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| Outline
21 2024 RTEP Window 1 Update

*  Window Timeline and Status
* Needs Summary, Proposals and Evaluation Criteria
* Recommended Solutions — Summary and Rationale
— 15 Year Analysis
2024 RTEP W1 - Second Read (Local projects/clusters)
2024 RTEP W1 - First Read (Local projects/clusters)
« 2024 RTEP W1 - First Read( Regional cluster)
* 2024 RTEP W1 - First Read Short Circuit Evaluation

* Next Steps
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2024 RTEP Window 1 Updates
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Major Need Drivers Behind 2024 RTEP

MAAC/Dominion/APS.

Heavy transmission interface flows west to east driven by load increase in Dominion/East. PJM earlier
identified need for additional west-east reinforcement is materializing earlier — higher forecasted load in

* 10 GW and 15 GW of load increase for 2029 and 2032 respectively between the 2022 LF and 2024 LF
* The load growth is attributed primarily to data centers and some electrification/EV loads.

Proposed reinforcements through 2022
RTEP Window 3 and 2023 RTEP Windows
1 and 2 are performing well.

No major transmission upgrades identified

east of DOM/APS.

In addition to regional transfer requirements, there are load
pockets that need to be addressed in AEP, ATSI, Dominion,
PECO, BGE and PPL transmission zones.

Primarily due to shift in generation flow as a result of overall system

load increase and +2 GW of generation deactivations.

The eight-year RTEP (2032) scenarios mainly focus on right-sizing solutions.
* Long-lead transmission needs (capture long-lead items).

 Check/confirm impact of “forecast” generation on transmission needs identified in the five-year model.
« PJM will also be considering robustness of the solutions in view of the anticipated 2025 PJM Load Forecast.
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2024 RTEP Window 1 Needs: 500 kV & 765 kV

est Virginia
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é/ 2024 RTEP Window 1

Proposals Overview

Window opened Window closed
JU|y 15, 2024 60-Day Window Sept. 17, 2024
@ ®

94 total proposals submitted from 16 different entities
(10 incumbent and 6 non-incumbent).

6 Joint Proposals ~$50 B Total Proposals
40 Greenfield Projects (Parent Projects — representing Value — Only a fraction of it
and 48 Upgrades combinations of select projects from above will be selected.
group)

» Several proposals have cost containment commitments — mostly minor (e.g., engineering).
* Proposals range from simple upgrades to facilities, to new extra-high-voltage transmission lines and facilities.

» Targeting Q1 2025 Board approval — December and January for TEAC first and second reads
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é/ 2024 RTEP Window 1

Proposals Overview

All proposals submitted to address west-east regional flows
recommended 765 kV solutions:

A number of proposals » Multiple proposals recommend variants of Joshua Falls/Axton-Morrisville area
t t 10 add : 765 kV development.

aliempio a . ress In-zone — Transource (Dominion, FirstEnergy, and Transource)

N-1-1 conditions that were LS Power

found to be alleviated with _ NextEra
the selected regional

solutions. These needs will
then be eliminated

accordingly (Primarily in « \West-east regional solutions will include at least one variant of these proposals
PPL zone). for a 765 kV development, plus accompanying 500 kV and 765 kV upgrades.

 The Joint Planning Proposals (by DOM/FE/Transource) recommend a
northern, John Amos-Northern Virginia 765 kV development.
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2024 RTEP Window 1

é/ Evaluation Progress

Individual Proposal
Screening

Complete

Baseline Scenarios * Preliminary analysis shows good performance of » PJM developed scenarios

Were Developed a number of holistic proposals (joint proposals incorporating (or eliminating)
and Analyzed and those submitted to cover both regional comppnepts tc_) idgntify an optimal
transfer and local needs combined). combination yielding better
performance.

PJM conducted Transfer Capability analysis for key proposals —

Transfer Capability . _ .
regional west-east needs. More than 16 Source-Sink scenarios analyzed (for all

Analysis JHan i _
preliminarily shortlisted proposals)

Scenario Analysis * PJM scenario analysis copsidered variants to * Full scgnario details and
where both future generation (west-north and evaluation results were shared
west-south) may materialize and ratio of future at the November 19t TEAC
load growth split (DOM, PPL and PSEG “Eastern together with a final shortlist
MAAC”).
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| 2024 RTEP Window 1
é/ Scenarios Evaluation & Ranking Considerations

Scenarios with their associated proposed developments will be ranked based on:

Meeting the system Being scalable/flexible to address forecasted needs going
needs of 2029 (all kV | forward (for right-sizing and limiting disruption)

levels) and 2032 (long- | Anticipated load growth to be included in the PJM 2025 Load Forecast (Eastern PJIM/MAAC),
lead reinforcements) which will further increase west-east flow requirements from modeled 2024W1 base models.

Utilization of existing ROWs and brownfield Cost evaluation using third-party cost
development/expansion (where possible and benchmarking metrics — weak cost
efficient) containment provisions

* Greenfield developments will be required, particularly along all _ _ _ _
proposed 765 kV solutions — Varying degrees. Proposing entity experience in

« Expansion to existing 500 kV ROWs instead of wreck and rebuild due to de\./glloping and operating 765 kV
outage and scheduling considerations. facilities

PJM © 2024
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Regional Transfer Performance — Key Proposals
Bulk Transfer Capability (DC) and Preliminary Shortlist
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Common Merits among
Preliminary Shortlisted Proposals
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! _ Common merits among

Preliminary Shortlisted Proposals

« All shortlisted proposals offer a Joshua Falls/Axton 765kV greenfield line “towards” the Morrisville 500 kV
Station

« While all preliminary short listed proposals meet the posted need (at varying degrees), some offer more
complete and even additional benefits / robustness merits such as;

— Stronger 765 kV support to the heart of the Dominion system vs 500kV
— Covering and encompassing a wider geographic area where load is growing

— Providing flexibility, softening operational risk of outages (to upgrade existing transmission) and relief
to existing constraints on the system (Stability)

* One proposal offers considerably higher transfer capability (2 x 765 kV lines — South and North);
— Allows for more flexibility between north and south transfers in near term
— Enhanced resilience and reliability levels

— Supports future load growth in Eastern PJM and other longer term needs.
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| Incremental Transfer Capability Scenarios
21 Detailed and Sensitivity Analysis

o Sink Definitions

Sub System Sink A Sink B Sink C Sink D
PSEG 5.8% 5.5% 5.8% 0.0%
PPL1 23.0% 26.0% 17.2% 40. 0%
PPL2 34.5% 39.0% 23.0% 60.0%
DOM1 23.0% 13.0% 20.1% 0.0%
DOM2 0.0% 0.0% 20.1% 0.0%
APS 13.8% 15.6% 13.8% 0.0%

« Source Definitions (North/South (Western PJM) %age surplus gen)

Source 3 | Source 1 | Source 2 | Source 4
80/20 70/30 50/50 40/60
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é/ Regional Transfer Performance — Key Proposals

Bulk Transfer Capability (DC) and Preliminary Shortlist

Source 3 (80/20) Source 1 (70/30) Source 2 (50/30) Source 4 (40/60)

Sink | Sink | Sink | Sink | Sink | Sink | Sink | Sink | Sink | Sink | Sink | Sink | Sink | Sink Sink | Sink
C A B D C A B D C A B D C A B D

14,000 A
12,000 ~
10,000 ~
8,000 -
6,000 -
4,000 -
2,000 -

* MARIRLARILERL

m 992 (NEET) m78 (LS) m 398 (LS)
m610 0610+AM-PR-BL-out W 262 (Trans)
0 262-PR-AM-OUT (Trans) W 636 (Trans)

www.pjm.com | Public PJM © 2024




} =T
502 Jot i Ay e e =
= BN 5 s
5

T £ =t

! e
{ \( : Black Oak . o '
- I 7 NS e U
Harrisan <
\—A P 7
&
LS

( Portfolio 3 -- 2024-W1-610
$3.73Bn

- All proposals offer similar concepts providing a new 765 kV source
from Joshua Falls or Axton towards the Morrisville area

- Proposals 636 and 610 offer a 500kV reinforcement along the
Dominion N-S 500kV corridor and through a load growth area as
well as 500 or 765 kV reinforcement along the northern 500kV
transfer corridor. Proposals 636 and 610 could be staged as needs
arise and unfold

- Proposal 78 and 898 offer a direct, 765 kV greenfield line between
Axton and Morrisville (through Joshua Falls) and a greenfield 500
kV line between Cunningham and Morrisville, and various 230kV
reinforcement (Marsh-Vint Hill and Wheeler-Warrenton)

- Proposal 992, 78 and 898 do not address all needs inside the
Dominion system of more “regional / Dominion Internal nature”

- Proposals 78, 898 and 992 introduce an additional 765kV segment
(compared to 636 and 610) between Joshua Falls and Axton ~ 60
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= Incremental Transfer Capability
épjm Preliminary Short-listed proposals offering “similar” merits
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_ Preliminary Short-listed proposals offering “similar’” merits
7 Proposals 636, 610, 78, 898 and 992

Proposals 610 and 636 (could be staged as need materializes)

— Offer the highest incremental transfer capability among preliminary short list proposals.

* Regardless of (Source/Sink Combination), either 610 or 636 offer the highest transfer
capability.

* Proposals 636 and 610 do not require the additional 78 Miles of 765 kV line (Joshua Falls —
Axton)

* Proposals 636 and 610 offer expandability and staging while also extends service reach to the
eastern side of the constrained area where load is growing rapidly.
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_ Incremental Transfer Capability
é/ (including Proposal 262 and its variants)

* It is clear that Proposal 262 and its variants (adds 1x765kV path in
the north), offers a much higher incremental transfer capability
compared to all other proposals.

* This is an added benefit on top of what is offered by the other
smaller group of projects (610, 636, 78, 898 and 992)

* Proposal 262 offers a strong incremental transmission capability
addition, regardless of the sink / source combination studied.

— Offers additional needed support for load growtha nd transfer requirements
towards MAAC.

PJM © 2024
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| 2024 RTEP W1
é/ Regional Transfers and Dominion / APS
Shortlist (from Nov 19t TEAC)

* The Following Proposals are selected for further evaluation (Short-Listed):
* Proposal # 636
* Proposal #610

* Proposal # 262

* All other proposals part of the preliminary shortlist are not subject to further
consideration.
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15 Year Analysis Result — 2024 RTEP
Current PJM Planning Manual M14B Process

Season Contingency Fr Bus Fr Name To Bus To Name CKT KV Areas 100% Year U T
Proposal 262
. . Summer Single 207930 |BUSH 206242 |28KITATINY 1 230 | 229/228|2033 2034
° Ob JeCtlve . Summer Single 207950 |CUMB 208141 |WIGR 1 230 |229/2292033
. LL Tower 207968 [ELIM 208109 |SUNB 1 230 |229/2292032 2032
Summer Single/Tower |208004 |JUNI 207950 |CUMB 1 230 |229/2292031/2036
Summer Single 208012 |LMBE 208025 |MACR 1 230 |229/229(2032 2032
I d tf I I d d f 230 kV b Summer Single 213520 |[CONOWG03 214218 |[NOTTNGH2 1 230 |230/230(2034 2034
— entity Iong lead needs 10r or apove Summer Single 213519 [CONOWG01 231006 |COLOR_PE 1 230 | 230/235|2031 2031
] . . Winter Tower 227955 |CEDAR 206302 |280YSTER C 1 230 |234/228|2033 2033
CerU|t to Support |Oad growth 1o years 6 th rough Summer/Winter _|Single 304070 |6PERSON230 T |316281 |AC2-100 TAP 1 230 | 340/345|2031/2033
Summer Single/Tower |313046 |6LOUISA PUMP__|314766 |6LOUISA 1 230 | 345/345|2032/2035
1 5 Summer Single/Tower |313052 |6DESPER 313046 _|6LOUISA PUMP_| 1 230 | 345/345|2032/2035
Summer Single 313714 |BPERQUIMANS _ [314662 |65 HERTFORD 1 230 |345/345|2034
Summer Single 313818 |6BENCHRCH 313866 |6COPELAND 1 230 | 345/345(2032 2034
Summer/Winter _|Single 313868 |6CARTERV 316335 |AC2-165 TAP 1 230 | 345/3452030/2031
Summer Single 313994 |6OTTERDAM 313178 |BENCLAVE 1 230 | 345/345|2031
. Summer Single 314282 |6CARSON 314331 _|6POE 1 230 | 345/345(2031
L4 StUdy ReSUIt Summer Single 314285 |6CHAPARRAL T |314316 |LOCKS 1 230 |345/345]2030
Summer Single 314522 |6CHCKTUK 313818_|BBENCHRCH 1 230 |345/345|2030 2032
L . Summer Single 314662 |65 HERTFORD _ |314651 |6WINFALL 1 230 |345/345(2034
_ Ident|f|ed 30 potentlal Overloads at 230 kV or Summer Single 314690 [6BLACK WALNU |314686 |6CLOVER 1 230 |345/345(2031
Summer/Winter _|Single 314697 |6SEDGE HILL _ |315684 |6EDMONSON 1 230 | 345/345|2030/2032
. Summer/Winter__|Single 314747 |6BREMO 313868 _|6CARTERV 1 230 | 345/3452030/2031
345 kV in years 6 through 12 Winter Single 314749 [6CHARLVL 314772 |6PROFFIT 1 230 | 345/345|2032
Winter Single 314772 |6PROFFIT 314759 |6HOLLYMD 1 230 |345/345|2034
. . Summer/Winter _|Single 315684 |BEDMONSON __ [314690 |GBLACK WALNU | 1 230 | 345/345|2030/2032
— |dentified 21 potent|a| overloads at 500 kV or Summer/Winter _|Single 316218 |AC1-221 TAP___|314697 [6SEDGEHILL | 1 | 230 | 345/345(2030/2031
Summer/Winter _|Single 316281 |AC2-100 TAP___ |316218 |AC1-221 TAP 1 230 | 345/345|2030/2032
765 kV in ears 6 throu h 15 Winter Single 316335 |AC2-165 TAP___ [314333 |6POWHATN 1 230 | 345/345]2031
y g LL Single 290984 |05BOKESCRK __ |242939 |05MARYSV 1 345 | 205/205]2033 2032
Winter Single 242865 |05JEFRSO 248000 |06CLIFTY 1 345 | 205/206]2034 2033
Summer/Winter _|Single/Tower |235098 |[WOODSIDE 235105 |01DOUBS 1 500 | 201/201|2030/2031/2038 |2038
Summer Single 235102 |01BELMNT 235235 |01FLINTRUN 1 500 | 201/201|2037
Summer Single 235117 |O1KAMMER 235111 |01 502 J 1 500 | 201/201]2035
» Assessed Proposal 262 Performance Simmer —lSde 205068 (NOODSIDE >14830 |sG00SE GREEK| 1 |00 | 201/s(s098
Summer/Winter/LL Tower 235105 |01DOUBS 314939 |8GOOSE CREEK | 1 500 | 201/345|2032/2033/2037
. Summer Single 235110 |01MDWBRK 313440 |BVINTHIL 1 500 | 201/345|2037
ON LY Summer Single/Tower |314941 |8BISMARK 235098 |WOODSIDE 1 500 | 345/201[2039
Winter Single 313403 |SASPEN 314933 |8BRAMBLETON | 1 500 | 345/345|2037
. . Summer Single 314901 |8BATH CO 314987 |BLEXINGTNSC | 1 500 | 345/345|2036 2038
_ Large number of V|O|at|0nS addressed or pushed Winter Single/Tower |314901 |8BATH CO 314991 |8VALLEY SC 1 500 | 345/3452035/2038 2038
Summer Single 314910 |8CUNINGHAM _ |314908 |8ELMONT 1 500 | 345/345|2038
Summer Single 314912 [SLEXNGTN 314907 |8DOOMS 1 500 | 345/345|2033
over Winter Single 314929 |8FRONT ROYAL 314916 |8MORRSVL 1 500 | 345/345|2034 2037
Summer/Winter_|Single 314935 |BHERITAGE 314936 _|BRAWLINGS 1 500 | 345/345|2035/2038
. . . . . Summer/Winter _|Single 314936 |SRAWLINGS 314902 |8CARSON 1 500 | 345/345|2030/2034 2036
— AnaIyS|S W||| be fur‘ther reﬂned and f|na||zed by Summer Single 314937 [8MT STORM2 __ [314941 [8BISMARK 1 500 | 345/345|2037
Summer/Winter _|Single 314940 |SROGERS RD__ |314802 |8CARSON 1 500 | 345/345|2030/2035 2037
the J anua TE AC Winter Single/Tower |314991 |8VALLEY SC 314926 |BVALLEY 1 500 | 345/345|2035/2038 2038
ry Summer Single 242928 |05SMARYSV 290620 |05MARYSVL_RM| Z1 765 | 205/205|2035
Summer/Winter _|Single/Tower |290608 |05MARYSVL_RS |242928 |05MARYSV z1 765 | 205/205 |2033/2035/2039
Summer Single 290623 |0OSKAMMER_RG 242925 |05KAMMER Z1 765 | 205/205|2038
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15 Year Analysis Result — Proposal 262 ONLY
Current PJM Planning Manual M14B Process

O ontinge B ame o B o Name Are 3 00% Yea —— Proposal 262 | 100% Year
Summer Single 207930 |BUSH 206242 |28KITATINY 1 230 229/228 2033 2034 Remain 2034
Summer Single 207950 |CUMB 208141 |WIGR 1 230 229/229 2033 Solved
LL Tower 207968 |ELIM 208109 |SUNB 1 230 229/229 2032 2032 Remain 2032
Summer Single/Tower |208004 [JUNI 207950 |CUMB 1 230 229/229 2031/2036 Solved
Summer Single 208012|LMBE 208025 |MACR 1 230 229/229 2032 2032 Remain 2032
Summer Single 213520 |CONOWG03 214218 |INOTTNGH2 1 230 230/230 2034 2034 Remain 2034
Summer Single 213519 |CONOWGO1 231006 |COLOR_PE 1 230 230/235 2031 2031 Remain 2031
Winter Tower 227955 |CEDAR 206302 |280YSTER C 1 230 234/228 2033 2033 Remain 2033
Summer/Winter [Single 304070 |6PERSON230 T [316281 |AC2-100 TAP 1 230 340/345 2031/2033 Solved
Summer Single/Tower |313046 [6LOUISAPUMP [314766 [6LOUISA 1 230 345/345 2032/2035 Solved
Summer Single/Tower 313052 |[6DESPER 313046 |6LOUISAPUMP | 1 230 345/345 2032/2035 Solved
Summer Single 313714 [6PERQUIMANS [314662 |6S HERTFORD | 1 230 345/345 2034 Solved
Summer Single 313818 |6BENCHRCH  [313866 |6COPELAND 1 230 345/345 2032 2034 Remain 2034
Summer/Winter [Single 313868 |6CARTERV 316335 |AC2-165 TAP 1 230 345/345 2030/2031 Solved
Summer Single 313994 |GOTTERDAM _ [313178 |GENCLAVE 1 230 345/345 2031 Solved
Summer Single 314282 |6CARSON 314331 |6POE 1 230 345/345 2031 Solved
Summer Single 314285 |6CHAPARRAL T |314316 |6LOCKS 1 230 345/345 2030 Solved
Summer Single 314522 |6CHCKTUK 313818 |6BENCHRCH 1 230 345/345 2030 2032 Remain 2032
Summer Single 31466265 HERTFORD [314651 |6WINFALL 1 230 345/345 2034 Solved
Summer Single 314690 |6BLACK WALNU [314686 |6CLOVER 1 230 345/345 2031 Solved
Summer/Winter [Single 314697 |6SEDGE HILL 315684 |6EDMONSON 1 230 345/345 2030/2032 Solved
Summer/Winter [Single 314747 |6BREMO 313868 |6CARTERV 1 230 345/345 2030/2031 Solved
Winter Single 314749 |6CHARLVL 314772 |6PROFFIT 1 230 345/345 2032 Solved
Winter Single 314772 |6PROFFIT 314759 |6HOLLYMD 1 230 345/345 2034 Solved
Summer/Winter [Single 315684 |GEDMONSON 314690 |6BLACK WALNU | 1 230 345/345 2030/2032 Solved
Summer/Winter [Single 316218 |AC1-221 TAP 314697 |6SEDGE HILL 1 230 345/345 2030/2031 Solved
Summer/Winter [Single 316281 |AC2-100 TAP 316218 |AC1-221 TAP 1 230 345/345 2030/2032 Solved
Winter Single 316335 |AC2-165 TAP 314333 |6POWHATN 1 230 345/345 2031 Solved
LL Single 290984 |0SBOKESCRK _ [242939 |OSMARYSV 1 345 205/205 2033 2032 Remain 2032
Winter Single 242865 |05JEFRSO 248000 |OGCLIFTY 1 345 205/206 2034 2033 Remain 2033
Summer/Winter [Single/Tower |235098 |WOODSIDE 235105 |01DOUBS 1 500 201/201 | 2030/2031/2038 2038 Margin 2038
Summer Single 235102 |01BELMNT 235235 |01FLINTRUN 1 500 201/201 2037 Solved
Summer Single 235117 |O1KAMMER 235111 101502 J 1 500 201/201 2035 Solved
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15 Year Analysis Result — Proposal 262 ONLY
Current PJM Planning Manual M14B Process

Contingency Fr Bus Fr Name To Bus To Name 100% Year Proposal 262 100% Year
100% Year

Proposal 262

Summer Single 235098 |[WOODSIDE 314939 |8GOOSE CREEK 1 500 201/345 2035 Solved
Summer/Winter/l|Tower 235105 |01DOUBS 314939 |8GOOSE CREEHK 1 500 201/345 2032/2033/2037 Solved
Summer Single 235110 |01 MDWBRK 313440 |8VINTHIL 1 500 201/345 2037 Solved
Summer Single/Tower (314941 |8BISMARK 235098 [WOODSIDE 1 500 345/201 2039 Solved
Winter Single 313403 |SASPEN 314933 |8SBRAMBLETON 1 500 345/345 2037 Solved

Remain, but
push overload
year from 2036
Summer Single 314901 |8BATH CO 314987 |BLEXINGTN SC 1 500 345/345 2036 2038 to 2038 2038
Remain, solved
\winter, summer
overload push
from year 11 to

VVinter Single/Tower (314901 |8BATH CO 314991 |8VALLEY SC 1 500 345/345 2035/2038 2038 year 14 2038
Summer Single 314910 |SCUNINGHAM 314908 |SELMONT 1 500 345/345 2038 Solved
Summer Single 314912 |SLEXNGTN 314907 |8DOOMS 1 500 345/345 2033 Solved

Remain, solved
'winter, summer
overload push
from year 5 to
VWinter Single 314929 |SFRONT ROYAL (314916 [SMORRSVL 1 500 345/345 2034 2037 vear 13 2037
Summer/MWinter |Single 314935 |SBHERITAGE 314936 |SBRAWLINGS 1 500 345/345 2035/2038 Solved

Remain, but
push overload
year from 2030
Summer/Winter |Single 314936 | SBRAWLINGS 314902 [BCARSON 1 500 345/345 2030/2034 2036 to 2036 2036
Summer Single 314937 |SMT STORM2 314941 |8BISMARK 1 500 345/345 2037 Solved

Remain, but
push overload
year from 2030
Summer/Winter |Single 314940 |SBROGERS RD 314902 |8CARSON 1 500 345/345 2030/2035 2037 to 2037 2037

Remain, solved
winter, summer
overload push
from year 5 to

VVinter Single/Tower (314991 |8VALLEY SC 314926 |8VALLEY 1 500 345/345 2035/2038 2038 vear 14 2038
Summer Single 242928 |O5MARYSV 290620 [05MARYSVL_RM| Z1 765 205/205 2035 Solved

Will be

addressed by
Summer/Winter |Single/Tower |290608 |OSMARYSVL_RS |242928 [05MARYSV Z1 765 205/205 2033/2035/2039 Non Comp
Summer Single 290623 |]O5SKAMMER_RG |242925 [05KAMMER Z1 765 205/205 2038 Solved
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| Selected Proposals
é/ Regional Transfers and Dominion Area - Summary

 PJM Recommends proposals 636 for development with the following adjustments:

* The Vontay 765/500 kV Substation could be delayed and triggered as load materializes
» The Yeat, South Morrisville and South Bristers substations in the North could all be consolidated into one 765/500kV substation, Yeat.

—  Other substations will be developed as additional outlets and tie-ins between the 765 kV and 500 kV networks materialize

e The proposed Kraken 500kV loop and the Kraken 500/230kV substation is recommended:

— The loop will terminate at the proposed Yeat 765 kV substation.

—  The loop provides additional North-South 500kV backbone reinforcement

— Expands the 500kV backbone further to the east in the area to where load is growing

— Alleviates the stability and operational constraints in the area (Generation and load serving constraints)

— The 230 kV tie-ins from Kraken substation to the existing 230kV will be deferred and triggered through the supplemental process.

» The Amos-Welton Springs-Rocky Point 765kV line (out of proposal 262) is recommended.

— This additional 765 kV line is needed to provide additional west-east transfer capability and allow for more flexibility towards load and generation development
scenarios.

« PJM Recommended Solutions Cost (2024 RTEP W1) Total: $5.80B (PJM-Wide and as submitted cost — approximately) — 3" Party Cost
estimate of $6.15B.
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Final - PUM Recommended Proposals
Regional Cluster — Summary

Black Oak

Welton Spring

[ﬁ

Rocky Point

I=

North Anna

Joshua Falls

Yeat

Kraken
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_ Final - PUM Recommended Proposals
é/ Regional Cluster — Summary

PJM . . . Project Submittal

Proposal ID ST 2 LB EEE Responsibility
Kraken Loop

LT GLEGE « Termination at Yeat (not Bristers South/Town Run) Dominion
* Refinements (reduction/deferral) of some proposed 230 kV developments.

- Joshua Falls-Yeat 765 kV (Southern Corridor)

820 Modified Route to follow Joshua Falls-Vontay-Mornsville South Transource
John Amos-Welton Springs-Rocky Point 765 kV (Northern Corrndor) First Energy
Woodside/Chanceford 500 kV terminal swap at Doubs First Energy

81 AEP incumbent upgrades for Portfolio #1, 2 and 3 Transource
. Dominion reinforcements (230 kV and 115 kV solutions) .
el . Exciusion of 230 kV line #238 (Carson-Clubhouse) rebuild Dominion
- Dominion Reinforcements (500 kV solutions) .
781 Modified Exclusion of 500 kV North Anna-Vontay uprate Dominion
617 * Replace the wave trap and upgrade the relay at Cloverdale 765 kV Transource
(o0, LI U ¢+ Replace the wave trap and upgrade the relay at Joshua Falls 765 kV

Regional and Dominion/APS selected proposal costs (approximate):
As submitted: ~ $5,500.0 M
Optimized: ~$4,679.0 M
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é/ 2024 RTEP Window 1 — Total Cost

Region Comp ($M) Non-Comp ($M) Independent Cost ($M)
Regional Transfers 4563.7 4921.9
Regional —Short Circuit 88.1

DOM 216.8 71.7 216.8
MAAC 187.5 107.2 187.5
AMPT 12

AEP 225.3 39.7 225.3
DLCO 8

APS 0.691

ATSI 217.3 210.2
ComEd 30.6 5.95 30.6
OVEC 0.8

Dayton 25

Total ($M) 5441.0 359.1 5792.3

Total 2024 RTEP W1 Costs:
As-submitted (Comp + Non-Com) = $5441.0 + $359.1 = $5,800.1 M
Independent Cost Estimate = $5792.3 + $359.1 = $6151.4 M
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| AEP Transmission Zone: Baseline
é/ Beatty — Adkins 345kV Station Upgrades

Process Stage: Recommended Solution _ ‘ _ Trabue Hess  St\Clair
i iver (Little Darby Cr.) Fifth Avenue . :
Criteria: Summer Gen Deliv i N Cole Columbus (cLusy - Halian Vil
. - e ional ) : ‘Gay  Moun
* N5 15 KV ; Galloway §&_Fisher Wilson R \
Assumption Reference: 2024 RTEP assumptions 120KV 120k ﬂs Ak Jall b Canal
138 KV e 4
138 KV :
Model Used for Analysis: 2029 RTEP Summer base case - ‘j; " 161 kv Buckeye Steel r:q::: i
. . . . . s45ik 200 kv Boiton McComb
Proposal Window Exclusion: Substation Equipment Exclusion o a5 kv L Sndon wip’
765 KV 500 kY White Road

Problem Statement: Subs kientited Ty Beatty Cclgarkﬁll-akes Darbyville
Flowgates: 2024-W1-GD-S378, 2024-W1-GD-S381, 2024-W1-GD-S426, 2024-  , , o - Madison Chel
W1-GD-5435, 2024-W1-GD-S436, 2024-W1-GD-S471, 2024-W1-GD-S472, 2024- 1« .« .« . . . Big Pldin g[sX&Eastern Power Co.
W1-GD-5894 dxxxrss A / §
In the 5-year 2029 RTEP the Beatty - Adkins and Beatt > : 74

n the 5-year EP summer case, the Beatty — Adkins and Beatty o SO . - P Harrison Séuther
— Chenoweth 345KV lines are overloaded in gen deliv test for multiple oY > L5 Picway —" 2~ - g0

. . - - ]

contingencies. | Py v Lmkh&me
Existing Facility Rating: Adkins (o A
Branch | SN/SE/WN/WE (MVA
1096/1203/1423/1511

Beatty - Chenoweth (345) 1096/1203/1255/1374

Capacity (KA
Adkins 345kV A 50
Adkins 345kV A1 50
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| AEP Transmission Zone: Baseline
é/ Beatty — Adkins 345kV Station Upgrades

Existing:
Recommended Solution:
Replace station conductor and switches in the 345 kV yard at Beatty
that are currently limiting the 345 kV lines to Adkins and Chenoweth.
(B3877.1) Estimated Cost: 0.50M Adki ch th
Ins enowe
Upgrade 345 kV circuit breakers 'A" and 'A1' to 4000A 63 kA breakers at
Adkins station along with some station conductor that is currently
limiting the 345 kV line to Beatty.(B3877.2) Estimated Cost: 4.50M
Total Estimated Cost: $5M Beatty
Preliminary Facility Rating: Proposed:
Branch [ SN/SEWNWE(MVA) |
1269/1385/1604/1737
1442/1635/1822/1943
:
03 Adkins Chenoweth — [
63 — | i3
Required IS Date: 6/1/2029 Vi 8t
Projected IS Date: 4/1/2029 Baatty —
Previously Presented: 11/6/2024 — | ViES
—— wall
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| AEP Transmission Zone: Baseline
é/ Canal — Gay St. 138kV Rebuild

Process Stage: Recommended Solution

1 20 4 Miles

Legend Pttt ¢ Lt S s Hap Cremean
Criteria: Summer N-1-1 P el \  G.E. Super Abrasives Stelzer
. . . . 15 kv 15 KV Clinton %4 8t Mifflin
Assumption Reference: 2024 RTEP assumptions 120 kv o
138 KV ¢
. : 138 kv : >
Model Used for Analysis: 2029 RTEP Summer base case g U | , Yesrling
Proposal Window Exclusion: None . jf;::
Problem Statement: S ol
Sererel : East Broad
Flowgate: 2024-W1-N22-ST14 e r ol
; Italian Village -
QR IRTNMiN e
Ip th.e 5-year 2029. RTEP summer case, the Canal - Gay 138KV, ~ _ - Columbus (CLMS)- .53
line is overloaded in N-1-1 test. Witson ~ Gay e
Canal =
R Reaver ~ Canal
Existing Facility Rating:
g y g Hall\ _ Groves .
iMarion '
—_—
Buck Steel
Branch | SN/SEWNWE (MVA —— ey
Canal — Gay St. 138kV line 170/233/179/242 Bolto . LSl

Griffin W
i Bixb
White Road fo'l\i o
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| AEP Transmission Zone: Baseline
é/ Canal — Gay St. 138kV Rebuild

4 Miles

Legend BT s DA S . Hap Cremean
Recommended Solution: Proposal No. 2024-W1-940 ® wm N mw o PO LAV S .
L e 1 . -~ Mifflin
Rebuild the existing 1.1 mile Canal - Gay 138 kV oil filled pipe-type o . ‘ Ry
underground line to address overloads on the existing cable utilizing 138 kv 128 kv :‘
5000 MCM XLPE cable. (B3911.1) " e CE - , Yearling
Estimated Cost: $15.595 M L e
Preliminary Facility Rating: 765 kv 500 kv e - OsuU
Subs Identified T65 kV Hess A E Bexley East Broad
VI Ts St. Clair !

ltalian Village -

Vine

Brnch ___ [SNSEMNWE (WA

: Fisher ~Columbus (CLMS)" &
Canal — Gay St. 138kV line 296/369/369/369 Wilson Gay ot ¥
Canal /o ™
Ancillary Benefits: The Canal - Gay line is a 1970's vintage oil-filled ™~ Reaver ~ Canal
pipe type cable design and the concerns on this line was described in HEN . Lo

AEP-2023-0H024, presented in 3/17/2023 SRRTEP.

Marion
Required IS Date: 6/1/2029 Buckeye Steel
Projected IS Date: 12/31/2027 |

Bolton
Previously Presented: 11/6/2024

BlaCMCR

LSl OXKs
McComb

Griffin W
White Road PI?IE: 1
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| AEP Transmission Zone: Baseline
1 Cluster AEP-2

0 1 20 % 4 Miles
Legend Paht e el ey Mg g Hap Cremean
Substations Transmission Lines

Process Stage: Recommended Solution . . " G.E. Super Abrasives i gaetaet

. 115 K 115 kv ! 3 - ; .'- Imin
Criteria: Summer Gen Deliv, Basecase Analysis, N-1-1 o . | s
Assumption Reference: 2024 RTEP assumptions 161 kv - ; , valie

. 230K Ll : earling
Model Used for Analysis: 2029 RTEP Summer base case L f.:;::
Proposal Window Exclusion: None S

= Sy East Broad
Problem Statement: CRRXILR st.C a{ !
Flowgates: 2024W1-GD-S870, 2024W1-N1-ST43, 2024W1-N11-ST10, | L e
2024WA-N11-ST11, 2024W1-N11-ST7, 2024W1-N11-ST8 Fisher .~ Columbis (CLMS) Gay.&%sy
- Mound

In the 5-year 2029 RTEP summer case, the Canal - Mound Street P ACRRaY LT
138KV line is overloaded in Gen Deliv test, Basecase Analysis, N-1-1  “<_ Reaver =

test. HaH\ _

Existing Facility Rating: 1
Bolton
Branch | SN/SE/WN/WE (MVA
Canal — Mound St. 138kV line 122/145/134/175

Marion
—_—

Buckeye Steel
[=LE S e

LSl
McComb

Griffin W
White Road PBI}I\T: X
A
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| AEP Transmission Zone: Baseline
é/ Cluster AEP-2

» As part of the 2024 RTEP Window 1, the projects listed in the table below were proposed to address Cluster AEP-2

Estimated
Cost ($M)

Proposal ID # | Project Type Project Title Project Description kV Level

Canal - Mound Street 138 kV rebuild the existing 2.2-mile Canal-Mound St 138 kV oil filled pipe-

856 UPGRADE AEP Rebuild type underground line to address overloads on the existing cable 138 31.090
utilizing 5000 MCM XLPE cable.
976 GREENFIELD AEP Bixby - Buckleye Steel 138kV Reconflgur_e the Bixby - _Buckeye Steel 138 kV line to tie in to the 138 4.080
Reconfiguration nearby Marion Road Station.

« The Canal — Mound Street 138kV line is a 1926 vintage oil-filled pipe type cable design and the Equipment
Material/Conditional/Performance/Risk concerns on this line were earlier presented part of AEP-2023-OH024 at the 3/17/2023
SRRTEP.
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| AEP Transmission Zone: Baseline
é/ Cluster AEP-2

Lagend A e Hap Cremean
Recommended Solution: Proposal No. 2024-W1-856 Sussitens “'"""':::: | . G.E. Super Abrasives Stelzer
. £ amei
Rebuild the existing 2.2-mile Canal-Mound St 138 KV oil filled pipe-type  [SSE s Clinton &
underground line to address overloads on the existing cable utilizing 128 kv :z‘;: :
5000 MCM XLPE cable. (B3912.1) : ;: :: S Yesrling
Estimated Cost: $31.090 M . 5w SO
. 500 kY 345 kv "
Preliminary Facility Rating: 765 kv 500 kv osu
Subs Identified TE5 KV
Hess A m..m:,.,—E B rBexley East Broad

; Vine Italian Villag\e :

= - i _Columbus (CLMS)- . Gay— G
e (s
Mounq

®, Mound
Canal Y

Ancillary Benefits: The Canal — Mound St. 138KV line is a 1970's Reaver
vintage oil-filled pipe type cable design and the concerns on this line H m

was described in AEP-2023-OH024, presented in 3/17/2023 SRRTEP. :
This proposed solution addresses the part of supplemental need on this

line. 1
Required IS Date: 6/1/2029 Bolton
Projected IS Date: 12/31/2028

Previously Presented: 11/6/2024

Groves
iMarion

Buckeye Steel

LSl
McComb

Griffin W
i Bixb
White Road f°T< o
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| AEP Transmission Zone: Baseline
221 Cluster AEP-6

Process Stage: Recommended Solution — O ater 2 | /M imbis (CLMS)S e GO

Substations Transmission Lines [ratetarn Mound

Criteria: Summer Gen Deliv/IPD, Basecase Analysis, N-1-1 ——— o ay e
- N3k M5 KV Doumbts
Assumption Reference: 2024 RTEP assumptions 120 kv 0k .
138 KV .
Model Used for Analysis: 2029 RTEP Summer base case Ll L . Ha"\' :
: : , ijg :: 230 kV mﬂ_ﬂl_gﬂ
Proposal Window Exclusion: None > 245 kv Cypru? Buckeye Steel
Problem Statement: ;iz::'m,m ;z:x )
A E P
Flowgates: 2024W1-GD-S854, 2024W1-GD-S873, 2024W1-IPD-S15, McComb
2024W1-IPD-S42, 2024W1-N1-ST19, 2024W1-N1-ST57, 2024W1-N11-ST1,
2024W1-N11-ST2, 2024W1-N11-ST31, 2024W1-N11-ST32, 2024W1-N11- White Road _\whit€¥R oad
ST5, 2024W1-N11-ST6 :  “an
Beatty 2o e o Clark Lakes

In the 2029 RTEP summer cases, the Beatty — White Road - Cyprus 138kV _ s> madisen Darbyville
line is overloaded in Gen Deliv test, IPD test, Basecase Analysis, and N-1-1 Obetz

Texas Eastern Power Co.
test. P
Existing Facility Rating:
Branch | SNSEMNWEMVA) |
216/243/272/289
216/243/272/289 Y
216/243/272/277 ye )Hampon

Fioway’ | southeit
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| AEP Transmission Zone: Baseline
221 Cluster AEP-6

 As part of the 2024 RTEP Window 1, the projects listed in the table below were proposed to address Cluster AEP-6

Estimated
Cost ($M)

Proposal ID # | Project Type Project Title Project Description kV Level

Rebuild approximately 7.9 miles of the Beatty-White Road-Cyprus

769 UPGRADE AEP Beatty — Cyprus 138 kV Rebuild 138 kV line.

138 33.113

Reconfigure the 138 kV lines into Cyprus station to separate the

756 UPGRADE AEP Cyprus Station Reconfiguration station from the 138 kV network in the area.

138 1.745

« Beatty — Cyprus line is in the AEP EOL list. The existing overhead sections between Beatty Road and Cyprus stations are mostly
comprised of wood poles. More than half of the structures date back to the 1960's. The vast majority of the conductor on the line
was originally installed in 1967. Proposal 769 addresses the EOL issue of this line while also solving the posted violations.
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| AEP Transmission Zone: Baseline
221 Cluster AEP-6

Legend ? FjSHEf‘ ? e B TM"E..Solumbus (CLMS) : K""":Mne Gay
Recommended Solution: Proposal No. 2024-W1-769 substations fransmission Eines RS Mound
. BOKRV 69 KV ay ~  Canal
Rebuild two overhead sections of the 138 kV line between Beatty Road . :‘ZD::” 15k Camtrs '-
and Cyprus stations (approximately 7.84 miles). Update remote end 198 WV :z‘:x \ Reaver
relay settings as needed. (B3913.1) i L - i
. 230KV {Marion
. + 345KV SR meTeTe!
Estimated Cost: $33.113 M . e 345 kv Cypruy Buckeye Steel
Preliminary Facility Rating: S o
Subs ldentified T65 kv A E P
Branch | SNSEWNWE(WA) 4
329/361/424/453
492/492/519/519 .
White Road _yyhi
216/251/272/295 RS - Ll
Beatty 2o e o be Clark Lakes
. _ . v o A Darbyville
Ancillary Benefits: Addresses the EOL issues on the Beatty — White Obetz

Road - Cyprus line.

dTexas Eastern Power Co.

Required IS Date: 6/1/2029
Projected IS Date: 4/30/2028
Previously Presented: 11/6/2024

Hagisfn
Picway” 0
-4 Southeth
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Process Stage: Second Review

Criteria: Summer Generation Deliverability
Assumption Reference: 2029 RTEP assumption
Model Used for Analysis: 2029 RTEP Summer

Proposal Window Exclusion: Substation Equipment

Problem Statement: The Delco Tap — Mickleton facility is overloaded for multiple
contingencies.

Violations were posted as part of the 2024 Window 1: FG# - 2024-W1-GD-S769, FG#-2024-W1-

GD-S84N, FG# -2024-W1-GD-S85N, FG# -2024-W1-GD-S86N
Existing Facility Rating: 637SN/733SE, 637WN/733WE

Recommended Solution:

1. Upgrade a circuit switcher at the Mickleton (Mickleton — Delco Tap line) Substation
(b3867.1)

Proposed Facility Rating: 800SN/900SE, 715WN/835WE

Estimated Cost: $1.03M

Alternatives
*« N/A

Required In-Service: 06/01/2029
Projected In-Service: 06/01/2029

www.pjm.com | Public

ACE Transmission Zone: Baseline
Delco Tap — Mickleton Fac:lllty Upgrades

as'Yn Mawr 7) Miles 2000 S‘ET Tuna -
(") ~Angora

0 1 ?5
Legend I

Substations Transmission Lines
¢ BORV 69 KV

15k T A H”‘;‘ﬂ?;."f“ :
o 120 kv ' A O
138 kv

138 KV v C
161 kv J
161 KV . :
230 KV
345 kv
500 kV M5k
765 KV
Subs Identified

“Elmwood

230 kV

Talleyville Dadey
Silver Side Road Claymont

Mantau Wenonah
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Process Stage: Second Review

Criteria: Winter Generation Deliverability / Winter Thermal
Assumption Reference: 2029 RTEP assumption
Model Used for Analysis: 2029 RTEP Winter
Proposal Window Exclusion: Substation Equipment

Problem Statement: The Cedar Creek — Milford facility is overloaded for a stuck
breaker contingency.

Violations were posted as part of the 2024 Window 1: FG# - 2024-W1-GD-W121, FG#-2024-W1-
N1-WT6

Existing Facility Rating: 654SN/738SE, 738WN/775WE
Recommended Solution:

1. Adjust relay setting at Cedar Creek (Cedar Creek — Milford) Substation (b3866.1)
2. Adjust relay setting at Milford (Cedar Creek — Milford) Substation (b3866.2)

Proposed Facility Rating: 800SN/900SE, 752WN/910WE
Estimated Cost: $0.200M

Alternatives
« NA

Required In-Service: 12/31/2029
Projected In-Service: 12/31/2029
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DPL Transmission Zone: Baseline
Milford and Cedar Creek Facility Upgrades

1 o Bl a SHCrnan Aavcnue

T n of MiddI€town , "smem\ Roadstown. Carlls Corner ,l\ Butler
3 A arogeh Lincoln{ sLincoln 3
Townsend , 8 Fairton wildle Lm\q
WG Cedar Creek™T, he! s F Jap\UnlE
I"ll'TEdWIlie ;I-as CEC 0 edaf;_,Creek S South Millville Cumb!
'o’_‘o_’h_llna;gsey | R -
Lynch Ii. Demec NUG Smyrn ) Q . it
Clough ' Clayton \ X US oo Unimin
e CHhurch ’I :1 b -
\ Cartan%a (City of Dover) } ——
|.B Corners, New~Meredlh‘1 Cheswol ’ # ‘ B =
Q Kent N rth Street |
\Iaughn | Legend
Substations Transmission Lines

’, ells

\ 69 kY 69 KV
' Felton = M5 15 kv
f " el 120 kv
: i 138 kv
| Harrington ! 161 kY
' South Harrington L oy

. 5KV :
.Eamly_l_gw . 500KV 345 kv
'y

765 KV 500 KV

Greansbor [l 1

138 kV
Hillsboro o

161 kY

Steele

Subs |dentified 765 kv
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Process Stage: Second Review

Criteria: Summer Generation Deliverability

Assumption Reference: 2029 RTEP assumption

Model Used for Analysis: 2029 RTEP Summer

Proposal Window Exclusion: Substation Equipment

Problem Statement: The Elroy — Hosensack facility is overloaded for multiple stuck breaker

contingencies

Violations were posted as part of the 2024 Window 1: FG# - 2024-W1-IPD-S105, FG# - 2024-W1-IPD-S106,
FG# - 2024-W1-IPD-S107, FG# - 2024-W1-IPD-S108, FG# - 2024-W1-GD-S85, FG# - 2024-W1-GD-S427,
FG# - 2024-W1-GD-S429, FG# -2024-W1-GD-S431

Existing Facility Rating: 2477SN/2860SE, 2948WN/3277WE
Recommended Solution:

1. Upgrade two (2) 500kV free standing CTs, one (1) disconnect switch, and four (4) sections of tube
bus at Elroy 500kV Substation (Elroy — Hosensack). (b3862.1)

Proposed Facility Rating: 2920SN/3707SE, 3593WN/4403WE

Estimated Cost: $1.5M

Alternatives
« NA
Required In-Service: 06/01/2029

Projected In-Service: 06/01/2029:
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PECO Transmission Zone: Baseline
Elroy — Hosensack Facility Upgrades

gl 1yIS1 FIPS lap  yes r ’ 7
mm | I!
Schdeneck e O‘E W e OO0 sblrg e
-3_; ek wacknaonge @ Macungie ||'f il ol Substations Transmission Lines
O TR B9 KV
East Topton i = ' A : -
Alburtis Nbl.lrtl M _-J"-F-—_._-—"F/ * M5k 15 kv
e "\! e 120 kY

® kv
® sk
230 kY
345 kY
500 Ky
765 KV

138 kv

Hosgnsack (ME)¥q se sack P P L

7 Hosensack

Huff Church 161 KV

230 KV
M5 kY

Gudwetiann

Milford

500 KV
Subs |dentified 765 kv

Barto //Brown Printin

looming Glen
Sellerswlle

West Boyertown {Middle Creek

Doyl

Ringing Rocks

Elroy Hmelc
P E PG E » SR
[ Stardard Plesaed Stodl 95 Union Carbide

X A7
b é =Qrvilla
Hatfiel Packlng

Moser
leelrlc Lan sdale H&ﬂma 'r"e'f
Perkiomen Ce terpoint
orth Wales [Dpvrlqht{r]iﬂ 4 Esn
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BGE Transmission Zone: Baseline

= 2 BGE Local N-1-1

. ! v . ¥ Guyrrtroon T2 3 Sommetek Tap Harford W
Process Stage: Second Review ENJ Jo \ County
Plam st Hili Metch Ci Windy Edge - ¥ naghesi k4 wima
Criteria: Summer N-1-1 Thermal s | ' '
Baltimore Epewtod,
Assumption Reference: 2029 RTEP assumption / County o Qf \
Harrborile - (1 Fullerion o~ Nortlleast F = \
Model Used for Analysis: 2029 RTEP Summer y o -
: : . ﬂa‘ﬂ*ﬁ""i" aep Sl Hazehy sad |
Proposal Window Exclusion: No m oo 4 tj;l\ 2\
Problem Statement: The following facilities are overloaded for summer N-1-1 in Balimore B e
Ciy B G [E
the BGE area County Eraman o Philndelpria nun* \"qf
*  Chestnut Hill - Frederick Rd. 115 kV ckt #527 oomes ) pomimwe . 9
»  Chestnut Hill - Frederick Rd. 115 kV ckt #528 R ek v
«  North East 230/115 kV transformer #1 o —\\l —_— g
*  North East 230/115 kV transformer #2 9 ’.Q—.,,m 0
*  Wagner 230/115 kV transformer #1 : /\ @)
*  Wagner 230/115 kV transformer #2 a N : :3-2 9]
» Howard - Pumphrey 230 kV W A -m--.aa,O — g
: 4
Violations were posted as part of the 2024 Window 1: ' En_m'_'"-:»mpw - { J 0
NOTE: This map.is m, P
2024W1-N11-ST9 [2024W1-N11-ST22 [2024W1-N11-ST26 onlyintendedto ] /' el -~
iflustrate the genbra.f i shiniey 4
2024W1-N11-ST12 [2024W1-N11-ST23 [2024W1-N11-ST27 efectrical connectivity ! Z’ ( W ~
the projects, and Anne i ~
2024W1-N11-ST17 [2024W1-N11-5T24 [2024W1-N11-5T28 obbo roliod foomate Arundel "< § /™ —
) ] County .,
2024W1-N11-ST18 [2024W1-N11-ST25 [2024W1-N11-ST29 '%%}épmf“ N, i é l ;
stibstatin focatio o L
fine routes.

Continued in the next slide...
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. BGE Transmission Zone: Baseline
= % BGE Local N-1-1

Process Stage: Second Review
Recommended Solution: 2024-W1-295

* Construct new Marley Neck 115 kV substation. ] l\
Marley Neck 115kV portion will accommodate 10 breaker-and-a-half bays, with 0
only 6 bays planned for initial service while accommodating 4 future bays. hard
Two Standard 230/115kV transformers will be connected between the 230 and 115 (,_ﬁ-:“
kV equipment with appropriate isolation methods. (b3906.1)
Estimated Cost: $107.62M Howard
i ‘;‘:x;’ identified Relnu':eurr:e:
Alternatives: Greenfield 115 kv
L Greenfield 230 kv
* Replace the existing 556.5 kem ACSR conductor drops from the 110527-A & f m:mm <
110528-A transmission lines to the line switches at Frederick Rd with 2-bundle ’ ' rm':'::_.,s:\,w
556.5 kem ACSR per phase /! Upgrade 138 kv
« 2024-W1-470 - Replace existing Graceton 230-1 highimpedance transformer with ”i“'""“" PR
standard 230/115 kV transformer. + Howard to Pumphrey 230 kV Transmission TE: This map is - L

County
Upgrade 765 KV

Line Rebuild approximate distance 8.7Miles. =t
Estimated Cost: $71.96 ity S
Mival Acitemy Jot. Transmission System Enhancemg

Utilizing Existing ROW

id not be relied

Greenfield

n for exact
geogféghica} Upgrade: Rebuild or Re
. . substati all ar Trans Lines == 345 kv
Required In-Service: 06/01/2029 lno routae. o Wadgh Chapel
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Process Stage: Second Review

Criteria: Summer and Winter Generation Deliverability

Assumption Reference: 2029 RTEP assumption

Model Used for Analysis: 2029/2032 RTEP Summer and Winter

Proposal Window Exclusion: No

Problem Statement: The following facilities in PECO are overloaded for Summer
and Winter Generation Deliverability
*  Richmond — Waneeta 230 kV

*  Waneeta — North Philadelphia 230 kV

*  North Philadelphia — Master 230 kV
Violations were posted as part of the 2024 Window 1:

2024W1-GD-S89N

2024W1-GD-W21N

2024W1-32GD-5143

2024W1-32GD-W14

2024W1-GD-S770

2024W1-GD-W22N

2024W1-32GD-5144

2024W1-32GD-W15

2024W1-GD-S90N

2024W1-32GD-S135

2024W1-32GD-5145

2024W1-32GD-W16

2024W1-GD-S91N

2024W1-32GD-5136

2024W1-32GD-5146

2024W1-32GD-W17

2024W1-GD-S201N

2024W1-32GD-5137

2024W1-32GD-W?2

2024W1-32GD-W18

2024W1-GD-S791

2024W1-32GD-5138

2024W1-32GD-W3

2024W1-32GD-W19

2024W1-GD-S202N

2024W1-32GD-5139

2024W1-32GD-W4

2024W1-32GD-W20

2024W1-GD-S203N

2024W1-32GD-5140

2024W1-32GD-W5

2024W1-32GD-W21

2024W1-GD-W238

2024W1-32GD-5141

2024W1-32GD-W6

2024W1-GD-W20N

2024W1-32GD-5142

2024W1-32GD-W8

Continue in the next slide...
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PECO Transmission Zone: Baseline
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é/ PECO Transmission Zone: Baseline

Process Stage: Second Review OGN e -/
County
Recommended Solution: #2024-W1-12 { e 8
+  Reconductor entire 2.5 miles of North Philadelphia to Master 230 kV line including terminal e e 3
equipment (b3907.1) B o .
*  Richmond to Waneeta Line: Rebuild entire 0.95 miles of existing UGT, and rebuild entire 2.23 "y y 4 o Ebdngen 9
miles of existing OHT including terminal equipment (b3907.2) ) Y hiadelphia Q
*  Reconductor 2.12 miles of North Philadelphia to Waneeta 230 kV line including terminal County 0
equipment (b3907.3) wee P E C O feu L]
- ot '] ﬂumhuu‘ - ' 0
Existing Rating Proposed Rating P e.n nsylvania ,;-:
SN/SE/WN/WE (MVA) | SN/SE/WN/WE (MVA) ; AT ) =
Wettmrslnd L /"-
North Philadelphia to Master 456/572/513/632 647/756/781/873 o P i Q‘: e -~
North Philadelphia to Waneeta 505/621/556/674 731/885/822/978 #, North Philadelphia i ~
Bryn Mawr ¢
Richmond to Waneeta Line 760/1180/803/1201 | 1245/1543/1535/1754 ' 0 [Master, Ricamoad P S E G
" Pm‘n‘ ¥ Tuna ‘
Usnerch Delywore Camdsn - - : * .
Estimated Cost: $43.22 M b cos By :ﬁ;ﬁ;j’;ﬁg’;ﬂmﬁ
‘ TMM"I' rx;:::::." EM H ‘ -
Projected In-Service: 6/1/2029 Delaware 2 i . e \ illustrate the general
Required In-Service: 6/1/2029 o : - Camden eleciycallpghectivity
| prn R of the projects, ar_id
Alternatives: 2024-W1-955 : v i o should-not be relied
»  Build new 230kV circuit from Eagle Point - Penrose line and several substations upgrade. R N ' ' UpON for exact
This new transmission line consists of approximately 1.5 miles of 230kV overhead _ -y geographical
transmission and approximately 3.6 miles underground 230kV XLPE transmission. ol sl Substation locations or
Estimated Cost: $390.9M et b N line routes.
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. PPL Transmission Zone: Baseline
é/ Pocono area Evaluation Progress
Process Stage: Second Review ‘ Y

\

Criteria: Winter N-1-1 Voltage - € A .
. \ 0]
Assumption Reference: 2029 RTEP assumption . e -~
YWyoming - 8 . .
. . ) Co 'l‘v_ 5 d v County '
Model Used for Analysis: 2029 RTEP Winter 8 LackaWan o eyt | '
Lac mwama Energy \ Paupad: ) /-
i i ¢ Lackawanna ¥ J ey
Proposal Window Exclusion: No i1 Y H——. S Paupack
' summt FL ' : " J
Problem Statement: Voltage magnitude and drop violation on the PPL 230 kV system in :: \ ‘«. / 3
the Pocono vicinity for the loss of multiple contingencies ey K P P L ‘ | I
o ) ' N v 4 Blooming ") o
Violations were posted as part of the 2024 Window 1: " bitsty - W AL Grove
v AN o : '.
¥ 4 g
2024W1-N11-WVM1| 2024W1-N11-WVM10 | 2024W1-N11-WVM19 | 2024W1-N11-WVD9 v W j"’“’"“ w
2024W1-N11-WVM2| 2024W1-N11-WVM11 | 2024W1-N11-WVD1 [2024W1-N11-WVD10| “=i.0 " 4" |
2024W1-N11-WVM3 | 2024W1-N11-WVM12 | 2024W1-N11-WVD2 [2024W1-N11-WvD11| o &' ‘;"’f_;g >
2024W1-N11-WVM4 | 2024W1-N11-WVM13 | 2024W1-N11-WVD3 |2024W1-N11-WVvD12| * 4 ‘
2024W1-N11-WVM5 | 2024W1-N11-WVM14 | 2024W1-N11-WVD4 [2024W1-N11-WVD13 P e
2024W1-N11-WVM6| 2024W1-N11-WVM15 | 2024W1-N11-WVD5 [2024W1-N11-WVD14 "_”Tlfl'f e !
2024W1-N11-WVM7| 2024W1-N11-WVM16 | 2024W1-N11-WVD6 [2024W1-N11-WVD15 ?T‘_E-‘I Tﬁf;ﬂi‘fap s
oy intended 1o
2024W1-N11-WVMS8|[ 2024W1-N11-WVM17 | 2024W1-N11-WVD7 [2024W1-N11-WVD16 Norroe Hﬂ:gtréte thé Genbrhi
2024W1-N11-WVM9| 2024W1-N11-WVM18 | 2024W1-N11-WVD8 [2024W1-N11-WVD17 o \ . o Bushkill je electrical connectivity
¢ b v of the projects, and,
] Carbor'® d Soanee should not be relied
Continue in the next slide... County " ey’ R forexact
Tumenvie " geographical
. \ o St SR C e substation locations of
: Wocrash wostug g Y i line routes.
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Process Stage: Second Review

Recommended Solution: 2024-W1-850

 Install one 80 MVAr 230 kV capacitor bank at Pocono
230kV Substation (b3908.1)

Estimated Cost: $4.93M

Projected In-Service: 10/30/2027
Required In-Service: 6/1/2029

Alternatives:

*  Build new 230 kV circuit from Jenkins - Pocono (2024-W1-526)
Estimated Cost: $60.03M

* Acahela 500/230/69 kV Substation Expansion and Lackawanna
- Siegfried 500 kV line taps in and out of Acahela (2024-W1-
312) Estimated Cost: $116.33M

www.pjm.com | Public

PPL Transmission Zone: Baseline
Pocono area Evaluation Progress
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A\ ¥ Scranton y ! Y
SV e v
B ¢ B -f
; _ ““ ‘ .1 :r. . Blooming . o
‘0.‘ ittstgn (™% Pennsy'lvan‘la (e County
\‘ X “‘
' L REIDG ;
Moural [ ] .eru (] ¥
‘0 “4 ‘ A —
Nilkes*Barre? r“ e M A
..t esBarre J. " J¥ .
4 : @
' + t b
Palocka . \ . ¢
Luzeme e ¢ . '
County ‘f"" NOTE: Thismap is
' e nly intended fo,
‘! ' Monroe illustrate the-general
| ‘ ' ot County electrical connectivity
® ', of the projects, and
’
. 44 . + 4 Sawnee
Cs
oo\ = —
1 woensae X Wareigeographical
Y o = y Stoudshurg g7 ey Wgyhstation locations
¢ 4 b ' S L ] Yards Cresk
' - Melicrazs WD P line routes. /
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22
Process Stage: Second Review
Criteria: Summer and Winter Generation Deliverability
Assumption Reference: 2029 RTEP assumption
Model Used for Analysis: 2029 RTEP Summer and Winter
Proposal Window Exclusion: No

Problem Statement:

* The Juniata 500/230 kV transformer is overloaded for
multiple line fault stuck breaker contingencies.

» Susquehanna - Glenbrook 230 kV is overloaded for tower
line contingency.

Violations were posted as part of the 2024 Window 1: FG#

2024W1-GD-S390 [2024W1-GD-W106
2024W1-IPD-S104 [2024W1-IPD-W2

2024W1-GD-S896

Required In-Service: 6/1/2029

www.pjm.com | Public
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PPL Transmission Zone: Baseline

4 7T amsport ’ "W -rlu'.-__:'-:%
- ! Freedom I'u'luxiec-

CUETEELY | Shickshinny
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, Sunbury.~ " ' opi |
: b " NOTE: Thismapis
Humm:e VR 7. F. L ' v only intended to
' v ol ’ — W Jllustrate the general
" - Pe ‘i'l: nsylvanya ' 4 ‘electrical connectivity
LA of the projects, and
Fhad should not be relied
' upon for exact
h- l geographical |
. N substation locafions or
line routes.
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é/ PPL Transmission Zone: Baseline

Process Stage: Second Review T M T
’ ‘ .
Recommended Solution: 2024-W1-935 & 2024-W1-549 3 Y\’ y ! Freedom Marigg ‘
- “‘ ¢ @Iﬂm Shickshinny
Proposal ID 2024-W1-935 — ' : . \o
» Juniata 500 kV yard expansion/reconfiguration to include one new bay and eliminate the line fault ;_ . usquehanna
stuck breaker (b3909.1) .
Estimated Cost: $22.2 M — r
. . NOTE: This map is
Projected In-Service: 3/30/2029 : " only intended to
Proposal ID 2024-W1-549 ' : :ﬂuﬁf?fe the general
Feh o] ¢ elactrical connectivity
» Susquehanna T10 230 kV Station Reconfiguration. Break the existing Susquehanna - Glen Brook 230 \/ﬁ P L, *do - ome prdjecrg?anu "
kV line and loop it 0.2 miles in and out of the Susquehanna T10 230 kV Station. (b3910.1) Wt A p o 5 ;Shg:f%rnﬂt betrﬂ-‘f’sd
‘ +oup exac
Estimated Cost: $9.5M P oy s LA ™ . ' geographical
Y substation locations or

[} g
",' " line routes.
L) th

Projected In-Service: 12/31/2028

Alternatives:
Propsal | Proposing
ID Entity Upgrade Description Cost (SM)
72 PPL CurT\berIand - Williams Grove 230 I.<V line reconductor $78.59
Juniata - Cumberland 230 kV DCT line
330 PPL Build new Juniata - Hunterstown 500 kV line $329.03
386 PPL Buildd new Juniata - Three Mile Island 500 kV $334.61

A
o Haa‘n‘sﬁ?:rg

. ‘
B s L)
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| ComEd Transmission Zone: Baseline
é/ Wilton enter BT 4-5 CB

Process Stage: Recommended Solution e

Substations Transmission Lines
69 kv 69 kV

Criteria: Generator Deliverability New Lenox

bl 115 kv

Matteson

I 120 kV TAP1657 .
TEAC/SRRTEP assumptions: 2024 RTEP assumptions —_— o East Frankfort
Model Used for Analysis: 2029 RTEP Winter base case = o
Proposal Window Exclusion: Substation Equipment Exclusion S "

University XI:( North E.C.
Unwers iPark E.C.

Subs Identified 765 kV

Problem Statement: il

FG: 2024-W1-GD-W107, 2024-W1-GD-W108, 2024-W1-GD-W109, L _
2024-W1-GD-W5 - Wilton Ctr. /g |

In the 2029 RTEP Winter case, the Wilton Center-AD1-100 tap 345 kV

. incoln Energy Center
line is overloaded for a N-1 and N-2 outages. )

Existing Facility Rating:
Branch | SN/SE/WN/WE (MVA
Wilton - AD1-100 (345) 1364/1528/1590/1781

Capacity (kA
Wilton BT 4-5 [0

0 2 4 8 Mies
|1 1 ] ' | i [ 0 | Col
n
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| ComEd Transmission Zone: Baseline
é/ Wilton enter BT 4-5 CB

Recommended Solution: Replace the Wilton Center 345 kV BT 4-5 Legend
circuit breaker. (b3902.1 SHnsens TRnSmESORERE
( ) o 'i'::v S New Lenox
. ~ . 115 KV Matt:
Estimated Cost: $2.7 M 120 K 0w TAP1657 East Frankfort =
138 KV 138 kY
Preliminary Facility Rating: " e 161 kv
SN/SE/WN/WE (MVA s B " - o AL W ) Ll ¥ SO T AN
Wilton - AD1-100 (345 1679/2058/2091/2340 o o University ‘%& Narth £.C,
Subs Identified 765 kV Uni IVEI’S WPark E.C.
Capacity (kA m
Wilton BT 4-5 |8 >
Alternatives: - Wilton Ctr. ’éi
N/A
/ incoln Energy Center
Ancillary Benefits:
N/A —

Required In-Service: 12/1/2029
Projected IS Date: 12/1/2029

Previously Presented: 11/6/2024

0 2 4 8 Miles
|1 i ‘ ) | ] ' | | Co
n
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21
Process Stage: Recommended Solution
Criteria: Baseline & Generator Deliverability
TEAC/SRRTEP assumptions: 2024 RTEP assumptions
Model Used for Analysis: 2029 RTEP Summer and Winter base cases

Proposal Window Exclusion: None

Problem Statement:

FG: 2024W1-N1-ST51, 2024W1-N1-ST54, 2024W1-GD-$307, 2024W1-GD-$19, 2024W1-GD-
S376, 2024W1-IPD-S109, 2024W1-IPD-S110, 2024W1-IPD-S111, 2024W1-IPD-S112, 2024W1-
IPD-S113, 2024W1-IPD-S114, 2024W1-IPD-S115, 2024W1-IPD-S116, 2024W1-IPD-S117,
2024W1-1PD-S118, 2024W1-IPD-S119, 2024W1-IPD-S120, 2024W1-IPD-S121, 2024\W1-IPD-
$122, 2024W1-IPD-S123, 2024W1-IPD-S124, 2024W1-IPD-S125, 2024W1-IPD-S126, 2024W1-
IPD-S127, 2024W1-IPD-S128, 2024W1-IPD-S129, 2024W1-IPD-S130, 2024W1-IPD-S131,
2024W1-1PD-S132, 2024W1-IPD-S133, 2024W1-IPD-S134, 2024W1-IPD-S135, 2024\W1-IPD-
5136, 2024W1-IPD-S137, 2024W1-IPD-S138, 2024W1-IPD-S139, 2024W1-IPD-S140, 2024W1-
IPD-S141, 2024W1-IPD-S142, 2024W1-IPD-S143, 2024W1-N1-WT2, 2024W1-GD-W101,
2024W1-GD-W2, 2024W1-GD-W4, 2024\W1-GD-W105, 2024W1-IPD-W3,2024W1-IPD-
W4,2024W1-IPD-W5,2024W1-IPD-W6,2024W1-IPD-W7,2024W1-IPD-W8,2024W1-IPD-
W9,2024\W1-IPD-W10,2024W1-IPD-W11,2024W1-IPD-W12,2024W1-IPD-W13,2024W1-IPD-
W14,2024W1-IPD-W15,2024W1-IPD-W16,2024W1-IPD-W17,2024W1-1PD-W18,2024W1-IPD-
W19,2024W1-1PD-W20,2024W1-IPD-W21,2024W1-IPD-W22,2024W1-IPD-W23

In the 2029 RTEP Summer and Winter base cases, the Dresden-
Mulberry 345 kV double circuit is overloaded for N-1 and N-2 outages.

www.pjm.com | Public

ComEd Transmission Zone: Baseline
Cluster 1

)
929 Jack

r‘f

Collins
g

Crarmahan i sst

Dewi e L Pumgs.
+
+
Lo
Grundy
County

-~

’,
/4

Braidwood

Existing Facility Rating:

Branch | SN/SE/WN/WE (MVA
Dresden-Mulberry (345 1201/1479/1497/1710
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ComEd Transmission Zone: Baseline

Cluster 1

» As part of the 2024 RTEP Window 1, the projects listed in the table below were proposed to address ComEd Cluster 1

» Proposal 135 is an upgrade, with least cost, and addresses the posted violation well

Proposal ID #

Project Type

Project Title

Estimated

Project Description kV Level

Reconductor 345 kV lines 1202 &

135 UPGRADE  COMED

Cost ($M)

Reconductor 1.5 miles of 345 kV lines 1202 & 1227 from Dresden

to Mulberry with two conductor bundled 1033.5 ACSS conductor. 345 16.27

1227 Dresden to Mulberry Modify and replace towers as necessary to accommodate the
higher mechanical loads of the bundled conductor.
447 SEEENEELD | @epEy | Shie b Lk e Cut 345 KV L8014 Pontiac to Dresden into Mulberry 345 2360
Dresden into Mulberry
532 UPGRADE COMED  345kV Shunt Inductor at Mulberry Install new 345 kV shunt inductor at Mulberry 345 28.23

www.pjm.com | Public
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ComEd Transmission Zone: Baseline

A1 | _ Cluster 1

Recommended Solution: 2024-W1-135 L S Bt
*  Reconductor 1.5 miles of 345 kV lines 1202 & 1227 from Dresden to Mulberry ~ P

with two conductor bundled 1033.5 ACSS conductor. Modify and replace towers | upgrage 115 kv

as necessary to accommodate the higher mechanical loads of the bundled g;:;::

conductor. ($12.33 M) (b3915.1) D upgrade, us

; Upgrade 500 kV

- Install 345 kV circuit breaker on line 1202 (Dresden-Mulberry 345 kV) and s

upgrade sisconnects and associated equipment at Dresden 345 kV. ($3.77 M) _;;ﬂﬁ:;ﬁ::x:ﬁ:w

(b3915.2) P crenten

' Upgrade: Rebulld o Reconducioe

»  Upgrade disconnects and associated equipment at Mulberry 345 kV. ($0.17 M) -~ Trans Lines >= 345 kv

(b3915.3)

Total Estimated Cost: $16.27 M

Preliminary Facility Rating:
Branch | SN/SE/WN/WE (MVA
Dresden-Mulberry (345 1961/2112/2324/2457

Ancillary Benefits: Includes replacement of several existing structures that are 52
year old.

Required In-Service: 6/1/2029
Projected IS Date: 6/1/2029

Previously Presented: 11/6/2024
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ComEd Transmission Zone: Baseline

A1 ~ Cluster 2

HEr!ryI | : - P T TP S TS
Process Stage: Recommended Solution i < T —3) vm'@
Criteria: Baseline N-1-1 N"”hb"’d\
TEAC/SRRTEP assumptions: 2024 RTEP assumptions o
Model Used for Analysis: 2029 RTEP Summer base case T m
. : T T T Co.h AINES S SN ST Skokie
Proposal Window Exclusion: None way *' :
Problem Statement: ' o
FG: 2024W1-N11-ST37, 2024W1-N11-8T34 g e ,., — );
. Frrinmoeis
In the 2029 RTEP Summer base case, the Busse-Des Plaines 138 kV * - jcfifui
line is overloaded for N-1 contingency pairs. ; C
Existing Facility Rating: HPTURRRIERIR L DURRRERNR SR I S e
4 : : : : : : “:
Branch | SN/SE/WN/WE(MVA) | ; " Dupage
351/449/421/500 | - =3 B

¥ . -
§ Honmisce Date Cooter S8 caet CHZ Dads Canter
Church Ad.
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ComEd Transmission Zone: Baseline

é/ Cluster 2

» As part of the 2024 RTEP Window 1, the projects listed in the table below were proposed to address Cluster 2

» Proposal 816 addresses the posted violations, is an upgrade and represents a portion of an M-3 solution presented at August
TEAC (Need ID ComEd-2024-004)

. . . . P Estimated

Proposal ID # | Project Type Project Title Project Description kV Level Cost ($M)
816 UPGRADE COMED Autotransformer at Itasca Autotransformer at ltasca 345/138 14.31
888 UPGRADE COMED Reconductor Des Plaines to Busse ~ Reconductor Des Plaines to Busse L4605 138 7.21

www.pjm.com | Public PJM © 2024




ComEd Transmission Zone: Baseline

21 Cluster 2

Recommended Solution: 2024-W1-816

Install a new 420 MVA 345/138 KV autotransformer and associated 345 - on T o \dimivite W
kV and 138 kV circuit breakers at Itasca substation. (b3916.1) S 3 ' \ ﬂhbm\
L Greenfield 500 kV
Estimated Cost: $14.31 M L -
Preliminary Facility Rating: ::::::
o
420/480/420/480 o8 = 45 K
Tl‘alsmissuk: ms:::: ;:‘::ﬁm 4 = }
Required In-Service: 6/1/2029 - I el

Upgrade: Rebuild or Reconductor Schaumburg  Itasch

Trans Lines >= 345 kV

Projected IS Date: 6/1/2029 LR Ll E d | oo ¥
Previously Presented: 11/6/2024 - | . -
: i .Fumlnﬂui Mﬂ: ¢..
| l
- R R T e L
Cha’rrlres i
I Seimood §
U‘I“Chiullw. ! ‘mem

Cty of Batavie Soutnesst §
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First Read (Local Projects)
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| OVEC Transmission Zone: Baseline
é/ Kyger Creek Upgrades

Process Stage: First Read Legend eye Co-Op)

. . . Substations Transmission Lines ,
Criteria: Summer Gen Deliv . sok 69 KV

: . * 5K 115 kv
Assumption Reference: 2024 RTEP assumptions 120 kv o e 0 . Swm
: 138 KV Hemlock

Model Used for Analysis: 2029 RTEP Summer base case e - Rutland freigs s Bashan Switch
Proposal Window Exclusion: Substation Equipment Exclusion : ij‘: :: o -

Belleville j

500 kv Al
765 KV 500 kv

Flowgates: 2024-W1-GD-S418, 2024-W1-GD-S430 ' . A Ly \Y
owbush
Spom b 2
54 p‘br Granny_Run Switch Ry

|- | 1 \ 1 ] ". \ w
y "‘.‘ Constellium Ce:u%l"f
, Racme Popymer =

Problem Statement:

8 Mies

In the 2029 RTEP summer case, the Kyger — Sporn 345V line is overloaded i O
for multiple contingencies in Gen Deliv test.

umi

Existing Facility Rating: ‘ t::'ger Cr:; e Ce *3 | 7~ Mill R"u'ﬁ—-/
Rodady atri 1S ONe N i
- jah Lane
Z Eof Cottagewlle

Branch | SN/SE/WN/WE (MVA

SRS CELERST I N ZE I 1189/1540/1507/1778

Sive

>
s!-ﬂ ‘
i P__ __-_.
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Proposed Solution:

Replace OVEC owned station equipment, the station conductor and the
wavetrap at Kyger Creek 345 substation.

Estimated Cost: $0.8 M
Preliminary Facility Rating:

Branch | SN/SE/WN/WE (MVA
1800/1800/2022/2237

Alternatives: Considering the limited station scope and cost of the
upgrade, no viable transmission alternates were identified.

Required In-Service: 6/1/2029
Projected IS Date: 4/1/2029

www.pjm.com | Public

OVEC Transmission Zone: Baseline
Kyger Creek Upgrades

Existing:

Kvger
Creek H Sporn

Proposed:

Kvger
Crook H sporn

500 kV

45 kV

138 kV

69 kV

M45kV

23 kV

New

100
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| AEP Transmission Zone: Baseline
é/ Marysville Substation Upgrades

8 Mikes
1 a o 0 00 §n ‘e | Legend

Process Stage: First Read

Substations Transmission Lines

Criteria: Summer Gen Deliv . s 69 kv
Assumption Reference: 2024 RTEP assumptions : ﬁ: :10::
Model Used for Analysis: 2029 RTEP Summer base case :Ef: 130 KV
Proposal Window Exclusion: Substation Equipment Exclusion S o
Problem Statement: - o .
Flowgates: 2024-W1-GD-S386, 2024-W1-GD-S503 SHBS (GETies SR

In the 2029 RTEP summer case, the Marysville 765kV reactor lead towards

Sorenson is overloaded for multiple contingencies in Gen Deliv test. East Logan Co

Marysville

Existing Facility Rating: Honda East Liberty
ol-_|9_n_gl_ag_w_|nd-‘l-‘unnél D

Honda Marysville €

m

Branch | SN/SE/WN/WE (MVA
VEWACE SN EWAII YR 4047/4142/4484/4961

Mill Creek

Lg}dﬁqht {c) 2014 Esn
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| AEP Transmission Zone: Baseline
é/ Marysville Substation Upgrades

Proposed Solution:

Replace Marysville 765kV breakers B2 and B with 5000A 50KA breakers
and upgrade the existing wave trap towards Sorenson at Marysville
substation.

Estimated Cost: $10M Sorenson

Preliminary Facility Rating: Marysville . .
765 kv

N ETS AL CI SR ETWAIWI YA 5351/5351/5351/5351 MKV

138 kV

TG

Alternatives: Considering the limited station scope and cost of the 69 kv
upgrade, no viable transmission alternates were identified. 345KV

23 kV
Required In-Service: 6/1/2029 New
Projected IS Date: 4/1/2029 Sorenson

Marysville . .
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| AEP Transmission Zone: Baseline
é/ 7 Clusters AEP 3,4,5

Process Stage: First Read ) ) £ O

. ' ‘w( iz
Criteria: Summer Gen Deliv, N-1-1 — : | Berkshire Tn

Hartford-Tap.s Berrywood

Assumption Reference: 2024 RTEP assumptions
Model Used for Analysis: 2029 RTEP Summer base case unbury
. - 'O
Proposal Window Exclusion: None | Vassell___
Problem Statement: P o

Cluster 3: Flowgates 2024W1-N11-ST33, 2024W1-N11-ST39

In 2029 RTEP summer case, the Genoa — Westar 138kV line is overloaded
for multiple N-1-1 contingency pairs.

Cluster 4: Flowgates 2024W1-N11-ST13, 2024W1-N11-ST15, 2024W1-N11-
ST20, 2024W1-N11-ST21

In 2029 RTEP summer case, the Maliszewski — Polaris 138kV line is Logend ' Lazell \ v enoa
overloaded for multiple N-1-1 contingency pairs. e it | ariszaWestar

69 kv : i Corridog g street
Cluster 5: Non-competitive Flowgates 2024W1-GD-S395, 2024W1-GD-5437, e &ﬁ Westerville  gp/ing Road \
! usch
Linworth

2024W1-GD-S438, 2024W1-GD-S439, 2024W1-32GD-S28, 2024W1-32GD- o

S29, 2024W1-32GD-S30, 2024W1-32GD-S31 161 kv Huntley
In the 2029 and 2032 RTEP summer cases, the Maliszewski — Vassell 765V ;SZZ Sa%e%% Bleadon
line is overloaded in Gen Deliv test. 500 KV _ BB
Subs Identified 765 KV Karl
Tap L28 Morse Capyright:(c) 2014 Esn
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| AEP Transmission Zone: Baseline
221 Cluster AEP-3.4.5

» As part of the 2024 RTEP Window 1, the projects listed in the table below were proposed to address Cluster AEP-3, 4, 5

Project . . . v Estimated
Type Project Title Project Description Cost ($M)

Proposal ID #

Establish a 345 kV yard at the existing Maliszewski station and upgrade the 765 kV

portion of the station to accommodate and install a 765/345 kV transformer and cut

in the existing Hyatt - West Millersport 345 kV; Hyatt - West Millersport 345 kV Cut

In at Corridor 345KV station; Station work at Corridor 345 kV station, Hyatt 35kV 145.494
station and Marysiville 345kV station; Relaying Upgrades at West Millersport 345 kV

; Maliszewski - Corridor 345 kV Reconductoring; Bokes Creek - Marysville 345kV

408 GREENFIELD AEPSCT AEP -3/4/5 Maliszewski 765/345 kV Upgrades  Reconductoring; Marysville - Hyatt 345 kV Rebuild 765/345

- Jester greenfield 765/345kV station

- Approx. 12 miles of greenfield 345kV double circuit transmission line between 229.411
350 GREENFIELD TRNSRC AEP - 3/4/5 Jester - Hayden Jester greenfield 765/345kV Station and Hayden 345kV stations. 765/345

Replace the existing 138 kV series reactor at Maliszewski station with a 4% reactor

with a higher continuous current rating. In addition, the proposal will upgrade limiting 2.328
863 UPGRADE __AEPSCT AEP-3/4 Maliszewski Series Reactor Upgrades _station equipment on the reactor bypass 138
744 UPGRADE AEPSCT AEP-4 Maliszewski-Polaris Rebuild Rebuild the 2.8 mile 138 kV line between Maliszewski and Polaris stations. 138 8.884

Rebuild the approximately 2 mile long 138 kV line between Westar and Genoa 3789
338 UPGRADE AEPSCT AEP-3 Genoa-Westar Rebuild stations. 138 '

Perform a sag study and mitigate clearance issues on Westar - Genoa 138 kV line to 5 815
464 UPGRADE AEPSCT AEP-3 Genoa-Westar Sag Remediation  allow line to operate to conductor's designed rating 138 '

« Additionally, in the non-competitive solution, AEP submitted a solution to upgrade 765 kV circuit breaker 'B' to a 5000A / 50 kA breaker at Maliszewski station . In addition,
the project will replace disconnect switches on breakers 'B' and 'D", upgrade the existing wavetrap towards Marysville, and upgrades relays on the 765 kV lines towards
Marysville and Vassell. Estimated cost: $6.9M;

www.pjm.com | Public PJM © 2024




| AEP Transmission Zone: Baseline
221 Cluster AEP-3.4.5

Short List presented at the 11/6/2024 TEAC. With the selected regional transfer solution, , the Maliszewski — Vassell 765V line overload
ICluster 5 is solved, therefore, the Non-Comp part is not needed anymore, the two options are updated as follows:

| proposa | Estimate Cost oM

Option 1 408 145.494

Option 2 863 +Noncomp 2.328 9228
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| AEP Transmission Zone: Baseline
221 Cluster AEP-3.4.5

Based on most recent forecast information, the Columbus area will have up to 1.4GW load increase and majority of the load will be in service
by year 2028 (+3 year need). PJM, confirmed the 2025 LF will include this load for AEP by the identified timeline and modeled the additional
1115MW load in this area and performed the sensitivity study on 2029 RTEP case.

With the additional 1115MW load, Multiple facilities are overloaded in Gen Deliv test and/or N-1-1 test:
» Bokes Creaek — Marysville 345kV line

» Maliszewski 765/138kV transformer

* Hyatt - Vassell 345kV line

* Genoa - Spring Road 138kV line

« Maliszewski — Polaris 138KV line

* Maliszewski reactor 138kV bypass

* Westar —-Genoa 138kV line

» Polaris — Westar 138kV line

Proposal 863 couldn’t solve these issues, while proposal 408 (primarily brown field) addresses all of them.
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| AEP Transmission Zone: Baseline
221 Clusters AEP- 3. 4. 5

Proposed Solution: 2024-W1-408 Bokes creek

Reconfigure Maliszewski 765 kV station from 2 breakers to a 6 breaker ring Existing

bus. Install a new 765/345 kV transformer. Establish new 345 kV breaker
yard with 3 string breaker and a half to include a line exit to Hyatt and a line
exit to Corridor. Estimated Cost: $79.736M Mee

Flalisrewskl

Loop the existing Hyatt - West Millersport 345 kV line into the new
established 345 kV yard at the Maliszewski station. Estimated Cost: $ OM .

Establish a 0.18 mile double circuit 345 kV line extension to cut the existing . e Ml
Hyatt — West Millersport 345 kV line in and out of Corridor station.
Estimated Cost: $3.101M

Carrdar

Install three new 345 kV breakers at Corridor station in order to S Legend
accommodate the cut in of the Hyatt- West Millersport 345 kV line. Proposed 765 kv
Estimated Cost: $ 5.521M 345 kV

138 kV

Reconductor 10.2-mile of Maliszewski-Corridor 345 kV line. Estimated o
Cost: $18.301M o 69 kv

345kV

Reconductor 4.75-miles of the existing Bokes Creek-Marysville 345 kV
circuit. Update the associated relay settings. Estimated Cost: $6.668M

23 kv

New

Rebuild 4.4-miles of the existing Marysville - Hyatt 345 kV double circuit line
where it extends into Marysville station. Estimated Cost: $26.256
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| AEP Transmission Zone: Baseline
221 Clusters AEP- 3. 4. 5

Proposed Solution: 2024-W1-408

Upgrade 345 kV breakers K & K1 along with associated switches and
conductor to 5000A at Hyatt Station. Estimated Cost: $2.944M

Upgrade the relaying and associated equipment at West Millersport station
to coordinate with the cut in work to Corridor station. Estimated Cost:
$0.410M

Upgrade 3000A 345 kV breaker 'L2" along with associated terminal elements
to 5000A at Marysville. Estimated Cost: $2.558M

345kV

Total Estimated Cost: $145.494 S Legend

Required IS Date: 6/1/2029 Proposed 765KV | e—

Projected IS Date:12/31/2028 f’;‘z :: —
Marysute : 69 kV ——
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Proposed Solution: 2024-W1-408

Existing/Preliminary Facility Ratings:

Facility Name

Maliszewski 765/345 kV Transformer
Maliszewski - Hyatt 345 kV
Maliszewski - Corridor 345 kV
Corridor - West Millersort 345kV
Maliszewski - Marysville 765 kV
Maliszewski - Vassell 765 kV
Marysville - Hyatt 345 kV

Marysville - Bokes Creek 345 kV
Hyatt - West Millersport 345kV

www.pjm.com | Public

AEP Transmission Zone: Baseline

Existing Ratings (SN/SE/WN/WE)

N/A
971/1335/1722/1722
N/A

N/A
4047/4571/4484/4961
4142/4142/5133/5133
1409/1868/1781/2144
897/1302/1138/1451
971/1335/1234/1585

Clusters AEP- 3,4, 5

Preliminary Ratings (SN/SE/WN/WE)

2742/3097/2742/3097
971/1419/1234/1585
1478/2056/1867/2307
971/1335/1234/1585
5138/5138/5138/5138
5138/5138/5138/5138
1740/2034/2022/2237
1385/1841/1750/2092
N/A
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| ATSI| Transmission Zone: Baseline
21 Cluster 2 (ATSI)

Process Stage: First Read p \,"‘ ”‘ I Legend
i i Substations Transmission Lines
Criteria: Summer & LL Gen Deliv and N-1 | i e Ll
\ + MK 115 kv
) “ e 120 kv
Assumption Reference: 2024 RTEP assumptions R 138 KV e
& = 161 kv
o R 161 KV
Model Used for Analysis: 2029 RTEP Summer and Light load base case A 72 o 230 kv
2 — e = 0 . 500 KV 245 KV
Proposal Window Exclusion: None & 765 KV 500 kv
Subs |dentified 765 kV
Problem Statement: e,
2024W1-GD-S865, 2024W1-GD-S866, 2024\W1-GD-S885, 2024W1-GD-5353, 2024W1-GD- = "-‘-hew Departure Beaver; Ave2 f'?ffff'g:_"«: -
S855, 2024W1-GD-S858, 2024W1-GD-S861, 2024W1-GD-S864, 2024W1-GD-S848, 2024W1- . cL 2 Ford ms“el R m'..,a... Jr
GD-S849, 2024W1-GD-S868, 2024W1-GD-S872, 2024W1-GD-S850, 2024W1-GD-S853, Greenfi eld ; oL

"'e't NASA Plum Brook ~ WestlLomipl —=f e

iy Fodlogup oy \
o \J Mo Brorce:
HLanlrneCtT K aterl ﬁ .._.l Bt T

D Hurod Fe South?

- . 'f_[fi J h ¢ Shawy
- I hewang ohnson—
L Fieldstone

2024W1-GD-S856, 2024W1-GD-S851, 2024W1-GD-585, 2024W1-GD-S897, 2024W1-GD-S400,
2024W1-N1-ST100, 2024W1-N1-ST101, 2024W1-N1-ST103, 2024W1-N1-ST104, 2024W1-N1-  nergy Genter
ST33, 2024W1-N1-ST34, 2024W1-N1-ST37, 2024W1-N1-ST38, 2024W1-N1-ST39, 2024WI-NT- ooy Stone Street
ST48,2024W1-N1-ST49, 2024W1-N1-ST55, 2024W1-N1-ST56, 2024W1-N1-ST73, 2024W1-N1- tmem,'h@ms | Frdnsod

ST76 nt Ceter  Clyde City CW' Gmmn—l / Norfolk Avery ; 2 :i'l A "\ Shinrock Oberin< Ma‘“”““ . (Robson
In 2029 RTEP summer case, multiple 138 kV lines are overloaded for N-2 contingency pairs. In A g it i "",.',.1.. e Yo% \Syakeman Baird “Henrietta arlisle
addition, two 345 kV lines are overloaded for N-2 contingency pairs. orsen'Spngs  WErAUDmOIVE L O s Aot S3 Adams Buckeye P LM Camden \é}gfange
Flat Rock © Gerber c«nm e

2024W1-GD-LL93, 2024W1-GD-LL94, 2024W1-GD-LL96, 2024W1-GD-LLI7, 2024W1-GD-LLI, AC2-103 " | Brighton
2024W1-GD-LL99, 2024W1-GD-LL103, 2024W1-GD-LL104, 2024W1-GD-LL105, 2024W1-GD- A T S I N hiian
LL106, 2024W1-GD-LL107, 2024W1-GD-LL108 °°""~"T _ Wellifigton

Street Switch EHanvllle ,‘ opmqht {c) 2014 Esn

In 2029 RTEP Light Load case, multiple 138 kV lines are overloaded for N-2 contingency pairs.
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| ATSI| Transmission Zone: Baseline
21 Cluster 2 (ATSI)

* As part of the 2024 RTEP Window 1, the projects listed in the table below were proposed to address Cluster 2 in ATSI zone

Project Proposing . . . o Estimated
Proposal ID # Entity Project Title Project Description kV Level Cost ($M)

Rebuild Beaver to Johnson, Greenfield to Lakeview, Avery to Shinkrock, Avery to
Rebuild/Reconductor existing 138 Hayes and Greenfield to Beaver Corridor. Reconductor 1 span from Ottawa

kV lines/Terminal upgrades at 345 substation. Upgrade terminal equipment at Beaver, Davis Besse & Bayshore 345 2651
605 UPGRADE ATSI kV substations kV substation. Swap 345 kV line terminals at Beaver 345 kV substation 138/345
Build a new approximately 88 miles Lemoyne - Lake Avenue 345 kV line by
New 345 kV line between Lemoyne leveraging existing 138 kV corridors. Associated yard work at Lemoyne and Lake 455.0
843 GREENFIELD ATSI to Lake Ave Ave 345 kV substations 345
New double circuit 345 kV line  Build a new 79 mile 345kV double circuit line from Fostoria Central to Lake
between Fostoria Central and Lake Avenue 345kV station. - Lake Ave 345kV station. Associated Substation work at 328.3
694 GREENFIELD  TRNSRC Ave Fostoria Central and Lake Ave 345 kV substations 345
Construct a single circuit 345kV line from ATSI's Lemoyne substation to ATSI's
New 345 kV line between Lemoyne Lake Ave substation. Associated yard work at Lemoyne and Lake Ave 345 kV 202.0
533 GREENFIELD NEXTERA - Lake Ave substations 345
Install second circuit on open tower position along the existing Bayshore - Davis-
Besse 345 kV line. Utilize spare tower position on the Davis-Besse to Lemoyne 2573
New 345 kV line between Bayshore line to string a new 345kV circuit from Davis-Besse to Lake Ave. Associated ’
294 GREENFIELD NEXTERA to Davis Besse to Lake Ave  yardwork at existing Bay Shore, Davis Besse and Lake Ave 345 kV substations 345
Install second circuit on open tower position along the existing Bayshore - Davis-
Besse line. Utilize spare tower position on the Davis-Besse to Lemoyne line to
New 345 kV line between Bayshore string a new 345kV circuit from Davis-Besse to Lake Ave. Install new circuit on 344.1

to Davis Besse to Lake Ave  empty tower position on portion of Lemoyne - Davis Besse corridor. Associated
New 345 kV line between Lemoyne yardwork at existing Bay Shore, Davis Besse, Lemoyne and Lake Ave 345 kV
357 GREENFIELD NEXTERA to Lake Ave substations 345
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| ATSI| Transmission Zone: Baseline
21 Cluster 2 (ATSI)

Proposed Solution: Proposal #605 (Modified) . L P U Legend
=) Substations Transmission Lines
Rebuild the 7.46 miles of Avery - Shinrock 138 kV Line with 795 kemil 26/7 ACSS (7.46 miles) = = . s 69 kv
($15.2M) R HIRV 15 K
o { 7 120 k¥ 120 KV
e 138 KV -
Rebuild the 13.45 miles of Greenfield - Lakeview 138 KV Line from 2 x 336.4 kemil 26/7 ACSR to . 161k S
1 x 795 kemil 26/7 ACSS ($59.68M). o 4 . 20w “; ::
h = N 345 KV el
W £ T 345 kv

Rebuild the 6.5 miles of Avery-Hayes 138 kV Line with 795 kemil 26/7 ACSS conductor

.\_\h .f f-' A
($11.01M) Lake'ﬂew E:Green;ield ""‘;

765 kV 500 kV

Subs |dentified T6S kV

Rebuild the Greenfield - Beaver 138 kV corridor (32 miles) with 795 kcmil 26/7 ACSS. This = Avon Lake g™
corridor encompasses multiple 138 kV lines that are constructed on common towers ($131.43M) e <. Shinrock "'“A;:;rp Adi
=S PRI ] W Beaver 21st Streat p‘lnch ¢
Total Estimated Cost: $217.32M 7N e 1 38 W }stt Loréin P L
\ . ﬂowm::s ﬂrﬂm R Mtﬁl i “}Nahmal Bro (LS
Additional Benefits: (¢

A=ty

~:Huron L|me Co

- S

coh 1 srst g
» Brownfield options provides sufficient headroom on overloaded facilities, regional solution ] J . R : / | ‘;:f'.‘;,, Bt i.
further lowers loadings on existing HV and 138 KV facilities and upgrading lines that are build €N Springs AVELy sCertaingTe %2 B'"“'"!Jham Fields

Obenm _oRobson Loraln-Méd ina

S netta ~Ernsle
man
- LM Camden

Projected in-service date: 6/1/2029 fis d =T 5 Buckeye P

100-70 years ago Clyd
yde City chae

Required In-service date: 6/1/2029

LM Brighton
|

Walfingtan Cup\rnqp {c) 2014 Esn
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é/ Dominion Transmission Zone: Baseline
500KV Line #579 Rebuild (End of Life Criteria)

Process Stage: First Review
Criteria: Dominion’s FERC 715 Planning Criteria (C.2.9 — End of Life Criteria)

< M= :.:":‘7{\? )

Assumption Reference: FERC 715 Planning Criteria 8 MEEE:“ HEE: por jf“zmw :

Model Used for Analysis: 2024 Series 2029 RTEP cases H - ""\\ Saom 70

Problem Statement: § Al TN S

* Line #579 is approximately 33.1 miles of 500kV transmission line from Septa ® o v W §
to Yadkin. Most of the line is Corten 5 Series, but approximately 8.4 miles of ° mﬁ?:[ b~ - {h
the line has 230 KV Line #2110 line underbuilt on 5-2 Corten towers. These = Tl e WO S5}
structures were installed in 1985 and are approaching the end of service life. P M“;J';a“’ LA

«  Corten Series 5 towers have been problematic for many years and fallen intoa | = m;%ﬁc&mﬂn -rn;-:w::.fmm /A O
pattern where Dominion can expect to return for future maintenance if the line L 2-;{._,?": Z i, e
is not rebuilt by the requested target date. e ——

« Third party assessment has determined that the towers have corroded to a b e DL e
point where they exhibit pre-mature thinning of structure members and pack- s - Ao
out at joints. If left unaddressed these issues could result in failure of structures e Nl —— T ey
and potentially the collapse for the line. (DOM-O1) N LA " County Cresapeake y

. = City rickon
D o m i n i o n County

Continued on next slide....
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PY

Existing Facility Rating:

SN/SE/WN/WE (MVA)

230KV Line #2110 Thrasher — Suffolk 940/940/1193/1193 8
500KV Line #579 Septa — Yadkin 3426/3426/3984/4018 g
Preliminary Facility Rating: §
Coanch | SuSEWNWE (VA é
230KV Line #2110 Thrasher — Suffolk 940/940/1193/1193 —
500KV Line #579 Septa — Yadkin 4357/4357/5155/5155 =
4.__‘
Proposed Solution: Proposal 2024-W1-980: -
*  Rebuild approximately 33.09 miles of 500 kV line #579 from structure 579/1
inside Septa substation to structure 579/193 inside Yadkin substation.
* Rebuild approximately 7.7 miles of 230kV Line #2110 Suffolk — Thrasher that
share the double circuit towers under Line #579.
* At Septa substation, upgrade CB (579T586), breaker switches (56288,
57985, 58688 & 57988), and line leads to 5000A rating to support Line #579 —
rebuild.
* At Yadkin substation, upgrade line leads to 5000A rating to support Line
#579 rebuild.

Estimated Cost: $216.78 M
Required In-Service: 6/1/2029

www.pjm.com | Public

Dominion Transmission Zone: Baseline
500KV Line #579 Rebuild (End of Life Criteria)

\. W mk ﬂon-Lmru‘ York™ & '“"5}‘-’ ’\61 i
ﬁbr, .|.J} warwi £ COUNLY P'"'-“u'/
L]

) pnrrNFz\Ls City \ "”"1_ : Boxom Comer
S ounty Hﬁmﬁ'fsﬁ'"o" New 3
iaasiad City '“{L’
wirersiter Ih-wnc . /..,
\ _‘Cnu’m’/‘-’ ¥
/-\ Copalard Park
. Y

Wight
County

1mm Virginia ™

- Rur
W South Merfek s
Hexarders Corner # Beach City
) #County’, ¥, . e County
ol _ {.‘:-uw?  Duzer
Fortst utn

Portsmouth City.

s n Run
Southampton N Eneay & .
County -
{Thrasher SV,
West Landing
Frapklif vk
City + Fent
ounty o entress
Pocaty
»
Wasking Cornar Frankhn | + # g Suffolk City -
,..39 .a:_"" » Y - County Chesapeake
amgl

City Hickan,
County
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First Read (Regional Cluster)
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| 2024W1 — Regional Cluster
é/ Preferred Solutlon 2024- W1 967

Proposed Solution: 2024-W1-967 (Revised) Y R -~ — {_ﬂf - r( L0
*  Build a new 500kV line: North Anna — Kraken — Yeat Fauquier < o "“'”,”? = / n
S r ) or 5O ~—— County
— Tie in 500kV line Kraken into Yeat substation 8 County ok o e MH"’ ) y oo e g
+ Build a new 500/230KV Kraken substation 2 ™ [oristhrs P },ossum,’ Possum Meter
— Tie in 500kV line #568 Ladysmith — Possum Point O "L vemnanc o - YPoml’ iy 1ana
— Tiein new 500kV line North Anna - Kraken - Yeat O boor Ny ; 7] ot .
— Install (2) 1440MVA 500/230kV transformers 0 Morrisville ! ¢ '
*  Upgrade substation equipment at North Anna g ('_:717” 5 \\
+  Expand Ladysmith substation y [' ;’,._fJ
*  Upgrade terminal equipment at ElImont substation — f // 'a “‘\
. g . . T Widemess OF o ) /’F_-/ '
Existing Facility Rating: /;: frede::l::;r.-unr-; . ,l
S Leanen | swsewwwevs IS i e ~
Vir I m | a‘bum S \\
1 500kV Line North Anna — Kraken NA : 1 ate Fosa ®
AR O Spotsylvanla Chancellon .
2 500KV Line Kraken — Yeat NA COUNY et ® clmich R, NI River © P N
Orange D o #Fayten D?T] i i . SummtD.P
Preliminary Facility Rating: Spotsylvania _ .
Doubledsy O P County "\:'\.4-\/} e tmoreinng
| # [Branch | susEwnwemva) [N A
1 500KV Line North Anna — Kraken 4357/4357/5155/5155 ‘ | J"*””(’ k_
’
2 500kV Line Kraken — Yeat 4357/4357/5155/5155 . -\
Estimated Cost: $704.25 M o el County ,
Required IS Date: 6/1/2029 bune COUNY
Projected IS Date: 6/1/2029 e Hahovar

County
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Proposed Solution: 2024-W1-820 (Revised)

* Build a new 765kV line from Joshua Falls — Yeat
— Substation upgrades at Joshua Falls

* Build a new 765/500/230kV Yeat substation
— Cutinto 500KV line Bristers — Ox and 500kV line
Meadowbrook — Vint Hill
— Cut into 230kV line Vint Hill — EIk Run

Existing Facility Rating:

S Tomnen | susewnwema

1 765kV Line Joshua Falls - Yeat NA

Preliminary Facility Rating:

S Lo | susewnwea

1 765KV Line Joshua Falls - Yeat 5523/5523/6845/6845

Estimated Cost: $1,055.3 M

Required IS Date: 6/1/2029
Projected IS Date: 6/1/2029

www.pjm.com | Public

W) eeccceece

.,
Lexington

Joshua Falls

2024W1 — Regional Cluster
Preferred Solution: 2024-W1-820

'
Einaad e =
P
S 5
\7rl: Possum Edin’t
L.
Morrisville/ { [ maryiang
' i [ -
"\\\i ’« ""7';
R L
g
Chancellor
Spotsylvania !
S
oms LS
North Anna " Ladysmith
“\." Vvirag nia
-~ _qunnlngham
Fluvanna P.S.
| R I O n

Q
Midlothian
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| 2024W1 — Regional Cluster
21 Preferred Solution: 2024-W1-708

Proposed Solution: 2024-W1-708

i".

i i i n ce:::' :,". < ‘ '
+ Construct a new 175 miles Amos to Welton Springs 765 kV line. Add one 765 o A x -’
kV breaker at Amos Substation to expand the breaker and a half scheme to ~ - : '
accommodate the new Amos - Welton Springs 765 kV Line. Upgrade 115 kv
*  Construct a new switchyard (Welton Springs) with 765 kV bus, two 250 MVAR 3:::2::
shunt capacitors, and a +/-500 MVAR STATCOM. @ upgrade 500 kv
Upgrade 765 kV
* Construct a new 86 miles Welton Springs to Rocky Point 765 kV line. s:,. 345 kv
«  Construct a new substation called Rocky Point with a 765 kV and a 500 kV —
yard. Loop in the Doubs - Goose Creek 500 kV line, the Doubs - Aspen 500 Greenfield
kV line, and the Woodside — Goose Creek 500 kV line. PR

Trans Lines >= 345 KV
+ Expand Black Oak Substation to accommodate the connection of the 502 Jct -

Woodside 500 kV line and loop the 502 Jct - Woodside 500 kV line into the },
Black Oak substation by constructing ~0.85 miles of new 500 kV line into and
out of Black Oak 500 kV substation. '
* Upgrade the terminal equipment on the Doubs No. 1 500/230 kV Transformer. ¥ =&

John'Amos

Estimated Cost: $1,944.98 M X

Required IS Date: 6/1/2029 . o
Projected IS Date: 12/1/2029
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Proposed Solution: 2024-W1-551

+ Terminate the Woodside - Goose Creek 500 kV Line into Doubs
Substation, creating the Woodside - Doubs #2 500 kV Line.

* Re-route the Chanceford - Doubs 500 kV Line into the Doubs - Goose
Creek corridor, creating the Chanceford - Goose Creek 500 kV Line.

This will require ~0.6 miles of new 500 kV line from Doubs Substation
into the Doubs - Goose Creek corridor.

Estimated Cost: $13.97 M

Required IS Date: 6/1/2029
Projected IS Date: 12/1/2029

www.pjm.com | Public

2024\W1 — Regional Cluster
Preferred Solution: 2024-\W1-551

— J
\dentified Reinforcement e e S

- Greenfield 230 kV ’
. Greenfield 500 KV
’ Greenfield 765 kV
Upgrade 115 kV Washington
Upgrade 138 kv County
Upgrade 230 kv Frederick S
Upgrade 500 kV County + Now Hasa:
Uparade 765 kV
Subs >= 345 kV / Maryland
/ Lime Kin
Transmission System Enhancement ! ’ *
Utilizing E xisting ROW '

Greenfield

* Monceacy
Waal Jalfarsos

Upgrade: Rebulld or Reconductor
Trans Lines >= 345 kV

Loudoun
O Cracel | County
Virginia
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Proposed Solution: 2024-W1-24 Revised

Rebuild 230kV Line #280 and #299 Marsh Run - Remington CT
— Terminal equipment upgrades at Marsh Run & Remington

Partial reconductor/partial wreck & rebuild of 230kV Line #2161 Gainesville

— Wheeler

— Terminal equipment upgrades at Gainesville & Wheeler
— Relay resets at Trident substation

Rebuild 230kV Line #213 and #225 from Thelma — Lakeview
— Terminal equipment upgrades at Thelma & Lakeview

Reconductor 230kV Line #2003 Chesterfield — Tyler — Locks — Poe
— Terminal equipment upgrades at Poe & Tyler
— Relay resets at Chesterfield

Reconductor 230kV Line #2002 Carson — Poe
— Terminal equipment upgrades at Carson & Poe

Build a new 230kV Line from Nokesville — Hornbaker using the vacant arms
of the double circuit monopole structures installed as part of a previous
project

— Terminal equipment upgrades at Nokesville & Hornbaker

Continued on next slide...

www.pjm.com | Public

:l: il"—bq?

2024W1 — Regional Cluster
Preferred Solution: 2024-\W1-24 >

Noke g Delawar

Maryland

irginia

M orth cC ar lin a

PJM © 2024




2024\W1 — Regional Cluster

A0)m Preferred Solution: 2024-W1-24
Proposed Solution: 2024-W1-24 Revised - ﬁf:“'“e “""Wm"““r{r E

- Greenflekd 230 kV Trident “»_Clover Hill
* Build a new 230kV Line from Elmont — Ladysmith on the existing 5-2

. Greenfield 500 kV e
structures between the two stations . Creenmearssky w‘""e
. . . Upgrade 115 kv Remington C.T.
— Terminal equipment upgrades at EImont & Ladysmith @  upgrade 138 kv |
*  Build a new 230kV Line from Cloverhill — Ox SRS Q
) _ _ @  Upgrade 500 kv l
— Terminal equipment upgrades at Ox and Cloverhill Upgrade 765 kv .
+ Build a new 230KV Line from Raines ~ Cloud Subs 5= 345 t
. . i Transmission System Enhancement d
— Terminal equipment upgrades at Cloud and Raines Utilizing Existing ROW
. . irgini
+ Reconductor and convert 115kV Line #121 to 230kV between Poe — Prince | %= T
™™ Upgrade: Rebuild or Reconductor

George Cheste |eld
— Terminal equipment upgrades at Poe & Prince George

* Build a new 230kV Line #9491 from Morrisville — Anderson using existing
tower structures supporting 500kV Line #545 Bristers — Morrisville

— Terminal equipment upgrades at Morrisville and Anderson Branch

Trans Lines >= 345 kV

NS

@mﬂ +
i L)
qo_ [(Thelmay i Lakeview
L
)

Estimated Cost: $672.43 M

N orth C a rgo

Required IS Date: 6/1/2029 =T

Projected IS Date: 6/1/2029

Pantego ‘ ¥
Terra.Ceial I LA — ‘
e R j _Jl‘

Continued on next slide...
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PY

Existing Facility Rating:

I N, T

230kV Line #280 Marsh Run — Remington
230kV Line #299 Marsh Run - Remington CT

230KV Line #2161 Gainesville — Wheeler

230kV Line #213 Thelma — Lakeview
230kV Line #225 Thelma — Lakeview

230kV Line #2003 Chesterfield — Tyler
230kV Line #2003 Tyler — Locks — Poe

230KV Line #2002 Carson — Poe

230kV Line from Nokesville — Hornbaker

230KV Line from Elmont — Ladysmith

230KV Line from Cloverhill — Ox

230kV Line from Raines — Cloud

115kV Line #121 to 230kV between Poe — Prince George
230KV Line #9491 from Morrisville — Anderson

www.pjm.com | Public

1202/1202/1332/1332
608/608/769/769

808/808/895/895

470/470/596/596
470/470/550/555

1047/1047/1160/1160
470/470/596/596

722/722/914/914
NA
NA
NA
NA
262/262/290/290
NA

2024\W1 — Regional Cluster
Preferred Solution: 2024-\W1-24

Preliminary Facility Rating:
4 lBranch | SNSEWNWEWVA.

1

© o0 N O O b W DN

-
o

230kV Line #280 and #299 Marsh Run - Remington CT
230kV Line #2161 Gainesville — Wheeler

230KV Line #213 and #225 from Thelma — Lakeview
230kV Line #2003 Chesterfield — Tyler — Locks — Poe
230kV Line #2002 Carson — Poe

230kV Line from Nokesville — Hornbaker

230KV Line from Elmont — Ladysmith

230KV Line from Cloverhill — Ox

230kV Line from Raines — Cloud

115kV Line #121 to 230kV between Poe — Prince George
230KV Line #9491 from Morrisville — Anderson

1573/1573/1648/1648
1573/1573/1648/1648
1573/1573/1648/1648
1573/1573/1648/1648
1573/1573/1648/1648
1573/1573/1648/1648
1573/1573/1648/1648
1573/1573/1648/1648
1573/1573/1648/1648
1573/1573/1648/1648
1573/1573/1648/1648
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Proposed Solution: 2024-W1-781
* Upgrade 500/230kV transformer at Goose Creek substation

+ Uprate bus at Brambleton to support 500kV LN #558 Aspen — Brambleton uprate
* Remove Vint Hill substation terminal from Wishing Star — Vint Hill — Morrisville
o00kV Line
* Remove terminal equipment from Vint Hill 500kV substation
Existing Facility Rating:
T4 leranch | SNISEWNWEMWVA)
1 500kV LN #558 Aspen — Brambleton 3464/3464/3984/4018
2 500/230kV Goose Creek Transformer 900/954/1159/1213

Preliminary Facility Rating:

S5 Lo | susewwwe e

1 500kV LN #558 Aspen — Brambleton 4357/4357/5155/5155
2 500/230kV Goose Creek Transformer 1440/1440/1440/1440

Estimated Cost: $34.03 M

Required IS Date: 6/1/2029
Projected IS Date: 6/1/2029

www.pjm.com | Public

Culpeper isvill
County arrisviie Stafford
Cubzoe County !
Madison ¥ Sieveniburg Tag R
County Cuilpsper D.F & — uber Aload
nched OB ’ Moundin Run R‘\\
] .

2024W1 — Regional Cluster
Preferred Solution: 2024-W1-781
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Proposed Solution: 2024-W1-81

Broadford 765 kV Upgrade Estimated Cost: $4.5 M
Cloverdale 765 Upgrade Estimated Cost: $0.2 M
Museville - Smith Mountain 138 Sag Study Estimated Cost: $1.75 M

Smith Mountain — Rock Castle - Moneta 138kV Sag Study Estimated Cost:

$1.6 M
Smith Mountain 138 kV Upgrade Estimated Cost: $0.4 M

Smith Mountain - Redeye - Candler's Mountain - Opossum Creek 138 kV
Reconductor Estimated Cost: $40.8 M

Candler's Mountain 138 kV Estimated Cost: $0.2 M
Opposum Creek 138 kV Estimated Cost: $0.1 M
Claytor Station Upgrade Estimated Cost: $0.2 M

Claytor - S Christiansburg - Tech Drive 138 kV Sag Study Estimated Cost:
$1.725 M

Roanoke 138 kV Station Upgrade Estimated Cost: $0.1 M

Reusens — Monel — Gomingo 138kV Sag Study Estimated Cost: $0.25 M
Leesville Station Upgrade 138 kV Estimated Cost: $0.6 M

Otter 138 kV Station Upgrade Estimated Cost: $0.1 M

Altavista - Otter - Johnson Mountain - New London 138 kV Reconductor
Estimated Cost: $17.28 M

www.pjm.com | Public

2024\W1 — Regional Cluster
Preferred Solution: 2024-\W1-81

9
e
9
L
J
2
J
@
o Joshua Falls
/;.-._'
—
~ e
P Rockcastle! \ 'Altavista’
\ leesville
\Thornton|

Tennessee | Eden Person )
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Proposed Solution: 2024-W1-81

. Replace the station equipment and install 2nd 765/138 transformer
at Joshua Falls 138kV Station. Estimated Cost: $40 M

. Reconductor the Fieldale — Thornton 138kV line. Estimated Cost:
$24.6 M

. Perform the sag study for the Fieldale — Oak Level — Grassy Hill 138
kV line. Estimated Cost: $2.615 M

Total Estimated Cost: $137.02 M

Required IS Date: 6/1/2029
Projected IS Date: 12/31/2029

www.pjm.com | Public

2024\W1 — Regional Cluster
Preferred Solution: 2024-\W1-81

Legend

Identified Reinforcement
# Greenfield 230 KV

L] Greenfield 500 kv

. Greenfield 765 kv
Upgrade 115 kV
Upgrade 138 kV
Upgrade 230 kV
Upgrade 500 kV
Upgrade 785 kV
Subs >= 345 kV

Transmission Systam Enhancement

75 Utiizing Existing ROW

4757 creentiew

Lexington
Gomingo

& Upgrade: Rebuild or Reconductor < Yo
Trans Lines >= 345 kV Claytor"” A\l ’0
W .‘
g ’ \Thornton|® @ Museville
Broadford South Christiansburg \‘J

Oak-Level |[@
Fieldale N @

-'-'7—— Axton panvie

1Tennesseej Eden Person N ;
R

r,»'r.\""‘ North Carolina

/
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| 2024W1 — Regional Cluster
21 Preferred Solution: 2024-W1-81

Existing/Preliminary Facility Ratings:

Facility Name Existing Ratings (SN/SE/WN/WE) Preliminary Ratings (SN/SE/WN/WE)

Broadford - Jacksons Ferry 765 kV 4142/4142/4484/4961 4249/4801/4708/5209
Jacksons Ferry - Cloverdale 765 kV 4047/4571/4484/4961 5523/5523/6845/6845
Smith Mountain - Museville 138 kV 296/361/375/453 329/361/427/427
Smith Mountain - Rock Castle 138 kV 358/409/453/501 438/481/519/604
Rock Castle - Moneta 138 kV 409/409/516/516 409/481/516/604
Smith Mountain - Leesville 138 kV 205/255/258/303 287/337/363/381
Candler's Mountain - Redeye 138 kV 205/255/258/320 257/360/368/441
Candler's Mountain - Opossum Creek 138 kV 205/284/258/320 257/360/325/404
Smith Mountain - Redeye 138 kV 205/255/258/303 257/360/325/404

S Christiansburg - Tech Drive 138 kV 158/167/200/210 158/183/200/218
Claytor - S Christiansburg 138 kV 164/167/210/210 187/240/247/285
Moseley - Reusens 138 kV 219/255/277/303 251/335/317/381
Moseley - Roanoke 138 kV 219/255/277/303 251/335/317/381
Reusens — Monel 138kV 388/409/492/516 388/499/576/576
Monel — Gomingo 138kV 388/409/492/516 388/499/576/576
Leesville - Altavista 138 kV 287/337/363/400 295/411/617/617
Altavista - Otter 138 kV 167/245/257/287 329/361/427/453
Otter - Johnson Mountain 138 kV 167/245/210/271 329/361/427/453
Johnson Mountain - New London 138 kV 167/245/210/271 205/285/258/320

Winding 1:765/867/867/867
Winding 2: 758/897/965/1047

Joshua Falls 765/138/14 kV Transformer N/A Winding 3: N/A
Fieldale — Thornton 138kV 150/204/189/229 251/335/317/381
Fieldale — Oak Level 138 kV 223/223/281/281 251/251/317/317

Oak Level — Grassy Hill 138 kV 219/223/277/281 251/251/317/317

www.pjm.com | Public
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| 2024W1 — Regional Cluster
A1 Preferred Solution: 2024-W1-617

Proposed Solution: 2024-W1-617 Component ; S

Substations Transm|s sion Lines
* Replace the wave trap and upgrade the relay at Cloverdale 765kV 60 KV 69 KV -- _
. 15 kv 15 kv ) i ﬁ:llfford
substation 120 WV o C P.
*  Replace the wave trap and upgrade the relay at Joshua Falls 765kV e 198 kv
substation 1Y .

345 kV ol

Estimated Cost: $2.0 M y 345 KV

765 KV 500 kv Box d

Subs Identified T65 kv

Existing Facility Rating:

| Branch | SNSEWNWE (WVA

ount Union _ _Trinity
BDt t r NS 0 G)mhgn dmhun ks

Joshua Falls — Cloverdale 765kV 1180/1180/1180/1180 . Jnsh ua Falls
Graves | M|II sr'Lynchnurg
. - . Cloverdale loverdale Centerville vy Hil
Preliminary Facility Rating: Burlingtor”| O3 Pt M:Cnnuili amyu
rige
baﬁclﬁ:ﬂﬂ ¢\ Beafa'd N L d Fuﬂf“‘mﬁ ke R
| Branch | SN/SEWNWE (MVA) oty ew London |
J‘w e Brush Taverh Georoe,St=Candlers Mountain
Joshua Falls — Cloverdale 765kV 5523/5523/6845/6845 H?‘ 74 ribrcfok
e & q == Vinton Meads Store y Rustburg
Kk X anciel) ghelote hnson Mountain
Starkey = Clearbrook Moneta 6 Doniinion
. »ages Mi - Gladys D.P.
Required IS Date: 6/1/2029 Otter
i Rockcastle Hall Branch P. S
Projected IS Date: 6/1/2029 | Altavista
Westlake .....,,m

e nemill Switching
Leesville ‘M Mis, Caol
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| 2024W1 — Regional Cluster
21 Preferred Solution: 2024-W1-527

Proposed Solution: 2024-W1-527 __ S — ,
+ Install (1) 230kV 150 MVAr shunt capacitor bank & associated equipment at the followi / | _J"‘“' T e
locations: “-—);x == g 3 [ ~ A s P
— Brickyard / |/ : ~ e
- CIov:rhiII / e L5 S [Hm | - /
— Dawkins Branch 4 ) - .
— Hornbaker (
— Remington CT J
— Rixlew ?
— Dave’s Store \\
* Install (1) 500kV 300 MVAr STATCOM & associated equipment at the following locatiol N\
— Ladysmith A
— Spotsylvania*
— Valley (AEP) \

« *Alternative: Install (1) 500kV 293.8 MVAr shunt capacitor bank & associated equipmer §

Note: Final selection of reactive reinforcements will be adjusted based on analysis
results of the final selected solution. To be finalized by the Jan 2025 TEAC \

Total Estimated Cost: $159.5 M
Required IS Date: 6/1/2029 e
Projected IS Date: 6/1/2029
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| 2024\W1 — Regional Cluster
é/ Preferred Solution: Breaker Upgrades

Process Stage: First Read - [ -/ \ ~ : jgm.

Criteria: Short Circuit / i -~
[ ol | o
. . s 3 e L :

Assumption Reference: 2024 RTEP assumptions /

Model Used for Analysis: 2029 RTEP Short Circuit base case + Preliminary preferred ff'/

solution [

Proposal Window Exclusion: None E’J

Problem Statement: N

In the 2029 RTEP Short Circuit base case that includes the preliminary case for preferred \
solution, a total of 107 breakers were identified to be over duty, 1 in APS & 106 in Dominion. o ; \
Proposed Solution: Amos \a\
Replace all over duty breakers with higher capacity breakers as outlined on the next set of (AEP) “‘}
slides. \

Note: Final selection of circuit breaker upgrades will be adjusted based on short circuit
analysis results of the final selected solution.

Estimated Cost: $88.09 M
Required IS Date: 6/1/2029 e
Projected IS Date: 6/1/2029

www.pjm.com | Public PJM © 2024




_ Preliminary Preferred Solution
é/ Short Circuit Evaluation

* Posted window case based on 2029 topology
» Considered impacts to existing breakers in entire PJM footprint

Over Duty
Over Duty Bus (Qty) CBs Maximum Fault Duty (kA)
Scenario Description 115kV | 138kV | 230kV | 345kV | 500kV | 765kV [Total 115kv | 138kV | 230kv | 345kv | 500kV | 765kV |[Comment
Brambleton 230kV bus operating below
Proposa| 262 0 0o | 72 0 35 0 107 NA NA | 77.6 NA | 51.8 | NA fthe 80kA rated capability
TO Breaker Qty |Cost (SM)
APS 1 11.5
Dominion 106 76.59
Total 107 88.09

www.pjm.com | Public
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APS Area - Short Circuit Upgrades

Item BUS Breaker Qty | Existing Rating (kA) | Proposed Rating (kA) Cost (SM)
1 DOUBS 500.kV 1 50 63 11.5
115
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é/ Dominion Area - Short Circuit Upgrades

Item BUS Breaker Qty Existing Rating (kA) Proposed Rating (kA) Cost (SM)
1 Ashburn Sub 230.kV 1 50kA 63kA 0.5
2 Beaumeade Sub 230.kV 1 63kA 80kA 0.66
3 Braddock Sub 230.kV 4 40kA 63kA 2
4 Brambleton Sub 230.kV 4 63kA 80kA 2.64
5 Bristers Sub 230.kV 3 50kA 63kA 1.5
6 Bull Run Sub 230.kV 1 50kA 63kA 0.5
7 Buttermilk Sub 230.kV 5 63kA 80kA 3.3
8 Cabin Run Sub 230.kV 3 63kA 80kA 1.98
9 Evergreen Mills Sub 230.kV 2 63kA 80kA 1.32
10 Goose Creek Sub 500.kV 1 50kA 63kA 1.015
11 Ladysmith Sub 230.kV 11 40kA 63kA 5.5
12 Ladysmith Sub 500.kV 1 40kA 63kA 1.015
13 Lockridge Sub 230.kV 2 63kA 80kA 1.32
14 Loudoun Sub 230.kV 3 63kA 80kA 1.98
15 Loudoun Sub 230.kV 1 50kA 63kA 0.5
16 Loudoun Sub 500.kV 6 50kA 63kA 6.09
17 Marsh Run Sub 230.kV 4 50kA 63kA 2
18 Morrisville Sub 230.kV 4 50kA 63kA 2
19 Morrisville Sub 500.kV 5 50kA 63kA 5.075

20 Mosby Sub 500.kV 11 50kA 63kA 11.165

Continued on next slide
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Dominion Area - Short Circuit Upgrades (con’t)

Item BUS Breaker Qty Existing Rating (kA) Proposed Rating (kA) Cost (SM)
21 North Anna Sub 500.kV 6 40kA 63kA 6.09
22 Ox Sub 230.kV 4 63kA 80kA 2.64
23 Ox Sub 500.kV 3 40kA 63kA 3.045
24 Paragon Park Sub 230.kV 2 63kA 80kA 1.32
25 Pleasantview Sub 230.kV 2 63kA 80kA 1.32
26 Pleasantview Sub 500.kV 1 40kA 63kA 1.015
27 Remington Sub 230.kV 5 40kA 63kA 2.5
28 Roundtable 230.kV 6 63kA 80kA 3.96
29 Yardley Sub 230.kV 4 63kA 80kA 2.64

76.59
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PJM 2024 Window 1 Regional Cluster Shortlist:
Cost Review




é/ Shortlisted Regional Solutions Cost Review

Entity Proposal Proposed Cost (S5B) | Independent Cost (SB)

610 S 3.726 |S 3.729

636 S 3.898 |S 3.932

DOM-FE-Transource 262 S 5.498 |S 5.841
898 S 2.455 |S 3.166

LS Power 78 S 2.337 |S 3.150

992 S 2.325 |S 3.608

NextEra 768 S 2.260 |S 3.297
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Dominion - FE - Transource Proposals

PY

Dominion, FirstEnergy Transource Shortlisted 765 kV Proposals Proposed Cost Independent Cost
2024-W1-967 |DVP Central Area Improvement for Portfolios S 1,189,775,296.32 | § 1,059,225,544.02
2024-W1-820 |Joshua Falls - Yeat S 1,016,895,559.00 | $ 1,244,013,049.00
2024-W1-81 AEP incumbent upgrades for Portfolio #1, 2 & 3 S 137,020,000.00 | $ 164,206,000.00
2024-W1-885  |FirstEnergy Components for Joint Venture Portfolios 2,3, and 4 ) 52,665,514.17 | § 52,665,514.17

Joint Proposal 610 | 2024-W1-727 |Kammer - 502Jct 765 kV line S 292,459,887.36 | § 328,069,112.56
2024-W1-551 Woodside/Chanceford 500 kY Terminal Swap at Doubs 5 13,970,889.79 | S 13,970,889.79
2024-W1-24 Dominion Reinforcements S 861,735,703.39 | $ 717,863,315.00
2024-W1-781 Dominion Reinforcements S 161,680,709.90 | § 148,845,694.89

Total S 3,726,203,559.93 | § 3,728,859,119.43
2024-W1-967 DVP Central Area Improvement for Portfolios S 1,189,775,296.32 | § 1,059,225,544.02
2024-W1-665  |Joshua Falls - Vontay - Marrisville South S 1,188,512,351.00 | $ 1,447,464,979.70
2024-W1-81 AEP incumbent upgrades for Portfolio #1, 2 & 3 S 137,020,000.00 | S 164,206,000.00
2024-W1-885 FirstEnergy Components for Joint Venture Portfolios 2,3, and 4 5 52,665,514.17 | $ 52,665,514.17

Joint Proposal 636 | 2024-W1-727 |Kammer - 502Jct 765 KV line S 292,459,887.36 | § 328,069,112.56
2024-W1-551 Woodside/Chanceford 500 kV Terminal Swap at Doubs 5 13,970,889.79 | § 14,000,000.00
2024-W1-24 Dominion Reinforcements S 861,735,703.39 | § 717,863,315.00
2024-W1-781 Dominion Reinforcements 5 161,680,709.90 | S 148,845,694.89

Total $ 3,897,820,351.93 | § 3,932,340,160.34
2024-W1-967 DVP Central Area Improvement for Portfolios ) 1,189,775,296.32 | § 1,059,225,544.02
2024-W1-665  |Joshua Falls - Vontay - Morrisville South S 1,188,512,351.00 | § 1,447,464,979.70
2024-W1-708  |Amos - Welton Springs - Rocky Point S 1,944,988,294.77 | S 2,288,969,942.14

Joint Proposal 262 2024-W1-551 Woodside/Chanceford 500 kV Terminal Swap at Doubs 5 13,970,889.79 | S 14,000,000.00
2024-W1-81 AEP incumbent upgrades for Portfolio #1, 2 & 3 S 137,020,000.00 | § 164,206,000.00
2024-W1-24 Dominion Reinforcements 5 861,735,703.39 | § 717,863,315.00
2024-W1-781 Dominion Reinforcements 5 161,680,709.90 | S 148,845,694.89

Total $ 5,497,683,245.17 | § 5,840,575,475.75
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LS Power Proposals

LS Power Shortlisted 765 kV Proposals

Proposed Cost

Independent Cost

2024-W1-898 [F3 Solution S 2,015,627,111.00 | $ 2,463,579,545.00
F3 Solution  {2024-W1-200 [Common Components $ 439,753,860.00 | $ 702,234,455.29
Total $  2,455,380,971.00 | $ 3,165,814,000.29

2024-W1-78 [F5 Solution S 1,897,054,166.00 | $ 2,447,816,821.00

F5 Solution  {2024-W1-200 |Common Components S 439,753,860.00 | $ 702,234,455.29
Total $ 2,336,808,026.00 | $ 3,150,051,276.29
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é/ NextEra Proposals

NextEra Shortlisted 765 kV Proposals Proposed Cost Independent Cost
2024-W1-992 |Axton - Joshua Falls - Mt Ida 765kV transmission lines + Link 500/230kV substation | $ 2,256,234,092.60 | S 3,190,599,997.01
Proposal 992  |2024-W1-944 |Upgrades to AEP 138kV and Dominion 230kV transmission lines S 69,139,000.00 | S 417,160,000.00
Total $ 2,325,373,092.60 | $ 3,607,759,997.01
2024-W1-768 |[Axton - Joshua Falls - Mt Ida S 2,191,007,184.00 | § 2,879,718,285.80
Proposal 768  |2024-W1-944 |Upgrades to AEP 138kV and Dominion 230kV transmission lines S 69,139,000.00 | $ 417,160,000.00
Total $ 2,260,146,184.00 | $  3,296,878,285.80
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Constructability Matrix — PJM Risk Assessment Criteria

Risk
Assessment

Low-Medium

Cost Estimate Risks

Proposal is within 11-20%
of Independent Estimate

Cost Containment Risk

Mix of Hard/Soft caps on
Project components

PJM Risk Assessment Criteria

Schedule Risks

Medium

Proposal is within 21-30%
of Independent Estimate

Soft Caps (No direct cap
on Project costs, but
indirect caps via
reductions to ROE,
and/or incentives for cost|
overruns).

Ratings assessed based on
independent assessment of
proposed in-service dates, and
assessment of significant schedule
risks such as such as permitting and
constraint mitigation, long-lead

Medium-High

Proposal is within 31-40%
of Independent Estimate

Minimal cost caps and/or
excessive exclusions

material procurement, land/ROW
acquisition, construction complexity.

High

Proposal is greater than
40% of Independent
Estimate

No cost containment

Constructability Risks

Ratings assessed based on

independent assessment of the

number and severity of

constructability risks assessed
for the proposed project scope,

such as permitting and

constraint mitigation,

land/ROW acquisition,
construction complexity.

ROW/Land Acquisition
Risk

Mostly brownfield with
some greenfield (i.e.
Uses/Overlaps existing
ROW but requires
expansion or some new
greenfield)

Moderate Mix of Green
and Brownfield (i.e.
Uses/Overlaps existing
ROW but requires
expansion or some new
greenfield)

Mostly Greenfield with
some Brownfield (i.e.
Uses/Overlaps existing
ROW but requires
expansion or some new
greenfield) OR Parallels
existing ROW for entire
alignment with no
overlaps.

Pure Greenfield

Outage Coordination Risk
Score

Ratings assessed based on
PJM's assessment of
complexity, impact and
duration of outages
required for development,
including consideration of
outage coordination plans
proposed.

Proposing Entity
Experience & Capability
Risks

Entity has demonstrated
limited experience &
capability of developing
and operating proposed
facilities

Entity has no experience
operating proposed
facilities, but has
demonstrated some
experience with
developing proposed
facilities.

Entity has no experience
developing and operating
proposed facilities, but
has provided a detailed &
effective plan

Entity has no experience
developing and operating
proposed facilities and
has not provided a
detailed & effective plan




Constructability Matrix — Regional Projects
Dominion, FirstEnergy & Transource Joint Proposals

2024 RTEP W1 Proposal Risk Assessments

www.pjm.com | Public

Pr(;:::)psgﬁglsefor Prolp[;) el Pr:::;:‘ilng Proposal Description Proposal Cost Estimate Inde::tr;:‘ear:te Cost COStREi:(i:‘ate Cost C(;ri\::;nment Schedule Risks con“;?:;:b"ity Ac::i‘gi{) L:;?Sks Coor d(i)nuat:i‘g: Risks
Joint Proposals
262 708 | TRAIL |AMOS" We't‘;gssic”ﬁ; Rocky Point 1,944,988,294.77 2,288,969,942.14 | Low-Medium | Medium-High Medium-High
759 883 TRAIL Amos - Welton Spring 765 kV Line 1,274,423,041.56 1,481,832,613.63 | Low-Medium Medium-High Medium-High Medium-High Medium-High
279 286 TRNSRC Joshua Falls - Durandal 350,251,158.00 444,166,943.40 Medium Medium-High Medium Medium Medium
279,114 300 TRNSRC Yeat - Vontay 381,728,557.00 462,017,489.30 | Low-Medium Medium-High Medium Medium Low-Medium
262,636,759 | 665 | TRnsmc | ‘oshuaFalls- \5’23:?’ - Morrisville 1,188,512,351.00 1,447,464,979.70 | Low-Medium | Medium-High Medium-High Medium Medium
279, 610, 114 820 TRNSRC Joshua Falls - Yeat 1,016,895,559.00 1,244,013,049.00 | Low-Medium Medium-High Medium-High Medium-High Medium-High
262,759, 636,610, 967 | vepco | PVP Central ﬁ;iffglri‘gsm"eme”t for 1,189,775,296.32 1,059,225,544.02 Medium-High Medium Medium Low-Medium Medium
907 TRAIL 500 kV Expansion Plan 2,838,900,776.05 2,863,332,668.37 Medium-High Medium-High Medium-High
610, 636, 279, 114 977 TRAIL Belmont - Harrison 500 kV Line 277,408,474.00 300,964,888.00 Medium-High Medium Medium Medium
610, 636,279, 114{ 727 KEYATC | Kammer - 502 Junction 765 kV Line 292,459,887.36 328,069,112.56 | Low-Medium Medium Low-Medium Medium-High
279, 114 617 | TRnsrc |AEPincumbent “'ﬁades for Portfolio 167,351,119.00 180,439,693.65 Medium-High Medium-High
2661%)” 725;%', ?l?:’Li’ 781 VEPCO 500kV Solutions for Portfolios 161,680,709.90 148,845,694.89 Low-Medium Low-Medium
983 VEPCO 500kV Safety Solutions 2,839,364,040.68 2,467,872,667.37 Medium Medium Medium Medium

Proposing Entity
Experience &
Capability Risk

Proposed ISD 76?;\;\'2:“' 500 kV Ckt. Miles ET;:;TL
12/1/2029 261 0 261
12/1/2029 175 0 175
12/1/2029 64 0 64
12/1/2030 0 64 64
12/1/2029 146 0 146
12/1/2029 138 0 138
12/1/2029 0 67 67
12/1/2029 0 395.8 395.8
12/1/2029 0 56 56
12/1/2029 41.9 0 419
12/1/2029 0 0 0
12/1/2029 0 0 0
6/1/2029 0 0 0
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Constructability Matrix — Regional Projects
LS Power and Nextera Proposals

4 DU
OO
Proposa Propo E I O 0 0 B
p De e R edule R e ed 00
) R ( 0 oord 0 0
dai
78 CNTLTM F5 Solution 1,897,054,166.00 | 5 2,447,816,821.00 Medium Medium Medium-High Medium-High Medium-High 6/1/2029 196.8 74.6 2714
124 CNTLTM F4 Solution 1,810,831,815.00 | §  2,429,369,174.00 Medium Medium Medium-H Igh Mediu m—High MEdium—High 6/1/2029 192.7 9.4 2021
317 CNTLTM F7 Solution 1,896,758,766.00 | 5 2,282,237,119.00 Low-Medium Medium Medium-High Medium-High Medium-High 6/1/2029 1309 147.4 2783
506 CMNTLTM F6 Solution 1,732,107,945.00 | § 2,133,496,643.00 Low-Medium Medium Medium-High Medium-High 6/1/2029 1] 273.7 273.7
622 CMNTLTM F2 Solution 1,848,138,486.00 | 5 2,309,384,160.00 Low-Medium Medium Medium-High Medium-High 6/1/2029 o] 268.3 268.3
839 CNTLTM F8 Solution 1,808,086,862.00 | 5  2,415,299,238.00 Medium Medium Medium-High Medium-High Medium-High 6/1/2029 196.5 9.4 2059
898 CNTLTM F3 Solution 2,015,627,111.00 | 5 2,463,579,545.00 Low-Medium Medium Medium-High Medium-High Medium-High 6/1/2029 127.1 140.6 267.7
904 CNTLTM F1 Solution 1,864,623,351.00 | 5 2,459,622,230.00 Medium Medium Medium-High Medium-High Medium-High 6/1/2029 1926 74.6 267.2
200 CNTLTM Commen Components 439,753,860.00 | § 702,234,455,29 Medium-High Medium-High Medium-High Medium Medium 6/1/2029 0 0 o
Axton - Joshua Falls 765kV + Joshua Falls
146 MNEETIMH * Mt Ida 500KV 2,263,756,064.81 | § 2,822,691,098.80 Low-Medium Medium Medium-High Medium-High Medium-High Medium-High Medium-High 6/1/2030 76 230.5 306.5
768 MNEETMH Axton - Joshua Falls - Mt Ida 2,191,007,184.00 5 2,879,718,285.80 Medium Medium Medium-High Medium-High Medium-High Medium-High Medium-High 6/1/2030 145 161.5 306.5
Axton - Joshua Falls - Mt Ida 765kv
992 MNEETMH transmission lines + Link 500/230kV 2,256,234,092,60 | 5 3,190,599,997.01 Medium Medium Medium-High Medium-High Medium-High Medium-High Medium-High 6/1/2030 145 156.93 301.93
substation
u desto AEP 138kV and Domini
944 | NEETMH | -PErAdesto <V anc Zominion 69,139,000.00 | §  417,160,000.00 Low-Medium Medium 6/1/2029 0 ) o
230kV transmission lines
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Constructability Matrix — Ohio (ATSI Zone) Projects

épjm All Entity Proposals

2024 RTEP W1 Proposal Risk Assessments

Proposing Entity
Experience & Proposed ISD 765 kV Ckt. Miles 500 kV Ckt. Miles
Capability Risk

EHV Ckt.
Total

Proposal Proposing
ID Entity

Independent Cost T Cost Containment schedule Risks Constructability ROW/Land Outage

Proposal Description Proposal Cost Estimat . . . e - ~ N -
roposa Description roposal Cost Estimate Estimate Risks Risks Acquistion Risks  Coordination Risks

694 TRMNSRC Fostaria Central - Lake Ave. 345kV DC | § 328,369,046.00 | & 448,294,086.49 Medium Medium 12/1/2029 0 0 0
843 ATSI Lemoyne - Lake Ave 345 kV Line 5 455,038,571.00 | S 468,122,679.45 Medium Medium Medium Medium 6/1/2029 a a o

ATSI ATSI 138kV Rebuild 265,156,487.00 266,273 438.00 6/1/2029 0 0 o
294 NEETMH Bay Shore - Davis-Besse - Lake Ave S 257,300,886.58 | & 369,256,820.42 Medium-High Medium Medium Medium Medium-High Medium 6/1/2030 0 0 0
357 | neerme | o Sgi:;f:fi:ﬁ; ;::E\f‘ve s 344,117,143.00 | & 451,938,163.29 Medium Medium Medium Medium Medium-High Medium 6/1/2030 0 0 0
533 NEETMH Lemoyne - Lake Ave 345kV 5 202,084,415.75 | 5 344,156,240.59 Medium Medium Medium Medium-High 6/1/2030 a a o
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é/ Next Steps

« PJM will finalize / fine —tune the smaller components of the 2024
RTEP W1 by the Jan 7t TEAC — (small cost/scope adjustments)

« Second Read at TEAC for all proposals at the Jan 7t TEAC

PJM will finalize the Reliability Analysis and Constructability and
Financial Analysis reports before the Jan 7t TEA

* Once approved by the board, project proponents may start working
on revising their proposed routes/designs part of the facility
application/approval process
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Questions?
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Incremental Transfer Study: Source/Sink Definition

_

New Freedom 500kV

PPL1 Juniata 500kV
PPL2 Susquahanna 500kV
EETTR =:isters 500kV

P | -y <mith 500KV

Woodside 500kV

Source. | BusName |
Sorensen 765KV
West North Vassell 765KV

[T - <on Ferry 765KV
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Revision History

Version No.

Date

Description

11/27/2024

Initial slides posted

12/3/2024

» Slide #2, Updated Outline

 Slide #26, Corrected Project Submittal Responsibility for proposal 551 to FE

o Slide #57, added the slide

« Slide #61, Corrected process stage

» Added slide #88 for Proposal 527

 Corrected references from Point of Rocks to Rocky Point throughout slide deck
» Added slide #103

» Added slide #27, total cost

12/6/2024

» Added slides #105,106, Appendix
 Corrected the baseline ID for Wilton Center BT 4-5 CB project
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