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September 8, 2022 

Ms. A. Shonta Dunston, Chief Clerk 
North Carolina Utilities Commission 
4325 Mail Service Center 
Raleigh, North Carolina 27699-4300 

Re: Docket Nos. EMP-110, Sub 0 – Application of Sumac Solar, LLC, 
for a Certificate of Public Convenience and Necessity to Construct 
an 80-MW Solar Facility in Bertie County, North Carolina 

Docket Nos. EMP-111, Sub 0 – Application of Sweetleaf Solar, 
LLC, for a Certificate of Public Convenience and Necessity to 
Construct a 94-MW Solar Facility in Halifax County, North Carolina 

Docket Nos. EMP-119, Sub 0 – Application of Macadamia Solar, 
LLC, for a Certificate of Public Convenience and Necessity to 
Construct a 484-MW Solar Facility in Washington County, North 
Carolina 

Dear Ms. Dunston: 

At the September 6, 2022 consolidated evidentiary hearing in the above 
captioned dockets, Public Staff witnesses Jay B. Lucas and Evan D. Lawrence 
answered a series of questions from the Commission on its knowledge of Duke 
Energy Progress, LLC’s (DEP’s) plans to rebuild a portion of the Greenville-
Everetts 230kV transmission line. Mr. Lucas stated that in response to the 
Commission’s September 2, 2022 Order Accepting Supplemental Testimony and 
Providing Questions to be Answered at Hearings (Order), the Public Staff elicited 
responses from DEP in preparation for answering the Commission’s questions. 
DEP responded to the Public Staff’s questions on the morning of September 6, 
2022. With service of this letter and Public Staff Late-Filed Exhibit No. 1, which is 
the email correspondence encapsulating those questions and responses, 
including two attachments referenced in DEP’s response: 1) Generation 
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Interconnection System Impact Study Report for PJM Generation Interconnection 
Request Queue Position AD1-022 Cashie – Trowbridge 230kV 51.8 MW 
Capacity/80.0 MW Energy; and 2) DEP’s Generator Interconnection Affected 
System Study Report, PJM Interconnection Cluster AD1, Revision 2, June 8, 2022. 

By copy of this letter, I am forwarding a copy of the filing to all parties of 
record by electronic delivery.  

Sincerely, 

Electronically submitted 
s/ Robert B. Josey 
Staff Attorney 
robert.josey@psncuc.nc.gov 

Attachment 





From: Breitschwerdt, E. Brett
To: Josey, Robert
Cc: Jack E. Jirak (Jack.jirak@duke-energy.com); Roberts, Sammy; Luhr, Nadia; Edmondson, Lucy; Creech, William;

Lucas, Jay; Lawrence, Evan D; Metz, Dustin; Mclawhorn, James
Subject: RE: [External] RE: Questions on the Greenville-Everetts 230 kV Line
Date: Tuesday, September 6, 2022 9:58:06 AM
Attachments: DEP Affected System Study for PJM Cluster AD1 r2.pdf

CAUTION: External email. Do not click links or open attachments unless you verify. Send all suspicious email as an
attachment to Report Spam.

Also attaching the DEP affected system study that I inadvertently did not include. One clarification in
my email below, per Sammy. Thanks.

BB

From: Josey, Robert <Robert.Josey@psncuc.nc.gov> 
Sent: Tuesday, September 6, 2022 9:52 AM
To: Breitschwerdt, E. Brett <bbreitschwerdt@mcguirewoods.com>
Cc: Jack E. Jirak (Jack.jirak@duke-energy.com) <Jack.Jirak@duke-energy.com>; Roberts, Sammy
<Sammy.Roberts@duke-energy.com>; Luhr, Nadia <Nadia.Luhr@psncuc.nc.gov>; Edmondson, Lucy
<lucy.edmondson@psncuc.nc.gov>; Creech, William <zeke.creech@psncuc.nc.gov>; Lucas, Jay
<jay.lucas@psncuc.nc.gov>; Lawrence, Evan D <evan.lawrence@psncuc.nc.gov>; Metz, Dustin
<dustin.metz@psncuc.nc.gov>; Mclawhorn, James <james.mclawhorn@psncuc.nc.gov>
Subject: Re: [External] RE: Questions on the Greenville-Everetts 230 kV Line

**EXTERNAL EMAIL; use caution wi h links and attachments**

Thanks, Brett. 

Sammy, we really appreciate you putting this together, I know you had a lot of other things to cover
this weekend.

Robert

From: Breitschwerdt, E. Brett <bbreitschwerdt@mcguirewoods.com>
Sent: Tuesday, September 6, 2022 9:35:55 AM
To: Josey, Robert <Robert.Josey@psncuc.nc.gov>
Cc: Jack E. Jirak (Jack.jirak@duke-energy.com) <Jack.Jirak@duke-energy.com>; Roberts, Sammy
<Sammy.Roberts@duke-energy.com>
Subject: [External] RE: Questions on the Greenville-Everetts 230 kV Line

CAUTION: External email. Do not click links or open attachments unless you verify. Send all suspicious email as an
attachment to Report Spam.

EMP-110, Sub 0; EMP-111, Sub 0; EMP-119, Sub 0
PUBLIC STAFF LATE-FILED EXHIBIT NO. 1
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Good morning Robert, please see Duke’s responses to the Public Staff’s questions.

1. When did DEP determine to upgrade the Greenville-Everetts 230 kV transmission line?

Response:

DEP first published an Affected System report indicating the need to upgrade the Greenville-Everetts
230 kV transmission line in the first version of DEP’s Affected System study report of the PJM AD1
cluster in April 2021, which is posted on the DEP OASIS along with revisions 1 and 2 of the same
report.  Overload of this line was seen in PJM studies for approximately two years before that.  In
May 2019, DEP’s Asset Management (AM) group separately initiated a project to replace all Duke
Energy-owned structures on this line due to poor condition.

2. Please provide when the Everetts-Greenville line replacement was presented to the NCTPC
process and to TAG?  If not presented to one or the other, why not?

Response:

Upgrade of the Greenville - Everetts 230 kV transmission line has not been presented to NCTPC or
TAG.  In accordance with Duke’s FERC approved OATT, generator interconnection studies are
performed by the local Transmission Planner and potential Affected System Studies are conducted
by the Transmission Planners associated with potential Affected Systems.  Upgrades resulting from
generator interconnection studies or affected system studies are typically incorporated into the
NCTPC Local Transmission Plan if certain threshold criteria such as cost are met.
Duke followed such process and negotiations with a PJM interconnection customer on an Affected
System Operating Agreement that includes upgrade of the Greenville-Everetts 230 kV line began in
July 2022.  The Greenville-Everetts 230 kV line upgrade will be included in the next NCTPC plan after
the ASOA is filed with and approved by FERC.

3. Please send a copy of the study or analysis that DEP conducted to determine the need for
replacement.

Response:

DEP reviewed and agreed with the PJM AD1 cluster study results showing that the Greenville -
Everetts 230 kV transmission line overloads due to addition of generators in the PJM AD1 cluster. 
The latest PJM AD1 results show that request AD1-022 is the first to cause.  See attached PJM report
“ad1022_imp_2022-05.pdf”.  DEP’s latest Affected System Study Report of the PJM AD1 cluster is
attached as “DEP Affected System Study for PJM Cluster AD1_r2.pdf”.

From: Josey, Robert <Robert.Josey@psncuc.nc.gov> 
Sent: Friday, September 2, 2022 4:39 PM
To: Breitschwerdt, E. Brett <bbreitschwerdt@mcguirewoods.com>
Subject: Questions on the Greenville-Everetts 230 kV Line

mailto:Robert.Josey@psncuc.nc.gov
mailto:bbreitschwerdt@mcguirewoods.com


**EXTERNAL EMAIL; use caution with links and attachments**

Brett,

Per our phone call, The Commission’s Order is attached. The Public Staff was hoping Duke could
provide answers to the following questions as quickly as possible.  The hearing is Tuesday afternoon.

1. When did DEP determine to upgrade the Greenville-Everetts 230 kV transmission line?
2. Please provide when the Everetts-Greenville line replacement was presented to the NCTPC

process and to TAG?  If not presented to one or the other, why not?
3. Please send a copy of the study or analysis that DEP conducted to determine the need for

replacement.

Have a good weekend!

Thanks,

Robert

____________________
Robert B. Josey
Staff Attorney
Manager, Electric Section
Public Staff – N.C. Utilities Commission
430 N. Salisbury Street
4326 Mail Service Center
Raleigh, NC  27699-4300
Office: 919-733-0973
robert.josey@psncuc.nc.gov

Email correspondence to and from this address may be subject to the North Carolina Public Records Law and may be disclosed to third
parties by an authorized state official.

This e-mail from McGuireWoods may contain confidential or privileged information. If you are not the intended
recipient, please advise by return e-mail and delete immediately without reading or forwarding to others.
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Introduction 

This System Impact Study (SIS) has been prepared in accordance with the PJM Open Access 

Transmission Tariff, Section 205, as well as the System Impact Study Agreement between 

Sumac Solar LLC, the Interconnection Customer (IC) and PJM Interconnection, LLC (PJM), 

Transmission Provider (TP).  The Interconnected Transmission Owner (ITO) is Virginia Electric 

and Power Company (VEPCO).  

Preface 
The intent of the System Impact Study is to determine a plan, with approximate cost and 

construction time estimates, to connect the subject generation interconnection project to the PJM 

network at a location specified by the IC.  As a requirement for interconnection, the IC may be 

responsible for the cost of constructing Network Upgrades, which are facility additions, or 

upgrades to existing facilities, that are needed to maintain the reliability of the PJM system. All 

facilities required for interconnection of a generation interconnection project must be designed to 

meet the technical specifications (on PJM web site) for the appropriate transmission owner. 

In some instances an IC may not be responsible for 100% of the identified network upgrade cost 

because other transmission network uses, e.g. another generation interconnection or merchant 

transmission upgrade, may also contribute to the need for the same network reinforcement. The 

possibility of sharing the reinforcement costs with other projects may be identified in the 

Feasibility Study, but the actual allocation will be deferred until the System Impact Study is 

performed. 

The System Impact Study estimates do not include the feasibility, cost, or time required to obtain 

property rights and permits for construction of the required facilities. The IC is responsible for 

the right of way, real estate, and construction permit issues. For properties currently owned by 

Transmission Owners, the costs may be included in the study. 

Summary Revision 3 – May 2022 
This revision is being issued as a result of retool driven by AD1-023 withdrawing from the 

queue. 

Summary Revision 2 – March 2022 
This revision is being issued due to a re-tool and clarification by ITO on previously identified 

network upgrades that are no longer needed.  Executive Summary from the stability study report 

also added. 

Summary Revision 1 – December 2021 
This revision is being issued due to a re-tool performed. 

General 
The IC has proposed two solar generating facilities located in Bertie County, North Carolina. 

Queue project AD1-022 will have a total installed capability of 80 MW (51.8 MW Capacity). 
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Attachment Facilities 
Generation Substation: Install metering and associated protection equipment. Estimated Cost      

$600,000. 

Transmission: Construct approximately one span of 230 kV Attachment line between the 

generation substation and a new AD1-022 Switching Station. The estimated cost for this work is 

$1,200,000. 

The estimated total cost of the Attachment Facilities is $1,800,000. It is estimated to take 18-24 

months to complete this work upon execution of an Interconnection Construction Service 

Agreement (ICSA). These preliminary cost estimates are based on typical engineering costs. A 

more detailed engineering cost estimates are normally done when the IC provides an exact site 

plan location for the generation substation during the Facility Study phase.  See Attachment 1.  

Direct Connection Cost Estimate 
Substation: Establish the new 230 kV AD1-022 Switching Substation (interconnection 

substation). The arrangement in the substation will be as shown below on Dominion Attachment 

1: One-Line Diagram. The estimated cost of this work scope is $6,300,000.  It is estimated to 

take 24-36 months to complete this work upon execution of an Interconnection Construction 

Service Agreement. 

Non-Direct Connection Cost Estimate 
Transmission: Install transmission structure in-line with transmission line to allow the proposed 

interconnection switching station to be interconnected with the transmission system. Estimated 

cost is $1,000,000 and is estimated to take 24-30 months to complete. See Attachment 1. 

Remote Terminal Work:  During the Facilities Study, ITO’s System Protection Engineering 

Department will review transmission line protection as well as anti-islanding required to 

accommodate the new generation and interconnection substation.  System Protection 

Engineering will determine the minimal acceptable protection requirements to reliably 

interconnect the proposed generating facility with the transmission system.  The review is based 

on maintaining system reliability by reviewing ITO’s protection requirements with the known 

transmission system configuration which includes generating facilities in the area. This review 

may determine that transmission line protection and communication upgrades are required at 

remote substations. 

New System Reinforcements 

PJM OATT 217.3 outlines cost responsibility for Network Upgrades and as the minimum  

amount of Network Upgrades required to resolve a single reliability criteria violation will not 

meet or exceed $5,000,000 such costs shall be allocated to those Interconnection Requests in the 

New Services Queue that contribute to the need for such upgrades. Such allocations shall be 

made in proportion to each Interconnection Request’s megawatt contribution to the need for 

these upgrades subject to the rules for minimum cost allocation thresholds in the PJM Manuals. 

For the purpose of applying the $5,000,000 threshold, each reliability criteria violation shall be 

considered separately. 
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Interconnection Customer Requirements 
ITO’s Facility Interconnection Requirements as posted on PJM’s website 

http://www.pjm.com/~/media/planning/plan-standards/private-dominion/facility-connection-

requirements1.ashx 

Voltage Ride Through Requirements - The Customer Facility shall be designed to remain in 

service (not trip) for voltages and times as specified for the Eastern Interconnection in 

Attachment 1 of NERC Reliability Standard PRC-024-1, and successor Reliability Standards, for 

both high and low voltage conditions, irrespective of generator size, subject to the permissive trip 

exceptions established in PRC-024-1 (and successor Reliability Standards). 

Frequency Ride Through Requirements - The Customer Facility shall be designed to remain in 

service (not trip) for frequencies and times as specified in Attachment 2 of NERC Reliability 

Standard PRC-024-1, and successor Reliability Standards, for both high and low frequency 

condition, irrespective of generator size, subject to the permissive trip exceptions established in 

PRC-024-1 (and successor Reliability Standards). 

Reactive Power - The Generation Interconnection Customer shall design its non-synchronous 

Customer Facility with the ability to maintain a power factor of at least 0.95 leading to 0.95 

lagging measured at the generator’s terminals. 

Meteorological Data Reporting Requirement - The solar generation facility shall, at a minimum, 

be required to provide the Transmission Provider with site-specific meteorological data 

including:  

 Temperature (degrees Fahrenheit) 

 Atmospheric pressure (hectopascals) 

 Irradiance 

 Forced outage data 

Revenue Metering and SCADA Requirements 

PJM Requirements 

The Interconnection Customer will be required to install equipment necessary to provide 

Revenue Metering (KWH, KVARH) and real time data (KW, KVAR) for IC’s generating 

Resource.  See PJM Manuals M-01 and M-14D, and PJM Tariff Sections 24.1 and 24.2.  

Interconnected Transmission Owner Requirements 

Metering and SCADA/Communication equipment must meet the requirements outlined in 

section 3.1.6 Metering and Telecommunications of ITO’s Facility Connection Requirement 

NERC Standard FAC-001 which is publically available at www.dom.com.  

 

http://www.pjm.com/~/media/planning/plan-standards/private-dominion/facility-connection-requirements1.ashx
http://www.pjm.com/~/media/planning/plan-standards/private-dominion/facility-connection-requirements1.ashx
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  END 

DVP_P1-2: LN 563 

CONTINGENCY 'DVP_P1-2: LN 563'                                        
  OPEN BRANCH FROM BUS 314902 TO BUS 314914 CKT 1                  /* 
8CARSON 500.00 - 8MDLTHAN 500.00 
  END 

DVP_P7-1: LN 2058-
2181 

CONTINGENCY 'DVP_P7-1: LN 2058-2181'                                  
  OPEN BRANCH FROM BUS 304222 TO BUS 313845 CKT 1                  /* 
6ROCKYMT230T230.00 - 6HATHAWAY 230.00 
  OPEN BUS 304226                                                  /* ISLAND: 6PA-
RMOUNT#4115.00 
  OPEN BRANCH FROM BUS 304226 TO BUS 314591 CKT 1                  /* 
6PA-RMOUNT#4230.00 - 6NASH 230.00 
  OPEN BRANCH FROM BUS 313845 TO BUS 314591 CKT 1                  /* 
6HATHAWAY 230.00 - 6NASH 230.00 
  OPEN BUS 314591                                                  /* ISLAND: 6NASH 
230.00 
  END 

DVP_P7-1: LN 81-
2056 

CONTINGENCY 'DVP_P7-1: LN 81-2056'                                    
  OPEN BRANCH FROM BUS 314559 TO BUS 314578 CKT 1                  /* 
3CAROLNA 115.00 - 3HORNRTN 115.00 
  OPEN BRANCH FROM BUS 314578 TO BUS 314598 CKT 1                  /* 
3HORNRTN 115.00 - 3ROAN DP 115.00 
  OPEN BRANCH FROM BUS 314598 TO BUS 314628 CKT 1                  /* 
3ROAN DP 115.00 - 3DARLINGT DP115.00 
  OPEN BUS 314578                                                  /* ISLAND: 3HORNRTN 
115.00 
  OPEN BUS 314598                                                  /* ISLAND: 3ROAN DP 
115.00 
  OPEN BRANCH FROM BUS 304226 TO BUS 314591 CKT 1                  /* 
6PA-RMOUNT#4230.00 - 6NASH 230.00 
  OPEN BRANCH FROM BUS 313845 TO BUS 314591 CKT 1                  /* 
6MORNSTR 230.00 - 6NASH 230.00 
  OPEN BRANCH FROM BUS 304226 TO BUS 304222 CKT 1                  /* 
6PA-RMOUNT#4230.00 - 6ROCKYMT230T 
  OPEN BUS 304226                                                  /* ISLAND 
  OPEN BUS 314591                                                  /* ISLAND: 6NASH 
230.00 
  END 
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study. 

 

Dominion Portion: 

Split the 155 kV Bus at Hathaway into two separate 

buses with a 115 kV Line on each bus. Rebuild Line 

#55 (Tarboro – Anaconda) and close the tie switch 

between Line 55 & 80. Line #1001 is opened at 

Battleboro thus making Line #1001 radial from 

Chestnut Substation. 

 

Time Estimate: 20 months 

 

AD1-022 is the driver for this overload. 

n6618 $14,073,759 $14,073,759 

Duke Energy/Progress Portion: 

Reconductor 8.5 miles with single 795 ACSS-TW per 

phase, upgrade disconnect switches and CT ratios. 

 

New Ratings: 313/313/313 MVA 

 

Time Estimate: 48 months 

 

Note 1: Although Queue Project AD1-022 may not 

have cost responsibility for this upgrade, it may need 

this upgrade in-service to be deliverable to the PJM 

system. If Queue Project AD1-022 comes into service 

prior to completion of the upgrade, it will need an 

interim study. 

dep0001 $31,300,000 $0 
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Potential constraints were identified by PJM on the following Dominion – Duke Energy/Progress (DEP) tie lines.  Duke/Progress 

Energy portion of this line will need to be studied under Duke’s FERC tariff process.  The following facilities were identified in this 

report: 

 Battleboro – Rocky Mt. 115 kV line 

 Everetts - Greenville 230 kV line 
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Stability Study Report Executive Summary 
Note:  While the executive summary references the withdrawn AD1-023, the report’s findings 

do not change as a result of the withdrawn project. 

Generator Interconnection Request AD1-022 is for an 80 MW Maximum Facility Output (MFO) 

solar generating facility. AD1-022 consists of 40 x 2.025 MW SMA Sunny Central MVB 2500-

US solar inverters with a Point of Interconnection (POI) at a tap off of the Cashie to Trowbridge 

230 kV line in Bertie County, North Carolina, in the Dominion Energy (DVP) transmission 

system. 

 

Generation Interconnection Request AD1-023 is for a 40 MW Maximum Facility Output (MFO) 

solar generating facility. AD1-023 consists of 19 x 2.136 MW SMA Sunny Central MVB 2500-

US solar inverters with a Point of Interconnection (POI) at a tap off of the Cashie to Trowbridge 

230 kV line in Bertie County, North Carolina, in the Dominion Energy transmission system. 

 

The power flow scenario for the analysis was based on the RTEP 2021 summer peak case, 

modified to include applicable queue projects. AD1-022 and AD1-023 has been dispatched 

online at maximum facility output, with approximately unity power factor at the high-side of the 

station transformer. 

 

AD1-022 and AD1-023 were tested for compliance with NERC, PJM, Transmission Owner and 

other applicable criteria. For this study, 89 contingencies were simulated, each with a 20 second 

simulation time period. Studied faults included: 

 

 Steady-state operation (30 second simulation) 

 Three-phase faults with normal clearing time 

 Single-phase faults with a stuck breaker 

 Single-phase faults placed at 80% of the line with delayed (Zone 2) clearing at remote 

line end because of primary communications/relaying failure 

 Single-phase faults with loss of multiple-circuit tower lines 

 

The 89 fault contingencies tested on the 2021 summer peak case met the recovery criteria: 

 

 The AD1-022 and AD1-023 generators were able to ride through the faults except for 

faults where protective actions trip one or more generator(s). 

 All generators maintained synchronism and any post-contingency oscillations are 

positively damped with a damping margin of at least 3%. 

 All bus voltages recover to 0.7 p.u. within 2.5 seconds and the final voltage is within the 

range of 0.92 p.u. to 1.05 p.u. for buses other than 500 kV buses. The final voltages for 

500 kV buses should be within 1.02 p.u. to 1.08 p.u.  

 No transmission element trips, other than those either directly connected or designated to 

trip as a consequence of the fault. 
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Based on the Impact Data submitted, the queue projects, AD1-022 and AD1-023, met both the 

0.95 leading and 0.95 lagging power factor requirement. 
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Attachment 1 

System Configuration 
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Appendices 

 

The following appendices contain additional information about each flowgate presented in the 

body of the report. For each appendix, a description of the flowgate and its contingency was 

included for convenience. However, the intent of the appendix section is to provide more 

information on which projects/generators have contributions to the flowgate in question. All 

New Service Queue Requests, through the end of the Queue under study, that are contributors to 

a flowgate will be listed in the Appendices. Please note that there may be contributors that are 

subsequently queued after the queue under study that are not listed in the Appendices. Although 

this information is not used "as is" for cost allocation purposes, it can be used to gage the impact 

of other projects/generators. 

 It should be noted the project/generator MW contributions presented in the body of the report 

and appendices sections are full contributions, whereas the loading percentages reported in the 

body of the report, take into consideration the commercial probability of each project as well as 

the ramping impact of "Adder" contributions. 
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Appendix 1 

 

(DVP - CPLE) The 6MORNSTR-6ROCKYMT230T 230 kV line (from bus 313845 to bus 

304222 ckt 1) loads from 115.92% to 117.62% (AC power flow) of its emergency rating (374 

MVA) for the tower line contingency outage of 'DVP_P7-1: LN 81-2056'. This project 

contributes approximately 7.47 MW to the thermal violation. 

 

CONTINGENCY 'DVP_P7-1: LN 81-2056'                                    

  OPEN BRANCH FROM BUS 314559 TO BUS 314578 CKT 1                  /* 3CAROLNA 

115.00 - 3HORNRTN 115.00 

  OPEN BRANCH FROM BUS 314578 TO BUS 314598 CKT 1                  /* 3HORNRTN 

115.00 - 3ROAN DP 115.00 

  OPEN BRANCH FROM BUS 314598 TO BUS 314628 CKT 1                  /* 3ROAN DP 

115.00 - 3DARLINGT DP115.00 

  OPEN BUS 314578                                                  /* ISLAND: 3HORNRTN 115.00 

  OPEN BUS 314598                                                  /* ISLAND: 3ROAN DP 115.00 

  OPEN BRANCH FROM BUS 304226 TO BUS 314591 CKT 1                  /* 6PA-

RMOUNT#4230.00 - 6NASH 230.00 

  OPEN BRANCH FROM BUS 313845 TO BUS 314591 CKT 1                  /* 6MORNSTR 

230.00 - 6NASH 230.00 

  OPEN BRANCH FROM BUS 304226 TO BUS 304222 CKT 1                  /* 6PA-

RMOUNT#4230.00 - 6ROCKYMT230T 

  OPEN BUS 304226                                                  /* ISLAND 

  OPEN BUS 314591                                                  /* ISLAND: 6NASH 230.00 

  END 

Bus 

Number 

Bus Name Full 

Contribution 

315131 1EDGECMA 21.38 

315132 1EDGECMB 21.38 

315139 1GASTONA 3.75 

315141 1GASTONB 3.75 

315126 1ROARAP2 1.14 

315128 1ROARAP4 1.1 

315136 1ROSEMG1 3.14 

315138 1ROSEMG2 1.47 

315137 1ROSEMS1 1.95 

314557 3BETHELC 1.61 
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314554 3BTLEBRO 1.08 

314566 3CRESWEL 1.09 

314572 3EMPORIA 0.27 

314603 3SCOT NK 3.23 

314541 3WATKINS 0.33 

314620 6CASHIE 0.49 

314574 6EVERETS 1.81 

314594 6PLYMOTH 0.44 

932631 AC2-084 C 7.04 

932632 AC2-084 E 3.47 

933991 AD1-022 C 4.84 

933992 AD1-022 E 2.63 

934331 AD1-057 C O1 19.79 

934332 AD1-057 E O1 10.56 

934521 AD1-076 C O1 28.52 

934522 AD1-076 E O1 14.52 

LTF AMIL 0.38 

LTF BLUEG 1.99 

LTF CALDERWOOD 1.17 

LTF CANNELTON 0.38 

LTF CARR < 0.01 

LTF CATAWBA 1.14 

LTF CELEVELAND                                 /* 35% REVERSE 4479079 

4642907 

< 0.01 

LTF CHEOAH 1.09 

LTF CLIFTY 7.31 

LTF COTTONWOOD 3.91 
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LTF EDWARDS 0.61 

LTF ELMERSMITH 1.11 

LTF FARMERCITY 0.48 

LTF G-007A 0.76 

LTF GIBSON 0.69 

LTF HAMLET 2.25 

LTF MORGAN 3.43 

LTF NEWTON 1.68 

LTF O-066A 0.35 

LTF PRAIRIE 3.62 

LTF SMITHLAND 0.32 

LTF TATANKA 0.82 

LTF TILTON 0.72 

LTF TRIMBLE 0.38 

LTF TVA 1.45 

LTF UNIONPOWER 1.94 

900671 V4-068 C 0.06 

900672 V4-068 E 0.18 

LTF VFT 2.03 

907092 X1-038 E 2.6 

LTF Y3-032 < 0.01 

917331 Z2-043 C 0.36 

917332 Z2-043 E 0.84 

917341 Z2-044 C 0.32 

917342 Z2-044 E 0.75 

917511 Z2-088 C OP1 1.56 
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917512 Z2-088 E OP1 6.74 

918411 AA1-050 1.32 

918491 AA1-063AC OP 1.07 

918492 AA1-063AE OP 2.74 

918511 AA1-065 C OP 1.09 

918512 AA1-065 E OP 2.92 

918531 AA1-067 C 0.23 

918532 AA1-067 E 0.54 

918561 AA1-072 C 0.05 

918562 AA1-072 E 0.14 

919691 AA2-053 C 1.19 

919692 AA2-053 E 2.79 

919701 AA2-057 C 8.78 

919702 AA2-057 E 4.39 

920042 AA2-088 E 5.93 

920591 AA2-165 C 0.22 

920592 AA2-165 E 0.58 

920671 AA2-174 C 0.05 

920672 AA2-174 E 0.32 

920692 AA2-178 E 1.86 

930401 AB1-081 C 2.67 

930402 AB1-081 E 6.24 

930861 AB1-132 C 15.62 

930862 AB1-132 E 6.7 

931231 AB1-173 C 1.56 

931232 AB1-173 E 0.73 
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931241 AB1-173AC 1.56 

931242 AB1-173AE 0.73 

923852 AB2-025 E 0.45 

923911 AB2-031 C O1 1.55 

923912 AB2-031 E O1 0.76 

923991 AB2-040 C O1 5.07 

923992 AB2-040 E O1 4.15 

924151 AB2-059 C O1 17.15 

924152 AB2-059 E O1 8.84 

924501 AB2-099 C 0.4 

924502 AB2-099 E 0.17 

924511 AB2-100 C 8.3 

924512 AB2-100 E 4.09 

925121 AB2-169 C 4.03 

925122 AB2-169 E 3.62 

925171 AB2-174 C O1 4.75 

925172 AB2-174 E O1 4.3 

925591 AC1-034 C 11.11 

925592 AC1-034 E 8.38 

926071 AC1-086 C 23.01 

926072 AC1-086 E 10.47 

926201 AC1-098 C 6.58 

926202 AC1-098 E 3.92 

926211 AC1-099 C 2.21 

926212 AC1-099 E 1.3 

927021 AC1-189 C 12.21 
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927022 AC1-189 E 6.08 

927141 AC1-208 C 10.44 

927142 AC1-208 E 4.64 
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Appendix 2 

 

(DVP - CPLE) The 3BTLEBRO-3ROCKYMT115T 115 kV line (from bus 314554 to bus 

304223 ckt 1) loads from 221.56% to 224.02% (AC power flow) of its emergency rating (164 

MVA) for the tower line contingency outage of 'DVP_P7-1: LN 2058-2181'. This project 

contributes approximately 4.85 MW to the thermal violation. 

 

CONTINGENCY 'DVP_P7-1: LN 2058-2181'                                  

  OPEN BRANCH FROM BUS 304222 TO BUS 313845 CKT 1                  /* 

6ROCKYMT230T230.00 - 6HATHAWAY 230.00 

  OPEN BUS 304226                                                  /* ISLAND: 6PA-RMOUNT#4115.00 

  OPEN BRANCH FROM BUS 304226 TO BUS 314591 CKT 1                  /* 6PA-

RMOUNT#4230.00 - 6NASH 230.00 

  OPEN BRANCH FROM BUS 313845 TO BUS 314591 CKT 1                  /* 6HATHAWAY 

230.00 - 6NASH 230.00 

  OPEN BUS 314591                                                  /* ISLAND: 6NASH 230.00 

  END 

Bus Number Bus Name Full Contribution 

315131 1EDGECMA 11.56 

315132 1EDGECMB 11.56 

315139 1GASTONA 2.33 

315141 1GASTONB 2.33 

315126 1ROARAP2 0.97 

315128 1ROARAP4 0.93 

315136 1ROSEMG1 1.89 

315138 1ROSEMG2 0.88 

315137 1ROSEMS1 1.17 

314557 3BETHELC 0.88 

314554 3BTLEBRO 1.95 

314572 3EMPORIA 0.2 

314578 3HORNRTN 2.51 

314603 3SCOT NK 3.67 

314541 3WATKINS 0.26 
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314620 6CASHIE 0.32 

314574 6EVERETS 1.04 

932631 AC2-084 C 8.5 

932632 AC2-084 E 4.19 

933991 AD1-022 C 3.14 

933992 AD1-022 E 1.71 

934331 AD1-057 C O1 11.1 

934332 AD1-057 E O1 5.92 

LTF AMIL 0.26 

LTF BLUEG 1.35 

LTF CALDERWOOD 0.8 

LTF CANNELTON 0.26 

LTF CARR < 0.01 

LTF CATAWBA 0.78 

LTF CHEOAH 0.74 

LTF CLIFTY 4.95 

LTF COTTONWOOD 2.67 

LTF EDWARDS 0.42 

LTF ELMERSMITH 0.75 

LTF FARMERCITY 0.33 

LTF G-007A 0.49 

LTF GIBSON 0.47 

LTF HAMLET 1.56 

LTF MORGAN 2.34 

LTF NEWTON 1.14 

LTF O-066A 0.23 
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LTF PRAIRIE 2.46 

LTF RENSSELAER < 0.01 

LTF SMITHLAND 0.22 

LTF TATANKA 0.55 

LTF TILTON 0.49 

LTF TRIMBLE 0.26 

LTF TVA 0.99 

LTF UNIONPOWER 1.32 

900672 V4-068 E 0.15 

LTF VFT 1.3 

917331 Z2-043 C 0.35 

917332 Z2-043 E 0.82 

917341 Z2-044 C 0.53 

917342 Z2-044 E 1.25 

917511 Z2-088 C OP1 0.86 

917512 Z2-088 E OP1 3.69 

918411 AA1-050 0.72 

918492 AA1-063AE OP 2.28 

918512 AA1-065 E OP 1.94 

918532 AA1-067 E 0.31 

918561 AA1-072 C 0.05 

918562 AA1-072 E 0.14 

919691 AA2-053 C 0.99 

919692 AA2-053 E 2.32 

919701 AA2-057 C 13.27 

919702 AA2-057 E 6.64 
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920042 AA2-088 E 4.77 

920591 AA2-165 C 0.33 

920592 AA2-165 E 0.87 

920671 AA2-174 C 0.05 

920672 AA2-174 E 0.27 

930401 AB1-081 C 3.67 

930402 AB1-081 E 8.59 

930861 AB1-132 C 9.71 

930862 AB1-132 E 4.16 

931231 AB1-173 C 1.21 

931232 AB1-173 E 0.56 

931241 AB1-173AC 1.21 

931242 AB1-173AE 0.56 

923911 AB2-031 C O1 1.2 

923912 AB2-031 E O1 0.59 

923991 AB2-040 C O1 3.93 

923992 AB2-040 E O1 3.22 

924151 AB2-059 C O1 23.61 

924152 AB2-059 E O1 12.16 

924501 AB2-099 C 0.31 

924502 AB2-099 E 0.13 

924511 AB2-100 C 5.32 

924512 AB2-100 E 2.62 

925121 AB2-169 C 2.45 

925122 AB2-169 E 2.2 

925171 AB2-174 C O1 3.6 
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925172 AB2-174 E O1 3.26 

925591 AC1-034 C 15.3 

925592 AC1-034 E 11.54 

926071 AC1-086 C 14.3 

926072 AC1-086 E 6.51 

926201 AC1-098 C 7.95 

926202 AC1-098 E 4.74 

926211 AC1-099 C 2.66 

926212 AC1-099 E 1.56 

927021 AC1-189 C 6.74 

927022 AC1-189 E 3.36 

927141 AC1-208 C 11.27 

927142 AC1-208 E 5.
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RESULTS 
Power Flow Analysis Results 
Facilities that may require upgrade within the first three to five years following the in-service 
date are identified.  Based on projected load growth on the DEP transmission system, facilities 
of concern are those with post-contingency loadings of 95% or greater of their thermal rating 
and low voltage of 0.92 pu and below, for the requested in-service year.  The identification of 
these facilities is crucial due to the construction lead times necessary for certain system upgrades.  
This process will ensure that appropriate focus is given to these problem areas to investigate 
whether construction of upgrade projects is achievable to accommodate the requested 
interconnection service.  
 
Contingency analysis study results show that interconnection of these generation facilities result 
in the following thermal issues on the DEP system.  Based on study results for 2021 summer, 
Table 1 shows thermal facility loadings:   
 

Table 1: Power Flow Results 

Overloaded Transmission Facility Loading  
% Contingency 

Rocky Mount – Battleboro (DVP) 115kV line,  
164 MVA 239.31 

DVP_P7-1: LN 2058-2181: 
Rocky Mount-Hathaway (DVP) 
230kV East and West lines Common 
Tower Outage 

Greenville – Everetts (DVP) 230kV line,  
478 MVA (DEP:  485 MVA) 

118.77 
(117.06)* 

DVP_P7-1: LN 2058-2181: 
Rocky Mount-Hathaway (DVP) 
230kV East and West lines Common 
Tower Outage 

* DEP requires upgrades for loadings above 95% 
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Interconnection requests contributing to the overloaded facilities care shown in Table 2. 
 

Table 2: Upgrades and Contributing Requests 

Overloaded  
Transmission 
Facility 

Contributing 
Requests 

Upgrade 
Description 

Upgrade 
Cost 

Time to  
Complete 
(months) 

Rocky Mount – 
Battleboro (DVP) 
115kV line 

AD1-022 
AD1-056/057 Reconductor 8.54 miles $31 M 30 

Rocky Mount – 
Battleboro (DVP) 
115kV line 

AD1-022 
AD1-056/057 

PJM project to reconfigure 
115kV lines - - 

Greenville – Everetts 
(DVP) 230kV line 

AD1-022 
AD1-056/057 

AD1-
074/075/076 

Rebuild 1.87 miles of aging 
double circuit 230kV towers, 

ISD 6/1/2027 
$19 M* 36* 

Greenville – Everetts 
(DVP) 230kV line 

AD1-022 
AD1-056/057 

AD1-
074/075/076 

Reconductor 1.87 miles of 
one side of double circuit 
230kV line plus terminal 

equipment 

$0.35 M* 36* 

* Transmission Planning or Class 5 estimates 
 
The DEP portion of the Greenville-Everetts 230kV line (1.87 miles) is tentatively scheduled to 
be rebuilt by 6/1/2027 due to age and condition, but that in-service date is subject to change 
depending upon DEP’s construction sequencing priorities for its transmission plan. 
Reconductoring the line to higher capacity can only be performed during or after the condition-
based rebuild. If a generator developer would like an earlier or firm in-service date, the 
Interconnection Customer would be responsible for paying expediting costs of the rebuild, plus 
the larger conductor cost. 
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SUMMARY 
 
This Generator Interconnection Affected System Study assessed the impact on the Duke Energy 
Progress system of new generation facilities interconnecting to the Dominion transmission 
system as part of the PJM AD1 cluster.  Power flow analysis found overloading issues that must 
be mitigated.  Required upgrades and assigned costs are listed below. 
 
 
AD1-022 Assigned and Contingent Upgrades Assigned Cost 
Reconductor Rocky Mount-Battleboro 115kV line $0 
PJM project to reconfigure 115kV lines at Hathaway and Battleboro - 
Rebuild aging towers including Greenville-Everetts 230kV line $0 
Reconductor Greenville-Everetts 230kV line (DEP portion) $350,000 
Total for AD1-022 $350,000 

 
 
AD1-056/057 Assigned and Contingent Upgrades Assigned Cost 
Reconductor Rocky Mount-Battleboro 115kV line $0 
PJM project to reconfigure 115kV lines at Hathaway and Battleboro - 
Rebuild aging towers including Greenville-Everetts 230kV line $0 
Reconductor Greenville-Everetts 230kV line (DEP portion) $0 
Total for AD1-056/057 $0 

 
 
AD1-074/075/076 Assigned and Contingent Upgrades Assigned Cost 
Rebuild aging towers including Greenville-Everetts 230kV line $0 
Reconductor Greenville-Everetts 230kV line $0 
Total for AD1-074/075/076 $0 
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