X23' 0.3000 4030000 1086000 D 0 SO.OO

3640132 X-ARM 3 5/8X9 1/2X20' 0.3000 4030000 1086000 D 1 $295.09

10/12/2017 5:35 PM WA Exhibit No 9 2016 Appurtenance Factor BRCPRMaster



WA Exhibit No. 9

BREMC Appurtenance Factor Calculation
YE 2016 CPR Data

BLUE RIDGE ELECTRIC CPR Masterwith BalanceQuerydate: •31-dec-201611:59:59 PM', CoJD: '1'

Cpr#' Description Depr Rate GIdepexp GIdepacc Plant Type CPR Quantity CPR Amount

3640133 POLESTEEL120-H3/LD4 0.3000 4030000. 1086000 D 0 $0.00

3640134 POLESTEEL 65-CLASS2 0.3000 4030000 1086000 D 7 $65,932.50

3640135 POLESTEEL 70" CLASS 1 0.3000 4030000 1086000 0 3 $25,392.03

3640136 POLESTEEL7S-H2/LD3 0.3000 4030000 1086000 D 4 $38,021.93

3640137 POLESTEEL 85-H3/LD4 0.3000 4030000 1086000 D 5 $57,970.76

3640133 POLESTEEL 85-H5/L06 0.3000 4030000 1086000 D 2 $19,784.25

3640139 POLESTEEL 90-H1/LD2 0.3000 4030000 1086000 D 2 $17,939.76

3640140 POLESTEEL 95-H1/LD2 0.3000 4030000 1086000 D 0 $0.00

3640141 POLESTEEL 9S-H4/LD5 0.3000 4030000 ' 1086000 D 0 So.oo

3640142 POLESTEEL 95-H6/LD7 0.3000 4030000 1086000 D- 0 $0.00

3640143 POLESTEEL 100-H1/LD2 0.3000 4030000 1086000 D 0 $0.00

3640144 POLESTEEL 100-H7/LD8 0.3000 4030000 1086000 D 0 $0.00

3640145 POLESTEEL SELF-SUP 90' 0.3000 4030000 1086000 D 0 $0.00

3640146 POLE, 110 SELF SUPPORT 0.3000 4030000 1086000 D 0 $0.00

3640147 POLESTEEL 95" BOONE/BRTRANS#BA49 0.3000 4030000 1086000 D 0 $0.00

3640148 POLESTEEL, 120" H7/L08 0.3000 4030000 1086000 D 0 so.oo

3640149 POLE,GALVANIZED STEEL 100' 0.3000 4030000 1086000 D 0 $0.00

3640150 POLE STEEL 100' H3 O.3C00 4030000 1086000 D 0 $0.00

3640151 POLESTEEL 115-H5/L06 0.3000 4030000 1086000 D 0 so.oo

3640152 POLESTEEL 110" H4/LD5 0.3000 4030000 1086000 D 1 $0.00

3640153 POLESTEEL1C0-H3/LD4 0.3000 4030000 1086000 0 0 $0,00

3640154 POLESTEEL 110-H2/LD3 0.3000 4030000 1086000 D 0 so.oo

3640155 POLESTEEL105-H6/LD7 0.3000 4030000 1086000 D 0 $0.00

3640156 POLESTEEL105-H3/LD4 0.3000 4030000 1086000 D 1 $538.84

3640157 POLESTEEL 105' H1/LD2 0.3000 4030000 1086000 D 1 $519.17

3640158 XARMSTEELTANGENT 12' DIXIE/MCLEAN 0.3000 4030000 1086000 D 40 $55,711.29

3640159 POLESTEEL 95-H9/LD10 0.3000 4030000 1086000 D 0 SO.OO

3640160 POLE,POLETOP BRACKET 54" BROWN 0.3000 4030000 1086000 D 0 $0.00

3640161 POLE,STEEL 65 LD3 0.3000 4030000 1086000 D 4 $21,810.49

3640162 POLE.POLETOP BRACKET54" GREEN 0.3000 4030000 1086000 D 0 SO.OO

3640163 PLATFORMTRANSF, 14'AL 0.3000 4030000 1086000 D 6 $24,773.13

3640164 POLESTEEL 90-H2/LD3 0.3000 4030000 1086000 D 1 $6,182.10

3640165 X-ARM,5-5/8" X7-3/8" X32' 0.3000 4030000 1086000 D 10 $12,170.43

3640166 POLESTEEL80-H1/L02 0.3000 4030000 1086000 D 1 $7,341.74

3640167 POLES 80 FT CLASS 1 0.3000 4030000 1086000 D 0 $0.00

3640168 POLE STEEL LDl 0.3000 4030000 1086000 D 2 $21,707.27

3640169 ANCHOR,6" 3/4"x5.5'RO 0.3000 4030000 1086000 D 0 $0.00

3640170 SUBSTATION PACKAGE 0.3000 4030000 1086000 D 1 $11,396.26

3640171 POLESTEEL 90-H5/LD6 0.3000 4030000 1086000 D 2 $29,483.00

3640172 XARM,STEEL,DE,12',DIST 0.3000 4030000 1086000 D 14 $17,556.35

3640173 ARM,CROSS,STEELDE,14' 0.3000 4030000 1086000 D 2 $12,135.66

3640174 POLESTEEL 105-H4/LD5 0.3000 4030000 1086000 D 1 $657.46

3640175 ANCHOR,10"HUBSTYLE,HO 12,000LB 0.3000 4030000 1086000 D 21 $4,420.33

3640176 ANCHOR,DOUBLE HELIX,TRANS 0.3000 4030000 1086000 D 2 $1,428.33

3640177 POLESTEEL 60-H1/LD2 0.3000 4030000 1086000 D 2 $25,217.89

3640178 Pole,Steel,115 GPTP115X 0.3000 4030000 1086000 D 0 SO.OO

3640179 Pole, Cell Tower, 60' 0.3000 4030000 1086000 D 0 $0.00

3640180 Pole, Moto, From RldgeUnk 0.2300 4030000 1086000 D 0 $0.00

(1) Total Account 364 233,584 $51,209,181.87

(2) Total Poles/Anchors/Guys (shaded]

Appurtenance Factor (Line 2/Line 1)

10/12/2017 6:35 PM

S 44,762,968.10

87.41%

WA Exhibit No 9 2016 Appurtenance Factor BRCPR Master
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Charter Communications Space

Number of Attachments - Number of Poles

2016 BREMCInventory Results

Entity (NJUNS Code)

CHA-B (CHAWAT)

CHA-L(CHALEN)

CHA-W (CHAWKL)

Att's

15990

10673

1011

Total Charter 27674

Poles

9694

930

24888

Ava Att's

per pole

14264 1.12

1.10

1.09

1.11

Foreign

Poles

0

0

0
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AERIAL PLANT

SAQS AND TENSIONS - COPPER CABLE

Cable Sags

AT&T €27-210-016

significant changes concerning vertical clearances were made In the
1990 edition of the National Eleclrical Safety Code (NESC). Primarily, rather
than specify the minimum vertical clearance under nominal operating
conditions, that is, no load conditions at 60'F (15.5*0), NESC Rule 232
specifies that vertical clearances apply during maximum sag conditions. For
telephone cable, maximum sag may occur at either the hfgh-temperature
condition of 120*F(48.9*0) or at 32T (0*C) with an Ice load. The condition
that results In the largest cable sag must be used with the minimum cleaiance
requirementsto determine the requiredpoloattachment height.

The expected worse-case sag forcopper cable supported by 6M, 6.6M,
10M,16M, and 25M strand In the light, medium, and heavy storm-toad region
Is showri In the following graphs. The sag Is based on the recommended
strlnging-tension shown in the table on page 10-39.

To use the graphs, firs! select the one the^applies to the particularstrand
and storm-load region of interest. Next, select the curve on the graph that
corresponds to the proper cable weight Cable weights are shown In AT&T
626-101-005 and 626-xxx-xxx and In Section 14, "CABLE AND WIRE" of this
document Locate the span length of Inlerest on the horizontal axis, and draw
a vertica! line from that point to the appropriate cable-weight curve. From that
point, draw a horizontal line that intersects with the vertical axis. This point on
the vertical axis corresponds to the worse-case sag condition.

This worse-case sag must be added to Uie minimum required vertical
clearance (see Section -11, "CLEARANCES FOR AERIAL PLANT') to
determine the minimum pole-attachmentheight for that particularcombination
of cable weight,span length,strand, and storm-load region.

10-40 AT&T OutsidePlantEngineeringHandbook,August1994



AERIAL PLANT

POLE LINE DESIGN

Storm Loading Areas

AT&T 919-120-200,1993 NESC Section 25

The National Electrio Safety Code (NESC) divides the United States into
three storm loading areas based on the frequency, severity, and damaging
effects of ice and wind storms. These areas and the design load data for each
are defined below.

MEDIUM

HAWAII-UGHT

ALASKA-HEAVY

LIGHT

(MEXICO)

HEAVY

USHT

AT&T Outside Plant Engineering Handbook, August 1994 10-7



AERIAL PLANT

POLE UNE GUYING

SAGS AND TENSIONS — COPPER CABLE

Unexposed guys need not be grounded for protection reasons; however,
connecting anchor guys to a grounded telephone cable strand is
recommended, as It will lower the cable'to-ground impedance. This helps to
reduce cable damage caused by lightning. It also helps to reduce telephone
noisebyincreasing the effectiveness ofthe cable shield.

SAGS AND TENSIONS — COPPER CABLE

Suspension Strand

AT&T 627-200-015

Galvanized suspension strand Is available in two types, Class A Is for
general use under normal field conditions. Class 0 Is for use where severe
corrosion problems exist,for example, In Industrial or coastal areas.

The 6.6M strand Is made of extra high-strength steel and Is smaller,
lighter, and less expensive than 6M strand For guying, they are
Interchangeable. As suspension strands, however, they are limited to different
span ienglhs, as^own on Page 10-39.

The 2.2M strand should not be used to support aerial cable, except
small cables in pole-to-buildfng or buflding-to-building construction.

Dimensions and breaking strengths of strand are shown below.

10-38

GALVANIZED STRAND

Breaking
Size Strength Diameter Weight

(lb) (in.) (lb/ft)

2.2M 2400 3/16 0.077

6M 6000 S/16 0.225

6.61^ 6650 1/4 0.121

10M 11600 3/8 0.270

16M 18000 7/16 0.390

25M 25000 1/2 0.510

AT&TOutside Plant Engineering Handbook, August 1994



AERIAL PLANT

SAGS AND TENSIONS COPPER CABLE

Stringing Tension for Strand

AT&T 827-210-016,916-565-400

The proper stringing tension is a compromise between high tension
(which causes cable bowing and creeping) and low tension (which results in
excessive sag and requires tallerpoles to obtainclearances). Recommended
stringingtensions for supporting strand are shown Inthe following table.

Strand

Span
Length

(ft)

Stringing Tension (B)) at Temperature fF)

0* 20' 40* 60' 80' 100*

6M

Up to 250
250-450

Over 450

1550

1475

1375

1400

1350

1275

1250

1225

1175

1100

1100

1100

900

1000

1025

825

900

950

6.6M

up to 250
250-450

Over 450

soo

850

775

800

750

700

700

675

650

600

600

600

500

525

550

425

475

525

10M

Up to 400
Over 400

2675

2600

2475

2425

2275

2250

2100

2100

1900

1925

1725

1800

16M Any 4425' 4150 3875 3600 3325 3075

25M Any 9125 8800 8400 8000 7625 7250

"n^eproper stringing tension for self-supporting cable depends not onlyon
temperature and span lengths, but also on cable weight. The tables for self-
supporting cables are too voluminous to be Included here. See AT&T 627-
700-011.

AT&T Outside Plant EngineeringHandbDok, August 19M 10-39



AERIAL PLANT

SAGS AND TENSIONS ~ COPPER CABLE

6.6 MStrand - Mediumloading Region
(Based on NESC Rule 232)

•tf/i

Cable WaigTit
b/R

0.2

50 10S 150 200 250 300 350 400

Span LangU>. iaei

450 500

AT&T Outside Plant En0iReer}ng Handbook, August 1S94 10-45



CABLE AND WIRE

PIC CABLE DIAMETERS, WEIGHTS,ANDREEL LENGTHS

Alpetli Sheath (AirCore)

These cables are primarily designed for aerial use. They should not be
used for buried installation. If the environment where Ihey are being
Installed is subject to sheath damage due to wildlife, etc., the Alpeth-UM
design shown on Page 14*16should be used.

ALPETH SHEATH (AIR CORE)

lltn
standard Nominal Nominal Weight

fiD«
1wSDIG

AWft
AVoit* Lengin wUiSIQB

Code
vt

Ddfpe
abillt/ #420 Reet Dla. LbsyPt. GiJm Comcode

raliS
Ft(m) ln.(inm)

BHBA 0023 19 S 9720(2963) 0.92(21) 0.33 491 10Q022151

0050 19 NS 4660(1492) 1.09(28) 0.59 878 100022185

0100 19 NS 3240(938} 1.48(38) 1.12 1667 100022243

0200 19 NS 2400(732) 1.87(50) 2.19 3244 10DD22300

O3D0 19 NS 1590(465) 2.36(60} 3.21 4777 100022334

BHAA 0025 22 S 9910(2991) 0.62(16) 0.19 263 100021146

C050 22 S 9910(2991) 0ad(20) 0.33 491 100021179

0100 22 S 4900(1494) 1.09(26) 0.50 893 100021237

0200 22 S 3920(1195) 1.45(37) 1.13 1662 100021294

0300 22 S 3270(997) 1.69(43) 1.67 2485 100021328

0400 22 s 2170(662) 1.93(49) 2.16 3244 100021351

0600 22 S 1360(415) 2.29(5^ 3.21 4777 100021385

osoo 22 S 1190(363) 2.92(72) 4.7S 7089 103711338

BKMA 025 24 S 11340(3457) 0.58(15) 0.13 193 10IXQ3043

0050 24 8 10200(3109) 0.70(18) 0.22 327 100023076

0100 24 S 9500(2591) 0.98(22) 0.39 580 100023134

0200 24 S 5430(1656) 1.16(30} 0.72 1071 100023191

0300 24 S 4240(1293) 1.38(35) 1.05 1563 100023225

04IX) 24 s 3770(1150) 1.53(39) 1.39 2069 100023258

0600 24 s 2390(729) 1.87(47) 2.03 3021 1001^3282

0900 24 s 1670(510) 2.31(59) 2.97 4420 10Q023316

1200 24 s 1360(415) 2.53(64) 4.00 5953 103711313

1500 24 s 1020(311) 2.86(73) 4.95 7366 103711305

1800 24 s 910(279) 3.04(77) 5.92 8810 103711297

AT&T Outside Plant Enginaer^g Handbook, August 1994 14-13



CABLE AND WIRE

PICCABLEDIAMETERS, WEIGHTS, AND REEL LENGTHS

ALPETH SHEATH (AIR CORE) (Contd)

Cable

Code

No.
Avalh
abltity

Standard

Length
«420 Reet

Nominal

Outside

Diet

Nominal Welgtrt

Of

Pairs

AWG
LbsiPL GrJm Comcode

FL(m) ln.(mm)

BKTA 0025 26 NS 10560(3225) 052(13) 0.10 149 100024025

0050 26 S 10580(3225) 0.58(151 0.16 238 100024059

01Q0 26 s 10580(3225) 0.70(18} 0.27 402 100024116

0200 26 s 8820(2659) 0.94(24) 0.49 714 100024173

0300 26 s 7500(2287) 1.09(28) 0.70 1042 100024207

0400 26 s 5240(1593) 1.29(33) 0.81 1354 100024231

0600 25 s 3720(1134) 1.54(39) 1.33 1979 100024264

0900 26 s 2610(796) 1.81(46) 1.94 2887 100024298

1200 26 s 2140(653) 2.01(51) 2.54 3780 103711249

1500 25 s 14^(436) 228(58) 3.15 4688 103711255

1800 26 s 14^(436) 2.42(61) 3.75 5581 103711412

2100 26 NS 1160(354) 2.61(68) 4.S5 6473 103711404

2700 •26 NS 910(278) 2S0(74) 556 8274 103711386

Notes;

AWGmeldce(tuivalenL-19Ga»a9Rim, 22Ga s 0.6 mm. 24 Ga B 0.5 mm,
26 Qa a 0.4 mm.

2. Pullingeye available on an pair sizes.
3. Longer lengths are evaaable; contact art AT&T Sales Representative.

14-14 AT&T Outside Pfeni Engineeiing Handbook, August 1S94



AERIAL PLANT

POLE LINE DESIGN

Depth of Setting Poles

AT&T 919-120*600,-700

Length
of Pole

<ft)

Depth of Set (ft)

Firm Earth Solid Rock

20 4 3

25 5 3

30 5-1/2 3-1/2

35-40 6 4

45 6-1/2 4-1/2

50 7 4-1/2

55 7-1/2 5

60 8 5

65 8-1/2 6

70 9 6

75 9-1/2 6

60 10 7

85 10-1/2 7

90-100 11 7

105-125 12 S

In sloping ground, increase the depth of set by amount A, as shown on the
next page.

For depth of setting unguyed comer and dead-end poles, see Page 10-25.

10-20 AT&T Ouuide Ptant Enginesrlng Handbook, August 1994
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WA Exhibit No. 12

COMMSCePE'

f//www.commscope.com'^

Homa (A Resources f/Resoureesl Calculators

Stay Up-to-date on the latest info!

Subscribe to Calculators and Tools Updates C/Resources/Calculators/Subscribe^

Calculators and Tools

These calculation, configuration and design tools are provided for guidance purposes only. They are
provided "as is" and should not be relied upon without consultation with and supervision of
experienced personnel and a local CommScope representative. CommScope makes no
representations or warranties of any kind related to these tools, whether express or implied, and
specificallydisclaims and excludes any representation or warranty of merchantability, quality,
content, completeness, suitability, adequacy, accuracy, noninfringement or fitness for a particular
purpose and any representation arising by usage of trade, course of dealing or course of performance.
CommScope is under no obligation to issue any upgrades, update specifications or notify users of this
tool that changes have been made. The user of these tools assumes all risks associated with such
use, and CommScope hereby disclaims any and all liability for damages of any kind resulting from
such use.

Enterprise Market - Calculators and Tools
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CommScope Calculators and Tools

inis sortware pacKage neips system engineering ana construaion groups moaei ana

optimize conduit cable pulls before construction begins. This software provides a user-
friendly technique for predicting expected tensions and fill ratios for a specific cable pull.
The construction process can them be optimized and "best pull" locations identified, thus
helping to reduce frustration and cost for crews in the field.

Page 2 of 3

SpanMaster®:

Metric Version

(/uploadedFiIes/CommScopecom/Resources/Downloads/SpanMaster_Metric.zip)(.zip) |
Standard Version

(http://www.commscope.com/uploadedFiles/CommScopecom/Resources/Downloads/SpanMasterJ
(zip) I READMEFILE
(/uploadedFiles/CommScopecom/Resources/Downloads/SpanMaster_READ_ME.txt) |
README FILE for Windows Vista

(/uploadedFiIes/CommScopecom/Resources/Downloads/SpanMaster_READ_ME_Vista.txt)

CommScope's SpanMaster software is a tool designed for use in the calculation of sag
and tension of single or multiple cable combinations under various environmental loading
conditions. SpanMaster software takes the user through a logical step-by-step process of
information entry and produces sag and tension results for any cable span.

SpanMaster is a great tool for determining the "what Ifs" of aerial plant design.
SpanMaster makes It easy to conduct a design "checkup" before actual installation begins
to determine how strand size, cable bundle size, span length, and the amount of sag will
affect the tension being applied to the span's poies under loaded conditions. With
SpanMaster the user can easily change design variables one at a time and watch as the
resultant span tension changes in response. Finally, the printed documentation provided
by SpanMaster can be a very important tool when using jointly shared po\es.Download
Patch: After you download SpanMaster and try to open it, you may receive an error
message stating that your computer Is missing MSVBVMSD.DLL. Msvbvm50.exe is a self-
extracting file that installs the latest versions of the Microsoft Visual Basic run-time files
that all applications created with Visual Basic 5.0 need in order to work. If this happens,
go to Microsoft site and download the patch (http://support.mlcrosoft.eom/kb/180071).
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WA Exhibit No. 13

CommScope
Spanmaster® Release 3.1 Sag / Tension Computations

BREMC CATV Sag Calculations 10/13/17 BREMCAverage - 257'
1 -1/4" EHS Messenger
1 - .565" Coax (Jacketed)
1-96 Fiber Optic Cable
1.5% Design Sag

Selected Cables

1/4"6.6mEHS

ORF-O-096-LN

P3-565JCA
Bundle

Loadng
Condition

X-SECT
AREA

(sq.in)
0.0352
0.2612
0.3068

EFF

MODULUS
(psi)

2.60E+07

5.52E+05

1.87E+06

NOMINAL
DIAM

(in)
0.250
0.577

0.625
1.202

EFF.EXP.

COEFF.
(I/F)

6.60E-O6

7.47E-06
1.79E-05

CABLE

WEIGHT
(Ib/tt)

0.1210
0.1010
0.1120

0.3340

E*ALOAD

BEARING
CAPACITY

(lbs)

914940

144156

573836

NESC RESULTS

Temp.
if:

Ice
Loed
Ib/fl

Ice

TTilck
in

Wind
Constant

Ib/R

Hon

Wind
Load

Result

Loed
♦ Const

m

Sag Tension

ft 0)

%Len
ChgFrom

Input
Conditions

Rule 251-MedlunHS.G 0.451 .25 .2 4.0 1.169 5.76 1673 0.07

MAX.

RATED
LOAD

(lbs)

6650
611

350

A1 120.0 0.000 .00 .0 0.0 0.334 4.40 626 0.02

Temp Midspan Tension % Length Clearer
Span Length = 257.00 ft (F) Sag (ft) (lb) Change
Span Sag = 3.86 ft (46.3 in)
Span Tension = 715 lb -40.0 2.74 1,006 -0.03 N/A

Max Load = 6,650 lb -30.0 2.83 973 -0.03 N/A

Usable load (60%) = 3,990 lb -20.0 2.92 942 -0.03 N/A
Catenary Length = 257.154 ft -10.0 3.02 912 -0.02 N/A

Stress Free Length @ .0 3.12 883 -0.02 N/A

Installed Temperature = 256.953 ft 10.0 3.22 856 -0.02 N/A
20.0 3.32 830 -0.02 N/A

Unloaded Strand 30.0 3.43 804 -0.01 N/A
Sag = 2.51 ft (30.1 in) 0.98 % 40.0 3.53 780 -0.01 N/A
Tension = 398 lb 50.0 3.64 757 -0.01 N/A

60.0 3.75 736 0.00 N/A
70.0 3.85 715 0.00 N/A
60.0 3.96 695 - - 0.00 N/A

90.0 4.07 677 0.01 N/A
100.0 4.18 659 0.01 N/A

110.0 4.29 642 0.01 N/A
120.0 4.40 626 0.02 N/A
130.0 4.51 611 0.02 N/A
140.0 4.62 597 0.03 •N/A



WAExhibitNo. 13.1

CommScQpe
Spanmaster® Release 3.1 Sag / Tension Computations

BREMC CATV Sag Calculations 10/13/17 BREMC 2014 Average-258.51'
1 -1/4" EHS Messenger
1 - .565" Coax (Jacketed)
1 - 96 Fiber Optic Cable
1.5% Design Sag

E*ALOAD MAX.
X-SECT EPF NOMINAL EFF.EXR CABLE BEARING RATED

AREA MODULUS DIAM COEFF. WEIGHT CAPACITY LOAD
Selected Cables (sq.in) (psi) (in) (1/F) (lb/ft) (lbs) . (lbs)
1/4"6.6mEHS 0.0352 2.60E+07 0.250 5.60E-06 0.1210 914940 6650
ORF-O-096-LN 0.2612 5.52E+05 0.577 7.47E-06 0.1010 144156 611
P3-565JCA 0.3068 1.87E+06 0.625 1.79E-05 0.1120 573836 350
Bundle 1.202 0.3340

NESC RESULTS
HofZ Result % Len

Loading - Ice Ice Wind Wind Load Sag Tension Chg From
Condition T^irp. Load Thick Con^ant Load + Const Input

(F) Ibm In Ib/n Ib/sqft lb/ft ft b Conations

Rule 251-MedlumiS.O 0.451 .25 .2 4.0 1.169 5.80 1681 0.07
232A1 120.0 0.000 .00 .0 0.0 0.334 4.43 630 0.02

Temp Midspan Tension % Length Clearar
Span Length = 258.51 ft (F) Sag (ft) (lb) Change
Span Sag = 3.88 ft (45.5 in)

\ SpanTension =720 lb -40.0 2.76 1,010 -0.03 N/A
Max Load = 6,650 lb -30.0 2.85 978 -0.03 N/A

Usable load (60%) = 3,990 lb -20.0 2.94 947 -0.03 N/A
Catenary Length = 258.665 ft -10.0 3.04 917 -0.02 N/A
Stress Free Length @ .0 3.14 888 -0.02 N/A

Installed Temperature = 258.462 ft 10.0 3.24 860 -0.02 N/A
20.0 3.34 834 -0.02 N/A

Unloaded Strand 30.0 3.45 809 -0.01 N/A
Sag = 2.52 ft (30.2 In) 0.97 % 40.0 3.55 785 -0.01 N/A
Tension = 402 lb 50.0 3.66 762 -0.01 f^/A

60.0 3.77 740 0.00 N/A
70.0 3.88 719 0.00 N/A
80.0 3.99 700 0.00 N/A
90.0 4.10 681 0.01 N/A

100.0 4.21 663 0.01 N/A

110.0 4.32 646 0.01 N/A
120.0 4.43 630 0.02 N/A
130.0 4.54 615 0.02 N/A
140.0 4.65 601 0.03 N/A

®
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/ CommScQpe
Spanmaster ® Release 3.1 Sag / Tension Computations

BREMCCATVSag Calculations 10/13/17 BREMG2015 Average - 257.53'
1 -1/4" EHS Messenger
1 - .565" Coax (Jacketed)
1-96 Fiber Optic Cable
1.5% Design Sag

E*ALOAD MAX.
X-SECT EPF NOMINAL EFF.EXP. CABLE BEARING RATED

AREA MODULUS 1DIAM COEFF. WEIGHT CAPACITY LOAD

Selected Cables (sq.ln) (psi) (in) (1/F) (lb/ft) (lbs) (lbs)
1/4"6.6mEHS 0.0352 •2.60E+07 0.250 5.60E-06 0.1210 914940 6650

ORF-O-096-LN 0.2612 5.52E+05 0.577 7.47E-06 0.1010 144156 611

P3-565JCA 0.3068 1.87E+06 0.625 1.79E-05 0.1120 573836 350

Bundle 1.202 0.3340

NESC RESULTS
Horz Result % Len

Loadinq lea Ice Wind Wind Load Sag Tensicn Chg From
Conditicin Temp. Load Thick Constant Load + Const Input

(F) iWfl in Ifa/fi Ib/sqft Ib/ft ft lb Conditions

Rule 251-MedlurrtS.O 0.451 .25 .2 4.0 1.169 5.78 1676 0.07

232A1 120.0 0.000 .00 .0 0.0 0.334 4.41 628 0.02

Temp MIdspan Tension % Length Ciearan
Span Length = 257.53 ft (F) Sag (ft) (lb) Change

•> Span Sag = 3.86 ft (46.4 In)
Span Tension = 717 lb -40.0 2.74 1,007 -0.03 N/A

Max Load = 6,650 lb -30.0 2.84 976 -0.03 N/A
Usable load (60%) = 3,990 lb •20.0 2.93 944 -0.03 N/A

Catenary Length = 257.685 ft -10.0 3.03 914 -0.02 N/A

Stress Free Length @ .0 3.13 885 -0.02 N/A

Installed Temperature = 257.483 ft 10.0 3.23 857 -0.02 N/A

20.0 3.33 831 -0.02 N/A
Unloaded Strand 30.0 3.43 806 -0.01 N/A

Sag = 2.51 ft (30.1in) 0.97% 40.0 3.54 782 -0.01 N/A
Tension = 400 lb 50.0 3.65 759 -0.01 N/A

60.0 3.75 737 0.00 N/A
70.0 3.86 717 0.00 N/A
80.0 3.97 697 0.00 N/A

90.0 4.08 678 0.01 N/A

100.0 4.19 661 0.01 N/A

110.0 4.30 644 0.01 N/A

120.0 • 4.41 628 0.02 N/A

130.0 4.52 613 0.02 N/A

140.0 4.63 598 0.03 N/A
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ComitiScope
Spanmaster ® Release 3.1 Sag / Tension Computations

BREMC CATV Sag Calculations 10/13/17 BREMC 2016 Average-257.01'
1 -1/4" EHS Messenger
1 - .565" Coax (Jacketed)
1 - 96 Fiber Optic Cable
1.5% Design Sag

X-SECT EPF

E*ALOAD MAX.
NOMINAL EFF.EXP. CABLE BEARING RATED

Selected Cables

1/4"6.6mEHS

ORF-O-096-LN
P3-^65JCA
Bundle

AREA MODULUS DIAM
(sq.ln) (psi)

0.0352 2.60E+07

0.2612 5.52E+05

0.3068 1.87E+06

(In)
0.250

0.577

0.625
1.202

COEFF. WEIGHT CAPACITY LOAD
(1/F)

5.60E-06

7.47E-06
1.79E-05

(lb/ft)

0.1210
0.1010

0.1120

0.3340

(lbs)
914940
144156

573836

(lbs)

6650
611

350

NESO RESULTS
Horz Result %Len

Loading Ice Ice Wind Wind Load Sag Tension Chg From
Condition Tamp. Load TWck Constant Load + Const Input

(F) Ib/n In Ibm ib/sqft lb/ft ft Ib Conditions

Rule 251 -MedlurrtS.O 0.451 .25 .2 4.0 1.169 5.76 1673 C.07
232A1 120.0 0.000 .00 .0 0.0 0.334 4.40 626 0.02

Span Length = 257.01 ft
Span Sag = 3.86 ft (46.3 in)
Span Tension =715 lb

Max Load = 6,650 lb
Usable load (60%) = 3,990 lb

Catenary Length = 257.164 ft
Stress Free Length @

Installed Temperature = 256.963 ft

Unloaded Strand

Sag = 2.51 ft (30.1 in)
Tension = 398 ib

0.98 %

Temp Midspan Tension % Length Clearan
(F) Sag (ft) (lb) Change

-40.0 2.74 1,006 -0.03 N/A

-30.0 2.83 973 -0.03 N/A

-20.0 2.92 942 -0.03 N/A
-10.0 3.02 912 -0.02 N/A

.0 3.12 883 -0.02 N/A

10.0 3.22 856 -0.02 N/A
20.0 3.32 830 -0.02 N/A
30.0 3.43 804 -0.01 N/A

40.0 3.53 780 -0.01 N/A

50.0 3.64 757 -0.01 N/A

60.0 3.75 736 0.00 N/A

70.0 3.86 715 0.00 N/A

80.0 3.96 695 0.00 N/A

90.0 4.07 677 0.01 N/A

100.0 4.18 659 0.01 N/A

110.0 4.29 642 0.01 N/A
120.0 4.40 626 0.02 N/A
130.0 4.51 611 0.02 N/A

140.0 4.62 597 0.03 N/A
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StptRnbensOff**

Approvedfor Reprint - April 1988
SPBGIFIGATICaiS FOR CQTSTRUTOK^

1« General

All construction vork shall he done In a thorough and irorlcQEui-lllie osnner
dn accordance with the Staking Sheets, Plans and Sjp^iflcatluns, and the
Construction Drawings.

Ohe Sixth liJdltton of the national Electrical Safety Code shall he folXoved
except where local regulations are more stringent, in which case local
regulations shall govern.

2* Distrlhutl^g Pdea....

In dlstrihuting the poles, large, choice, elose-graizied poles shsU he-
used for transformer, deadend, angle, and comer poles.

3. Pole Setting

ir.1 nlman depth for setting poles shall he as follows2

Length of Pole Setting In Soil Setting In All Solid Hock
(feet) (feet) (feet)

2u 4,0 3.0
25 5.0 3.5
30 5.5 3.5
35 6.0 4.0
4o 6.0 4.0
^^5 6.5 4.5
50 7.0 4.5
55 7.5 5.0
60 6.0 5.0

"Setting in Soil" ^eclficatlons shall apply;

a. V/here poles are to he set in soil.

h« '/Ihere there is a layw of soil of more thsn two (2) feet in.
depth over solid rock.

e. hole in solid rock la not substantially vertical or
the^Eafetep-of the hole at the auzfaee of- the roek exceeds'
appi^c$£aate3y twice the _diaB»ter of the pole at the same level.

"Setting in All Solid Bock" speclficationa shall o^ly lAere poles ore to
he set.in solid rock and where .the .hols Is substantially vertical, approxt*
oately xmlfora in diameter and large enoufih to pemit the use of 'tSK^ing
bars the full d^th of the hole.

Uhere there is a layer of soil two (2) feet or leas in depth over solid
rock, the depth of the hole shall he the depth of the soil In addition to
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Pole Attachment

Rental Formula Comparisons

RENTAL FORMULAE . .. 1

POLE SPACE TVA APPA ARKANSAS FCC CABLE

POLE HEIGHT 37J' 37.S' 37.S' 375' 37.5'

POWER 7.ir Allocated
Part of 10.17' of "Assignable*

(Usable) Soace
8.17'Allocated

Not Specified - Part of 135' of
"Usable* Soace

Not Specified • Part of 135' of

"Usable* Soace

C0MMUNICAT10KS WORKER SAFETY SPACE
Allocated Equally to 2

Communications Entitles
3.33'Allocated to 'Common Space* 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* Soace

Allocated to Communications

Attachers • Part of 135' of

"Usable* Soace

CATV

TELCO

1' Allocated

2'Allocated

r Allocated

1' Allocated

1' Allocated

r Allocated

1' Allocated

N/A

1' Allocated

1' Allocated

SUPPORTSPACE
Shared EquallyByAllAttachers

(Including Owner)
Included In "Common" Space

Included as Part of the *Un-usable"

Space
Knownas "Un-usable" Space Knownas "Urwjsable" Space

MINIMUM ATTACHMENT HEIGHTTO GROUND LINE

IN GROUND FOR STABILfTV

18'

6"

18'

6'

2733'Which Includes the Safety

Space. 1/3 Allocated Fullyto
Owner and 2/3 Allocated Equally
to AllAttachers IncludingOwner

18'

6'

18'

6'

IPRESUMED NUMBEROF ATTACHERS IINCLUDING OWNER) 3 3 3 N/A 3

CALCULATION

, . 333 . 24
^ + -3-+-r 1+2^ ,.2,27.33 1

13.5

ia.241+-3-
37.S 37.S 375 375

K OF ANNUAL CHARGE AUOCATED TO CATV 28.44K 26.96N 18.86K 7.41K* 24.00%

• 1' Divided by 13.5' of *Usable"

Space
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Part One—Instructions for the APPA Model Pole

Attachment Agreement: Overview andAnalysis

B. Annual Attachment Fees

The second aspect of the Model Agreement's fee methodology is an
annual attachment fee to compensate the utilityfor the use of its poles
or conduits.Asa startingpoint, the ModelAgreementhasadopted a
pole/conduit attachmentrate formula that parallels the newfederal
attachment formulas contained in the Telecommunications Act

applicable to telecommunications service attachments.® Since
municipal utilities are not, however, regulated by the FCC, the
federal formula's methodology was used only as a reference source.

1. Pole Rates

The rate methodology for poles involves a series of calculations
addressing the historical average cost of a bare pole, carrying
charge components (including administrative, maintenance,
depreciation, taxes and cost of capital, which is set at the utility's
operating margin). The Rate Calculator program that has been
developed as part of the Model Agreement allows the utility the
option of entering its specific pole costs and accounts. Like the
FCC's formula, the Model Agreement's Rate Calculator establishes
an annual fee that is comprised of two elements: a charge for the
actual space occupied by the attaching entity; and a charge for
the common space on the pole that benefits all users of the pole
equally. Together, these two elements create a fully allocated
attachment fee.

a. Assigned Space Charge

The formula apportions the cost of "assigned space" on the pole
among al attaching entities according to the percentage of the usable
space required for each entity. "Assigned space," often referred to in
the federal rules as "usable space," is space on a utility's poles that can
be used, as defined by applicable engineering and safetystandards.

Codified at 47 U.S.C.§ 224(e). The FCC adopted regulations
implementing the Act's new rate formula for attachments to investor-
owned electric utility poles by telecommunications carriers on
February 6, 1998, FCCReport andOrder, CSDocketNo. 97-151,FCC
98-20. These rules were subsequently modified as part of the Order
on Reconsideration.

APPA Pole Attachment Work Book 15



Pan One—Instructions for the APPA Model Pole

Attachment Agreement: Overview and Analysis

c. Algebraic Representation of the Formula

The Model Agreement Rate Formula can be expressed in algebraic
terms as follows:

Wlaxintum Rate = Assignable SpaceFactor 4 Common Space Factor

Assignable Space Factor = Space Occupied by Attachment x Assfonabie Space x Average Cost x Canning Charge
Assignable Space Pole Height of Bare Pole

Common SpaceFactor = Common Space x Average Cost ofBare Pole x Carrying Charge
Pole Height Number ofAttachers

Explanation of Formula:

I "Pole Height" is presumed to be 37.5 feet.

I "Space Occupied by Attachment" is presumed to be one foot.

I "Assignable Space" is presumed to be 10.17 feet per pole.

I "Common Space" is presumed to be 27.33 feet per pole.

I "Average Cost ofBare Pole" is derived from FERC Account 364
("gross pole investrnent"). This figure, representing the historical
"Pole Investment," is further reduced by 15 percent to account
for the electric utilities' costs of cross-arms,which are not used by
communications attachers, and is finally divided by the number
of poles owned by the utility to arrive at an historical "Average
Cost of Bare Pole."

I "Carrying Charges" are expenses attributable to the poles,
and include: administrative expenses; taxes; costs of capital;
depreciation; and operation and maintenance. The sum of
these five expense items will yield a figure that represents the
costs of a pole expressed as a percentage of pole investment.

APPA Pole Attachment Work Book 17



Part One—Instructions for the APPA Mode! Pole

Attachment Agreement: Overview and Analysis

d. Departures from the FCC's Formula

The Model Agreement's Rate Calculator departs from the FCC's
formula in four significant respects/First, the rate applies uniformly
to all communications attachments. In contrast, the federal formula

discussed above only applies to "telecommunications service
providers" and does not apply to cable television companies. Under
the federal rules, cable television companies that are utilizing their
attachments solely to provide cable serviceare only required to pay an
attachment rate based on the percentage of the assigned space on the
polethat^ey occupy.® Thus, there isno allocation ofthe common
space costs to cable television companies.

The Model Agreement specificallyrejected the application of separate
rates for cable television companies and telecommunications providers.
The cable television rate is a holdover from a desire in the late 1970s

to assist the (then) nascent cable television industry byestablishinga
low rate for cable attachments. The cable formula does not reflect the

actual cost to utilities of providing pole space, nor does it compensate

utilities fairly for the value of their assets. Instead, the cable formula
only recognizes the incremental cost of providing pole attachment
space. As a result, under the federal rules, cable pole attachment
rates are, in effect, subsidized by utility customers. Conditions have
changed dramatically since the enactment of the cable attachment
formula in 1978. Cable operators no longer need financial
incentives and protection, and in the increasingly competitive
utility environment, it is even more difficult to justify the additional
costs absorbed by utilities and their customers for services that are
unrelated to their core electric service.

While all of these departures are sound both legally and opera
tionally, all APPA members should be aware that the cable and
telecommunications industry will likely assert counter arguments.

The FCC has concluded that the provision of cable modem access
service is not a "cable service" but has nevertheless concluded that it

is entitled to the "cable television pole attachment rate." The U.S.
Supreme Court recently upheld this determination in National Cable
& TeleconununicationsAss'n v. GulfPowerCo., 534 U.S. 327 (2002).

18 APPA Pole A ttachment Work Book



Part One—Instructions for the APPA Model Pole

Attachment Agreement: Overview and Anaiysis

In addition, the application of two separate rates increases the
administrative complexity of the pole attachment process. In
contrast, the Model Agreement's single rate formula allows for
administrative simplicity, is nondiscriminatory, and, as mentioned
above, recognizes that the type or content of information
transmitted over a communications system does not physically
or materially impact the nature of the pole attachment or the

burden that it places on the pole.

The second departure relates to the calculation basis for computing
the carrying charge rate. The calculator computes a carrying charge
rate based on a percentage of gross cost of a pole. This departure
does not have a financial impact upon the calculation. However, it
provides more clarity in the development in the attachment rate
carrying charge.

The third departure relates to the allocation of common space,
which adopts a "pure per capita" approach for the allocation of the
common space. Under such an approach the assigned space would
be allocated in the same manner as in the FCC formula, but all

of the common space would be apportioned equally among the
attaching entities rather than only two-thirds, as is provided under
the federal rules. A pure-per-capita approach would require the
utility to be included in the count of total entities attached to a

pole, and the utility would be attributed an equal percentage of
the common space with all other attachers.

The pure-per-capita approach has the advantage of being more
equitable to all parties because the common costs are divided evenly
among all of the users of the pole irrespective of the number of users.
The Telecommunication Act's allocation, in all instances, of one-third

of the common costs of the pole to the electric utility is arbitrary
and the result of political compromise that does not represent a
true equal allocation of common costs. The FCC formula is never
equitable because the FCC treats the utility itself as an attaching
entity, which means that in all cases the utility will bear one-third
of the common space costs plus an additional percentage of the

common space costs depending on how many parties have attached
to the pole (e.g., if only one other party is on the pole, the utility
would be allocated two-thirds of the common costs of the pole). In

APPA Pole Attachment Work Book 19
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contrast, a pure-per-capita approach will ensure full recoveiy of
common costs from all users. Despite the fact that the utility is not
included within the definition of "Attaching Entity" in Article 1 of
the Model Agreement, in order to use a pure-per-capita approach
the utility should nevertheless count itself as an attaching party
when performing the rate calculations.

The fourth and final departure from the FCC's formula is with respect
to the FCC's allocation of the 40-indi "neutral zone" or "safetyspace"
that separates the electric space from the communications space on
a pole as usable space ("assignedspace"). Because communications
attachments are presumed to occupy only one foot of assigned space,
the allocation of the safety space to assigned space results in the
utility bearing the full costs of the safety space. Since the safety space
would not exist on electric utility poles but for the need to protect
communications workers and communications facilities, it arguably
should be attributed to the communications entities as part of the
costs of their assigned space. Nevertheless, in recognition that the
safety space provides benefits to all users of the pole including the
utility, a more balanced approach would be to allocate the safety space

to the common^pace designation and apportion it evenly among all
attaching entities. While the FCC has repeatedly resisted any such
modification of its formula, a state court in Washington upheld the
Cityof Seattle's allocation of the safety space to the common space
on a pole. Other authorities have reached similar conclusions. For
example, the public service commissions ofKentuclty, Maine and

Wisconsin have allocated a portion of the safetyspace to cable and
telecommunications providers.® In order to effectuate thischange
from the FCC'spresumptions, the utility will need to decrease the
size of the assigned space by 40 inches and increase the size of the

The lUinois Commerce Commission (ICC) found that "it is fair and
reasonable to assign 15% of the neutral space to the CATVoperator;
this results in an allocation of 6 inches of the 40-inch neutral space
to the CATV operator." The ICC, however, ultimately changed the
allocation formula to eliminate allocation of any portion of neutral
space to the attaching cable operator in a bow to political pressure
over the potential impact on cable service rates from such a change.
See, Central Illinois Public Service Co. v. Winois Commerce Commission,

644 N.E.Zd 817,820.821.823-24 (1994).
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common space by 40 inches. The Rate Calculator has been designed
tp make this adjustment.

The model incorporates two assumptions that may be considered
rebuttable by attachers. Those two assumptions are the allocation of
the one-foot usable space for attaching entities and the assignment
of an average pole height of 37.5 feet for purposes of allocating
costs. In addition, the model allowsfor the input of an average
number of attachers, which may also be rebutted by attaching entities.

2. Conduit Formula

Although the agreement is written to be applicable to both poles and
conduits, the development of a conduit rate calculator is beyond the
scope of this project and will need to be developed on an individual
basis by utilities.
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POLE ATTACHMENT TOOLKIT

Overview

The members of the National Rural Electric Cooperative Association (NRECA),
In a resolution passed in March 2003, directed the Association to develop a
"toolkit"—a set of practical guidelines, legal and accounting Information, and
examples—to help electric cooperatives address a host of Issues associated
with pole attachments. The resolution stated:

A growing problem nationwide with pole attachments Is the lack of
communication and coordination by telecommunications and cable television
providers when they attach to the pole. Commonly, cables are attached
without the cooperative's knowledge, and/or in such a fashion that they
endanger the distribution system through Ice, snow or wind loading. Although
this is a state-by-state Issue it is occurring nationwide. Therefore, we ask
NRECA to develop a toolkit of Information to provide cooperatives with
guidance to address the legal, regulatory, financial and safety Issues
associated with pole attachments.

NRECA Resolution 03-K-l (2003)
"Regulation of Pole Attachments and
Safeguarding of Electric Cooperative Infrastructure"

This document is a product of NRECA's response to that resolution. It should
be a helpful resource for electric cooperatives, and their attorneys and
advisors. In managing their relationships with pole-attaching entitles, whether
It be In drafting new contracts or renegotiating existing ones, ensuring
appropriate recovery of costs, avoiding legal and liability risks, dealing with
potential or member fallout from a difficult relationship with an attaching
company, or handling the day-to-day safety and other related concerns of
operating a distribution system with attachments.

The toolkit consists of six main sections:

1. Political and Member Relations Issues. Attachments to
electric cooperative poles are not generally subject to federal
regulation, but they may be subject to state regulation. In fact,
attachers in some states have been actively lobbying state
legislatures and state utility commissions to regulate electric
cooperatives In the rates, terms, and conditions of attachment
they Impose. This section offers guidance on dealing with this
trend and presents case histories In which three statewide
associations of electric cooperatives—Arkansas, Tennessee, and
Virginia—share lessons they learned from such challenges.

2. Engineering and Operations Issues. Electric cooperatives
want to be sure that attachments don't present a hazard to
personnel or property and don't Interfere with cooperatives'
primary mission: to provide electricity to consumers. This
section presents a series of practical, commonsense
"dos"—recommended practices and policies—that will help
cooperatives maintain good relationships with attachers and
ensure that they adhere to construction and safety standards In
order to avoid engineering/operations problems.



3. Rate Methodologies and Tax Implications. Most electric
cooperatives have no regulatory requirements for how to set
rates for pole attachments. This section offers cooperatives
three cost-based rate methodologies to consider, along with a
discussion of their advantages and disadvantages: (1) formulas
developed and approved by the Federal Communications
Commission (the cable-only formula and the telecom formula),
(2) a formula considered by the U.S. Congress when it was
developing the 1996 Telecommunications Act (the telecom-plus
formula), and (3) a formula developed by a state (the State of
Maine formula). The section presents spreadsheets that
Illustrate how the calculations are done for each methodology. It
also examines accounting and income tax Issues—federal and
state—on revenues and costs from pole attachments. It notes
that the tax treatment of pole attachment transactions will vary,
depending on the contract and whether the co-op Is tax exempt
or taxable.

4. Legal and Regulatory Issues, A myriad of Issues pertain to
pole attachments—Issues of property law, particularly
easements, antitrust, contracts, taxes, bankruptcy, and liability.
This section explores these issues, and provides Insightful
background information on FCC, Rural Utilities Service (RUS),
and state regulation. Throughout, it discusses examples of
recent litigation involving utilities and attachers. (''Poles" also
Include a cooperative's ducts, conduits, and rights-of-way, and
attaching entitles Include any provider of electric, telephone,
cable TV, Internet, or similar services.)

5. Sample License Agreement. After a brief introduction and
explanation of provisions and notation, this section presents a
sample agreement that co-ops can readily adapt to their
individual situations. The sample agreement Is designed to
cover standard types of pole attachments (it applies to
distribution poles, not to conduits or transmission facilities). Its
provisions are both protective of electric cooperative Interests
and reasonable. To the extent possible, It uses simple,
straightforward language rather than needlessly complex legal
and technical jargon.

6. 2003 Survey Results, To give members some Insight for
benchmarking their own pole attachment experiences and
practices. Including rate setting, NRECA sponsored a confidential
survey of distribution system members. This section
summarizes the survey results, then presents the results as a
"slide show" of bar graphs, pie charts, and other graphic
devices, all with interpretive notes. (The survey was conducted
by an Independent research firm and the results are presented
as aggregate data and ranges In order to preserve
confidentiality and address antitrust concerns.)

The Pole Attachment Toolkit Is the product of a team effort. NRECA staff from
the Energy Policy, Government Relations, and Market Research departments,
and the Cooperative Research Network, as well as members of the
Transmission and Distribution Engineering Overhead Line subcommittee,
worked with consultants and with staff members and attorneys of
cooperatives to develop the document:



POLE ATTACHMENT TOOLKIT

Rate Methodologies

Telecom Plus

As explained in the "FCC Formuias" section, the current FCC telecom formula
allocates one-third of the total annual unusable space costs exclusively to the
utility pole owner, while the other two-thirds are allocated equally among all
attachers, including the pole owner.

Congress provided no explanation for the mandatory allocation of one-third of
the unusable space costs solely to the pole owner when it enacted the 1996
Telecommunications Act. What is suspected Is that the formula eventually
adopted by Congress was the result of a compromise between the House of
Representatives and the Senate, each of which approved formulas containing
markedly different allocation schemes for unusable space costs.

The House approved a formula that would have allocated 100% of the
unusable space costs among all attachers (including the utility pole owner), so
that the utility pole owner would not have to shoulder one-third of those costs
by Itself. (See H.R. Conf. Rep. No. 104-458, at 206 (1996).) Usable space
costs, on the other hand, would have been allocated to the attacher on the
basis of the percentage of the usable space used by the attacher (presumed
to be 1/13.5, or 7.4%). (See the same House conference report.) The Senate
approved a bill that would have allocated the unusable costs In the same
manner as usable costs are currently allocated (I.e., on the basis of the
percentage of the usable space used by the attacher, which is presumed to be
1/13.5, or 7.4%). (See S. Rep. No. 104-23, at 87-88 (1995).) An apparent
compromise was reached in the House-Senate conference, resulting In the
enacted formula, which allocates two-thirds of the unusable space costs
among all attachers, and allocates the remaining one-third solely to the utility
pole owner. (See 47 U.S.C. § 224(e)(2).) No explanation was provided in the
Conference Report for this apparent compromise. (See H.R. Conf. Rep. No.
104-458, at 207 (1996),)

DEFENSE OF THE HOUSE-APPROVED (TELECOM-PLUS) FORMULA

The House-approved formula was reasonable on its face, because it is
premised on the belief that all of the attachers to the pole benefit equally from
the unusable space portion of the pole. (See H.R. Conf. Rep. No. 104-458, at
206 (1996).) Assuming that all parties benefit equally, the allocation of 100%
of unusable space costs among all attachers would be fair.

Cable and telecom attachers would likely disagree that all parties benefit
equally from the unusable space portion of the pole. They may argue that,
were they to construct their own stand-alone poles, they would not need poles
that were so long, so closely spaced and so strong. Their argument therefore
would be that the electric utility pole owner benefits more than the attachers
from the unusable space portion of the pole because the pole owner Is the
only entity that n'eeds such strong, tall, and closely spaced poles.

This argument, however, ignores three important facts.



• The Washington, D.C., law firm of Keller and Heckman LLP developed
the sample agreement and rate methodologies components.

• Tom Strait of the Washington Utiiity Group provided tax and accounting
expertise.

• The statewide cooperative associations of Arkansas, Tennessee, and
Virginia shared their iegislative and member relations experiences.

• Members of the Overhead Line subcommittee of NRECA's Transmission

and Distribution Engineering committee and the Electric Cooperative Bar
Association, as well as individual NRECA members and RUS staff
personnel, contributed their insight, comments, and suggestions for the
Toolkit.

Members of NRECA who have questions about the Toolkit, or any of the Issues
raised in it, are invited to contact the NRECA staff members who contributed
to the document. The contributors' phone numbers and e-mail addresses are
listed in the sections they helped to prepare. In addition, our consultants offer
an Initial consultation to members, free of charge. The consultants' contact
Information Is similarly listed In the sections they helped to prepare.

Copyright © 2004 by National Rural Electric Cooperative Association.

Legal Notice

NRECA has endeavored to provide in this Toolkit timely, accurate and helpful
information to its members about the numerous legal, regulatory, financial,
operational and other issues associated with pole attachments. However,
NRECA does not make any warranty or representation, express or implied,
with respect to the accuracy, completeness, or usefulness of the information
contained in this document, nor does NRECA assume any liability with respect
to the use of, or damages resulting from the use of, any information,
methodology, or process provided in this document.

The Information provided In the toolkit Is not an exhaustive review of every
issue, and Is not tailored to specific state law or specific facts and
circumstances. Therefore, NRECA strongly encourages its members to consult
with qualified legal counsel and tax and accounting advisors about their
system's specific legal, regulatory, tax, and accounting issues.



1. The electric utility distribution system typically is the only
distribution system that exists. Unless the attacher wishes to

• build its own separate distribution system, it must avail itself of
the existing electric distribution system. On that one existing
distribution system, a certain percentage of each pole is
rendered unusable because of structural and safety code
requirements. This unusable space is required in order to
enable the utility to construct the pole in the first place and, in
turn, for all entities to attach to the pole. As a consequence,
any attacher affixing equipment to that distribution line benefits
as much as the utility and any other attacher from the unusable
space, and, thus, it can be argued, should pay its fair share.

2. Even by paying its fair share of a more expensive distribution
line, each attacher still pays less than the alternative of building
another independent distribution system. Arguably then,
utilities effectively are subsidizing attachers by paying for a
disproportionate percentage of the unusable space. Attachers
receive a 'Tree ride" relative to the costs they would incur in
constructing a stand-alone distribution system. On the other
hand, cable and telecom attachers might argue that the electric
utility would Incur the costs associated with its distribution
system regardless of any attachments and the utility should
therefore only charge the attacher Its incremental cost,

3. An argument exists that the FCC's telecom formula already
unjustly favors attachers; that is, the FCC's telecom rate
formula assigns too many costs to the usable space on the pole,
and allocates those costs inequitably. It therefore makes little
sense to allocate such costs by dividing the space occupied (1
foot, presumed) by the amount of space that might one day be
used for attachments (13.5 feet, presumed). Instead, those
costs could be allocated by dividing the space occupied by the
amount of space actually used for attachments. In addition,
costs associated with the 40 inches of safety space could be
assigned to the unusable space portion of the pole, not the
usable space portion. If these changes were implemented, they
would result in fewer costs being assigned to the usable space
portion of the pole, and more costs being assigned to the
unusable space. Moreover, the percentage of usable space costs
allocated to each attacher would be higher. However, cable and
telecom attachers may counterargue that the electric utility's
distribution system is a monopoly and the utility could charge
unjust and/or unreasonable rates if unregulated.

Even though the House-approved version appears to have produced a more
favorable rate to the electric utility, the Senate version was not as
generous—thus, the need for a compromise. The cable and telecom attachers
may argue that the Senate version (described above) had more merit.
Regardless, an electric cooperative must be in a position to support Its
methodology and resulting rates should the rates be challenged.

CALCULATING THE TELECOM-PLUS FORMULA



The only difference between the telecom-plus calculation and the current FCC
telecom rate Is that 100% of the unusable space costs Is allocated equally
among all attachers. Instead of just two-thirds. The telecom-plus rate,
although not adopted by Congress or sanctioned by the FCC, represents what
many utilities would consider a more equitable allocation of costs. The formula
for calculating the telecom-plus rate Is as follows:

Maximum rate
(telecon>})lus)

res'p^Slity x x .<= '̂"8^ ^ a bare pole charge rate
percentage

space

occupied

Telecom-plus
responsibility percentage

unusable
space

no. of

attaching
entities

pole height

ADVANTAGES AND DISADVANTAGES OF USING THE TELECOM-PLUS
FORMULA

Unregulated electric co-ops should consider the following advantages to using
the telecom-pIus formula to calculate pole attachment rates:

• It allocates more costs to attachers, because it Is based on the
reasonable assumption that all attachers benefit equally from the
unusable space portion of the pole.

• It results in a considerably higher pole attachment rental rate than
either the FCC cable-only or FCC telecom rate.

• It produces a cost-based rate and, therefore, satisfies the federal tax
law requirement that cooperatives operate on a cost basis.

• It has an air of legitimacy because It was proposed by the U.S. House of
Representatives, and because it follows all FCC guidelines except for the
allocation of unusable space.

Unregulated electric co-ops should consider the following disadvantages to
using the telecom-plus formula to calculate pole attachment rates;

• Although It was proposed by the House of Representatives, it was never
enacted by the full Congress.

• It Incorporates FCC guidelines (except for the allocation of unusable
space), and some of those guidelines appear to be disadvantageous to
utility pole owners.

• The telecom-plus rate formula has not been sanctioned by the FCC and
may not be readily embraced by state or federal regulators.

Back to top
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October 21,2008

EX PARTE NOTICE

Marlene Dortch, Secretary
Federal Communications Commission

445 12"" Street, S.W.
Washington, D.C. 20554

RE: Implementation ofSection 224 oftheAct;Amendment ofthe Commission's Rules
andPolices Governing Pole Attachments, WC Docket No. 07-245, RM-11293,
RM-11303

Dear Ms. Dortch:

In its November 20, 2007, Notice of Proposed Rulemaking in the above-referenced
docket,' the Commission, in accordance with the mandates of Section 706 of the 1996 Act,
tentatively concluded that it should promote national broadband deployment through the
adoption ofa uniform rate specifically for broadband-related pole attachments.^ Under existing
rules, the rates that pole owners charge attachers cover all attachments, whether or not they are
used for broadband, and those rates tend to be dramatically different for different broadband
providers. The present structure thus distorts competition in broadband services, and it does so,
moreover, by forcing some broadband providers to pay excessive pole attachment rates.^ That
structure is thus contrary to the mandate of section 706, and it is imperative that the Commission
address this problem. AT&T and Verizon applaud the Commission's initiative to address tliis
problem.

In the NPRM, the Commission tentatively concluded that, due to the critical need to
create even-handed treatment and incentives for broadband deployment, adoption of a uniform
rate for all pole attachments capable of supporting broadband Internet access service is
warranted. Thus, the Commission tentatively concluded, all categories of providers should pay
the same pole attachment rate for all attachments used for broadband service.^ AT&T and
Verizon set forth below a proposed uniform broadband rate formula that achieves the

' Implementation of Section 224 of the Act; Amendment of the Commission's Rules and Polices
Governing Pole Attachments, WC Docket No. 07-245, RM-11293, RM-11303, Notice of Proposed
Rulemaking (Rel. November 20, 2007) (NPRM).

^i'eeNPRMatTlSe.

^See, generally. Time Wamer Telecom, Inc.'s White Paper on Pole Attachment Rates filed in Petition of
the United States Telecom Association for Rulemaking to Amend Pole Attachment Rate Regulation and
Complaint Procediures, RM-11293, and Petition for Rulemaking of Fibertech Networks, LLC, RM-11303
at pp. 3-9 (January 16, 2007).

^ See NPRM at T| 36. Thus, attachments used exclusively for non-broadband service, e.g., cable-only
service, or cable + telecom-only service, would not be covered under the uniform broadband rate concept.
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Commission's goals of competitive parity and a single uniform rate for broadband capable
attachments. Specifically, this proposal would result in a just and reasonable uniform rate for all
pole attachments capable of supporting broadband Internet access service, thereby eliminating
the regulatory disparities that currently distort competition for broadband services. Moreover, it
would do so in a way that would result in just and reasonable rates, as required by Section 224,
and that would afford adequate compensation to pole owners. The AT&T and Verizon proposal
also would provide the benefit of greater simplicity than present formulas under Section 224 and
the Commission's rules.

I. The New Formula.

A. Section 1.1409(e)(2) of the Rules.

The starting point for the formula is familiar: the existing Section 224 formula for
telecommunications carriers, established in Section 1.1409(e)(2) ofthe Commission's rules.^ All
of the essential elements of the structure of that formula are present, though there are some
adjustments to the assumptions for those values. Thus, this is a formula with which all attachers
(and the Commission) already have general experience, and the adjustments - as will be detailed
- will simplify the ajmlication. Three essential elements, however, are unchanged: (1) the use of
net pole investment; (2) carrying charges; and (3) pole heights.^ These elements provide the
foundation for the annual recovery by pole owners of their poles' costs.

B. Adjustments to Certain Elements.

There are certain changes to the following elements that appear in Section 1.1409(e)(2):

1. Allocation of unusable space. In the Section 1.1409(e)(2) formula, the
attaching entities' financial responsibilities are limited to a portion of two-
thirds of the unusable space. The pole owner is assigned a portion of that
two-thirds, and also the costs of the remaining one-third of unusable
space. Under the AT&T and Verizon proposal, the costs associated with

^See47 C.F.R. § 1.1409(e)(2). Indeed, muchof the structure andassumptions of the formula is similar to
Dominion Virginia Power's proposal in these proceedings. See Decl. of M. Roberts, Attached to
Comments of Ameren Services Company and Virginia Electric and Power Company (Dominion Power)
at nil 12-15.

^Where netpole investment is zero, or negative, the formula should "us[e] gross figures rather
than net figures, with the exception of the rate of return element of the carrying charges. . . ."
Amendment ofCommission's Rules and Policies Governing Pole Attachments, CS Docket No. 97-98, and
Implementation of Section 703(e) of the Telecommunications Act of 1996, CS Docket No. 97-151,
Consolidated Partial Order on Reconsideration, FCC 01-170, at KK 35, 39 (2001) (Consolidated Partial
Recon. Order).

^ It is generally understood that poles average 37.5' in height. See Decl. of V. Mahanger MacPhee,
Attached to Comments of AT&T, March 7, 2008. See also Implementation of Section 703(e) of the
Telecommunications Act of 1996, and Amendment of Commission's Rules and Policies Governing Pole
Attachments, CS Docket No. 97-151, Report and Order, FCC 98-20, at K22 (1998). The assumptions in
this proposal on pole heights remain unchanged from the existing telecommunications formula.
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unusable space wouldbe divided equallyamong all attachers and the pole
owner.

2. The presumed number of attachers. Under existing formulae, there are
two presumptions regarding the number of attachers. For poles in urban
areas, five attachers are presumed (including the pole owner). In rural
areas, the presumption is three (including the pole owner).^ This formula,
on the other hand, presumes four attachers (including the pole owner) in
all areas.^

3. The presumed amount of usable space by attachers. The Section
1.1409(e)(2) formula presumes the use of one foot of space by attachers
on poles. This assumption continues in this proposal, and is extended to
include all attachers.^®

C. The Result.

The formula that results from these changes is as follows:

Occupied Space + Equivalent Share
ofUnusable Space X Net Pole Investment X Carrying Charge Rate

Max Rate/pole = Pole Height

The resulting rates achieved through the use of the AT&T and Verizon formula effectuate the
language and spirit of the Commission's tentative conclusions in the NPRM, as outlined above,
and responsibly promote the Commission's Section 706-based objectives. Application of the
formulawill produce a uniform rate for broadband-capable pole attachmentsthat is demonstrably
equitable, and reasonably approximates the normative results envisioned by the Commission in

^See, e.g.. ConsolidatedPartial OrderonReconsideration, FCC 01-170, 71-72.

^The record before the Commission establishes that the 1.1409(e)(2) presumptions do not reflect present
pole attachment reality. In fact, the record evidence shows that, on average, there are between 2-3
attachers per pole (not including the pole owner). See, e.g., Comments of American Electric Power
Service Corporation, et al., at pp. 19-28 (March 7, 2008); Comments of Alabama Power et ah, at pp. 20-
22 (March7, 2008); and Comments of the Edison Electric Institute and the Utilities Telecom Council at
45-47 (March 7, 2008). The present formula's presumption, thus, more accurately reflects the actual
number of pole attachers than the present telecommunications Section 1.1409(e)(2)formula.

See, e.g..Implementation ofSection 703(e) of the Telecommunications Act of1996, and Amendment of
Commission's Rules and Policies Governing Pole Attachments, CS Docket No. 97-151, Report and
Order, FCC 98-20, at ^ 86 (1998) (presumptive one foot of usable space for cable attachers affumed and
applied "to attachments by telecommunications carriers generally" as an "expeditious and equitable
method for determining reasonable rates"). Moreover, including ILBCs within the 1' standard is
justifiable on two principal grounds: (1) some of the space attributed to ILECs under decades-old, legacy
joint use agreements has since been used to accommodate attachments by CLECs and cable providers;
and (2) modem technology, used by all broadband providers, has greater capacity than the legacy
technology in use when the joint use agreements were negotiated and may require less space for
attachments.
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the NPRM. And, perhaps more importantly, it eliminates a source of competitive distortion in
the broadband market.

II. Legal Authoritv.

The Commission has ample authority to adopt this proposal as a mechanism to promote
broadband deployment.'̂ First, as the Commission has observed, Section 706 directs the
Commission to "promote the deployment ofbroadband infrastructure."'̂ It is appropriate, thus, for
the Commission to "separate out those pole attachments that are used to offer broadband Internet
access service" and prescribe a competitively neutral rate structure for those attachments, which is
accomplished in this proposal. Second, as explained inVerizon and AT&T's Comments,'̂ Section
224(b)(1) makes plain that "the Commission shall regulate the rates, terms, and conditionsfor pole
attachments to provide that such rates, terms, and conditions are just and reasonable"'''; and (2)
Section 224(a)(4) expressly defines the term "pole attachment" as "any attachment by a ... provider
of telecommunications service to a pole, duct, conduit, or right-of-way owned or controlled by a
utility."'̂ There is no dispute that ILECs are providers of telecommunications services when they
offer telecommunications services to the public for a fee.'̂ Thus, Section 224 provides the
Commission the authority to adopt a new rate formula to ensure just and reasonable rates for
broadband attachments by all broadband providers.

Moreover, the Supreme Court has recognized the legitimacy of such an approach and the
authority of the Commission to pursue it. In NCTA v. Gulf Power Co., the Court specifically
acknowledged the Commission's authority to establish pole attachment rates that it deems
appropriate for the promotion of broadband deployment, including the removal of barriers to
infrastructure investment. See NCTA v. GulfPower Co., 534 U.S. 327, 339 (2002). Disparate
rates for broadband-capable pole attachments, which necessarily skew competition and chill

The implementation of an order adopting this proposal, of course, would implicate existing joint use
and licensing agreements. The D.C. Circuit has held that Section 224 of the Act gives the Commission
the power to prospectively release parties from contractual arrangements relating to pole attachments so
that the parties may conform those arrangements to Commission rules implementing Section 224. See
MonongahelaPower Co. etal. v. Federal Communications Comm'n, 655 F2d. 1254, 1256-57 (1981)
Indeed, the Commissionhas previously exercised that authority. Accordingly, and consistent with its
authority under Section 224, the Commission should require parties prospectively to conform their
agreements to any new rate standards it adopts in this proceeding.

NPRM at If36.

See Comments of Verizon at 6-10 ; Comments ofAT&T at 25-33.

47 U.S.C. § 224(b)(1) (emphasis added).

Id. § 224(a)(4) (emphasis added).

See id. § 153(46) ("The term 'telecommunications service' means the offering of telecommunications
for a fee directly to the public, or to such classes of users as to be effectively available directly to the
public, regardless of the facilities used."). See also Implementation of the Local Competition Provisions
in the Telecommunications Act of1996, First Report and Order, 11 FCC Red 15499, ^Hf 992-993 (1996)
(recognizing that ILECs are providers of telecommunications service), modified by, 11 FCC Red 13,042
(1996), qff'd in part, vacated in part by sub nom. Competitive Telecomms. Ass'n v. FCC, 117 F.3d 1068
(8th Cir. 1997).
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broadband investment, is exactly the kind of regulatory barrier that should be removed in order
to promote the unfettered broadband investment and buildout that Congress sought through the
passage of Section 706 of the Act, and that the Supreme Court has recognized as legitimate.

This proposal is fully consistent with Section 224. As the Supreme Court noted in NCTAy
Section 224's cable and telecom attachment formulas are not the "exclusive rates" applicable to
pole attachments. Rather, they "are simply subsets of - but not limitations upon" - the
Commission's authority to "prescribe just and reasonable rates . . . without necessary reliance
upon a specific statutory formula devised by Congress." NCTA, 534 U.S. at 335-36. The
uniform broadband-capable pole attachment rate produced by this proposal, thus, not only
satisfies the Commission's Section 706 mandate, but does so in a way that is fully consistent
with the Section 224's "just and reasonable rate" requirements.^^

Respectfully submitted.

Susanne A. Guyer Robert W. Quinn, Jr.
Verizon AT&T

Senior Vice President Senior Vice President

Federal Regulatory Affairs Federal Regulatory

" Aharmonious construction oftwo statutory provisions, particularly within the same Act, ispreferred of
course, unless the Legislature expresses a clear intent to the contrary. See, e.g.. Implementation of the
Cable Television Consumer Protection and Competition Act of 1992, MM Docket No. 92-265,
Memorandum Opinion and Order on Reconsideration and First Report and Order, 10 FCC Red 3105,
3125, TI 38 ("more compelling rule of statutory construction" requires that interpretation of language in
one section of a statute be constmed harmoniously with other provisions in the same statute.)
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ORDER

On March 20, 2015, by Order No. i in this docket, the Arkansas Public Service

Commission (Commission) initiated this rulemaking proceeding to consider whether,

under Ark. Code Ann. §§ 23-4-1001 et seg., in furtherance of its jurisdiction and its

mandate from the Arkansas General Assembly, a modification of the Commission's

existing Pole Attachment Rules (PARs) would be just, reasonable, and in the public

interest. The Commission directed the General Staff (Staff) of the Commission to file

proposed amendments to the PARs, along with written comments, by May 21,2015. By

this Order, the Commission adopts modifications to the PARs.
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CONSUMER INFO DOCKET PORTAL STATUTES/RULES

Welcome to the North Carolina Utilities Commission

Anyone planning to electronically file a document in a new docket
Commission Links should send a request to reserve a docket number by email to:

reserveddockets@ncuc.net.
About Us

Contact Us

Consumer Information

Docket Information

Electronic Fiiing

Regulatory Fee
Reporting

Recent Orders

Recent Filings
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Rules & Regulations

Industries
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Applications/Forms

Publications

Related Links

State of North Carolina

NRRl

NARUC

Public Staff-NCUC

NC-RETS

NC Utilities Commission
430 North Salisbury Street
Dobbs Building
Raleigh, NC 27603-5918

Mailing Address:
4325 Mali Service Center

Raleigh, NC 27699-4300

Chief Clerk's Office
Hours: 8:00 a.m. to 5:00
p.m.

Telephone Number
919-733-7328

Fax Number
919-733-7300

Media/Press Inquiries
919-715-7057 (fJ

Consumer Complaints
866-380-9816 (fJ

919-733-9277

Directions and Parking
Information

We want your opinion. The Commission is updating Its website. Please take our short
survey.

The North Carolina Utilities Commission is an agency of the State of North Carolina created by the General
Assembly to regulate the rates and services of all public utilities in North Carolina. II is the oldest regulatory
body in state government. The present Commission evolved from the Railroad Commission which was
created in 1891 and given authorityto regulate railroad, steam boaL and telegraph companies.

Today, the Commissionregulates electric, telephone (including payphone service and shared tenant service),
natural gas, water, waslewater, water resale, household goods transportation, buses, brokers, and
ferryboats. To a limited degree, the Commission regulates electric membership corporations, small power
producers, and electricmerchant plants.The Commission is also responsiblefor administering programsIn
North Carolina to ensure the safety of natural gas pipelines. The Commission does not regulate telephone
membership corporations, cable TV,satellite, commercial mobile radio service, cellular, pagers, or data and
internet service providers. For more Information about the Commission, visit our History and Description
page.

Mission Statement

The Commission is responsible to both the publicand utilities and, by law (G. S. 62-2), must regulate In a
manner designed to implement the policy of the State of North Carolina to:

Provide fair regulation of public utilities In the Interest of the public.

Promote the inherent advantage of regulated public utilities.

Promote adequate, reliable, and economical utilityservice.

Promote least cost energy planning.

Provide just and reasonable rates and charges for publicutility services and promote conservation of
energy.

Assure that facilities necessary to meet future growth can be financed on reasonable and fair terms.

Encourage and promote harmony between utilitycompanies and their customers.

Foster planned growth of public utility services.

Coordinate energy supply facilities with the state's development.

Cooperate with other states and the federal government in providing Interstate and intrastate public
utilityservice and reliabilityof energy supply.

Facilitate the construction of facilities in and the extension of natural gas service to unserved areas.
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§117-10. Formation authorized.
Any number of natural persons not less than three may, by executing, filing and recording a

certificate as hereinafter provided, form a corporation not organized for pecuniaryprofit for the
purpose of promoting and encouraging the fiillest possible use of electric energy in the rural
section of the State by making electric energy available to inhabitants of the State at the lowest
cost consistent with sound economy and prudent management of the business of such
corporations. (1935, c. 291, s. 5.)

G.S. 117-10 Page 1
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Federal Communications Commission FCC 06-179

Before the

Federal Communications Commission

Washington, D.C. 20554

In the Matter of

Implementation of Section 3 of the Cable
Television Consumer Protection and Competition ) MM Docket No. 92-266
Act of 1992

Statistical Report on Average Rates for Basic
Service, Cable Programming Service, and
Equipment

REPORT ON CABLE INDUSTRY PRICES

Adopted: December 20, 2006 Released: December 27,2006

By the Commission: Chairman Martin and Commissioner McDowell issuing separate statements;
Commissioners Copps and Adelstein concurring and issuing separate statements.

I. XNTRODUCTION

1. Section 623(k) of the Communications Act, as amended by the Cable Television Consumer
Protection and Competition Act of1992 ("Cable Act"),' requires ttie Commission topublish annually a
statistical report on average rates for the cable basic service tier, cable programming service tier, and
equipment.^ The Cable Act also requires the Commission to compare the average rates ofcable operators
subject to "effective competition," as identified through specific adjudications, with those ofcable
operators that have not been found subject to effective competition.^ This Report is issued in compliance
with those statutory obligations.

2. Overall, cable prices increased more than 5 percent last year and by 93 percent since the
period immediately prior to Congress's enactmentof the Telecommunications Act of 1996. Expanded
basic prices rose more than 6 percent or twice the rate of inflation last year. Prices are 17 percent lower
wherewirelinecable competition is present. DBS competition, however, doesnot appear to constrain

' Section 623(k) was adopted asSection 3(k) of the 1992 Cable Act, Pub. L.No. 102-385, 106 Stat. 1460, codified
at 47 U.S.C. § 543(k).

^The term "service tier" generally refers to a category ofcable service orother services provided by a cable operator
and for which a separate rate is chargedby the cable operator. See 47 U.S.C. § 522(17). Cable operators are
required to offera "basiccableservicetier" that includes, at a minimum, localbroadcast stationsand public,
educational,and governmental("PEG") access channels that may be required pursuant to an agreementwith a local
government. See 1 U.S.C. § 543(b)(7). A "cable programmingservice tier" includes channels other than channels
carried on thebasicservice tieror forwhich per channel ("premium") orperprogram ("pay-per-view") charges
apply. See47 U.S.C. § 543(k)(l)(2). The term"equipment" refersto a set-topconverter box, remotecontrolunit,
and other equipment used to access cable televisionprogramming. See A1 U.S.C. § 543(b)(3).

^47U.S.C. §543(k)(l) (cross-referencing 47U.S.C. § 543(a)(2)).
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cable prices - average prices are the same as or slightly higher in communities where DBS was the basis
for a finding of effective competition than in noncompetitive communities. Finally, increases in
programming expenses were equivalent to more than half of the overall increase in prices for the basic
and expanded basic tiers.

n. OVERVIEW OF STUDY

3. The information and analysis provided in this Report are based on the Commission's survey
ofcable industry prices ("Survey") as ofJanuary 1,2005.^ The Survey requested data from cable system
operators serving a random sample of communities. The information collected enables the Commission
to compare prices charged by operators serving: (I) communities where operators have not been formally
found to meet the statutory test for effective competition ("noncompetitive communities"); and (2)
communities where cable operators have been granted relief from rate regulation for their basic-service
tier because they meet the statutory test for effective competition ("communities relieved from rate
regulation"). We surveyed cable operators that served 497 out of the 31,655 noncompetitive communities
and cable operators that served 228 out of the 1,128 commimities relieved from rate regulation pursuant
to the statute.

4. In selecting cable operators in the communities relieved from basic-tier rate regulation, we
relied on the Commission's formal legal decisions regarding effective competition, based on the statutory
definition of thatterm under theCable Act.^ Ourlistof communities relieved from rateregulation is
limited to adjudicated findings of effective competition. We are unable to take into account those areas of
the country where the conditions for a fmding are present, but no finding has been requested or made.

5. The sample of the communities relieved from rate regulation was selected from each of four
subgroups according to the primary basis for a finding that the statutory test for effective competition had
been met. These subgroups are comprised of findings of effective competition where: (I) a second
wireline cable operator serves a community in competition with the incumbent cable operator ("second
cable operator");® (2) a sufficient percentage ofhouseholds in a community subscribe to the multichannel
video programming distribution ("MVPD") service ofa direct broadcast satellite ("DBS") provider; (3) a
wireless MVPD service provider, such as that of a multichannel multipoint distribution service
("MMDS") provider, overlaps the service area of a cable operator ("wireless cable operator"); and (4) the

^The Commission directed cable operators torespond toa survey questionnaire. See Implementation ofSection 3 of
the Cable Television ConsumerProtection and Competition Act of1992, Statistical Report on AveragePricesfor
Basic Service, Cable Programming Services, andEquipment, 20 FCC Red 3485 (2005).

^Under the Cable Act, a cable operator may obtain a finding of"effective competition" for a community that meets
one of four tests: (1) fewer than 30 percent ofhouseholdssubscribe to the cable operator's service (low penetration
test); (2) at least two multichannelvideo programmingdistribution ("MVPD") providers each offer a comparable
service to at least 50 percent of households and at least 15 percent of all households subscribe to service other than
from the largest MVPD (50/15 test); (3) a mimicipalityoffers MVPD service to at least 50 percent of households
(municipal test); or (4) a local exchange carrier (LEC) or its affiliate, or an MVPD using the facilities of such
carrier or its affiliate, offers MVPD service by means other than direct broadcast satellite in an area that is also
served by an unaffiliated cable operator (LEC test). See A1C.F.R § 76.905(b). The term "MVPD" refers to an
entity such as, but not limited to, a cable operator that makes available for purchase multiple channels ofvideo
programming. See 47 C.F.R. § 76.905(d). If a communityis deemedsubject to effective competition, the local
franchisingauthority may no longer regulate basic service tier rates, unless it seeks and is granted recertification.
See 47 U.S.C. § 543(a)(2) and 47 U.S.C. § 916(a).

®The term "incumbent" refers toa cable operator that provided service before a competing provider entered the
market.
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incumbent cable operatormet the low penetrationtest at the time of the finding ("low penetration"). In
the secondcable operatorsubgroup, we sampledboth incumbents and secondcable operators. In the
DBS, wireless cable operator, and low penetrationsubgroups, only incumbentcable operatorswere
sampled.

6. Of the communities relieved from rate regulation, 733 communities met the statutory test for
effective competition onthe basis ofDBS competition,' 147 met the test due to competition between
cable operators, 137 met the test because cable operators faced competition from wireless MMDS
operators, and cable operators in 111 communities met the test due to low penetration.

7. Cable operators were asked to complete a questionnaire for each of the communities they
serve that were selected for the sample. The Survey focused on basic programming and expanded basic
programming (or cableprogramming service)becausethese are the servicepackagesrequiredby the
statute. Eighty-fourpercent of subscribers take at least basic-plus-expanded-basic service, and 16 percent
take basic service only.® The basic service tierconsists of local broadcast stations; PEG access channels;
and typically a few additional channels that may be of local, regional, or national origination. Subscribers
must purchase basic service in order to subscribe to the expanded basic tier. The channels on the
expanded basic tier are made upmostly ofnational cable networks.^ Operators were asked toreport
monthly prices of basic and expanded basic service as ofJanuary 1, 2005 and January 1,2004, which
permitted us to calculate the annual percentage change.

8. In addition to the monthly prices for basic and expanded basic service, the questionnaire
asked for prices of the most highly subscribed digital service tier, customer-premises equipment charges,
and service installation charges. Information was gathered on factors that may affect prices, including
programming expenses; operating capacity; and number of subscribers to program tiers, Internet access
service, and telephony. Averages for each of these elements were calculated by sample subgroup, sample
group, and overall as a weighted average ofthe sample groups."'

9. Section III, below, provides a summary of the Survey's findings regarding average prices for
basic and expanded basic programming. The January 1, 2005 averages are reported along with annual
percentage changes. Section IV provides additional information and tables regarding those findings as
well as other Survey findings. Section V presents an econometric analysis estimating the effects of
market concentration on cable rates and the effects on cable rates in communities where the statutory test
for effective competition has been met. Section VI presents conclusions, and Section VU covers
administrative matters. Attachment 1 is an overview of the sample, and Attachments 2 through 11
provide additional statistics, including estimates ofstatistical sampling variances for the reported price
averages. In addition, AppendixA describes the Surveydesignand sampling procedureand AppendixB

' We note that, because DBS service is available nationwide, there may be other areas ofthe country where DBS
penetration exceeds the 15 percent threshold set forth in the so-called "50/15" effective competition test but the
incumbent cable operator has not requested a finding of effective competition.

®See Table II. This 16 percent includes the 4percent ofsubscribers whose cable service providers do not offer
separate rates for the basic tier and an expanded basic tier, but instead bundle all video chaimelsexcept for digital
service, premium, and pay-per-view channels into a basic tier.

®The term "expanded basic" generally refers to the cable tier with (a) the most charmels and (b) the most subscribers
except for basic service. Expanded basic does not include basic service channels,music and other audio channels,
mini-tiers of channels, digital service, premium channels,pay-per-view,or video-on-demandchannels.

The weights or importance given to each subgroup and group in calculating the overall average price are based
upon estimates of the share of cable subscribers in each subgroup and group.



Federal Communications Commission FCC 06-179

describes in greater depth the econometric analysis presented in Section V.

III. SUMMARY OF FINDINGS

10. Averagesfor all communities. The average monthly price for basic-plus-expanded basic
service increased by 5.2 percent, from $40.91 to $43.04, over the 12 months ending January 1, 2005. The
price for basic-onlyservice increasedby 3.3 percent, from $13.84 to $14.30,and the price for expanded
basic service increased by 6.2 percent, from $27.07 to $28.74. As shown in the chart below, since the
period immediately preceding enactment of the TelecommunicationsAct of 1996, prices have risen by 93
percent.
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11. Differences between noncompetitivecommunitiesand communitiesrelievedfrom basic-tier
rate regulation. In noncompetitive communities, the average monthly price for basic-plus-expanded

We note that several major MSOs have released quarterly financialdata in recent days. Comcast, Time Wamer,
Cablevision, andMediacom reported doubledigit increases in operating cash flowandrevenues, as compared with
the third quarterof 2005. Comcast reported15and 12percentincreases in operating cash flow andrevenues,
respectively; TimeWamerreported 28 and44 percentincreases; Cablevision reported 16and 13percentincreases;
and Mediacom reported 10 and 11 percent increases. ComcastCorp., ComcastReports Third Quarter 2006 Results,
(pressrelease), October, 26,2006; TimeWamer Inc., Time WamerInc.Reports ThirdQuarter 2006Results, (press
release), November 1,2006; Cablevision Systems Corp., Cablevision Systems CorporationReports ThirdQuarter
2006Results; (press release), November 8, 2006; Insight Communications Co., Mediacom CommunicationsCorp.,
Mediacom Communications Reports Resultsfor Third Quarter 2006, (press release), November 2, 2006. Comcast's
revenue and operating cash-flow has grown by double digits for 25 consecutivequarters. Mike Farrell, Comcast
Roars in IQ, Top Operator GrowsAcross the Board, LiftingSector Stocks, MULTICHANNEL NEWS, May 1,2006 at 6;
Comcast Corp., ComcastReports Third Quarter 2006 Results, (press release), October, 26,2006; and Comcast
Reports Second Quarter 2006 Results, (press release), July 27, 2006.

Throughout the Report, there is only a slight difference,if any, in the overall average and the average for the
noncompetitive group. This is becausethe groupof operators Uiat havereceiveda Commission findingof effective

(continued....)
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basic programming increased by 5.2 percent, from $41.18 to $43.33 over the 12 months ending January 1,
2005. In communities where the statutory test for effective competition was found to have been met, the
averageprice for basic-plus-expanded basic programming increasedby 4.9 percent, from $38.29 to
$40.15 over the 12 monthsendingJanuary 1,2005. Thus, as of January 1, 2005, the prices chargedfor
basic-plus-expanded basicprogramming in noncompetitive communities ($43.33) averaged7.9 percent
higher than the prices charged in communities relieved from basic-tier rate regulation ($40.15).

12. The price difference varied by the basis for the finding that the statutory test for effective
competition was met. Priceswere 20.6percenthigher in noncompetitive communities comparedto prices
in communities with second wireline cable operators, whereas cable prices were only 7.1 percent hi^er,
1.4 percent higher and about the same when compared to, respectively,prices in communities with low
cable penetration, where a wireless cable competitor is present, or where DBS penetration is the reason
for the effective competition finding.

13. The chart below shows the average prices for basic-plus-expanded basic service for
noncompetitive communities and communities relieved from rate regulation.

$60.00

$40.00

$20.00

$0.00

Average Price for Cable Programming as of January 1,2005 by Basis
for Findingthat Statutory Test for Effective Competition has been Met

$43.33 $43.34 $42.74 $40.47
$35.94

• I
No Finding of Con^jetition from Con^jetition from Low Penetration Conpetition from
Conpetition DBS Wireless Cable Second Cable

Operator Operator

14. Cable prices decrease substantiallywhen a second wireline cable operator enters the market.
It does not appear from these results that DBS effectively constrains cable prices. Thus, in die large
number of communities in which there has been a finding that the statutorytest for effectivecompetition
has been met due to the presenceof DBS service, competition does not appear to be restrainingprice as it
does in the small number of communities with a second cable operator.

(...continued from previous page)

competition represents a relatively smallgroupof cablesubscribers, an estimated 9 percentof the totalnationwide,
and thus there is only a slight effect from this group on the overall average.
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15. Recent experience in Hong Kong provides further evidence that wireline competitors can
constrain cable bills. Between 1995 and 2002, cable bills for subscribers of the leading cable service
provider, i-Cable, grew at a rate 6.5 times faster than prices for other goods.Since 2003, however,
when PCCW, by far i-Cable's biggest competitor today, entered the market with an a la carte offering, i-
Cable's average revenue per user has declined byapproximately 9percent.'̂ While cable prices inthe
U.S. increased by 93 percent between 1995 and 2005, i-Cable's subscribers experienced ody a 3 percent
increase in their bills during this time period. The modest overall increase occurred despite the fact that
both Hong Kong's primary cable provider and its main competitor continue to supply many of the most
popular U.S. cable networks.^® Furthermore, i-Cable has moved todifferentiate its services, by
transitioning from large programming packagesto "mini-packages," or theme packages, to competewith

See i-Cable Communications Ltd., at http;//www,i-cablecomm;comyir/report/index.php. Between 1995 and 2002,
i-CableCommunications Ltd.held an exclusive licenseto providepay television servicethroughout HongKongvia
its CableTV HongKong subsidiary. In July 2002,the HongKong government openedthe pay television marketto
competition. Between 1995 and 2002, Cable TV Hong Kong's Average Revenue Per User (ARPU) increased 13
percent. For purposes of this analysis,we use ARPU as a proxy for the average bill paid by cable subscribers.
During this same period. Hong Kong's CompositeCPI increased approximately2 percent. See The Governmentof
theHongKong Special Administrative Region of thePeople's Republic of China, Census andStatistics Department,
at http://www.censtatd.gov.hk.

From 2002 to 2005, i-Cable's ARPU fell from HK$233 to HK$212. In its most recent AimualReport, i-Cable
ascribedits declining ARPUto the adventof "aggressive pricing"and "aggressive competition" fromits
competitors. See i-Cable Communications Lt., 2005AnnualReport, at 5,11, available at htQ)://www.i-
cabIecomm.com/ir/report/index/php.

See http://www.i-cablecomm.com/ir/report/index/php. I-Cable's ARPU increased fix)m HK$206 in 1995 to
HK$212 in 2005, an increase of 3 percent.

See http://www.i-cablecomm.com./ir/report/index/php; www.pccw.com/eng.
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thetheme anda la carte programming services of its competitors.'̂

IV. SURVEY RESULTS

A. Basic and Expanded basic Service

16. Table 1 displays average monthly prices for basic and expanded basic service. Between
January I, 2004 and January 1,2005 the price for basic-only service increased by 3.3 percent, from
$13.84 to $14.30. Prices for expandedbasic increased by 6.2 percent, from $27.07 to $28.74. Totalprice
for basic-plus-expanded basic tiers increased by 5.2 percent, from $40.91 to $43.04, with a 10-year
cumulative increase of 92.6% since the period immediately prior to Congress's enactment of the
Telecommunications Act of 1996.

Table 1

Monthly Prices

January 1,2005
Sample
Groups
Overall

Sample Group
Subgroups of Communities Relieved

from Rate Regulation

Non-

Competitive

Relieved

from Rate

Regulation
Cable DBS

Wire

less

LP

Test

Basic service tier

Previous year { 2004)

1-year percent change**

$14.30

$13.84

3.3%

$14.25

$13.79

3.3%

$14.80

$14.41

2.7%

$13.59

$13.01

4.5%

$17.06

$15.92

7.2%

$13.00

$14.29

-9.0%

$16.54

$16.07

2.9%

Expanded basic tier

Previous year (2004)

1-year percent change**

$28.74

$27.07

6.2%

$29.08

$27.39

6.2%

$25.35

$23.88

6.2%

$22.35

$21.12

5.8%

$26.28

$25.32

3.8%

$29.74

$26.90

10.6%

$23.93

$22.72

5.3%

Basic & expanded basic

1 year ago (2004)

10 years ago (1995)*

1-year changein price

10-year cumulative change

Pe

Year 2005

Year 2004

Year 1995

$43.04

$40.91

$22.35

5.2%

92.6%

rcentage tha
Comparing F

$43.33

$41.18

$22.35

5.2%

93.9%

t Noncompetitiv
rices of Basic-P

$40.15

$38.29

$21.64

4.9%

85.5%

I Group is High
us-Expanded b

7.9%

7.5%

3.3%

$35.94

$34.13

5.3%

er or Low«

asic Servic

20.6%

20.7%

$43.34

$41.24

5.1%

r,
k

0.0%

-0.1%

$42.74

$41.19

3.8%

1.4%

0.0%

$40.47

$38.79

4.3%

7.1%

6.2%

Sources: Attachments2,10, and 11. * 1995 data unavailableby type of competition. ** 10-year cumulative data
unavailable because these data were not collected in 1995.

See i-Cable Communications Lt., 2005 Annual Report, at 11, available at http://www.i-
cablecomm.com/ir/report/index/php.
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17. Table 1 also shows that prices in noncompetitive communities for basic and expandedbasic
service alsoincreased by 5.2percentover the latesttwelve months, from $41.18 to $43.33, witha 10-year
cumulative increase of 93.9 percent. Further, Table 1 shows that in communities relieved from rate
regulation, prices increased by 4.9 percent, from $38.29 to $40.15 (with a 10-year cumulative increase of
85.5 percent). Table 1 also shows the percentagedifferences betweenthe prices chargedfor basic-plus-
expandedbasic service in communities relievedfrom rate regulationoverall and the four subgroups of
thesecommunities compared withnoncompetitive communities. As of January 1, 2005, theprices
chargedby the noncompetitive communities were on average7.9 percenthigher than the prices charged
in communities relievedfrom rate regulation. The price difference variedby subgroup. Prices were 20.6
percent higher in noncompetitive communities compared to prices in communities with a second cable
operator; this figure was notably higher than the differential presented in other competitive scenarios.
Prices were 7.1 percenthigher, 1.4 percenthigher,and at about the same level in noncompetitive
communities comparedto, respectively, prices in communities deemedcompetitive by virtue of low
penetration, wireless cable operators, or DBS providers.

18. The Bureau ofLabor Statistics ("BLS") publishes a Consumer Price Index ("CPI") that
measures general price inflation through changes in the prices of a selected group of goods and services.'®
By this measure, general inflation increased by 3.0 percent over the 12 months ending January 2005,
significantly less than cable prices rose during that time period.'̂

19. In prior years, the Commission calculated the average rates per channel. This data is not
included in the 2005 Price Survey Report because of the weaknesses associated with using it. The
average rate per channel does not reflect the prices offered to consumers because cable operators do not
permit consumers to purchase channels included in the expanded basic package on an individual basis,
nor do they provide refunds to consumers who opt to have certain channels blocked. If cable operators
offered consumers the option to purchase channels individually, it would be appropriate to consider the
prices charged to consumers for those channels. Further, the use of the average rate per channel as a
proxy implies that recently added channels are of equal value to previously existing channels. For
example, the use of this data as a proxy would suggest that quality-adjustedprices would be unchanged if
there were a 10 percent increase in monthly cable rates and a 10 percent increase in the number of
charmels; however, this does not take into account how consumers might value the additional channels.
In particular, a consumerwho placed no value on the additional chaimels would see a 10percent increase
in his or her monthly cable rates, but no increase in quality.

20. Table 2 displays information on programming expenses incurred by cable operators related
to the provisionof basic and expandedbasic service. These expenses includechanges in fees for existing
programming as well as additional fees for new programming added during the year. Table 2 shows that
programming expenses increased on an average monthly basis by $1.12 per subscriber, from year 2003 to
year 2004. The changeby samplegroup equaled$1.10 and $1.36,respectively, for the noncompetitive
communities and communities relievedfrom rate regulation. Table 2 also shows that the change in
programming expenses associated with providing basic and expanded basic service was roughly

1 BLS,All Urban Consumers, U.S. CityAverage(monthlyseries,extracted April 2005),SeriesID CUUROOOOSAO, All Items
Less Food and Energy, Base Period 1982-84-100 ("CPP').

The BLS also publishes an index for cable, satellite television, and satellite radio service. BLS, AllUrban
Consumers, U.S. CityAverage,(monthlyseries),SeriesID CUUROOOOSERA02, Cableand SatelliteTelevisionand Radio
Service, Base Period December 1983=100. In prior Price Survey Reports we compared the data collected in our survey
to thosecalculated by BLS for this subcategory. However, the BLS indexfor this subcategory reflects theprices
chargednot just for cable service but also for satellite televisionand satellite radio service. Thus, it is not
appropriate to compare the numbers we collect regardingcable prices to those in this BLS subcategory.
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equivalent to 53 percent of the change in the price charged for basic and expanded basic service. By
sample group, this percentage was equivalent to 51 percent and 73 percent, respectively, for
noncompetitive communities and communities relieved from rate regulation.

Table 2

Change in Monthly Programming Expense Per Subscriber
Basic and Expanded Basic Service

Change in
Programming

Expense

Sample
Groups
Overall

Sample Group
Subgroups of Communities Relieved

from Rate Regulation

Non-Competitive
Relieved

from Rate

Regulation
Cable DBS

Wire

less

LP

Test

Year 2003 to year 2004

Percent ofprice change

$1.12

53%

$1.10

51%

$1.36

73%

$1.34

74%

$1.47

70%

$1.19

77%

$1.45

86%

Source: Attachment 9.

21. Cable operators sometimes can reduce their per-unit programming costs by increasing their
subscriber reach. For example, with respect to Time Wamer and Comcast's acquisition of Adelphia
Communications, industry analysts maintain that "Time Wamer may win larger discounts from
[programming] networks that were only on Adelphia's systems, since Time Wamer would be under no
obligation to carry them and could therefore drive a better bargain.^ Analysts observe, however, that
these cost savings are unlikely to benefit consumers directly. Time Wamer, for example, "is likely to use
the money [saved] to offer new services that produce revenue, like digital phones and video-on-demand.
Consumers [would] get discounts for buying bundles ofservices, but they also [would] spend more
money." '̂

B. Digital Service

22. Table 3 displays information on the prices charged for the most highly subscribed digital tier
plus equipment consisting of a digital set-top converter and remote control unit. For all communities
sampled, over the 12 months ending January 1,2005, the price for this tier and equipment increased by
1.2 percent, to $12.99. The average number ofdigital channels received on the most highly subscribed
digital tier increased by 7.7 percent, to 33.7 channels. In addition to an average of33.7 channels offered
on the most highly subscribeddigital tier, cable operators offeredother digitalvideo channels, including
mini-tiers, premiumchannels,and pay-per-view. These includedan averageof 11.6high definition
television ("HDTV") channels, for those cable operators who have deployed HDTV service, and 108.1
non-HDTV digital channels.

See, Adelphia Deal May Cut Time Warner'sProgrammingCost, butNot Consumer'sBills,New YorkTimes,July
31,2006, Section C, Page 6.

" Id.
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Tables

Digital Tier Plus Equipment

January 1,2005
Sample
Groups
Overall

Sample Group
Subgroups of Communities

Relieved from Rate Regulation

Non-

competitive

Relieved

from Rate

Regulation
Cable DBS

Wire

less

LP

Test

Monthly price *

1-year percent change

$12.99

1.2%

$13.10

1.6%

$11.85

-1.8%

$13.11

-1.4%

$11.10

-3.5%

$11.41

-0.5%

$6.65

9.4%

Digital tier channels *

1-year percent change

33.7

7.7%

33.6

7.7%

34.2

5.6%

35.8

6.9%

35.1

-0.3%

31.6

17.0%

20.4

5.2%

HDTV channels **

Other digital channels

11.6

108.1

11.5

107.6

11.6

113.8

12.1

120.0

11.2

113.4

11.6

104.5

9.7

100.6

Sources: Attachments 2,3, and 9. * Average for the most-highly subscribed digital tier. ** HDTV includes local
broadcast simulcasts and multicasts, and all other types of HDTV programming channels.

C. Distribution of Channels

23. Table 4 shows the average number of channels offered to cable subscribers, by category of
programming, as of January 1,2005. Table 4 divides analog programming into two categories: (1) basic-
plus-expanded basic channels; and (2) other analog channels, consisting ofpremium, pay-per-view, and
mini-tiers. This latter category averaged only 3.3 channels because many such channels have been moved

Table 4

Distribution of Channels

January 1,2005
Sample
Groups
Overall

Sample Group
Subgroups of Communities

Relieved from Rate Regulation

Non-

competitive

Relieved

from Rate

Regulation
Cable DBS

Wire

-less

LP

Test

Analog Programming

Local broadcast stations 12.3 12.4 11.5 11.2 11.8 11.6 11.2

Public, educational, & govt. access 2.6 2.6 2.7 3.0 2.8 2.0 3.4

Local commercial leased access 0.7 0.7 0.6 0.7 0.4 0.9 0.3

Other local, regional, & national 54.9 54.6 57.2 59.0 55.5 56.8 53.8

Basic & expanded basic tiers 70.5 70.3 72.0 73.9 70.5 71.3 68.7

Other analog channels M. 2A 10 10 18

Total 73.8 73.6 75.3 76.0 74.5 75.3 74.5

Digital Programming

Most highly subscribed tier 33.7 33.6 34.2 35.8 35.1 31.6 20.4

HDTV channels 11.6 11.5 11.6 12.1 11.2 11.6 9.7

Other digital channels 108.1 107.6 113.8 120.0 113.4 104.5 100.6

Total 153.4 152.7 159.6 167.9 159.7 147.7 130.7

Sources: Attachments 3 and 9. Number of channels does not include music or other audio channels.

10
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to digitalservice. Table 4 also divides digital channels into three categories: (I) most highlysubscribed
digital tier; (2) HDTV channels; and (3) other digitalchannelsincludingpremium,pay-per-view, and
mini-tiers. HDTV includeslocal broadcastchannelsas well as other programming transmittedin high
definition.

D. Subscriber Equipment

24. Table 5 shows that over the 12 monthsendingJanuary 1,2005, the average monthlyprice
chargedfor leased equipment(consisting of an addressable set-top converterand remote controlunit)
increasedby 5.3 percent, to $4.39, for analogequipment; by 3.7 percent, to $4.99, for digital equipment;
and by 2.3 percent, to $7.08, for HDTV equipment. As of January 1, 2005, the price ofa CableCARD
averaged $1.09 per month.

Tables

Monthly Equipment Prices

Sample
Sample Group

Subgroups of Communities Relieved
from Rate Regulation

January 1,2005 Groups
Overall Non-

Competitive

Relieved

from Rate

Regulation
Cable DBS

Wire

less

LP

Test

Analog equipment $439 $4.38 $4.54 $4.29 $4.43 $5.12 $5.22

1-year percent change 5.3% 5.3% 6.1% 5.1% 9.7% 2.6% 6.7%

Digital equipment $4.99 $4.98 $5.07 $5.31 $4.77 $5.42 $2.87

1-year percent change 3.7% 3.8% 4.5% 4.3% 6.2% , 2.7% 4.0%

HDTV equipment $7.08 $7.08 $7.08 $6.94 $7.38 $6.82 $7.29

1-year percent change 2.3% 2.3% 2.0% 0.0% 2.6% 6.6% -5.9%

CableCARD * $1.09 $1.04 $1.63 $1.93 $1.61 $1.09 $1.64

Source: Attachments. * Smvey data was first collectedas of January 1,2005.

25. Table 6 displays the price for analog programming plus equipment, consisting of basic and
expanded basic programming and the lease of an addressable analog converter and remote control. This
total equaled $47.43 as of January 1,2005, based on the price for basic-plus-expanded basic tiers of
$43.04(shownin Table 1) and equipmentcosts of $4.39 (Table 5). Only 76 percent of cable subscribers
hadan addressable analog converter made available to themas of January 1,2005, as compared to 79
percent asofJanuary 1, 2004.^

See Table 10 and Attachment 7 regarding availabilities ofvarious cable services.

11
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Table 6

Average Price for Programming and Equipment

January 1,2005
Sample
Groups
Overall

Sample Group
Subgroups of Communities Relieved

from Rate Regulation

Non-

Competitive

Relieved

from Rate

Regulation
Cable DBS

Wire

less

LP

Test

Monthly Price

l-year percent change

$47.43

5.2%

$47.71

5.2%

$44.69

5.0%

$40.23

5.3%

$47.77

5.5%

$47.86

3.6%

$45.69

4.6%

Sources; Tables 1 and 5.

E. Service Installation Charges

26. Table 7 displays the price of non-recurring charges that cable television subscribers may
incur for service installation. As of January 1,2005, the average charge to install cable service was
$45.94 in a home not previously wired for cable and $32.22 in a pre-wired residence (excluding any
promotional discounts). Subscribers were charged $28.81 on average for service reconnection. The
average charge to install a CableCARD was $18.86 for an existing cable customer and $24.70 for a new
cable customer.

Table 7

Service Installation Charges

January 1,2005
Sample
Groups
Overall

Sample Group
Subgroups of Communities Relieved

from Rate Regulation

Non-

Competitive

Relieved

from Rate

Regulation
Cable DBS

Wire

less

LP

Test

Unwired home

1-year percent change

$45.94

1.3%

$45.98

1.4%

$45.47

0.2%

$44.55

-0.8%

$44.59

-1.5%

$49,42

4.7%

$40.93

4.4%

Pre-wired home

1-year percent change

$32.22

1.9%

$32.23

2.2%

$32.14

-0.7%

$30.46

-2.7%

$33.17

-2.2%

$33.37

4.8%

$33.89

5.9%

Service reconnection

1-year percent change

$28.81

1.6%

$28.80

1.9%

$28.85

-1.4%

$24.73

-1.0%

$29.75

-2.1%

$35.53

-1.6%

$26.85

6.4%

CableCARD,
Current subscriber $18.86 $18.87 $18.71 $18.12 $19.22 $20.63 $6.33

CableCARD,
New subscriber $24.70 $24.68 $24.82 $19.60 $26.31 $34.46 $9.18

Source: Attachment 5.
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F. System Operating Capacity

27. Table 8 shows that systemoperating capacityaveraged736 MHz as of January 1, 2005. This
represents a 0.3 percent increaseover the previousyear. By sample group,noncompetitive communities
averaged 734 MHz, and communities relieved &om rate regulation averaged 754 hfflz.

Table 8

System Operating Capacity

Sample
Sample Group Subgroups of Communities Relieved

from Rate Regulation

January 1,2005 Groups
Overall

Non-

Competitive

Relieved

from Rate

Regulation
Cable DBS

Wire-

Less

LP

Test

Capaci^, in MHz 736 734 754 756 751 758 729

1-year percent change 0.3% 0.0% 2.7% n/a n/a n/a n/a

Source: Attachments 6, 10, and 11. n/a: not available.

28. Table 9 shows that 19 percent of subscribers were served by a system with operating
capacity ofgreater than 750 MHz as of January 1, 2005. About two-thirds ofall subscribers (68 percent)
were served by systems that operated at 750 MHz. Only 13 percent of subscribers were served by
systems with an operating capacity below 750 MHz.

Table 9

Percentage of Subscribers
by Capacity of Cable System

Sample
Sample Group

Subgroups of Communities Relieved
from Rate Regulation

January 1,2005 Groups
Overall

Non-

Competitive

Relieved

from Rate

Regulation
Cable DBS

Wire

less

LP

Test

Above 750 MHz 19% 18% 24% 23% 35% 7% 23%

750 MHz 68% 69% 66% 68% 49% 93% 56%

331 -749 MHz 11% 11% 9% 9% 15% 0% 21%

220 - 330 MHz 2% 2% 1% 0% 1% 0% 0%

Source: Attachment 6.

G. Service Availability and Subscription

29. Table 10 displays the percentage of cable subscribers that were offered various services as of
January 1,2005. It shows that 96 percent of subscribers could purchase programming in the form ofa
basic tier and an expanded basic tier. The other 4 percent of subscribers were offered a basic service tier
that includedmany of the nationalcable networkstypicallyfound on the expanded basic tier, but were not
offered the option of purchasing a separate expanded basic tier. Digital programming was offered to 98
percent of subscribers.
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Table 10

Availability of Various Cable Services
As a Percentage of Cable TV Subscribers

Sample Sample Group
Subgroups of Communities

Relieved from Rate Regulation
January 1,2005 Groups

Overall
Non-

competitive

Relieved

from Rate

Regulation
Cable DBS

Wire

less

LP

Test

Expanded basic tier 96% 96% 95% 96% 92% 100% 94%

Digital programming 98% 98% 98% 95% 98% 100% 100%

Cable Intemet access 96% 96% 96% 95% 98% 100% 61%

HD programming 89% 90% 81% 82% 73% 96% 44%

CableCARD 88% 88% 85% 80% 87% 100% 39%

HDTV local broadcast 78% 79% 68% 73% 57% 81% 39%

Addressable analog converter 76% 78% 58% 58% 49% 78% 28%

Sports channels tier 63% 63% 63% 62% 52% 85% 39%

Cable telephony 42% 42% 41% 42% 25% 70% 17%

Source: Attachment 7.

30. Table 11 shows the number of subscribers to various types ofservice as a percentage of
basic cable subscribers to whom each type of service was available as of January 1, 2005. It shows that
88 percent of subscribers purchased the expanded basic tier when it was available. In addition, 38 percent
of subscribers purchased digital service when it was available; 31 percent purchased cable Internet access;
9 percent purchased cable telephony; and 4 percent purchased high definition programming. For
reference, Table 11 also shows subscribers to particular services as a percent ofall basic tier cable
subscribers regardless of availability of each service.

Table 11

Subscribers to Various Cable Services

Sample
Sample Group

Subgroups of Communities
Relieved from Rate Regulation

January 1,2005 Groups
Overall

Non-

competitive

Relieved

from Rate

Regulation
Cable DBS

Wire

less

LP

Test

As a Percentage of Cable TV Subscribers to Whom the Particular Service Is Available

Expanded basic tier 88% 88% 88% 90% 84% 91% 90%

Digital programming 38% 38% 40% 39% 40% 39% 54%

Cable Intemet access 31% 31% 35% 39% 33% 30% 32%

Cable telephony 9% 9% 14% 17% 12% 7% 52%

HDTV programming 4% 3% 4% 5% 3% 3% 2%

As a Percentage of All Cable TV Subscribers

Expanded basic tier 84% 84% 86% 87% 82% 91% 85%

Digital programming 37% 37% 39% 36% 40% 39% 54%

Cable Intemet access 30% 30% 34% 37% 32% 30% 20%

Cable telephony 4% 4% 5% 8% 3% 5% 9%

HDTV programming 3% 3% 3% 4% 3% 3% 1%

Source: Attachment 8.
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V. ECONOMETRIC ANALYSIS

31. In Appendix B of this report,we use econometric analysisto provide a more sophisticated
examination of the data collected. As described in Appendix B, we estimate the effect ofmarket structure
and other factors on cableprices. Our results showthat cableprices tend to be higher in local MVPD
markets where cable operators have a larger share of the market. This relationship may indicatean
exploitation of marketpowerby dominantfirms or may reflect highercosts to serve these markets. In
addition, we find that prices tend to be lower in areas servedby verticallyintegratedcable operators than
in areas servedby unintegrated cable operators, suggestingthat verticallyintegratedoperators pass some
of their cost savings to their subscribers. Complete results are described in Appendix B.

VI. CONCLUSIONS

32. Cable systems found to face effective competition continue to exhibit lower prices than
cable systems that serve communities in which no such finding has been made. As in previous years, the
competitive differential varied, with the largest differential occurring in communities with a second
cable operator. Overall,for the 12 months endingJanuary 1,2005, cableprices rose at an averagerate of
5.2 percent, compared with general inflation of 3.0 percent for the year ending January 2005.

VII. ORDERING CLAUSES

33. It is ORDERED that this Report be issued pursuant to authority contained in Section 623(k)
of the Communications Act of 1934, as amended, 47 U.S.C. § 543(k).

FEDERAL COMMUNICATIONS COMMISSION

Marlene H. Dortch

Secretary
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ATTACHMENT 1

Survey Overview

Sample Groups
And Subgroups *

Number of

Observations

Estimated

Percent of

Cable

Subscribers

Number of

Sample
Observations

Survey
Questionnaires

Completed

Communities Without a Finding of Effective Competition

Large subgroup
Communities served by a cable system facility:

1) of greater than 50,000 subscribers
2) of 25,001 - 50,000 subscribers
3) of 10,001 - 25,000 subscribers

Total

8,396
3,714
4,137
16,247

61.3%

14.8%

11.3%

87.4%

278

68

52

398

278

68

51

397

Medium subgroup
Communities served by a cable system facility

of 1,001 - 10,000 subscribers 7,600 10.1% 52 48

Small subgroup
Communities served by a cable system facility

of 1,000 or fewer subscribers 7,808 2.5% 47 39

Total for noncompetitive sample group 31,655 100.0% 497 484

Communities With a Finding of Effective Competition
Communities with second cable operator

1) Incumbent cable operator
2) Second cable operator

Total

147

147

294

29.7%

10.6%

40.3%

56

56

112

56

55

111

DBS subgroup 733 36.1% 125 124

Wireless cable operator subgroup 137 20.8% 27 27

Low penetration test 111 2.8% 20 18

Total for effective competition sample group 1,275 100.0% 284 280

Noncompetitive Communities and Communities with a Finding of Effective Competition Combined

Noncompetitive sample group 31,655 91.0% 497 484

Effective competition sample group 1,275 9.0% 284 280

Sample groups combined 32,930 100.0% 781 764

*Thestatistical averages reported in thisSurvey werecalculated (a) at diesample subgroup level; (b) thenat thegroup levelas a
subscriber-weighted average of subgroups; and(c) finally overall as a subscriber-weighted average of thenoncompetitive
lommunities andcommunities with a finding of effective competition. Subscriber weights werebased onthepercentages in the
able column titled "Estimated Percent ofCable Subscribers." For the large subgroup, averages were calculate atthe
mbcategory level (>50,000,25,001-50,000, and 10,001-25,000) and thenat thesubgroup levelas a subscriber-weighted average
3fthe subcategories. For the communities witha second cable operator, averages werealsocalculated at the subcategory level
'incumbent andsecond cableoperators) andthenat the subgroup levelas a subscriber-weighted average of the subcategories.

Sources: ThisSurvey; FCCForm322,CableCommunity Regislraiion, filings pursuant to 47 C.F.R§ 76.1801; FCCForm-325,
Annual CableOperatorReport, filings pursuant to 47 C.F.R§ 76.403; andFCCeffective competition findings madepursuant to
47 U.S.C. § 543(a)(2) and 47 U.S.C. § 916(a).
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ATTACHMENT!

Average Monthly Price

Cable

Service

Tier

Sample
Groups
Overall

Non-

Comp.
Sample

Communities With a Finding of Effective Competition
by Primary Basis for Finding

Sample
Group
Overall

Communities with a Second

Cable Operator
DBS

Wire

less

LP

Test
Sub

group

Overall

First

Cable

System

Rival

Cable

System

January 1,2005

Basic

Standard error

$14.30

0.41

$14.25

0.38

$14.80

0.72

$13.59

0.75

$12.43

0.56

$16.85

1.29

$17.06

0.64

$13.00

0.69

$16.54

1.61

Expanded basic

Standard error

$28.74

0.52

$29.08

0.49

$25.35

0.90

$22.35

0.97

$23.35

0.82

$19.53

1.39

$26.28

0.86

$29.74

0.74

$23.93

1.82

Basic + expanded
basic tiers

Standard error

$43.04

0.32

$43.33

0.30

$40.15

0.62

$35.94

0.88

$35.78 ,

0.89

$36.38

0.86

$43.34

0.44

$42.74

0.36

$40.47

1.17

Digital tier
plus equipment

Standard error

$12.99

0.26

$13.10

0.23

$11.85

0.53

$13.11

0.60

$12.68

0.53

$14.32

0.81

$11.10

0.39

$11.41

0.54

$6.65

1.32

January 1,2004

Basic

Standard error

$13.84

0.40

$13.79

0.38

$14.41

0.70

$13.01

0.74

$11.92

0.57

$16.05

1.22

$15,92

0.59

$14.29

0.70

$16.07

1.48

Expanded basic

Standard error

$27.07

0.51

$27.39

0.47

$23.88

0.88

$21.12

0.95

$22.08

0.81

$18.43

1.33

$25.32

0.81

$26.90

0.74

$22.72

1.67

Basic + expanded
basic tiers

Standard error

$40.91

0,32

$41.18

0.29

$38.29

0.61

$34.13

0.84

$34.00

0.85

$34.48

0.80

$41.24

0.42

$41.19

0.43

$38.79

1.05

Digital tier
plus equipment

Standard error

$12.83

0.25

$12.90

0.22

$12.07

0.56

$13.30

0.58

$13.32

0.53

$13.26

0.73

$11.50

0.40

$11.47

0.67

$6.08

1.34

Sources: Survey.
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ATTACHMENTS

Average Number of Channels

Cable

Service

Sample
Groups
Overall

Non-

Comp.
Sample

Communities With a Finding of Effective Competition
by Primary Basis for Finding

Sample
Group
Overall

Communities mth a Second

Cable Operator

DBS
Wire

less

LP

Test
Sub

group

Overall

First

Cable

System

Rival

Cable

System

January 1,2005

Basic tier

Standard error

24.9

0.7

24.9

0.7

24.5

1.3

23.8

1.5

21.2

0.9

30.9

3.0

26.0

1.2

23.3

1.0

24.6

2.6

Expanded basic tier

Standard error

45.6

0.8

45.4

0.8

47.5

1.5

50.1

1.6

52.0

1.0

45.0

3.1

44.5

1.5

48.0

1.3

44.1

3.4

Basic + expanded

Standard error

70.5

0.6

70.3

0.5

72.0

0.9

73.9

0.9

73.2

0.7

75.9

1.5

70.5

0.9

713

0.9

68.7

2.1

Digital tier

Standard error

33.7

0.9

33.6

0.8

34.2

1.6

35.8

1.6

35.1

1.4

37.8

2.1

35.1

1.4

31.6

2.0

20.4

2.9

January 1,2004

Basic tier

Standard error

24.5

0.7

24.5

0.7

24.3

1.3

23.7

1.5

21.3

0.9

30.3

2.9

25.6

1.1

23.6

1.1

23.1

2.7

Expanded basic tier

Standard error

443

0.8

44.0

0.8

46.6

1.5

48.9

1.6

50.6

1.0

44.3

3.0

43.6

1.4

47.6

1.2

44.1

3.3

Basic & expanded

Standard error

68.8

0.6

68.5

0.5

70.9

0.9

72.6

0.8

71.9

0.6

74.6

1.4

69.2

0.9

71.2

1.0

67.2

2.2

Digital tier

Standard error

31.3

1.3

31.2

1.2

32.4

1.9

33.5

1.9

33.2

1.9

34.2

2.1

35.2

1.7

27.0

2.0

19.4

2.9

Source: Survey.
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ATTACHMENT 4

Number of Channels,
Comparison of Sample Groups

Communities With a Finding of Effective Competition
by Primary Basis for Finding

January 1,2005
Sample
Groups
Overall

Non-

Comp.
Sample

Sample
Group
Overall

Communities with a Second

Cable Operator

DBS
Wire LP

Sub

group

Overall

First

Cable

System

Rival

Cable

System

less Test

Basic service

Tier 24.9 24.9 24.5 23.8 21.2 30.9 26.0 23.3 24.6

Previous year (2004) 24.5 24.5 24.3 23.7 21.3 30.3 25.6 23.6 23.1

Percentage change 1.6% 1.6% 0.8% 0.4% -0.5% 2.0% 1.6% -1.3% 6.5%

Expanded basic
tier 45.6 45.4 47.5 50.1 52.0 45.0 44.5 48.0 44.1

Previous year (2004) 44.3 44.0 46.6 48.9 50.6 44.3 43.6 47.6 44.1

Percentage change 2.9% 3.2% 1.9% 2.5% 2.8% 1.6% 2.1% 0.8% 0.0%

Basic &

expanded basic 70.5 70.3 72.0 73.9 73.2 75.9 70.5 71.3 68.7

Previousyear (2004) 68.8 68.5 70.9 72.6 71.8 74.6 69.2 71.2 67.2

10-years ago (1995)*

1-year
percentage change

10-year
cumulative change

44.0

2.5%

60.2%

44.0

2.6%

59.8%

38.0

1.6%

89.5%

1.8% 1.9% 1.7% 1.9% 0.1% 2.2%

Percentage that Noncompetitive Group is Higher or Lower
Comparing Number of Basic-Plus-Expanded basic Channels

2005 ... ... -2.4% 5.1% 4.1% 8.0% -0.3% -1.4% 2.3%

1995* 13.6 ... ... ...

Source: Surveys. * 1995 data unavailable by type of competition.
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ATTACHMENTS

Average Equipment and Installation Charges

Communities With a Finding of Effective Competition
by Primary Basis for Finding

January 1,2005
Sample
Groups

Non-

Comp. Sample
Communities with a Second

Cable Operator
Wire

less

LP

Test
Overall Sample Group

Overall

Sub

group

Overall

First

Cable

System

Rival

Cable

System

DBS

Monthly Equipment Charges

Analog converter
& remote control

Standard error

Prior year (1/1/04)

$4.39

0.15

$4.17

$4.38

0.13

$4.16

$4.54

0.32

$4.28

$4.29

0.37

$4.08

$4.86

0.39

$4.62

$2.69

0.31

$2.55

$4.43

0.24

$4.04

$5.12

0.24

$4.99

$5.22

1.00

$4.89

Digital converter
& remote control

Standard error

Prior year (1/1/04)

$4.99

0.13

$4.81

$4.98

0.12

$4.80

$5.07

0.26

$4.85

$5.31

0.33

$5.09

$5.66

0.28

$5.48

$4.32

0.47

$4.01

$4.77

0.14

$4.49

$5.42

0.26

$5.28

$2.87

0.64

$2.76

HD converter &

remote control

Standard e}ror

Prior year (1/1/04)

$7.08

0.19

$6.92

$7.08

0.17

$6.92

$7.08

0.38

$6.94

$6.94

0.38

$6.94

$7.13

0.25

$7.29

$6.41

0.72

$5.97

$7.38

0.25

$7.19

$6.82

0.56

$6.40

$7.29

0.66

$7.75

CableCARD

Standard error

$1.09

0.07

$1.04

0.07

$1.63

0.13

$1.93

0.18

$1.45

0.09

$3.25

0.41

$1.61

0.04

$1.09

0.20

$1.64

0.08

Non-Recurring Cable TV Installation Charges

Unwired home

Standard error

Prior year (1/1/04)

$45.94

0.76

$45.34

$45.98

0.64

$45.34

$45.47

1.95

$45.36

$44.55

2.62

$44.92

$44.05

1.58

$44.78

$45.94

5.53

$45.30

$44.59

1.15

$45.27

$49.42

1.76

$47.19

$40.93

3.96

$39.21

Pre-wlred home

Standard error

Prior year (1/1/04)

$32.22

0.67

$31.61

$32.23

0.57

$31.53

$32.14

1.64

$32.38

$30.46

1.90

$31.30

$30.07

1.20

$31.40

$31.58

3.87

$31.04

$33.17

1.02

$33.93

$33.37

1.93

$31.83

$33.89

3.78

$32.00

Service

reconnection

Standard error

Prior year (1/1/04)

$28.81

0.62

$28.36

$28.80

0.54

$28.27

$28.85

1.44

$29.25

$24.73

1.57

$24.98

$24.41

1.32

$25.09

$25.60

2.27

$24.67

$29.75

0.97

$30.39

$35.53

1.82

$36.10

$26.85

2.83

$25.23

CableCARD,
current subscriber

Standard error

$18.86

0.84

$18.87

0.74

$18.71

1.85

$18.12

1.66

$22.45

1.63

$5.98

1.77

$19.22

1.27

$20.63

3.14

$6.33

2.58

CableCARD,
new subscriber

Standard error

$24.70

1.07

$24.68

0.96

$24.82

2.22

$19.60

1.90

$24.50

1.95

$5.89

1.76

$26.31

1.61

$34.46

3.64

$9.18

4.03

Source: Survey.
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ATTACHMENT 6

Average Operating Capacity

Communities With a Finding of Effective Competition
by Primary Basis for Finding

January 1,2005
Sample
Groups

Non-

Comp. Sample
Communities with a Second

Cable Operator
Wire

less

LP

Test
Overall Sample Group

Overall

Sub

group

Overall

First

Cable

System

Rival

Cable

System

DBS

Cable System Operating Capacity

Average MHz 736 734 754 756 757 756 751 758 729

Standard error 7.0 6.6 11.1 12.3 13.0 10.4 11.1 5.7 32.2

Percentage of Subscribers by Capacity of Cable System Serving Their Community

System above
750 MHz 19% 18% 24% 23% 24% 18% 35% 7% 23%

Standard error O.OS 0.02 0.05 0.06 0.06 0.06 0.04 0.05 0.10

System at
750 MHz 68% 69% 66% 68% 67% 73% 49% 93% 56%

Standard error 0.03 0.03 0.06 0.06 0.06 0.06 0.04 0.05 0.12

System from
331-749 MHz 11% 11% 9% 9% 9% 8% 15% 0% 21%

Standard error 0.02 0.02 0.03 0.04 0.04 0.04 0.03 — 0.10

Systems below
331MHz 2% 2% 1% 0% 0% 0% 1% 0% 0%

Standard error 0.01 0.01 0.01 — — — 0.01 — —

Source: Survey.
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ATTACHMENT 7

Availability of Various Cable Services

January 1,2005

Sample
Groups
Overall

Non-

Comp.
Sample

Communities With a Finding of Effective Competition
by Primary Basis for Finding

Sample
Group
Overall

Communities >vith a

Second Cable Operator

DBS
Wire

less

LP

Test
Sub

group

Overall

First

Cable

System

Rival

Cable

System

Availability of Service as a Percent of All Basic Cable Subscribers

Cable basic tier

Standard error

100% 100% 100% 100% 100% 100% 100% 100% 100%

Expanded basic tier

Standard error

96%

0.01

96%

0.01

95%

0.01

96%

0.01

100%

0.0

84%

0.05

92%

0.03

100%

0.0

94%

0.0

Addressable

analog converter

Standard error

Prior yr. (Jan. 1,2004)

76%

0.03

79%

78%

0.03

81%

58%

0.06

59%

58%

0.07

59%

58%

0.07

56%

61%

0.07

61%

49%

0.05

51%

78%

0.08

78%

28%

0.11

28%

Digital programming

Standard error

98%

0.01

98%

0.01

98%

0.01

95%

0.01

100%

0.00

82%

0.05

98%

0.01

100%

9.09

100%

9.90

Digital tier

Standard error

97%

0.01

98%

0.01

96%

0.01

92%

0.02

100%

0.00

68%

0.06

98%

0.01

100%

0.00

100%

9.90

HDTV programming

Standard error

89%

0.02

90%

0.02

81%

0.04

82%

0.05

91%

0.04

59%

0.07

73%

0.04

96%

0.94

44%

0.12

HDTV broadcast

Standard error

78%

0.02

79%

0.02

68%

0.06

73%

0.06

78%

0.06

57%

0.07

57%

0.04

81%

0.08

39%

0.12

Sports tier

Standard error

63%

0.03

63%

0.03

63%

0.06

62%

0.06

75%

0.06

27%

0.06

52%

0.05

85%

9.97

39%

0.12

CableCARD

Standard error

88%

0.02

88%

0.02

85%

0.03

80%

0.04

96%

0.03

32%

0.06

87%

0.03

100%

9.00

39%

0.12

Cable Internet

Standard error

96%

0.01

96%

0.01

96%

0.02

95%

0.03

98%

0.02

88%

0.04

98%

ao;

100%

9.09

61%

0.12

Cable telephony

Standard error

42%

0.03

42%

0.02

41%

0.06

42%

0.07

40%

0.07

48%

0.07

25%

0.94

70%

9.99

17%

0.09

Source: Survey and Statistical Report on Average Ratesfor Basic Service, Cable Programming Service, andEquipment, 20
FCC Red 2718 (2005); 18 FCC Red 13284 (2003); 17 FCC Red 6301 (2002); 16 FCC Red 4346 (2001);.
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ATTACHMENT 8

Subscribers to Various Cable Services

Communities With a Finding of Effective Competition
by Primary Basis for Finding

January 1,2005

Sample
Groups

Non-

Comp. Sample
Communities with a

Second Cable Operator
Wire

less

LP

Test
Overall Sample Group

Overall

Sub

group

Overall

First

Cable

System

Rival

Cable

System

DBS

Subscribers as a Percent of All Basic Cable TV Subscribers Who Have Availability to the Particular Service

Cable basic tier 100% 100% 100% 100% 100% 100% 100% 100% 100%

Standard error — — — — — — — — —

Expanded basic tier 88% 88% 88% 90% 89% 93% 84% 91% 90%

Standard error 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.02

Digital programming 38% 38% 40% 39% 41% 34% 40% 39% 54%

Standard error 0.01 0.01 0.02 0.03 0.02 0.04 0.01 0.02 0.06

HDTV programming 4% 3% 4% 5% 5% 3% 3% 3% 2%

Standard error 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Cable Internet 31% 31% 35% 39% 35% 52% 33% 30% 32%

Standard error O.OI 0.01 0.02 0.02 0.02 0.03 0.01 0.02 0.07

Cable telephony 9% 9% 14% 17% 6% 46% 12% 7% 52%

Standard error 0.01 0.01 0.04 0.03 0.02 0.08 0.04 0.01 0.30

Subscribers as a Percent of All Cable TV Subscribers

Cable basic tier 100% 100% 100% 100% 100% 100% 100% 100% 100%

Standard error — — — — — —

Expanded basic 84% 84% 86% 87% 89% 81% 82% 91% 85%

Standard error 0.01 0.01 0.01 0.02 0.01 0.01 0.06 0.01 0.01

Digital programming 37% 37% 39% 36% 41% 24% 40% 39% 54%

Standard error 0.01 0.01 0.02 0.03 0.01 0.02 0.06 0.01 0.01

HDTV programming 3% 3% 3% 4% 5% 2% 3% 3% 1%

Standard error 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Cable Internet 30% 30% 34% 37% 34% 45% 32% 30% 20%

Standard error 0.01 0.01 0.02 0.02 0.01 0.02 0.06 0.01 0.01

Cable telephony 4% 4% 5% 8% 3% 22% 3% 5% 9%

Standard error 0.01 0.01 0.02 0.02 0.01 0.01 0.06 0.01 0.01

Source: Survey.
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ATTACHMENT 9

Other Report Averages

January 1,2005

Sample
Groups
Overall

Non-

Comp.
Sample

Communities With a Finding of Effective Competition
by Primary Basis for Finding

Sample
Group
Overall

Communities with a

Second Cable Operator

DBS
Wire

less

LP

Test
Sub

group

Overall

First

Cable

System

Rival

Cable

System

Monthly programming
expense per subscriber *

Standard error

$1.12

0.09

$1.10

0.08

$1.36

0.18

$134

0.16

$1.14

0.13

$1.88

0.24

$1.47

0.12

$1.19

0.31

$1.45

0.16

Local broadcast

stations

Standard error

12.3

0.3

12.4

0.3

11.5

0.5

11.2

0.6

11.4

0.6

10.7

0.6

11.8

0.4

11.6

0.5

11.2

0.5

Public, educational,
and governmental

Standard error

2.6

0.1

2.6

0.1

2.7

0.3

3.0

0.3

3.1

0.4

2.7

0.2

2.8

0.2

2.0

0.3

3.4

0.5

Local commercial

leased access

Standard error

0.7

0.1

0.7

0.1

0.6

0.1

0.7

0.1

0.7

0.1

0.5

0.1

0.4

0.1

0.9

0.1

0.3

0.1

Other analog
channels **

Standard error

3.3

0.4

3.3

0.4

3.3

0.8

2.1

0.7

2.2

0.7

1.8

0.6

4.0

0.6

4.0

1.1

5.8

1.7

High definition **

Standard error

11.6

0.3

11.5

0.3

11.6

0.5

12.1

0.5

12.2

0.4

11.9

0.7

11.2

0.4

11.6

0.7

9.7

0.9

Other digital
channels **

Standard error

108.1

4.4

107.6

4.1

113.8

7.1

120.0

7.5

126.1

7.3

102.9

8.1

113.4

4.8

104.5

9.7

100.6

12.4

* Equals the difference in the monthly programming expense per subscriber for the basic-pius-expanded basic tiers, comparing
year 2003 to year 2004. Monthly programmmg expense per subscriber for each year was approximated by dividing programming
cost by end-of-yearbasic tier subscribers, dividing by 12 months.
** Includes premium, pay-per-view, mini-tiers, and other video channels. High definition channels also include local broadcast
simulcasts and multicast. Does not include channels counted in Attachment 3 that are part of the basic tier, expanded basic tier,
or most-highly subscribed digital tier.

' Source: Survey. Note; Resultsin this table are 5-pecenttrendedmeans calculated by removingthe lowestand highest5 percent
of sample observation values.
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ATTACHMENT 10

Averages for 1995-2005

Basic and Expanded Basic Programming Service System

Date Price of

Basic Tier

Price of

Expanded
Basic Tier

Total Price Channels

Operating
Capacity

(MHz)

July 1995 — — $22.35 44.0 —

July 1996 — — $24.28 47.0 —

July 1997 — — $26.31 49.4 —

July 1998 $12.06 $15.82 $27.88 50.1 —

July 1999 $12.58 $16.36 $28.94 51.1 534

July 2000 $12.84 $18.38 $31.22 54.8 623

July 2001 $12.84 $20.91 $33.75 59.4 652

July 2002 $14.45 $22.02 $36.47 62.7 694

January 2003 $13.45 $25.50 $38.95 67.5 —

January 2004 $13.80 $27.24 $41.04 70.3 734

January 2005 $14.30 $28.74 $43.04 70.5 736

10-year-percent change, 1995-2005 — — 92.6% 60.2% —

Sources and notes; Years 1995-2004are from previous Survey Reports includingStatistical Report on Average Ratesfor Basic
Service, Cable Programming Service, andEquipment, 12 FCC Red 3239 (1997) ("1997 Survey")', 14 FCC Red 8331 (1999)
("1998Survey"); l5VCCRcd\0927(2000)("1999Survey"); l6VCCRcd4346(200\)("2000Survey"); 17FCCRcd6301
(2002) ("2001 Survey"); \Z¥CC Red 13284 (2003) ("2002Survey"); md 20TCCRcd27l8 (2005) ("2004Survey"). Year
2005 is from this Survey. Some data points have been revised from the historical series reported in the 2004 Survey to reflect the
first survey in which data for that year were published.

Missing data in this table indicates we did not survey those metrics in that year. Ten-year-percent change is unavailable for the
basic tier, expanded basic tier, and MHz capacity because we did not survey those metrics in 1995. Prices and channels from
1995-2000 and capacity from 2000-2001 are represented by the averages for noncompetitive communities in Attachment 11,
because composite subscriber-weighted averages of noncompetitive communities and effective competition communities were
not included in those survey reports. All other numbers in this table are composite subscriber-weighted averages. There is only a
slight difference in the average of all communities and the average for the noncompetitive group. This is because the group of
cable operators that have received a specific Commission "effective competition" finding represents a relatively small group of
cable subscribers, and thus there is only a slight effect from this group on the overall average.

1995-1997; 1997 Survey. For 1995,only a combined programming plus equipment price was reported. The 1995price in this
table was calculated by subtracting an estimate of equipment price.
1998: 1998 Survey.
1999: Prices were reported in 1999 Survey, and capacity was reported in 2004 Survey based on data collected for 1999 Survey.
2000: 2000 Survey.
2001: 2001 Survey.
2002: 2002 Survey. For 2002, price in the column labeled "Basic Tier" is out of trend. As another estimate, the 2004 Survey
reports that, in January 2002, the basic tier price is $13.11 and the expanded basic tier price is $23.01 (for a total of $36.12).
These January 2002 estimates are the composite subscriber-weightedaverages for noncompetitive communities (basic tier price is
$13.06 and expanded basic tier price is $23.15 for a total of $36.21), and effective competition communities (basic tier price is
$13.70 and the expanded basic tier price is $21.36 for a total of $35.06).
2003-2004: 2004 Survey. Capacity was not surveyed for 2003. Averages for 2004 in this Attachment are based on the 2004
Survey, and therefore, do not match the 2004 averages in Table 1 of this Survey, since those averages are based on the 2005
Survey. In the 2005 Survey, prices were collected for 2004 and 2005 in order to measure percentage changes across a consistent
set ofcommunities. Data collected for the same year for two different surveys are likely to vary slightly because each sample
includes a different set of communities. The variability inherent in samples is discussed in AppendbcA.
2005: This Survey.
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ATTACHMENT 11

Averages for 1995-2005,
By Sample Group

Date

Basic and Expanded Basic Programming Service System
Operating
Capacity

(MHz)

Price of

Basic Tier

Price of

Expanded
Basic Tier

Total Price Channels

Noncompetitive Communities

July 1995 — — $22.35 44.0 —

July 1996 — — $24.28 47.0 —

July 1997 — — $26.31 49.4 —

July 1998 $12.06 $15.82 $27.88 50.1 —

July 1999 $12.58 $16.36 $28.94 51.1 532

July 2000 $12.84 $18.38 $31.22 54.8 623

July 2001 $12.87 $21.02 $33.89 59.3 652

July 2002 $14.47 $22.14 $36.61 62.7 696

January 2003 $13.38 $25.73 $39.11 67.3 —

January 2004 $13.73 $27.56 $41.29 70.1 734

January 2005 $14.25 $29.08 $43.33 70.3 734

10-year-percent change, 1995-2005 — — 93.9% 59.8% —

Communities with a Finding of Effective Competition

July 1995 — — $21.64 38.0 —

July 1996 — — $23.32 39.6 —

July 1997 — — $25.29 46.5 —

July 1998 $11.12 $15.00 $26.12 54.0 —

July 1999 $12.03 $15.27 $27.30 52.3 619

July 2000 $12.03 $17.41 $29.44 59.9 630

July 2001 $12.43 $19.23 $31.66 60.9 666

July 2002 $14.09 $20.25 $34.34 62.9 677

January 2003 $14.25 $22.61 $36.86 69.7 —

January 2004 $14.58 $23.59 $38.17 72.5 734

January 2005 $14.80 $25.35 $40.15 72.0 754

10-year-percent change, 1995-2005 — — 85.5% 89.5% —

Sources and notes; 5'ee Attachment 10.
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APPENDIX A

Survey Methodology

A. Sampling Procedure

1. Our sample was drawn from the list of community-unit identifiers the Commission assigns
to each cable operator foreach community that a cable operator serves.' Prior to drawing oursample, we
divided this list into noncompetitive communities and communities relieved from rate regulation,
depending on whether the Commission had made a finding ofeffective competition in that community as
of January 1, 2005. Moreover, we assigned each noncompetitive community to one of three subgroups —
large, medium, or small —depending on the number ofsubscribers served by the cable system. Each
community relieved from rate regulation was also assigned to a subgroup - communities with a second
cable operator, DBS, wireless overbuild, or low penetration ~ depending on the primary basis for the
finding of effective competition. Communities with a second cable operator were further divided into
incumbent cable operators and the rival second cable operator. Attachment 1 of this Report provides
additional information on these sample groups and subgroups.

2. To determine the number of communities needed in our sample in order to achieve statistical
precision, weapplied a statistical formida.^ Based onthis formula, the sample size equaled 497 of the
31,655 communities in the noncompetitive group and 284 of the 1,275 communities relieved from rate
regulation.^ We divided the number ofobservations to beselected from each group into subgroups,'*
based on our estimate of each subgroup's percentage share of cable subscribers. Adjustments were made,
however, to ensure that a sufficient number of sample observations were allocated to each subgroup,
considering expected price variances within the subgroups. Sample selections were drawn at random
from each subgroup, with each community having a known probability of selection. The probability of
selection for any one community depended upon our estimate of its number ofcable subscribers relative
to the total number of cable subscribers in the subgroup. This method ofselection was chosen so that the
sample would be more representative of a typical subscriber on a nationwide basis. For each subgroup of
communities with a finding of effective competition,we selected no more than one community per county
from any particular cable operator.

3. After drawing the sample, we asked cable operators to complete a questionnaire for each of
their communities selected for the sample. The questionnairerequested data as of January 1,2005, and
more limited amounts of data as of January 1, 2004. Cable operators in the noncompetitive sample group
completed 484 of 497 questionnaires, representing a 97% response rate. The "large" subgroup
(comprised of communities receiving service from a cable headend facility serving more than 10,000
subscribers) completed 397 of398 questionnaires; the "medium" subgroup (1,001-10,000 subscribers)
completed48 of52 questionnaires; and the "small" subgroup (1,000or less subscribers) completed39 of
47 questionnaires. Cable operators in the communities relievedfrom rate regulationcompleted280 of
284 questionnaires, representing a 99% response rate. Operators in communities with a second cable

' 47C.F.R. §76.1801.

^See B. J. Mandel, Statisticsfor Management (1984) at258. Formula parameters were set to determine a sample
size largeenoughto estimate monthly cablepriceswithin50 cents of actualprice with95 percentprobability.

^Arelatively higher percentage ofcompetitive communities were selected because this group isrelatively small and
the sampling formula requires a minimum number for statistical precision.

^Foranexplanation ofstratified sampling methods, see, e.g.. G. W. Snedecor and W. G. Cochran, Statistical
Methods, (1980) at 435-59.
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operatorcompleted111 of 112 questionnaires; the DBS subgroup completed124 of 125 questionnaires;
the wireless overbuild subgroup completed 27 of 27 questionnaires; and the low penetration subgroup
completed 18 of20 questionnaires.

4. We reviewed the questionnaires for completeness and accuracy. When a response to a
question was incomplete or appeared to be incorrect,we asked the responding cable operator to check its
answer and revise the response if necessary. After this review process, we calculated the statistical
averages for responses to each question. These averages were calculated at the subgroup level, then at the
grouplevel as a subscriber-weighted averageof subgroups, and finallyoverall as a subscriber-weighted
average of the noncompetitive communities and communities relieved fi^om rate regulation combined. In
this manner, the effect from a subgroup's average on its group average, as well as on the overall average,
increased in direct proportion to its weight. The weights, which are equal to our estimate ofeach
subgroup's percentage share ofcable subscribers nationwide, are shown inAttachment 1.^

B. Sampling Accuracy

5. Because our Survey is based on a sample of communities rather than a 100% census, the
price averages in this Report are subject to sampling variance. Sample results are likely to be different
from results that would be obtained ifwe were able to collect prices from all communities nationwide. If
it were possible to survey all cable communities we might increase the accuracy of this Report, but we
would also increase the cost of the Survey. The number ofcable communities we selected for our sample
strikes a reasonable balance between accuracy and cost. The Attachments report estimates of potential
sampling variance or "standard error" for each price average calculated as of January 1,2005. Standard
errors can be used to express a degree of confidence that the true average falls within a range around our
sample average. This degree ofconfidence is usually expressed as assurance that in 95 out of 100 similar
samples, the true average will fall within the stated range (the "95 percent confidence interval").^
Standard errors can also be used to identify whether differences in prices, either over time or between
noncompetitive communities and communities relieved from rate regulation, are statistically significant at
a 95 percent confidence level.

6. In addition to variance inherent in the process of sampling, variances between sample results
and true price averages may occur for reasons involving errors in (a) survey design; (b) survey responses;
and (c) data collection and processing. One limit on our survey design involved the community count of
subscribers used to develop subscriber-weights to compute weighted averages. As in previous surveys,
we estimated the number ofsubscribers in each community by using the data reported on FCC Form 325
as of 1994, supplemented by current subscriber information whenever possible. These 1994 data are the
most recent census of cable subscribers at the community level, and for this reason our weights did not
reflect post-1994 growth in cable subscribers. Nevertheless, because it is likely that percentage growth
across communities has tended to be evenly distributed, our weights serve as a reasonable, although
imperfect, approximation ofcurrent weights. To limit survey error, we continued to apply quality control
measures to enhance the accuracy ofsurvey responses. When a response to a question was incomplete or
out-of-trend, we asked that cable operator to check its answer and revise the response if necessary.

^For adiscussion ofweighted averages, see W. E. Deming, Some Theory ofSampling (1950) at135-211.

®This "95 percent confidence interval" is therange surrounding the sample average plus orminus 1.955 multiplied
by the standard error. For example, the price for basic-plus-expanded basic service as of January 1,2005 averaged
$43.04, and the standard error was 32 cents, as shown in Attachment 2. We estimate at a 95 percent confidence
level that the true average lies between $42.41 and $43.67. We arrive at the lower end of the range by subtracting
1.955 X$0.32 from oiu* average of $43.10. We arrive at the upper end by adding 1.955 x $0.32 to $43.10.

28



Federal Communications Commission FCC 06-179

APPENDIX B

Econometric Analysis

1. In this report, we return to econometric analysis in order to provide a more sophisticated
examination of the datacollected.' The model we describe belowwas designed to examine the effects of
market structure as well as demandand cost factors on cable prices. The estimationof the relationship
betweenmarket concentration and measures of firm performance was pioneeredby Collinsand Peterson
in their 1969 study ofthe effects ofconcentration on profits in 417 industries.^ Later, Weiss used a
slightly different model specification to estimate the effects ofconcentration on profitability.^ Since the
publication of these twoseminal articles, regressions of profit/price on concentration havebecome a
frequently used empirical tool inindustrial organization literature.'*

2. The model is based on the textbookparadigm of "structure-conduct-performance," i.e.,
performance is affected byconduct (ofbuyers andsellers), which in turnis affected by structure (of the
relevant market).^ A majority of the studies have used market concentration as a measure of structure,
andpriceorprofit as a measure ofperformance. In this study, weuse thesame regression techniques that
havebeenusedpreviously andapplythemto theMVPD industry to estimate the effects of a cable
operator's shareof the localmarket(a measure of market structure) onthepriceof cable service (a
measure ofperformance).

A. Model Specification

3. Followingthe approachtaken in previous empirical studies,we specify the followinglog
linear relationship betweencable prices and market concentration along with other explanatory variables:

Log Pricei = bo + bi Log Market SharCi + bi Log Income + hi Log National Subscribersj + b4 Log
Capacityi + b?Log Densityj + bsVerticalDummyj + b?EffectiveCompetitionj + bg Local-into-Locah + ej,.

Where

Log Pricei= log ofcable price at i"* cable community,

Log Market Sizei= log of cable's share of the MVPD market in system area.

' Forprevious econometric studies, seeStatistical Report onAverage Ratesfor Basic Service, Cable Programming
Service, and Equipment. 17 FCC Red 6301 (2002); 16 FCC Rod 4346 (2001); 15 FCC Red 10927 (2000); and 14
FCC Red 8331 (1999).

^N. Collins andL. Vei&cson, Price-Cost Margins andIndustry Structure, Review of Economies andStatistics, 51
(Aug. 1969) at 27-286. For discussion of empirical studies, see D. Waldman andB. Jensen, Industrial Organization
(2001) at Ch. 16.

^L.Weiss, The Concentration-Profits Relationship andAntitrust, inH. Goldschmidt et al.Industrial Concentration:
TheNewLearning (1974), updatedin F.M. SchererandD. Ross,Industrial MarketStructureand Economic
Performance, 3"* Ed. (1990) (Scherer and Ross).

'' See, e.g., T.F. Bresnahan, Empirical Studies ofIndustries with Market Power. R.Schmalnsee and R. Willig,
Handbook ofIndustrial Organization Vol. 7/(1989) atCh. 17; Scherer and Ross at 4-5; M.D. Whinston,iectorey
on AntitrustEconomics: Chapter 3 at 27, www.esio.econ.northwestem.edu (Whinston);and W.N Evans, L. Froeb,
and G. Werden, Endogeneity in the Concentration-Price Relationship: Causes, Consequences, and Cures, Journal of
Industrial Economies (Dee. 1993) at 431-38 (Evans, Froeb, and Werden).

^L. Weiss, The Structure-Conduct-Performance Paradigm andAntitrust. 127 U. Pa.L. Rev. 1104 (1978-79).
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Log Incomei= log of median family income,

LogNational Subscriberi = logof number of parentcompany subscribers of cableoperator,

Log Capacityi = log of cableplant's capacityin MHz,

Log Density! = log of population densityin the community served,

Vertical Dummyi = vertical dummy (0,1 indicating presence or absence of vertical affiliation with oneor
more programming networks),

Effective Competition Dummyi = effective competition dummy (0,1 indicating whether a petition
requesting a finding of effective competition in the community has been granted),

Local-into-Locali = local-into-local dummy (0,1 indicatingavailability ornon-availability of local
programming in DBS operators' program offerings in the community served), and

ei = error term.

4. The aboveequation includes variables representing market structure as well as demand and
cost factors. Certain variables can influence both demand and cost. For example, median family income
can be considered both a demand and a cost factor. High income is generally associated with increased
ability to pay for cableservices (thusinfluencing demand), but mayalsomeanthat higherlaborcost
prevails in the area, thus contributing to highercableprices.

5. Cableplant capacitymeasured in megahertz is anothervariable that representsa
combination of cost and demandfactors. Highermegahertz may enablea cable operatorto providemore
channels and a variety of services including Internetaccess and telephony, which may lead to higher
demand, which in turn may lead to highercableprices. But upgrading the cableplant to provide
increased capacity in megahertz alsorequires investment capital andso represents a costfactor. In the
past, cable operatorshave upgradedtheir plant to meet competition from other MVPD operators,
particularlyDBS, as well as to be able to provideadvancedservices.

6. Similarly,population densitycan representboth a cost and a demandfactor. A more
densely populated areamaysuggest higherdemand for cable services and therefore highercableprices.
It is possible, however, thata densely populated areamaybe part of a largecity, whichmay have
competingforms of entertainment availableto consumers, whichin tum may lead to lowerdemand for
cable. Higher density, however, can also mean lower construction costsper homepassed, which may
lower the cost of providingcable services. The "local-into-local" dummyvariable indicates the presence
of moreintense localcompetition fromDBS in theMVPD marketandthus maybe associated with lower
cable prices in the area. The effective competition dummy variable indicates that the cable operator has
been freed from basic rate regulation and may face competition from additional MVPDs.

7. The "vertical affiliation" dummy variable, the "market share" variable, and the "number of
nationwide subscribers" variable are three variables that represent market structure in the equation. If a
vertically integrated cable operator enjoys cost savings or increased efficiencies due to the ownership of
or affiliation with one or moreprogramming networks, then the prices chargedby the affiliatedcable
operatormay be lower if some of the benefits are passed on to consumers. Vertically integratedoperators
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may wield market power in the sale ofprogramming, and may be able to deny carriage of "must-have"
affiliated programming tocompeting MVPD operators. This may lead to higher cable prices.®

8. A positive relationship between market share and prices is expected where a dominant firm
is able to exploit its dominant position and charge higher prices than its competitors. Higher prices as a
result ofunilateral action by the dominant firm may in many instances lead to a loss of consumer welfare.
However, a positive relationship between market share and prices can also result if the markets in which
firms have larger market shares tend to be markets with higher costs. In these circumstances, market
share may not be a good indicator ofmarket power and higher prices may not represent a loss of
consumer welfare.^

9. The variable indicating the number ofnationwide subscribers indicates the overall size of
the parent company of the cable operator. If large cable operators have a cost advantage over smaller
operators, then prices should be lower in areas served by a cable operator that has a large number of
subscribers nationwide.

10. Although the above equation provides a useful analysis of the effects of market structure and
other demand and cost variables on prices, it may suffer fi-om endogeneity due to omitted relevant
variables.® Failure to include variables relevant todetermining the price ofcable service can bias the
estimated impact ofany included variables, such as market share, that are correlated with the omitted
variables. As previously discussed, the failure to properly observe the quality of the product can lead to
erroneous conclusions regarding the market share variable. In addition, over time, markets that exhibit
higher prices may attract increased investment, increased research and development, and the entry of new
competitors, thus affecting market shares. One consequence of the endogeneity of market shares is that
the use ofthe ordinary least squares (OLS) technique to estimate the equation will lead to biased
conclusions because of the correlation between the market share variable and the error term, which would
violate one ofthe basic assumptions ofOLS.^

11. To correct for the endogeneity ofmarket share, we use the instrumental variable (IV)
technique to estimatethe equation. The instrumental variablemethodpurges the link between
explanatory variables and the error term by using appropriate exogenous variables as instruments. The
selected instruments must be strongly correlated with the endogenous variable and must not be correlated
with the omitted variables, whose effects are incorporated into the error term. We use nine variables
related to market size and the cost of entry into the market as instruments for market share since these
factorsmay affect marketshare but are not necessarily relatedto the omittedfactors. Specifically, we use
the following variables as instruments: number of households, location of finnchise area in terms of
latitude, age of the cable system, percentof Spanish speaking peoplein thepopulation, percentof
multipledwellingunits in the fianchisearea, percent of households without telephone service, percentof
households with childrenunder 18 years of age, presenceor absenceof a second cable operator in the
franchise area, and whether or not &e cable operator is regulated.

®T. Chipty, Vertical Integration, Market Foreclosure, and Consumer Welfare in the Cable Television Industry,
American Economic Review (Jun. 2001) at 428-53.

' See C.M. Newmark, Price-Concentration Studies: There You Go Again, DOJ/FTC Joint Workshop on Merger
Enforcement,Concentrationand Market Shares panel (Feb.2004) (Newmark).

®SeeWhinston at28-29 and Evans, Froeb, and Werden.

®For a discussion ofordinary least squares and endogeneity, see J.Wooldridge, Econometric Analysis ofCross
Section and Panel Data, Cambridge: TheMIT Press(2002)at Ch. 4: The Single-Equation LinearModeland OLS
Estimation at 49-81.
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12. We use the natural log of the variables to estimate the equation. Although other functional
forms may be equally suited for the estimation of this equation, we choose the log linear form so that the
estimated coefficients can be inteipreted as elasticities. Cable's market share, national subscriber size,
capacity in megahertz, number of households, regulation, the presence of a second cable operator, and
local-into-local variables are from the Survey. The vertical integration dummy is based on information
provided in the 2004 Competition Report and the age of the cable system is derived from cable system
registration information reported bycable operators.'® All other variables are from the Census Bureau."

B. Results

13. The Table shown below reports the estimated regression coefficients obtained by using the
IVtechnique.'̂

IV Regression Estimation

Dependent Variable (Log Price) Estimate of Coefficient t-Statistic

Log Income 0.030 1.07

Log National Subscribers 0.025* 5.96

Log Capacity 0.099* 2.69

Log Density 0.026* 4.65

Effective Competition Dummy -0.042* 4.65

Local-into-Local 0.031 0.70

Log Market Share 0.112* 2.88

Vertical Dummy -0.104* 6.25

Constant 1.749* 4.69

Observations 659 —

R-Squared 0.28 ...

Root Mean Squared Error 0.418 —

* Significant at 99-percent confidence level.

14. All of the estimated regression coefficients have the sign that was expected, and, except for
median income and local-into-local, are statistically significant at a 99% confidence level. The three
structural variables, the vertically integrated dummy, nationwide subscribers, and local market share, are
all significant at the 99% confidence level. The positive relationship between cable prices and market
share may suggest a structure-conduct nexus in which cable operators with high market shares wield

°See2004 Competition Report atTable C-1 and www.fcc.gov/mb/engineering/liststate.html.

" Forsome communities, weused state level penetration data to estimate thenumber ofDBS subscribers. This
number was then used to estimate cable's share ofMVPD subscribers.

The effective competition dummy variable takes on a value of one if a petition for a finding of effective
competition has been granted. The statutory definition of effective competition includes "low penetration" cable
operators, i.e., those where fewer than 30 percent of households in a franchise area subscribe to the cable operator's
service. Since low penetration operators may behave very differently from operators with a more substantial
presence, they have been excluded. We tested a regression equation using the low penetration operators as part of
the effective competition dummy and, possibly due to the few numbers in the sample, found that the results were
almost identical to the results reported here.
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unilateral market power to charge higher prices or it may reflect higher costs in markets in which cable
operatorshave large marketshares. The estimatedcoefficientfor cable operators with a parent company
having a large numberof nationwide subscribers is positive and significantindicatingno cost advantage
for cable operators affiliated with large multiple service operators.

15. Prices are lower in franchise areas where cable operators are vertically integrated than in
areas where they are not. The negative coefficient for the vertically integrated variable suggests that
vertically integratedoperatorspass some of their cost savings to their subscribers. The vertically
integrated variable, however, is also strongly correlated with the number of nationwide subscribers. This
may affect its significance. We tested an alternative specification without the national size variable and
found that the coefficient for the vertically integrated variable was slightly smaller but more significant.
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STATEMENT OF

CHAIRMAN KEVIN J. MARTIN

Re: Implementation ofSection 3 ofthe Cable Television Consumer Protection and CompetitionAct of
1992, Statistical Report on Average Ratesfor Basic Service. Cable Programming Service, and
Equipment, MM DocketNo. 92-266

Congress requires us to issue an annual report on the price of basic cable services. This year's
report reveals what we aheady know from our monthly bills: cable rates are rising. In fact, for the past
decade, cable rates have risen faster than the rate of inJElation.

In 1996, Congress passed a comprehensive statute that embraced the idea that competition was
preferable to regulation. Since then, the price for every service the Commission regulates has
decreased—except for cable. For instance, the average rate for wireless service has plummeted 80% and
average interstate telephony rates have decreased almost 40%. This is, in part, because those other
services have been subjected to competition from providers who have competed on price, as well as on
service options and quality. In contrast, cable prices alone have increased, and they have risen more than
90%. (See attached chart.)

Cable does face some competition from DBS, but our report reveals that DBS and cable do not
seem to compete on price. In other words, the presence ofa DBS operator does not have an impact on the
price the cable operator charges its subscribers. Significantly, however, where a second cable operator is
present, cable prices are significantly lower ($43.33 without competition vs. $35.94 where there is
competition).

And we are not alone in this conclusion. The Government Accoimting Office also concluded that
the average monthly cable rate was significantly lower only inareas with another wire-based competitor.*

In light of these findings, I believe it is critical then that the Commission act to remove regulatory
barriers to the ability ofa second cable operator to enter the market. When consumers have the ability to
choose among more than one cable operator, they receive one of the most important benefits of
competition that the 1996 Act envisioned: lower prices. I look forward to continuing to work to foster
additional cable competition and choice that can lead to greater consumer benefits.

* See U.S. General Accountability Office, Issues Related to Competition and Subscriber Rates in the Cable
Television Industry, GAO-04-8 (Oct. 2003)

34



Federal
Communications
Commission

Federal Communications Commission

Chairman Kevin J. Martin

Rates for Communications Services (1995 - 2005)

-Cable

•CPl

-Telephone Servkss
• Land-Cne hterstate

- LamHne hlrastate

- Wireless

- AvgRevACnWireless

S43.04

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
Year

35

100%

80%

60%

40%

20%

0%

-20%

-40%

-60%

-80%

FCC 06-179



Federal Communications Commission FCC 06-179

CONCURRING STATEMENT OF

COMMISSIONER MICHAEL J. COPPS

Re: Implementation ofSection 3 ofthe Cable Television Consumer Protection and Competition Act of
1992; Statistical Report on Average Rates for Basic Service, Cable Programming Service, and
Equipment, MM Docket No. 92-266

As I did last year, I will vote to concur in today's report on ever-rising cable rates. I think the
document we release today does represent an improvement over years past, but it still has not achieved
the level of comprehensiveness in data-gathering and analysis that I have called for over the years I have
been here. Nevertheless, I do thank the Chairman for his willingness to amend the Bureau's methodology
in response to some of the criticisms that Commissioner Adelstein and I have made about earlier reports.
That helps.

Ofparticular importance, I note that this year's report contains an econometric analysis of the
survey results. This allows us better to gauge the relative importance of the various factors influencing
the price of cable service. For instance, it discloses that there is a positive relationship between local
market share and cable prices, as well as between a provider's number of nationwide subscribers and
prices. In other words, customers ofa large national cable company that controls a large share ofa local
market generally pay more than customers ofa company with either a smaller national or local market
share. Correlation does not necessarily imply causation, ofcourse, but this result certainly raises
troubling questions about market power that I hope will receive the Commission's further attention in
future reports.

Despite the welcome addition of econometric analysis, today's report still suffers from some of
the same flaws that have been identified by critics ofearlier reports. For example, the Government
Accountability Office pointed out more than two years ago that the FCC relies on an unreliable definition
of competition. Yet today's report continues along the same lines that the GAG criticized. Another
example: we continue to rely on the operators' own reports of their rate and cost structures, without any
auditing of our own to assure the accuracy of their data.

Given the importance of the cable industry to the nation's economy and the staggering sums that
consumers now pay for video service each month - not to mention our statutory mandate under section
623(k) of our Act -1 believe the FCC has a plain responsibility to provide more in-depth research. I hope
that next year we can build on the improvements in fliis year's report in order to provide industry,
scholars, and the American public with a report that reflects more comprehensively what is actually
happening in the cable market and that gives a more robust accounting of the factors that affect cable
prices.
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CONCURRING STATEMENT OF

COMMISSIONER JONATHAN S. ADELSTEIN

Re: Implementation ofSection 3 ofthe Cable Television ConsumerProtection and CompetitionAct of
1992; Statistical Report on Average Ratesfor Basic Service, Cable Programming Service, and
Equipment, MM Docket No. 92-266

Once again we are presented with an annual Report on Cable Industry Prices showing the price
Americans pay for cable service spiraling ever upward as cable companies continually report double digit
increases inrevenues and cash flow.' And once again this regular report provides insufficient data and
analysis to explain how cable companies' prices are growing at such tremendous rates, leaving both us
and Congress without the information we need to know how best to combat rising prices.

The price to consumers for cable service increased an average of5.2% this year to bring the ten
year total price increase on cable television rates to a whopping 93%. Few other goods and services in
America cost nearly twice today what they did in 1995. And as anyone would expect from looking at
these ever rising prices, the cable companies behind them have swelling revenues year in and year out
regardless of the overall American economy. Questions about both ascending prices to consumers and
market dominance in the cable industry will be raised many times in other proceedings over the next year.
Other than the most basic information that prices are continuing to rise and cable companies are
consolidating and growing richer, this report does not give either us or the American people much
information to work with in considering future related proceedings.

Over the years, I have consistently pointed out areas where these annual reports need more effort
and also have offered many constructive suggestions to improve them. While I am happy to see the
econometric analysis finally retum in this report, I find its conclusion that cable companies are using
unilateral market power to extort unreasonable prices sobering. Unfortunately, however, this appears to
be the only positive improvement in the work done on these reports. While an international market
comparison is made, it is made to a single foreign city - Hong Kong - clearly hand-picked to support a
particular viewpoint. Whether one agrees with that viewpoint or not, a factual analysis such as &is is no
place to hand pick particular comparisons. Rather, as an expert agency, our analysis should include a
broad comparison to many similarly situated foreign markets in order to give an accurate picture ofcable
competition at home and abroad.

Finally, the econometric analysis that addresses the impact ofconsolidation, mergers and vertical
integration in the cable industry on consumer price is short on a meaningful and thoughtflil discussion,
beyond the model specification narrative.

The underlying facts analyzed in this annual report are generated solely from a survey of the
cable companies and their responses are simply assumed to be accurate. The suggestion to perform an
audit ofsome of these responses to see if we are really being told the truth has been on the table for years.
For example, the cable companies attempt to explain their soaring prices through increases in the cost of
programming content. How do we know this is the case when the only data we have is nothing more than
what the cable companies decide to tell us? Also, there are some curious results shown in the raw data
that are not addressed in the analysis. For example, there are some unexplained differences between the
price increases in analog cable and the decreases or averaged miniscule increases in high quality digital

' f 10,FN II,
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service and equipment. However, we do not know what the experts think is the cause of this huge
discrepancy, since no analysis was provided.

The lack ofmeaningfiil analysis in some areas and wealth of it in others lend this report to
criticism. The huge inconsistency in what types ofdata and analysis will be included in any given year
reinforce this weakness since it makes meaningful comparison of the reports nearly impossible. And the
lack of auditing makes all the data in these reports suspect at best, especially on the data the cable
companies use to justify their prices.

All of these deficiencies and inconsistencies make this report of limited use in examining a cable
industry except to tell us what we already know: that consumers keep paying higher prices for cable year
after year and that, regardless ofeconomic climate, the cable companies keep posting huge annual profits.
One conclusion that is easy to reach is that this market is in desperate need of competition. I am hopeful
that the entrance of the telephone companies into this market will provide badly needed competition that
can help keep a lid on prices and provide the incentive for innovation and new services for consumers.
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STATEMENT OF

COMMISSIONER ROBERT M. MCDOWELL

Re: Implementation ofSection3 ofthe Cable Television Consumer Protection and Competition Act of
1992; Statistical Report on Average Ratesfor Basic Service, Cable Programming Service, and
Equipment, MM Docket No. 92-266

This Cable Price Survey presents statistical information about the average rates for cable basic
and expanded basic tiers ofservice in markets with varying levels of competition. Compiling this
information, while potentially helpful, is only a first step. While the McDowell family's cable bill has
gone up a lot in recent years, I would like for us to study the status ofvideo competition in terms of not
only prices, but also value provided to consumers, programming costs, barriers to entry and so forth.
What the Cable Price Survey does not provide is an analysis of all of the potential factors diat could cause
overall rate increases. For instance, are higher rates reflective of many factors including: consumers
buying more bundled service offerings; greater value being offered today compared with several years
ago (such as the benefits of digital cable over analog, or more channel offerings); cost recovery due to
regulatory burdens; or other causes? Such analyses will better inform our actions with respect to
furthering competition in the video marketplace. In the meantime, I look forward to continuing to use this
report as a resource. Many thanks to the Media Bureau for their work on this report.
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BURIED PLANT
PLANNING AND DESIGN GUIDEUNES

Section 9

BURIED PLANT

PLANNING AND DESIGN GUIDEUNES

AT&T 917-356-001

Burled plant Is recommended as the first choice of providing outside plant
(OSP) facilities beyond the underground network.

Selecting Placing Locations

• Select a permanent location for all buried plant, considering such factors
as right-of-way limitations, soil type, natural obstacles (that is, rocks and
trees), other underground utilities, and possible future excavation, such
as that involved in road widening,fences, or ditching.

• Comply with all ordinances and regulations. Where required, secure
permits before placing, excavating on private prc^erty, crossing
streams, pushing pipe, or boring under streets and railways.

• Detemnlnelocation of existing underground utilities.

Urban and Suburban Residential Areas

AT&T 917-356-100

Place distribution cables along the front property line or in a utility
easement along the rear property line. Factors to be considered in selecting
cabie location are:

• Soil and subsurface conditions

• Natural obstacles such as rocks, trees, and unfavorable terrain

• Location of other utilities and the possibility of jointconstiuctlon

ATST OutsidePlantEngineering Handbook,August1994 9-1
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COMMUNICATIONS ACT AMENDMENTS
P.L. 95-234

COMMUNICATIONS ACT AMENDMENTS OF 1978

P.L. 95-2S4, see page 92 Stat. 3S

House Report (Interstate and Foreign Commerce Committee)
No. 95-721, Oct. 19, 25, 1977 [To accompany HJL 7442]

Senate Report (Commerce, Science, and Transportation Committee)
No. 95-580, Nov. 2, 1977 [To accompany S. 1547]

Cong. Record Vol. 123 (1977)

Cong, Record Vol. 124 (1978)

DATES OF CONSIDERATION AND PASSAGE

House October 25, 1977; February 1, 6,1978
Senate January 31, February 6,1978

The House bill was passed in lieu of the Senate bill after amending
its language to contain much of the text of the Senate bill.

The Senate Report is set out.

SENATE REPORT NO. 95-580
[page 1]

The Committeeon Commerce, Science,and Transportation, to which,
was referred the bill (S. 1547) to amend the Communications Act of
1934,as amended, with respect to penalties and forfeitures, and to au
thorize the Federal Communications Commission to regulate pole at
tachments, and for other purposes, having considered the same, reports
favorably thereon with amendments and recommends that the bill as
amended do pass.

SuMirARY AND PORPOSB

Thebill (S. 1547) serves twopurposes:
(1) To unify, simplify, and enlarge the scope of the forfeiture

provisions of the Communications Act of 1934; and
(2) To establish jurisdiction within the Federal Communications

Commission (FCC) to regulate the provision by utilities to cable tele
visionsystemsof spaceon utility poles,ducts, conduits, or other rights-
of-way ownedor controlled by thoseutilities.

PENALTIES AND PORFEITDKES

S. 1547,as reported, would unify and simplify the forfeiture provi
sions in the Communications Act of 1934, enlarge their scope to cover
all persons subject to the act, provide more practical limitations pe
riods and more effective deterrent levels of forfeiture authority, and
would generally afford the Federal Communications Commission
greater lexibility inthe enforcement ofthe Commimications Act and
rules and regulations promulgated thereunder.

[page 2]

The Communications Act of 1934 now imposes monetary civil pen
alties on certain individuals who fail to comply with the Commimica-
tions Act," FCC regulations, or rdated matters. These civil liabilities
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include the forfeiture provisions in section 603(b) (relating to the
broadcast services) andsection 510 (applicable to nonbroadcast radio
stations). S. 1547 wotddenlarge the scope of forfeiture liability under
these sections to cover other persons subject to the Communications
^ct—such- as cable television systems, users of experimental or medi
cal equipment emitting electromagnetic radiation, persons operating
^itiiout a valid radio station or operator's license, and somecommuni
cations equipmentmanufacturers.

S. 1^7, as reported, would make three alterations in the existing
forfeiture provisions. First, it would extend the limitations period
within which notices of liability mustbeissued:for persons not previ
ouslysubject to forfeiture liability, 1 year; for nonbroadcast licensees,
from the present 90 days to 1 year; and for broadcast licensees, from
the present 1 year to 1 year or the current liccn^ term, whichever is
longer, not to exceed 3 yeais. Second, the maximum forfeiture that
could be imposed for a single violation would be raised to $2,000; for
multiple violations, within any single notice of liability, $20,000 for a
common carrier, broadcast licensee, or cable system operator, and
$o,000 in the caseof all other persons. Third, the bill wouldauthorize
the Commission to mitigate or remit common carrier forfeitures in the
same way asit now may with respect toallother forfeitures. Further
more,the Commission would begivenits choice of using the traditional
"show cause" procedure for imposing a forfeiture or alternatively
holding an adjudicatory hearing under section 554 of theAdministra
tive Procedure Act.

POLE ATIACHMENT REGULATION"

S. 1547, as reported, would empower the Commission to hear and
resolve complaints regarding the arrangements between cable televi
sion systems and the ownei's or controllers of utility pol^. A pole
attachment, for purposes of this bill, is the occupation of space on
a utility pole by tlie distribution facilitiesof a cabletelevisionsystem—
coaxial cable and associated equipment—under contractual arrange
ments whereby a CATV system rents available space for an annual or
other periodic fee from the owner or controller of the pole—usually a
telephone or electric power company. The Commission would pre
scribe regulations to pi-ovide that the rates, terms, and conditions for
pole attachments are ]ust and reasonable. For a period of 5 years after
enactment of this act, tlie Commission would employ a specified rate-
setting formula in determining "whether a particular pole attachment
rate is just and reasonable. The formula describesa range between mar
ginal and a proportionate share of fully allocated costs witliin wluch
pole rates are to fall.

Any State which chooses to regulate pole attachments may do so at
any time, and will preempt the Commission's involvement in pole
attachment arrangements in tliat State simply by notifying the FCC
that it regulates the rates, terms, and conditions for such attachments.
S. 1547 in no way limits or restricts the powers of the several States
to regulate pole attachments.

[page 3]

The iurisdictional restrictions of section 2(b) of tlie act (47 U.S.C.
152(b)) are modified to permit the FCC to regulate practices of intra-
state communications common carriers as they relate to pole attach*
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mehte. Utilities owned by tbe severalStates or their politwal subdivi
sions, and utilities owned by the Federal Government, are exempt from
FCC pole attachment regulation. In like mpner, the. provisions of
S. 1547 do not apply to any cooperative electricor tdephoneutility, or
any railroad.

BACKGsouNn Ajm Need

S. 1547 was introduced by Senator Hollings on May 17,1977.^ Tlie
committee heldhearingson the bill on June 23 and 24,1&77. Additional
written submissions were received from interested parties, who ex-

\

pressed their views on the bill inits form as intr(^uced, on astudy of
•pole attacWent problems of the Commission's Office of Plans and
Policy, andonalternatiy^ole attachment legislation suggested by the
FCC's Common Carrier Bureau. That portion of S. 1W7 relating td
forfeiture authority is identical to S. 2343, which, the Senate passed id
June 1976during the 94th Congi'ess.

iORFETTUKES

The FCC has long had forfeiture authority over common carriers
and maritime radio stations^ The FCC was riven forfeiture authority
over broadcasters in 1960. Section 503(b) ofthe Communications Act
of 1934 wasaddedto makebroadcastlicense^ subjectto some "middle
ground" remedy other than license revocation (74 Stat.'889—^Public
Law.86-752,Sept. 13,1960). In 1962,section 510 (76 Stat, 68—Public
La-w 87-448, May 11, 1962) was added to permit the Commission to
impose forfeitures on nonbroadcast radio licensees'for certain specific
kinds of misconduct. '

The Federal Communications Conunission has testified to the com
mittee that its existing forfeiture authority is inadequate to enforce
effectively the Communications Act of 1934 in three principal respects:

(1) Not everyone now subject to tlie act is subject to forfeiture
authority;

(2) The limitations period within which a notice of liability must
be issued is unrealistic in light of the necessary preliminary field in
vestigations required; and

(3) The maximum amount of forfeitures permitted for single and
multiple violations is unrealistically low to be an effective deterrent
for highly profitable cominuuications entities or to provide sufficient
penalty to warrant the Attorney General's or the various U.S. district
attorneys' attention for prosecuting forfeitures within the Federal dis
trict courts.

The Commission argues that certain procedural requirements con
tained in existing forfeiture provisions compel misallocation of Com
mission assets and prevent tlie FCC from getting full benefit of
extremely limited FCC field resources in the Commission's effort to
encourage individuals to comply fully with the Communications Act of
1934. In this connection the Commission notes that there are now over
11 million authorizations in the safety and special radio services—^
under which falls the citizens band radio service—alone.

[page 4]

•'A forfeiture is a civil penalty authorized under the Communications-
Act for certain violations of that act or related cornmunications stat-
irte.s, treaties, rules, or regulations. Whenever the Federal Communi-
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cations Commission finds that grpimds exist to support a suit for col
lection of^ forfeiture authorized under the Commxinications Act^ of
1934,• awritten.noticeof apparentliability is issued by the Commission
to the violator; That notification.specifies the violation and the amount
of the forfeiture. The suspected offender has severaTaltematives,.in-
eluding immediate paymentof the amount specified, a right to show
^use in writingwhy he or she-should not be heldliable, or admission
of -liability with the right to argue that the amount of the forfeiture is
excessive; If the person who receives the notice of apparent liability
siibihits a statement inwriting citing reasons gainst being held liable,
the FCC tlien mustproceedto an order, declaringnonliability or estab-
lishmg tlie amount of the forfeiture. If the suspected violator then fails
to pay the forfeiture to the -Treasury, the case may be referred by the
Federal Communications Commission to the Attorney:Generatfor.ap-
|>ropriatecivil action to recover the forfeiture in accordance with sec
tion 504(a) of the Communications Act. Section 504(a) authorizes the
Attorney General to proceed in the Federal District Court in a trial de
nOvo and to seek judgment for the amonnt of forfeiture.
. S. 1547, as reported, amends this forfeiture procedure by ghdng the
FCC a choice to use either a full adjudicatoiy hearing before the FCC
or the less formal written "show cause" proceeding described above to
determbie a forfeiture liability. Under S. 1547, as reported, the Com
mission has full discretion to choose the appropriate proceeding, and
ipayissueeither a notice withan opportunityfor hearingundersection
S03 (b) (3) (A) or a notice of apparent liabilitywith an opportunity to
^ow in writing why the suspected violator should not be held liable
under section 503(b) (4). The choice of the type of proceeding is ex
clusively the Commission's, and it is determined by the character of the
notice the FCC chooses to issue a suspected violator.

The committee believes the FCC needs the alternative of an adjndi-
cator^' hearing for the exceptional forfeiture case, where urgency, prec
edent value, or convenience of the Commission warrants a proceeding
exclusively under the Commission's control until a final judgment on
appeal is obtained. The Justice Department's only involvement in an
adjudicatory hearing before the Commission under new section 503(b)
(3) would be to pursue a collection action after final judgment if the
violator failed to pay the fine.

OTHER F(X5 ENFORCBSIEKT MECH.^NISMS

Forfeiture is one of several law enforcement mechanisms available
to the FCC to enforce its rules and reguIafion.s. However, the. Commis
sion has argued that other enforcement alternatives are cumbersome
and time-consuming procedures which are inappropriate for relatively
minor violations. The Commission may enter a cease-and-desist order
!followed by a civil contempt proceeding which the Department of
Justice must agree to prosecute. The cease-and-desist order is particu
larly ciimber.?ome because the violator is entitled to an FCC order to
show cause why a cease and desist order should not be issued. Tliere is
then a reply period of at least'30 days with tlie opportunity for a full

[page 5]

evidentiary hearing. Onh* then can the FCC issue a cease and desist
order which must ."pecifyfindings, grounds and reasons, and the effec
tive date. (See section 312 (B) and (C).) Failure to obey that order
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tlien becornes sublet to civil contempt proceedings by the Department-
of Justice in a U.S. district court.

Another enforcement alternative is criminal prosecution. Title 18 of
the United States Code and the Communications Act of 1934: impose
criminalliability for certainspecified acts.However, criminal enforce
ment is exclusively in the hands of the Department of Justice.

An additional enforcement mechanism available to the FCC in
certain instances is the authority to suspend or revokebroadcast and
nonbroadcast radio station licenses (see section 303 (^m), swtion 312
(a)). This suspension and revocation authority has the obvious limi
tation of not reaching unlicensed operators or persons who are not
required to be licensed by the FCC. Moreover, as license revocation
constitutes a death sentence for any commercial entity dependent upon
its radio license, the FCC is naturally reluctant to use this extreme
remedy for behavior which merits onlya reprimandor smallpenalty.

Another enforcement alternative is a "writ of mandamus" issued
by a U.S. district cour^ "commanding such person to, comply with
^e provisions of" the Communications Act of 1934: (see. section 401
ia)). It can only be issued by a district court upon application bythe
Department of Justice at the request of the Federal Conimunications
Commission.

The final enforcement alternative available, to the FCC is an ac
counting order imposed against a common carrier (see section 407).
This mechanism is available to the Coinmission in the case of a com
mon carrier tariff increase. The Commission can permit a teriff in
crease to go into effect subject to an accountingorder, pending final
Coinmission resolution of the lawfulness of the tariff increase. If the
tariff is eventually found to be unlawful, the Commission can order
the amount subject to the accounting order to be returned to the per
sons for whose benefit ^e order was imposed by the FCC. Those
individuals must enforce their rights under an accounting order—by
suing in the district court or State court with jurisdiction.

Each of these enforcement authorities has severe limitations. Few
are applicable to all persons subject to the Communications Act. All
are extremely prolonged and expensive procedures, both for the per
sons charged with the violations and for the Government. Many have
limited applicability to certain specific kinds of offenses in the Com
munications Act. All are relatively low priority matters to the Depart
ment of Justice.

EXTENSION OF FOKPEI'^'TTRE SANCTIONS TO ALL PERSONS STJBJECT TO THE

COMSnJNICATIONS ACT

/ S. 1547, as reported, extends the forfeiture sanction to all persons
who engage in FCC-proscribed conduct New section 503(b) reaches
not onl3' the broadcas'"- station licensees covered by present section 503
(b) and other nonbroadcast radio station licensees and operators
covered by present section 510, but extends forfeitures to any person
subject to any provisions of the Communications Act or the Commis
sion's rules, including th(^ persons operating without a valid radio
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station license or operator'slicense, those persons not requiredto have
licenses, andpersons such ascable television operators, users of medi
cal and experimental radio equipment not required to be licensed,but
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subject to FCC regulatioa under part 15or part 18 of FCC rules and
regulations, and some communications^ equipment manufacturers.

There are a number of situations which typically involve the viola-
lation of FCC rules for whicli speedy remedy is not now available
to ^e Commission, including:

(c) Failure to conduct annual performance tests required by FCC
rules 5 • • •
; (&) Failure to file financial and ownership reports and forms re
quired by FCC rules; .

' " Unlicensed operations in the increasingly popular citizens band
radio service;

. ((^) Interference, obscenity, or other improper conduct by a non-
broadcast radiostationwhich may not fall within 1.of the 12 prohi
bitions enumerated in present section 510: ^

(^) Initiating cable television relay services without a license or
construction permit, or failing to adhere to conditions specified in the
construction permit; and

(/) Violation of certain other cable tdevision rules.
committee believes that forfeiture authority is a much more

effective sanction than cease-and-desist orders or criminal prosecution
for reaching the small number of persons who fail to abide by FCC
rules and engage in these types of activities.

S. 1547, as reported, also brings under the Commission's forfeiture
authority users of incidental and restricted radiation deyices, such as
radio receivers, and users of industrial, scientific, and medical equip
ment, such as industrial heating equipment, which incorporate radio-
ffequehcy oscillati^. These devices are not suhject to FCC licensing
provisions, but must be operated in accordance with FCC rules
designed to minirhize interference with regular radio communication
services. The only effective remedy the.. Commission currently has
against such users is cease-and-desist authority wliich, in the commit
tee's view, is not an effective deterrent to misconduct.

' .EXPANDED AUTHORnr FOR UIPOSING FORFEITURES

S. 1547 would expand the grounds for forfeiture against nonbroad-
cast licensees and all' other persons subject to FCC regulation to par
allel. the conduct presently proscribed.in section. 503(b)(1) for
broadcast licensees."

The standard for liability for violations of FCC authorizations
and license? is a substantiality standard. A licensee or cable operator
must willfully or repeatedly fail to comply substantially with the
license or authorization. The standard for hability for violations of
specific FCC rules is also "willful or repeated" but is not a substan
tiality test. Forfeiture liability arises simply from repeated or willful
behavior.
• N"ew subparagraphs (A) and (B) of section 603(b) (1) retain the
existing standanis of lawwith respect to tlie burdens of proof neces
sary to impose a forfeiture by requiring a finding of wiUfiil or re
peated behavior. Arguments were made before .the committee tliat this

[page 7]

•should be changed to a willful and repeated, or alternatively, a willful
•or negligent standard. The committee believes no change is warranted
in the."^lfully or repeatedly" standard. A "willfully andrepeatedly"
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standard would substantially reduce tKe FGC's forfeiture authority
"by imposing a testof willfulne^in every case offorfeiture. Substitut
ing a "negligent" standard .for the "repeatedly" standard would frus
trate .thepurpose of the forfeiture mechanism. The current law makes
it clear ihat the burden is on the licensees to exercise eveiy possible
diligence to comply with the FCC rules. The committee believes that
•other persons wisMng to use the electromagnetic.energyspectrum for
their own commercial or personal benefit must be- willing to accept
"the same responsibilities commensurate with the privilege.

In summary, .the committee does not believe that it is appropriate to
-change existing law as it applies to broadcast licensees with respect to
the general standard of conduct subject to forfeiture liability. There
fore, S. 1547, as reported, retains the test of "willfully or repeatedly"
"violative behavior as subject to-forfeiture liability. This permits for
feiture for a single, willful act, or for inadvertent violations which are
repeated. It carries out the underlying philosophy of S. 1547 to treat
:alme all persons subject to the- Communications Act.

LranrATioNS period for the issuance of notices of apparent

LiABiLrrr

For broadcast licensees S. 1547, as reported, makes the limitations
period within which the FCC must issue a noticeof forfeiture liabil
ity 1 year from the date on which the violation occurred,-or within the
current license term, whichever is the longer period, but not to exceed
"3 years. Ih the case of any other person, the limitation period is 1 year
from the date on which the -violation occurred. After that'period, the
Commission could not begin a forfeiture proceeding. Section 503(b)
(6) (A) makes clear that no broadcast station licensee can be subject to
forfeiture for a violation which occurred more than 3 years prior to the
issuance of the notice, even if the broadcast license term began more
than 3 years before the date of the notice.

A longer limitations period is necessary in the area of broadcast
regulation. While some violations may he found during regular station
inspections by FCC field personnel, the majority of violations of FCC
rules are discovered at the time of broadcast license renewal In most
instances, a l-year period for imposing a forfeiture will have lapsed
"by the time a station's .broadcast license comes up for renewal. Under
present law tiie Commission is left with the'solealternativeof revok
ing a license when a forfeiture would be a much more appropriate
rehouse.

The committee believes that an extension of the time limitation for
nonbroadcast licensees is also necessary. Usually, violations of the Com
mission's rules in the nonbroadcast services are detected through field
•office monitoring. When an apparent violation is found, the field office,
as a matter of practice, issues a citation and offers an opportunity to
-comment on the alleged misconduct. These notices are routinely sent
to Washington where they are checked against the licensee's records.
In those cases where there is a history of repeated misconduct, or where
the misconduct appears to be willful or sufficiently serious, the notice

[page 8]

of forfeiture liability is issued. The increasing workloads in the non-
broadcast services—over 11 million authorizations are outstanding;
in the safety and special radio services alone—and the limited number
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of staff personnel to review possible violations havemade it impb^i-
ble, in many cases, to issuenoticeswithin the 90-dayperiod of present
law for nonbroadcast ra^o licensees. In those cases the Commission is
faced with the dilemma of either imposing no sanction for detected
violations or resorting to the more stringent sanction of license
revocation.

Concernhas been expressedto the committeethat the extension from
8 months to 1 year for issuances of notices of apparent liability will
result in significant lapsesof time between detectionby the FCC of a
violation and the issuance of a notice of violation. Long lapses in time,
it is claimed, would make it difficult for nonbroadcast licensees to re
spond,- since it is not generally their practice to keep detailed engi
neering or other logs pertaining to station operation. Reliance must
often be placed on the recollectionof radio operators. The Commission
has responded that it does not generally contemplate changes in pro
cedures to lengthen the time period to issuenoticesof apparent liability
if the statutory period is lengthened. Rather, such an extension to 1
year will permit the issuance of notices of apparent liability in those
cases where the present 90-day period makes issuance impossible.

1NCREASE8 IN THE AMOUNT OF FORFEITDHB WmCH CAN BE IMPOSED

S. 1547, ^ reported, increases the maximum amount of forfeiture
which can be imposedfor violations: (1) The maximum forfeiture that
could be imposed for a single violation would be $2,000; and (2) the
maximum forfeiture that could be imposed for multiple violations in
any single notice would be $20,000 in the case of a broadcast licensee,
broadcast permittee, common carrier, or community antenna television
system, and $5,000 in thecase of anyotherperson. Currently,broadcast
stations are liable only for $1,000for a single violation and $10,000 for
multiple violations specified in any single notice. Those persons sub
ject to forfeiture in existing section 510(a) are liable only for $100 for
any single type of violation and a maximum of $500 for multiple
violations;

The committee received testimony opposing the large increase in the
amount of forfeitures to which nonbroadcast licensees will be subject
under S. 1647. The committee believes that the increases .are appro
priate to protect more effectively the electromagnetic spectrum and its
use.The current forfeiture limits are unrealistic and totally inadequate
to deter large communications businesses. The same is equally true in
the case of individuals. The new forfeiture limits are maximum
amounts. The committee does not believe that these maximum penal
ties are appropriate for every case. The Commission must take into
account the facts and culpability of the violator in each case before
setting the amo^t of the forfeiture. The Commission would still re
tain the discretion to impose small forfeitures for offenses of lesser
gravity. The committee notes that it is not FCC policy to fix the amount
of forfeitures at the maximum of the statutoiy limit-, but to consider
several factors including seriousness of the violation, circumstances,
duration, and financial condition of the licensee. (See, for example,

[page 9]

County BroadcastingStation^ Inc.^ 34 R.R. 2d 105 (1975);
Badio Beaumordy Inc., 13 FCC 2d 965, 968 (1968); Larry Associationy
27 FCC 2d 870 (1961).)

\
116

S. li
after a
mail w
tion CO
ject to
be una
quired
issued
the iss
violati-
and th
special
who wi
lations
radiati
electro
be sub'
issuanc
she wa-

. ulation

. after e
sent CO
liabilit
but als
nalWs(

TJndc
provide
operate
appare
ment b
ducting
licensee

The-
interyii
experie
conduc'-
Accord
intervic
should
In fa^
usua)^
verball:
the En;
r^ays i
the app
limited

inform
.could b
in Was



COMMUNICATIONS ACT AMENDMENTS
PX. 95-234

NOTICE REQUIREMENTS

S. 1547, as reported, requires that forfeiture liabilitycouldari^ only-
after a persoii has been served personally or by certiiied or registered
mail -witha notice. In addition, it contains a special procedural protec
tion comparable to existinglaw for thosepersons who-will bemadesub
ject to forfeiture liability for the first time and who are presumed to
be unaware of Commission regulations. For persons who are not re
quired to hold a license, permit, certificate, or otlier authorization
issued by the Commission, no forfeiture may attach -unless prior to
the issuance of any notice the Commission has sent a citation for the
violation and has provided an opportunity for a personal interview
and the person hasthereafter engaged in theprohibited conduct. This
special citation procedure and interview requirement protects persons
who wouldotherwisebe subject to immediateforfeiture for willful vio
lations such as altering electronic devices which emit electromagnetic
radiation (such as garage door openers or electronic water heaters or
electronic ovens) in violation of FCC rules. Such a. person could not
be subject to forfeiture until there was clear evidence through the
issuance of a citation of violation andinterview opportunitythat heor
slie was aware of the applicability of the Commission's rules and reg-

. Illations governing the proscribed behavior. Only if he or she there-

. after engaged in the conduct for which the citation of -violation was
sent could a notice of liability be issued. In such an event, forfeiture
liabilitywould attachnot only for the conduct occupin^subsequently
but also for the conduct for which the citation of violation was origi
nal^ sent.

Under existing law (section 510), the Commission is obligated to
provide a personal interview to any nonbroadcast station licensee or
operator.who requestsan interview after he or she receivesa notice of
apparent liability. S. 1547, as reported, alters this interview require
ment by relieving the Commission of the unnecessary burden of con
ducting interviews with persons who are licensed or required to hold
licenses or other authorizations from the Commission.

The Commission has testified that the elimination of the personal
interview as proposed in S. 1647, as reported,is warranted in view of
experience gained by the Commission's Field Operations Bureau in
conducting mterviews under section 510during the past several years.
According to the Commission, little more is accomplishedby personal
interview than by a written lowing of why such forfeiture penalfy
should not be imposed.The interview is often mistaken to be a hearing.
In fact, it serves mainly, an internal FCC informational purpose. The
usual course of the interview is as follows: Information is presented
verbally by the person subject to the Noticeof Apparent Liability to
the Engineer in Charge (EIC) of the local FCC office, who in turn
relays that information in writing to deciaonmaking staff located in
the appropriate Commission bureau. The participation of tiie EIC is
limited to merely receiving, putting in writing, and forwarding the

[page 10]

information to appropriate Commission staff. Thus, the same result
..could be accomplished by corresponding directly with the Commission
in Washington.
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INCREASED ATJTHORriT IN THE PCO TO .MITIGATE OR REMIT FORBEITtJRES

The FCC currtotly has express authority to mitigate or remit for
feitures under parts II and III of title III, and sections 603(b),
607, and 610 of the Communications Act. S. 1547, as reported, would
amend t-hifl provision to eliminate the requirement that the personsub
jectto the forfeiture seek the remission ormitigation oftheforfeiture.

S. 1647, as reported, would ako extend the authority of the FCC to
allowremissionor mitigation of title U—common carrier—^forfmtu^.

. Current law providesthe FCC with noexpressauthority to remit,miti-fate, or otherwise redo aforfeiture imposed under the common carrier
orfeiture provision of the Communications Act.The Commission does

have such egress authority with r^pecst to all other ^neral for
feiture provisions in the Comimmications Act, Thecommittee believes
tWs discretion ^ould extend to commoncarrier forfeitures.

CATV ISSUES

The coinmittee •received testimony from cable television interests
objecting to any extension of the civil penalty forfeitirieauthorityof
the Communications Act as it applies to cable television operators.
The committee, concurs with the recommendation of the FCO
that appropriate forfeiture, authority over cable television operators is
necessary. The U.S. Supreme Court has afihmedFCC jurisdictionover
cable television to extent that such authority is reasonably ancil-
la^ to .'the- Commission's responsibilities for broadcast- relation
(Xfnited Statesv.Southwestern Gable Co., 392 U.S. 157(1968)^; United
States V. Midwest Video Go^.^ 406 IJ,S> 649(1972)),^.. The full extent
of the FCC's ancillary jurisdiction hashot hem specifically defined
either by statute or judicial decision, but the committee beheves that
is not a valid reasonto denythe agmcy the necessary^ enforcement au
thority.to insure conrnliance with its proper regulations. If any par-

•/ticular aspect of FCC reflation exceeds the agency's authority, the
r^edy is judicial appeal, not across-the-board denial "of adequate
enforcementpowers.

The committee appreciates .the concern expressed by some cable
operatore that the small or rural operator will be fined for violations
01technical standards with which it is difficultto complyor whichmay
have.only insign^cant impactonotherservices oroncable subscribers.

Such concern is directed in particular to the case where older cable
television" e^ipment fails to meet one or more of thetechnical stand
ards adopted by the Commission in 1972. If, for example, a cable tele
vision system constructed not long before 1972 were providing

.generally acceptable service but^ faSed to meet the 1972 technical
standards in some specific way, it might be unreasonable to require
replacement of major portions of the cable plant before the end of the
anticipated life of the equipment. Therefore, even though the Com-
mi^ioh did allow 5 years for systems existing in 1972 to bring tbem-

"selves into compliance with the technical standards, we would expect

1. 8S S.Ct. 1994, 20 L.Ed.2d lOOl.
2. 02 S.ct. 1860, 22 L,.Bd.2d 390. re

hearing denied 93 S.Ct. 95, 409 U.S.
898. 34 n.Ed.2d 157.
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the Commission to consider the practical financial aspecte of plant
replacement in determining the appropriateness of' forfeitures for
noncompliance due solely to characteristics of pre-1972 equipmmt.

The committee wishes to make clear, however, that such special con
sideration for systems with older equipment should not excuse inade-

cai standards, then an operator facing to do so would be subject to
forfmtures just as though his or her eqmpment were moremodem. Nor
would we expect consideration for older equipmentto extendpast the
useful life of such equipment.

Further, it is the committee's position that certain technical stand
ards relating to prevention of radio interference must prevail over
considerations of cable equipment age and replacement costs. Stand
ards, rules,and regulations designedto prevent harmful interference—
as defined in FCC rules—to radio navigation and safeiyservices clearly
must take precedence.

The Commission has stated that whilecompliance with the tecl^cal
standards may involve some difficulty for systems that are providing
substandard service, the standards are realistic and, in fact, generally
con^rvative in terms of the ability of the cable industry to comply. The
Commission adopted its technical stmidards in 1972, and undertook
a review of these standards later that year to determine the impact
of its. technical standards performance, tests on smaller cable
televiaon. systems. {Notice of Iiiguiiy and Propoeed Pulemakinff in.
Docket 19659, 38 EGO 2d 506. 37 Federal Raster 28307-(1973).) At
the conclusion of this proceeding some changes in the rulesweremade
to. ease compliance. However, the Commission conclttded that, while
it was appropriate to .make some distinctions between new and old sys
tems, no su(h rational breakdown between large and small systems
could be developed that would continue to assure that subscribers to
small systems received good quality cable service and those persons
near small systems were not subject to radio interference as a result of
signalle^age. {Reportand Orderin Docket19659,47 FCC 2d769,38
FederalRegister29083 (1973).j • ••

.The Commission affirmed tois general condusion in stating to this
committee:

1^6 are aware that some, cable operators, both sm^ll and
•large, may be particularly apprehensive that the enactment
of forfeiture legislation willjesult in a crackdown oh cable'
systems that are leaking radiation in excess of that permitted
'by the rules." While we are sensitive to' the" concern of cable
operators that the Commission may impose its authority in-
discri'ininately, we see no alternative in this area .to a reliance
on the normal proc^ses of administration and law to a^uro
reasonable applicatiou of necessarystandards and rules.

Radiation standards apply not only to cable television sys
tems but to other entities that may be engaged in incidental
radiation, and are an essential part of the Commission's ef
fort to make the most efficient possible use of the available
radio frequency space. Radiation from a cable system pollutes
the radio environment around the system, potentially inter-
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Bering with the .right of npnsubscribers to tlie qUiet enioy-
ment of their own radio and television reception. And, unlike
the service a system provides tb its ownsubscribers, there are
few, if .any, marketplace incentives for such lealcago to be
repaired. Theindividual subjectto, the interference ftiay have
noidea .that the poor quality picture he rweives is'anythin^
o^er than'the resultof natural propagation difficulties and
general radio noise. While there may wellbe cable operators
in rural areas and backwoods hills and hollows whose radia
tion seems at this time to cause no injury to anyone, we see no
practical way of differentiating in the rules between this mi
nority"and themajority of cable oporaitions whose leakage has
a potential for creatingreal reception problems!

The FCC's presentenforcement toolsof cease and desist and revoca
tion of certificates of compliance are totally iriad^uate in the ca.blft
television afeai The forfeiture alternative i^.essential. The purpose of
S. 1547, as reported, is to treat all parties subject to the Communica-.
tions Act equitablyand fairly and is not exclusively aimed at CATV.
Any-exception for CATV would work great unfaimess on other in-
difetries which are less li^ly than cable operators to befamiliar with
FCC rules and regulations but are neyerthele$ subject to forfeiture
authority. • •

The committeenotesthat S. 1547, as reported, is prospective in its ef
fect for'cable operators. Section 7.of the bill, as reported by •the com-
mitteejspecifically provides thafany act or omission whichoccursprior
to the effective date Pf tliis act shall incur liability under the provisions
of existing forfeiture authority as then in effect. Therefore, cable
operators wiU not be subject retroactively to increased forfeitures for
•violations which occurred prior to the effective date of S. 1547.

rOl£ ATTAOHatEN't REGPLATIOIT

"It is the general practice of the cable television (CATV) industry
in :the'construction and maintenance of a cable system to lease space"
on existing utility poles for the attachment of cable distribution fa
cilities (coaxial cable and associated equipment). These leasing
agreements typically involve the rental of a portion of .the com
munications space on a pole for an annual or other periodic fee as
•well as reimbursement to the utility "for all costs associated with pre
paring the pole for the OAT"V attachment. The FCC estimates that
•there are currently over 7,800- CATV pole attachment agreements
:jn effect. Approximately 95 .percent, of all CATV cables are strung
above ground.,on^ utility poles, the remainder being placed under
ground m ducts, conduits, or trenches. These poles, ducts, and conduits
are usually owned by telephone and electric power utility companies,
which often have mitered' into joint use or joint o^vnership agreements'
for the use of each other's poles. It is estimated that approximately 70
I>ercent of all utility poles o'yned by either telephone or electric
utilities are actually jointly used. These joint utility agreements com
monly reserve a portion ot each pole for the use of communications
services (telephone, telegraph, CATV, traffic signaling, municipal fire
and police alarm ^sterns, ct cetera). This communications pole space
is usually under the control of the telephonecompany.
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Owino- to avariety of factors, including environmental orzoning re
striction and the costs of erecting separate CATV poles or entrench
ing CATV cables underground, there is often no practical alternative
to a CATV system operator except toutilize available space on exist
ingpoles. The number ofpoles owned orcontrolled by cable companies
is inignifican^ estimated to be less than 10,000, as compared to the
over 10million utility-owned or controlled poles to which CATV lines
are atteched. ' , a t x-

.Sharing arrangements minimize unnecessary and costly duplication
of plant tor all pole users, utilities as well as cable companies. Never
theless, pole.attachment aOTeements between utilities which own and
maintain pole lines, and cme television systems which lease available
space have generated considerable debate. Conflict arises, understand
ably, from efforts by each type of firm to minimize its share of the
total fixed costs of jointly usedfacilities. Of the morethan 10 million
poles on which cable operators lease space, fewer tlian half are con
trolled by telephone companies, while 53 percent arc controlled by
power utilities, public and private. Most CATV systems lease space
froah more than one utility. An estimated72 percent of all cable sys
tems lease pole space from Bell Telephone operating companies, ap
proximately 65 percent have agreements with investor-owned power
companies, an additional 21 percent lease space from independent
telephone companies, while 10 percent attachto poles owned byREA
cooperatives and 14 percent acquire space from utilities owned by
municipalities.

Due to the local monpoly in ownership or control of pol^ to which
cable system operators, out of necessity or business convenience, must
attach their distribution facilities, it is contended that the utilities en
joy a.superior bargaining position over CATV systems in negotiating
the rates, terms and conditions for pole attachments. Ithas been alleged
by representatives of.the cable television industry that some utilities
have abused their superiorbargaining, position by demanding exorbi
tant rental fees and other unfair terms in return for the right to lease
pole space. Cable operators, it is claimed, are compelled to concede to
these demands under duress. The Commission's Office of Plans and
Policy, in a staff report''released in August 1977, concluded that,
"[a]lthough the reasonableness of current pole att^hment rates re
mains open to question, public utilities- by virtue of their size and
exclusive control over access to pole lines, are unqu^tionably in a posi
tion to extract monopoly rents from cable TV systems in the form of
unreasonably" liigh pole attacliment rates" (page 34).

The committee recrived testimony that the introduction of broad
band cable services may pose a competitive threat to telephone com
panies, and that the pole attachment practices of telephone companies
could, if unchecked, present realistic dangers of competitive restraint
in the future. The Commission has investigated the competitive inter
relationships of telephone andcable companies in various proceedings
and" contexts, and has taken action to curtail potential anticompeti
tive practices in several instances. (See for example, Gommon Garner
Tariffs for GATV Systems^4 FCC 2d 257 (1966); General, Telephone
Go. of Califorrda. 13 FCC 2d 448, afd, 413 F. 2d 390 D.C. Cir. cert,
denied^ 396 IJ.S. 888 (1969). See also. General Telephone Go. of the
Southwest V. United States^ 449 F. 2d 846,857 (5th cir. 1971).)
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The poleattachment policiesand practicesof utilities owningor con-
troilling polte are generally unregulated at the present time. Currently
only one State-^^hnecticut—actually regulates pole attachment ar-
fmi^ments, whil^ in another" eight Stat^ regulatory authority aj^
parently exists .but has not Iweh exercised—California, Hawaii,

^Nevada, Alaska, Rhode Island, Vermont, New-Jersey, and New York.
According,to a. recent survey conducted by the Commission's Cable
Tdeviadn Bur^u, entitled "Cable Television. Pole Attachment—

.State Law and Court Cases," very few States have specific statutory
"provisions governing attaolimente to utHity poles. Only 16 States,
.iiiciuding'the,r>istrict of Columbia, appear to nave enacted statutory
authority which may be of s"fficient breadth to permit regulation by
^-appropriate State body.

.JUBiroiCrrONAIi BASIS FOR BEOPLATION"

HoreovCT, the Federal Communications Commission has recentiy
•decideii tjiat it has no jurisdiction under the Communications Act of
1934, as amended, to rebate pole attachment and conduit rental ar-
rangemertts between CATV- systems and nontelephone or telephone
iitihties. {GcS-ifomid Water md Telephone Go.^ et <2?., 40 R.R. 2d
419 (1977).) This decision was the re^lt of over 10 years of proceed
ings in wriich the Commission examined the ext^t and nature of its
jurisdiction over CATV pole attachments. The Commission'sdecision
not^ that, while the Communications Act conferred upon it expansive
powers_to regulate all forms of electrical communication, whether by
telephone, telegraph, cable or radio, CATV pole attachment arrange
ments do not conkitate "communication by wire or fa^o," and are
tiius beyond the teope of FCC authority. The"Commission reasoned:

The fact that cable operators have found in-place facilities
convenient or even necessary for then? businessesis not siiffi-

•cient ^sis for finding that the leating of those facilities is
wire or"radio communications. If such were thecase, we m^ht
becalled upon toreflate access andcharges foruse ofpu^c
and.private roads and right of ways es^tial for the laying
of wire, or even access and rents for antenna sites.

In addition the Commission concluded that there was no reason to
separate resolutionof the purely legal question of jurisdiction on the
•basis of whether the party owningor controlling the pole was a tele
phone or nontelephone company.

The committee believes that S. 1547, as reported, will resolve this
jurisdictional impasse, by creating within the FCC an administrative
forum for. the resolution of CATV pole attachments disputes and by
prompting the several States,should they wirii to involve themselves
m these matters, to develop -their own plans free of Federal
prescriptions. 1; ^ • . • ;

The committee.believes that Federal involvement in pole attachment
arrangements should.serve two.q)ecific, interrelated purposes^: To es
tablish a .mechanism :^hereby unfair pole attadmient practices may
come imder review and sanctionj and to minimize the effect of unjust
or unreasonable pole attachment practices on the wider development
of cable television-service to the public.
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The basic design of S. 154:7, as reported, is to empowerthe Federal
CJornmunications Commission to exerciseregulatory oversight over the
arrang^ents between, utilities and.OA.TV systems in any case where
the parties themselves ure unable 'to reach a mutually satisfactoiy
arrangement and where a State or more local regulator forum is
unavailable for resolution of disputes between fch^e ^rties< S.1547,
as reported, accomplishes this design in" the mo^ airect and least
intrusive manner. Federal involvement in-pole attachments matters
mil- occur only where space ona utility pole'has been designated and
is actually being used for coramunicatioiis services by wire or <^ble.
Thus, regardless of whetherthe owner or controllerof the pole^is an
Mitity engaging in theprovision ofcommunications service bywire, if
providoii has been made for attachment of wire communications a
communications nexus is ^tablished sufficient to justify, in a jurisdic-
tional sense, the intervention of the Commission. The underlying con
cept of S. 1547, as reported, is to assure that the communications space
on utility poles, created as a result of private agreement between non-
telephone companies arid telephone companies, or-between nontele-
phone companies and cable television companies, bemade available, at
]ust and reasonable rates, and under ju^ and reasonable terms and
conditions, to CATV systems.. '

S. 1547, as reported, stops short of declaring the'provision of pole
space to CATV "wire or radio commnnications" per se,or that poles
constitute "instrumentalities, facilities*, apparatus," et cetera inci
dental to wire commimications (as used in section 3 (a) of the Commu
nications Act, 47 TJ.S.C.153(a)). However, S. 1547, as-reported, does
expand the Commission's autiiority overentities not"otherwise subject
to FCCjurisdiction (such aselectric power companies) andoverprac
tices of communications common carriers not otherwise subject to FCC
regulation (principally the intrastate practices of interstate or intra-
state telephone companies). This expansion of FCC regulatory au
thority is strictly circumscribed and extends only so far as is necessary
to permit the Commission to involve itself in arrangements affecting
the provision of utility pole communications space to CATV systems.
Even in thisinstance S.1547, as reported, does notconten^late a con
tinuing direct involvement by the Commission in all CATV pole at
tachmentarrangements.FCC regulation will occuronly whena utility
or CATV system invokes the powers conferred by S. 1547,as reported,
to hear and resolve compaints relating to the rates, terms, and condi
tions of pole attachmente. The Commission is not empowered to pre
scribe rates, terms, and conditions for CATV pole attachments gen
erally. It may, however, issue guidelines to be used in determining
whetW the rates, temis, andconditions for CATV pole attachmente
are just and reasonable in any particular case.

Moreover, the Commission's jurisdictional reach- extends only to
those entities which participate in the provision of communications
space onutility poles. Thus, an electric-power company which owns or
controls a utility pole would he subject to FCC jurisdiction only if two
preconditions are met: (•!) the power company shares its pole with a
telephone company, or other communications entity; and (2) a cable
television system shares the communications space on'the pole with
the telephone utility or other communications entiity, or occupies the
communications space alone. An electric power company owning or
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cbntfoUing' a pole on whiclino communications spacehas beendesig
nated womd not be subject to FCC jurisdiction. S. 1547, as reported,
does not vest within a CATV system operator a right to access to a
utility pole, nor does the bill, as report^, require a power company
tode^cate-aportion ofitspole plant to communications use.

It has been made clear in testimony by CATV industry representa
tives to this committee that acc^ to utility poles does not in itself
constitute a problem, among other reasons b^use CATV offers an
income-producing use of an otherwise unproductive and often sur
plus portion of plant. CATV industry representatives estimate that
about 15 percent of all utility poles owned or controlled by electric
power companies are not occupiw by telephone companies as well, and
that CATVsystems are alreadyattached to a high percentage of these
power poles in communities served by cable television.

While S. 1547, as reported, does not legislate a guarantee of access
by CATV systems to utility poles, the committee recognizes tliat it is
conceivable that a nontelepnone utility which currently provides
CATV poleattachment spacemight discontinue suchprovisionsimply
in order to avoid FCC regulation. The committee believes that under
S. 1547, as reported, the Commission could determine that such con
duct would constitute an unjust or unreasonable practice and fake
appropriate action upon a finding that CATVpoleattachment rights
were discontinued solely to avoid jurisdiction.

Furtliermore, S. 1547, as reported, would not require the Commis
sion, as it stated in its Odlifoniia "Water and Telej^ne Go. decision,
noted above, "to. regulate access and charges for use of public and pri
vate"roads and right-of-ways essential for the laying of wire, or even-
access and -rents for antenna sites." The communications space must
^ready have been established, meaning that FCC jurisdiction arises
only where a pole, duct, conduit, or right-of-way has already been
devoted to communications use, and the communications space must
already be occupied by a cable television system. Hence any problems
pertaining to restrictive easements of utility poles and wires over pri
vate property, exercise of rights of eminent domain, assignability of
easements or other acquisitions of right-of-way are beyond tlie scope
of FCC CATV pole attachment jurisdiction. Any acquisition of any
right-of-way needed by a cable company is the direct responsibility of
that company, in accordance with local laws. S. 1547, as reported, isnot
intendedto disturbsuchmattersin anyway.

STATE OR LOCAL CATV POLE ATTACHMENT REGUIATION

• S.. 1647, as reported, permits any State which regulates the rates,
terms, and conditions for CATV pole attachments to preempt the
Federal Communications Commission's regulation of pole attach
ments in tliat State. The committee considers the matter of CATVgole attachments to be essentially local in nature, and that the various

tate and local regulatory bodies which regulate other practices of
telephone and electric utilities are better equipped to regulate CATV
pole attachments. Regulation should be vested with those persons or
agenciesmost-familiar with the local environment within wnich utili
ties and cable television systems operate. It is only because such State
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or local regulation currently does notwidely exist that Federalsupple
mental re^ilationis justified.

However, the fi-amework for such State and local regulation is
already in place. CATV systems and electric power and telephone
utihties are subject, in varying degrees, to local or State regulation in
numerous ways. State and local public servicecommissions and other
agencies already possess a wealth of experience in regulating intra-
stote power and telephone companies. CATV systems are granted
franchise permits from the officials in the communities in which they
operate. Several States have cable tdevisipn commissions which per
form regulatory functions in addition to those performed by the com
munity franchising authorities.

Neyertheless, in tlie absence of regulation by these State and local
authorities of CATV pole attachments, the Federal Communications
Commission should fill the regulatory vacuum to assure that rates,
terms, and conditions otlierwise free of ^vernmental scrutiny are
assessed on a just and reasonable basis, ^e committee looks to a
replacement of interim FCC jurisdiction by the States and localities
concerned with the orderly growth of cable television. Since this is
a relatively novel issue in many States, there will be a time before
many assert CATV pole atta<hment jurisdiction. Most States will
r^uire special legislation in order to empower tlieir utility commis
sions with the requisite authority. Some States may wish to conduct
studies of local needs prior to considering legislative action. There
is, too, the possibility tliat some States may not choose to regulate in
this area.

S. 154:7, as reported, establishes a simple notification process
whereby a State may recapture CATV pole attachment jurisdiction
by certifying to the Commission that it regulates tlie rates, terms,
and conditions for CATV pole attacliments. The bill as reported
makes clear tliat the Commission shall be foreclosed from regulation
with respect to pole attachments in any State which has so. certified to
the Commission. Receipt of such a certification from the State shall
be conclusive upon the Commission. The FCC shall defer to any State
regulatory program operating imdercolor of Statelaw,even if debate
or litigation at tlie State level is in progress as to the authority of the
State or local body to carry out a CATV pole attachment regulatory
program. However, since the purpose of the bill as reported is to create
a forum that is, in fact, available to adjudicate pole attachment dis
putes, State preemption of FCC jurisdiction would not occur if a
State only had authority to regulate in this area but was not actually
implementing that authority. Thus, if a State is regulating, or is pre
pared to reflate upon a proper request, the FCC is preempted.
Litigation challenging the State's authorit3' would not affect that
preemption unless the reviewing courtor other authority had imposed
a stay of State regulation pending outcome of the litigation.

S. 1547, as reported, unlike the bill as introduced, imposes no rate-
setting formula upon the. States. The committee believes that the States
should have maximum flexibility to develop a regulatory response to
pole attachment problems in accordance with perceived State or local
needs and priorities. The committee is of the opinion that no Federal
formula could accommodate all the various local needs and prionties
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in'ftn. elitii?ely satisfactory manner. As noted above, tlie committee be
lieves that familiarity "with the specific operating environment of the
utilities and c^le television systems "within a State, as well as the
needs ,and interests of State-or local constituents, is indispensable to
efficient and-equitable reflation.
- Furthermore, imposition of a Federal ratesetting formula on the
States would discourage State regulation by leaving only ministerial
functions -to the State public utility commissions or other regulatory
agendes'of the States or localities. The committee wishes to facilitate
the replacement of FCC regulationin this area, not to vestwithin the
Commission permanent nabonwide pole attachment duties.

Ultimately, CATV pole attachment ratesetting involves equity con
siderations. Decisions regarding the allocation of pole costs among
users should reflect insome-rou^sense theability ofcable subscribers
and-the utilities' customers to pay for costs whidi are passed alongto
thefo. Another significant equity cdnsideration is the relative impor
tance of each of the respective services to .the communities served.
Considerations of equity ^ould turnontheneeds and interests oflocal
constituentK Given the fact that State public service commi^ions or
local regulatory bodies are better attuned to these needs and interests
than a E^ederai agency, juirsdiction over CATV pole attachments
should rest -with non-Federal officials.

Bemuse the pole rates "charged by municipally owned and coopera
tive utilities are already subject to a decisionmakingprocessbased upon
constituent needs andinter^ts, S."1547, asreported, exempts these util
ities-from FCC regulation. Presently cooperative utilities charge the
lowest pole.rates to CATVpoleusers. CATy industry representetives
indicate only a"few instances where municipally owned utilities are
charging unsatisfactorily high pole rental fees. These rates presum
ably- reflect -what local autliorities and managers of customer-owned
cooperatives regard as equitable distribution of' pole costs between
utilities and'cable television systems.
'"As to municipally owned utilities, in many cases the same local en-

tity-^the city council—is responsible finally for granting CATV
franchises, and setting pole rates "and electric and CATV subscriber
ratei. There are toda,y approximately 2^28 local jurisdictions owning
local public power systems. Of these, about 2,112have the authority to
grant CATV'franchises as well, and about half or 1,008of these munic
ipal power systems have'granted cable franchises. Thus these localities
are in-the best position to determine the respective responsibilities of
pole users for the costs of erecting and maintaining these facilities.

Cooperatively owned utilities, byandlarge, arelocated in rural areas
where "of^h Over-the-air television service is poor. Tlius the customei"S
of these utilities have an 'added incentive to foster the growth of cable
television in their, areas. Many stockholders of power or electric coop
eratives also subscribe to cable television systems. Moreover, the Rural
Electrification Administration of the Department of Agriculture
advises this^'commitfte that over 60 percent of existing REA loan
recipient plant, is buried underground, mostly in trenches, and that
approximately 95 percent of all new plant is being buried imder-
grpund. Therefore, as.to most cooperative utilities, CATV pole attach
ment" a;rrangements are unnecessary since there are no leasing
agreements associated with use of trenches.
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Railroads likewise play an insignificant role in CATV pole attach
ment matters and are also exempt from FCC regulation imder S. 1547,
as reported. It is not the committee's intention that S. 1547, as
reported, should affect in any way existing circumstances regarding
CATV pole attacliments on Indian lands.

.FCO INTERIM RATO-SBITING JFORJfULA.

S. 1547,as reported, sets forth a rate-setting formula to be employed
by the Commission in determining whether me rates for CATV pole
attachments in any particular case are just and reasonable. The for
mula describes a range of permissible rates between "additional costs"
and a proportionate ^are ofthe"operating expenses andactual capital
costs" of tiie utility pole. In essence,the standard permits the contract
ing parties, or the Commission, to determine a CATV pole attachment
rate somewhere between avoidable costs and fully allocated costs. ?

The level of pole attaclunent fees is intimately connected with the
terms and conditions of pole space leasing agreements. The reason
ableness of a utility's pole attachment practices must be judged with
reference to^ the compensation tliat it receives from cable companies
for the service provided. For example, a pole attachment fee designed
to recover all of the.utility's fuUy allocated costs might justify giving
cable operators all of the rights wifli respect to poles as other utility
users, subject only to tlie higher priority that exists for the mainte
nance of telephone and electric service. AJteimatively, a fee designed to
recover only the utility's avoidable costs, which could be expected to
be minimal since most of those costs are the outlays that should be
fullyrecovered in themake-ready charges, would justifj' treatingcable
as a clearly secondary use subordinate in every respect to the provision
of electric and telephone service. This interim foiinula reflects a belief
that the annual pole attachment fee should be set somewhere between
avoidable and fully allocated costs in order to avoid inhibiting the
growth of cable television and to insure that cable operators and their
subscribei's make some equitable contribution to the fixed costs of the
utility systems they use.

The term "additional costs" means those costs which would not be
incurred by the pole owner or controller "but for" the CATVattach
ment. Within this category would fall such items as preconstruction
survey costs and engineering, make-ready, and change-out costs
incurred in preparing the utility pole for the (UATVattachment Make-
ready costs are those necessary to rearrange existing telephone and
power lines to maintain clearances between different pole lines required
by individual utility construction and safety standards and national
electrical safety codes and to reinforce poles when necessary to increase
load capacity. In a few limited instances it may be necessary for tlie
utility to replace an existing pole with a larger facility in order to
accommodate the CATV user. In those cases it would be appropriate to
charge the CATV user a certain percentage of these pole "change-out"
replacement costs, sometimes referred to as the "nonbetterment costs."
All of these costs arise solely by virtue of the CATV occupation of
space within the communications space on the pole.

The term "operating expenses and actual capital costs of the utility,"
as used in S. 1547, as reported, refers to the costs to the utilities, irre-
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spective of the CATV attachment, of owning and maintaining poles.
Such costs include interest on debt, return on equity (profit), deprecia
tion, taxes, administrative and maintenance expenses. There will
remain somedispute, it is anticipated, as to whether a particular capital
or expense item is "attributable" to the pole or whether a determination
of rates based on future as opposed to embedded costs is appropriate.
For example, maintenance expenses of utility pole crews may be diffi
cult to assign where the same yrew performs functions omer than
maintaining utility poles.Likewise,general office salaries and expenses
may not be susceptible to clear attribution to pole maintenance cate
gories. Further, there may be some difficulty in determining the
components of "actual" capital costs. As to some of these factors the
committee expects that the Commission will have to make its best
estimate of some of the less readily identifiable actual capital costs.
Special accounting measures or studies should not be necessary.

.The committee is advised that the majority of cost and expense
items attributable to utility pole plant are already established and that
publiclj available accounts reflecting total annual pole costs are filed
byutilities withthevarious regulatoiy agencies withratemaking juris
diction over their activities. Smce the rate-setting formula set forth in
S. 1547, as reported, merely establishes a methodology for assigning-
pole costs, however determined, under applicable accounting proce
dures, the committee sees no need for the Commission to establish a
separate system of accounting to determine operating expenses and
capitalco^sattributable topoles, or- to reexamine onits own initiative,
the reasonableness of the cost methodologymade by the utilities and
sanctioned by State or local regulatory agencies.

Once these expense items and capital costs, are determined, the
formula provides a method for determining a maximum portion of
these tot^ pole costs which may be assigned to theCATV system. The
allocation lormula provides that a cable system may bear a propor
tionate share of the total pole costs in exactly the same proportion that
its attachment and attendant clearances take up usable space. By way
of example, on a typical utility pole 35 feet in len^h there are
11 feet of usable space (tliat space above minimum grade level
clearance used to attach cable, telephone, and electric wires and associ
ated equipment) . By what is virtually a uniform practice throughout
the Unit^ States, cable television is assigned 1 foot out of tlie 11
feet of usable space. (While cable only physically occupies approxi
mately 1 inch of this, space, the clearance space between CATV and
the next adjacent pole user is attributed to CATV.) Cable's share of
the total capital costs and operating expenses for the entire 35-foot
pole would be one-eleventh. Cable would pay its share of not just the
costs of the 11 feet of usable space but of the total costs of the entire
pole, including the unusable portion (below grade level, and between
grade and minimum clearance levels). This allocation formula reflects
the concept of relative use of the entire facility. To the extent that a
pole is used for a particular service in greater proportion than it is
used for another service, the relative costs of that pole are reflected
proportionately in the costs of furnishing the service which has the
greater amount of use.

. In regard to the rate-setting formula set forth in S. 1547, as reported,
the cpmmittee wishes to make one point very clear. The particular
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methodology selected in tliis bUl.is only one of many plausible ap
proaches, to assigning pole costs to a CATV system, and should not be
considered to reflect the committee's judgmentthat allocation of pole
costs, according to relative use is the optimal methodology. The com
mittee's decision to incorporate a specific nxte-setting formula in S.
1547, as reported, is based entirely on the following considerations: To
assist the Federal Communications Commission during the first few
years of regulation in tliis new area; and to provide the Commission
with a sense of congressional intent as to the meaning of the term "just
and reasonable rate," so as to avoid lengtliy initial proceedings at the
Commission to determine what just and reasonable CATV pole attach
ment rates should be. The rate-setting formula of S.1547,as reported,
should be regarded as an interim measure only, having no precedential
effect whatsoever on other rate-setting responsibilities of the Commis
sion. Nor should this interim formula be deemed to reflect the commit
tee's.^ preference that the Conunission indefinitely employ this
particular methodology or the underlying concept of relative use in
the instant case of CATV pole attachments. A 5-year termination of
this formula is imposed to afford the Commission greater leeway to
select a more- appropriate methodology should experience .and
changed conditions so dictate. After tliis 5-year period the Commis
sion woiild be guided by the "just and reasonable" statutory standard.

The bill as reported sets forth no specific guidelines to the Commis
sion-to determine whether any term or condition for CATV pole at
tachments is just and reasonable. Such terms and conditions usually
•include matters relating to inspections, extent and. duration of license,
liability for a portion of future capital costs, insurance, surety bonds,
lease revocation, and like matters. The committee believes that the
open standard of "just and reasonable" is at the same time sufficiently
precise and flexible to permit the Commission to make determinations
.when .presented with specific contractual provisions alleged to be ex
cessively-onerous or unfair. In any event, the fairness of any term or
condition of a CATV pole-leasingagreement will have to be judged in
relation to other contract provisions, prevailing practices in the ihdus-
.tries involved, and the particular pole rate charges, matters which
cannot be'precisely translated into statutoiy language.

FCC CATV POLE ATTACHMENT REGUI..-ITORY PROCEDURES

The committee desires that the Commission institute a simple and
expeditious CATV pole attachment program whicli will necessitate a
minimum" of staff, paperwork and procedures consistent with fair and
efficient regulation.". • "

Since S. 1547, as reported, does not define the provision of pole
attachments as a common carrier service, the full panoply of regula
tory procedures and enforcement mechanisms provided in title 11 of
the Cominunications Act of 1934, as reported, wouldnot automatically
extend to'ufalitiessubject to FCC pole attachment regulation. The bill
as reported'affords the Commission discretion to select the regulatory
tools necessary to carry out its new responsibilities, consistent with the
.simple complaint procedure specified in tlie bill, as reported. S. 1547,
as reported, charges tlic Commission to develop, after an appropriate
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rulemaking proceeding, a flexible program to adjudicate complaints
relating to CATV pole attachment rates, terms, or conditions.
Commission's adjudicatory authority wouldnot come into play until a
complaining party hasbrought a matter to the Commission s attention.
After hearing the complaint and responsive pleading, if the Commis
sion determines that a particular rate, term, or condition is unjust or
unreasonable, it shall take any action it deems appropriate and_neces
sary, includingordering the parties to undertake further negotiations
to arrive at a just and reasonable settlement of. the' dispute to their
mutual satisfaction. Alternatively, the Commission may order a party
to showcause why it should not cease and desist from practices found
to be unjust or unreasonable.

The Commission may by rulemaking establish regulations governing
the form and content of complaints relating to CATV pole attach
ments, including requirements that the complaining party establish
prima facie the unjustness or unreasonableness of any rate, term, or
condition and show that the parties involved are unable to resolve the
matter themselves and that all available State or local administrative
remedies have been exhausted. To assist parties in their private resolu
tion of CATV pole attachment disputes, the Commission may publish
guidelines to be used in determining whether a particular rate, term, or
condition would be just and reasonable.

T^e Commission may alsoprescribe such rules asit deems appropri
ate relating to the conduct of the complaint procedure established by
the bill as reported. Such rules may include such matters as assi^ment
of the burden of proof on contested rates, terms, and conditions, or
on such documentation offered by a utility to justify any rate, term, or
condition imder challenge.

In determining the lawfulness of a utility's rates, terms, and condi
tions for CATV pole attachments, the Commission may accept in
whole or in part the depreciation rates, property valuations, systems
of accounts, rates of return and the like established or determined by
any Stato or local agency or any agency of the Federal Government. It
is not the intent of S. 1547, as reported, to require the Commission to
embark upon a large-scale ratemalring proceeding in each case brought
before it, or by general order. It would be extremely difficult for riie
Commission to attempt such a task. The annual charges for poles vary
from one region of the country to another, from one company to an
other within a region, and within onecompany by reason of particular
historical patterns of development, acquisition, accounting and con
struction practices, and the varying terms'of joint user agreements
with other'utilities. Any general ratemaking principles whi^ did not
take into account such factors would be inherently inefficient, as well
as unfair. Bather, the FCC is to focus more narrowly on the just and
reasonable assignment of utility pole costs to^ the CATV user.
Among those costs are the utility's rate of return and other capital
cost factors, which will already nave been established by a State or
local- agency. There is no need for the Commission to make independ
ent detrnninations as to each element of a utility's annual pole costs, as
S. 1547, as reported, merely requires the Conmii^ion to follow, for
an interim period of 5 years, a method for assigningpole costs, how
ever detenmned under applicable accounting procedures.
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Section-by-Section Analysis
Section 1

This section sets forth the short title of the bill—the "Communica
tions Act Amendments of 1977".'

Section ^
This section amends subsection (b) of section 503 of the Communi

cations Act of.1934: .(47U.S.0.503 (b)), to provide as follows:
Paragraph (1). simplifies and unifies the provisions of the Com

munications Act which invoke civil penalty (forfeiture) liability. It
enlarges the category of thosesubjectto forfeiture liability for viola
tions of the Communications Act, the criminal code as it relates to coni-
municatibn by wire or radio, or the rules and regulations of the
Federal Communications Commission. The paragraph provides that
any person subject to FCC regulation is subject to forfeiture liability.
It thus extends forfeiture liamlity imder the Communications Act to
many persons not currently subject to any type of forfeiture liahiii^,
such as cable systems, users of part 15 or part 18 devices (radio fre-
qu^cy or industrial, scientific, and medical equipment subject to FCC
regulation), persons operating without a valid FCO license, and some
communications equipment manufacturers. Any person is liable for
forfeiture who (1) willfully or repeatedly fails to comply substan
tially with the terms and conditions of any license,permit, certificate,
or other instrument or authorization issued by the Federal Communi
cations Commission; or (2) willfully or repeatedly fails to comply
with any of the provisions of the Communications Act, or any rule,
regulation, or .order of the Federal Communications Commission if
such FCC rule, regulation, or order was lawful under either the au-.
thority of the Communications Act or the authority of any interna
tional treaty, agreement, or convention binding on the United States.

The actions by broadcasters which are subject to forfeiture liability
are unchan^d. However, people associated with broadcast activities
are now subject to forfeiture liability for violations which were
formerly enforceable only against the broadcast station licensee,
including:

(1) Section 509(a) (4) of the Communications Act which makes it
unlawful for any person to participate in any way in a rigged contest
program;

(2) Section'-1304 of the Criminal Code (18 U.S.C.) which makes
it .a crime for anyone to broadcast or permit the broadcast of. lottery
infCrmation; '

(3) Section 1343 of the Criminal Code (18 U.S.C.) which makes it
a crime for anyone to commit fraud by means of wire, radio, or tele
vision communications; or

(4) Section 1464 of the Criminal Code (18 U.S.C.) which makes it
a crime for anyone to use obscene language on any type of radio.

The amended subsection continues present law by stating that
forfeiture under this section shall be in addition to other penalties,
provided by the Communications Act, and by exempting from the
general forfeitures in section503 (b) conduct subject to other forfeiture
provisions in title II (Common Carriers) or parts II (Radio Equip
ment and Radio Operations on Board Ship) andTTI (Radio Installa-
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tions on Vesels Carrying Passengers for Hire) of title III or section
507 (Violation of the Great Lakes Agreement) of the Communications
Act.

Paragraph (2) increases the maximum forfeiture liability under
section503 (b) $1,000 to $2,000 for broadcastlicensees, from $100

$2,000 for persons not
to $2,000 for persons operating nonbroadcast radio stations and to

previous^ covered by the forfeiture provisions.
A contiimous violation is mad.e a separate offense each day it occurs

and so becomes "repeated" on the second day of tlie violation. A re
peated forfeiture can then beimposed on thesecond day ofa continu
ing violation and multiple forfeitures can be imposedbeginning on the
third day of the continuing violation. For nonbroadcast licensees, this
represents a significant change in existing law which specifies that
multiple liabilities cannot be imposed for ai^ one type of violation
irrespective ofthe number ofviolations thereo£ ^ •

Paragraph (2) also sets a maximum on the total forfeiture penalty
that can be imposed for multiple liabilities set forth in any single
notice, as follows: (1) $20^000 in the case of a broadcast licensee
or permittee, common carrier subject to the Communications Act,
or community antenna television operator (CATV), and (2) $5,000
in the case of all other persons. The Commissionis directed to take into
account the nature, circumstances, extent, and gravity of the prohibited
acts committed and the violator's culpability, prior offenses, ability to
pay and other matters as justice may require when it sets the amount
of the forfeiture.
. Paragraph (3) gives the FCC the discretion to use a new procedure

to enforce forfeiture penalties. TheFCCis given its clioice of using a
full adjudicatory hearing under section 554 of the Administrative
Procedure Act or tlie traditional written "show cause" proceeding,
under newparagraph (4), Under this new procedural alternative, the
FCC mustissue a notice andgrant an opportunity for a hearing before
the Commission or an administrative law judge. Once the Commission
has reached a final judgment on a forfeiture penalty, the violator has
a right to seek judicial review of that penalty pursuant to section 402
(a) of the Communications Act, which is the standard appellate
procedure applicable to any finalFCC order. Any person who fails to
pay the forfeiture penalty after it has become final and unappealable
IS subject to a collection action in the appropriate district court of the
United States brought by the.Attorney General. The validity and
appropriateness of the final orderof a forfeiture penalty are not sub
ject to judicial review in such an action.

Paragraph (4) describes the alternate forfeiture procedure avail
able to the FCC. If the FCC chooses to invoke this procedure, no
forfeiture liability shall attach unle^ a written notice of apparent
liability was issu^ by the Federal Communications Commission and.
eitherwasactually received or was sentby registered orcertified mail
to the person's last known address. The notice mustspecifically iden
tify theparticular provision of law, rule, regulation, agreement treaty,
convention, licensee,permit, certificate,, or other authorization or order
involved. Additionally, theparagraph retains the current reqiiirement
that any person notified be granted anopportunity toshow in writing
within a reasonable period as set by FCC rule whyhe or sheshouldnot
be held liable.
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ParagrapK (5) is new. It provides a special procedural protection
in addition to the provisions of paragraphs (3) and (4). It applies
to everyone except those persons who hold or areengaged in activities
which require FCC license, permit, certificate, or other authoriza
tion from the Federal Communications Commission or any person who
is-providing any service by wire subject to the Commission's jurisdic
tion. Under tMs additional procedure, the Commission must first send
the pei'son a citation of the violation and provide a reasonable oppor
tunity for personal interview with an FCC official at an FCC field
office* nearest the person's residence. No forfeiture liability under the
amended subsection, will attach unless the person has thereafter en-
ffaged in the conduct for which the; citation of violation was sent.
I^en a person subsequently engages inthe same conduct for which he
or she has already been sent a citation and given an opportunity for in
terview, a second citation need not be sent. Any subsequent notice and
forfeiture may extend not only to the conduct occurring subsequent
to the citation of violation, but also to the initial conduct for which the
notice of violation was sent and opportunity for personal interview
given.

Paragraph (6) amends the present forfeiture limitation periods.
It estamishes two different limitation periods for forfeiture under the
amended subsection. For persons holding a broadcast station license
under title III of the Communications Act, no forfeiture liability shall
attach for any violation occurring before the current lic^se term or
1 year prior to the date the notice of apparent liability is issued,
whichever is earlier. In no event can a notice be issued more than 3
years after the date of the violation. For everyone else, no forfeiture
may attach to violations 1 year before the date of the notice issued.
SeotionS.

This section conforms section 504(a) of the Communications Act
to new section 503(b) (3). A trial de novo inthe Federal District Court
by the Justice Department will not be necessary in the case of a section
503(b) (3) adiudicatory proceeding. This section alsoamendsexisting
section 504(b) of the Communications Act which gives the Federal
Communications Commission authority to mitigate or remit forfeit
ures. The FCC would be given new authority to remit or mitigate
common carrier forfeitures imposed under title II of the Act. This
would be in addition to existing-authority to mitigate or permit for
feitures under parts II and III under title III (JJaritime Radio Sta
tions), new section 508(b) (General Forfeiture Provisions) and sec
tion 507 (Violations of the Great Lakes Agreement). It conforms
SMtion 504(a) to reflect the repeal of section 510and it makes the de
cision to miti^te or remit forfeitures solely a function of the Com-
imssion's <iiscretion by deleting the existing requirement that theper
son liable must apply for mitigation or remission.
Section A

This sectionrepeals existing section510 of the Communications Act
of 1934 (47U.S.C. 510), which provides for forfeitures applicable to
nonbroadcast licensees and operators.

All of the offenses enumerated in section 510 are consolidated in
amended section 503(b). The notice, limitation, maximum forfeiture
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amount and stow cause procedures are amended and consolidated in
p^posed section 503(b) asdiscussed above. The requirement that the
nCC provide an opportunity for a personal field mtervdew to non-
broadcast station license after issuing a notice of apparent liability
is deleted.

Section 6,

This section modifies existing section 2(b) of the Communications
Act:of 1934 (47 U.-S.C. 152(b)j which-limits 1he jurisdiction of the
Commission over connecting carriers to sections 201 through 205 of
title n of the act. Since section 6 of S. 1547,as reported, would give
the Commission CATV pole attachment regulatorjr authority over
connecting communications comnion carriers otherwise exempt from
the provisions of the 1934 act as noted above, a conflict arises between
the limitation on the Commission's jurisdiction of section 2(b) and its
duty to regulate imder proposed new section ^4, set forth in section 6
of S. 1547, as reported. Section 5 of S. 1547, as reported, removes this
conflict by removing the jurisdiotional limitations of section 2(b) as
they would otherwise apply to proposed section 224.

Section 6.

This section adds a new section 224 to title II of the CoramunicatioM
Act of 1934, as amended, relating to regulation by the Commission of
the provision of pole attachment space to cable television systems by
owners and controllers of utility poles. Subsection (a) of proposed sec
tion 224 sets forth definitions of terms used in the succeeding subsec
tions. The term "utility" is defined to include entities such as electric
power and telephone companies whoserates or charges are regulated by
Federal, State,or local bodies. If such a utility owns or <^ntrols utility
poles used for wire communication, itds subject to tlie jurisdiction of
the FCC for purposes of section224. "Wire communication" is defined
in section 3(a) of the 1934 act (47 TJ.S.G. 158(a)_). Certain of such
utilities are esempted fix>m the provisions of section 224: Railroads,
municipally ownedpower systems, electric and telephone cooperative
companies,- and like entities^ owned by the Federal Government, any
State, or any political subdivision; agency or instrumentality of any
State. The term "pole attachment"-is defined to mean the attechment
of the cables of a CATV system to a pole or occupation of a duct or
conduit, or other right-of-way owned or controlled by a utility. Duct
or conduit systems consist of underground reinforced passages for
electric and communications facilities as well as underground dips, lat
eral mem^rs, hand holes, splicing boxes, orpull box^. ^

Subsection (b) of this section directs the Commission to regulate
the rates, terms, and conditions whereby CATV ^stems attach their
cable distribution facilities to poles owned or controlled by utilities.-
The Commission regulations shall provide that such matters are just
and reasonable to all pole users. Subsection (b) also directs the Com
mission to adopt rulesand regulations to implement its regulatoryau
thority within 180 days from the date of enactment. This subsection
requires the Commission to adopt procedures to adjudicate compladhts
relating to CATV poleattachmentsand directs the Commission to take
appropriate actionupona findingthat a particular rate, term, or condi
tion for pole^attachments is unjust or unreasonable. Among other ac-
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tions the Commissioa mayorder a party violatmff the provisions of
this section to cease and desist from further violation, pursuant to
existing cease and desist provisions of the Communications Act of
1934, as amended. ^ ....

Subsection (c) of this sectionrestricts the jurisdictional reach of the
Commission's pole attachment authority. The Commission shall have
no such authority in any State which regulates the rates, terras, and
conditions for pole attachments. A State may recapture pole attach
mentjurisdictionat anytimesimply bynotifyingtheCommission that
it regulates the matters encompassedby tliis section. Such notification
would have the effect of automatically preempting the Commission's
authority as to CATV pole attachments in that State.

Subsection (d) of this section defines the term "just and reasonable
rate" by describing a range within which a reasonableand just CATV
poleattachment rate must fall. The lowerend of this range wouldbea
rate which reimburses the utility for its costs borne to accommodate
the CATV pole attachment, costs which it would not have incurred but
for the presence of CATV cable on its poles. The imper end of this
range is expressed in terms of a charge to •the CAT v pole user whidi
reflects its proportionate share of the total costsof the pole, such total
costs being the recurring operating expenses and capital costs attrib
utable to the utility pole. Cable's proportionate share would be calcu
lated by determining the percentageof usablespaceused by the CATV
system (i.e. the actual physical attachment plus clearance space be
tween the CATV attachment and adjacent attachments) and multi
plying that percentage by the total of the capital costsand operating
expenses of the en-tirepole.

Subsection (e) of this section limits the effectiveness of the rate-
setting formula set forth in subsection (d) to 5 years. Thereafter the
Commission-shall be guided by the "just and reasonable" standard set
forth insubsection (b) oftl:^ section.
Section 7,

This section provides that these amendments shall take effect 30
days after the date of enactment. Any act or omission which occurs
prior to the effective date of this act shall continue to he subject to
forfeiture under the provisions of section 503(b) and 510 as -then in
effect.

Regplatort Impact Statement

S. 1547, as reported, would expand the scope of the "Commission's
regulation in several significant respects. As to that portion of the bill
renting to forfeitures, the Commission's authority to fine persons or
businesses found to violate the provisions of the dommunications Act
of 1934, Commission rules, and related matters, would extend to en
titiesnot previously subject to such forfeiture authority. The Commis
sion already exerc^es regulatory oversight of the activities of most of
these entities. S. 1547, as reported, provides the Commission with an
additional enforcement mechanism to assure compliance by these en
tities with existing rules and regulations applicable to their communi
cations-related activities.

As to the pole attachment regulation sections of S. 1547,as reported,
the Commission would be granted regulatory authority over entities
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and persons not previously subject to FCC jurisdiction, such as elec
tric power companies, and would expand the scope ofthe Commission's
existing jurisdiction over communications entities (telephone com
panies) whose interstate practices are already, subject to FCC regula
tory supervision. Railroads and several types of entities which fall
within the overall categories of electric power and telephone utility
companies are exempted from the Commission's poleattachment regu
lation•(publicly owned power companies, cooperativdy organized
telephone and power companies). It is estimated that at least122 in
vestor-ownedelectric power companiespresently have pole attacliment
agreements with cable television systems. In addition to the BellSys
tem operating companies, there are an estimated 1,600 independent
telephone companies which may fall under FCC poleattachment jur
isdiction. The Federal Communications Commission estimates that cur
rently ^ere are 7,800 CATV pole attacliment contracts in effect, most
of which involve, entities not specifically exempted from S. 1547, as
reported.

S. 1547, as reported, conteitiplates the assumption by the States of
CATV pole attachment regulation, resulting concurrently in preemp
tion by such States of FOC involvement in CATV pole attach
ment matters in those States. Accordingly, the extent of the Commis
sion's "regulatory responsibilities in this area should gradually dimin
ish. It is not possible at this time to estimate tlie number of States which
will eventually recapture CATV pole attachment jurisdiction from the
Commission, At present there are about 15 States which could take
such action without enacting special legislation or taking other neces
sary initial steps. ,

The committee has been unable to oMain specific predictions of the
economic impact on businesses or individuals affected by this bill. The
committee has no reason to believe that there will be any impacton
personal privacy of businesses or individuals as a result of enactment
of S. 1547, as reported. FCC paperwork requirements would not be
substantially increased as a result of grantmg the Commission ex
panded forfeiture authority. While the.Commission's new CATV pole
attachment authority might require some increased paperwork as h
result of" regulations prescribed pursuant to this bill, the committee
estimates tliat such paperwork will gradually diminish as the Com-
niission's initial implementation of CATV pole attachment regulation
becomes settled, and as the States act to implement their own CATV
pole attachment regulatory plans, therebyreplacingFCC involvement
in situations where State plans exist.

No ad(Hfional recordkeeping requirements would be imposed on en
tities subject to expanded FCC forfeiture authority as a result of this
bill. No significantly increased recordkeeping burd^s would neces
sarily fall on entitiessubject to FCC CATV pole attachment jurisdic
tion. The hill contemplates that the Commission may accept all rele
vant data and records which affected electric power and telephone
companies file or maintain withthe various Stateor local public utility
commissions which otherwise regulate the practices of &ese entities.
Furthermore, thebill directs the Commission toinstitutea simple com
plaint procedure to adjudicate CATV pole attachment matters on a
case-by-case basis, and does not require the Commission to engage in a
large scal,e regulatory program.
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Estuiated Costs

In compliance "with section 403 of the Congressional Bu^et Act of
1974, thecommittee requested the Congressional Budget Office to pre
pare a cost estimate for S. 154T, as reported, which is included in its
entirety as follows: "

CoxonESSiONAL Budget Office,
U.S. CON-OEESS,

WasKingtonf D.C.^ October 17^ 1977.
Hon. AVarrek G. Magn'uson. _
•Chainncun^ Gommittee on Commerce^ Science^ and Tran^portaiton^

U.S. Senate^ WasMngton^D.O.
De.4R >Ir. C1IAIR3IAN: Pursuant to section 403 of the Congressional

Budget Act of1974, the Congressional Budget Office has prepared the
attached cost estimate for S. iri47, the Communications Act Amend
ments of 1977. . ,, , , X •1

Should the committee so desire, we would be pleased to provide
further details on the attached cost estimate.

Sincerely,
Aiace M. Eivlin, Uvrcctor.

Congressional Budget Office—Cost Estimate

October 17, 1977.
1. Bill number: S. 1347.
t!. Bill title: Communications Act AmeiKhuonts of 1977.
3. Bill status: As ordered reported by the Senate- Committee on

Commerce, Science, andTransportation, October 11,1977.
4. Billpurpose: This billprovides for theregulation, bytheFed^al

Communications Commission (FCC), of rates, ternis, and conditions
for the attachment of cable televisionsystemsto utility poles,conduits,
or right-of-way owned or controlled by a utility. It also amends the
rules regarding forfeiture liabilities and penalties.

5. Cost estimate:
[In thousaiuls ot dollars! mtimattd

Fiscal year: coete
1978
1979
1980 630
1981 — 697
1982 '6o

The costs of this bill fall within budget function 400.

fi. Basis of estimate: This bill increases the regulatory responsibili
ties of the FCC, thus inci-easiug its manpower requirements. It is
assumed, however, that some of the re^latory functions will be per
formed by the various States. It is estimated that the FCC will need
to iiire 20 additional lawyers, economists, and clerks to first develop
attachment regulations and then process complaints. Additional
lawyers, engineers, and clerks will also be required to enforce for
feiture regulations (estimated at five in the first year ofoperation and
five more, over the next 5 vears).

For the purpose- of this estimate, it is assumed that this bill will be
enacted onor about April 1, 1978. On this basis, these personnel re-
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quirements will result in an estimatedcostof $173,000 during tlie latter
part of fiscal year1978, increasing to $575,000 when fully implemented
in fiscal year 1979. Costs in the following years reflect the increase in
personnel for forfeiture regulation, inflation, and shifts in manpower
resources as actual processing of complaints begins.

7. Estimate coi^arisoh: None.
8. Previous CBO estimate: Nonei
9. Estimate prepared by: Mark Berkman (225-7760).
10. Estimate approved by;

0. G. NtrcKOLfi,
(For James L. Blum,

AssUtant Director forBvdget Andlym).

AUTHORIZATION, APPROPRIATION—URANIUM MILL
TAILINGS—RADUHON EXPOSURE

P.L. 95-~2S6, see page 92 Stat. S8

Senate Report (Energy and Natural Resources Committee)
No. 95-72, Mar. 29, 1977 [To accompany S. 266]

House Report (Interstate and Foreign Ckimmerce Committee)
No. 95-649(1), Sept. 29, 1977 [To accompany S. 266]

House Report (Interior and Insular Affairs Committee)
No. 95-649(n), Oct. 17, 1977 [To accompany S. 266}

Cong. Record Vol. 123 (1977)

Cong. Record Vol. 124 (1978)

DATES OF CONSIDERATION AND PASSAGE

Senate April 4, 1977; February 7,1978
House January 24,1978

The House Report (Parts I and II, this page and p. 143,
respectively) is set out.

HOUSE REPORT NO. 95-649—PART I

[page 1]

The Committee on Interstate and Foreign Commerce, to whom was
i-eferred the bill (S. 266) to amend Public Law 92-314 to authorize
appropriations to tJie Energy Research and Development Adminis
tration for financial assistance to limit radiation exposui-e from ura
nium jnill tailings used for construction, and for oilier purposes,
having considered the same, report favorably thereon with amend
ments and recommend that the bill as amended do pass.
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WA Exhibit No. 14

Pole Attachment

Rental Formula Comparisons

'RENTAL'FORMULAE-

PUBLIC

n
POLE SPACE TVA APPA ARKANSAS F(X CABLE

POLE HEIGHT 37-5' 37.S' 374' 374' 37.5'

POWER T.irAHoeated
Part of 10.17' of 'Assignable"

(Usable) Soace
8.17' Allocated

Not Specified • Part of 13.5' of

'Usable" Soace

Not Specified • Part of 13.S' of

"Usable" .Snace

COMMUNICATIONS WORKER SAFETY SPACE
Allocated Equally to 2

Communications Entitles

3.33' Allocated to "Common

Soace'
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" St)ace

Allocated to Communications

Attachers - Part of 13.S' of

CATV

TELCO

1' Allocated

2' Allocated

1' Allocated

r Allocated

1' Allocated

1'Allocated

1' Allocated

N/A

1' Allocated

1' Allocated

SUPPORT SPACE
Shared Equally ByAllAttachers

(Including Owner]
Included In "Common" Space

Included as Part of the "Un

usable" Space
Known as "Un-usable" Space Known as *Un-usabIe" Space

MINIMUM ATTACHMENT HEIGHT TO GROUND UNE

IN GROUND FOR STABtUTY

18"

6'

18'

6"

27.33' 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 OF ATTACHERS (INCLUDING

OWNER)
3 3 3 N/A 3

CALCULATION

, . 3.33 , 24 , 2 27.33
l+3'-3-

1

134
37.537.5 37.5 37.5

56 OF ANNUAL CHARGE AUOCATED TO CATV 28.44« 2E.96K 18.8656 7x5156" 24.0056

* 1' Divided by 13.S' of "Usable"

Space
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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 usere

SPLIT EVENLY TO

ALLATTACHER5

NOT TO SCALE

ELEaRICAL

(6.17')

SAFETY

(3.33')

CABLE

(1.0')

TELEPHONE

(1.0')

SUPPORT

(26.0')

20'CLEARANCE

6'IN GROUND

PUBLIC

11.5*

26'



INDIANA 40' POLE - 2 Party Pole

SPACE ALLOCATION ILLUSTRATION

Allocates usable space

Equal sharing of safety space
among ail 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

Results 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

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 proratlon based on the # of 2

& 3 party poles

NOT TO SCALE

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

if"

ELECTRICAL

(13')

SAFETY*

(4.0')

CABLE

{1.0')

TELEPHONE

(2.0')

SUPPORT

(27.0')

20'CLEARANCE

r 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 all users
including electrical

Space allocation is 18.86% based
on assumed 37.5 foot pole with 3
average users, including 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

(1.0')

SUPPORT

(24.0')

18'CLFAfiANCE

6'IN GROUND

PUBLIC

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'

Y

A

24'
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PUBLIC

Pole and Conduit Rental Calculation Information
(Dollars in thousands & Operational Data in whole numbers)

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 nformation ($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

1
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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(ft): 257

Circutt 1
Primary Conductor: 4 ACSR (7/1)
Neutral Conductor: 4ACSR (7/1)

Cable -1 Sag (In): 69

ANS PL-Length (ft):40
ADJ PL-Length (ft):40

Setting Depth (Ft): 9.2
Setting Depth (Ft): 9.2

ANS PL

BlueridgeEMC -LenoirNC

Average Span - 257ft

Average Pole Length - 36.87
Pole Depth 6fl - 30.87ft Out of Ground

Legacy Power Space • 8.5ft

CATVAttach Ht -141.98 from pole top

MaxAttach 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
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Q

New York, July 9, 1945.

..Member 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 Coordination of Sup
ply'and Signal Systems — December 9, 1922.

Principles and Practices for the Joint Use of Wood Poles of
Supply and Communication Companies — Feb. 15, 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. Sammis

E. C. Stone

^Edison Electric Institute Representatives

M. R. Sullivan

K, S. McHugh
Bell 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 an<JItele-
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.' Young, Chairmont
General Blectrlc Company,

R. H. Ballaro,
Southern California Edieon Company,

M. R. Buup,
H. L. Dohorty & Company,

H. M. BvLLEsay, Represented by R. F. Pack
H. hL Bylleaby & Company,

J. J. Carty,
American Telephone and Tetesraph Company,

Banoioft Geeraroi,
American Telephone and Telegraph Company,

E. K. Hall,
American Telephone and Telegraph Company,

L. H. Kinnard,
The Bell Telephone Company of Pennsylvania,

Martin J. Insull,
Middle Weet ntllltles Company,

Robert Lindsay,
Cleveland Blectrto Illuminating Company,

Ben S. Read,
The Mountain States Telephone and Telegraph Company,

Paul Spbncer,
United Goo Improvement Company,

Guy E. Thipp, I«
Westinghouse Blectrlc & Manufacturing Company.

M. H. Aylesworth, Secretary,
Matlonol Electric Light Association,

Messrs. Bump, Pack and Gherardi were designated as an Engi-
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necring Subcommittee representing both interests with instructions
to classify the types of situations in vhich engineering or technical
conflicts were arising. They selected a committee of engineers
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 parties and (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 Subcommitteein 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
known as the Principles and Practices, and which with minor
editorial changes are reproduced in this booklet.

Early in its work the Enpneering 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 gready
facilitated the solution of coordination problems by the power and
telephone companies arid have enabled them to arrive at sound
engineering answers to the new problems which have accompanied
advances in the power and communication arts.

j I

i



a? and
COMMUNICATION SYSTEMS

Scope.

These principles and practices are intended to apply to all new
installations, extensions and reconstructions and to the mainte
nance, operation and changes of all communication and supply
systems,where inductive coordination may be required now or later
to prevent interference with the rendering or providing of supply
or communication service.

n

PRINCIPLES

Du^ of Coordination.

(a) In order to meet the reasonable service needs of the
public, all supply and commttnication 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 convenientlyand 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
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Inductive Coordination

facilities concerned, or likely to be concerned, in situations
of proximity.

(b) If it appears to any utility concerned that further con-
si|deration 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
taken into consideration including present factors and those
wllich 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 theseprincii^^
to existing construction.
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(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
be brought into conformity with these principles.

Coordinated Locations for Lines.

Utilization of the highways is essential to the economical 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 faiilities,
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
the same highway are not to occupy joint poles or where
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 be 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 be avoided.

(b) Detailed Location.

(1) Local Communication Lines.

Where to be located on the same highway wit|i 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 separate
lines on opposite sides of the highway more desirable.
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Inductive Coordination

Where to be located on the same highway with
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) Toil 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 samegeneral direction with higher voltage
transmission 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 Lin«.

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 mayije
preferable,

(4) Transmission Supply Lines.

Where to be located on the same highway with local
communication lines or shorter toll or shorter trunk com-
^\unication lines, separate lines on opposite sides of the

j^ghway are generally preferable unless a large number of

m . i

. I
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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 hi|^way
or to follow the same general direction with longer toll
or through communication lines, cooperative considera
tion 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
longer toll or through communication lines, s^arate lines
on opposite sides of the highway are preferable.

(S) Avoidance of Overfjuilding.
Overbuilding of one line by. another should be

avoided, where practicable. Where necessary for the two
Idnds of lines to occupy the same side of a highway, joint
use is generally preferable to overbuilding.

(c) Other Rights of Way.

The foregoing principles, although specifically mentioning
highways, should also, when applicable, govern situations in
volving private rights of way near to each other or to high
ways.

Deferred General Coordination.

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 location and Types.

When coordination of supply and communication lines of par
ticular types cannot be technically and economically established
under the methods of coordination covered by these principles,
special cooperative consideration should be given to determining
what location and type of construction should be established for
each line of such type.

n
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Inductive Coordination

PRACTICES

Introductory.

'J
These recommended practices supplement, and are intended to

be in accord with, the principles given in the foregoing. They are
based on experience, 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 thqr 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 inciiictive 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,

these general coordinated methods are insufficient, such of
j practices hereinafter specified as "Specific Coordinated

#



KdOO IVIOIddO nOZ 90 aon

Methods" should, in addition, be applied as will provide the best
engineering solution.

MUTUALLY APPLICABLE PRACTICES

Nodce and Cooperation.

Utilities between whose facilities inductive coordination is, or
later maY'*1jecome, 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 tliis end
there should be complete interchange of information.

Limitation of Influence and Susceptlveness.

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

susceptlveness during either normal or abnormal conditions should
be limited in so far as is nece<«<^ry and practicable.

Changes in 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 susceptlveness. 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 Instructions.

Communication companies should adopt operating instructions,
specifically outlining the procedure for notification of supply
companies when inductive disturbances arise on toll circwts 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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Inductive Coordination

Records.

A record 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 disturlxmces 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 Levd and Sensitivity.

TV- ~ower level and sensitivity of communication circuits
shoi \ so far as is practicable, designed and maintained at the
stan..juvi recommended for the class of service involved.

#
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Protection.

Protective devices should be such that they will not interrupt
the communication circuits by operating at unnecessarily low
voltages or currents.

Protective devices should be,-so far as practicable, so designed,
constructed and installed as not to unbalance the communication
circuits.,

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. If

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 drcuits.

Discontinuities.

Discontinuities should be limited to the number required by the
conditions.

Lines.

In order to minimize line unbalances, the resistance, inductance,
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
circruit 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 fcllaws:

Transpositions.

The capacitances to earth of the two sides of a telephone cir
cuit should be suitably balanced by transpositions. Before a
communication line is plated in service, a check should be made
to insure that the transpositions are properly installed and cor
rectly located.

Exceemve Spacing. }•
Excessive spacing of conductors should be avoided. This does

not mean that the spacing should be less than that required 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
unnecessary increases in susceptiveness.

Phantom circuits should be created only from similar adjacent
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 Return 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.

Bal^cing resistance or other compensating apparatus should be
inserted in the through side of a phantom group at the point
where the other side circuit is terminated.

If one circuit of a phantom group is equipped with composite
sets or composite ringers, the other side should be similarly
equipped arjtl the 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'a 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.

CoUs.

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 system. 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 vrindings 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.

Condensers.

The condensers employed in composite sets, signaling devices,
etc., should have adequate balance of admittance to grayed.

Rittgins and Signaling Equipment

The unbalance introduced by ringing or signaling equipment
should be limited, in so far as is necessary and practicable.

17



A,dOo nvioiddo IIOZ 90 aon Inductive Coordination

Central Office Circuits.

Central office circuits are to be so designed, installed and main
tained that any connection between toll circuits and subscribers'
circuits may be made through repeating coils.

Attention should be given to the control of unbalance in cords
and central office wiring.

Effort should be made to prevent the introduction of imbalance
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, of 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

18
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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 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.

Records.

Routine measurements of insulation, conductor resistance, bal
ance and induction should be 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^Msitions. - L
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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such as the local conditions demand. Where transpositions are
installed in both supply and communication circuits within induc
tive exposures, they should be properly coordinated.

Not^ 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 the transpositions
required within aii inductive exposure imp|tir the general transposition
scheme of communication or supply circuits outside tTie limits of inductive
exposure, the necessary readjustment of transpositions should be made
111 the section or sections of line adjacent to inductive exposure-
Uniformity of separation generally assist.s in the attainment of co
ordination. If discontinuities are of sufTicieiit magnitude to substan
tially affect the coupling, sections between such points should 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^d 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.
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Residual Voltages and Currents.

Residual voltages and currents should be limited as far as is
necessary and practicable.

Unsymmetrical loads between phases should be avoided in so
far as is practicable where they would give rise to residual cur
rents or voltages.

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 residua] 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 uflon unbalanced direct Vdmit-
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 the residual current may be increased or decreased.
Whether the total influence of the system is increased or decreased
will depend upon local conditions.

Discontinuities.

Discontinuities should be limited to the number required by
the conditions.

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 unbalancedi due to any
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cause, every reasonable effort should be made to remedy the un
balanced condition promptly.

Contact Resistance.

should be taken to avoid contact resistance which would
affect influence.

Lines.

In order to reasonably limit tlie 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.

ConBguration.

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.

Sxcessive 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-
luence should be avoided.
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Thre«-Phase, Four-Wire Systems.

If three-phase, four-wire grounded neutral supply circuits are
used, the neutral wire should be continuous except in case of a
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 build IRotat
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 commercial 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 components--of residual
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
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 Apparatua

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
which 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 sp"'"?-. street lighting circuits which, so far as practicable, have
a m m distorting effect on the voltage and current wave
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shape of the lighting circuit, both during times of normal opera
tion and times of lamp outages.

Ground Connections.

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
configuration of supply circuits within inductive exposures the
configuration should be selected so as to limit the influence.

Branch Circuits.

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 Transpositions.

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-
pcr 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 should be properly coordinated.

Note: Care should be taken in the installation of transpositions
that where practicable the transpositions are located nearest (he theo
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
should 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 stipply 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 conditions permit, consideration should be
given to special means and devices for reducing the amplitude of
harmonics on systems involved in inductive exposures.
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Reasonable efforts should be made to promptly replace out-
lamps on circuits equipped with individual transformers or
bridged reactance coils.

Tranaformera.

Consideration should be ^ven 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/ ""lurpose of these principles and practices, the follow
ing tei' . e used with meanings as given in these definitions:
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nductive 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.

leneral Coordinated Methods.

Those methods 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.

tpecific Coordinated Methods.

Those additional methods applicable to specific situations
where general coordinated methods are inadequate.

nductive 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.

nductive Exposure.

A situation of proximity between supply and communication
circuits under such conditions that inductive interference

must be considered.

nductive 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.

nductive Influence.

Those characteristics of a supply circuit with its associated
apparatus that determine the character and intensity of the
inductive field which it produces.

nductive Coupling.

The interrelation of neighboring supply and communication
circuits by electric or magnetic induction or both.
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Configxiraiion.

The geometrical arratigement 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.

Elechicaily 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.

Coordinated Transpositions.

Transpositions which are installed in either supply or com
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.

Resxdxxal 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
wires 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
f' ^ nd the ground as the other.
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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
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 Jxx 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.

Sensitivity.

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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INDUCTIVE COORDINATION

ALLOCATION OF COSTS

BETWEEN

SUPPLY AND COMMUNICATION COMPANIES

The Reports of 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
be 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. j

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.

In arriving at conclusions on this matter of allocation of costs,
the following were carefully considered. The solution to the
problem of inductive coordination should, of course, be based on
the service nfieHs 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
vith the classes of circuits covered in the Principles and Practices
ibove referred to which each utility should do in its system in a
jeneral way which will promote inductive coordination.

These measures, however, cannot take account of the problems
vhich arise in specific cases, and this was also recognized in
he principles on Duty of Coordination already referred to as
follows:
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"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 bdsed on the knowledge of the art."

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
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total cost of specific coordinated methods rather than in whether
or not the expense is incurred in one plant or the other or both.

In applying this suggested general plan for the allocation of
costs of specific methods of coordination, it is assumed the four
following conditions will be met:

1. That each system has complied with the requirements
fdr' general coordination.

2. That the best engineering solution of the specific problem
has 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
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.

I

34 !



KdOO nVIOIddO Z 1^02 90 aon

PRINCIPLES AND PRACTICES

FOR THE

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 genera! 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:

; •. Be the judge of the quality and requirements of its
s service, including the character and design of its own

facilities.
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(b) Provide and maintain facilities adequate to meet the
service requirements including such future modifications in
these facilities as changing conditions indicate to be neces
sary and proper.

(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 situa
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
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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In either general or specific contracts, any provisions treating
of the character of circuits on poles for joint use should be so
drawn as not to restrict changes in the character of the circuits
of either party, except that it should be recognized that such
changes 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 Considerations.

Legal questions, including the sufficiency of right-of-way grants
held by the parties 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 Readjustment 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
whir"" dependent on material and labor prices.
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8. ConfitTuction and Inductive Coordination.

The construction and inductive coordination employed in joint
use should be in accordance with mutually acceptable practices and
in conformity .with such recommendations of the Joint General
Committee as are issued from time to time.

PRACTICES

1. Territory Covered by 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 handjed by agreements
covering a specific line or certain specific poles.

2. Types of Joint Use Agreements.

Joint use agreement should f)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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Rentals based on individual contacts or attachments are not
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 aittachments 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 party.
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 Use 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 party 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 where a cooperative" study shows that joint
use is economical and is the best engineering solution.

(b) Each party 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 " VvTie goes on and as service conditions and the state
of the[ )hange.
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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
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
safety or service. It is also recognized that a utility will find
in some cases that it' 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
erect a new pole line or to extend or reconstruct an existing
pole line within the territory covered by the agreement, notice
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.

(b) When any party to a joint use agreement desires to
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.

i. Avoidance of Confiicting Lines.

Where joint use of poles is not to be established or where in
iccordance with Section 6 of these Practices joint use is to be
erminated, the parties should make every reasonable efifort to
ivoid .the establishment of conflicting lines.

40



^OO nvioiddo IIOZ 90 aon

Join( Use

6. Procedure When Character of Circuits Is Changed.

When either party desires to change the character of its circuits
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 efifectively
providing for separate lines. The party whose circuits are to be
moved shall promptlycarry 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 new 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 Rental 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 billing and the exchange of money between the parties.
This of ownership should preferably be accomplished by each
party (f r certain continuous lines rather than having the ownership
of the^ jin a given line divided.
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8. J<^t Fundamental Plan.

An effective way of handling the proper development of joint
pole lines in a given territory is through the full application of
the principles on cooperation including advance notice, advance
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
will be generally found possible to avoid any difficult situations in
locating the lines and the application of these Principles and
Practices to both the present and future developments can be
carried out in the most effective and economical manner.

9. Specifications for Joint Pole Construction.

It is intended that complete specifications covering recommended
practices for joint use of poles under various conditions will be
prepared as soon as practicable. Until such time as these spedfi-
calions 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.
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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 a 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 and telephone line con
struction in sparsely settled rurol areas ond 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 practicable 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 other requirements of the Joint Pole Practices as apply.

In line with 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.
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Basic Considerations
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In Its studies of long span joint use, the Subcommittee has found it C
convenient to group the factors concerned under three headings, namely, Structura^^
Coordination, Electrical Protection and Inductive Coordination. Q

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.

2. Clearances of power and telephone wires above highways
and above ground along highways and over ways generally.
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3. Pole sizes to provide required strengths and wire clearances.

Minimum requirements covering these factors are contained in Part
2 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 2 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 2 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 oi 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 2300 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
tJse of Poles - Telephone Circuits and 6.6 and 13.2 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 rxiral
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 ground. 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 rural joint use
involves "noise induction" in open wire telephone circuits. Studies in this con
nection indicate the importance of the following:

1. That the power circuits concerned have reasonably
low values of harmonics.

'2. That the telephone circuits be well balanced as regards
impedance to groimd 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 than 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

4.



voltage rural joint use were constructed. Data on five of tliese 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 surroxinding
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 others. 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. hi 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.

6.



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. hi 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 energiajed 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
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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- O
ments have established general patterns as to form which are adaptable to the jL
conditions obtaining primarily in urban and suburban areas. As affecting thinly q
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: *'Toint Use Agreement should prefer
ably be of a type under which each of the parties shares equitably in the cost of ®
joint poles.*' g

>
Recommendations O

Z

In completing its assignments, the Subcommittee makes the following
recommendations:

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.
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Line A Description

WA Exhibit No. 30.1 - APPA Rental Rate Calcuiation

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 / Line6 / Line 7

4 Usable Space 6.2 (Pole Height-Unusable)

5 Usable Space Factor 3.01% (Line1 / Line4) x (Line4 / Line6)

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/Unel2

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 / Line 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% Line 22 / Line 23

25 Applicable rate of return (default) 11.25% Presumption

26 Gross Pole Investment S 49,295,043.19 Line 9

27 Net Pole Investment $ 32,539,753.16
28 Return carrying charge 7.43% (Line 25 x Line 26) / Line 27

29 Total carrying charges 18.77% Line 16 + Line 19 + Line 21 + Line 24 + Line 28

RATE

30 Attacher responsibility percentage 38.40% Line 8

31 Gross cost of a bare pole $398.02 Line 13

32 Total carrying charges 18.77% Line 29

33 Pole attachment rental rate 28.69 Line 30 x Line 31 x Line 32
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Line tt 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 Calcuiation-Includes Safety Space

3 Unusable Space Factor 35.35% Line2/Line 6/Line7

4 Usable Space 6.24 (Pole Height-Unusable)

5 Usable Space Factor 3.01% (Line1 / Line4) x (Line4 / Line6)

6 Pole Height 36.85 Calculated with CPR Detail

7 Number of Attachers 2.35 Calculated using GIS data

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 aliocable to attachments
12 Total number of poles

13 Grosscostof a bare pole

50,390,546

87.29%

43,984,989 Line 9 x Une 10

108,086

$406.94 L[nell/Llnel2

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% Line 14 / Une 15

17 Maintenance expense for overhead lines 7,951,569

18 Pole investment In Accts. 364,365, & 369 164,546,374

19 Maintenance carrying charge 4.83% Line 17 / Line 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/Une23

25 Applicable rate of return (default) 11.25% Presumption

26 Gross Pole investment $ 50,390,545.70 Line 9

27 Net Pole Investment S 32,466,328.65

28 Return carrying charge 7.25% (Line25 x Line 26) / Line 27

29 Total carrying charges 18.25% Line 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 Line 31 x Line 32
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Line # Description

VVA Exhibit No. 303 ' APPA Rental Rate Calculation
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 / Line4) x (Line 4 / Line6)

6 Pole Height 36.87 Calculated with CPR Detail

7 Number of Attachers 2.35 Calculated using GIS data

8 Attacher responsibility percentage 38.32% 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

51,209,182

87.41%

44,762,958 Line 9 x Line 10

108,330

$413.21 Line 11/Llne 12

Gross Carrying Charge

14 Total general and administrative 9,566,925

15 Total electric plant in service 454,916,323

15 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/Line 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% Line 22/Line23

25 Applicable rate of return (default) 11.00% Presumption

26 Gross Pole Investment $ 51,209,181.87 Line 9

27 Net Pole Investment S 32,011,587.29

28 Return carrying charge 6.88% (Line 25 x Line26) / Line27

29 Total carrying charges 18.02% Line 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 Line 13

32 Total carrying charges 18.02% Line 29

33 Pole attachment rental rate 28.54 Line 30 x Line 31 x Line 32
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CONRIDEEATIONS INVOLVED IN JOINT USE OF FACILITIES E

BY SEA BOBBONERS AND TELEPEOHE COMPANIES U

latroduction

Joint use of facilities by power and telephone systems has been c
<1

found to be feasible in rural areas with the development of high ^

strength telephone wires that can match rjral power line spans and 3

the development of generally accepted construction standards and

safety devices to minimize any possible ]iazards4 ®ie power line

carrier telephone system^ wherein the power wires agt as guides

for carrier radio waves, is another recent develqpment having

application in rural areas.

Joint use. raises for BEA borrowers q.uestions of policy with

respect to (1) protecting and advancing the Interests of their

members in connection with telephone rates and area coverage,

(2; uniform relations with local telephone con^ianies in their

areas that may include mutuals, independents and members of the

Bell Telephone System, eind (3) development of engineering, con

struction and operating practices in cooperation with the local

telephone companies that will make Joint usa an asset to all.

Joint use raises for REA questions with respect to use of loan

funds ai.d protection of the Government's interests in borrowers*

systems as they may be affected by Joint use arrangements.
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The joint use contract forms, copies of which were distributed ^jj

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 REA borrowers and to
c

establish a practical working framework for relations between BEA ^
bcyTTOwere and their local telephone companies when they wish to

I
engage in Joint use of facilities. *

I. Objective pf Joint Use of Facilities

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 require

or make .joint us© desirable. •

The costs as well as the savings of joint use construction

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 little, 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. SEA Financing as Belated to JQlnt Use Facilities <

1
2

As a general rule, an REA borrower should not invest SEA u
€

loan funds In Joint use facilities in a given area to a greater

extent than would have been inquired to provide facilities capable

of rendering electric service alone in the saae given area. This ^

will raise no serious problem since the pole sizes in common use

by KEA borrowers are capable .of aocommodating 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 KEA borrowers' poles

and wires. Moreover, since telephone companies may also set and

own Joint use poles, an KEA borrower should actually have a lesser

investment in pole plant than would be required for separate line

construction considering an area as a whole.

III. Telephone Company Qualifications

The sample forms of contracts and the recommended payments

contained therein ^e. predicated on the. assunrption that the tele

phone supplier is fully competent to carry its part of responsibility

and that the KEA borrower will not be put to any additional expense

by reason of the telephone siipplier'a lack of knowledge or competence.

(Therefore, REA horrowers, before entering Joint use agreements, shoiild

satisfy themselves that:

• A. the telephone cong)ai^ concerned is a financially

responsible organization which is fully capable

of bearing its proper share of the costs and

responsibilities for any possible hazards.
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B. the telephone coiqpany has available a qualified

IV. Insurance

the telephone company has a maintenance and opera

tions force capable, where necessary, of maintain

ing its own facilities wlien installed Jointly with

power lines.

<

C
u
u

engineering and conetaructlon force to assure that ^

its facilities on Joint use lines will be installed

in accordance with accepted construction standards
T

and safety practices. . ^

a
c

3!he contract forms have no clauses concerning insurance coverage

on the assumption that each pai*ty .will carry its usual Insurance and

that in the event of ai^ claims, liability will be assessed-according

to the legal responsibility that is dete'rmined.

HEA borrowers should 'satisfy themselves that the local telephone

companies with which 'they sliare Joint use' facilities either

A. provide adequate reserves for insurance, or

B. carry adequate insurance policies.

The Bell Telephone System, for example, is self insured and

sets aside reserves against losses. However, smaller telephone

ccmpanies should be required to have liability insurance coverage

comparable to that carried by EEA borrowers.
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V. Safety ii U
U

C
It cannot be too strongly emphasized that proper precautions

should be tahen In joint use cor^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 be held conqjletely 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

construction with such companies in view of the risks and

costs involved.

All wires and appurtenances on .joint use poles should be

treated as hot when performing line work-

VI. rescription of Contracts

A. Power Line Carrier Facilities, REA Form J)S-209.

The highlights of this form of contract are

1. The telephone company is given the right to

transmit communications over the power lines at

frequencies in the I5O-5OO KG band, but there is

to be no interference with the use of frequencies

the EEA borrower outside that band.
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2. The telephone con^pany is given the right to have 5
> U

attached to the power lines and poles shch equip- C

ment as is necessary to provide for carrier

telephone service. All such equipment is furnished
h
T

or paid for "by and remains the property of the tele - • C

phone company "but for safety reasons -most instal^tipa c

and maintenance of equipment installed on power system

facilities is to be perfomed by the EEA borrower in

behalf of the telephone company.

3. The telephone cou^any will reimburse the BEA boirower

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, unit telephone equipment assemblies have been

established and uniform telephone conpany payments for

installation, removal and maintenance wort performed

by the EEA borrower in connection with such imits have

been suggested In Exhibit B. These payments make

allowance for average labor, material, transportation

and overhead costs. If experience discloses'that they

vary too greatly from actual costs in any particular

area, either party may request a revision annually.

The annual charge of $1.00 for each pole of the

EEA borrower upon which the telephone company has

attachments amounts to a leasing fee. The fee of
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$1.00 is purely nominal In viev of the fact that j
L

there is no experience with the actual operation C

of carrier telephone systems on which there could

he based an exact determination of any cost savings
h

of this method of providing telephone service that c
c

might be shared between the telephone con^iaEy and C

EEA borrower.. <
d

Power consumption payments are based on estimates

of the average power losses caused by the various

types of telephone company equipment connected to

or inserted in the power lines. The maintenance

'visit payment has been established to cover any

work done by the Cooperative on any specific

request from the Telephone Company. It is

anticipated that maintenance Jobs generally

will Involve single locations' and that the work

can he done in a single visit. The largest part

of the cost of the maintenance visit is in travel

time and motor vehicle expense, whether the trip

. involves replacement of a capacitor fu.8e.or complete

replacement of an isolating choke assembly.

4. If work is to be performed by the EEA. borrower on

behalf of the telephone company that is not covered

by the unit assemblies and costs set forth In
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ExJiibit B, additional relmbursemeat should "be U
L

agreed iipoii. This vould includej for exauiple, ^

replacement of poles or the initial installation

of poles of greater height or class to accommodate
T

the telephone company, C
«
c

5. The contract teim is 5 years 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 Ei^ibit A are illustrative only.

A separate document entitled "CONSIDERATIONS OE

MUTUAL UJTEEEST TO REA BORROWERS AM) TEIEPHOKE

COMPANIES IN INSTALLING AND MAINTAINING EQUIPMEHT

USED EOH CARRIER TELEPHONE SERVICE" 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, REA

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

ft
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C
It Sach party may own. Joint use poles anfi license

the other to mate attachments thereto.

2. Each'party reserves the right to exclude any of ?
(1

its facilities from Joint use. ^

3. Each party is responsible for the installation and

maintenance of its own facilities on the Joint

poles. !Phe owner is to maintain its poles.

k.' 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 inveatment in excess of the cost of

a normal pole Is paid by the paidjy requiring it.

A-shorter or lighter pole than normal may be

• installed by mutual agreement when suitable for

specific locations.

NO^: Class 6 is the suggested strength for a

normal pole on the assun^tion that the

normal pole will carry the usual single-

phase power circuit plus four (^) tele-

• phone wirefe.
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5. Inhere existing poles must be replaced to make

them suitable for joint use, the owner will set

new normal poles and assume the cost of transferring

its own facilities to the new poles. Kie licensee

will pay the ovner 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 mo3:« costly than normal

poles are required to meet the licensee's needs, the

licenses will also pay the excess costs. In

addition, -where an existing pole must be replaced

to accommodate the licensee's service drop,* the

licensee Will', also pay the owner the difference

bo'tween the cost of the new pole end a new pole

of the same size as the replaced pole. Appendix A

of the contract establishes tables of costs to

permit ready: calciOatlon of payments' due.

6. When poles must be erected between existing poles

to make a line suitable for join-t? use, they will

be erec-ted 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 licensee will pay a standard nnniig*) rental

fee per pole to the owner for the privilege of

occupying joint poles, Poles used for the sole

PUBLIC
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piu:i)oae of providing clearance- "between the facilities g

of the two parties, such, as-..sepondaries and services, ^
are not considered as joint.poles and are not subject

to rental fees. To slc^llfy agreement on whether a r>

pole provides clearance or siqiport, the following C
(1

interpretation, is suggested. Where Individual ^

services of either party .(secondaries for the EEA.
%

"borrower and servi.ce wires for the telephone "company)

are involved, single, pole crossover attachments shall

be treated as clearance attachments under the pro

visions of Article VIXI without regard to any support

Which may be supplied by the crossing pole. The term
I

"service wires" for the telephone conpany means a

service to a single subscriber -^ich may consist of

either insulated or open wire conductors.

The fees suggested InAppeudlz-B of the contract are

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 coimtry and make

allowance for costs to the owner and licensee of

modifying existing line to allow joint use, as

well as making allowance for extra costs to the

licensee of making arrangements to occupy Joint

poles.
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The rental fees payable by BEA borrowers to J
U

telephone conpanies are higher than those they U

receive because rural telephone systems ordi

narily employ smaller" poles than power lines and
h

incur a larger increase in cost than power systems ,
c

in supplying poles suitable for rural Joint usfe. y

The rental fees may be adjusted by mutual agree- -

ment at any time after 5 years from the signing

of the contract and at subsequent intervals of

not less than 5 years.

8. The fir'st page of Appendix B is self-explanatory

in its description of the hasic principles followed

in arriving at the rental jJayments suggested in

Appendix B. While the telephone cost figures

employed were those appropriate to Bell System

Companies, the same principles can-he- i^ed for

determining equitable rental payments for Joint

use with any telephone coii5)any.

The following example of rental calculations will

illustrate the method utilized In arriving at the
• *

suggested payments in Appendix .B;

<
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San^le Calculations of Telephone Company Rental Payment to RBA Borrower

Separate rural telephone pole line (Note 1)
Separate rural power poie line (Note 1)

Sum of separate pole line costs

Power System owned pole line suitable for joint use
Added Telephone Company costs on joint line (Note 2)
Added Power System costs on joint line (Note 3)

Total

Total Savings to both organizations $800 - $650

Telephone Cbn^iany's share of savings based on

respective cost of separate lines: or 44% (Note 4)
800

Assumed annual charge (Note 5)

Equols
Tel. Rent

per mile

Tel, Rent

per mile

Tel. Rent
per railc

Annual charge saved
by Tel. Cbt through
not having to build
a separate line

Equals 10% of ($350-100)

Equals $25.00

Leas

Less

Leas

Telephone Com
pany' 9 share

44%

$6.60

$350 per mile
$450 per mile

$800 per mile

$540 per mile
$100 par mile
$ 10 per mile

$650 per mile

$150 per mile

$ 66 per mile

10%

Total savings in
annual charges

of 10% of SISO

Equals $18.40

30 per pole.At 14 poles per mile, the rental payment is Equals'approxlmotely $1
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ITote 1: Per mile costs are tlaose qf "bare poles in place, including
right-of-vay, clearing, engineering and overhead In addition
to direct installation lahor and material costs. Such costs
will he mutualiy agreed upon when joint use contract is
executed.

Note 2: Includes such factors as:

(1) Allo-w8fa.ce for Telephone Ooiixpany*s share of costs for additional
poles (if recLuired) for Telephone Company's "benefit

(2) Allowance for additional cost of stringing telephone wire
under energized power circuits

(3) Additional protection feat\ires (99A and IQllA protectors) on
telephone circuits

(L) Allowance for engineering and survey-costs.

Note 3: Includes only item (2) of Note 7^

Note 4: An average value -of was used In the agreement form.

Note 5: No" specific annual charge is fixed in the agreement. In
the negotiations with the Bell System, a range of annual
charges was considered as yell as the appropriateness of a
differential between the annual charges that apply to
telephone con^ai^ and EEIA horrower operations. However,
the use of 10^ resdlts in rentals approximately equivalent
to those in the agreed upon tahle in Appendix B of the
contract form.

Note 6: Includes only item (3) of Note 2
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Sample 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

Telephone Company owned pole line suitable for joint use
Added Telephone Conpany costs- on joint line (Note 6)
Added Power System coats on Joint line (Note 7)

Total

Total Savings to both organizations-$800 - $650

Power System share of savings based on

respective cost of separate lines* or 56% (Note 8)

Assumed annual charge (Note 5)

Equals
Power System
Rent per mile

Power System
Rent per mile

Power System
Rent per mile

Annual charge saved by
Power System through
not having to build a
separate line

Equals 10% of ($450.90)

Equals $36.00

Less

Less

Less

Power Sys
tem's share

5^

$8.40

o f

of 10% ot $150

Equals $27.60

.00 per pole.
S27 60At 14 poles per mliet the rental payment is • • Equals approxlnBtely $2

$350 per mile
$450 per mile

$800 per mile

$540 per mile
$ 20 per mile
$ 90 per mile

$650 per mile

$150 per mile

$ 84 per mite

10%

Total savings in
annual charges
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Note Ys Includes suoh faotorB as: j]
U

C

(1) Allowance for additional cost of placing facilities

over telephone wires

(2) Attachments on ^ditlonal poles *
c(3) Allowance for engineering and survey costs. ti

ITote 8: An average value of 55^ was used In the agreement form.

9* Eiq contract term is 25 years and thereafter until

terminated "by 3 years * notice "by either party.

C. Application ~ Permit for Joint Use of Poles, BEA Porm

DS-211.

This form of contract was developed for use where widespread

joint use of-poles is not conten^lated. It will find use In

such cases as the elimination of structural difficulties that

may arise at crossing points or when common occupancy of a

few poles on one side of a hi^way is necessary. It Is also

a convenient means of recording those poles that are in joint

use. This 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 oompanies and HEA borrowers Is U
L

warranted here since the owner is reimbursed ^

at the outset for any extra ftosts.

Bb rental fee is payable for clearance attachments J
c

of service drops of either party. tj
C

4. Ohe owner may revoke the attachment permit on

60 days * notice and the licensee may terminate

the permit on 30 days' notice.

VII. Procedtire for Executing Contracts

The contract forms for Power Line Carrier Facilities,,

Form DS-209, and fpr Joint Use of Wood Poles, Form DS-210, provide

for approval by the Mmlnistrator of PEA. 3h accordance with the

usual procedures, three copies of a contract signed by the parties

thereto should be forwarded to the Engineering Division of HEA.

Two approved copies will be returned to the borrower^ one. for the

borrower's files and one for the telephone company. If an officer'

other than the President or Vice-president 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 PEA.

The fopa of Application-Permit for Joint Use of Specific Poles,

Form DS-211, does not call for submission to REA for approval and will

be subject only to review in the field by the Engineering Division.
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C
Under* the contracts for Foyer Lino Carrier Facilities, iJ

II

Fonn DS-209, and for Joint Use of Vood Poles, Form US-SIO, a ^

specific regyest and authorization must he. made each time it is

•desired to mahe attachments to poles and vires. The KEA ^

horrower and telephone company should establish procedures f
ti

complementary to the contracts for establishing working c
I 0

I <
relationships... 2

VIII. Constmction Standards

Any type of Joint use of poles should conform to the

requirements of the National Electrical' Safety Code ezcept as the

req.uirements of local authority may be more stringent,

1, For power line carrier ins*ballatlons, installation

drawings and other engineering information are supplied

in the attached document dated July 9/ 19^7; and entitled

"Considerations of Mutual interest to EEA Borrowers and

Telephone Companies in Installing and Maintaining Equip

ment Used for Carrier Telephone Service,"

2. For -Joint use of poles, -augges-fced standards based on

the National Electrical Safety -.Code are contained in .

E.E.I. Publication No. M12, "Joint Pole Practices for

Supply and Communication Circ*uits" and Part 5 thereof

entitled "Special Considerations for Long Span Joint
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TJee*" These are available i'rom Bell System companies aud 2

from the Edison Electric Institute, k20 Lexington Avenue, ^
Ifew York 17, IT. Y.j at a price of $1.25.

IX. Billing and Accoimt'i'ng t

c

«

Exhibit B of the agreement form for Power Line Carrier ^

Facilities, ESA Form BS-209, and Appendix A of the agreement form

for Joint Use of Wood Poles, BEA Form" DS-210, are designed to

sli]:5)lify and expedite the billing procedures for amounts that may

be due the oiraer from" the licensee for work done to make facilities

suitable for joint use. Any cpst figures or values that are left

blank in the sample forms should be supplied from locally

S-Pplicable 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 wide differences.

The internal accounting of BEA borrowers need not be

complicated by the billing procedures established under the joint .

use contracts and should be undertaken in the usual manner to

reflect actual costs as closely as is warranted.

A. Accounting for Changes in Plant

All changes in size or location of poles

owned by BEA cooperatives should be handled
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C
for accomting purpoeos in accordance vltli the 2

L

Manual of Worh Order I^ocedura and Belated ^

Instructions, lEbxiS; if a pole Is removed "and

replaced, a retirement and construction work x*
T

order should h© prepared dnd cost recorded -in c
ti

the appropriate work in progress account in ^

the usual manner. Amounts to be received from

the telephone con^anles in accordance with the

terms of the contracts are to be based on the

costs as agreed i^on in the contracts aT>d will

not, therefore, be the same costs as reflected on

construction and -retirement work orders. Any

payments received from the telephone conpanies

in connection with plant changes should be

credited to Account iH, Betirement Work in

Progress. If the amount received is more than

sufficient to cover any balance in this account

because of such charges, the difference should

be debited to Account and credited to

Account 265.1/393, Donations In Aid of

Constmctlon.

B. Accounting for Bevenues and Expenses

1. Telephoue Congiaiiy Rental Payments,

Bevenues to be received from the telephone

con5)any for pole rentals should be credited
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"bo Accoiuit 610, Hent froai Elacfcrio Property * t
<

Land charged to Account 125.2, Other Accounis .U

Eeceivabla. Eie'contract provisions dealing

with rental payments require that a complete

record be kept of all poles of either party
T

c

which are in joint usej that any rentals to «
c

be billed eball be on a yearly basis according

to tlie nmnber of Joint poles In use on tlie day

preceding the specified billing date. Eie rent

. per pole will be in accordance with the contract

appendices. Payments by borrowers for taxes

assessments on their own property should normally

be charged to appropriate tax expense.

2. Installation and Maintenance Work for Q?elephone

Cofflpanies.

All revenues and expenses Involved in installation,

repair or maintenance of the telephone company's

attachments to poles, or for other work done for

the telephone ccmpany on a reimbursable basis

as provided for in the contracts, should be

included in appropriate separate siibaccounts of

520.1 and 520.2. Charges to telephone conpanies
i

for maintenance service should be debited to

Account 125.2, Other Accounts Eeceivable, when

the credit to Account 520,1 is recorded.
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3- Energy Sales. , . C
hMonnts to "be received from the telephone company J

for electric energy consumed in connection vi'th

carrier service should he credited to Aooomt 6oB,

Other Electric Service, and charged *to Account
h
T

c
c

125.2> .Other Accounts Eeceivahle. «
c

Payments to Telephone Con^enles.

Payments to a telephone conqpany for rental of its

poles' or for its plant changes necessitated hecause

of the Joint use agreement are to he charged to the

appropriate rent expense account, nameOy, 776, Hants.

Payments to telephone conrpanies for tree trimming

other normal operating or maintenance worh done by

them for a borrower should be charged to appropriate

expense accounts.

C, Capital Credits

Any revenues received as pole rentals or for electric

energy losses in connection with carrier service

should not be included in the hase for patronage

capital distribution.

«0.C. OOVCRMUEKT PRtKTIKO OyflOB I lft» O* 1W4U
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September 1, 195O

To s All REA Borrowers ^
T

c

Rrom j George Haggard^ Deputy Administrator *, ^
c&ibject: Joint Use of Borrowers* Wood Poles by Telepiione Systems 3

Requiremsnt of REA Approval j
Use of HjSa Form DS-211 ^

Under date of July 3^ 1947> there were transmitted to all REA borrowers
sample forms of contracts covering joint-use arrangements with telephone
companies. At the same time, a biaietin entitled "Joint Use of Facilities
by REA Borrowers and Telephone Companies" was circulated. This bulletin
describes the contract forms and their use and purpose in detail. On
December 22j 1949# there was transmitted to all E3SA borrowers a memorandum
relating to the ^oint-use arrangements and suggesting forms of amendments
of the joint-use contracts to effectuate area coverage telephone service.

Forms DS-209 and D3-210# as amended to include area-coverage provisions,
are the contract forms to be employed for joint-use arrangements which are
entered into for the purpose pf permitting use by telephone companies of
IlSA.-financed facilities to furnish subscriber telephone service, ihese
forms 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 RBA approval.

There have come to REA*s attention numerous instances where 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, authorization by the borrower; in others,
upon oral authorization, or by written permission but not by contract on
Form D3-209 or Form DS-210, or pursuant to contract on Form DS-209 or
Form DS-2iO but without REA approval, or by permit on Form DS-211, AH
such contacts made for subscriber telephone service must be considered
unauthorized except where made pursuant to a properly executed and ap
proved contract or a contract entered into by the predecessor o^mer of
systems or facilities acquired by an REA borrower,

c

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 by RBA Borrowers and
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Telephone Companies" (p. 16) ifc is intended for use in such cases "as the 5

' elimination o£ stiniotural difficulties that may arise at crossing points J
or idien common occupancy of a few poles on one side of a highway is ' i]
necessaryKiis pennit form prescrlhes only a nominal rental fe© since Jj
it Gontengslatss reimbursement of the owner of the poles for costs involv- ^
ed in rearrangements, etc», required for the joint use«

A survey is now being conducted by the REA Engineering Division to deter
mine the extent to which joint use is practiced and to- appraise its f,
usefulness and effectiveness. Reports already received show cases of *
unauthorized attachment, including many in idiich Form DS-211 was improper- e
ly employed instead of Form DS-210 idiioh requires REA. appi'oval. This a
practice should be. discontinued forthwith as it has 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 2
had been used.

Borrowers lAiich 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 03-210, with the area-coverage
amendment, submit it to REA for approval, and arrange' for relmbiirsement
by the tslephone company involved of any e:q)endit'ures incurred by the REA
borrower in connection: with joint use viiich 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 any time upon 60 days' notice by the owner of the
facilities0

It is recognized that joint-use arrangements properly entered into can
affect economies \Aiich can be equitably shared and can contribute toward

• the conservation of materials and marqjower which 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 which have been estab
lished for such arrangements is indicated.

The cooperation of an RSA borrowers is solicited for the field engineers
who are now conducting joint-use field surveys.
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Miy U, 1951

Toj REA BorroiyeTg * • •

Prom; George W, Haggard, Actlpg Administrator J
c
c

ti
c

Subject; Joint Use of Wood Poles by -Power and Telephone Systems; Aroa Coverage

a. General 1— ^

By memorMdum dated December 22, 19-49, Imposed as a oonditlon-of its
approval of Joint-use contracts the inolusion of amendments designed to assure
the availability of adequate telephone service to the widest .praotiqabla number
of ^ers of such service.- This memorai^um is dspued to oiarlfy several poiiyts
as to the area-coverage requirement in connegtion wltii Joint" use of wdod polos.

j furnishes an alternative form of ^endment to Form DS-210 which may b©used Instead of the amendment appearing ik 'the December 22^ 1949 memorandum.

Borrower's Responsibility Regarding Joint Use

• 4.^^ i^tially the 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 deoislan, due consideration should be given to the
following important factors;

lo Is Joint use generaUy in the beat interests of all of the member-
owners of .the electric systemT

2. Do the economic- benefits at least equal or exceed the -additional
costs incurred under the Joint-use agreement?

3. Will the a^eement actually result in. an appreciable increase in
telephone service in the area, without' avoidable discrimination
against some member-owners?

4» Will the economic benefits and increased telephone sejcvice Justify
the additional safety hazards to electric system personnel involved
in maintenance and operation of Jointly used facilities?

5. Will the economic and telephone service, benefits Justify the addi-
tional physical burden-on the' electrldal facilities and 'the hazardb
of sleat and ice which may be multipl-ied by the addition of telephone
circuits?

Once a decision is made by an ele.otrical bprrower to enter into a Joint-use
agreement, it must be submitted to KEA for approval before becoming effective.
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^ere the Area-Coyeraga Aisf^ndmentg Are mt

area-coverage amendments need Jjot be incorporated In-agreements which have
for Joint uTto sSlIfstt^

of fl»nT, ^lephone service to cdditlonaX subBorlters; • l^mileBOf auoh special situations are as followss • •

"so^on facilities sfieolaUy coMtruotcd for service 1» tolev I
phone instap^tlons, such as to radio relay towers, repeater ' o
sxaiixons, eto« c

• ' I

2. ^oint use required because Of neceasitffor relocating a power or 5
telephone line, or both, due to highway widening o^^looSion.'

by structural conflicts or where oomMn'occupancy
{ForDs!^n ^ Z o^one. side of ahighway is involved, '̂
lOTolved f ^ ^ ^ oooupMoy of Only/a i&n poles is

t . J

Joint use in such oases as these may be covered bv a auae^nl enym

orlnf\he^OTar^^ appropriate adaptaiSn '̂s?rL?L to Sf ^ the TOent sS C
Wrtivr ^ *h 1 joint use and to the speoiflo eleotrio- facilities
fw? ' the location of which should be ahown on a map or eketoh aSache^

poruion oi tuxe electric system involved mav ba jiaAd Tn4v^+ ««iuw

a£?ovIl!° special situations shall be submitted to RE '̂for
d. Situations TOiere the Area-OoveragB Amandmente Are Reniiir^d

or ^ December 22, 1949 memorandum
JoiS-S '̂Sment, "an^um are required in all cases whore iha

> —••

fete°of October 23, 1949, the effectiveW365 Lr ' amending the Rural'Klactrification Act of

e^Se^! to additional
Borrowers wishing to assure themselves of a 'svateinatlrt x-p

rStlntr^re:"^"® commoa^rvSfL':°a?oSue
•" ember 22 amendment and prooedures ostablishad in thememorandum as a conation to Joint use bf their wood polea
a^oement is attaX '̂hereto!^^ amendment Wths' DS-2ld '
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Borrowers wishing to psnnit the -eis© of .their poles by a telephone conpany ^
oa a project^by-projeot basis naj'.usa the BS-210'form of agreement, with the
amendment of Articles 17 and 7 described ta paragraph hereof^

«• Alternative gorm of Arera^Ooverag© Jfrnandment )ghlch May be tTged in Place of '
Ifeeember 19A9 Amendmenta ^

.V c
TOiera the parties do not wish to use the Becembsr 1949 anstidment and pro- q

cedure, and whore borrowers aro willing to permit the use of their wood poles ^
by a telephone company" on a pa^oject-by-projoet basis, the form of amendment c
of ^tisles 17 and V of the DS—210 agreement attached to this memorandum may 2
be need.

The procedure es'te.blished herein for. Inltiatliig joint -use in the area to
be included in a particular telephone company project Involves two distinct
steps for each such project« First, the telephone company submits a map show-^
ing generally the territorial liiaits of ihe proposed project together with a"
written request conforming to Appendix (attached hereto) for permission to
•use -the borrower's poleSa ^ese must be submitted-to HEi for approval, ac
companied by the borrower's srecommendatlon* Ei© second step Is the submission
by the telephone company to the borrower, upon completion of the project
cancass and the engineering wor^, of detailed construction plans and drawings
toge-ther with a map showing the final territorial limits of the projects

%hore "ttio final map, submitted to the borroVferVs pj^t of the second step,
•varies substantially from the map submitted as part of the first stop, the
telephone cou^any's request (confcrming to Appendix C) should be resubmitted
to REA for approval, accompanied by the.borrower's recommendation* In such
cases, the reason for the- change in "the project limits should be stated*'

V^il©: specific type of map is required to be submitted by the telephone
compahy in oonnectloa with its requsat on the Appendix C fonni the sirea
covered by the request and its relationship to the borrower's entire service
area'Should be clearly shown. The "borrower'^ system map may be used for this
pUi^se. The map should show the entire common service area of the parties,

. i«ew, the telephone company's serW-c© area to the extant it is included within
the* borrower's service area, and •fehe specific portion of the common service
area covered by the telephone company's request.

"Where these forn» affli procedures are employed, the borrower shall, in each
Inat^oe when submitting the telephone company's request on the Appendix 0
fo3?&, or any revision thereof, 'together with the aap or maps,, to REA for ap
proval, include a statement vhi^t >

1. Sets forth the circumstanoes under which a portion only of the
•borrower's service ai^ea was selected for •&© joint-use program.

2o Bstabli^e^ t^t the proposed joint use is consistent with and
will not bar developsaent of area-coverage telephone service In
adjoining areas.
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Whore -ths jolat-tsae propos&X reprseenfcs the first stop in a program [j
which will ultljiatel^r he ©sctenfied throughout the borrower's senrioa C
araa, praaentBs nil available iaformation. on the entire program,

Reooffiffiendfi apjaroval by HES. ot the talejiione company* request,

AIX dooisiaeats and laforEstion, both of the telephone company^ and of the J
borrower^ ebiould' be submitted In triplieatao ' c

f, J^ocedure for ISEeeufeed Joint-tfse ^reemehte ttot Approved by RS& c
0

Lnumber of exeoisfeed agreenenta oov&ring joint us© of wood poles (Form 1
DS-2I0) which were under oozusideratlon by KS& on Ootobor SSy i949j or which
were received after that date without the area-eoverago amendment, were re
turned to borrfljwers without RSi approval with a recoaiiaandation that the anend-
maat be added and the agreemente reaubmltted to HM for approval.

Borrowers still holding such agraemeflts may,-'at their options

1, Insist on the Becsmber 1949 area-coverage amendment and submit Ihe
agreements when the amendment is exeouted;

^4 ReaUtenit the agreejaenta-with the feay 1951 amendment executed, either
with or without requests of the telephone company for permission to
msdortafee joint us© on a particular project,

3, IShsre joint uaa on wood poles has .already been accomplished tmder
am unapproved joint—use agreement, or without, an agreement but in
coatomplation of the execution and approval of an agareement, the
bOT^wer should attempt to work out with the telephone company an
area-coverage telephone service program covering the areas in which
joint use has been aocon^li^ed. The Msy 1951 amendment and procedure
may be used for this purpose, TTntil the joint-use agreement, as
amended, and-the telephone company's request for parmission to me
borrowers' wood poles, are approved by^HBA, no additional joint use
should be permitted. In all cases where joint use was undertaken
without approved* contracts, borrowera should collect all rentals due

tuipaid. since the pole contacts were initially made.

It is of "the u"bnost importance in all cases (i) that all pole contacts be
recordedj (ii) that additional pole contacts, if any msjr be made, be pe^tted
only upon oomplianca with the requirements of Articles IV and 7 that written
application be mads and written permission be giyen; and (iii) that REA. ap
proval be obtained where required,

B02Tt>wers having special joint-use problems ,which. do not appe^ to be
; covered by this memorandum should present a. full statement thereof, together

with their reoomaendation, to the Engineering Division,

Attaotonts it)
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JOIST USE OP PAOHOTIES U
L

RURAL EIEOmO POWEB SYSTEMS . ^

TEIEEHOKB SIBTSS^

AMENDME3IT TO FORM OP eSNERAL A®EEMEHT FOR JOIRT USS OP POLES

The Oooperatlye emd the Tbiephoae Ccuspangr aeroe that the following emend- c
iBdnts shall "be a part of the Agreeseht hetveen the parties dated c*

, 19 s • «

1. Add a 2Jew subsection, lettered "(o)," to Article I, reading as followas (
2

"(o) It is the Intention of the parties that adeqjoate telephone
serTlce shell be made ayailable to the vldeet praotloable nuad)er of rural
users la the above territory, Erbtblts 1 and 2, attached hereto xaade
part hereof, state the present programs of the Telephone Ccsopany of
the CooperatlYe, respeotively, for extending telephone and electric Bdrrloe
In the above territory during the first five years of this agreement,
shew the general location and Bunfl^er of persons to be served the
estimated dates when-they will, bo eeived. If required to carry out the
foregoing Intention of the parties, additional five-year prograjBs for
extending telephone and^eleotrio eervlae in the above territory'
be furnished by each pa^y to the other at'least nlne'ty (^0) days prior
to the expiration of the programs, then In effect under the provisions Cf£'

--- this section, and shall bo Identl^ed as euppleazents to BtidbJ-ts'l and 2,"

.2. Add a nw eubseotlon, lettered "(o)," to Article ZIII, reading as foUowa:

."(o) FallTu-e of either party for a period of months to oonrpay
substantially vlth Its current program for extending telephone or eloobrlc
service, as set forth in Exhibits 1 and 2, or supplemeats thereto, shall,
at the election of the other party, and after due notice thereof In
writing, constitute a default under Section (a) of this Article."

Executed on the day of 19 ,

\

V

(Seal) Sy^

ATTEST:

(Seal)

ATTEST:
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JOINT VSS OP FAOILITX^ U
L

RURAL ELECTRIC 3P0WER SYSTEMS ^

TELEEHONE SYSTEMS

AMENDMENT TO PORM OF GENERAL AGREBMSm' FOR JOINT USE OP WOOD POLES
T̂

c
c

The Oooperative and the Telephone Company agree that the following affiemamBnta «
shall be a part of the Agreement between the parties dated —t ;
19 i 1

4

1. Amend Arttole IV to read as follows:

ARTICLE IV

ESTABLISHING JOINT USE OP m:STlS> POLES

(a) Before the Talaphone Company shall make .use of the poles of .the
Cooperative under this Agreement, it shall request permission therefor 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 the Cooperative is a borrower from the Rural Electrification
Administration, the Cooperative shall, before granting its permission for
such use, submit the Telephone Company's request, and any revisions thereof,
to the Administraiior of 4|ie .Rtffal Electrlficaticm Administration for written
approval, together"with the Cooperative's recommendation. The right of the
Telephone Company as licanaee 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) Whenever either party desires to reserve space for its attachments
on any pole owned by the other party, either as initial space or additional
space on such pole, it shall make written application "therefor, speolfylng
the location of the poles 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 are necessary for its own sole use,
or joint use under the circumstances is undesirable, the OTner shall ^ve
the right to rejact the application. In any-event, within a reasonable
period after the receipt of such applloation the owner shall notify the
appUcant in writing whether the applloation is approved or lejeoted. Rights
of the Telephone Company as licensee hereunder shall be oonditioned upon
compliance by the parties with the provisions of Section (a) of this Article.
Upon receipt of notice from the owner that the application has been approve^
and after the completion of any transferring or rearranging which is req^ed
to permit the attaching of the applicant's circuits on such poles, inciting
any necessary pole replacements, the aj^licant shall have ^e -»j
oensee hereunder to use such space in accordance with the terms of the appli
cation and of this Agreement. , ^ a ^

(c) Whenever any jointly used pole or any pole about to be so used under
the provisions of this Agraemsnt is insufficient in height or strength for
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the existing attachments and for the proposed additional attaohmenta thereon,
the owner shall promptly replace such pole with a new pole of the ueoessary <
haight and strength and shall-maJce such other changes In the existing pole . c
lino in which such pole Is included as the conditions may then require. u

(d) Each party shall place, transfer and rearrange its own attachments, J
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 service of the other party,

(e) The cost of establishing the Joint use of existing poles, Including h
the maidng of any necessary pole replacements, shall be borne by the parties c
hereto in the manner provided in Article VIH—Divlslon of Costs. ^

c

2o Amend Article V to read as follows? :
<

ARTICIE V ^

SSTABLISHIK} JOINT USE OF NEW FOi;^

(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 oHier party to that effect in writing '(verbal notlco subsequently con
firmed 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 whether or not such pole facilities will
be, in the estimation of the party proposing to construct the ne'W pole facili
ties, susceptible of Joint use. Within a reasonable period after the receipt
of such notice, the ether 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 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 "ttie new pole facilities does not
consider joint use undesirable, then it shall erect poles suitable for such
Joint use, subject, however, to the provisions of Section (b) of this Article,

subject further 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 Appen^i^ C,
and shall comply with the procedure set forth in said Appendix G. During any
period In which Cooperative is a borrower from the Rural EleotrifIcation
Administration, the Cooperative shall, before granting its permission for
Buoh use, submit the Telephone Con^jany's request, and any revisions thereof,
to the Administrator of the Rural .Electrification Administration for written
approval, together with the Gooperatlvs's reconmendatlon. 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 prou^stly notified In writing of the
action taken on the appliqatlon,

(b) In any case where -fcha 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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construct t^ asw pole facilities alreafiy owns more than its proportionate <
stoe of joint polfifij the partlea shall take into consideration the desira- 7
hility of .Wving new pole facilitiias owned hy the party owning less than E
its pTopwtionate share of joint poles so as to work towards such a division H
of JWiiorahlp of the joint poles that neither party shall be obligated to pay ^
to ot^r any rentals because of thalr respective use of Joint poles owned
by the other,

(c) Eadi party shall place its own attachments on the now Joint poles
^ place guys to sustain any unbalanced loads caused by its attachments, k
Xhe owner shall^ however, provide the initial clearing of the right-of-way, *

trimming, which shall at least meet the requiremonts of the other c
par^o ^ch party shall ea^oute its work promptly and in such as not c
to interfere with the service of the other party, ^

(d) The coat of establishing the Joint use of new poles Ineludlrig costs 5
tocurred In the retirement of esdsting poles shall be borne by the parties 2
hereto In the manner provided In irtiele VIII—Division of Costs.

Executed on the day of •

(Seal)

AmSfj

(Seal)

ATtraSTi

• 3 -
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of -Telephone Oomp^) .. (location)

Request No.
• (Date)

To • ^;
(Name of Co.operailTe) (Location) c

This is to request your permission 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'which has heen executed by your Cooperative qnd Ihis 3
Company,

0?he poles for which this psrndssion is requested are located generally within
the limits of the extension-of-service project in the territory indicated by
the attached map, which alsp -bears the above date and Request Number,

If permission to use "tiiese poles is given-by you,- this Company intends to
canvass fully the tOTritpry generally within the project limits and if con
struction of the project by uhe 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 ppojeot about and oomplete the
work about' (Month-Year)

(Month-Year)

If permission to use these poles is given by. you, this Company" proposes to
prepare and furnish to you detailed construction plans drawings to indi
cate specifically your poles that we wish to use jointly, 'In docordance with
the procedure provided in Article IV or V of the Agreement, .as' the case may
be, together with a map showing the tUnal project limits as determined after
engineering is complete. If the final project limits .vhry "substantially
from tile project limits shown on Ihe 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 is 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^one Company
Rmjployee oaring this request)

-
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(JTam^f TelephoaeCoajan^ (| Location) t

ii
u

you that your Requoet No« to use Jointly certain ^
poles of this Cooperative to furnish telephone service to rural users, as
stated therein^ is agreeable to this Cooperative and has been approved by
the AdmlMetrator of tiie Rural Electrification Administration as indicated
below. You may proceed with sucH Joint use of poles on the terms and con-
diUoas of the General Agreement for Joint Use of Wood Poles now in effect c
between us, and under the conditions outlined in your request.

(Hamo of Cooperative) ' (jj^te)

4.Naia© and Title of Cooperative Representative)

Mk HIOJEGT

to the basis of -ttie information submitted by the Telephone Company and the
Cooperative, iAie granting of the above request by the Cooperative is hereby
approved.

For Claude R« Wickard, Administrator
Rural Bleotrtfication Administration

- 5 -
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UNITED STATES DEPARTMENT OF AGRICULTURE J
RURAL ELECTRIFlCATlpN ADMINISTRATION

' Washington'25, d. c. ^
V. ^ . I

" • • R!ay U, 1951 E
To5 , REA. BorroYTera C

JTroms George Wo Haggard, Acting Administrator

Subjects Joint Use of Wood Polea by Power and Telejdione Systemas p,
• Construction Staotioes *

c
c

Article III of Form DS^SIO establishes specifications for joint use of wood a
poles which provide adequate elegance and' strength requirements for safety ^
purposeso Recent consideration of iiiese proTislone indicates the need for ^
clarifying the strength requirements, .• 2

The specifications referred to iii Article III establish a margin of strength '
for assumed transverse storm loadings'* of 2 and require;.replaoemant of poles
when a margin of strength of 1-1/3 is reaohedo 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 strength isi not reduced below
lr-l/3, the point at which pole replacement is required®

REA 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
eleotrio 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 hind of wood pole involved® Methods of calcu
lating this margin are discussed in the National Electrical Safety Gods,
For the purpose of detetTnlnation of this margin on an existing pole line of
an REA borrower, the poles should be considered as havijag the same strength
as'when new.

The design of REA borrowers* pole lines in accordance with REA 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 couTB©, whether the circuits -added arc 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 paragraph of Article HI conten^lates 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 rS-210
contract. It is recommended that existing contracts be supplemented in writing
by adoption of the **Agreement to Construction Practices Supplementing the
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rrowers
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attachments

®®neral agreament for Joint tTse of Wood Poles",
v4 >-^b ^ should be noted that this supplement relates only to
' hfarr^^^! already been executed. However, where joint use has

nrZr^ ^if anticipation of, but prior to, the execution or apf
•LrfL«f if"f supplement may be used in submittingsuoh contracts for REA approval in place of the amendment to Article HI.

f exeouted in the future should incorpo-
Wood PoLsf^SLte^ti?

(<yA

i
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JOIMT USE OF FACIUTIES

RURAL ELECTRIC POWER SISTEMS

telephone SISTFMS

Kwmm TO CCaiSTRUCTK® PHACTICES SUPPMMTING THE PROVISIONS OF
ARTICLE III OF GENERAL ACBEElfflT FOB JOINT USE OF VJOOD POLES

XB. P.H1.S to tto General A^e^ent^for
thi-lollovring construction practice toth'S^poles installed

The total transverse and vertical loa^ for |̂u^^gtom loadLgs
jointly used under this a^eement ™ the- pole is lo-
of the National Electrical Safety ^imate fiber stress of the supporting
SS' g°S .r th. ^ b. ...—
to be the same as when new.

Bxectifeed on the day of
19
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^endment to

RBA Form DS-21D

(5-51)

JOINT USE OF FACiUTIES

RURAL ELECTRIC POWER SISTEMS

TELEPHONE SYSMS .

iSilENDKEKT TO ARTICLE III OF GEHEEIAL AffilEEHENT FOR JOINT USE OF

WOOD POLES

The* Cooperative and the Telephone Coa^wmy agree that the following amendment
shall be a part of the Agreement between the parties datej . 19

Insert the following paragraph between the first and second paragraphs of
Article-Ills

"In establishing joint use of wood poles whether installed new for joint
use or installed initially for electidc circxiits alonej the total transverse
and vertical loads for all conductors attached to a pole covered by this
agreement shall not, under 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
exls 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.

By_

sawHoav •ftwoavNBHiiv <
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UNITED STATES DEPARTMENT OF AGRICULTURE <

^ RURAL ELECTRIFICATION ADMINISTRATION S
Ij

Washington 25, D.c. ij

May U? 1951

Toj RE& Borrowers

From? George Haggard, Aotlng Adudnistrator h
T

Subject? Joint Use of Wood Poles by Power and Telephone Systems s* c
Determination of Eentals u

• c

0

c

Several inquiries have been received as to whether the provisions of 2
Article XI(d) for establishing and, adjusting pole rentals permit vari-
atlona from the table of rentals appearing in Appendix B attached to
Fprm DS-210, Paragraph S on page 12 of the REA dootunent entitled
"^Joint 0se of Facilltiea by RSA Borrowers and Telephone Companies^
specifically states as follows8

®S!hile the telephone cost figures employed (in arriving
the rental paints, suggested in Appendix B) were those
appropriate to Bell System Oompaniaa, the same principles
can be used for determining equitable rental payments for
Joint use. with 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 uniform on a particular
cooperative system, where it appears that the basic factors entering
into determination of the rental rate vary from those which were used la
establishing the table of rental payments appearing in Appendix B, which
reflect telephone cost figures appropriate to Bell System Companies, iiie
borrower and the telephone oompany seeking joint use are at liberty to
make their own calculations using both electric and telephone cost figures
appropriate to the particular systems involved. In making any variations
from the table of rental payments appearing in Appendix B, borrowers are
cautioned in making their calculations of rental payments to give effect
to the principle of reflecting and sharing the savings in ooat realized
by joint use of poles, la submitting to HEA for approval Form DS-210
contracts which provide rentals other than those appearing in the table
in Appendix B, borrowers should supply liie detailed calculations which
produced the agreed rentals. In all cases, borrowers are urged to give
careful consideration to the various factors involved in joint use of
facilities as set forth in the above-mentioned document.

UJ
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JOINT USE OP WOOD POLES

frbamble

p a corporation orgaaiaod

under the laws of the State of

(hereinafter called the "Cooperative"), and

, a corporation orgoniaed un

der the laws of the State of ,

(hereinafter called the "Telephone Couipany"),

desiring to cooperate in the Joint use of

their respective poles, ©reoted or to he

erected within the areas in whioh both par

ties render service in the Stat0(fl) of

, whenever and wherever such

use shall, in the estimation of both parties,

be compatible with their respective needs, do

hereby, in consideration of the premises end

th© mutual covenants herein contained, covenant

and agree-for themselves and their respective

successors and assi^is as follows;

ARTICLE I

SCOPE OF AGREEMENT

(a) This Agreement shall be In effect

in the areas In which both of the parties render

service in the State(8) of , end shall

cover all wood poles of the parties now existing

or hereafter erected in the above territory

said poles are brou^t under this Agreement In

aooordenoe with the prooedure hereinafter pro

vided*
Printed in U«S*A«

-1-

PREAMBLE

The Preamble descri'hes the^
parties to the Agreement and de-j
aignates the State in which eachL
of the parties is organized,
over, for the sake of emphasis,
the territorial limitations of tb
Agreement are set out in the pre
amble even though Article I of tlj[<
jigreement also dosoid.bes it» *

ARTICLB I

Article I is designed to
set out at the inception of the
oontract the territorial limita
tion of the Agreement* It should
describe th© States in which the
Cooperative already has distri
bution fadilities or where it in
tends to have distribution faoiU
ties* It is intended that the
Agreement will apply to the entii
territory served in oomaon by th<
Cooperative and the Telephone Coi
pany*



fR0DucfflATmEWT.®4^» of itB faoi liti63•from joint use.

ARTICLE II

explakatioh op terms

For the purpose of this agreement, the

following terms shall have the following aean-

iJigS:

A JOIHT POLE is a pole Jointly used

by both parties.

A normal JOIHT pole is a pole whioh

is 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 specifications

mentioned in Article m for the attachments

ordinarily placed "by the parties in their re

spective normal spaoes. Such pcle for the

purpose of this agreement shall be a

foot class wood pole as classified by

the pole classification tables of the American

Standards Asaooiation.

3* SPACE is the linear .portion of a. Joint

pole parallel to its azis reserved for the ex

clusive use of one of the parties (subject only

to the exceptions provided for by the specifl-

catlons mentioned in Article III which in

certain Instances permit the maJcing of cer-

Printed in U.S.A* .
-2-

shouirkv::'
to exclude from Joint
use any of its own fa
cilities where Joint
use seems undesirable.

ARTICLE II

Article II defines
some of the words whioh
are most ooDnnonly used
in the agreement and
whioh would seem to call
for definitions in order
to prevent aigr possible
misunderstanding• Obvi
ously, teohaioal words
are used throughout the
agreement and there might
be soine question as to
why all suoh words were
not definedo Tiie answer
i's that it must be 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.

•Katuraliy, 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 situation. However,
generally speaking, the
normal Joint pole will
be a 35-foot olase 6
pole.' •

It is believed that
the definition of "space"
is self-explanatory.

The speoifications men
tioned in this defini-
tiion are the specifica
tions of the National
Bleotrical Safety Code
or the requirements of
public authorities.



"bain attachments party in the apace

reserved for the other party).

' 4* NORMAL SPACE is the follovring des-
-/• • • " '

cribed apaoet

a« For the Cooperative the uppermost

feetfi measured from top of pole.

b. For the Telephone Company a space

of feet^ at a aiifficient distance below

the. space of the Cooperative to proVide at all

v- times the minimum clearance required by the

speolfications mentioned in Artiole III and

at a sufficient height above ground to pro

vide the proper vertical cleersnce above ground

or track rails fbr the lowest horizontally run

line wires or cables attached in such space.
V

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 looationa where auoh poles will

meet the requirements of the parties

hereto.

The above assignment of space

is not intended to preclude the use* of verti

cal rims or the mounting of such equipment

Printed in U.S.A.

-3-
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presuming that a S5-'foolJ
class 6 pole is used^ the noi^
mal space that a cooperative J]
would oocupy would be the upjfi
most 4 feet, whereas, the tel?
phone company would occupy a
space of 2 feet below the spa<
of the .cooperative. The dis
tance between the space of th|$
cooperative and the space of -4
telephone oompai^ would be
teimined by clearance requireQ
ments depending upon the vol®
of the power line, span lengt!^
t3rpe of Qonduotors, end the Ij
lug didtriot« In actual oasei
this distance may be anything
from the Cede minimum of 40
inches to 6 or 8 feet or even

more, depending on factors met
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
an agreement between the par
ties as to the use of poles
shorter than the ones de

fined as normal joint poles.
For example, on longer span
lines 35-foat polee may be ne<
esfiary to provide proper oleai
above ground because of the
greater sag in the con
ductors} on shorter span
lines 30-foot poles woxild,
in many cases, be adequate;
also if poles are located



' on the lover portions

of the pole v/hen mutually agreeable*

ARriCLE III

SPECIFICATION'S

Except as othenrise proTlded in

Section (.©) of Article VII, referring to

oonstniotion temporarily exempt from the

application of the Bpeoifications mentioned

herein, the joint use of the poles covered

by this Agreement shall at all times be in

conformity Trith accepted laodem methods such

as those suggested in Edison Electric Institute
/

i ioation No* 10.2 and shall at all times con

form to the requirei-ients of the National

Eleotrioal Safety Code, Fifth Edition, and

subsequent revisiona thereof, except where the

lawful requirements of public authorities maj'-

be more stringent, in which case the latter

vdll govern*

IfodifioationB of, additions to, or

construction practices'supplementing wholly or

in part the requirements of the National Bl©c*»

trical Safety Code, shall, when accepted in

writing by both parties hereto through their

; --rte authorized to approve such ohanges, like-

govern the joint use of poles.
Printed in U.S.A-

- 4-

priiuarliy private
property oiMjj^e rear of
residential,lots, it
may be possible to use
50 or even E5-foot poles
to advantage.

article III

The construction

and operation of the
system should at all
tiaues be governed by
the Rational Electrical
Safety Code. In some
cases, however, public
rules and .regulations
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 should govern.
txi other words, it is
always the more qtrin-
gent requirement that
applies.

The last para
graph in the Article
was inserted to pave

• the for agfeements
between the parties
looking towards the
adoption of practices
necessitated by pecu
liar oonditions which
necessitate modifying
and supplementing re
quirements of the Codeo

PUBLIC
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ARTICIoEIV

ESTABMSHIlfG JOINT USE OP EXISTING POLKS

(a.) TOienever either party de»

siree to reserve space for its attaohments

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, specifying the location of

the poles in question, 'the amount of space

desired on eeoh pole, and the number arid

character of the- circuits to be placed thereon*

If, in the ^Judgement of thb oi^eri the poles

are necessary for its own sole use, or joint

use under the circumstances is tindesirable,

the owner shall have the ri^t to 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 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 Ihe

attaching of the applicant's circuits on such

polesj; including any necessary pole replace

ments, the applicant shall have the right as

licensee hereunder to use such space in accord

ance with the tonns of the application .and of

this agreement*

Printed in U*S.A
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ARTICLE IV >

(a) In order
promoi^ the keeping a
accurate records, tM
contract provides th?
a vrritten application
to enter into joint II
shall be made* Inas'

much as the parties a
at liberty to refuse
to use certain poles
jointly, the party
which the applicatio^
is addressed, that it?
the owner of the poldi
has the right to rej^
the application and
refuse to enter into 2

the Joint use of the
poles identified in
such application* In
order that the appli
cant may be assured oi
a definite answer, to
enable it to make oth(
plans in the event th(
application is rejeoti
it is provided that tl
application must be ca
sidered and the appli*
oant notified in writ*

ing within ten (10) dj
after its recei]^. li
the application is ap
proved, the owner is
obligated to rearrange
its circuits in such c
manner as to permit "th
joint use*

fi^1^wJav^vNoavNaHiiV®
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. or any pole about to be so used'i^der the pro- .

( agreeaant is insuffioient-tn
lieight or.strength for the existing attaehments
and for the proposed additional attachments,
thereon, the omer shall promptly replug sixoi,
pole With, a new pole of the necessary height and
strength and shdil make such other changes in
the existing pole line in which such pole is
included as the' conditions may then require.

(o) Each party shall place, trana- '
fer and rearrange its own attachments, place
guys to sustain a^ unbalanced loads caused

• by Its kttachments, and perform any.tree trim-
j ning or cutting incidental thereto. Each party
i \ ..;11 St all times execute such work promptly .
I and in suoh manner as not to interfere with

the service of the other party.

(d) The cost of establish^g the .
joint use of existing poles, including, the
making of any necessary pole replacements,
shall be borne by the parties hereto in the ,
Diamier provided in ArtioXe VIII - .DiTd,glon

of Costs#

PUBLIC

first thin^Wt has
to be don© in order
to permit joint use
is to. make certain
that the poies which
will support the joint
use -are adequate in
height and strength#
For 'that reason it is
provided "that the ovaier

. shall promptly replace '
sHjr oxiflting. poles which
do not havS such adequate
height or strength. The
^ount, if any, to be paid
the ov9aer for installing
a new pole is covered in
Article VIII#

(p) Inasmuch as
the cooperative is beat
qualified to attach the
electric birouits to *
the poles and the tele
phone ocaapany is beat
qualified to attach the
telephone circuits, it
is contemplated that
each party vdll do the
necessary rearranging '
and attaching of its

•oirouits#

.(d) • This section
is inserted for the pur
pose of making clear
that Article jv does not
relate to the apportion
ment of costs, but is

concerned merely with
the methods to be fol
lowed in establishing
joint use of existing
poles.

AKPICLE V

ESTABLISmNG JOIffT USB OP HEW' POLES

(a) Whenever either party hereto

res new pole facilities for an additional

Printed in U.S.A.
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. AmOLE V

(a) Article IV
presupposed that the
poles that were con-
templated for joint
use were existing polos
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pole line# an exr^i^sion of an existing

pole line* or in connection vrlth the

reconstruction of an existing pole line#

it shall promptly notify the other party

to that effect in -writing (verbal notice

subsequently confirmed in writing may be

given in oases of emergency), stating the

proposed location and character of the new

poles and the character of circuits it in

tends to use thereon and indloating lather

or not such pole facilities -will be# in the

estimation of the party proposing to oonstruot

the new pole facilities, suaoep-fcible of joint

use* Within-lO days after the receipt of such

notioo, the other par-fcy shall reply in writing#

stating whether it does, or does not, desire

space on the said poles and* if it does desire

apace 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 apace on the proposed new poles and if

the character and number of its oirouite and

attachments are such that the par-ty proposing

to construct the new pole facilities does not

consider joint use undesirable, then it shall

erect poles suitable for such joint use# sub

ject, however, to the provisions of Section (b)

Printed in TT* 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 oonstruotlpn of
new pole faollities
(including new poles to
replace existing ones),
the question whether
such new facilities

should be made sasoep-
tible of joint use should
be considered* Obvious
ly# this has mEinifest
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. Otherwise,
it might be necessary to
reconstruct an 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 undertake joint use
in particular instance,
the party constructing
the new facilities may
consider that the poles
are not susceptible of
Joint use and so Inform
the other party* Sudi in
formation should be sup
plied la all cases, for it
might be -that, in a partiou-
lar instance# there would be
a oon^elllng 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
oonstruot the new facilities
should notify the other
party in sufficient time to

2 ftXJW IV
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on Tsne poj-es-snail be promptly notified

{ifriting of the aotion taken on the

w'
applioation*

(b.) In any oaso where the parties •

hereto shall oonolude Eirrangements for the

Joint use of any new poles to be erected,

and the party proposing to construct the

new pole faoilitles already owns more then

its proportionate share, of Joint poles, the

parties shall take into consideration the

desirability of haTing the new pole facili

ties owned by the party owning less than its

proportionate share of Joint poles so as to

work towards suoh a division of ownership

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*

(o) Each party shall place its own

attachments on the.new Joint poles end plaoe .

guys to sustain ai^ unbalanced loads caused

by its attachments* The ower shall* how

ever, provide, the initial clearing of the

right-of-way, and tree triimning, which •

shall at least meet .the. requirements of the .

other party* Each party shall execute its

work 'promptly and in suoh manner as not to

yberfere with the service of the other party*

Printed in U. S* A*
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to consider deeira-
bilil^. of Joint, usoc
In order that the party

•proposing to construct
or reconstruct the line
may.not be delayed, the
agreement provides that
the prosspeotlve licensee
reply within ten (10)
days after-.receiTang •-
notice of the proposed
new oonstruotion whether

it does or does not de-
Bire-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
construction neoesaarily
depends upon the avail
ability of funds and
prior approval by RBA»
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 OS' to new Joint
poles the. initial right-
of-way clearing and tree
trijnining is to .be done

the owner* There

after it is to be done
by the party requiring
it*

1
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(d) The of ©fltabliBfaing the

y" joint use of new poles including coste in
curred in the retirement of existing poles

^ shall be borne by the" parties hereto in the
manner provided in Article VIII - Division

of Costs.

ARTICLE VI

RIGHT OF MY FOR LICENSEE'S ATTACHMENTS

TVhll© the ovmer end licensee will co

operate as far as be practicable in obtain

ing rlghte-of-way for both parties on joint

poleSf the owner does not warrant or asstire to

the licensee any right-of-way privileges or ease-

• mentfi on, over or across streets, alleys end pub

lic thoroughfares, and private or publicly owned

property, and if the licensee shall at any tims

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

MAINTENANCE OF POISS 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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(d) This provision was

iwirted for the ssme reason
as section (d) of Artiol© IV
was inserted — naiaelyj to
make it olear that this Art
icle provided a method for
establishing joint use and did
not deal with allooatlon of
oosts«

ARTICLE VI

Considering that the
cooperative is often granted ^
easements-by private lend 2
owners without charge, for
the sole reason that the
cooperative is a non-profit un-
dertakiiig, the cooperative would
not be in a*positlon to license
or assi^ the use of the right of
way obtained by it to a utility,
such as the telephone company, as
that might oonstltute 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 end tine to time as
to make it impossible to set thbm
out in an agreement of this nature

ARTICLE VII

(a) It seems clear that
the owner of the poles should have
the duty of maintaining such, poles
in a serviceable oondition and
soction.(a) so provides.

83AfH3aV1WOHVN3HliV
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"She sp.eolfloat3^-^-^B mentioned •. ^

Arbiole III and .shall .replace, reinforce or re-

r such of these poles as become- defectiTc# • •

(b) When replacing a-jointly used pole

carrying terminals of aerial cable, underground

connection, 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.

r

(o) Whenever it is necessary to

replace or relocate a jointly used pole, the

ovmer 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, specify

ing in auoh notice the time of. such pro

posed replacement 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 par4:y shall

at all times maintain all of its attachments.
Printed in U.S*A.
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(b) TWiere a pole
that has to be replaced
carries terminals of--
aerial cable, underground
connection or transformer
equipment it may be neces
sary to make alterations
in the facilities if the
pole is moved to another
location, which would not
have been neoeasary had
the pole not'been reloca
ted. Therefore, it is
provided that if a pole
parrying terpdhals of
aerial cables, under
ground Gonneotlon or
transformer equipment
is repleoedy the new
cole generally should
b© set in the same
hole,

•(c) AS has been
heretofore pointed out,
the cooperative is best
qualified to install,
rearronge 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
comment is necessary*
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^..*and perform a»y nece88^»^ tree trimming or

. cutting incidental thereto^ in aooordanoe

with the specifications mentioned in

Article XXI 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.
j

(e) Any existing joint use eon-

atruction of the parties hereto which does

not ooxiform to the specifications mentioned

iu Article III shall be brought into con

formity therewith as soon as practicable.

"When such existing constx*uotion

shall have been brought Into conformil^ with

Said specifloationf 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 brining existing joint use con

struction into conformity with said specifications

shall be borne by the parties hereto In the manner

provided in Article VIII - Division of costs.

ARTICLE 7X11

DI'VISION OF COSTS
tr

(a) The cost of erecting new joint

poles coming under this agreement, to constaruct

Printed in U.S.A.
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/ N ^(e) Sometimes^ in oonnec.tiS
with the acquisition of faoilitie
it is found that the .lines aoquir
have not been maintained and oper*
ated in accordaaoe "with the strio*
specifications mentioned In Artie".
IIIo Naturally any dangerous
condition should be remedied at
onoe« It is often impossible^
however^ to remedy all of the de-
fiolenoles and to bring the oon-
struction up to Code standards
immediately* Nevertheless it is
clear that as soon as it is prao*
tloable the lines should be re
habilitated to meet the applicable
specifications.

(f) This seotion is in
serted to show that this Article
deals vdth methods of maintenance
rather than with the apportionmeni
of oosts.

ARTIOLE VIII

(a) Subsection 1. No
comment is needed as it is clear
that the owner should pay for the

WOIiVN avu iV
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^ to make extens^^s'to

-:^iBtin6 pole lines, or to replace ex-

"^isting poles, shall te home by the

parties aS follows;

!♦ A normal Joint pole,

or Joint pole Sisaller than the

nonaal» shall be erected at the

sole expense of the owaert

2, ^A pole larger than the

normal, the extra height or

strength of which is due wholly

to the ovmer's requirements, in

cluding requirements as to keeping

the owner*s wires clear of trees#

shall be erected at the sole ex-

pense of the owner* .

So In the oase .of a pole.,

larger than, the normal, the extra

height or strength of which is due

wholly to the licensee's require

ments, including requirements, as to

keeping the lioeasee'.s wires olear

of trees, the licensee shall pay

"bo the owner a sum equal to the dif

ference between the cost in place of

such pole- end the oost in place of

a normal Joint pole, the rest of the

cost of erecting such pole to be borne

by the owner, except in so far a.s

otherwi.se provided in Section (c) •
of this Article*

A n *» TT S . ft
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oonatruoti^.qf a nor
mal Joint ^ '5.

. SiA>s8otion 2* It
is likewise olear that
the owner should pay
the entire oost of a
pole, the-extra height
or strength of which i&
due "sriiolly to its own.
requirements«

•Subsection 3« If
the extra height or
strength of a pol© la
owing entirely to the
licensee's requirements,
it is only equitable
that the licensee shall
pay the ovmer the extra
oost 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 nor^l
Joint pole takes into
consideration the labor
costs involved in in
stallation. For exam
ple, if it beoomes nec
essary to use a 46-foot
class 6 pole which costs
|20 in place, vdiereas
a normal Joint polo
coats §15, the licensee
would pay the ovjner §5*



f

'/ .

L

/S
•

4« In tho oase of a pole larger

than the normal, the extra height or

strength whiph Is due to the require

ments of both parties or the require

ments of public authorities or of

property owners, (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 Co

operative and forty five percent by

the Telephone Company, the rest of the

cost of erecting such pole to be home

by the owner#

A pole erected between ex

isting poles to provide sufficient
)

clearance and furnish adequate strength

to support the circuits of both the

owner and licensee, which it would

have been tinnecessary to erect if

joint use had not been undertaken,

shall be erected at the sols expense

of the lloensee*

Printed in U.S.A.

Frcm a-oo^arEioii of s '̂
•^^dotion 3 of section (a) wi-®
EBotion (c), it will bo seeil
that subsection 3 oontempla-fi
the erection of a new pole
necessary by the needs of .tl|
owner and licensee jointly# r
Section (o), as will be seenu
later, deals with the replacing
of existing poles to serve tl
convenience of the licensee.

Subsection 4# It is equ
able that where the extra h^
or strength of the pole is
to the requirements of both g
ties or of third parties, ba€
parties should share the extn
cost involved. 4

Subsection 5« To provide
for the,support of the facilit
of the licensee, it may beooms
necessary to install so-called
"intermediate" poles. If suoh
poles would not have been nec
essary for the operation of th
ovmer's facilities there is no
reason why the licensee should

Rsy the entire cost of in
stalling such poles# This sub
section provides for such a oo3
tingenoy.

S3AIH3iIV 1W0I1VN3H1IV 0
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.. paymfjnta for^,leB made by

) lloenoda under any foregoing provisions of

Snis Artlole shall not entitle, the lioensee to

the ownership of any. part. of:said poles for

which it has oontrihuted In whole or in part.

(o) VWiere an existing Jointly used

. pole or a non-joint pole is prematurely re

placed by a new one solely -for the benefit of the
lioensee, the oost of the new pole shall be

• divided as specified in Section (a) of this

Article and the lioensee shall also pay its

owner the value in plaoe of the replaced pole,

plus the cost of removal less the salvage

value of such pole. The replaced pole shall

•; :e removed and retained by its owner.

Printed in "U.S.A.*
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(b) ^8
vision Diak^^lt clear
that the payments made
by the licensee will
not entitle it to the
ownership of any pole.

(o) It may some
times happen that one
.party vdll apply for the
joint use of poles al
ready in -the .gro.und
vrhioh are perfectly ser-
vioeable from the ofwner's
standpoint» and that
such jo^b use will necee-
eitate the replacement of
such poles with poles of
greater height and
strength. In such oases
if the pole in plaoe 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 iiiBtallatlon< Henoss
this section provides a
formula Whereby the cost
can be equitably appor
tioned. How this formula
works can best be shown
by way of illustration.
Let us suppose that the
Qfvnier has installed a
normal joint pole with a
life .expeotanoy of 20
years. Leb us further
suppose that# in order
to meet the licensee *8
needs, it will be nec
essary to install a 46-
focrt class 6 pole* the
same type of pole as
was considered in the
oomment on subsection
(a)'5. Let us further
suppose th0.t the sal
vage value of the exist
ing pole is $5 and that
the-value in place of
the existing pole is
#10 (the reason that
#10 is assigned as its
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(d) Baoh party shall place, maintain,

rearrange, transfer and remove its ovm attachments

at its own expense except as otherwise expressly

providedo

(e) The expense of maintaining joint

polos shall be borne by the owner thereof except

that the cost of replaaing poles shall be borne

by the parties hereto in the .manner provided 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 party's poles, either

directly or by means of a pole top extension

fixture, the cost shall be borne as folloyrs:

(1) Pole top extension fixtures

shall be provided and installed at the

sole expense of the party using them.

(2) Where an existing polo

is replaced "with a taller one to

provide the necessary clearance

the party owning the service drop

Printed in TJoS.A.
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T^e in place rather than |15>
•motioned in the ooirment on D
jsubsection (a) 3, is that we ^
are presuming that the pole has
depreciated in value}. Let us<
further suppose that the cost J
of removal is $6. With these
figures in mind4 the amounts l
due by the licensee to the ownC
would be oaloulatad as follows:
je (the excess cost of a new
.pole as specified in Section (e
plus^O, plus $5, minus $5. Tl
means that the licensee wouldr
pay the oumer $15. J

u

(d) This language is in-c
eluded to make- certain tlmt th|
shall be no misunderstand'ing 2
that the installation and main
tenance of the attachments is a
duty Incumbent upon each party•

(0) 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 malntata 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 foimi of joint
use, and therefore, the provi
sions of this agreement shoulc
when not inoonsis-bent, apply*
naturally, if in order to make
such attachments possible, th€
owner of a pole has to replact
it, the cost of maldng such n
placement should be shared by
the licensee.

aaAiHOHv -WNoavNaHiiVi
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•j. pay to "the parl^prailDg -tha pole a
sum equal to the difference in cost la

place between the new pole and a new pole

of the same sisie as the replaced pole^

together with a sum representing Ihe value

in place of the replaced pole plus the

cost of removal less "Uie salvage value of

such pole, the Oimer of the pole to remove

and retain suoh pole*

{g) "yshen, in order to improve an existing

condition considered undesirable by both parties,

existing poles of one* of the parties are abandoned

in favor of combining lines on poles of the other

.party, the then value In place of the abandoned poles

'us the cost of removal less the salvage value of

/

suoh poles shall be shared in the ratio of fifty five

percent by the Cooperative and forty five percent

by the Telephone Company#

(h) ftiyments made by either party to the

other under the provisions of this Artiole shall be

based on the table of values listed in Appendix A*

ARTICLE IX

rROCEDORE MM CHARACTER OF CIRCUITS IS CHANGED

Tihen either party desires to change the

character of its oircults on jointly used poles, suoh

party shall give days* notice to the other

party of suoh oontemplated change and in the event

lat the party agrees in yrriting to joint use with

Printed in U.S.A*
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ARTICLE IX

It saaetimes
happens that the
owner of the line

or the licensee de«

sires to change the
character of the

circuits* Ihere

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



such ohaaged .oircui^^^ then liie Joint use of
such poles shall be oontinued wl'th suoh ohanges

I In oonatruotlon as may be required -fco meet the^

^ terms of -Hie speoifioations mentiqned la

Artiols III for the character of oirouits involTed

and such other changes as may be agreed upon. 35i0

parties shall cooperate to determine the equitable

apportionment of the net expense of suoh changes.

In the events however, that the other party falls

within days from receipt of such notioe to

agree in writing to suoh change in character of

oirouits, then both parties shall cooperate in

aooordanoe witti the following plan:

!• ^e parties hereto shall

• determine the most practical and

eoonomioal method of effectively

providing for separate lines, either

overhead or underground, and "Sie

party idiose circuits are to be moved

shall promptly carry out the necessary

work*

2* Sie 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 daange was decided

upon, shall be home by ths lioenseej pro-

, vlded, however, that the owner shall bear an

/
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should be met in an agreemez^f
of this type, Bierefore, ^
about the most that oan be >

done is to stipulate that th(
parties shall cooperate in <
an effort to determine the ^
equitable apportionment of j]
the expense incident to the U
changes* C

In sane cases it may be
utterly impossible to con
tinue ihe Joint use in view
of the proposed change of ^
character of the circuits# c
Then this is the oase^ of ^
course, it will be necessaryc
to construct separate lines#^
luasmu^ as the licensee's ^
rii^ts are subordinate to
thoae of the owner, oost of
ro-establiahing the circuits
in a new location should in
most instances be assumed
by the licensee* However^
there may be cases wliere the
assumption of the entire oost
by thelloensee will work a
hardship upon it* For exampl
let us suppose that the owner
allowed the licensee, at con*
siderable cost, to install
oirouits on a given line, aztd
then, within two months* time
the owner decides to <hange
the character of its circuitj
so as to make it impossible t
maintain the Joint use* In
suoh a case the licensee, in
addition to being faced with
the cost of constructing new
lines and relocating its faol
ties on mi^t lose oom^
pletely the investment it mad
in undertaking Joint use, sue!
as parents it made to th
owner pursuant to Article VII
Hence, it is only Just -that
in such cases the owner shoul
assume an equitable portion
of the expense# In view of
the varying circumstances
that are likely to be met«
it is manifestly impossible
to provide any formula where
by the amount could he calcu*
lated* . therefore* all lhat



^DoucEDATTHENATroM«.AR.cMj^ij^^ljl0 sharo of ooet wherever

. -

the <^azige .was ocoaslo&ed by "the necee*
,-' \ * • •

eities of the owner and the Xloensee would .

euffer a hardship In having to assume the

entire burden of the cost of reestablishing

the oiroui.ts«

TTnless otherwise agreed by the parties^

ownership of any new line or underground facilities .

constructed under the foregoing-provisions in a new

location shall vast in the party for Those use It is

oonstructed*

ARTICIS X

ABAiroOHMEHT OF JOIirTLY USE® POLES

—(a) If the owner desires at any time to

abandon any Jointly used.pole* it shall give the

licensee notice in writing to that effect at least

days prior to the date on Thioh it intends

to abandon such pole* If at the expiration of said

period the owner shall have no attachments on such

pole but the licensee shall not have removed all of

the at'tachments therefrcm, such pole shall thereupon

become the property of tiie licensee^ and the licensee

shall save harmless the former owner of such pole

from all obligation, liability* damages* cost* ex

penses or charges incurred thereafter* and not arising

7b of anything theretofore occurring* because of, •

or arising out of* the presenoe or condition of suoh

Printed In U.3«A«
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can be Is to

provide^iAt the
owner shall, bear

an eg;ui table share
and trust to the

good will 6f the
parties- to effect
a solution*

PUBLIC

ARTICLE 'X

(a) !Ih'e time
may ocme when the
owner of a section

of Joint use line
may vdsh to abandon
•the operation of
its circuits on
•that line* However*
to take the poles
down mi^t work a
hard^ip on the
licensee as it may
need the poles for
the opera-bion of
Its own oircuitse
For that reason*
Artiole X has been
drafted so as to

permit the licensee
to acquire the poles
upon their abandon
ment by the Ownen
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pole or of any p^^aohmants ^^ereonj and shall

pay the aimer the then value in place of the pole

to the licensee hat in no case an amount less

tiian Ihe net salavage value of -the pole to the

owner as proT^ded in Appendix A attached hereto^

The former owner feall further evidence transfer

of title to the'pole hy means of a bill of sale#

Credit shall be allowed for any payments which

the licensee may have made under -the provisions

of Article Till - Division of Costa* idien "the

pole was originally set*

(b) !lhe licensee may at any time abandon

tiie use of a joint polo by gi-Ting due notice thereof

in writing to the owner and by removing therefrom

any and all attachments 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
I

BEUTALS

(a ) On or about of each year

"tiie 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 the number of poles

on idiloh either party as licensee ranoved all

of its attachments during the -fcirelve preceding

Printed in IT*S*A*
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(b) Conversely, thi
licensee may wish at soi
time to abandon the use
of a joint pole for its
circuits^ However, inai

much as the owner will
still retain possession
of the line, the owner
?rill not be prejudiced \
such abandonment so lon^
as the owner is appropri
ately advised*

ARTICLE XI

(a) It would be
manifestly desirable to
have the telephone oompa
and -the Cooperative each
own a proportionate num
ber of joint poles so
•tiiat the payment of
rental would be unneccss
and the use of one set o

poles would balance the
of the other* However,
will probably be impossl
to achieve such a propor
tionate distribution

«aAiuriW1WifllLVN5HiiV0i



•'iiabulation shall^dioate
nuinber of poles "nhioh each party owns on •

rentals are to be paid by "tiie other '

party*

(b) For the purpose of such tabulation,

Bny pole used by the licensee for the sole purpose

of attaching wires or cables thereto, either directly

or by means of a pole top extension fixtaire. In order

to provide olearanoe between the facilities of the

two parties as distinguished from providing -support

for suoh wires or cables, shall not be considered

as a joint pole*

(o) If -(here is provision under a

separate agreement between the Telephone Company azad

the Cooperative for facilities associated with

_- 0^ line carrier systeas, the rental. provisions

of the agreement of whidi this article forms a

part ^all apply for poles on "idiidh both types of

faoiHties are present, and no other rentals

shall apply, ihe ren-bal provisions of this

agreement shall not apply however# -phere only

those faoilities directly associated with power

line carrier systems are involved*

(d) Bie rentals par pole due from either

party as licensee to 1he other party as owner shall

be based on the equitable sharing of the eooncmies

of joint use as provided for in Appendix B. Subject

/
I '

" Printed in "0,8*A-,
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and f'or^s.at reason
ft tabul&iirbn should
be made to deteniine
idiioh of the two parties
owns more than its

proportionate share
of polos used jointly,
theoretically, it migjit
be desirable to make
^uoh tabulation as of .
January 1 so as to
make the rentals coin*
oide with the calendar
year. However, the

spring season is the
season in which the

greatest bulk of the
changes is inade and
for that reason,
JUly 1 is, from the
practical standpoint,
the more desirable
date to adopt for the
making of a tabulation*

(d) Ihe amount of
rental -^at should be
paid for each pole will
neoeasarily vary ao.oqrd-
ing to circumstances*
In most cases a rental
per polo will probably
be equitable.
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•fco tfie prou^ions of Article XII, per

awTtiim shall^e paid by the Cooperative for eaoh

jointly used pole OTOied by the Telephone Company

and $ per annum shall bo paid by the Telephone

Company for eaoh jointly used pole owned by "Uie

Cooperative. The smaller total sum shall be

deducted from the larger and the Cooperative

or the Telephone Company, as the oas.e nsy be,

shall pey to the other the difference betvieen

such amounts.. The rental herein provided for

shall be paid within 10 days after the bill

has been submitted.

AaTIOLB XII

PERIODICAL ADJUSTBHENT OF RENTAIS

(a) At any time after 5 years

from the date of this agreement and at intervals

of not less than S years thereafter, the rentals

applicable under this agreement shall be subject

to joint review and adjustment as provided for

under Section (b) of this Article upon the

written request of either party. In case of

adjustment of rentals as herein providedj the

new rentals agreed upon shall apply starting

with the annual bill next rendered and con

tinuing xmtll again adjusted.

Printed in TT. S. A.
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ARTICIE XII

At some future
time, it may become
advisable to recon

sider the rentals

paid end to arrange
for a change in the
amount of rentals*

Artiole XII is mean

to pave the way for
such reconslderatlo
and to bring any
changed rentals axrb
matteally within tb
terms of the contra



noDycEDATTHEMTiowLARctj^s adjustments ^^rjeutaXs .shall ba
in aooord -with Ihe provisions of i^peudlx B, and any

jangds shall "tats in-to aocounb bhe oos-b faoiiorfl

originally involved in all ^oiut u'sa exis-ting a-b

• "tihab "bine under thiS agreement*

ARTICtB XIII

PEPAUXTS

(a) If either party shall default In

any of its obligations under this agreement and

such default continues thirty (30) days after due

rotloe thereof in -wrriting by the other party» the

party not in default may suspend the rights of

the party in default in so far as oonoorns the

fi*anting of future joint use and if sueh default
I

"shall oontinue for a period of days after

such suspension, -tiie party not in default may .
'1

forthwi-th terminate this agreanent 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 obli^ted

to do under ihis agreement at its sole expense,

the other party may eleot 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,

b the election of -the o-liier party, oonstitute a

default under Section (a) of ihis Article#

Printed in TJ«3,A,
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ARTICLE XEII

(a) It is to be
supposed that neither
party -will ever default
in its obligations
under -the contiract.
As there is a possi
bility of such defaults
occurring, however,
the oontingenoy should
be provided for in
the agreement# There
fore, section (a) of
Artiole XIII has been
drafted -to protect
the party idio has
lived up to its obli
gations by allowing
&to suspend and even
tually terminate the
agreement in so far
as the grjanting of
future joint use is
concerned*

(b) One of the
particular defaults
that might occur is
on© resulting from
failure of one of "the
parties to perform
any work which it
is obligated to perform
at its own expense#
Ra-bher than invoking
-fcho remedies provided
for by -fche preceding
section, vhlch mig '̂ti
work ia hardship on
^ihe defaulting party
not camneneurate -with
-the breach of its
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saotlon Q
provides Idiat one of -tfi
parties may perfoim M
work itself and then Is
the defaulting party.;
naturally, ^9 party h
in default should he |j
tremely carefuX in exQ
oislng this privilegeC
and should exercise it
only as the last re-
so^irce for "the teleiho:
company, may not he
qualified to perfom I
on the eleotrio line e
the cooperative may ng
be qualified to perfoe
•work on ttie telephone;
line« i

jaiTICLB XIV

EXISTIKG RI(kTS OF OTHER PARTIES

(a) If either of the parties hereto has,

prior to the execution of this agreement, conferred
upon others, not parties to this agreement, by con

tract o-r oi^ervjise, ri^ts or privileges to use any

poles covered by this agreement, nothing herein oon-

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 rights or privileges,

it being expressly understood, however, "Hiat for

the purpose of-this agreement, tiie attachments of any

such outside party, except those of a municipality

or other public authority, diall be treated as

attachments belonging to the gi^tor, and "the

ri^ts, obligations, and liabilities hereunder of

ARTIOIE XIV

(a) At the time
agreement is entered i
one of -the parties maj
have already obligated
Itself to permit the t
of tiie joint poles by
some third party, and
may be necessary or d'
sirable to extend or i
tinue that pennission
even after idle date o:
the agreement, . In or^
to protect the oiher
party to "Qio agre®ien
section (a) provides
the facilities of the
third party shall be
sidered as those of t
party having granted
privilege*
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to 8U0h Attachments shall
he the same as if it were the actual owner thereof.

V / (b) TJhere municipal regulations require
either party to allow the use of its poles for fire

alarm, police, or other like, signal systems, auoh

us© shall be permitted under the terms of -aiie

Article, provided attachments of such parties are

placed and maintained In accordance -wi-tli liie speci

fications mentioned in Article IIT«

ARTICI^ XV

ASSIGHMMT OP RIQITS

Except as otherwise provided in this agree

ment, neither party hereto shall assign or otherwise

4^fi«ose of this agreement or any of its ri^ts or

"rests horounder, or in any of the Jointly used

poles, or Ihe attachments or rights of way covered by
this agreaaent, to any firm, corporation or Individual,

wi-aiout the written ooaaent of «ie other party except
to the United States of America pr any agency thereof;

provided, however, that nothing herein contained .shall

prevent or limit i^e right of either party to mortgage

any or all of Its property, ri^ta, privileges, and

franohises, or lease or transfer any of them to

another corporation organised for tte purpose of oo&r

ducting a business of ihe same general character as

that of such party, or to enter into any merger or

c> ^Udation; and, in case of ilie foreclosure of

suW^mortragei or in case of such lease, transfer.

Printed in U.S.A.
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(h) She purpose
of this section is so
clear a-e net to need
any cosonont*

ARTICLE XV

Bie preparation
of the paragraph in
regard'to the assign
ment of ri^ts is
necessarily difficult
In a situation such
as this. An abso
lute pr<&ibition
against tihe assign
ment of •die rights
conferred by the
contract without ihe

• written consent of ihe
oiher party mi^t work
a considerable hard
ship on the party who
is desirous of making
such an assignment as
it mi^t limit ihe
disposition of its
properties# However,
it is equally true
ihat allofdng a party
to assign its rights
under ihe contract to
a- third party wiihout
the consent of the
oiher party to the
contract mi^t work a
considerable hardship
on.th.e.latter inasmuch
as it might' he faced
wiih the prospect of
attempting to maintain
Joint use with an

>
Q
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merger, or, oof^lidatlon, its ri^ts and

obligft'fclenB hereunder shall pass to, and ho

aoqulred and assumed "by, iiie purchaser on

foreclosure, "Hie transferee, lessee, assignee,-

merging or consolidating company, as Iho case

may be; end provided, further, liiat guhjeofc-

to all of the terms and conditions of "tills

agreement, either party may permit any cor

poration conduotlng a "business of "the same

general character as iiiat of such party, and

ormed, operated, leased and controlled by it,

or associated or affiliated "with it in interest,

or connecting with it, the use of all or any

part of "ttie space reserved hereunder on any

pole covered by Ihis agreement for Ihe attach"

ments used by such party in "the conduct of its

said business; and for 1116 purpose of this

agreement, all auoh attachments maintained on

any such pole by the permission as aforesaid

of eitiier party hereto shall be considered as

•the attachments of the party granting such

pemiseion, and the ri^ts, obligations and

liabilities of such party under ihls agreement,

with respect to such attachments, shall be

the same as if itwer© the actual owner thereof*

Printed in U,S.A,
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irrespBrSijK organ- .
iaation with T^om it q
would not have entered
into a contract origifi
ally- Hence, "this Ar
ticle has been drafteS
with -the thou^of.atS
tempting to permit thg
assignment tmder oert|
oiroumstanoes, that id
where the organ!zatior
assuming the ri^ts ac
signed will be a' re
sponsible organlzatiOB!
o<mducting a busines
the seme general char^
acter as -that of its g
predecessor^

<
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TTAITER OP TERMS OR CCfflDITIONS
s ^

TKo failure of oi-ther party to enforce

or Inpiat upon oompllanoe with any of -fee terms or

conditions of •fels agreement shall not constitute a

general waiver or relinquishment of any such terms

or conditions^ but Hie same shall be and remain

at all times in full force and effect*

ARTIOtB XVI

ARTICIE XVII

PAIMMT OP TAXES

Each party shall pay all taxes and

assessments lawfully levied <si its own

propeirty upon said jointly used poles, and tiie

,18 and the ass0BBm.ents idiioh are levied

on said joint poles shall be pai(L by the

owner thereof, but any tax, fee, or charge

levied on owner^s poles solely because of •ttieir

use by the licensee shall be paid by the lio^see*

ARTICLE ZVIII

BILLS AND PAYMENT FOR WCRK

Upon the completion of work performed

hereunder by either party# 'die expense of idiloh

is to be borne wholly or in part by the other

party# the party perfoisiing ihe work shall present

• --die dher party within days after, 'the
f

gwnpletion of suoh work an Itemised statement of

Printed in tr«S«A«
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ARE^bE X7I

. Biis ^tiole 2TX
is inserted to iaa.ke
certain that if one i

of -IJio parties, in the
Interest of harmony
and in view of the

particular situation#
waives a condition
in the agreement, euoh
waiver will not be
considered as a general
waiver applicable to
all,similar situations
in the future*

.ARTICLE XVII

2h'e purpose of
this Asrbiole is so .
obvious a.8 not to
need any c^umentso

ARTICIE XVIII

This Article is
inserted to insure

business relationships
in the payment of
reimbursable Items*
!lhe number of days that'
should be inserted in

-die blanks will vary
according to oiroum-
stanoes* Probably "(he
insertion of the number
10 in Ihe blanks would
provide a suitable time.

\
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costs other party- diall wl'tiiiii \

days after suoh Btatetaant is proflented

pay to iiie party doing the work euoh ether

party*® proportion of the cost of said work#

XIZ

SERVIOE OF KOTICBS

•Jlhonevor in -this agreement notice is

provided to to given ty eiiher jarty hereto to"

Iho oiherj such notice shall be in writing ^d

given by letter mailed*, or by personal delivery,

to "the Cooperative at its offloe at

or to

•the Teleihoae Company at its offioe at

, as 'the ease

may be# or to such other address as el'ther party may

from "time to "fcima de.signate in -writing for that

purpose*

. ARTICLE tX.

TERfi OP AGRBE1®]NT

Subject to the provisions of Article XIIX*

Defaults, herein, -this Agreement shall remain In

effect un-fcil teminatad at the end of 25 years frcm

•the date hereof or thereafter upon the giving of

written notice to "the other party not less than three

years prior to the date of teimina'bion*

Printed in U.S.A.

- 37 -

PUBLIC

ARTICLE XIX

Shis Ar-tiole i'<
inserted to make qt

tain that .-there wi]^
not be any dispute e
to -ihe proper plao^
for the ser-vloo of ,
notioe* (

2

ARTICLE XX

5he Agreement
made to run for 25
ani as long thereal
as the parties may
sire* Ihe type of
arrangement contem]
in the contract is
that involves long
range planning and
vestment and therel
does not lend itse'
to a ^ort term<
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artiolb xxt

EXISOTTff COffTRACIS

V ' All existing agreements between liie
parties hereto for ti,e Joint use of poles are by
•"^feal ooasent hereby abrogated and ^perdeded
by iiils Agreement.

Nothing in the foregoing shall preclude
the parties to this agreement from preparing such
supplaaental operating routines or. wording practices

^ey mutually agree to be necessary or desirable
to effeotlrely administer fee provisions of feis
agrGomont*

ARTICLE ZXII

APTHOTAL OF ADMINISTRATCH

Ihie Agreement, and any amendment thereof.
Shall be effective subject to fee eondition that,
•Jaring any period mvSaioh fee Cooperative is a
borrower from fee Hural Electrification Administra
tion. fee agreement and any amendment feereof shall
have fee approval in writing of fee Administrator
Of ae Rural Eleotrlfication Administration.

Printed in U.S.A.
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ro.

Ihls AgreeniBat is
Intended to cover the
entire arrangemont betvreen
«ie parties. Iherefore,
Tills Article provides
"Hiat any existing "agree
ments between ihe parties
witii respect to ihe joint
use of poles are ended
and -ttils Agroamont takes
tiieir place*
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I. witnena whereof, the parties hereto, .
+« +ft bo ill trlpii"^avo caused these presents te

..... - - '•

on tiie

(Seal)

iLttesti

(Seal)

Attoets

day of

Printed lnTJ«8«A«
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APPENDIX A

This Appendix contaiis tables of pole valiass to be tiaed in dividing oosts as

provided under Article VIII. It also outlines the steps for adjusting such

values to determine any payments that the licensee must make to the owner to

defray costs of premature replacement •of poles to accomniodate the licensee»

A. Tabulation of New Pole Oosts©

The following tabulation shall list mutually agreed t^on average costs In place

of new poles of flU kinds of timber, including caily such cost items as are

repetitive when poles are replaced©

Table 1

Height\^^ass 1 2 3 h S 6 7 8 9 10

20»

221

2?'

301

35*

Lot

^01

•

601

. printed in U«S.A©
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i'or Modifying T^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 under the provisions of this agreement.

Table 2

PUBLIC

Age of Pole 0-3 years li-9 years 10-15 years 16-21 years 22-27 years
over

27 years

Factor 1.0 #8 •6 .k #2 0

0# Cost Level Factor#

1# The values obtained from B are to be modified further by the following

factors to aHovr for periodic variation in pole cost aevelso

Table 3

per poles set prior to Jan# 1^ 1937
For poles set between Jan. 1, 1937 and Jan. 1, IPuS.
For poles set between Jan# 1^ IShS and
For poles set between and

•9
.7

1.0

It is intended that additional factors will be added to carer future

long tern changes in costs#

D# Salvage Value of Poles#

1, Afigure of 70Sg of current material costs shall be used for comput

ing salvage values of poles which have been installed not exceeding 10

years# Average values for all kinds of timber shall be used# The follow-

Printed in U.S.A.
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Ing table sets forth nnifcTially agreed lapon salvage .values*

, 33 i

Table h

PUBLIC

Height\^C^s 1 2 3 U 5 6 7 8 9

u

20*
h

6

22*

C

(i
C

as:*

j
2

30<

35«

Uo«

50*

•

60*

2. For poles installed longer than 10 years it shall be assimed

that the salvage value is equal to the cost of removal*

• Notes This is based on assumption should

bear an 3horeasing portion of cost of remoiral

as poles age*

Printed in
Appendix A - Page 3
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1* The follcming table sets^orth mutually agreed upon totsC^osts of removing

^polss.

Table ^

Height Cost of Removal

25' or less

30'

LO'
•

50'-

55'

Fr tnchore®

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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Annual variations
in cogts of removal

neglected«
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Q

This appendix describes the basic principles and guides "vdiich have been

'f ) under this agreement in setting tl;e rents specified'in Article XI and Triiich are to ' <
C

be used in making periodical adjiatinents of rentals as provided for in Article XII. C

T]nder 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 us© of

pole plant in proportion to the relative coats of separate pole line construction® h
*

The procedtires outlined herein take into account the follcfwing objectives; c
u

1. An equitable division of savings regar(£L©ss of the nmriber of ^

jointly used poles owned by each party® 2

2. Rental rates applicable universally in the area covered by the

agreement regaidless of -v^ether the pole lines involved are

initially constructed with joint use in view or are existing lines

modified for joint use®

. .. 3* Appropriate allcwance in the rental rates for additional costs
>

' - incurred 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 incuired in separate

line construction®

Rentals based ctn 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 provide for the joint

use of scattered poles®

The rentals are the dollar values resiilting 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 oosts

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

line costs to the sum of. the typical .separate line costs of each .of the parties#

The annual rent payable can also be stated as follows:

lioeneee's Annual charges Licensee's
annual -saved by licensee appropriate
rent Equals, through not having Less percentage

to build a

separate line

Of

Total savings
in annual charges
realized through
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 the country. These variations in pole

line costs -will, however, affect both power and telephone lines to about the same

degzee*

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, area. Below are

.iilated appropriate rentals over a range of typical mile costs. From this tabu

lation the parties shall use the rental payments associated Tfith the value nearest

to the agreed upon average cost.

RENTAL PAYMENTS »

"Where the mutually
agreed upon average
cost per mile of 35
foot class 6 poles in
place approximates

^350«.

^1+70
$530
$590
$650
$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.ijO
i#5o
1.60
1.70

The cooperative's
annual rental pay
ment per pole to
the telephone
company will be

$1.70
1.S0
1.90
2.00

2.10
2.20
2.30

-2.U0

antals associated with this amount are minimum and applicable for all lower costs,
.If average costs are substantially higher than- this value, appropriate rentals

should be determined by agreemento

Printed in U.S.A.
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' Form of • ' ^

Application' ^Permit C

For Joint Use of Poles• „ ^
; i • <
v^y hereinafter referred to as the ^

Licensor; the applicant hereunderj]
"being hereinafter referred to as u
the Licensee* C

The following application is made for the tisb of your pole plant located as follows s

Noa of Pole Type of Annual ^
Poles Numherg Attachments Rental ^

«
c

j
2

Pole locations and work to be perfomned are shown on the above diagram*

Licensee *s initial payment, if any^

The joint occupancy herein prcnrided for and the •work to be done hereunder
shall be subject to the terms aaad conditions on the reverse side hereof, whioh shall
constitute a specified agreement in connection herewith and "shall supersede, except as
to matters not covered herein, any provisions in other contracts, if any, heretofore
entered into between the parties hereto or their predecessor con^janies*

Hecommended bys^

Approved by;

THE ABOVE APPLICATION IS ACCEPTED AND-
THE PERMIT REQUESTED IS HEREBY GRANTED

Approved by:

Application made .By

By
Title

19 »By
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{ODUSEOATTHENATOtWLARCKIVSS TERMS AJ© CONDITIONS >

' 'II
c
c

i.„-':lONSlDm'PION, In consideration of the right to attach and nalntaln-at its eola 7
e^qaonse, attachments on the poles of the Licensor) the Licensee -

promises and agrees to pay the initial payment, if aiy, shomi on the face hereof, fj
within-30 days of Its receipt of the Lloensor^s bill Iherefbr} and Ukeiiise promisee f
and agrees to pay the Licensor annually upon the Jlst day of December the yearly 7
rental(s) specified on the face of this agreements

These rentals shall be based on the fcllcmingt i
a. For attachnents of facilities owned hy tte Telephone Company to poles '

owned by the Cooperative. per pois
b« For attachments of facilities owned by the Cooperative to poles owned ^

by the Telephone Company. 1,00 per pole 3
(There will be no charge for clearance attachments of service drons C
of either party.) ^

Xearly payments hereunder shall be made on December 31st of each year in ' C
idiich this permit is exercisedj rent^ charges being based noon the Licensee's :
occupation of the Licensor's pole as of July 1st in said calendar year© <

All payniants for rental under this agreement shall be based upon a 2
period of one year except that should the Licensor revoke this permit before the
expiration of any calendar year, then and not otherwise, the Licensor shall reduce
the yearly rental by an amount proportionate to the interval from the last day of
the month in wM.ch attachments were discontinued to the end of the said year.

2o SPECIFICATIONS. Attachments shall at all times be In conformity with accepted
• , modern methods such as those suggested in Edison Electric

Institute Publication Wo. 10.2 and shall at all times conform to the ro<iuireiients of
the Rational Blectrical Safety Codej Fifth Edition and siibsequent revisions thereof,
except Trtiere the lawful requirements of public authorities may be more stringent,
in which case the latter will govern.

ICBNSEE'S RIGHT This agreement may be terminated by the Licensee upon thir'ty
DTERMINATE. days' notice to the Licensor. All obligations of the Licensee,

hereunder, shall continue until Its attachmerits are completely'
removed.

h. LICENSOR'S RIGHT The Licensor may revoke this permit at any tLme upon written
TO REVOKE. notice, and •ttie Licensee shall remove its wires and other

attachments from said pble(s) within sixty days from the date
of said notice.

5o IICBNSOR'S RIGHT The licensor may abandon any said pole at any time upon
TO ABANDON. written notice to the licensee. -The licensee ahall, within

sixty days after such notice, either purchase the pole from
the licensor or remove its attachronts 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 audi 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,

?• ^SIONWSNTi Licensee shall not assign, transfer "or sub-let any of the privileges
described In this agreement without the written consent of the Licensor.

8. LiCENSCfR'S The Licensor shall not be liable to the Licensee for any Inter-
RESPONSIBILITY. niption to, nor interference with the operations of the wires of

the Licensee on said poles caused by the operations of the
Licensers nor shall the Licensor be responsible for any loss or danage caused by ob-
,l6ction to the stringing of said wires, by any corporation or person owning property

^;ich, or abutting upon rtiich, said pole line or fixtures thereon, or"any part
^'Of, 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- ie ^ressly 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 teken as
creating or vesting in the Licensee any right, title or interest to said poles, or
any right, title end interest in any franchise right or easement which the Licensor
mav Dossess.
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GENERAL AGREEMENT FOR j]

JOINT USE OF WOOD POLES "

PBBAMBIiE

a corpora- ^
T

tion organized under the laws of the State of > (hereinafter called c
the "Cooperative"), and I «

a corporation organized under the laws ofthe State of ^
(hereinafter called the "Telephone Company"), desiring to^ cooperate in the joint use of :
their respective poles, erected or to be erected within the areas in which both parties -

render service in the State (5) of —, whenever and
wherever such use shall, m the ertimation of' Ijoth parties, be compatible with their
respective needs, do hereby, in con^deraUon of the premises and the mutual covenants
herein contained, covenant and agree for themselves and their respective successors and
assigns as follows:

ARTICLE I

SCOPE OP AQREEIVIENT

(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 exis^g or hereafter erected in the above territory when said poles
are brought under this Agreement in- accordance with the procedure hereinafter provided. -

(b) Each party reserves the right to exclude any of its facilities from joint use.

ARTICLE 11

EXPLANATION OP TERMS

Por the purpose of this Agreement, the following terms shall have the following
meanings:

1. A JOINT POIiB is a pole jointly used by both parties-
2. A NORMAL JOINT POLS 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 m for the at
tachments ordinarily placed by tiie parties in their respective normal spaces. Such pole

for the purpose of this 'Agreement shall he a foot class
wood pole as classified by the pole classification tables of the American Standards Asso-
(nation.

8. 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 HI which in certain instances permit the making of cer
tain attachments by one party in the space reserved for the other parly).

4. NORMAL SPACE is the following described space:

a. For the Cooperative-the uppermost feet, measured from top of
pole.

b, Por the Telephone Company a space of feet, at a sufficient dis
tance below the space of the Cooperative to provide at all times the minimum clearance
required by the specifications mentioned in Article HI and at 'a sufficient height above
ground to provide the proper vertical clearance above ground or track rails for the low
est horizontally run line wires or cables attached in such space.

The for<5going 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 will meet the requirements of the parties-hereto.

s3«Hoav"WNoavNgHii>



The a^ve assignment of space isnot intended to preclude the "use ofvertical runs
jr the mounting of such eoiuipment as terminals or meters on the lower portions of the
)ole when .mutually agreeable.

PUBLIC
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ARTIOLE HI ^ Ij

SPECIFICATIONS
c

Except ^ otherwise provided in Section (e) of Article VII, referring to construc
tion temporarily-exempt from the application 01 the specifications mentioned herein, the
joint use of the poles covered by this Agreement shall at all times be in copfor^ty with
accepted .modem methods such as those suggested In Edison Electric Institute Publication ^

n A ^ ^ times coioform to the requirements of National Electrical ?Safety Code, Fifth Edition, and subsequent revisions thereof,* ^cept wH^e the lawful c
requirements of public authorities may be more strhigent, in which case the latter will «<
govern. ^ g

Modifications of, additions to, or construction practices supplementing who'lly or ;
m:^rt the requirememts.'of the National Electiic^ Safety Code, shall, when accepted in A
jmtmg by both parties hereto through their agents authorized to approve such changes, S
lucewise govern the joint use of poles.

ARTICLE IV

ESTABLISHING JOINT USE OF EXISTING POLES

(a) "Whenever either party desires to reserve space for its attachments on any pole
oj^fd by the other party, either, as initial space or additional space on such pole, it •
shall make written application thereforj ^ecifying "the location of the poles ht ques
tion, the amount of space desired on each pole, and the number and character..ox the
circmts to be placed thereon. H, in the'judgment of the owner, the poles are necessary

, for its own sole use, or joint use under the circumstances is undesirable, the owner shall
^iiave ^e right to reject the application. In any event, within 10 days after the receipt
>£ such application the owner shall notify the applicant in writing whether the applica
tion is approved or rejected. Upon receipt ofnotice 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 eircmts on such poles, including any
necessary pole replacements, tiie applicant Bnall have'tiie r^ht as licensee hereonder to
use snch space in accordance with the terms of the application and of this Agreement.

(h) Whenever any jointly used pole or any pole about to he so Used under the
provision of this Agreement is insufficient in height or strength for the existing attach
ments and for the proposed additional attachments thereon, the owner shall promptly
replace such pole with a new 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 condi
tions may then require.

(c) Each 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 partir 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 VIII—Division of Costs.

ARTICLE V

ESTABLISHING JOINT USB OP NEW POLES '

(a) Whenever either party hereto requires new pole facilities for an additional
pole line, an extension of an ^sting 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
if circuits it intends to use thereon arid indicating whether or not such pole facilities
will be, in the 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 apace thereon, the character of the circuits it desires to
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use and -the amount of space it wishes to reserve. If such other pa^ requests space<
on the proposed new poles and if character and number of its circiuts and. atbhch*7

/ merits are. such that the party prdposih^ to construct the new pole facilities do^s noti
consider jointuse imdesiralDle, ijien it. shall erect poles suitable for such joint use, suh-}j
ject, however, to the pro.visionS. "of Section (b) of this Article. The applicant for spacep

^ on the poles shall be promptly ridtlfied in writing of the action taken on the application.^
(h) In any case where the parties hereto.-shall conclude airangements for-the

joint use of any new poles to be erectedj- and the party proposing to construct the new
pole facilities already owns moite than its proportionate share of joint poles, the parties
shall toke into consideration the de^abiUtjr of having- the new pole facilities owned by
the party owning less than its propwrtibpate share of joint poles so as to wofk'towardsh
such a division of ownership of the joint pqles-that neither party shall be Obligated to*
pay to the other any refitals because of their respective use of joint poles, owned by theS

• other. •

(c) Each party shall place Ito own attachments on the new joint poles and placec
guys to sustain any unbalanced'loads-caused by its' attachments. The owner shall, now- %
ever, provide ilie-lnitial'deadng'Sifitiie'Tight^f^ay,- and tree trimming, which shall at.(

• least- meet the requirements of- the *other party. Each party shall execute its work;
promptly and in such manner as riot-to interfere with the serwce of the other party.

(d) The cost of establishmg the joint use of new poles including costs incurred in
the retirement of existing 'poles shall be borne by the parties hereto in the manner pro
vided in Article VHI—-Division of Costs.

s Article vi

RIGHT OP WAY PGR LICENSEE'S ATTACHMENTS

"While the.owner and licensee will cooperate as, far as may be practicable in ob
taining rights-of-way for both parties on joint poles, the awner 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, and if the
licensee shall at any time be prevented from placing or maintaining Its attochments on
the owner's poles, no liabilily on account thereof shall attach to the owner of the poles.

ARTICLE VII

MAINTENANCB OP POLES AND ATTACHMENTS

(a) The owner shall maintain Its joint poles in a safe and serviceable condition
and in accordance with the specifications mentioned in Article IH and shall replace,
reinforce or repair such of these poles as become defective.

(h) When replacing a jointly used pole carrying terminals of aerial cable, un
derground connection, or tran^ormer equipment, thd new pole shall be set in the same
hole which the replaced pole occupied unless special cpn^tions make it necessary or
mutually desirable to set it in a different location.

(c) Whenever It is necessary to replace .or relocate a jointly used pde, the owner
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 sudh fiotice the time of such proposed
replacement or relocation and the licensee shall at the time so specified transfer at
tachments to the new or relocated jointipdO.

(d). Except as otherwise provided in Section (e) of this Article, each party shall
at. all-times maintain all of its attachments^ and perform ahy necessary tree tidmniing
or cutting incidental thereto, in accordance with the specificatioris;mentioned in Article
m and shall keep them in safe condition and in thorough repair. Nothing in the foregoing
shall lireolud'a the patties hereto from making any mutually agreeable arrangement
for jointly contracting for or otherwise providing for maintenance trimming.

(e) Any esfisting joint use Constructiori of .the parties hereto which does not con
form to the ^ecificatfons 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 .costof n^lntaining 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 Article VIlt^Di-visiOn of Costs.

• , . . ~ 3
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DIVISION OF COSTS-

0

c
AivncLE vni V c

• (a) The cost of erecting new joint poles coming under this A^eement, to wn- u
struct new pole lines, to-make extensions'to existfag pole lines, or .to replace existing U
poles, ^all 06.borne-by the parties as follows: • C

1, A normal joint pole, -or joint" pole' stanaller than tha normal, shall be
erected at the sole expense of the owner. *• , • "

2, A pole larger than the normal, the extra height or strcDgJh of which is
due wholly to the "owner's requirements, including" requirements.as to keeping the ^
owner's wires clear of trees, shall be erected at the sole expense of the .owner. ^

8. In the case of a pole larger than the normal, the Kctra. height or strengto ^
of-which is due wholly to the. licensee's requirements, inclmiing'retirements as to
•keephg the licence's wires clear of trees, the licensee shall.pay.to ^ c
equal to the difference between .the co^ in-plaqe of such pole and-gie cost Pljce .
of a normal joint pole, the .rest of the cost^of erecting such ™ (
owner, except in so far as otherwise provided in Secyon (c) df this Article. -

.4 hi ihe case of a pole larger than the normal, the extra.height or ^ensfth
which is due to the requirements of both parties or the requlremente of public au
thorities or of. property owners, (other than requirements with regard to keeping
the wires of one party only clear of trees), the differencebetween the cost m place oi
such pole and the cost in place of a normal joint pole shall be-shared-ln the rauo oi
fifty five percent by the Cooperative and forty five percenVby the.Telephone Com-

• pany, the rest of the cost of erecting such.pole to bd borri'e by "the owner.
5. A pole erected between existing poles to"provide sufficient clearance and

furnish adequate strength to support :the circuits 'of both the owner and Iit^imee,
which ifcTwould have been unnecessary to erect if'joint usehad not been.undertaken,
shall be erected at the sole oaqiense of the licensee. •

(b) Any payments for poles made by the, lieeimee under any foregoing^ provisions
of "this Article shall not entitle the licensee to the ownership-of any part of saxd poles for
which it has contributed in whole or-in part. ' • "

(c) Where an existing jointly used pole or a non-joint pole is prematurely re-
' > placed by a new one sdlety" for the benefit of the licensee; the cost of the uew pole shaU
fo be divided as specified in Section (a) of this Article-.and the hcensee shall also, pay its
5 owner the 'value in place"df the replaced' pole, 'plus-the cost of removal the salvage

v^ue of such pole. The replaced pole- shall be removed an'd retained by ite owner,
(d) Each partyshall' place, maintain, rearrange, transfer remove its own at

tachments at its own expense except as otherwise expressly provided. •
(e) The expense of maintaining .jomt poles shall he-borne by the owner-thereof

I *• except that the cost of replacing poles shall be borne'by tiie parties hereto in the manner
l-> prowded in Sections (a) and (c) of this Article.
fv, (1) Where service drops of" ono party crossing over or under lines of the othm*

party are attached to the other party's poles, either directly of by means of a pole top
extension fixhire, toe cost shall be borne as follows: . *

(1) Pole top extension .fixtures shall be provided and installed at the sole ex
pense oi the party using them. •• • » ^ .j i.t. •

« • (2) "Where an existing pole Is replaced with a taller Pf
: f 'CA-j essary clearance •the party owning the service drop shall pay tothe party
. • the pole a sum equal to the difference to cost to-place between the i^ew pole and

I a new pole of the same size as the ^-eplaoeipole,.together -with f^ inff the value in pl-ace 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.

i v. \
(ff) When, ki order to improve an existing condition considered, undesirable by

both pa^es, existing poles of one of the parties are abandoned in favor of combining
lines on poles of the other party, "the then value in place of the abandoned poles plus

- ' Vt the cost of removal less the salvage value 2^ such poles shall
; fifty five percent by the Cooperative and. forty five-percent by the Telephone Company.
"wkI (h) Payments made by either party to the other'under the provisions of this
^ d Article shall be b^ed" on the table.of values listed inAppendix A.
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/ V / ARTICLE IX <
. / • 7

/ PROCEDtiRE WHEIT CHARACTER OF CIRCUITS IS CHANGED 5
/ When either party desires to change the character of its circuits on jointly used jC

PpljSi such" parly shall give_.„i... days •notac© to the other pariy of such contem- '
plated 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 with such changes
A const^ction as may be required to meet the terms of the specifications mentioned inArticle IH for the character of circuits involved and suchother changes as may be agreed Jk

The parties shall cooperate to determine the equitable apportionment of the net is

" / changes. In the event, however, that the other party fails within c
/ da;^ n-om receipt of such notice to agree in writing to such change in character of cir- u

/ cuite, then both parties shall cooperate in accordance with the following plan: C

:•/
1* The^ parties h«eto shall determine the most practical and economical meth-

2^ ^ ^ectively providing for separate lines, either overhead or underground, andthe party whose circuits are to be moved shall- promptly carry out the necessary
wort,

2. -The net cost of re-establishing such circuits in the new locatlcn as are
nec^ag^ to'furnish the same business facilities that existed in the jointuse section

j ^roe such change was decided upon, shall be borne by the licensee; pro-wded,*however, that the owner shall bear an equitable share of such cost wherever
the change was occasioned by the necessities of the o-vmer and the licensee would
suffer a hardsmp in having to assume the entire burden of the cost of re-e^bli^-
mg the cu cuite.

pnless otherwise agreed by the parties, ownership of any new line or under
ground facilities constructed imder the foregoing provisions 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
give 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 period the owner shall
have no attachments on such pole but the licensee shall not have removed all of the at^
tachments therefrom, such pole shall thereupon become the property of the licensee,
and the licensee shall save harmless the former owner of such pole from all obligation,
liability, damages, cost, 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 01- of any attachments thereon; and shall pay the owner the then value in
place of the pole to the licensee but in no case an amount less than the net salvage
value of the pole to the owner as provided in Appendix'A attached hereto. The former
oj^er shall further evidence transfer of title to the pole by means of a bill of sale,
credit shall be 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.

(b) The 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.

ARTKa^ XI

RENTALS

(a*) On or aJ>out. of each year the parties actmg in cooperation
shall, subject to the provisions of Section (b) of this Article, tabulate the total number
of^int poles in use as of the preceding day, and the number of poles on which either
party 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 ^ pole

S3AIH0aV1VN0aVNaHLJ.Vi
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^.top extension fixture, in order to provide clearance between the faculties of tlw two
parties as distanguished from prodding support, for such wires or cables, shall not oe

^^considered as a Joint pole.
•(c) If there is provision under a sepai'ate agreement between the Telep^ne Com

pany and the (Cooperative for facilities associated with power line earner ^stems, the _
rental provisions of the Agreement of which thisarticle forma a part shall
on- which both types of facilities are present, and no other rentals wall sPPly-•
provisions of this Agreement shall not apply however, where only'those facilities directij
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 be based on the equitable faring of the economies of joint use asprovidea
for in Appendix -B. Subject to the provisions of Article XH,
be paid by the Cooperative for each 3omtIy useo pole owned by the Telephone Com
pany and $ per annum shall be paid by the Telephone Company fofr each
used pole owned by the Cooperative. The smaller total sum shall be deducted the
larger and the Cooperative or the Telephone Company,.as the case may %
the other the difference between such amounts. The rental herein provided foi shall
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 Agreempt and at intervals
of not less than 5 years thereafter, the rentals applicable under this fSli
be subject to joint review and adjustment as provided for under Section (b) of this
Article upon the written request of either party. lu case of ^^juatment Of rentels
herein provided, the new rentals agreed upon ^lall apply starting with the annua

. bill next rendered and continuing until again adjusterd.
(b) All adjustments of rental shall be in accord with the pro^ioM of Apjiento

B̂, and any changes shall take into account the cost factors originally involved
/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-ecfm ^
other party, the party not in default may suspend the rights of the pa^ mdaault mso
far as concerns the granting of future Joint use and rf such default shall continue for a
period of days after Such suspension, theparty not in default may forthwith t^m-
•inate this Agreement as far as concerns the future granting of joint "use.

(b) If either party shall make default in the performance any work it ia obli
gated to do under this Agreement atits sole expense, ttie other party may ®^®®^J®
work, and the party in default shall reimburse the other party for the cost thereof. Fail
ure on the part of the defaultin?'. party to make such payment witWn
presentation of hills therefor shall, at the election of the other party, constitute a de
fault under Section (a) of this Article.

ARTICLE XIV

EXISTING RIGHTS OF OTHER PARTIES

(a) If either ofthe parties hereto has, prior totheexecution ofthis Agr^ment, con
ferred upon- others, not parties to this Agreement, by conti'act or
ileges to use any poles covered by this Agreement, nothing herein ®
strued as affecting such rights or pvlvileges,
bv contract or otherwise, to continue and extend such existing righra or ?
being expressly understood, however, that for the purpose of thm Asi^eement, the at-

• tachmenta of any such outside party, except those of a
• thority, shall he treated as attachments belonging to the grantor, and ^^® fifl

tions, and liabilities hereunder of the grantor in respect to such attachments shall be the
same as if it were the actual owner thereof.
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force .and effect.
article XVII

• PAYMENT OF TAXES-
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propori^on of the coat of said work.
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ASTICLEXIX" \ '

SBRVICB' OF NOTICES

\ t
^ Agreement notice* provided to be given by either par^ hereto ^ iito the other, auch notice shall be in writing and given by letter mailed, or .by personal \ U

delivery, to the Cooperative at its office at ^
or to the Telephone Company -at ita office at

\ :

as the case may be, or to such other address as either pat^ may from'time to time deslg- \
nate in writing for that purpose, h

ARnCLE XX \ C

TERM OF AGREEMENT \ g

^Subject"to the provisions of Article Xni; Defaults,, herein, this Agreement shall • V\
r^ain in effect until terminated at the end of 25 years from the date hereof or there- ^
after upon the giving of written notice to the other paity not less than three years prior
to the date of termination.

ARTICLE XXI

EXISTING CONTRACTS

All- existing agreements between the parties hereto for the joint use of poles are
by mutu^_ consent hereby abrogated and superseded by this Agreement.

. Nothing in the foregoing diall preclude the'parties to- this Agreement from pre
paring su<m supplemental operating routines or working practices as they mutually
agree to be necessary or datable to effecUvely administer the provisions of this
iigreement,

; • ARTICLE XXH

APPROVAL OP ADMINXSTEATOR

This Agreement, and any amendment thereof, shall be effective subject to the con-
•nJ during any period in which the Cooperative is a bprrower &om the RuralElectrification Administration, the Agreement and any ameiidment thereof shall have
the approval in writing of the Administrator of the Rural Electrification Administration.

^ In witness whereof, the parties hereto, have caused these presents to be executed
in 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

vided under Vm^It aIso^utiinei\h?^^^^ ^ divldfuff costs as pro
inlne any payments-tHat the licensee must adjust^g such values to de^er-ture replacement of poles to acconS^odX the ifce^g^e®
A. Tabulation of New Pole Costs.

pKrlSF'*
Table 1

®^aetor for Modifying Values of PoS/

Table 2

Age of Pole 0-3 years 4-9 years iO-ilS' years

C. Cost Level Factor.

IA»2I years 22-27 years

J:

over

27 years

to allow the following factors

poles set prior to Jan. I, 1937
poles sot between Jan. I, I937

For poles set between Jan. 1, 1945
For poles set between

Table 3

end Jan. I, 1945

S2AlHOSV-iVNOaW3HliV
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2. It is .intended that additional-factors will be added to cover future long term
Changes in costs.

Salvage Value of Poles.

1, A figure of 70% of current material costs.sHall be used for. computing salvage
values of poles vrhich have been installed not exceeding 10 years, Average values for
airidnds of-timber shall be used. .Tfie following table sets forth- mutually agreed upon
salvage values.

Table 4

Height
CUSS-

I 2 3 4 5 6 7 8 9 10

20'

22'

25'

ac
•

35' „

40' .

45'

50' .

55'

60'

2. For poles installed 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 o-wner should bear an increasing portion of
cost of removal as poles age.
i). Cost of Removal.

1. The following table sets forth mutually agreed upon total costs of removing
poles.

ThbleS

Height Cost of Removal

25' or less

30'

35'

40'

45'

50'

55'

Note;
Annual v.ariatlons
in eo$ts of removal
neglecfed.

\ Anchox-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 provlalons of this Agreement.

10
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Thi^ Appendix describes the basic principles and fi^Ides which have been xised iiti<
der tiiis Agreement in setting the rents specified in Article 33 and which are to be usedj]
in making periodical adjustments of rentals as provided for in Article 3QI. ^ /T , U

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 coiislructibn.

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, j
2. Rental rates applicable nniversally.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 J
use. i

iC

3. Appropriate, allowance in the rental xates 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 incmred in separate line construction.-

• 4. Rentals based on the costs of "typical miles'* of separate lines, of
newlyi constructed joint lines and of existing lines modified to make
tbem 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,

Jrhe 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 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 sa-vings.
This share is the ratio of the Licensee's typical separate line costs to the sum of the typ
ical separate line costs of eachof^e^partiea.

The annual rent payable can also be stated as follows:

Anmtal cha.rg68
Tsaved by licensee Licensee's '» Total savings

Equals tlu'OUgU not having Less appropriate Of In annual chargesannual rent huild a percentage. vcallzed through
separate line Joint use

The cost in place of a line of poles is made up of a numl^r 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 consid^ably from corresponding costs in other parts
of the country. These variations in pole line costs will, however, affect both power and
telephone lines to about the same degree.

The parties to this coniract will mutually agree on the average cost of a iypical
mile of 85 foot, class 6 poles in place In their common area. Relow are tabulated appro
priate rentals over a range of typical mile costs. ]^*om 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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Wlidre mnttiallr
agreed Ufoa average
cost per mile of SG
foot -01388 6 poles In
place approxtnates

?850«
410

470
580

590
650
710

770**

EENTAt PAYMENTS

The Telephone Oom^ny's annual
rental payment per pole to the
Ooopetatlve will he

$1.00
1.10

1.20
1.80
1.40
1.50
1.60

1.70

•r

The Cooperative'fl'
annnal rental pay
ment per Ucte-to
the Telephone
Oompanr will he

• .$1.70
1.80
1.90

•2»00
. 2.10.

2.20

2.80
2,40

* Rentals associated wlQi &l8 amount are minimum -and appllcahle for all lower, costs.
**11 average costs are eubstantiatljr higher "^an this value, appropriate rentals should he determined hy

agreement

12
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the utility*s pole-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 (SAF)

Where the SAF = Space Occupied by Attacker / Usable Space onPole

Using the widely accepted FCC presumptions ofa 37.5-foot joint use pole, with

13.5 feet ofusable space, 24feet of unusable space,^^ and 1 footof space

occupied by the attacher, the cost allocation factor—applicable to the costs of the

entire pole—is 1/13.5 share or7,41%.^ Aswith anypresumptive 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 establishedspace presumptions subject to Commission

oversight. So, for example, ifactual data exists to support use of a 35-foot joint

use pole with 11 feet ofusable space and 24 feet ofunusable space, the space

allocation factor would be 1/11 share or 9.09%. The allocation ofthe costs of the

entire pole under the Cable Rate using FCC space presumptions is illustrated

graphically in Exhibit PDK-3 to this testimony.

20 V. ECONOMIC RATIONALE TOR THE CABLE RATE'S

21 PROPORTIONAL COST ALLOCATOR

22 Q. The defining feature of the Cable Rate methodology is its third component,
23 i.e., the space allocation factor used to allocate the annual costs attributable

This corresponds to 18 feet above ground clearance and 6 feet ofbelow ground support
".See47C.F.R. § 1.1418.

21
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space Allocation:

Space occupied by attacher

Safety Space

Usable Space
Usable Space Factor
Unusable space (Support)

Unusable Space Allocation Factor

Number of attaching entitles
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 $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

Biu^
Rental Rate f

EMC

a Coitiparisbh

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

pi IRI ir^

FCC Cable Only

2014 2015 2016

1.11 1.11 1.11

9.53 9.57 9.61

11.65% 11.60% 11.55%

$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%

$8.49 $8.37 $8.31
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FCC CABLE-ONLY RATE

- Blue Ridge EMC ,
FY 2014 Data '

c
c

<

c
L
u, Line# Description Amount Definition

C
Attacher RiespohsibilityPercentage

1

2

3

Space occupied

Total usable space

Attacher responsibility percentage

1.11 Per audit

9.53 Calculation-includes Safety Space

11.65% Line 1/Line 2 h
V

C
cNet Cost of a Bare Pole

4

5

6

7

8

9

10

11

Gross pole investment (Acct. 364) 49,295,043

Accumulated depreciation for poles 16,755,290

Accumulated deferred Income taxes 0

Net pole investment 32,539,753 Line 4 • Line 5 - Line 6

Appurtenance factor 87.00%

Net pole Investment allocable to attachments 28,309,585 Line 7 x Line 8

Total number of poles 107,751

Net cost of a bare pole $262.73 Line 9/Line 10

u
c

0

j
2

' " - 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 Depreciation (poles) related to Accts. 364, 365, & 369 45,505,682

20 Accumulated deferred Income taxes for 364, 365, Zi369 0

21 Maintenance carrying charge 6.81% Line 17/(Line 18 - Line 19 - Line 20)

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/Line 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 - Line28 • 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 + Line 32

. RATE

34 Attacher responsibility percentage 11.65% Line 3

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



•, . , FCe CABLE-ONLY RATE • >
- Blue Ridge EMC ^

0
c

FY 2015 Data , c

<

Line# Description Amount • Definition c
u

Attacher Responsibility Percentage u

1 Space occupied 1.11 Per audit

C

2 Total usable space 9.57 Calculation-includes Safety Space
3 Attacher responsibility percentage 11.60% Line l/Line 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 - Line 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 Lineg/LinelO

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 - Line 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 S.59% (Line 22/Line 23) x Line 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



FCC CABLE-ONLY RATE

Blue Ridge EMC
FY 2016 Data

PUBLIC

Line# Description •| Amount Definition
•N

Attacher Responsibility Percentage

1 Space occupied 1.11 Per Audit

2 Total usable space 9.61 Calculated - Includes Safety Space

3 Attacher responsibility percentage 11.5S^ 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 - Une 6

8 Appurtenance factor 87.41%

9 Net pole Investment allocable to attachments 27,981,967 Line7 x Line8
10 Total number of poles 108,330

11 Net cost of a bare pole $258.30 Llne9/LlnelO

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% Line 12/(Line 13 - 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 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% Line 17/(Llne 18 - Line 19 - Line 20)

22 Gross pole Investment (Acct. 364) 51,209,182

23 Net pole Investment 32,011,587 Line 7

24 Depredation rate for gross pole Investment 3.60%

25 Depreciation carrying charge 5.76% (Line 22/Line 23) x Une 24

26 Taxes (Accts. 408.1 + 409.1 + 410.1 + 411.4 - 411.1) 1,698,970

27 Total utility plant Inservice 454,916,323

28 Total company accumulated depredation 156,430,349

29 Total company accumulated deferred Income taxes 0

30 Taxes carrying charge 0.57% Line 26/(Llne 27 - Line 28 - Line 29)

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 + Line 25 + Une 30 + Line 32

rate

34 Attacher responsibility percentage 11.55% Line 3

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 Une 35 x Une 36
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July 23, 1998

Ms. Roberta D. Purcell

Assistant Administrator

Program Accountingand Regulatory Analysis
USDA-RUS, Room 4063
14''' & Independence Ave., SW
Washington, D.C. 20250

Dear Ms. Purcell:

PUBLIC

389 MULBERRY STREET

POST OFFICE BOX ONE

MACON. GE0RGIA31202

(912) 746-6277

FAX (912) 741*8353

1117 MORNINGSIDE DRIVE

POST OFFICE SOX 1287

PERRY. GA31069

(912) 987*0947
FAX(912) 987-0526

LS we previously discussed, the Georgia cooperatives are negotiating a joint use agreement with
lellSouth.

Bellsouth has stated "Booked cost 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 FERC Form 1, pole costs for lOUs in Georgia range from
approximately $485 (Exhibit C) to $525 (Exhibit D) per pole. Polecostutilizing bookvalues for
Georgia cooperatives is approximately $210 per pole (Exhibit E). The cooperatives and lOUs to
a greatdegree utilize common suppliers and contractors to obtain, install andremove poles. The
conclusion is themethodology for retiring plant is the primary cause of thesignificantly lower book
costs for the cooperatives.
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• The cooperative's do not have vintage retirement unit costs, so in order to establish the cost of j

poles currently in place, we utilized the following alternative costing methodology. Costing [j
methodology was to: u

- Select 3 cooperatives (urban, suburban, rural) representing approximately 20% of the joint
use poles.

- Determine 1997 pole cost.
- Obtain additions and retirement data for over 30 years for selected cooperatives, t
- Have an independent statistician apply the additions and retirements to the Iowa survivor c

curve in a program maintained by the Interstate Commerce Commission (Exhibit F). u
Utilize the Iowa survivor curve data to determine the number of surviving poles by year ;
installed. i

- Utilize the Handy Whitman Index for wooden utility poles (see attachment) in the South
Atlantic Region to detemune post cost for years prior to 1997 (Exhibit G).

• The result indicated the average pole 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 know if RUS recognizes the cost discrepancies
which result from utilizing historical average costing for retirement purposes and recognizes that vintage
retirement provides better cost data and your opinion as to whether our alternative approach based on data
ivailable provides better costing data than the utilization of average historical cost for retirements. In
addition, would you recommend cooperatives convert 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,

JRN/lja

Enclosures

cc: Tim Glower (Enclosures)
Will Amett (Enclosures)
Mike Whiteside

Hugh Richardson

J. Randolph Nichols
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Mr. J. Randolph Nichots
McNair, McLemore, Middlebrooks & Co., LLP
P.O. Box 1 h

Macon, Georgia 31202 c
c

Dear Mr. Nichols: c

We have reviewed the information Included in your letter dated July 23, 1998, and offer
the following comments.

The Uniform System of Accounts as set forth in7 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 ofAccounts does not, however, specify a method forestablishing
and maintaining those records. In the 1B30s, 1940s, and 1950s, when many of the
RUS electric cooperatives were founded, plantcosts 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 CPRsystem that required a
minimal amount of recordkeeping. Each timea unitwas added to plant, its cost was
factored into the average cost of all units within thatCPR category. When a unit was
retired. It was retired at the then-current, average cost of the units within the CPR.

As indicated in your letter, RUS Bulletin 1767 8-2, Work Order Procedure (Electric), still
provides forthe use ofthe average cost method. During times of rising costs, however,
•the average cost method materially understates plant values. 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 of current-dayprices, the system value
is inappropriately reduced. For example, a pole originally recorded on a cooperative's
books and records at $100 maybe retired at an average cost of $300, In so doing,
plant is understated by $200 as result of that one retirement.

It is for this reason that RUS is actively encouraging Its borrowers to adopt vintage year
property records. Under a vintage-year propertyrecord system, all plant items within a
CPR that are placed in service In a single year are considered to be a distinct group for
depreciation purposes (e.g. all poles placed in service in 1995 would represent one
vintage while poles placed in service In 1996would represent another). When a unit is
retired, it is retired at the vintage's average cost thereby more accurately reflecting its
actual cost.
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Studies have shown that any RUS cooperative utilizing an average-cost CPR system r
will have an undervalued system. Systems in areas that have experienced significant • u
growthduring the last 20 years will be materially unden/alued. 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 c
Iowa survivor curves. With the information available from a borrower's records, the ^
number ofunits and dollars Installed each year as well as the number anddollar c
balances at year's end can be determined. We can also determine the total number of 5
units retired; however, we will not know In which yearthe unit retired wasfirst placed i
Into service (vintage year). From this information, simulated vintage-year plant records ^
canbedeveloped through a type ofregression analysts. By taking the known additions
and ending balancefor each year, we can "simulate" thevintage retirements that would
occur under the retirement pattern of each of the Iowa curves. Each 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 have performed a similar procedure In determining their pole values. The
data presented is consistent with the data and conclusions thafhave been drawn from
depreciation studies performed by RUS cooperatives throughout the country. If you
have any questions or If wecan be ofany further assistance, pleasecontact us.

Sincerely,

ROBERTA D. PURGELL
Assistant Administrator
Program Accounting and

Regulatory Analysis

O
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