Subregional RTEP Committee — Western
FirstEnergy Supplemental Projects



Solutions

Stakeholders must submit any comments within 10 days of this meeting in order to
provide time necessary to consider these comments prior to the next phase of the M-3
process



FirstEnergy

Need Number: APS-2021-006, APS-2021-010
Process Stage: Solution Meeting 11/19/2021
Previously Presented:

Need Meeting 06/15/2021 (APS-2021-006) & Need meeting 08/16/2021
(APS-2021-010)

Project Driver:

Equipment Material Condition, Performance and Risk
Operational Flexibility and Efficiency

Specific Assumption Reference:

System Performance Projects Global Factors
*  System reliability and performance
*  Substation/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

Continued on next slide...
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APS Transmission Zone M-3 Process
Misoperation Relay Projects

NuULunNwuouuu
Green EnergyResource

Lk Noith Union . Texas Eastern Lick Run
Franklin Ol ; . w
pu rsley W:: tf|lem ﬁii?ﬂgm?mem el Nece55|ty amod ?ec Blgby Substations Transmission Lines
o High Point ‘Meyersdgs it ok

; 1 15 kv 115 KV
Ringer Hill 120 kv

7
Shanan Rin / ] Eliotsvile. - Brandonville

Blacksville
R fesiy 7 502'Junclion|; —-'oﬂ——- e By e 1 Penn-Mar
liraclejRun voar ceetize 12ZENON]

o 120 KV
i @, 138 kV
Jennings . Cu 138 KV

Fairview Lo Pierpont | Brandonvnllé-dct Tap Frostb 161 KV
lat Run { ; Brookhaven A p Ga rreltTap 857 g d e 230kV o
GrantTown™  Preefil 230 kV
Metz Ridedile  South Morgantown Garrett Carlos Jct. ; s 345KV
I Chesapgake . Afton J Desp Creek (RELIANT) WestVaco o 500KV 345KV
Sanford Ruthbelle p ‘f o, ——
EaStESUH senyresd - AlCan Kingwood Albright Creek o ‘ d
Sno Subs Identified 765 kV
i Ro:fé’" sn * Martinka Gra o - Beryl Créss Sg =k
ve P South Faimant e Denver Oak Park Kelso Gap Parr Run ) X
ot Bametts Run - Stivs R ' /'/ Elk Garden  Junction 7 j:
e et Roth RockJ : Hampshlre
o o Pruntytown French's Mill -Gore——

Leers Ta

}\‘/]ett“q Mt, Storm

TAPA257.\ i ational CarbongXCorder Crossing ) West yvlnchester
ford _ Rider S Union Road Wiiam * Greeniang Gap DSk Bartonville
O o 22 e o | parsotis Backbone Mountan Meadow Brook K
: : ardy
Buckhannon Belington Canaan Valley Baiel Mol &4 Strasbur ea
ackhannon'/ East Buckhannon North Petersburg ' Strasburg v,scose\q
_ TAP1740 Leadsville ; RiV
Tallmansville 7 Bethel
Roaring Creek Loughs Lane /’/
French Creek Beverly /“\.\ /' Edinburg
Monterey Seneca Caverns 7 i
fMountJackson D.P. 1ol o
ackson lap
kens Red Oak Knob North Franklin | Mount Jackson foe
0 5 10 20 Miles /i “Timberville D.P: Sperry)
E s (Wnenaf | 'J' Timberville Endless payriRp2014 Esii

] i3



F:rstEnergy@ APS Transmission Zone M-3 Process

Misoperation Relay Projects

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 part and available expertise in the outdated technology.

Transmission line ratings are limited by terminal equipment.

Existing Line Existing Conductor

Rating Rating
Need Number Transmission Line / Substation Locations (SN / SE) (SN / SE) Limiting Terminal Equipment

APS-2021-006 Meadow Brook — Strasburg 138 kV Line 229/ 229 275 /333 Relay Thermals, CT, and Wave Trap

Existing Line Existing Conductor
Rating Rating

Need Number Transmission Line / Substation Locations (SN / SE) (SN / SE) Limiting Terminal Equipment
Buckhannon — Volga Tap 138 kV Line 164 / 206 221/ 268 Disconnect Switch, Substation Conductor, Wave Trap
Volga Tap — Corder Crossing 138 kV Line 221 /268 221/ 268 N/A
APS-2021-010 Corder Crossing — Leer South 138 kV Line 221/ 268 221/ 268 N/A
250 / 287

Leer South — Pruntytown 138 kV Line 250 /317 WN/WE Meter

WN/WE
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FirstEne APS Transmission Zone M-3 Process
Lgy@ Misoperation Relay Projects

Proposed Solution:

New MVA Line

Transmission Line / Substation Rating Estimated Cost
Need Number | Locations (SN / SE) Scope of Work (S M) Target ISD

* Meadow Brook 138 kV Substation — Replace wave trap

» Strasburg 138 kV Substation — Replace line relaying, CT, and wave trap S1.1M 03/31/2022

APS-2021-006 Meadow Brook — Strasburg 138 kV Line 275/ 333

New MVA Line

Transmission Line / Substation Rating Estimated Cost
Need Number | Locations (SN / SE) Scope of Work (S M) Target ISD

Bk = Ve T S8 [ e 221/ 268 * Pruntytown 138 kV Substation — Replace disconnect switch, substation
APS-2021-010 conductor, and wave trap S1.6M 11/23/2022
Leer South — Pruntytown 138 kV Line 221/ 268 * Pruntytown 138 kV Substation — Meter

Alternatives Considered: Maintain existing condition
Project Status: Conceptual

Model: 2020 RTEP model for 2025 Summer (50/50)
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igh Level M-3 Meeting Schedule
Assumptions

Posting of TO Assumptions Meeting information 20 days before Assumptions Meeting
Stakeholder comments 10 days after Assumptions Meeting
Needs Activity Timing
TOs and Stakeholders Post Needs Meeting slides 10 days before Needs Meeting
Stakeholder comments 10 days after Needs Meeting
Solutions Activity Timing
TOs and Stakeholders Post Solutions Meeting slides 10 days before Solutions Meeting
Stakeholder comments 10 days after Solutions Meeting
Submission of Activity Timing
Supplemental Do No Harm (DNH) analysis for selected solution Prior to posting selected solution
Projects & Local Post selected solution(s) Following completion of DNH analysis
Plan Stakeholder comments 10 days prior to Local Plan Submission for integration into RTEP
Local Plan submitted to PJM for integration into RTEP Following review and consideration of comments received after

posting of selected solutions
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Revision History

11/08/2021 — V1 — Original version posted to pjm.com

11/11/2021 — V2 — Updated map on slide 3
11/19/2021 — V3 — Remove ‘APS-2021-005’ text from need number on slide 3



