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2020/21 Long-Term Window 1




2020/21 Long-Term Window 1 - Overview

« 2020/21 Long-Term Window 1

— Opened on January 11, 2021 and closed on May 11, 2021.

— 4 congestion drivers posted:
Cluster No. 1 (APS) - French’s Mill to Junction 138 kV.
Cluster No. 2 (PECO) - Plymouth Meeting to Whitpain 230 kV.
Cluster No. 3 (PPL) - Juniata to Cumberland 230 kV.
Cluster No. 4 (DOM) - Charlottesville to Proffit 230 kV.

— 24 proposals received from 7 submitting entities (10 greenfield proposals, 14 upgrades).

 Charlottesville to Proffit 230 kV (DOM)

— Constraint also posted as a reliability violation in the 2021 Window 1.

— Proposals must be submitted to the 2021 Window 1 to be included in the reliability window
evaluation.
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Initial Review and Screening — Cluster Nos.1, 2, and 3

« Completed
— Data validation.
— Preliminary reliability and market efficiency analyses Cluster Nos. 1 (APS), 2 (PECO) and 3 (PPL).
— Cluster 4 proposals will be evaluated in conjunction with the reliability window™.

* Initial Reviews

— Performance Review — PJM evaluated whether or not the project proposal satisfied the benefit to cost
ratio threshold of 1.25 and solved the required congestion driver.

— Planning Level Cost Review — PJM reviewed the estimated project cost submitted by the project
sponsor and any relevant cost containment mechanisms submitted.

— Feasibility Review — PJM reviewed the overall proposed implementation plan to determine if the
project, as proposed, can feasibly be constructed.

 Individual descriptions of submitted proposals included in Appendix A.
— Redacted Public Proposals for 2020/2021 RTEP Proposal Window 1.
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https://www.pjm.com/planning/competitive-planning-process/redacted-proposals.aspx

Preliminary B/C Ratios — Clusters No.1, 2, and 3

* All proposals passed a preliminary N-1 thermal violation screening.
— Also used to determine list of flowgates to monitor.

 Calculated PJM benefits and determined preliminary B/C ratios.
— Preliminary B/C ratios were computed using the submitted in-service cost of components.
— Base case - first presented at the August TEAC.
— Sensitivities™: FSA, High/Low Load Forecast, High/Low Gas Price Forecast (see slides 9, 12, 15).

* Ahigh level review of the plans identified in each of the proposals did not reveal any other
concerns at this stage of PJM's review.



hhttps://www.pjm.com/-/media/committees-groups/committees/teac/2021/20210810/20210810-item-03-market-efficiency-update.ashx

2020/21 Long-Term Window 1
Preliminary Results Cluster No. 1 (APS)




Cluster No. 1 (APS) - Map
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* Proposals 102 and 540, capacitor banks at Reston and Bull Run 230 kV, are not show on the map.
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https://www.pjm.com/-/media/planning/rtep-dev/expan-plan-process/ferc-order-1000/rtep-proposal-windows/2020-2021-rtep-proposal-window-1-redacted/proposal-2021-ltw1-425-redacted.ashx
https://www.pjm.com/-/media/planning/rtep-dev/expan-plan-process/ferc-order-1000/rtep-proposal-windows/2020-2021-rtep-proposal-window-1-redacted/proposal-2021-ltw1-540-redacted.ashx
https://www.pjm.com/-/media/planning/rtep-dev/expan-plan-process/ferc-order-1000/rtep-proposal-windows/2020-2021-rtep-proposal-window-1-redacted/proposal-2021-ltw1-547-redacted.ashx
https://www.pjm.com/-/media/planning/rtep-dev/expan-plan-process/ferc-order-1000/rtep-proposal-windows/2020-2021-rtep-proposal-window-1-redacted/proposal-2021-ltw1-756-redacted.ashx
https://www.pjm.com/-/media/committees-groups/committees/teac/2021/20210810/20210810-initial-review-and-screening-2020-21-long-term-window-1-cluster-1-aps.ashx

Cluster No. 1 (APS) - Preliminary B/C Ratios: Base Case and Sensitivities

Proposal ID 102 425 540 547 756

Proposal Description Reston 2_30kV Recondugtor Messick Bull Run 230kV Black Oak to Bismark Frenchis Mill - Junction
Capacitor Rd-Ridgeley Capacitor o00kV Line Terminal Upgrades

Project Type Upgrade Upgrade Upgrade Greenfield Upgrade
B/C Ratio Metric Lower Voltage Lower Voltage Lower Voltage Regional Lower Voltage
In-Service Cost ($MM)* $1.89 $11.99 $5.73 $128.75 $0.77
Cost Containment* No No No Yes No
In-Service Year 2022 2025 2023 2025 2022
% Cong Driver Mitigated 0% 100% 0% 100% 100%
Shifted Congestion N/A Bla-Bed Interface N/A Bla-Bed Interface M%slzi_%kegcljr-gsfngy,
Base Case B/C Ratio N/A 13.64 N/A 0.74 189.91
FSA Sens. B/C Ratio N/A 22.62 N/A 1.12 327.83
Low Load B/C Ratio N/A 6.41 N/A 0.35 103.74
High Load B/C Ratio N/A 6.02 N/A 0.49 77.68
Low Gas B/C Ratio N/A 2.51 N/A 0.22 31.90
High Gas B/C Ratio N/A 7.88 N/A 0.44 112.23

PJM TEAC - 08/31/2021 | Public * Note: Costs under review by PIM. PIM©2021
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2020/21 Long-Term Window 1
Preliminary Results Cluster No. 2 (PECO)




Cluster No. 2 (PECO) - Map
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Note: More details in Initial Review & Screening - 2020-2021 Long Term Window 1 - Cluster 2 (PECO)..
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https://www.pjm.com/-/media/committees-groups/committees/teac/2021/20210810/20210810-initial-review-and-screening-2020-21-long-term-window-1-cluster-2-peco.ashx

Cluster No. 2 (PECO) - Preliminary B/C Ratios: Base Case and Sensitivities

Proposal ID
Proposal Description

Project Type

B/C Ratio Metric
In-Service Cost ($MM)*
Cost Containment”
In-Service Year

% Cong Driver Mitigated
Shifted Congestion
Base Case B/C Ratio
FSA Sens. B/C Ratio
Low Load B/C Ratio
High Load B/C Ratio
Low Gas B/C Ratio
High Gas B/C Ratio
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227

Old Limestone - Doe Run
500/230kV New line

Greenfield
Lower Voltage
$73.51
Yes
2025
99.81%

No significant shift
0.84
0.93
0.66
0.72
0.42
0.69

399

Plymouth-Whitpain 220-13,
220-14 SmartWires

Upgrade
Lower Voltage
$8.42
No
2025
100%

No significant shift
6.18
2.40
2.10
5.56
2.61
413

* Note: Costs under review by PIM. 12

704

Plymouth-Whitpain 220-13,
220-14 Terminal Upgrades

Upgrade
Lower Voltage
$0.62
No
2025
97.82%
No significant shift
77.06
20.48
26.83
79.75
34.89
44 .91

735

Rebuild Plymouth-Whitpain
220-13, 220-14 Circuits

Upgrade
Lower Voltage
$14.98
No
2025
100%

No significant shift
2.60
0.47
1.24
3.31
1.99
2.14

PIM©2021
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2020/21 Long-Term Window 1
Preliminary Results Cluster No. 3 (PPL)




Cluster No.
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Note: More details in Initial Review & Screening - 2020-2021 Long GRS ““*\
Term Window 1 - Cluster 3 (PPL). * Proposals 102 and 540, capacitor banks at Reston and Bull Run 230 kV, are not show on the map.
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Proposal ID

Proposal Description

Project Type

B/C Ratio Metric
In-Service Cost ($M)*
Cost Containment”
In-Service Year

% Cong Driver Mitigated
Shifted Congestion
Base Case B/C Ratio
FSA Sens. B/C Ratio
Low Load B/C Ratio
High Load B/C Ratio
Low Gas B/C Ratio
High Gas B/C Ratio

PJM TEAC - 08/31/2021 | Public

Cluster No. 3 (PPL) - Preliminary B/C Ratios: Base Case and Sensitivities

102

Reston 230kV
Capacitor

Upgrade
Lower Voltage

$1.89
No

2022
0%
N/A
N/A
N/A
N/A
N/A
N/A
N/A

21

Juniata - Cumberland 230
kV Line Reconductor

Upgrade
Lower Voltage
$9.00
Yes
2023
100%

No significant shift
13.61
21.01
2.90
11.32
6.52
12.82

* Note: Costs under review by PIJM 15

251

Juniata - Cumberland 230
kv Double Circuit Rebuild

Upgrade
Lower Voltage
$49.05
No
2024
100%

No significant shift
2.88
3.40
1.13
2.21
1.09
2.42

540

Bull Run 230kV

Capacitor
Upgrade
Lower Voltage
$5.73
No
2023
0%
N/A
N/A
N/A
N/A
N/A
N/A
N/A

738

Bow Creek 500/230kV

Project
Greenfield
Lower Voltage
$55.05
Yes
2025
95.85%
No significant shift
2.71
2.60
1.06
2.01
1.29
2.20

PIM©2021



https://www.pjm.com/-/media/planning/rtep-dev/expan-plan-process/ferc-order-1000/rtep-proposal-windows/2020-2021-rtep-proposal-window-1-redacted/proposal-2021-ltw1-102-redacted.ashx
https://www.pjm.com/-/media/planning/rtep-dev/expan-plan-process/ferc-order-1000/rtep-proposal-windows/2020-2021-rtep-proposal-window-1-redacted/proposal-2021-ltw1-218-redacted.ashx
https://www.pjm.com/-/media/planning/rtep-dev/expan-plan-process/ferc-order-1000/rtep-proposal-windows/2020-2021-rtep-proposal-window-1-redacted/proposal-2021-ltw1-251-redacted.ashx
https://www.pjm.com/-/media/planning/rtep-dev/expan-plan-process/ferc-order-1000/rtep-proposal-windows/2020-2021-rtep-proposal-window-1-redacted/proposal-2021-ltw1-540-redacted.ashx
https://www.pjm.com/-/media/planning/rtep-dev/expan-plan-process/ferc-order-1000/rtep-proposal-windows/2020-2021-rtep-proposal-window-1-redacted/proposal-2021-ltw1-738-redacted.ashx

Next Steps

* Finalize retooling Market Efficiency Base Case that will be used to conduct the final
review of all proposals.

« Cost/ Constructability Analysis as needed.

« PJM intends to share the results of the final review with stakeholders at the
December TEAC after which a final recommendation will be made to the PJM Board
for review and approval.

PJM TEAC - 08/31/2021 | Public PIM©2021



Appendix A
2020/21 Long-Term Window 1
Individual Proposal Descriptions




Proposal No. 102 (Reston 230kV Capacitor)
. Pojecti:z2ttz

Proposed Solution:
Install 178.2 MVAR capacitor at Reston 230 kV substation

Project Type: Upgrade

kV Level: 230 kV
In-Service Cost ($M): $1.89
In-Service Year: 2022

Target Zone: APS, PPL

ME Constraints:
Junction to French's Mill 138 kV,
Cumberland to Juniata 230 kV

Notes: Redacted Public Proposal 102

Gallows Road ’

PJM TEAC - 08/31/2021 | Public PIM©2021



https://www.pjm.com/-/media/planning/rtep-dev/expan-plan-process/ferc-order-1000/rtep-proposal-windows/2020-2021-rtep-proposal-window-1-redacted/proposal-2021-ltw1-102-redacted.ashx

Proposal No. 425 (Reconductor Messick Rd-Ridgeley)

Proposed Solution:

Replace terminal equipment on the French’s Mill-Junction 138 kV
line. Reconductor existing line segments on the Messick Road-
Ridgeley 138 kV line. Replace the remote end equipment for the
Messick Road-Ridgeley 138 kV line.

Project Type: Upgrade

kV Level: 138 kV

In-Service Cost ($M): $11.99
In-Service Year: 2025

Target Zone: APS

ME Constraints:
Junction to French's Mill 138 kV

Notes: Redacted Public Proposal 425

PJM TEAC - 08/31/2021 | Public
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https://www.pjm.com/-/media/planning/rtep-dev/expan-plan-process/ferc-order-1000/rtep-proposal-windows/2020-2021-rtep-proposal-window-1-redacted/proposal-2021-ltw1-425-redacted.ashx

Proposal No. 540 (Bull Run 230kV Capacitor)
. PojectiD:20202150 | yp

Proposed Solution:
Install 356 MVAR capacitor at Bull Run 230 kV substation

Tysons

Reston ¢ [
Hi

'Dsmvay

’ Poland Road
’ Clark

Sully

Walney
D 40 m i n i (o] n Washington
Cb-Rin|OF: Metro Area

Pless ant Valley D.F!

JomsonD P Centreville Industrisl

Project Type: Upgrade
kV Level: 230 kV
In-Service Cost ($M): $5.73

Virginia

In-Service Year: 2023 e Mansssas
Target Zone: APS, PPL » e A :
a ¢ R 'Batta'yHequD.P
ME Constraints: et d TR i

Junction to French's Mill 138 kV, s g

’vaa Hill

Cumberland to Juniata 230 kV

Notes: Redacted Public Proposal 540

PJM TEAC — 08/31/2021 | Public PIM©2021



https://www.pjm.com/-/media/planning/rtep-dev/expan-plan-process/ferc-order-1000/rtep-proposal-windows/2020-2021-rtep-proposal-window-1-redacted/proposal-2021-ltw1-540-redacted.ashx

Proposal No. 547 (Black Oak to Bismark 500kV Line)
o eeetpamasr ST

-

T v S
Proposed Solution: | = ““u"’w - L
The Black Oak - Bismark 500kV Transmission Project will include a :  a \'“"\.H - o
new 500kV Transmission Line connecting to new line positions at " 1 pre-t o
Black Oak Substation and Bismark Substation. Q FANLH

s IR T >

Y, Ay

Project Type: Greenfield ;,.f o

kV Level: 500 kV

In-Service Cost ($M): $128.75
In-Service Year: 2025

Target Zone: APS

French's Mill F |
wWest Virag.i 2

ME Constraints: :_ :
Junction to French's Mill 138 kV ‘ ’ +- v foiioini
Notes: Redacted Public Proposal 547 - o 4

PJM TEAC - 08/31/2021 | Public PIM©2021
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Proposal No. 756 (French’s Mill - Junction Terminal Upgrades)

| ey et o
Proposed Solution: -
Replace terminal equipment on the French’s Mill-Junction 138 kV
line.

Project Type: Upgrade dmm\) T
kV Level: 138 kV

In-Service Cost ($M): $0.77

In-Service Year: 2022

Target Zone: APS

ME Constraints: :..

Junction to French's Mill 138 kV ’ \\/_——-ﬁ

Notes: Redacted Public Proposal 756
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Proposal No. 227 (Old Limestone - Doe Run 500/230kV New line)

Proposed Solution:

Interconnect the Peach Bottom - Limerick 500kV and Cochranville -
Newlinville 230kV lines via a new Old Limestone 500/230 kV
substation. Build new 230 kV Doe Run substation and interconnect
Daleville - Bradford and Clay Tap - Bradford 230kV lines. Construct a
new 230 kV line from Old Limestone to Doe Run.

Project Type: Greenfield

kV Level: 500 kV, 230 kV

In-Service Cost ($M): $73.51
In-Service Year: 2025

Target Zone: PECO

ME Constraints:

Plymouth Meeting to Whitpain 230 kV
Notes: Redacted Public Proposal 227
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Proposal No. 399 (Plymouth-Whitpain 220-13, 220-14 SmartWires)

Proposed Solution:
Install Smart Wires device in series with the 220-13 and 220-14

Whitpain-Plymouth 230 kV lines and replace station conductor and e
metering inside Whitpain and Plymouth substations. s Gellistppellis
¢
Lock ¢ ¢ A Wh I‘tpaln Le:j::;:
Project Type: Upgrade Ly 20
s e e ¢ M
kV Level: 230 kV ¢ L F;mNb"lmE‘) ) iﬁ;ﬂ;giprgj: 053,,,5,3, 00@;::;91415
Jerk intown ’ChinaTap
. Upper Merion M t Fox Chase Eddinglon Croydon &
In-SerVICG Cost ($M): $8-42 Tredyfirin f Gwampwmum. v 2 4 ¢+ ' ’ H=Eem ” E:l\ingtnn
i Pranstrock 4 Paoii Qoo Taor § omesbus Willingboro
In-Service Year: 2025 ! e el L S
’ Wayne Jct wata A ’
¢ ¢
Target Zone: PECO - R e W S
. o) Ly ” u::::n‘ Ga:::wme’ - N C:d:* J enhsey
ME Constraints: -~ crben T L .
Plymouth Meeting to Whitpain 230 kV ' T o S\ Yo comoen
’ . ’ . Cox's Corner
. ~ Woodlyn ([ RidleyTap & land Rosd R edien
Notes: Redacted Public Proposal 399 v SO .W’.,.:“j“" .
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Proposal No. 704 (Plymouth-Whitpain 220-13, 220-14 Terminal Upgrades)

Elroyf‘&

Proposed Solution: Yo
Replace station conductor and metering inside Whitpain and
Plymouth substations.

- BSkernes Centerpoint
Limerick North Wales

o T
"W
aaaaa -
Project Type: Upgrade ==
‘ marsh
kV Level: 230 kV 7
In-Service Cost ($M): $0.62 B o i B Y iy
. Laraiais Covanta Plymouth LS "

In-Service Year: 2025 ~ f 4 N AR 0
Target Zone: PECO ’H“‘W'Wﬂh F ‘QEW‘H:::EWE
ME Constraints: — ) s
Plymouth Meeting to Whitpain 230 kV ’ e P T e sy

H -~ Bryn Mawr Mester — Richmond
Notes: Redacted Public Proposal 704 —~——— 7 A WA
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Proposal No. 735 (Rebuild Plymouth-Whitpain #13, #14 Circuits)

Elroyr z

Proposed Solution: Yo

Reconductor the 220-13 and 220-14 Whitpain-Plymouth 230 kV A0, o Centerpoint '
circuits. e
L
"X
aaaaa ¢

Project Type: Upgrade = - -
KV Level: 230 kV / s
In-Service Cost ($M): $14.98 - v Oy | e e
In-Service Year: 2025 T ' o« AN
Target Zone: PECO e ¥ e

o] Atk =4 y Hm::e.
ME Constraints: - y —=1\/ \
Plymouth Meeting to Whitpain 230 kV ' TN
Notes: Redacted Public Proposal 735 - T~ g ¥ L
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Proposal No. 218 (Juniata - Cumberland 230 kV Line Reconductor)

Lewistown

Proposed Solution:
Reconductor the Juniata - Cumberland 230kV line. —l

Project Type: Upgrade

kV Level: 230 kV
In-Service Cost ($M): $9.00
In-Service Year: 2023

P E N E L E C

Target Zone: PPL .

. =
ME Constraints: o
Cumberland to Juniata 230 kV ~

-

Notes: Redacted Public Proposal 218 -
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Proposal No. 251 (Juniata - Cumberland 230 kv Double Circuit Rebuild)

Lewistown
L]

Proposed Solution:

Rebuild the existing single circuit Juniata -Cumberland 230 kV tower
section to double circuit. Add a second circuit to the existing Juniata -
Cumberland tower section that is presently already built for double
circuit. Reconductor the Cumberland to Williams Grove 230 kV line.

Project Type: Upgrade
kV Level: 230 kV
In-Service Cost ($M): $49.05

Hu stowniTa)
- o O
L (/\.’-‘

1 Middletown Join
Three Mile Island g " |

In-Service Year: 2024 e ‘ - . Wi“fm’ M:iﬂ;":%y’. ’: o
Target Zone: PPL _ ' T el %f::"“ oy Lo
ME Constraints: - oy Sm;::: ".H!""" ‘
Cumberland to Juniata 230 kV ’ m B - it LY e
Notes: Redacted Public Proposal 251 0 L e 2 *‘“‘"“""”"L\
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Proposal No. 738 (Bow Creek 500/230kV Project)

Proposed Solution:

Build new 500/230 kV Bow Creek tap substation on the Juniata —
Alburtis 500kV line. Interconnect North Hershey - Hummelstown and
North Lebanon — Copperstone 230kV lines to the Bow Creek
substation.

Wescosville
Breinigsville

vania

Juniafa

Project Type: Greenfield ST / eading
kV Level: 500 kV, 230 kV tgmmngﬁmm .

Lauschtown

In-Service Cost ($M): $55.05

In-Service Year: 2025

Target Zone: PPL

ME Constraints:

Cumberland to Juniata 230 kV °
Notes: Redacted Public Proposal 738

Three Mile Island

Lancaster Ea0i
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