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|. Executive Summary

On December 9, 2020, the PJM Board of Managers approved changes to the Regidaapdnsiasniésion

(RTEP), totaling an overall net incre83erairillion, to resolve baseline reliability criteria violations and address
scope changes to existing projects. The PJM Board of Managers also approved a net decrease of $573 million
netwdt upgrades, to address new projects with signed ISAs, project scope changes and project cancellations.

Since then, PJM has idenéigtiional baseline reliability criteria violatons and the transmission system
enhancements needed to solve themsthated cost d3.23nillion. Scope changes to existing projects will
result in a net increases06f@million This yields an overall RTEP net increz4@.®&illion, for which PIJM
recommend&bard approval. With these changd? pRijécts ilvtotal approximately $38,16fllién since

the first Board approvals in 2000.

PJM sougReliability and Security Commdtesideration and full Board approval of the RTEP baseline projects
summarized in this white paper. On February 10,B02H dpproved the addiion of RTEP baseline projects
as well as other changes to the RTEP as summarized in this paper.

ll.Baseline Reliability Recommendations

A key di mension of PJM6s RTEP processntis baseline
interconnection requests can be analyzed. Baseline analysis identifies system violations to reliability criteria an
standards, determines the potential to improve the market efficiency and operational performance of the systen
well as incorporatasy public policy requirements. PJM then develops transmission system enhancements to sol
identified violations and reviews them with stakeholders through the Transmission Expansion Advisory Commit
(TEAC) and Subregional RTEP Committee prior tendatiomio the Board. Baseline reliability transmission
enhancement costs are allocated to PJM load.

lll. Baseline Reliability Projects Summary

A summary of baseline projects with estimated costs equal to or greater than $5 million is provided below. A
complie listing of all recommended projects and their associated cost allocations is included in Atachment A (ft
allocation to a single zone) and Attachment B (for allocation to multiple zones). Projects with estimated costs le

than $5 million typicalljudiec ransformer replacements, line reconductoring, breaker replacements and upgrades
to terminal equipment, including relay and wave trap replacements.

A. ATSI Transmission Zone
9 Substation work at the Sammis 345 kV station associated with deactiviisrs: $15.3 million

B. APS Transmission Zone

1 Reconfigure Stonewall 138 kV substationbieakeikbreakanda-half layout and add two 36 MVAR
capacitors with capacitor switchers: $13.3 million

PJM © 2021 www.pjm.cofrFor Public Use l|Page


https://www.pjm.com/

Apm
pj PJM Reliability and Security Cominiftieleruary 2021

C. AEP Transmission Zone

9 Rebuild and convert the existind.dif@séNew Liberty 34.5 kV circuit to 138 kV, along with associated
substation work at the McComb, East Leipsic and New Liberty stations: $34.418 million

1 Rebuild approximately 8.9 miles of NewcorSaistBark Switch 69 kV line: $15.89 million

1 RebuildancasteBouth Lancaster, Lancaster JuRet&ion and East LancasteiLdiagaster 69 kV
lines: $11.147 million

1 Rebuild approximately 9 miles of the RétaRarl69 kV line: $20.9 million

1 Rebuild approximately 4 miles of existing 69 kV lin§Viestademnint Vernon and Mount Vernor stations
Replace the West Mount Vernon 138/69 kV transformer along with existing 69 kV breaker C: $12.926 milli

D. AEC Transmission Zone
1 Rebuild the CorgBaurt 69 kV line: $13.2 million

E. JCPL Transmission Zone
1 Replacd4 Freneau overdutied 34.5 kV breakers witraté8 kfeakers and associated equipment $5.7
million

1 Replace seven Whippany overdutied 34.5 kV breakersnaiititd 50dakers and associated equipment
$8.67 million

F. PENELEC Transmission Zone
1 Install @econd 125 MVAR 345 kV shunt reactor and associated equipment at Pierce Brook substation: $8.
million

1 Construct a new breakmda-half Warriner Pond 115 kV substation near Tiffany 115 kV substation: $23.2
million

G. Dominion Transmission Zone

1 Manassas aeavork, including the conversion of theLbiertyand Cannon Brdrahar 115 kV lines to
230kV, substation work and line extensions: $45.5 million

1 Extend a new 280 singleircuit line with approximately 0.4 miles of new ROW between Farmwell
substiion and Nimbus substations: $5.7 million

1 Midlothian area 300 MWdoag relief araaprovement$6.22 million
PJM alscecommendetojects totalindgB08Imillion that incluéi@ kV and minor 230 kV rebuilds, capacitor
bankinstallatiaireplacement circuit breaker installations/replaceaBh®&AB replacement, slow circulation

implementation on an existing underground cable, reactor installatons, a transformer replacement and terminal
equipment replacemertose individual cost estimatessaithde $5 million.
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A more detailed description of theslaoger projects that Rébbmmendém the Boaigprovided below:

Baseline Project 233 Leipsic Area Improvements

AEPTransmission Zone

For 2020 Windowhe, East Ottavia@ipsicDeshler Tap 69 kV line, East ERimdic Leipsic 69 kV line,
East Leipsic 138/69 kV transformerE&sitoma 69 kV line and M cCormle®Piberty 34.5 kV line are
overloaded for a tower contingency and raliidentihgegicpairsThesessus werddentified through
AEPO6s FERC 715 Planning Criteria

Map 1. Leipsic Area
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The recommended solution, solicited through the competitve proposakiiiidosndsctmvert the
existindl7.6mileEast Leipsidew Liberty 34.5dinéuit to 138 kV using 795 AT®Rproject will also

convert thexisting 34.5 kV equipment to 138 kV and expand the existing M ¢€Ctramstdtioand east

to allow for new equipment to be instaladingvd new 138 kV box bays to alléme fpositions and two

new 138/12Vv transformerthe solution will expiaedexisting East Leipsic station to the north to allow for

another 138V line exit to be installetichnvolve installing a new I&ircuit breakeatisconnect

switchesral new desehd structuralong with extendihgexisting 138kV béAd New Liberty statithe

project witetire 34.5 kV breaker F and install one 138 kV circuit breaker, disconnect switches and line relaying
potential deviciesadd an additional line position. In addition to resolving the identified violations from the
proposal window, the project also addresses the needs reviewed with stakeholders at the March 2020 SRRTEI
West meeting for the8lgtocess need number-2EEOH020The estimated cost for this profet.18
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million, with a requiresiervice date of June 2025pildjected ervice dafis January 2024, ahd tocal
transmission owner, AEP, will be designated to complete this work.

Baseline Project3244 Rob PariHarlan 69 kV Rebuild

AEPTransmission Zone

The HarlaRobinson Park 69 kV line is overloaded farltieentihgency pair of the loSowkersSouth
Hicksvillkockwood 138 kV line with South Hicksville 138/69 kV transformenpfahe thedogsisButler

69 kV lineThesassus wereidentified throughE P06 s FERC 715 Pl anning Criteri:
competitive proposal window through the below 200 kV exemption.

Map 2. Rob ParKarlan 69 kV
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The recommended solutidarebuildapproximately 9 miles of the RolHBdak 69 kV linkhe estimated cost
for this project$ig20.9million, with a requiiredervice date of June 2025pidjected #pervice dais June
2023, andhe local ransmission owner, AEP detlitpeated to complete this work.
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Baseline Project 246 Manassas Area Improvements

DominionTransmission Zone

The Manassas area of northern Virginia in the Dominion territory is experiencing significant load growth due to
introduction of multipev toad locations and increases to existing load. The original introduction of new load was
identified with smaller magnitudes of new load. However, subsequent increases in that new load have resulted
magnitude of load significantly greater thaiginedly oeviewed.

The original introduction of load in this area had commitments by customers to connect load as was studied by
in the docharm tests. PJM and Dominion discussed with the stakeholders that there was a potential to have a
significanincrease in load at a later datwevér, this additional load was not confirmed, during initial discussion
withthe customers, through the process Dominion employs to determine if new load is to be served, and how th
service would be provided. Resedolving information from the customers since the summer of 2019, the load
increases in the load pocket identified in the violations discussedhlodiomegaodted in the list of reliability

violations for 2020 Window 1, are now expected B0OX4 .

The results of both the winter and summer 2028-RBE&\SIs shedthat loadirop violatons will occur for
thefollowing contingency @aikas a result of revgr@eer relay schemes to prevent feeding the 230 kV system
inthe area fno the 115 kV system:

1 The loss of Cannon Braifiters Branch and PieBesdlot 230 kV lines
1 The loss of Cannon Braifaiters Branch and Clov8dmtilot 230 kV lines
1 The loss of Cannon Braiaiters Branch and Lid&idpeer 230 kV lines
1 The lossf Cannon Brancberty and LibelRioneer 230 kV lines
Due to the significant increase in load over the near term, and the interactioqpavidnealayessheme, the
load drop violations are now anticipated to occurin the 2022/2028 dufiierfedlgnedue to the expected
arrival of future load growth in this area, integrated plans need to be considered to address the growth potential
has been evident in this area of the Fystenesult, the recommended solution to addressi¢izesads

designated immediate need to address-#eermednlation of dropping more than 300 MW in the 2022/2023 time
frameas well athose violations seen in 2025.
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Map 3. Manassas Area
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The recommended solution @iteed the Libekigmar and CannBranch.omar 115 kV lines to 3o

provide a new 280 source between Cannon Branch and Liberty. A wreck and rebuild willd@36quired on

mile segment of the line between Lomar and Cannon Branch junction. Substation work wilktpe required at Libe
Wellington, Godwin, Pioneer, Sandlot, Cannon Branch, Brickyard and Wih&e g deanoitend

Cannon Bran€tiifton to Winters Branch by removing the existing line termination at Cannon Branch and extendi
the line to Brickyard, creatiBgickyar@liffton line and extending a new line between Brickyard and Winters

Branch. Substation work will be required at Cannon Branch, Brickyard and Wadaéen&8hgniie
overdutie@ainesville 28Y 4kA breaker 21618# be replacedth a SBA breakefhe estimated cost for

this project #15.5million, with a requieedl projectadservice date of June 2023I0Cla transmission owner,
Dominignwill be designated to complete this work.

Baseline Project 235 Warriner Pontil5 kV
PENELEQTransmission Zone

In the 2025 RTEP winter daséliliams 115 kV bus has a voltage drop issue for a line fault stuck breaker
contingency loss of the WilliaffasyLaurel lak@/estover 115 kV cirdliesdssus wereexcluded from the
competitive proposal window through the below 200 kV exemption.
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Map 4. Wiliamsnd Tiffangt15 k\Area

The recommended solutidaconstruct a new breateda-halfWarriner Podd5 kV substation near Tiffany
substation. All ransmission assets amdllibesrelocated from Tiffany to the new substation. The two distribution
transformerwill be fed via two dedichiedkV feeds to the existing Tiffany sulidtatiestimated cost for this

project i$23.2million, with a requiesd projectad-service date of June 2025 .|0d# transmission owner,
PENELEQvill be designated to complete this work.

IV.Transmission Owner CriteriaProjects

Of the $99.23illion of the new recommended baseline transmission system enhancements, approximately
$145.83illion is driven by transmission ownegptaiteria, which makes uppéscent of the new
project cost estimates.

V.Changesto Previously Approved Projects

The following scope/cost modificatasecommended:
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