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The information contained herein is based on information provided in project proposals submitted to PJliby third parties tl
its 208 RTEPWindowl. PJM analyzed such information for the purpose of identifying poteritiatisoIR6BRI EP

Window.JAny decision made using this information should be based upon independent review and analysis and shall not
the basis of any claim against PIM.

Themays contained in this repoebnly intended to illustrate the general electrical connectivity of the projects and should not
be relied upon for exact geographical substation locations or line routes.
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205 RTEPWindow Reliability Analysis

Executive Summary

PJIM presented @@25Regional Transmission Expansion Plan (RTEP) assumptiansiatyarch, April
and Mag025Transmission Expansion Advisory CoifTteit€¢ meetingsgether withodeling and analysis
criterimndanticipated025RTEP CyclamelineTo that en®JM developealltiple scenarios usingyear
(2030 andseveryean2032pasecase suitén order tanalyzé¢he effects of highpactransmission, load and
generatiodriver®n systerperformanand to ensure latggnreliabilitgriteriaviolationareidentifiednd
addressedin summary, 2025 RTEP cycle analysis identified therfobawiagsing both 2030 and 2032
baseline results

113 transmission lines 24 transformers 783 facilities
thermdy overloagldatvoltage thermdy overloaed atvoltage levels B9 through
level$9kV through 765 kV, with fac  withloadngs reachin¢ 765kV, withvoltage violatiosganning
loadings reachiras high as 185% ashigh as 143% Six transmission owfT&dzones

The2025RTEP Window 1 openedum&l§ 2025 77 57 15
and closed @xug 18 2025during whidhJM received upgrade greenfield joint
134proposals frob9differengntities: proposals proposals proposals

The poposals range from simple facility upgrades to-haymelteayeransmission lin@0 kV and 765 kV)
and grid enhancing technol@gies asindergrourtdvVDC or advanced conductors

PJM reviewed the performance and merii34obatipetitiveroposalby the proposing entitiesluding

nonincumbent develop@sincumbent T@kng with noncompetitive project subméswioissecommending

an RTEP solution set with a total cost estimate of approx8bdteitcéatidress the identified reliability needs
covering the 2030 reliability violations, kisadd®@B2 needs and ensure the regional transfer needs triggered in
the 2030 and 2032 are rightsized for the longer term

2030and 2032 Case Development and Comparison
The2030and 2032 base case suite included the following natapchjgdrameters:

Substantial data center load | Addition of suspended ISA generati( ~3.5 GW of additional load
additionsin the AEP, PPL and Fast Lane, TC1 and TC2 (including | in PPLexpected to be added t
Dominion zones, consistent vy generatiorwas incorporated as need the 2026 Load Forecast was
the 2025 Load Forecast releg to meet the required load levels in tl provided for consideration to
in January 2025 cases window participants

~3 GW of generation deactivation Consideration of NJ and DE offshore wind (OSW) delay im

1As noted in the Problem Statement, through 2025 RTEP Window 1, PJM sought proposals to resolve idantified reliability ¢
violations as demonstrated in the 2030 RTEP model suite, while the 2032 RTEP models suite wasghtraedly utilized to
needs already showing up in 2030 and for consideratiaierh loegds (requiring 7 or more years to develogk\.e., 500

and above developments).
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Thefiveyear case balanced the load with existing generation, GIA/ISA generation, suspended ISA generation, F
Lane generatiddpastal Virginia Offshore W@ {yYand Chesterfield plaAfgproximately 1248 RMBW

projects were also assumed tcsbevioe in the 2030 base case. PJM also prepeesgearout basease

suiteto capture impacts of forecasted load growth, delays to OSW generation development and how these factc
may impact transmission needseVhgyear out base case sutpiired additional generétieyond what

was modeled in fheeyeamodeljo account for the additional forecastaddogeheration deficiencies due to

OSW delay conditiofs account for this, Ridudedon top of the generation alreftig2@30case TC1 and

TC2 generation (including RRI). OSW prejecssumed toibeervicen Scenario 1 and out of service in

Scenari@, both of which are 2030 scenarios.

2025RTEPWVindowNo. 10bjective

All the previously plaraedBoard approvdxdckbone transmission enhancements continue to perform well, and
PJMdidnot see major regional transfer issues in the 2030rethalB@82analysigwhich alseflects

conditions that may materialize earligy, 2@30 or earli¢hereareseveratiusters showiagtra high voltage

(EHVY backbone overloads primarily along the extremities of the backbone transmission network that was reinfor
aspart of the PJM 2022 RTEP W3 and 2024 RTEP Witetapsmission windows. The following provides a

brief rationale on whether a specific cluster is considered or not as part of the 2025 RTEP W1 window:

Dominion / PIJM South

91 PJIM will be addressing the 2032 needs to reinforce the southern 500 kV backkione. This 500
corridor includes multiphthto-south 508V elements.

1 Violations associated with and/or impaCtéOWyill be deferred until the network upgrades
associated with the project are finalized.

9 The 230 kV lines Chesteiiatin and Chesterfidtibewell will be addressed as part of the 2030
set of violations.

MAAC 500 K8ystem

1 In 2032, multiple 500 kV facilities are overloaded due to terminal equipment constraints. However, the
violations can beétigated without long-t@ad solutions.

i The needs faestto-east facility reinforcements are observed for a de§Mbtiaelditional
data center load in PPL.

9 DuetoNewdJerseyoffshoravindtheRockSpring-Bramah 500 kV line exceeds its conductor rating.
TheScenario 4 study corgidithat without NJ OSW, this line is not overloaded, theitbretPIJM
seek proposals for the violations on the line.
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PPL Zone

9 Several 230V facilitiesreoverloaded thePPL zone in 2030, and these iasesrsened in the 2032
analysis.

1 Additional overloads are identified in 2032 as the load continues to grow.

91 PJM expects that solutions proposed for the PPL area will address both the 2032 violations and account
potential future load growth (and resource mix evolution) in the region.

ComEd/AEPR® kVTransfePath:WiltorCenteDumonSorensoiarysville

9 Not considered in the window

1 The majority of this path is terminal equipment limited. For thda®ygseitisdme overload, the
contingency, which causes the thermal violations is a line with stuck breaker contingency, which can be
potentially addressed by local substatioe npggadres in the longer teymai7horizon).

AG1125i Marysvillé65kV Line

9 Not considered in the window

9 The line is termieguipment limited

AEP Columbdsea

There are two major backbone (765/345 kV) EHV sources that currently serve the load pocket. Multiple
thermal overloads are showing in the #relk1hi test, various contingency pairs cause the widespread
local system voltage isswbich are expected to worsen with forecasted load increase through 2032 and
beyond. All the related thermal and voltage issuegdrg2@@d and open to competition. Solutions

were sought consider the longer term needs to ensure efficierdftediveshitigen.

ATS38and115kVArea(203(RTEP)EastSpringfiell¥elissd.ondorrath

1 PJM is experiencing load growth in Central Ohio, part of ATSI territory causing multiple thermal and volt:
violations under various contingencies. These violations spread through several reliability analyses affec
neighboring Tnessuch as AEP and Dayton. PJM anticipates a holistic proposal to address the need,
preferably an EHV solution.

1 PIMsoughproposal(giddressingpese violations holistically and for thedamger

ATSI 345 k@verloads (2032 RTEP): North to Salrest to East

1 PJM has been experiencing increased loadings on the 345 kV backbone in the northern Ohio ATSI territ
As part of the 2024 RVHRdow,1PJM selected a 138 kV rebuild solution for several facilities. PIJM
performed sensitivity analysis by upgrading the 138 kV lines to 345 kV and conducted additional studies
incorporating both the 345 kV upgrade and the 202h&MER38 k\fecommendelution and
determined that the overloads remain, even if the line is upgraded to 345 kV.
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9 The 2038ummecaseshows additional flow from north tdLsslehdorf, Lemoyne and into Foster
(AEP)and west to east (Bayshore, Davis Besse and Beaver). These flows are more-tegiedal transfer
and do not conflict with the rebuild of the existing 138 kV scope assigned by PIMind@a24 RTEP W

1 PJMhas decideabt to segiroposals to resolve the EHV violations but will continue to monitor the area
closely moving forward.

PJMsoughproposals to resolve identified reliability criteria idetdifimis the RTERO30modeyear

analysias well as those identifigtie 2032 mogekrthat mayequie longleadtime transmissisolutions

The objective is to devblistic and robgslutions to address the idemtiftedaviolationand avoid

redundancy by introducing rightsized transmission developments that take into accouterthécaduaadong
resource conditions.

The large number of violations seeR@25RTEP were drivemoyneroufactorsThe wesdib-east

transmission backbone is heavily loaded driven by large load ihéréstesRegionthe Dominion zone

and eastern PJM footaniell as reduction in generation capacity in easteetoRlahned generation

delays or potential future retireriiaete ispproximatelyl0 GW and 28 Ga#d increase #030and 2032

between the load forecasts used for 4lan@PA25RTEPsrespectively. The significant load grprirtisisly

attributed to data cent®wme electrification and electric vehicle develdyimieritsee proposed reinforcements
recommended thropgévious largendows such 2822RTEP Window 3 &4 RTEP Windoard

performing well, there are additional pottiesa& P, ATSI, Dominion, PECO, BGE and PPL transmission zones
thatneed to be addressed primarily due to a shift in generation flow as a result of overall system load increase a
over 2 GW ahnouncegenerator deactivations.

An overview of thiember dfansmission litteermal overloads byeél anthiglestioading levedge showim

Tablel andTable 2Similarly, an overviethefnumber of transformer thermal overloaivblyand highest
loading levels and are showalite 3andTable 4Theviolationsn the EHV backbone transmission network are
also demonstrated/iap 1Map 2andMap JFor the MAADominion/Southamd WestefJM regions
respectively.

Table1. 2025RTEP Window 1 Number of Overloadg@Q30e& 2032 Base Cases

kV Level Number of Lines

69 2
115 5
138 46
230 31
345 8
500 15
765 6

Total 113

Note: Thermal overloads do not include FERC 715 violations

Table 2. 2025RTEP WindowMaximum Line AC Percent Loading by Ik203v& 2032 Base Cases)

Highest AC Loading (%)

69 105.41
115 115.05
138 167.15
230 185.06
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345 110.42
500 158.44
765 115.75

Note: Thermal overloads do not include FERC 715 Mialdimyss> 120% are marked: i«

Table 3. 2025RTEP WindowNumber of Overloaded Transfof208G & 2032 Base Cases)

kV Level Number of Transformers

345/138 4
500/230 12
500/138 2
765/138 1
765/500 1
765/345 4
Total 24

Note: Thermal overloads do not include FERC 715 violations

Table4. 2025RTEP WindowMaximum Transformer AC Percent Loading by(RV30e&e2032 Base

Case}p
345/138 107.26
500/230 143.23
500/138 121.51
765/138 124.38
765/500 107.94
765/345 116.71

Note: Thermal overloads do not include FERC 715 Mialditgss> 120% are marked:imc
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Table 5. 2025RTEP Windowbltag®&/iolationby kV Levé2030 & 2032 Base Cases)

Area Name kV Level Number of Facilitiasfth Voltage Violations

138 49
345 2
138 432
345 58
765 9
DAYTON 138 >0
345 17
METED 115 4
JCP&L 230 3
69 104
138 41
230 14
Total 783

Map 1. 2025RTEP Winddlwv 2032 Scenario 4 MAAC RBkWiolationtsample results showing impacts
of MAAC load additions, generation delays, deactivations or any combination of the three factors)

AU ENELEC

mvuu

—New over |
mOverloads|that
=mRemoved ove\rloa
®oRemoved faplxl i/t

~ X

PJM © 2026 www.pjm.copfor Public Use 9|Page


https://www.pjm.com/

‘é/ PJM RTEP20%5 Wndow 1 Reliability Assessment

Map 2. 2025 RTEP Window 1: 2032 Dominion Region 500 k\i Biohatiters

Redlines are overloads
in the base case

Bluelines are additiona
overloads Bcenario 4
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Map 3.2025 RTEP Window 1: Western Reg@siolations and Load Increase
7 Ea‘ml il cjl:‘:ki:w}%hunwayca Op i \—S o

chaaf
ﬁardlngtan Fre rcktnwn
Mount Vernon Co-0p
armony cademia

Nu CoptistasiGh Fraperties

Prospect
ackson CEntEr\ dian Lake””"“"'“E P

snda Transmiss -rr.;nsrms o Rusself FumLAP Technoglass

Hmhin " “B\ueJacke: Rabinorl Pittsbureh Avelit- farionGambier "
HBD \ndustrms J Marengoly, ford Bloomfield Martinsbure Road Buckhern
Jackeon Center mup|Bellefontaine — / 9 West Mount Vernon  cSHarp Road
East Logan Cc /South Scioto Cofsolidated Rec (e Wakatomica
Honda Wind Tunnel l !Penrva / Blackjack \Ba}’dKelsey Hayes Bladensburg. West
helby Eﬁm Al ) Detdivare Bifsiness Park Martinsblrgs andon :
. SvdneyQu"‘:y Logal ast Li Erty Union Scioto Iangy e — gﬁx \; ‘
5
General|Casting Soverile /% Sunbury fassell O)J ica
Kings Creek w, mingo 5 Darb il Cré Hyatt,
Woodstock Whitkins Road Maliszewski Coue e Tes Con
Goodyear Marysville & - o ckma ce
er Coop Halterman Eagle Road N Rl orr millLaz oG i, GEnoa Highwater StreSt” West Trinwa
. . ew Urbana Pioneer, el s Migchell TapBrookside—o Westar Corridor
(%f":‘ee' 35 Raris e aed o - Dub' B SRRt | ovation Reform Ohio Central
- Paris 3 ) A Babbitt) Frazeysbur
© Pioneer Casstown Orbana Mechanicsburg Ha der- 1300 MW ngLin. Nur:h Newark Y
fo Givens Pioneer, Co-p b’ Y s ' L Hazel A
v Darbh Townshi azelton eat| Po! elson
&i’; X / Hiliar (2029 ->2030) \\ Newark Cefiter East Pointe
Moorefield P4 = Taylorpink
| Ohio R L-ttl Darb C‘EI Duizarals s Harth Za"e“'"?sutber(snn
“‘V'“a ftad Lo Rlshptle Darby ]Ccle 2800 MWs iea West Hebron Z (1o Ehut Ne
Ri gev 5 ‘prmgvﬁ Id Water Treatment t[ENatvor\a o Asmr anesvv e
*aark? Ruc) Deer Run LamE‘—‘ ‘WestJefferson "5p‘§"Ha(2030 ez illerseort AE P oppermill
‘eto fo va“'s' tsbur, LoitonREave, sl . gtz
n _\,. s / sh Norf
o337 MWe "o sSacon \White “oad. Bixby Sn2nnon
Broadyiew an k-7 Deer Creek Y. sk d
Jew Cahl 1 o aples Solar London BRAtY. cypR Shannon
|- H\g‘gh (2029 -> 2030] bt pickerington’ ct
|
e 00

el Sl report
West PhiloPhilo
le‘g Plain BF sk esMadison SouthyBaltimore
a/—/ \j"aé"m — Cannelville
Cherpwath

L Pzt 1y Isabella

WaVEag 2 Adki Harrison o Crooksville.
Bat! 4 Southerl Ruble skid

KFairBor 1 Lockbourne

sifford Az

West Lancaster
South Lancaster

IwEod [ Soutt L&Ftern —
Y re \4‘ - Yellow Springs Junction City Switch

| South Charleston

Xema

la /Run
\ Jamestown

Texas Eastern Allegheny Pipe Line
Fayette

: o oo MQNIL W2 3G R2 Wa 6 131
j et Pt YHRE qT Ws Ra 6 LW
echIIan I DUP/“‘ Hargus

ington: N anta
/ ":‘New Vienna Washingto Hr-mbm« Sc\c(TraHTz:L:iy X C WYI U GI R H B B USFRU rDJ I
tgn— 2V 0 @ RV I0REMRANTE
Martinsville 0

Reliability SolutionandClusters
PJM receiveB4proposalBoml9different entitias part of this windB\JM receivetY upgrade proposals

57greenfield proposatedl5joint proposalsarent projects representing combinations of select proposals
submitted to the winddighlevel statistical information regarding the submitted proposals is represented in
Figure JandFigure 2Proposals range from simple facility upgrades to-highvekiage transmission lines

and facilitige grid enhancing technologigsh asindergrourtdVDC or advanced conduc@oss containment
commitmentgereincluded f&0 proposalsomeof whickarehardcappedThe submitted proposal count per
voltage classdicatethe need f@45 kY500 kV and 765 kV facilities to address the identified transmission
system violations in the studiedrsime/conditions.

O 1l

l
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Figure 1. 2025 RTEP Window 1: Number of Proposals by kV Level
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Figure 2. 2025 RTEP Window 1: Total Proposal Costs by kV Level
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Proposal Clusters/Groupings

Themagnitude pfoposalsoncentrateda number of focus ar@asduding those that focus on the regiosal need
along with more targeted proposals to #uelresse irore violations, are showiable 6The focus areas

500

765

HVDC

werenamed andumbered where appropbased on the TO zone in which the targeted f{5Gyatade.

Wher e

t he

f o ¢ Campadiitigie aindicaisthat tha gropasal \iiall the only one submitted to

addresshe targeted flowgatasother words, no competing proposals were silirartetie focus area

indi cootdeashimN/mMeans that t he s wadsignedFGéitdould havehees a |
PJ M6 s c o nsoliutibreto ealdrased) inctuding eegicthal teasgers f o r

proposed

PJIJM © 2026

for

www.pjm.copfor Public Use

12|Page

di d
e


https://www.pjm.com/

A1

PJM RTEP20%5 Wndow 1 Reliability Assessment

For this windotliere are three main regional focus areas, onestetiiBegion ATSI/AEP/DAYTQbhe in

the MidAtlanti®Region MAAC Regiohalnd one in ttf8autherfegion DOM Regionalhe larger regional

clusters were assigned to proposals that are more of a holistic solution or portfolio, typically including 500 kV ar
kV solutions that improve regional transfer or address a larger set of violations caused by the large load pocket:
These regional proposals and clusters are shapvadRarthermore, the regional focus areas could potentially
influence the outcome otdimal clusteras theifarreachingmpact could mitigate the need feseciéc

solutions.

Table 6. 2025RTERWindow $ubmitted Proposals

# . Focus Area

Project Title

1 e AEPSCT AEPCS grgki)tS"g/lountaiRockcastlel\/loneta 138 kV $39.40
> B No Competition I\R/Ié)kt)JSicldetreSlt Clair 8kWUnderground Line $41.59
<IN 298 No Competition HyatCeltic 38 kVReRate $7.81
AN 341 AEPC4 AllerSorenson 34kVSag Study $37.38
5 Y AEPC2 Lﬁgb;i—lé!iardjavidson%kVRebuiId & Relay $16.23
G 354 AEPC8 Green Chap€lurleys 3k\VCircuit $15.79
N 377 AEPC6 BeattyBoltorPhillipi 18kVLine $29.63
i 385 AEPC1 Platter Creel@ &\VStation Reconfiguration $1.65
TR 431 No Competition McComb B3kVStation Reconfiguration $3.23
il 439 No Competition MaliszewsHolaris 18kVCircuit Rebuild $15.17
N 459 AEPC8 Green ChapBermuda 34kVCircuit $27.28
i 515 AEPC3 Harrisot®betaMarion Road 8 8\Line Rebuild $35.74
12 I3 AEPSTATCOM Sgg'ﬁg;H STATCOM Installations & Station $736.61
N 626 AEPC6, AEPC7 BeattyCole 38 k\/Circuit #2 $31.04
I 662 AEPC3 ?::;?ﬁfgztmﬁfrﬂ 5‘; gﬁrﬁg‘e Sag Study ¢ g1 82
16 L0 AEPCS gtmulég MountaiRockcastleMoneta 138 kV Sag $9.88
Ve 724 AEPC1 Platter Creekherwooduglaize®k\VLine Rebuil( $28.68
ik 729 No Competition BeattyMcComb Bk\WLine $10.42
el 749 AEPSTATCOM Central OH STATCOM Installations $589.74
VA0l 757 AEPC7 Clintor8t Clair 8kVUG Line $63.20
VAR 873 AEPCS8 Green Chap¥hssell 3kVCircuit #2 $58.57
A 940 AEPC2 TrabueHilliareDavidson 8kVConversion $79.26
il 980 AEPC6 BeattyBolton 18kVLine $7.27
Zil 981 AEPSTATCOM Patina 765/84&VStation & UG Line Rebuilds $976.34
VIS 996 AEPC4 AllerSorenson 34\Line Rebuild $70.64
vl 239| ATSI | ATSI/AEP/DAYTON 345 kV Solution Phase 1 and Phase 2 $1,492.41
a8 334 ATSI/AEP/DAYTON West Glade Run 765/345 kV Solution $1,690.26
vi:8 156| CINSI | No Competition College Corne€ollinsville 8%VRebuild $58.47
PJM © 2026 www.pjm.copfor Public Use 13|Page
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Proposing . . Submitted
# s Entity Focus Area Project Title Cost ($M)
il 20 | CNTLTM| ppL TriSegment BOkVTransmission Project $494.29
<08 260 DOM Regional Virginia Transmission Project $2,207.36
<IN 543 ATSI/AEP/DAYTON Greene South Bird Transmission Project $121.41
LY 672 AEPC4 Allen to Sorenson Transmission Project $105.92
<kl 402| COMED | N/A Install new 765/345 kV TR at Plano $87.90
<7l 457 N/A Install new 765/345 kV TR at Collins $66.30
<l 906 No Competition Install new 765/345 kV TR 91 at Wilton Centg  $45.81
<@ 465| DPL | No Competition New 50 kVCircuit Keeney (DPBfamah $491.16
<yA 823 No Competition Red LionKeeney Facility Upgrades $90.70
JCPL i i
2l 140 No Competition Montv!lle 500/230 kV Transformer Installation $66.83
Associated Upgrades
MATLIT PPL Load Addition Propdsaystone
M 493 MAAC Regional Susquehanna Dual 500 kV Double Circuit wit| $1,515.23
Mt.
PPL Load Addition Propdsal/stone
YA 578 MAAC Regional Susquehanna Dual 500 kV Single Circuits wii{ $2,418.26
Mt.
. PPL Load Addition Proposal: Keystone
t9 826 HIRAT Reglens] Susquehanna 500 kV Double Circuit s
. PPL Load Addition Proposal: Keystone
i3 838 AT REgen] Susquehanna Dual 500 kV Single Circuits L ZBILEE
sl 237| NXTMID| MAAC Regional Kammer to Juniata $1,738.59
43 O] ATSI/AEP/DAYTON MuckshawJohnstown BV $3,322.00
Vil 152 ATSI/AEP/DAYTON GwynnevilleJohnstown B&V $2,921.12
ISl 687 MAAC Regional Kammer to Juniata to Spicewood 765 kV $3,238.74
AV 771 PPL Montour to Slykerville Reinforcement $539.25
50 ek Scenario Combined solution $6,731.58
N 571 MAAC Regional Blockhouse Creek to Susquehanna and Mon $1.136.38
Stoney Creek
Gl 896 MAAC Regional Fort MartinWwoodside Double Circuit 500 kV $571.70
Y 125 H3 No Competition E—Ar?:lgr (PECGIpelco Tap (PECOjickleton $67.58
28 579 No Competition 22084 Linwoe@laymont 230 kV-Liee Facility $10.60
Upgrade
2l 753 No Competition 22085 LinwoeHdgemoor 230 kV-Tike Facility $76.85
Upgrade
PEPCO Dickerson BkVSubstation & New Dickerson
A 371 Brighton B0k\WLine Hoa22
29 B IR EPED Brightor Doubs 5DkVRebuild $101.86
56 ki) Dickerson BkkVSubstation $257.61
Y8 631| POTOED| No Competition McCanns Rd 138 kV Switching Station $23.87
58 Nty No Competition Garrett TapGarrett 115 kV Line Rebuild $9.15
W 16 | PPLTO | ppPL Juniata Sunbury 500 kV line EOL SCT rebuild $162.89
PJM © 2026 www.pjm.copfor Public Use l4|Page
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Proposing . . Submitted
# I Entity Focus Area Project Title Cost ($M)
Portfolio Proposal 1: Year 2030 Area 229 Esg
158 PR Reliability Solution Rl
Glen BrookSusquehanna T48usquehanna 23
¥8 190| PPLTO | PPL KV 1 & 2 DCT line rebuild $40.64
GyAl 199 PPL Siegfried 500/230 kV Substation expansion p| $124.27
G 290 PPL SiegfriedDrakestown 500 kV line (PA segmer, $88.16
Sunbury Susquehanna 500 kV line bifurcation
64 = S reroute through Kelayres 500 kV Station SRZTAZ
Gl 333 PPL KelayresTresckow 230 kV # 3 line $20.13
66 BPY PPL Susque_hanna'omhlcken 230 kV 1 & 2 separa $60.82
lines with reconductors
YA 434 PPL Sandy RurKelayres 500 kV line project $184.73
Gl 491 PPL Glen BrookNescopeck 230 kV line $32.58
T 556 PPL Lac_kawanneSandy RunSiegfried 500 kV line $464.86
project
ol 558 PPL Por'tfol_u.) Propo;al 2: Year 2032 Area 229 Ess $536.39
Reliability Solution
Glen BrookSusquehanna T10 1 & 2 DCT line
VAN 5383 PPL reconductor and SusquehannaSukgjuehanna| $27.31
3line
o8 647 PPL Jenk_ms _230/69 kV Substation transformers re $10.17
termination
V& 638 PPL Monroe 230/138 kV Substation upgrade $39.21
s 756 PPL Juniata Sunbury 500 kV line EOL DCT rebuilg  $217.93
V&N 769 PPL MohrsvilleKelayres 500 kV line $418.11
Yol 794 PPL FrackvilleSiegfried 500 kV line $253.50
27 PPL Susquehann&@ omhicken 230 kV 1 & 2 DCT lix $29.73
reconductor
Portfolio Proposal 3: Year 2032 + 4 GW Areal
e 853 L Essential Reliability Solution $797.94
AN 855 PPL NescopeckKelayres 500 kV line project $145.75
{0 918 PPL SunburyKelayres 500 kV line $347.99
(S 945 PPL Juniata Lewistown 230 kV # 2 line $159.08
SusquehanndVescosville 500 kV line bifurcat
2 946 HE and reroute through Kelayres 500 kV Station HLEL.EZ
33 I PPL Montour Glen Brook_230 kV 1 & 2 DCT line $39.65
reconductor or rebuild
PSEG ivi
T 656 No Competition Roselandlemgston & Roselahdurel 2BkV $9.93
Reconductoring
N 60 | PSEGRT| ATSI/AEP/DAYTON 766 kVStandalone Solution $1,333.61
ol 241 ATSI/AEP/DAYTON STATCOM Solution $143.36
Y 423 ATSI/AEP/DAYTON 34 kVStandalone Solution $475.11
stel 619 ATSI/AEP/DAYTON 34 kVSolution + B&kVSolution (Alternative) $1,942.65
sl 907| PSEGRT| ATSI/AEP/DAYTON 34 kV76 kVCombined Project $1,841.18
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# I Prgﬁgts;ng Focus Area Project Title SCL:)ZT(';T&(;
el 938| TRAIL | DOM Regional Dominion Regional Solution $3,426.93
91 I TRNSLK PPL S(iazgrj:‘]r(i;etﬂr}orsl(;stown 500 kV (mrewnfield NJ $194.25
YN 51 | TRNSRC| ATSI/AEP/DAYTON Ohio Five Year Solution $1,051.22
SN 331 DOM Regional Virginia Area Seven Year Solution 1 $2,895.32
SV 570 ATSI/AEP/DAYTON Ohio Seven Year Solution $2,775.19
SN 781 DOM Regional Virginia Area Seven Year Solution 2 $1,986.45
e 9 | VEPCO | DOM2032_2 (Compone Line 576 Partial Rebuildntay to Midlothian $104.86
ra 24 DOM2032_2 (Compone| Line 568 Partial Rebuiilddysmith to Kraken $48.59
o8 DOM2032_2 (Compone| New 50 kVLine- North Anna to Vontay $121.09
99 BLH DOM2032_2 (Compone| New 765 kV LinEeritage to Yeat $1,665.29
aolo} 98 DOM2032_2 (Compone| New 50 kVLine- Chickahominy to Kraken $414.94
uokN 117 DOM2032_2 (Compone| Line 539 Rebuildeat to Ox $125.25
ol 126 DOM2032_2 (Compone| Line 567 Termitdpgrade Chickahondrngurry $2.49
uloRy 238 DOM2032_2 (Compone| Line 563 Rebuil@arson to Midlothian $237.06
oz 243 DOM2032_2 (Compone| Carson Substation Equipment Upgrade $14.21
105 i) DOM2032_2 (Compone| Line 5008 Girt into Mosby Substation $16.25
106 g2y DOM2032_2 (Compone| New 765/80kVSwitching Statioiontay $239.49
uloyg 253 DOM2032_2 (Compone| Line 5008 Girt into Mosby Substation $16.25
a0} 264 DOM2032_2 (Compone| Line 539 RebuilBristers to Ox $132.37
UKo} 275 DOM Regional HVDC backbonBortfolio 1A $4,819.51
110 iy DOM2032_2 (Compone| New 50 kVLine- Vontay to Kraken $265.29
INEN 306 DOM2032_2 (Compone| New 50 k\Line- EImont to Kraken $180.30
A 311 DOM2032_2 (Compone| Line 578 (Sep&urry) Terminal Equipment Upg  $3.90
bRy 321 DOM2032_4 New 76 kMine from Joshua Falls to Durandal| $545.00
114 Reyis DOM Regional HVDC backbonBortfolio 1B $5,009.03
115 gexie) DOM2032_2 (Compone Line 576 Partial RebuNdrth Anna to Vontay $104.86
uNIGY 352 DOM Regional HVDC backbonBortfolio 1D $5,013.97
117 gl DOM2032_2 (Compone| New 500 kV Line Morrisvillenningham $539.55
118 st DOM2032_2 (Compone| New 50 kVLine- Heritage to Morrisville $794.27
119 gayg! DOM Regional 76 kVbackbonePortfolio 2C $2,273.85
o) 476 DOM2032_3 (Safety) | Safety Solutions $1,441.10
AN 547 DOM Regional HVDC backbonBortfolio 1C $4,904.50
iyl 557 DOM2032_2 (Compone| New 50 kVLine- Skiffes Creek to Chickahomin $292.89
Rl 616 DOM Regional 50 kwhackbonePortfolio 3 $2,349.26
vZy 627 DOM2032_2 (Compone| Line 597 Rebuil8potsylvania to Morrisville $102.05
sy 705 DOM Regional 76 kWbackbonePortfolio 2A $2,864.73
sy 755 DOMZ2032_2 (Compone| Line 576 Rebuildorth Anna to Midlothian $210.99
127 B0 DOM2032_2 (Compone 'l\\IAivS\/bCVDC Transmission Link from Heritage $3,790.85
el 825 DOM2032_2 (Compone| New 50 kVLine- Finneywood to Cunningham | $483.74
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# . Focus Area Project Title

ub2lel 848 DOM Regional 76 kVWbackbonePortfolio 2B $2,969.05

%4 868| VEPCO | DOM2032_2 (Compone| 0Pology Changes at Ladysmith, Kraken, and o) 4
Carson substations

131 Eekn] DOM2030_1 2030 Solution $314.91
(keyd 916 DOM2032_2 (Compone| Line 560 RebuilBossum Point to Burches Hill|  $3.89

133 el DOM2032_2 (Compone| Line 573 Rebuildorth Anna to Spotsylvania $103.03
134 B I DOM2030_2 2030 Western Solution $318.17

Identified Reinforcement
®  Greenfield 500 kV
Greenfield 765 kV
® Upgrade 500 kV
Upgrade 765 kV
Transmission System Enhancement
765 kV
500 kV
Subs >= 345 kV SR
Trans Lines >= 345 kV ceorglad

outh Carolina™y

This map is only intended to illustrate the general electrical connectivity of the projects and should rextaot relied upon for
geographical substation locations or line routes

Window Evaluation$rocessd Regional

Consultation Meetindgsith Proposing Entities

PJM heldt leastwo meetings withch of the proposing entiiesdiscussions focused on gaining clarity on

prosed developments, assumptionastimmaile of proposed alternatives and variaéidinst round of

meetings/ere held shortly after the window closeduiguag925and the secomound commenced in early
Septemb&025The latter half of the discussions focused on outage scheduling, routing, risk and cost assumptio
andotherconsiderations.
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Scenario Development

PJM devel oped study AScenarioso for the purpose o
and in combination with other proposals in addressing the identified needs together with any ancillary benefits.
scenarios were evalud@@sked on the following principles

9 Meeting the 9 Being scalable/flexible to address forecasted needs going forward
system needs g  (for rightsizing and limiting disruption)

2030 and 2032 1 Expectation of additional ~3.5 GW in PPL as submitted by PPL to PIM in
2025, which will further increase vt flow requirements

{ Utilization of existindghtsof-way ROW3}and i Cost evaluation using thiperty cost
brownfield development/expansion (where possible & benchmarking metriéweak cost
efficient) containment provisions

1 Greenfield developments will be required, particula
withall proposefb5 kV solutioard some 50

solutions 9 Proposing entity experience in

developing and operating 765 kV
T Expansion to existing 500 kV ROWs instead of wre  facilities
rebuild due to outage and scheduling consideratior|

The scenarios weleveloped anested to first addresddhngeregionadreaand transfereeds and then were

refined through new scenarios to addyiessihzore needsThis ensures that the impacts of regional solutions

in addressing morgame needs are captured avoiding redundant assets. Scenarios were further refined using the
more effective proposal components as demonstrated through their performais€ umthiee srfatynation

regarding aspects relatededulleted itensestevaluation amdilization of ROWAfe detailed in th@25

RTEP Window 1 Constructability & Financial Analysis Report.

2030& 203Reliability Evaluation Summary

SoutrernRegional

The 508V violations in the southern regional cluster araltoagisesbuthto-north corridais shown ap
5. This corridor is geographically south of the already reinforced transmissimtnaétnoidrihervirginia
part of previous PJM transmission solicitation Wioldtinss are predominantly driven by:

1 Need to deliver, local Virgina generatiothern Dominiomésthern Virginia load
(e.g,NOVA) and throughout the system

9 Increases in load viadlavieconcentration in the NOVA area

9 Further increasia PJM load oveiatiurrently, an increase in data center load external
to Dominiofiof example, in tABL zonevhich is north of the Dominion zone
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Map 5.2025 RTEP Window 1: 2032 500 kV Dominion Violations
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Subs >= 345 kV. itching Station Heritage e' " pdFtsmouth
. 0 k County Collector Bus % 5 ¢ Yadkin

Trans Lines >= 345 kV Rogers Road

These needs rely on the generation timeline develofmghenin®JRegiorand start showing in 2032

primarily due to the generation planning assumptions PJM elected to model in the 2032 scenarios. Accordingly,
theplanning year 2032 models show these heavy transfer needs to reinforce the southern 500 kV transmission
system Planning yed032 showtbe need to reinforce the southern 500 kV trarsysisgidhisbackbone

will support the transfer of resource capacity from the southern edge of the MN®Vegsie meiptdalance

flows betweewesteast andgouthnorthtransmission corrid&sliability analysis including generator deliverability,

N1 and N-1, as well as transfer studies were conducted to evaluate proposal merits.

The table below shows the submitted proposals ¢odhéapgsted FGs ip slouthernegional cluster 2032

1 FourDominion proposals recommebdskV HVDC link from Heritage to dnoshgve
similar configuration and cost

9 All 765 kV solutions follow similar routes (reBdatiidgrthcorridor) and require heavy
greenfield development.

9 500 kV option(s) considerkghiof offered capacityR®OW greenfield impact introduced
by 76%V developments.

2PJM was primarily seeking solutions for violations in the 2030 planning year but also noted that 2032 RG&P models suite
primarily utilizedright sizeeeds already showing up in 2030 and for consideratieierof loagds (requirkegeror
more years to develop, i.e.k8Ghd above developments).

PJM © 2026 www.pjm.copfor Public Use 19|Page


https://www.pjm.com/

'é/ PJM RTEP205 Whdow 1 Reliability Assessment

Table 7. 2025RTEP Window 1: Southern Regional Proposals

Proposing JE{e]eJeLEl . " Total Cost
Entity HighLevelDescription (M)

275 New HVDC Transmission Link from Heritage to Mosby (~185 mileg)ljmew
VEPCO 1A ElmonkKraken, various 300rebuilds, new 765/0Gwitching statamdvarious| 4819 51
HvDC | Substation equipment upgrades.

New HVDC Transmission Link from Heritage to Mosby (~185 mileg)jmew

VEPCO 31286 Chickahominyaken, new SBV line S_kiffes C_Zrééﬂxickahor_niny, va}riouslal)o 5009.03
HVDC rebuilds, new 765/%¥0switching statammvarious substation equipment e
upgrades.
547 New HVDC Transmission Link from Heritage to Mosby (~185 nlilkSlineew
VEPCO 1C VontayKraken, various 300rebuilds, new 766/&Wswitching statiandvarious| 4,904.5

HVDC | substation equipment upgrades.
352 New HVDC Transmission Link from Heritage to Mosby (~185 milég)jmew
VEPCO 1D North Ann¥ontay, various 300rebuilds, new 765/0&witching statamd 5013.97
HVDC | various substation equipment upgrades.
705 New 76%V line from Heritage to Yeat (~152 miles), kiéwrgChickahominy
VEPCO 2A Kraken, new 5RU line Skiffes Cragthickahominy, variousi®0@ebuilds, new | 2,864.73
766 kV | 765/50®V switching statammvarious substation equipment upgrades.
848 New 76%V line from Heritage to Yeat (~152 miles), kewirgO0ontd§raken,
VEPCO 2B 76 KV various 5KV rebuilds, new 765/0@witching statanrdvarious substation 2,969.05
equipment upgrades.
352 New 76%V line from Heritage to Yeat (~152 miles), vakgugbilds & vario
VSOl - /g |/ | substation equipment upgrades. 2,273.85

616 New 508V line from Heritdgerrisville, new 300line FinneywaBdnningham

VEPCO 3A new 50 kMine Morrisvilleunningham, variou® kUrebuilds, new 765/%80 2,349.26
5@ kV | switching statiandvarious substation equipment upgrades.

Construct Bagpipe k85 Vontay 7&%, Durandal 765/%30 Starfruit 765028y

331 Lodi 765/80kV and Kaladin 500/&3@ubstations. Construct Bagyipeay,
TRNSRC 2765 KV Joshua FaillBurandal 768/, Durand&tarfruit 768V, Starfrilitodi 76 kV 2,895.32

Lodi Cunningham 5KU, LodKaladin 500V, KaladitNorth Anna 5@¥, and
KaladinMorrisville 50 lines.
Construct Durandal 765k8QG5tarfruit 765/280 Lodi 765/5R0andKaladin
781 500/23@&V substations. Construct JoshuieDealiadal BokV Durandébtarfruit

1766 kV | 765kV, Starfrilitodi 76%V, LodiCunningham 5KQ, LodKaladin 500V,
KaladinNorth Anna 58¥, and KaladlMorrisville 56 lines.
NewlLea Anna 765 kV, Ladysmith 76%k¥rs Rd 765 IG&nterville Rd 765 k
Perkins Rd 765 kV, Creekward 500 kV Switchyards, substation expansio
following locations: Bristers 500 kV, Morrisville 500 kV, Rogers Rd 500 k
kV, new substations at the following locations: Bristers 765/500 kV, Morr
IRV 9038 76 kV | kV, Lea Anna 765/500 kV, Ladysmith 765/500 kV, Rogers Rd 765/500 k| 3,426.93
765/500 kV, new transmission lines: Led &dysmith 765 kV, Ladysmith
Bristers 765 kV, Lea Ariviarrisville 765 kV, CentervilldRBders Rd 765 kV,
Rogers RdPerkins Rd 765 kV, Perkind ed Anna 765 kV, Cardoreekward
500 kV Line & relay setting revisions at Ladysmith
New 765/500/ Middle Fork, 300 South Fork and &d0Turkey Creek
Substations, Substation expansions at the followingWsraéntt, Wheeler,
S\ 260 50 kV | Brickyard, Vint Hill, Cunningham, Morrisville, Rawlings, Carson Expansio 2,207.36
kV lines: Front Roydint Hill, Cunninghaiddle Fork #1 & #2, Middle-Fork
Morrisville #1 & 2 and Rawdigath Fork.

TRNSRC 1,986.45
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Table ummarizes the generation deliverability testing for the southern region using the main regional proposa
indicated. The results summarize both the base scenario analysis and the sensitivity (Scenario 4) results. Thes:
results indicate that the ingfaatditional load or delays in generation integration in MAAC will have impacts up to
the 500 kV systensonthern PIM. Although the Scenario 4 results are indicated to materialize in 2032, they may
show up as earlier system performance issues if these assumptions (load increase or generation delays) devel
earlier time frames.

PJM also conducted transfer analysis, to evaluate the merits and performance of the submitted proposals. This
conducted in additioret@bility analysis including generator deliverhlaifity NN1.PJIM reliability
assessments verifying the proposals address the s
conditions. The analysis as summakigarin3lemonstrates that the proposed Pigpasal 275 offers the

highest throughput from a regional transfer perspective compared to all other submitted proposals. The Transot
Proposal 331 (complemented by a number of Dominior
Proposal 848 perform similarly next (about 1000 MW to 50fepBAdegson source/sink combination). The

500 kV proposal offers approximately 50% less total transfer capability throughput compaimmbsathe HVYDC

275 Table &andTable 1@ummarize he sour ce and sink definitions use

Figure 3. Southern Regional Incremental Transfer Capability 20&22ySismmer Base Case

MW Millions
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- $4,001
5.000- 4,864
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4,000+ — , - $3,00I
et /| ] a7
3,000+ ' ) 2,969.05
v / - $2,00!
$2,349.26
2,000+
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275 HVDC 2-765KkV + Partial 765 kV 500 kV
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Table 8.
Proposal ID

275 (1AVDC)
326 (1B4VDC)
547 (164VDC)
352 (1EHVDC)
705 (2A766 K\
848 (2B76 K\
474 (296 kY
616 (B kY

260

331 (Z65 kY

781 (765 kVJ

938

2025RTEP Window 1: Southern Regional Generator Deliverability Results Summary

Prgﬁgts;ng 2032 Base Performance 2032 S4 + PPL Load Submitted Cost ($
Dominion 0- 50 kWiolations > 1009 0- 50 kWiolations > 100% 4.820.04
2-500 kV loadings > 909 3-500 kV loading > 90% e
- 0- 5 kWiolations > 1009
Dominion 0-500 KV loading > 90% N/A 5,009.0C
- 0-50 kWiolations > 1009
Dominion 1-500 KV loading > 90% N/A 4,905.0¢
- 0- 50 kWiolations > 1009
Dominion 2-500 KV loadings > 909 N/A 5,014.0C
Dominion 0-50 kWiolations > 1009 1-5m@ kWiolation > 100% 2 865.0C
2-500 kV loadings > 909 2-500 kV loading > 90% ' '
Dominion 0- 50 kWiolations > 1009 0- 50 kWiolations > 100% 2 969.0(
2-500 kV loadings > 909 2-500 kV loading > 90% e
- 1-50@ kWiolation > 100%
Dominion 1-500 kV loading > 90% N/A 2,274.0(
Dominion 0- 50 kWiolations > 1009 0- 50 kWiolations > 100% 2349 0C
1-500 kV loading > 90% 3-500 kV loading > 90% T
6- 50 kWiolations > 1009
LS Power 2-500 kV loadings > 909 N/A 2,207.0d
500 kV LN #574 Elmdratdysmith
currently being reconductored to
Transource 0- 5 kWiolations > 1009 3-5m kWiolation > 100% 2 895.0( MVA (b3020). Loaded to ~97% u
2-500 kV loadings > 909 2-500 kV loading > 90% 7777 single contingency in 2032 Base.
Overloaded in S4+PPL Load scel
~102%.
6- 50 kWiolations > 1009
Transource |~ "oy loadings > 909 N/A 1,986.0(
Trall 7-50 kWiolations > 1009 N/A 3,427.0C
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Table9. 2025RTEP Window 1: Southern Regional Generat@s$obution fdransfeAnalysis

Source Bus Name Percentage

BUS 314902 / CARSON
BUS 314940 / ROGERS RD 25%
BUS 242514 / JACKSONS FERRY 50%
BUS 314902 / CARSON 20%
BUS 314940 / ROGERS RD 20%
South 3 BUS 314923/ SEPTA 20%
BUS 314906 / CLOVER 20%
BUS 314936 / RAWLINGS 20%

Table 10. 2025RTEP Window 1: Southern Regional GeneraistriBunion faransfeAnalysis

Sink

Bus Name
BUS 314919/ OX

BUS 313403 / ASPEN 40%
BUS 313440/ VINT HILL 40%

Percentage

Mid-Atlantic Region

In the 2025 RTEP, comparéed®024 RTEP, the PIM-Midnti®Region summer load increased approximately
5 GW for 2030. Most of these load increasescargaldi@ads primarily in the PPL zone. Addiiinally,
advised PJM of further load additepproximateBs GWto 20320ad which were not incluote®03 load
forecastThe total load increasele2032MidAtlantiareais abou® GWwhen considering the lotegenPPL

3.5 GWfadditional loawhile the transmission sysé@maccommodate the 5 GW load increa880qwith

NJ OSW modeletthe additional 3.5 GW increade 2032 load (or delays to MAAC planned generation,
includingld OSWequires imports into theAdahti&egioris beyondhesystem capability.

The2032 Scenario 4 casessidered the impaetnyf potentidelay ithe NDSWgeneratordNJOSW
assumemultipl®©SWprojects with total nameplate capacity of 7.5 GW. &iNdEEV projects are either

suspended or withdrawn. The imports inteAti@ntidRegion also exceed system capability wh&WN\ake

not in servicEither NOSW delay or additional 2032 load (not in current forecast as discussed above) will require
regional reinforcement to transfer additional power nebtiddtianti&egion

2030 Analysis

This analysis showed that there were higher regional transferstititmtideelyiah that are still within the

capability of the planned transmission kw08 OSW modeled)Wi t h si gni fi cant | oad
Susquehanna area, multifl&k@Bansmission lines are overloaded in the area. Additionally-Shehluyiata

50 kvtransmission linaisEndofLife(EOLrandidate per PPL FERC Form 715 criteria.
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2032 Analysis

Within the 2032 analysis, there were multiple scenarios that were analyzed and included part of the proposal
evaluation process. These needs are shown in thielapafehdMap Hbelow.

1| 2032 Bas€aseWth NOSW liservicdBase Scenayio

(a) The need for regional transfer inftlbtitic fromest andouth increasdarthedue to the increase in
load PIM West and South regions are projected to have significamstogéremaimie generation
additiosintheMidAtlantic isxpected to belatively small.

(b) This analysis identified tddkS0iolations
1. Rock Springgramah $0kV
2. Keystonduniata 3DkV
(c) Additional 230 KV overloads in PPL Susquehanna area

2| 2032 Base Ca¥éth NJOSWRemoved (Scenario 4)

(a) This scenario basically models the system with an additional import level into MAAC reflective of the
removal of the 7.5 GW dD8W nameplate capacity.

(b) Six 50 k\Mtransmission lines are overloatiede lines primarily support the flow of power from the West
or Southintothe Midhtlanti®kegion

1. Keystonduniata 3DkV
Keyston€onemaugh 6&V
South Benkleystone BkV
Conemaugluniata 3DkV
DoubsBrighton ®0kV
6. Possum PoiBurches Hill &V
(c) Several ZBkVfacilities were identified with thermal violations. The majority of these wanegin the PPL

a > DN

(d) Widespread voltage collapse inAlfghtic and South regfonseveral regional transmission facilities
includinthe loss of the recently approdekMiie from AméXocky Point.

3| 2032 ScenarioMth Additional PPL Load G85not included in the 2025 load forec&3sWNiklayed)

(a) The need for a regional transfer to tAdavitaegionadromwest andouth increaséurthedue to the
combined effect of the delay @SWhnd additional 3.5 GW PPL haxto heavy power transfers in
this scenario, widespreadcnamergences and voltage collapse are olosdrgddss of any major
transmission facilities and a detaildtbio@bntingency analysis was not performed. This scenario was
tested after the solutions from other scenarios were finalized to test tissir effectivene

The analysis summarized above indicates that the need for regional transfers to support additional imports into
are triggered by either additional load in MAAC (PPL), delays or cancellation of OSW, or a combination of both.

PJIJM © 2026 www.pjm.copiror Public Use 24|Page


https://www.pjm.com/

PJM RTEP20% Whndow 1 Reliability Assessment

/\
A /)

*
Keystone \/\
South Bend = -, A
N Juniata
4
p<

A
A
A
Conemaugh

Brahama /\

Rock Springs

| Brighton

Dickerson 7

Burches Hill

Edwards Ferry &
j p Identified Subs

Subs >= 345 kV

A\ Trans Lines >= 345 kV

Possum Polnt Load

2030 and 2032 Thermal
Violations - Subs

2030 and 2032 Thermal
Violations - Lines

Subs >= 345 kV

Susquehanna Trans Lines >= 345 kV
T10)Yard

Glenbrook

(o) Summitj(PL)
Susquehanna

Elimsport

= o A
Mo'btour O iis

Ll
N

d Frackville

-

Sunbury O-2 = S2°0
Siegfried

Susquehannal230jYard

PIM © 2026 www.pjm.copiror Public Use



https://www.pjm.com/

‘é/ PJM RTEP20%5 Wndow 1 Reliability Assessment

Proposals Received

Total of 47 proposals were received to address the needs and violatidtariti&sgidid Breakdown of
these proposals is as follows:

1| A MAAREL 0 IC29 prepbsels

(a) PPL submitted 25 propdsadsidresthe bas€030 and 2032 violations whRPL zone. The
proposalmcludd 500 kV and 230 kV brownfield and greenfield line and substation builds.

(b) One Translink proposal complementing a PPL proposal for a 500 kV line from New Jersey to PPL
(c) One LS Power proposal extending 500 kV to theceeweisad PPL

(d) Two proposals from NexdgdaExelowith 500 kV and 230 kV line buwlus extending new lines to
the new loatknters and another tapping 345 kV and 230 kV lindPEEMEREGNd extending a new
500 kV line to Susquehanna

2| AMAAC Regii8prepbsals Cl uster

(a) Four FirstEnergy propdsalkinclude two new 500 kV lines from Keystone is western PA to
Susquehanna. Two proposals included the two new $86 @bulbteircuit common tower
construction, while the other two proposals included gestaindheércuit construction on two
separate toveeThe new line will parallel existing RIVMd$Vith addition@OWheeded.

(b) Four NextEend Exeloproposals were submitted to addre8taviit regional needs. Three of the
proposals extend 765 kV backbone from Kammer in PJM West near OH/WYV lirerdpasBPL. One
included 500 kV reinforcement in APS tovsgipast transfer.

3| A MAAREP COO0 1 Eprapasdlse r

(a) Three PEPCO proposals@k®and 230 kV to address 2@82ahnd regional transfer needs from
South into Migdlantic

4 | Specific Need Proposalgproposals

(a) Two DPL proposals to address 2032 violations becQS@/ajémeration. These needs will be
deferred due to the uncertainty WitB\N.J

(b) One JCPL proposal to addressitopdind voltage violations at Montville
(c) One PSEG proposal to address 230 kV overloads
(d) Three PECO proposals to address 230 kV overloads

MAAC Clusters Evaluation
Followinglustersvere developed for theAflahtic needs:

1| MAAGPPL ClustérProposals addresdingPPLbasezonal needs for 2030 and 2032
2 | MAAC Regional Clusteéroposaladdressing the regional power transfer needAtismiiéRgion
3| MAAGPEPCO ClusfeProposals addressingPEPCO and PEPCO/Dominion tie needs
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MAAC-PPL Cluster

For the MAARPL area clust®RLsubmittetarge number of proposa’s in totdlto address 2030 and 2032
violations withitrePPL zonéVhile most of the PPL proposal addressed specific Wir@latairibetproposals
werefportfolioproposals combination of smaller proposadsiiorehensivelgdresareawide violatiorBPL
Portfolio Proposal 158 was designed to address 2030 violations, and Pa86Boalhcbfb3ahcluded
additional components to scale the solution to 2032 violations and needs.

Translink offered one proposal in collaboration with PPL. AddiB&hatMegté&proposals included one from
LS Power and two from Nefkabas discussed abord.clustgiroposals included 500 kV and 230 kV
brownfield and greenfield line and substatioMbsiildsthe miglimponent cluster proposals offered to tap the
existing 500 kV backbone transmission in the Susquehanna area of PPL and extendadetddsemeaw load
existing Montour and Hanswlostation as showiMiap &elow. In total PIM considered seven scenarios for
MAAGPPL cluster evaluation as providiadlan1below.

Map 8. MAAGPPL ClustérProposed Projects
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Table 11. MAAGPPL ClustérScenarios

Lakewood [afe

Philadelphia = MounHally
Metro Area [ Camden

Scenario Proposal ID Description Cost ($ M)
MAAGPPL:-1 158 PPL PortfolioProposal $415
MAAGPPI-2 558 PPL PortfolProposal $536
MAAGPPIL-3 853 PPL Portfol®Proposal $769
MAAGPPI-4 20 A LS Power $494
MAAGPPL:5 771 A NextEra $539
MAAGCPPIL-6 871 A NextEra $1,136
MAAGPPL-7 558 +Componemf 853 PPL with addition based on PJM analysi $565
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PJM performedull suite of lodldw contingency analysis on the seven scenario cases developed-for the MAAC

PPL clusteAsummary of the analysis results is proVidek ihbelow. MAARPL Scenas@ and 3which
corresponded to PPL PorBajmosals 558 and 8&3pectivelperformed well and were 4ibtatl. Scenario 4

(LS Power Proposal 20) and Scenario 5 (NextEra Proposal 771) also performed well but would require addition

scope for EQebuildingf Juniat&unbury 500 kV line. pitfolio proposals include this EOL facility in their
proposed cost.

PJM considered addition of components to Scenario 2 (PPL Portfolio Proposal 558) to address the remaining

violations. The identified additional comporehtrd/&230 kV transformer at Kelaghe=ady proposed by
PPL part ¢froposa53 This addition was considered in Scenario 7. Scenario 7 wasffeuiieectistn
Scenario,3vhich is the largest portfolio proposal by PRzoR&iroposals requiteleasROWacquisition

and offer strong cost caps as discussed further in thebildgstansgiderations later in the report. PIJM has

decided to move forward with MAAC/PPL Scenario 7 for reliability, performance and cost effectiveness. PPL

proposed this project entirely cost capped.

Table 12. MAAG@PPL ClustérAnalysis Results Summary
Entity/ 2032Base
Proposal 2030 Case 2032 PPL Add Load
Scenario ID Performance| Performance | 2032 Scent Performance Performance
- I 0, - i 0,
MAAGC PPL N6 violation 4- 23) KV 3-230 kV loading >120 3-230 kV loading >120 sa1s
PPL1 158 loading >94% 4 530 kv loading >1049  4-230 KV loading >1049
2-500/230 kV loading >10 2-500/230 kV loading >10
'\gé‘ﬁg FS)EF:IS‘ No violation| No violation $536
. 1-230 kV loading >94%  1-230 kV loading >94%
MAAG PPL No violation| No violation | 1-230 kV loading >1009  1-230 kV loading >100% $769
PPL3 853
500 kV EOL 2230 KV loading >1009  2-230 KV loading >100°
V/VYel LS Power| Violation .
PPLA 20 No violation $494
Local voltage 2-230kV loading >95%  2-230 KV loading >95%
violations
5(\’/?0"2;;@ 3-230 kV loading >98%  3-230 KV loading >98%
AR NS No violation $539
PPL5 st Local voltage ; ;
S 2-230 kV loading >94%  2-230 kV loading >94%
violations
500 kv EOL 2-230 KV loading >94%  2-230 kV loading >94%
ARG NextEra violation No violation
PPL-6 871 $1,136
Local voltage 3-230 KV loading >92%  3-230 kV loading >92%4
violations
MAAGC PPL 558
+ Kelayres No violation No violation No violation No violation $565
PPL7
3rdXfmr
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MAAC Regional Cluster

FirstEnergy and NextExalorsubmitted proposals to support regional transfers inddlaintidéidion and to
support the new deg¢ater load in the PPL zone. AtifféitstEnergy proposals include two 500 KV lines
originating within the-Mldnti&kegion in Western Pennsylvania at Keystone Generataaiv@0 rkvining
across central PA and terminating at Susquehanna neaenésy tetds. FirstEnergy proposed-cioulite
commoitower as well as singteuit, separate tower constructiors éqtitre twoew lines. NextEnad

Exelornoint venturd\)) also had two proposals targegngnatansfers into the Mithnti&egion. These
proposals aim to prowdstto-east transfeby extending thesaé/bhackbone from Kammer Obéo/West
Virginidine and terminating in the PPL zm@eproposal terminated the new 765 kV line at Juniata, and the
second extended it further across PPL zone to Spibekamzhnect into the existing Susquéehanna
Wescosville00 kV line. The summary of MAAC Relgistea details are provid&€dbie 1Z2nd maps below.

Table 13. MAAC Regional Clusteroposed Projects

ID Proposer Description Cost ($ M)
20| Fismragy | S S 00 (00 mes
493 FirstEnergy 'l;vev)(;sltizr;i il;z?:)llj: ?Jail?cr;?v:\lsi?r? ri\&ﬁzeoggfg)OM compensatio $1,515
0 Fismragy | S S 00 (00 mes
578 FirstEnergy 'I?\?v)ésltizgi grnsgclzecr:]i?:;;yagr? ;\rld(rig g_f;‘:_?é)OM compensatio $i2208
237 | A NextErdExelon g%rgll:elcii‘r]guniiavtv?t;?:i::eti?oen(zitz ;ule?‘z"k Falls near Home $1,739
7| A NodErsgiaon | ST Mt Spenn (et oSmetema | g3
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Map 9. MAAC Regional Cluster
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Map 11MAAC Regional ClustdextEra 765 kV Proposals
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In addition to evaluating the individual proposals submitted forming the MAAC Regional cluster, PIM developec
potential solution scenarios that were combined variations of the components of these individual proposals.

1 FirstEnergy 500 kV Propos@i:four of FirstEnergy proposal offered similar concept of two 500 kV lines
from Keystone to Susquehanna. After initial analysis, PJM focused on Proposal 826 as the most cost
effective proposal, and Proposad/bit8 included separate tower build for the two linknand mid
STATCOM and is the highest cost option.

9 NextEr&Exelon W65 kV Proposal$he NextEfaxelon J@ase proposal, Proposal 237, is 765 kV line
from Kammer to Juniata. Proposal 687 extendk\theeribther into PPL zone. After initial analysis
and determination of PPL zone solution, base Proposal 237 was chosen for further evaluation.

1 Additional scenario variations considered by PIJM

T Combined 765 kV & 500 kV Sceiidrtas scenario considered the Kajuniata 765 kV line
proposed by NextiEpeelorrombined with a single 500 kV single from Keystone to Susquehanna.
The single 500 kV Keys&umgiuehanna line is a component sourced from FE Proposal 838.

1 Single 500 kV Liridn lieu of two 500 kV lines proposed by FirstEnergy, PJM also tested single
500kV line from Keystone to Susquehanna.
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These Scenarios for MAAC Regional cluster are sunifadtizdeiow.

Table 14. MAAC Regional ClustScenarios

Scenario Entity Proposal ID Description Cost ($M)
MAAGL FirstEnergy 826 Keyst_onf.e Susqueha}nna} 500 kV (200 miles) $ 1,155
Two lines Double Circuit
MAAG2 | A NextEra 237 K.ammer_Jun.lata.l 765 kV L|T1e (222 mlles)_ $1.739

Single Circuit with connection at Buttermilk Falls near Hom
MAAGS A NextEra 237 + Kammei Juniata 765 kV Lin8ingle Circuit (222 miles) ~$2.816
FirstEnergy | Component of 83 Keystoné Susquehanna 500ikSingle Circuit Onf200 miles) '
MAAGA FirstEnergy 578 Keyst.on{e S.usqueh.ann.a 590 ky (200 miles) | $2.418
Two lines Single CircuityVith mitine STATCOM compensati
MAAGS FirstEnergy | Component of 83 Kgystone.Sugquehanna 500 kV (200 miles) ~$1,077
(Single Circuit Only)

The need for the regiomskeast transfer reinforcement is obsethied2032 Scenario 4 case wheDSMI

is not iservice. The reinforcement need is also observed when considering the additional 3.5 GW data center Ic
in the PPL zone. It should be noted that while the need is further increased when comBiSWgvdtiay of NJ
additional 3.5 GW load, the reinforcement need is observed in each case individually.
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MAAC-PEPCO Cluster

As noted above, the need for regional transfer to Mies@idsouth increased in b2B30and 203Base
casesThe increase in transfer to MAAC attribut@sctedise in the laadinly in PPL (approximat@)s

and hisimport is forecasted to be supplied from surplus genestteordiouth PIJM as informed by the future,
gueued projects and developer interastesult of a heavy flowdoath to Midtlantic, thiacilities in PEPCO
andtie lines between PEPCO and DominidnTiatdd 1%re significantly impacted. The flow on the lines were
exasperatduly theanticipated delay of®&W generatiana well as the additional ~3.5 GW of load from PPL that
was not included in the 2025 load forecast.

Map 12MAAGPEPCO ClusteR032 Violations
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Table 15. MAAGPEPCO ClusteR032 Overloads
Monitored Facility kv Areas

Possum PointBurches Hill 500 DOMINIONPEPCO
Dickerson "H* Dickerson "D" 230 PEPCO
Chalk Point Transformer #2 500/230 PEPCO
Doubs- Brighton 500 APSPEPCO
Edwards FerryDickerson "H" 230 DOMINIONPEPCO
Dickerson HQuince Orchard #1 230 PEPCO
Dickerson HQuince Orchard #2 230 PEPCO
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The only proposed solutions came from PEPCO (Exelon) where three proposals were submitted to address the
violations identified in the South PEPCQivigimty udi ng ti es between Dominion
this area is impacted by reinforcement in the MAAC and Dominion regions, so final evaluation for this cluster is
performed with the MAAC Regional and Dominion solutions modeled.

Table 16. MAAGPEPCO ClusfieProposed Projects

ID Proposer Description Cost ($ M)

Rebuild BGE portioDotibsBrighton B0kMine(~11 miles)

Upgrading the Brighton substation terminal $ 101.86

851 | Exelon (PEPCO)

Dickerson Bk\VStation/Two Transformers
919 | Exelon (PEPCO) e $ 257.61

Dickerson BkVStation/Transformer (lmofspein Rocky Point)

371 | Exelon (PEPCO) . Lo . . $ 857.22
New DickersdrBrighton 500 kV line (25 miles)
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With the Dominion andAdahtic regional solutions, some of the overloaded facilities are either mitigated or the
overloads areduced.

The evaluation process included study of all the submittedhptogiogptomponents fPovposal 919
(series reactor on the EdwardsBiekgrson 230 kV line and relocation of the Biikeso@rchacitcuit
23035 from Dickerson D to Dickerson H).
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1 Components frétmoposal 919 (series reactor on the Edwar@sdkerspn 230 kV line and relocation
of the Dickers@uince Orcharacui23035 from Dickerson D to Dickerson H) addressels the
however, the flow on the Edwardkaaeyson 230 kV diverted to the-Bogbtn B0kVparallel
line plus the Doubs station resulting in an overload of the Doubs 500/230 kV transformers.

1 Proposal 851 (reconductor the BGE portion-8 Doulgsht on 500 kV, $102M) doe
violations in the area, only mitigates one overloagri@ab$H00 kV)

1 Proposal 371 (build 500/230 kV station and 25 miles new 500 kV line fBngHbiocke$86iM).
WhileProposal 37dffersstronger transfer capability to the SWMAAC area, the project is the most
expensive and requires a greenfield. With the regional MAAC solution in place, the need for the 500 kV |
is eliminated.

9 Proposal ID 91% build a new Dickerson 500/230 kV station by tappingRbekgdpeint G\
$282M) + additional upgraddsessheneeds and provides a source to the PEPCO zone. The project
supports the Doubs 230 kV area by reducing the flow fRiok&sahs The project is scalable for
future 50 kMine proposed3il ands themoreefficienbrcosteffective solution. Based on this, PIJM
has decided to move forwardPwiosal 20251919.

WesernRegional

The violations in the western regional cluster are focused in the ATSI, AEP anBDyioseroee

thermal and voltage violations across all seasons in the 2030 am20$2drasdue to load increase around

the Columbpé€hiq areaThe load increased by 1,300 MW in 2030 and by another 2,800 MW in 2032 in AEP
territory. Load also increased by 437 MW in 2030 and by another 200 MW in 2032Tihiga8dteoriadry

load growth in ATSI territory is in the Melissa area. Thesedekgéslaael @ major driver for the violations

seen in this regidins worth mentioning that the transmission backbdastiertRegion supports the rest of

the PJM interconnection through surplus generation capacity (through regional transfers), in addition to providir
reliability for the western systemMiapli.mandMap 1®elow show the power flow into the Colunius, O

area due to these load pockets.

Submitted proposals that target the posted FGs in the western regional clusieataeeIstiowantber of

proposals had a more focused target area, while other larger portfolios addressed both load centers and region
transfers. All regional proposals include new 765 kV and/or 345 kV greenfield transmission lines to serve the lo:
pocket(s). Timeoposals in the western regional cluster were grouped based on theepviqeodatesof the

projects. Most projects had an ultimate pregstédamate beyond 2030, in most instances closer to 2032. For
these, PJM first evaluated prommspboents or portfolios expected to be in service by 2030 (PJM sought input
from the proposing entity as to which components would be expseteittolye2d30), and the performance

was assessed accordingly with the rest of the 2030 propinsd. evadu2032 analysis encompasses the
proposal s6 full configurations as prlamdslead . Rel i a
well as transfer studies were conducted to evaluate proposal merits.

Two proposing entities also proposed STATCOM proposals at various 765 kV and 345 kV substations in the ar
shown iffable 1&elow. Proposal 241 is intended to be combined with other PSEGRT/AES Ohio/PPL joint
proposals, and the AEP proposals were standalone proposals submitted to address voltage violations in the
Columbus area.
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Map 14Western Regional Clustiolations and Load Increase
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Map 152030 Summer Base Case Flows on 765 kV Transmission Lines
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Map 162032 Summer Base Case Flows on 765 kV Transmission Lines

Al

I n order f or P JRbpdsa 5428 with theurest okthe IprBpodfaiemtabm@relyieonal cluster,

PJM combined it with a number of-AEPrine pr oposal s and a STATCOM propo
focused on the Melissa area, it required (needed to rely on) additional reinforcement and reactive support in the
Columbus @a in order to address the identified reliability needs, and this allowed PJM to evaluate whether or no
the proposal addressed the intended violations adequately.

A higHevel summary of the 2030 generator deliverability analysis i§ pbbeitigtiia NextEra/Exelon

Proposals 152 and 109, and FirstEnergy/Trdhsposad 239 are high performers in terms of resolving

overloads. The NextEra/Exelon proposals would require additional cost associated with unsolved violations as
described in the footnot e Proposaltch(éhe 2030 bdmponentwhthie lager T r a
2032ZPortfolidProposal 570) has four remaining overloads, and these violations can be resolved with upgrades
submitted through the window. The modified cost t
column, and so taking this into account |éasttbest option known to resolve all of the generator deliverability
2030 overloads in the cluster.

A higHevel summary of the 203€.Noltage analysis is provid€dtle 20The voltage analysis further helps
in demonstrating that for Z88Ppsal 51 appears to be the more efficiertfteatost solution. The
FirstEnergyroposals 239 and 334 perform well also undet tratbge test. HowelReoposal 334 causes
additional overloads in the generator deliverability test and has higheposat #&h
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Table 17. 2025RTEP Window 1: Western Regional Proposals

Prolp[))osal Proposing Entity Submitted Cost ($ Target Area Inspé?fl?géegat
543 ‘ CNTLTM 121.41 Melissa area 6/1/203C
239 ‘ TRNSRC/FE 1,492.41 | Melissa area/Columbus ar 6/1/203C
334 TRNSRC/FE 1,690.26 | Melissa area/Columbus af 6/1/203C
423 PSEGRT/AES Ohio/PP 475.11 Melissa area 6/1/2031
60 PSEGRT/AES Ohio/PP 1,333.61 Columbus area 3/1/203z
907 ‘ PSEGRT/AES Ohio/PP 1,841.18 | Melissa area/Columbus ar 3/1/2032
619 ‘ PSEGRT/AES Ohio/PP 1,942.65 | Melissa area/Columbus ar 3/1/2032
51 ‘ TRNSRC/FE 1,051.22 Melissa area/Columbus af 10/1/203(
570 TRNSRC/FE 2,775.19 | Melissa area/Columbus ar 10/2031’
152 NXTMIEXelon 2,921.12 | Melissa area/Columbus ar 12/1/2031
109 NXTMIEXelon 3,322.00 | Melissa area/Columbus af 6/1/2031

*Updated date from proposing entity

Table 18. 2025RTEP Window 1: West STATCOM Proposals

ProIFE)osaI Proposing Entity Submitted Cost ($ Projected l¥service Date
241 PSEGRT/AES Ohio/PPI 143.36 3/1/203z
749 | AEP 589.74 5/1/203C
517 AEP 736.61 5/1/203C
981 AEP 976.34 5/1/203C

The 2032 generator deliverability performance summary isTeapeuPdthoshshost h at NeeoposaEr a 6 s
109 and 152, Preposdl 57D (the A082full configwdiopagal 5ivhich performed well in

2030) resolve the most overloads. TheR08Rdge performance summary is capliaigle 2and the

results support the top performing proposal performance seen in the generator deliverability analysis.

Table 2-ndTable 22ummarize the 20@&stermegional generation deliverability-andidhge
performance respectively.

PJM © 2026 www.pjm.copfor Public Use 38|Page


https://www.pjm.com/

'é/ PJM RTEP205 Whdow 1 Reliability Assessment

Table 19. 2025RTEP Window 1: Western Regional 2030 Generator Deliverability Results Summary

Remaining
overloads
(14 total)

Approx. Cost to
Resolve Remainin
Violations ($M)

Projected
In-Service
Year

New
overloads

Submitted
Cost ($M)

Proposing
Entity

Projected
Cost ($M)

Proposal ID

5
CNTLTM+AE| 906.46 1 134.6 (313&Vvand | 1,041.06 2030
Proposals* 2 345V)
543+981+AEl 5
Zonal CNTLTM+AE| 1,293.06 1 134.6 (313&Vvand | 1,427.66 2030
Proposals* 2 345%V)
TRNSRC/FE| 1,097.75 4 290.46 0 1,341.68 2030
TRNSRC/FE| 1492.41 2 106.38 0 1,598.79 2030
TRNSRC/FE| 1,690.26 1 70.64 (13?;(\/) 1,760.90 2030
PSEGRT/AES
Ohio/PPL 1,367.97 3 114.18 0 1,482.15 2030
PSEGRT/AES
Ohio/PPL 1,468.79 3 114.18 0 1,582.97 2030
NXTMID/ 1
Exelon 1,465.75 1 70.64 (765K terminal 1,536.39 2030
1
NXTMID/ 1,663.88 1 70.64 (765kV 1,734.52 2030
Exelon .
terminal)

*AEPZonaProposals include: 515, 298, 996, 626, 873 and 439
1 There aradditionalnsolved overlqadassociated with the proposaktatdd solution gatenotavailable

2030CompOnl

Table 20. 2025RTEP Window 1: Western Regional-2d30@ditage Performance Summary

Voltage Violation:
Solves Creating

Proposal ID Proposing Entity EESISIIeE New? Note

TRNSRC/FE Yes o]
TRNSRC/FE Yes o]
TRNSRC/FE Yes 0

Does at solve existing voltage issues in
CNTLTM 0 Yes Columbus area and Melissa wide area, ne
voltage drop at 345 kV South Bird sub

543

543+749+AEP
Local CNTLTM+AEPSC 6 o}
Proposals*

Does at solve existing voltage issue at 13
Melissa wide areas
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Voltage Violation:

Solves Creating
Proposing Entity [EESISIlew New? Note

Proposal ID

543+981+AEP . , Does ot solve existing voltage issue at 13
Local CNTLTM+AEPS( 0 0 Melissa wide areas

Proposals*

Does at solve existing voltage drop issues
Marysville, Vassell, etc. New voltage drop
at proposed 765 kV substations Matville,
Buckeye Lake, etc.

152 (2030) NXTMID/Exelon 0 Yes

Does at solve existing voltage dropdiasue
Marysville, Vassell, etc. New voltage drop
at proposed 765 kV substations Matville,

Buckeye Lake, etc.

109 (2030) NXTMID/Exelon 0 Yes

Does at solve existing voltage issues in
Columbus (Marysville, Vassell, Maliszews
PSE_GRT/AES o} Yes area and Melissa 138 kV wide areas, and
Ohio/PPL created lots of new 345 kV and 138 kV vo
drop issues in Columbus and Melissia are

907 (2030) +24

Does at solve existing voltage issues in
Columbus (Marysville, Vassell, Maliszews
PSEGRT/AES o} Yes and Melissa 138 kV wide areas, and creal

Ohio/PPL of new 345 kV and 138 kV voltage drop is
Columbus and Melissia areas

619 (2030) +24

6 =No Solvecand/odid notreateviolatios) A Did nosolveand/ocreateviolation(s
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Table 21. 2025RTEP Window 1: Western Regional 2032 Generator Deliverability Results Summary

Unsolved Violations| Create New Violatio
Proposing Entity 765kV  345kV  765kV  345kV Performance

Proposal ID

NXTMID/Exelon 0 13 0 1 high

NXTMID/Exelon 0 17 0 0 high

TRNSRC/FE 0 17 0 0 high
334 TRNSRC/FE 0 28 0 2 Midhigh
239 TRNSRC/FE 0 33 0 1 Midhigh
619+241%* PSEGRT/AES Ohio/F| 1 32 0 3 Midlow
907+241%* PSEGRT/AES Ohio/F| 1 35 0 3 Midlow
gfg;ggj;’f'zp S CNTLTM+AEP 1 40 0 0 Midlow
gfg;gg;;’f'zp B CNTLTM+AEP 0 32 1 3 Midlow

Indicatebetter performing propo:

*AEPZonaProposals include: 515, 298, 996, 626, 873 and 439
**Proposals 619 and 907 were paired with the accompanyind®®pA3&l QN by the same joint venture

Table 22. 2025RTEP Window 1: Western Regional-203atlge Results Summary

Voltage Violation:

Solve Creating

Proposal ID

Proposing Entityll =S New? Note

NXTMID/Exelo 0 o]
NXTMID/Exelo 0 0
TRNSRC/FE 0 0
TRNSRC/FE 0 0
TRNSRC/FE 0 0

Does atsolve existing voltage (Mag. & Drop) is
PSEGRT/AES 6 Yes at Vassell, Maliszewski, Marysville, and Meliss.

Ohio/PPL New voltage (Mag. & drop) issues at 138 kV M
wide area and 345 kV Madison Ext substation

619+241**

Does atsolve existing voltage (Mag. & Drop) is

PSEGRT/AES 6 Yes at Vassell, Maliszewski, Marysville, and Meliss.
Ohio/PPL New voltage (Mag. & drop) issues at 138 kV M

wide area and 345 kV Madison Ext substation

907+241**
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Voltage Violation:

Solve Creating
Proposal ID  Proposing Entityjiliaasilik New? Note
543+749+AE Does atsolve existing voltage drop issues at 1:
Local CNTLTM+AEP 0 Yes Melissa wide area, new voltage (Mag. & Drop)
Proposals* at proposed 345 kV South Bird sub
543+981+AE Does atsolve existing voltage drop issues at 1:
Local CNTLTM+AEP 0 Yes Melissa wide area, new voltage (Mag. & Drop)
Proposals* at proposed 345 kV South Bird sub

6 =No Solvedand/odid not creatéolatiofs) A Did not sohand ocreate violation(

*AEPZonaProposals include: 515, 298, 996, 626, 873 and 439
**Proposals 619 and 907 were paired with the accompanyind®®pA3&l QN by the same joint venture

In summar, J M6 sreliability SfudyaluatiodemonstrateédatT r a n s BraposebéOansi
NextErdcexelodProposalds2 and 18how bet t er per f or mancPeoposals@al |, f
and 334. However, even thBugglosal 109 performs well from an analysis perspective, it has the highest
submitted cost and longest mileage of greenfield transmission lifas gupposed by informatiovided

inthe 2025 RTEP Window 1 Constructability & Financial AnajysihBdpenterformance edge compared
toProposals 570 and 152.

Considering both the 2030 and 203thpadelPJM has shéistedhe following proposals. Additional detail on
these proposals will héespedviPdeposaltiCoempBSalkat sioo

1. Transourc¢EirstEnergyroposal 570
2. NextErxelomProposals52
3. Transource/FirstEnergy Propasa

The following maps are providlabstmate the general electrical connectivipragdbals in the western
regional clustéetaileéh Table 1AandTable 18
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Map 19Transource/FirstEnergy Booposa334
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Map 21Transource/FirstEnergy Booposa
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Map 23PSEGRT/AES Ohio/BBibtProposa&d0
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Map 25PSEGRT/AES Ohio/BBibtProposa&d19
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Map 29AEPProposal49 (STATCOM Proposal)
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Map 30AEPProposal49 (STATCOM Proposal)

Sorenson

Identified Reinforcement
. Greenfield 230 kV . Hyatt
Greenfield 345 kV Marysville
Greenfield 500 kV
Greenfield 765 kV Hayden
Upgrade 69 kV
Upgrade 115 kV
Upgrade 138 kV
Upgrade 230 kV
Upgrade 345 kV
@  upgrade 500KV
Upgrade 765 KV
Subs »= 345 kV
Transmission System Enhancement -
Utilizing Existing ROW Flatlick

Greenfield

F Upgrade: Rebuild or Reconductor
Trans Lines »= 345 kV Jefferson
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Map 31AEPProposé#81 (STATCOM Proposal)

Sy

Patina
Celtic/Station

d
Greenfield
Upgrade 69 kV
Upgrade 115 kv
Upgrade 1
Upgra
Upgra
Upgra

Greenfield
Upgrade: Rebuild or Reconductor

Trans Lines >= 345 kV

Selectiorof ShoriListed Proposal Components

The followinoposaleepresent the initial shofblighe regional clusfmesented dte Now4, 2025TEAC

While all preliminary slsted proposals meet the posted need at varying degrees, some offer more complete anc
even additional benefits/robustness Tineritsajority of sHted proposals offer comparable merits and

benefits to the reliability of the PJM transmissioftsystenits and shortcomings of each are further detailed

along with a very Higye| pointo-point illustration of the prog@uoponents on the associated maps.

SoutternRegional

DominioRroposal 275 and TransoBraposal 33Epresent the initial short list of scenarios presented at the
Nov4, 203, TEAC to address the regional needs in the Dominion area fopr2p@2alpotvide for
additional backbone paths fr omsubsatot her n Domi ni on
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Proposal 275

Proposal 275agombination of an HVDC component along with a niirda#\déA&0developments. The
proposal comprigelvenajor building blocks, which are ligtauleér230f thdwelvanajor building blocks, one
component offerd&b mile #5625 kV HVDC link from Heritage in the south o testyth. The HVDC link offers
the following benefits:

Provides for a direct injection of power closer to the data centemaltdyearéérginia (NOVA)
Creates operational flexibility (controllability) between south and north transfers
Offers robust transfer capability particularly when generation is sourced completely within Dominion (sot

P w DR

Minimizes additional short éimquactsvhich is already an ighia needs addressim@ominion

From a performance standpoapipsal 27&ffershe besincremental transmission caphbtiitgen the two
shorlisted proposalarticularly when generation is sourced completely within DomiFhenp(Egpasi

resolves all posted 2032 FGs in Dominion and under thea84cRRari€ompared #roposal 331, it
minimizethe amourtfgreenfield development theeslucingublic concerns and stakeholder impact. However,
the cost is significantly highePthansaB31 by almost Bilon

Refer tdlap 32or a map &foposal 275.

Table 23. Proposal 275 Components

Parent Proposal IC bcomponerferoposal ID | Project De ptio
9 Line 576 Partial Rebwildntay to Midlothian

117 Line 539 Rebuildeat to Ox
126 Line 567 Terminal Upg@hliekahominy & Surry
238 Line 563 Rebuil@arson to Midlothian
243 Carson Substation Equipment Upgrade
247 New 765/80kVSwitching Statieontay

27 253 Line 5008 Cirt into Mosby Substation
306 New 50 kVLine- EImont to Kraken
339 Line 576 Partial RebuNdrth Anna to Vontay
815 New HVDC Transmission Link from Heritage to Mosby
916 Line 560 Rebuildossum Point to Burches Hill
N/A Scope Change: Yeatint Hill Uprat2022W3 b3800.313)

ProposaB31

Proposal 331 is a combinatiorb &dVadid 50 kVHVAC developments that include an&tk®s@érce from
AEP (Joshua Falls) into Dominion (Durandal). The@mpassthe following components:

9 766 kMine Joshua Fallsirandebtarfruitodi
1 76 kMine Bagpip€ontay
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1 50 kMine LodCunninghaitaladimMorrisville
1 50 kMine KaladiNorth Anna

9 SubstatiorBagpipe BkV Vontay BokV Durandal 765(bRV Starfruit 76528V
Lodi 765/500 kV and Kaladin 500/230 kV

1 50 kMine rebuilds BEatOx KrakeALadysmith and VoAtayrth Anna

Twoadditional Dominion upgraggeadded to the scdpeenhancieproposa transfer capability:

1 Rebuild of B&kMine Bristergeat
9 Uprate on BkMine Yeaint Hill

From a performance standpoaptosal 33Map 33offerdhe next bestcremental transmission capalbitty

additional Dominion scope is dddedt 1000 MW to 500 MW less compiggmbsal 275) he pposal does

resolve all posted 2032 FGs in Dominion bubléatisesBImortadysmith to ~98¥its new 5000A rating

which will be rebuilt in 2026. thett+PPL scenatiloree5® kWiolations remain includifigkd®ne
Elmont.adysmitiFrom a short circuit perspective, the grapeaaks the short circuit levels in the Dominion

zone leading to approximately 61 breakers being overdutied. These higher short eistuieksyéts may

complete rebuilds of existing substations or pushing the short circuit levels to values limiting supplier selection &
technology options for breaker replacements.
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Map 32Dominion Proposal 275
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Map 33Transource Proposal 331

Morrisville

"/ Gordonsville
Kaladin|g

North'Anna @,

Cunningham
)

b Vontay

Joshua'Falls

Farmvillel  ‘Starfruit

m Enhancement

Durandal

PJM © 2026

{‘ﬁur {
ry )
N 's-Hampton

N

BrunswickSwitching|Station Heritage
Bagpipel./

www.pjm.copiror Public Use 53|Page


https://www.pjm.com/

‘é/ PJM RTEP20%5 Wndow 1 Reliability Assessment

MAAC Regional
The following MAAC Regaustkrs, as detailearliein Table 14were included on the short list.

MAAC-1

The FirstEnergy proposals for dual 500 kV circuits from Keystone to Susquehanna is 200 miles mostly parallelii
existing 500 BROWsAsdouble circusdt significantly more &ffgctive, FirstEneRygposal 826 was short

listed for the MAAC Regional cluster solution. With new dual 500 kV lines and existing 500 kV lines crossing the
regi olni,nefidmi IITATCOM compensation is not anticipatec

MAAC-2

The NextEtaxelorProposal 237 interconnects PIJM West -#ldiic regisby offering a 765 kV line from
Kammer to Junidtdne path is 222 miles startingid¥BstVirginidine and new greenfield constrtiutiargh
southwestern Pennsylvania until it parallels existiRPSFOKIO miles into Juniata. NekksiProposal

687 extends the 765 kV line 100 miles further east from Juniata to tie into existivyeSocoguiEaand/
circuit at /800 kvaranasformoBioposal687 diso iaclude6 &notfshrk8 substation at
iAWest woodo rcenterloads.hngth theeRROb@Utian selection, the 765 kV extension from Juniata
to Spicewood is not warranted at this time/Retti#Paoposal 237 was stieted for MAAC Regional cluster

along with FirstEnergy Proposal 826

MAAC-3

Combined 765 &d500 kV scenario considered the Kdommiega 765 KV line proposed by NExtHoa
combined with a single 500 kV single from Keystone to Susquehanna. The single-508d\éKaystoliee
is a component sourced from FE Proposal 838.

While MAAC 3 addresses all the needs and provides strong transfer to the MAAC region, it is the most expensi
solution and requires additional gredihiéesihgle 500 kV line from Keystone to Susjséheremental in

nature to such scenario and could bdad@edneeds arideor those reasons, MAAC 3 was removed from
consideration.

The preliminary screening showed that the MAAC Regional Cluster Scenario 1 and 2, FirstEnergy Proposal 82¢
NextErexelodProposal 237, had comparable performance. Heeewelitions represented i2@3cbase

case flow on the tie lines from the PJM West and the Soustireian theg Migltlanti®&kegion are reduced
significantlproviding extra capacity on the exXik§systemyvith the NextBPeoposal 237 comgeio the

MAITProposal 826seeTable 24elow.

The initial analysis showed good performance of both (765 kV and 500 kV) scenario proposals. To assist with fi
evaluation, and ideritiymore efficientosteffectiveolutios), PJM conducted several transfer analyses. The
transfer analysis was conducted to determes theast (PJM WeisMidAtlantic) transfer capability offered

by each scenario. The transfer study was conducted using both 2036ea0ds2332

Thetransfes t udy consi sted of a DC bul k transfer study
MAAC/PRL pairs. Actual AC transfer | evels wild.l be 1o
power compensation and smaller upgrades
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Table 24. MAAC Tikine Loadings2032 Cas®ith NJOSWOrfline and Additional 3.5 GW PPL Load (Negative
Valuesrepresenmportsnto MAAC

i . MAAGL (FirstEnergy 826) MAAG2 (NextEra/Exelon 237
Tie Facility
MW MVAR MW MVAR
Keystone Cabot -940 222 92 74
Keystone South Bend -2,439 321 -1,585 162
Erie West Ashtabula -32 35 69 22
Chanceford Rocky Point -862 181 -124 98
Brighton- Doubs -2,283 314 -2,171 252
Dickersont Aqueduct -372 111 -374 111
Dickerson Doubs -389 111 -390 111
Dickerson Edwards Ferry 577 99 -546 73
Burches Hill Possum Point -1,632 500 -1,562 460
TotalMAAC impor -9,525 1,893 -7,375 1,364
The following are the source and sink definitions

Table 25. List of Sources and S{odssidered in theansfeBtudy

Sources BusName

BUS 24699%orensen

BUS 24675NVassell

BUS 242518MOUNTAIN

BUS 235703VILLY RDG

BUS 2331084ATSFLD

BUS 23510BELMONT

BUS 23510HARRISON

BUS 246999 / 765 kV Sorensen
BUS 246751765 kV Vassell
BUS 238889 / 345 kV Lemoyne
BUS 242936345 kV Fostoria Central

All PIM West generators

PPL Load 1 Bus 200009iniata

PPL Load 2 Bus 200025usquehanna 100%
Bus 20000Quniata 50%
PPL Load 3
Bus 200025usquehanna 50%
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Figure 4. Regional WeBast Incremental Transfers for Base Model, (88@ k¥DoubleCircuit) and
MAAR (765 kVMth One Source and Various Sink

|

MW Transfer | mTransfer Base 2080Cluster MAAC 2 (237/58&)luster MAAC 1 (826/55
12,000

10,861
10,000+

8,000+

6,000+

4,000+

2,000

0 _
West 1/PPL Load 1 West 1/PPL Load 2 West 1/PPL Load 3

Figure 5. Regional WeBast Transfers for NLAA500 kYpoubleCircuit) and MAAJ 765 k\MMth
One Source and Various Sink

MW Transfer
12.000- @ Cluster MAAC 2(237/558/@1&)Juster MAAC 1 (826/558/616)

7,944.6
8.000- 7,774.0

6,000+
4,000+

2,000+

0 A

West 1/PPL Load 1 West 1/PPL Load 2 West 1/PPL Load 3
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Figure 6. Regional WeBhst Transfers for NLAA500 kYpoubleCircuit) and MAARQ765 kMWMth Various
Sources and One Sink

MW Transfer
12,0001 B Cluster MAAC 2 (237/558/2@8}luster MAAC 1 (826/558/275
10,000- 9,661.3 9,458.9 9,538.59’140_1

8,558.5
8,000

6,000+

4,000+

2,000

O _
West 1/PPL Load 3West 2/PPL Load 3West 3/PPL Load 3West 4/PPL Load 3

Figure 7. Regional WeBhst Transfefer MAG-1 (500 kYdoubleCircuit) and MAAQJ765 kWMthOne
Source andariousink

MW Transfer
12,000 @ Cluster MAAC 2 (237/558/6 8} luster MAAC 1 (826/558/61€
10,0001 9:545.3 g 576.1

8,787.3

8,000+
6,000+
4,000+

2,000+

O_

West 4/PPL Load 1 West 4/PPL Load 2 West 4/PPL Load 3

FirstEnergy (MAPrpposaB26 (200 ey consisting of constructing doiblet 500 kV transmission lines
Keyston&usquehanna in the RBhsmissiaaone Reinforces the regional system witifitlavitic area
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NextErExelodProposal 237 (222agiconsists of constructing of 765 kV development from Kammer to Juniata in
the PPlransmissiarone Reinforces the entiesteastcorridor from the current 765 kV system iédgerer
through thilidAtlantidkegion terminatinglaniata.

While both 826 and 237 proposals mitigate the 500 kV overloads at vaPyoppsi@ig8&gyrovides stronger
support to the Midanti®kegionnaturally extends the PIM 7@&&é¢rn ansbuthern network into MAAC
supports future load growth not only in PPL, but in theAelativiéglonProposal 237 offers the highest
transfer capabilityerall among studied transfer scepaagesves more of the existing\b@@nsmission
capacity fautilizatioof interconnecting load or ggogand allows for adding further capability incrementally
while maintaining more efficient @&ffeasive orderly development of the transmission system

MoreoveRroposal 237 suppdesvery dtiture generation developmesitern PennsylvaRiaM West and
Soutlernregiosto loagdbased on the future generation outlook, as informed by the PJM New Service Requests
Process.

PJM is recommendimjoposal 237 for developmémt the following reasons:

9 Provides a stronger support to thglbtitl&kegionincluding load growth in PPL and MAAC
area in general, delays in OSW development, future generation retirements in MAAC or any
combination of these factors

1 A natural expansion of the existing 765 kV backbone irfiagterrRalylon. This allows for
more flexibility in utilizing resources across the interconnection.to serve load

9 Offers2 GW more impaapabilitto MidAtlantic thaProposal 826 and preserves existing 500
kV capacity

9 Offers the highest transfer capability regasdlesssiik combinatiincremental transfer
capability could be easily added as load materializes in the future)

1 PJIM will work with pineposing entipnd incumben@(s) to enhance and finalize project details
based on feedback received

WesernRegional

Since the NemnbeTEACPJM conducted additional analysis to compare the performancéistéthe short
proposals to recommend a solutionviestieregional cluster. The following téigle®s and mgm®vide
some insight iritosanalysis

Table 26. Western Regional Shisitt2030 Generator Deliverability Summary

Approx.Cost
No. of to Resolve

Remaining| Remaining
Proposing Proposal| Overloads | Violations Projected | Projected
Proposal ID Entity Cost ($M) (14 total) Cost ($M)

TRNSRC/FE | 1,492.41

2030

1,598.79

TRNSRC/FE | 2,775.19)| 2,775.19 | 2031
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Proposal ID

51 (Part of 57#

152 (2030
Comp only)

Table 27.

Proposing

Entity

Approx. Cost
to Resolve
Remaining
Violations

(3M)

No. of

Remaining
Overloads
(14 total)

Proposal
Cost ($M

Projected | Projected
Overloads| Cost ($M)

TRNSRC/FE | 1,097.75 4 290.46 0 1.341.68 | 2030

NXTMID/Exelo| 2,921.12 0 0.00 0 202112 | 2031

NXTMID | 1,465.75 1 7064 | L(765KV 4 gop 59 2030
terminal)

i Unsolved overloads (related solution cost is not available)

Western Regional Shistt2030 1 Voltage Summary

Voltage Violation

Proposal ID

Proposing

Entity

Proposal ID | Proposing Entity Solve Existing? Create New?
152 NXTMID Yes o]
152 (2030 components)| NXTMID Yes o]
51 (Part of 570) TRNSRC/FE Yes o]
570 TRNSRC/FE Yes o]
239 TRNSRC/FE Yes 0
Indicatebetter performing proposal$ = No
Table 28. 2025RTEP Window 1: Western Regional-208@tslge Results Summary

NewViolation

Remaining Violatidgif any)

| O5KENNY5ROBERT 138 kV
51 (Part of 570) TRNSRC/FE 5,NNOVATIGSINNOVAT2EQ/EQ 345/13 None
570 TRNSRC/F| No issue None
NXTMID/ . O5CANADSCYPRUSL:
152(2030 components Exelon No issue 138 KV
152 NXTMID/ NO issue O05CANAD5SCYPRUSI:
Exelon 138 kV
239 TRNSRC/FE O5MALIB5POLARS 138 kV None
Indicatebetter performing propo:
Table 29. Western Regional Shisitt2030 -1 Voltage Summary

Voltage Violation:

Proposing Solve Creates
Proposal ID | Entity Existing? New?
239 TRNSRC/FE Yes o]
51 TRNSRC/FE Yes o}
(Part of 570)
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Voltage Violation:

570 TRNSRC/FE Yes 0

152 NXTMID/Exelc Yes o]

152 (2030 Does at solve existing voltage drop issues at Mary

c ( NXTMID/Exelc 0 Yes Vassell, etc. New voltage drop issue at proposed
G2 substations Matville, Buckeye Lake, etc.

6 =No Indicatebetteperforming proposalsh Did not sohand ocreate violation(

Proposal Performance Color K¢

forTable 36Table 32 High Performance " Medium PerformanceA Low Performance

Table 30. Western Regional Shistt2032 Generator Deliverability Summary

Proposal ID| Proposing 765 kV 345 kV 765 kV 345 kV Performance
152 NXTMID 0 17 0 0 High
570 TRNSRC/FE 0 17 0 0 High
239 TRNSRC/FE 0 33 0 1 MidHigh

Table 31. Western Regional Shisitt2032 M Voltage Summary

Voltage Violatian

Proposing Entity Solve Existing? Creates New
152 NXTMID Yes o]
570 TRNSRC/FE Yes o}
239 TRNSRC/FE Yes o}

Table 32. Western Regional Shisitt2032 -1 Voltage Summary

No. of Volt No. of Volt
Drop Violation | Magnitude Violatio

No. of
New Non

Proposing

570 ‘Transource/F 0 ’ 0 0 ’ 0 ‘ 0 ‘
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Proposing
Proposal ID| Entity

NXTMID/Exel

No. of Volt

Drop Violation

No. of Volt

Magnitude Violatio

Voltage drop and

152 363 1226 192 268 0 magnitude issues in wit
n
PJM west area
Voltage drop and
Transource/F| 1030 | 2452 | 2536 2649 0 magnitude issues in

massive PJM west ares

Map 34Proposal 152032 N-1 765 kV and 345 Ywltage Violations

[]34kvol tage

[J76ksvWol tage

Vi ol ati on

Vi ol ati on
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