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Submission of Supplemental Projects for
Inclusion in the Local Plan



’:"'StEnergy(@ APS Transmission Zone M-3 Process
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Potomac Edison

e Mo e Walkersville

Need Number: APS-2020-012 Substations Transmission Lines
Process Stage: Submission of Supplemental Project for Inclusion in o .
the Local Plan - 7/11/2023 120 120KV .

138 kV paa—~CO
Previously Presented: 161 kv e 0 Ec’y/\_/\j
Need Meeting 06/07/2022 4":3 S Faglened
Solution Meeting 09/06/2022 500 kY il McGain o rederick

765 KV 500 kV New MardketJ

Subs Identified 765 kV
Project Driver:
Customer Service
Specific Assumption Reference:

New customer connection request will be evaluated per
FirstEnergy’s “Requirements for Transmission Connected Facilities”
document and “Transmission Planning Criteria” document.

Problem Statement: /
New Customer Connection — A customer requested 230 kV service, |

anticipated load is 30 MW, location is near the Doubs — Monocacy *
230 kV line.

Requested in-service date is November 2022. ’ Dickerson "H"

Dickerson Station "Dia

Colfg—=

Transmission Expansion Advisory Committee — FirstEnergy Supplemental 3
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Need Number: APS-2020-012

Process Stage: Submission of Supplemental Project for
Inclusion in the Local Plan - 7/11/2023

Selected Solution:

* Install 230 kV circuit breaker and associated equipment

(switch, relaying, etc.) to feed a new 230-34.5 kV
transformer.

* Loop the Doubs — Monocacy 230 KV line into the new

station.

Estimated Project Cost: $4.9M

Projected In-Service: 11/01/2022

Supplemental Project ID: s2880

Model: 2022 RTEP model for 2027 Summer (50/50)

Transmission Expansion Advisory Committee — FirstEnergy Supplemental
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Fu'stEneLgy@ APS Transmission Zone M-3 Process

Need Number: APS-2022-003 Lagand Lo i Walkersville
Process Stage: Submission of Supplemental Project for Inclusion in the [ T"“""‘:;':\;‘ tines
Local Plan - 7/11/2023 . sk o <

A, 120 kv
Previously Presented: o - > Ean, e Ec’y/\_/\j
Need Meeting 5/10/2022 240 x SR 3% ;aglehea L
Solution Meeting 09/06/2022 . s0kv 345 KV MeGain o rederick

TES KV 20Ky New Market
Project Driver: Subs Identified 765 kV d

Customer Service 5
Specific Assumption Reference: j%
Customer request will be evaluated per FirstEnergy’s “Requirements 7
for Transmission Connected Facilities” document and “Transmission \\,\
Planning Criteria” document. S
7 S
,/ ’

=
Problem Statement: —M
New Customer Connection — A customer requested 34.5 kV service; J

anticipated load is 240 MW. Location is near the Doubs — Eastalco 230
kV Lines.

Requested in-service date is April 1, 2024.

1/ H n "
Dickerson Station "Diy 2ickerson "H

Transmission Expansion Advisory Committee — FirstEnergy Supplemental 5
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Need Number: APS-2022-003

Process Stage: Submission of Supplemental Project for Inclusion in the
Local Plan - 7/11/2023

Selected Solution:

*  Construct a new three breaker 230 kV ring bus named
Sage Substation.

¢ Re-terminate the Doubs — Eastalco #205 230 kV Line at
Doubs Substation.

* Terminate the Doubs — Eastalco #205 230 kV Line into the newly
constructed Sage Substation.

* Re-Energize the Doubs — Eastalco #205 230 kV Line.

* Install fiber from Doubs Substation to the newly constructed
Sage Substation.

Estimated Project Cost: $15.1M

Projected In-Service: 04/01/2024

Supplemental Project ID: s2881

Model: 2022 RTEP model for 2027 Summer (50/50)

Transmission Expansion Advisory Committee — FirstEnergy Supplemental
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Need Number: APS-2021-011 Lo M e W D
.. . . . Substations Transmission Lines
Process Stage: Submission of Supplemental Project for Inclusion in the Local Plan - « 6oV o kv Silverville
7/11/2023 15 kv s
: ey 120 kv
Previously Presented: - i
Need Meeting 06/15/2021 :f; : 161 kv
Solution Meeting 03/17/2023 5 v SO
500 kv Sk (84
765 KV 500 KV 10500 4
. . Subs Identified 765 kv T _‘Federal o
Project Driver: Fawn' e
Customer Service g pr ‘-“,;,:‘/ A P
1::}: .~ Brackenridge
Gobain=% ..

Hogsingion AL e

W W, -
Hamm{@'itﬁburgh Mills

CaliforniaXe boisnurgn wils

Specific Assumption Reference:

Customer request will be evaluated per FirstEnergy’s “Requirements for
Transmission Connected Facilities” document and “Transmission Planning Criteria”
document.

/,J;North Pine Creek

‘_DL

Siear Springdale

Cﬁéé\;vick Shaffers Corner

Problem Statement:

APS Transmission Zone M-3 Process
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North Washington

New Customer Connection — A customer requested 138 kV service to support 11 Plum
MVA of additional load at a site near Gobain 138 kV substation (New Kensington,
PA) in the West Penn Power service territory.

Murrycrest

Requested in-service date is 02/28/2023

SRRTEP Committee: Western — FirstEnergy Supplemental
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Need Number: APS-2021-011

Process Stage: Submission of Supplemental Project for
Inclusion in the Local Plan - 7/11/2023

Selected Solution:

= Extend the Gobain 138 kV bus by installing (1) 138 kV
breaker and associated facilities to provide service to the
Customer.

Estimated Project Cost: $4.1M

Projected In-Service: 06/16/2023

Supplemental Project ID: s2922

Model: 2020 RTEP model for 2025 Summer (50/50)

SRRTEP Committee: Western — FirstEnergy Supplemental
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FlrstEnergy® APS and Penelec Transmission Zones M-3 Process
Ty

Need Number: APS-2023-002, PN-2023-001
Process Stage: Submission of Supplemental Project for Inclusion in the Local B oM ey o ol
Plan - 10/18/2023 Wa- Quehanna S
Previously Presented: Need Meeting 03/07/2023 A
Solution Meeting 06/06/2023 A P S

Project Driver:
Equipment Material Condition, Performance and Risk

Specific Assumption Reference:

Moshannon
Global Factors 0

* System reliability and performance Moshannon
* Substation and line equipment limits
* Upgrade Relay Schemes
* Relay schemes that have a history of misoperation
* Obsolete and difficult to repair communication equipment (DTT, Blocking, etc.)
* Communication technology upgrades

* Bus protection schemes DilSe F B E

Problem Statement: \O\Rmc@gn Mt Shawwll ter
~

* FirstEnergy has identified protection schemes using a certain vintage of relays and

o r Substations Transmission Lines
communication equipment that have a history of misoperation. Shawville . Bokv o
* Proper operation of the protection scheme requires all the separate components perform 15 kv S
properly together during a fault ey ! =l 120 kv
* The identified protection equipment cannot be effectively repaired for reasons such as lack of ; i 138 kv

138 kV
replacement parts and available expertise in the outdated technology. 161 kY

* Newer equipment provides better monitoring, enhances capability of system event analysis, ; ior 230 kV ey
and performs more reliably SRS < 5K e

P . . P . . , 5 345 kv
* Transmission line ratings are limited by terminal equipment y 500 kV
765 kV 500 kv

Shawville — Moshannon 230 kV Line Subs Identified 765 kv
* Existing line rating: 445 / 587 MVA (SN / SE) ;
* Existing Transmission Conductor Rating: 546 / 666 MVA (SN / SE)

161 KV
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Need Number: APS-2023-002, PN-2023-001

Process Stage: Submission of Supplemental Project for Inclusion in the
Local Plan - 10/18/2023

Selected Solution:
* Replace circuit breaker, wave trap, and relaying at Shawville
*  Replace limiting substation conductor and relaying at Moshannon

Transmission Line Ratings:

¢ Moshannon — Shawville 230 kV Line
— Before Proposed Solution: 445 / 587 MVA (SN / SE)
— After Proposed Solution: 546 / 666 MVA (SN / SE)

Estimated Project Cost: $ 1.6 M
Projected In-Service: 12/8/2023
Supplemental Project ID: s2987

APS and Penelec Transmission Zones M-3 Process
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FlrstEnergy® APS jl'ransmission.Zone Mj3 Process
T~ Stoner Junction 138 kV Misoperation Relays

Need Numbers: APS-2023-011 Yt{on Waltz Mills gomgood
Process Stage: Submission of Supplemental Project for Inclusion in o Hifedds lhsne
the Local Plan - 10/18/2023
. . Tenaska Westmoreland
Previously Presented: Need Meeting 04/21/2023 _
Solution Meeting 05/19/2023 g SONY
Project Driver: .
King Farm o
Equipment Material Condition, Performance and Risk Flessant
N ) Stoner Jct. Tapy ~King Farm
Specific Assumption Reference: A
. Layton Jct Tap Stoner Jct. Tap
System Performance Projects Global Factors "L% Donegal
= System reliability and performance Frazier Iro? MB:ldge Iron Bridge
=  Substation/line equipment limits A P S
System Condition Projects ; B e A -
=  Substation Condition Rebuild/Replacement Bl (L~ 0 o]
Upgrade Relay Schemes Py
egen:
= Obsolete and difficult to repair communication equipment (DTT, Blocking, etc.) Substations Transmission Lines
= Communication technology upgrades Connellsville f:k:’V Sl
. K N5k
Problem Statement: Connellsville k0150 120 kv
N 138 kV
= FirstEnergy has identified protection schemes using a certain vintage of relays CaraNeyle T Ly
and communication equipment that have a history of misoperation. 8 230Ky ISR
=  Proper operation of the protection scheme requires all the separate i _jx
components perform adequately during a fault. onx =00 kY
=  In many cases the protection equipment cannot be repaired due to a lack of Subs Identified 765 KV

replacement parts and available expertise in the outdated technology.

=  Transmission line ratings are limited by terminal equipment.

Continued on next slide... .



FlrstEnergy® APS jl'ransmission.Zone M?3 Process
’ —~ Stoner Junction 138 kV Misoperation Relays

Existing Line Existing
Rating Conductor Rating
Need # Transmission Line / Substation Locations (SN / SE) (SN / SE) Limiting Terminal Equipment
Connellsville — Stoner Junction 138 kV 160 /192 160 /192 Substation Conductor, Wave Trap, Relaying
. . Substation Conductor, Circuit Breaker, Wave Trap,
APS-2023-011 Stoner Junction — King Farm 138 kV 293 /343 308 /376 E -
Stoner Junction — Iron Bridge 138 kV 210/ 250 221/ 268 S e VE el E B R S T UL

Relaying



APS Transmission Zone M-3 Process
Stoner Junction 138 kV Misoperation Relays

FlrstEneLgy®

Need Number: APS-2023-011
Process Stage: Submission of Supplemental Project for Inclusion in the Local Plan

Selected Solution:
= Replace limiting substation conductor, wave trap, and relaying at Connellsville
138 kV substation

= Replace limiting substation conductor, wave trap, circuit breaker, and relaying
at King Farm 138 kV substation

L. . . . . King Farm 500 kV
= Replace limiting substation conductor, wave trap, circuit breaker, and relaying
at Iron Bridge 138 kV substation O 345kv
230 kV
Existing Line Post Project 138KV
Rating Line Rating

Need # Transmission Line (SN / SE) (SN / SE) 1Sk
! 69 kv

Connellsville — Stoner Junction 138 kV 160 /192 160 /192 Iron Bridge
46 kV
APS-2023-011 Stoner Junction — King Farm 138 kV 293 /343 308 /376 Y
Stoner Junction — Iron Bridge 138 kV 210/ 250 221/ 268 O 23 kY
Connellsville New

Estimated Project Cost: $ 1.9 M
Projected In-Service: 12/15/2023
Supplemental Project ID: s2988

13



FlrstEneLgy®

Need Numbers: APS-2022-006, 007, 008, 009, 010, 011, 012, and 013

Process State: Submission of Supplemental Project for Inclusion in
the Local Plan - 10/18/2023

Previously Presented: Need Meeting 11/18/2022

Solution Meeting 06/16/2023
Project Driver:
Equipment Material Condition, Performance and Risk

Specific Assumption Reference:

System Performance Projects Global Factors

= System reliability and performance

= Substation/line equipment limits

System Condition Projects

. Substation Condition Rebuild/Replacement

Upgrade Relay Schemes

= Obsolete and difficult to repair communication equipment (DTT, Blocking, etc.)
=  Communication technology upgrades

Problem Statement:

. FirstEnergy has identified protection schemes using a certain vintage of relays and
communication equipment that have a history of misoperation.

= Proper operation of the protection scheme requires all the separate components
perform adequately during a fault.

. In many cases the protection equipment cannot be repaired due to a lack of
replacement parts and available expertise in the outdated technology.

= Transmission line ratings are limited by terminal equipment.
Continued on next slide...

APS Transmission Zones M-3 Process
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FlrstEneLgy®

Need #

APS-2022-006

APS-2022-007
APS-2022-008
APS-2022-009

APS-2022-010

APS-2022-011

APS-2022-012

APS-2022-013

Transmission Line / Substation Locations

Cecil — Buffalo JCT 138 kV

Windsor — Buffalo JCT 138 kV

Kiski Valley — Vandergrift 138 kV Line
Charleroi — Gordon 138 kV Line

Lake Lynn — Pierpoint 138 kV Line

Burma — Clarion 138 kV Line

Clarion — Ridgway 138 kV Line

Saltsburg — Social Hall 138 kV

Harrison City — Penn 138 kV Line

Stony Springs — Luxor 138 kV Line
Bethelboro North Union 2 138 kV Line
Gans — Lake Lynn 138 kV Line

North Union 2 T — North Union 138 kV Line
North Union 2 T — South Union 138 kV Line
South Union — Gans 138 kV Line

Existing Line

Rating
(SN / SE)

224/229

225/256
225/229
206/229
292/314
292/314
292/314
172/172
242/297
225/287
292/314
292/314
295/365
308/376
287/342

Existing
Conductor Rating
(SN / SE)

297/365
297/365
297/365
308/376
308/376
308/376
308/376
283/349
308/376
296/302
297/365
300/358
297/365
309/376
309/376

APS Transmission Zones M-3 Process

Limiting Terminal Equipment
SS Conductor, Line Trap, Relaying
SS Conductor, Line Trap
SS Conductor, Line Trap, and Relaying
SS Conductor, Wave Trap, Relaying, and CT
Wave Trap, SS conductor, and Circuit Breaker
Wave Trap, SS conductor
Circuit Breaker. Wave Trap, SS Conductor
Relay, SS Conductor, CT
Substation Conductor
Substation Conductor and Relaying
Wave Trap
Wave Trap SS conductor
Substation Conductor
Substation Conductor

Line Switcher



HrstEnergy@ APS Transmission Zone M-3 Process
Ty

Misoperation Relay Project
Selected Solution:

New MVA
Line Estimate
Need Transmission Line / Supplemental Rating d Cost Target
Number Substation Locations Project ID (SN / SE) Scope of Work ($ M) ISD
Cecil — Buffalo JcT 138 kV 297/365 Cecil - Replace line relaying, breaker, switches, substation conductor, line trap, 11/17/2023
current transformer
APS-2022-006  Windsor — Buffalo JcT 138 kV e 297/365 o :/:/;r;dsor - Replace line relaying, breaker, switches, substation conductor, line $4.11M

. _ _ _ _ _ 10/20/2023

Weirton — Hamilton JcT 138 kV 308/376 * Weirton - Replace line relaying, breaker, switches, substation conductor, line

trap, current transformer

* Kiski - Replace line relaying, substation conductor, line trap
APS-2022-007  Kiski Valley — Vandergrift 138 kV $2990 297/365 * Vandergrift - Replace line relaying, breaker, switches, substation conductor, $2.99 M 12/15/2023
line trap, current transformers

* Charleroi - Replace line relaying, line trap, current transformer

gt 2vzz Dusy SCHETETG IR CRIHOREE Sk 2t SR * Gordon - Replace line relaying, breaker, switch, line trap, current transformer Az 1AL AP
* Lake Lynn - Replace line relaying, substation conductor, current transformers 11/15/20
APS-2022-009  Lake Lynn — Pierpont 138 kV $2992 308/376 * Pierpont - Replace line relaying, breakers, switch, substation conductor, line $2.33 M 3
trap, current transformers
* Burma - Replace line relay, breaker, switches, substation conductor, line trap,
Burma — Clarion 138 kV 308/376 current transformer
APS -2022-010 $2993 * Clarion - Replace substation conductor $2.64 M 11/17/20
’ 23
Clarion — Ridgway 138 kV 308/376 * Ridgway - Replace line relaying, breaker, switches, substation conductor, line

trap, current transformer

16



HrstEnergy@ APS Transmission Zone M-3 Process

Misoperation Relay Project
Selected Solution:

New MVA
Line Estimate
Need Transmission Line / Substation | Supplemental Rating d Cost Target
Number Locations Project ID (SN / SE) Scope of Work ($ M) ISD
* Saltsburg - Replace line relaying, breakers, switches, line trap, current
. transformers 11/4/202
APS-2022-011  Saltsburg — Social Hall 138 kv AN 283/349 * Social Hall - Replace line relaying, breaker, switches, substation conductor, BRI 3
line trap, current transformer
Harrison City — Penn 138 kv 308/376 * Harrison City - Replace line relaying, substation conductor, current
transformer
APS-2022-012  North Greensburg — Hempfield 138 kV <2995 308/376 * Hempfield - Replace line relaying, breaker, switch, substation conductor, $4.90 M 12/29/20
current transformer 23
Stony Springs J¢T — Luxor 138 KV 296/302 * Luxor - Replace line relaying, breaker, switch, substation conductor,
current transformer
Bethelboro — North Union 2 T 138 kV 308/376 . I?ethelboro - Replace line relaying, breaker, switch, substation conductor,
line trap, current transformer 12/15/20
APS-2022-013 52996 - - - - $3.32M >3
Gans — Lake Lynn 138 KV 308/376 * Lake Lynn - Replace line relaying, breaker, switch, substation conductor,

line trap, current transformer

17



FlrstEnergy® APS Transmission Zone M-3 Process
Ty

Need Number: APS-2023-001 L I)"/Iahansl_%ane 7 g Wo?a?ﬂ!f ,f mﬁjw{m

Process Stage: Submission of Supplemental Project for Inclusion in / j; " Parkview PSS W, Mifin %.””,b'{
the Local Plan — 10/18/2023 2l : Cecil St Clait - s AP, Wison o

Previously Presented: Need Meeting 2/17/2023 it | South Fayette - Crossgates Piney Fork CI

7

Eirama

3 | =1
Solution Meeting 6/16/2023 (Tidd Camegie

; Bethel Park
Houston NS Géstoniile
Peters. Mitchell
Union Jct. Tap Dry Run
m;mr;qaﬁela Westr

Thoias

Project Driver: |
Manifold -~ Nyswaner

Operational Flexibility and Efficiency i Dutch Fork o
Jputc or Perryman oraon
|

Specific Assumption Reference: I 5\‘:‘, Lberty X 1' e Slaysville - Gorh 'oW‘H_S_hingfon Vanceville L\ ool
. [ : N arierol .
Global 19/Steel, Fort Henry Washington A e 5!
*  System reliability and performance Glenn Run SW l-agonda Vankirk Charleroi™" "/,
*  Load at risk in planning and operational scenarios [%Ood Battle Run
. System losses Ithh (OP) Valley Grove A P S 0 325 65 13 Miles
b, y o 2 g | I R N DL L el | g
e Add/Expand Bus Configuration Fh;m B County Line e
g z(’e:eu‘.r'uc'
*  Capability to perform substation maintenance ’ A i - P o
"Brues p Substations Transmission Lines
i ‘ . 69 kV B9 KV
Problem Statement: & Sand Hill 115 kv o
An N-1 loss of the Dutch Fork - Windsor 138 kV Line results in Enon, Dutch Fork, and / rickett TV :33 x 120KV
Claysville substations being fed radially out of Washington Substation. The radial line Warton Hill Switch e (i
serves approximately 110 MW of load at peak conditions and over 4,539 customers. Creek - <alis i ' . sakv S
Aston 5K 230 kv
A subsequent N-1 loss of the Whitely - Pursley 138 kV Line adds Washington, iongsiill Eranklin ED x S
Vanceville, Franklin, and Pursley substations to the radial line now served out of Wayman  still Run Wahestiny | 765k 500 KV
Charleroi Substation. This adds an additional 67 MW of load and 13,379 customers Subs Identified 765 KV

served from the radial line.

This radial line has approximately 177 MW and 17,918 customers. In this
configuration Enon Substation has 73 miles of line exposure.

18



Fn'stEneLgy@

APS-2023-001

Submission of Supplemental Project for
Inclusion in the Local Plan — 10/18/2023

Need Number:
Process Stage:

Selected Solution:
e Create the Vankirk Substation:

— Construct a new 10 breaker 138 kV breaker-and-a-half
substation

— Loop in the Dutch Fork — Washington 138 kV Line

— Loop in the Gordon — Lagonda 138 kV Line

— Loop in the Gordon — Charleroi 138 kV Line
* At Washington:

— Replace limiting substation conductor and wave trap
* At Dutch Fork:

— Replace limiting substation conductor
* At Gordon:

— Replace limiting substation conductor, relaying, and wave
trap

* At Claysville:
— Replace limiting substation conductor
* At Charleroi:

— Replace limiting substation conductor and wave trap

|
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APS Transmission Zone M-3 Process
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Legend
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69 kV 69 kV
K L
120 kv
138 kV
161 kV
230 kv
345 kv
Franklin 500 kY HIRY
Waynesburg q 765 KV 500 kV

120 kV
138 kV
161 KV
230 kv

Subs |dentified 765 kV

19



Fn'stEneLgy@

Transmission Line Ratings:

Vankirk — Gordon East 138 kV (New line)

. Before Proposed Solution: N/A

. After Proposed Solution: 308/376 MVA (SN/SE)
Vankirk — Gordon West 138 kV (New line)

. Before Proposed Solution: N/A

. After Proposed Solution: 308/376 MVA (SN/SE)
Lagonda — Vankirk 138 kV (New line)

. Before Proposed Solution: N/A

. After Proposed Solution: 308/376 MVA (SN/SE)
Dutch Fork — Claysville 138 kV

. Before Proposed Solution: 216/270 MVA (SN/SE)
. After Proposed Solution: 297/365 MVA (SN/SE)
Claysville — Vankirk 138 kV (New line)

. Before Proposed Solution: N/A

. After Proposed Solution: 297/365 MVA (SN/SE)
Vankirk — Washington 138 kV (New line)

. Before Proposed Solution: N/A

. After Proposed Solution: 297/365 MVA (SN/SE)
Charleroi — Vankirk 138 kV (New line)

. Before Proposed Solution: N/A

. After Proposed Solution: 308/376 MVA (SN/SE)

Estimated Project Cost: $31.7M
Projected In-Service: 12/31/2025
Supplemental Project ID: s2997
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Need Number: APS-2023-007

Submission of Supplemental Project for
Inclusion in the Local Plan —10/18/2023

Need Meeting — 4/21/2023
Solution Meeting —5/19/2023

Process Stage:

Previously Presented:

Project Driver(s):
Customer Service

Specific Assumption Reference(s)

New customer connection request will be evaluated per FirstEnergy’s
“Requirements for Transmission Connected Facilities” document and
“Transmission Planning Criteria” document.

Problem Statement

New Customer Connection - has requested a new 138 kV delivery
point near the Dutch Fork-Washington 138 kV line. The anticipated
load of the new customer connection is 25 MVA.

Requested in-service date is 07/10/2024.
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ATSI Transmission Zone M-3 Process

FirstEnergy Dutch Fork-Washington 138 kV New Customer- Solution
——
Need Number: APS-2023-007 Dutch Fork Washington
Process Stage: Submission of Supplemental Project for

Inclusion in the Local Plan —10/18/2023

Selected Solution:
138 kV Transmission Line Tap
=|nstall three SCADA controlled transmission line switches

=Construct approximately 1.0 mile of transmission line using 1024.5 24/13 ACAR FE
from tap point to customer substation - - _CJS’[BTTTGF_

=|nstall one 138 kV revenue metering package at customer substation

= Adjust relay settings at remote end substations Dutch Fork and Washington

Estimated Project Cost: S7.1m

Projected In-Service: 07/10/2024 Legend

Supplemental Project ID: s3001 S00 KV | e
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Revision History

7/11/2023 — V1 — Added original slides
10/18/2023 — V2 — Added s2987, s2988, s2989, 52990, s2991, s2992, s2993, 52994, 52995, 52996, s2997 & s3001

SRRTEP Committee: Western — FirstEnergy Supplemental



