Subregional RTEP Committee — Western
FirstEnergy Supplemental Projects



Needs

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
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= Transmission lines with loading at 80% or greater Judi

Problem Statement

= The Leroy Center — Mayfield Q2 138 kV Line loads to 95% under contingency conditions
in the 2020 RTEP Case.

= The Leroy Center — Mayfield Q2 138 kV Line has the potential to feed 7,017 customers
and 20 MW at the Pawnee Substation, back up feed to LC-MF Q1 138 kV Line.

= The existing conductor is 4/0 CU and can cause protection issues due to not being able
to handle the short circuit current for faults.

Continued on next slide...
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FirstEnergy

ATSI-2021-016
Need Meeting — 08/16/2021

Need Number:
Process Stage:

Supplemental Project Driver(s):
Equipment Material Condition, Performance, and Risk
Infrastructure Resilience

Specific Assumption Reference(s):
Global Factors
= System Reliability and Performance
= Load at risk in planning and operational scenarios
= Increase line loading limits
= Age/condition of transmission line conductors

Line Condition Rebuild/Replacement
= Transmission lines with loading at 80% or greater

Problem Statement

= The Leroy Center — Mayfield Q3 138 kV Line loads to 89% under contingency
conditions in the latest RTEP Case.

= The Leroy Center — Mayfield Q3 138 kV Line feeds 4,938 customers and 21 MW at
the Pinegrove Substation.

= The existing conductor is 4/0 CU and can cause protection issues due to not being
able to handle the short circuit current for faults.

= Age/condition of transmission line conductors and hardware (mid 1940s).
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FirstEnergy

ATSI-2021-020
Need Meeting — 08/16/2021

Need Number:
Process Stage:

Supplemental Project Driver(s):
Customer Service

Specific Assumption Reference(s)

Customer connection request evaluated per FirstEnergy’s “Requirements for Transmission

Connected Facilities” document and “Transmission Planning Criteria” document.

Problem Statement

New Customer Connection — A customer requested 138 kV transmission service for
approximately 30 MVA of total load near the Dowling — Lemoyne 138 kV Line.

Requested In-Service Date: May 01, 2022
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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



ATSI Transmission Zone M-3 Process
West Akron Transfer Breaker B-22
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FirstEnergy

ATSI-2021-010
Solution Meeting — 08/16/2021
Need Meeting — 04/16/2021

Need Number:
Process Stage:
Previously Presented:

Problem Statement continued...

= West Akron 138 kV Breaker Transfer Breaker B-22 and associated disconnect
switches

= Qil Circuit Breaker (OCB) with increasing maintenance concerns;

compressor issues, deteriorated operating mechanisms and increasing

maintenance trends
= Breaker B-22 is 40 years old

Continued on next page...
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FirstEnergy

Need Number: ATSI-2021-010

Process Stage: Solution Meeting — 08/16/2021
Previously Presented: Need Meeting — 04/16/2021

Proposed Solution:

= Replace 138 kV bus tie circuit breaker B-22 and breaker leads

= Replace disconnect switch D-108 and D-109

= |nstall new SEL-501 breaker failure relying for 138 kV breaker B-22
= Replace transfer breaker line relaying for 138 kV breaker B-22

Transmission Line Ratings:
= Old 191MVA/SN 191MVA/SE
= New 221MVA/SN 262MVA/SE

Alternatives Considered:
= Maintain existing condition and risk of failure.

Estimated Project Cost: $0.7M

Projected IS Date: 02/25/2022
Status: Engineering
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FirstEnergy

Need Number: ATSI-2021-018
Process Stage: Solutions Meeting — 08/16/2021
Previously Presented: Need Meeting 07/16/2021

Supplemental Project Driver(s):
Customer Service

Specific Assumption Reference(s)

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

Problem Statement

New Customer Connection — A customer requested 69 kV transmission service for
approximately 4 MVA of total load near the Cedar St — Frisco #1 69 kV Line.

Requested In-Service Date: May 1, 2022

Continued on next page...
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FirstEnergy

Need Number: ATSI-2021-018
Process Stage: Solutions Meeting — 08/16/2021
Previously Presented: Need Meeting 07/16/2021

Proposed Solution:

* Tap the Cedar St — Frisco #1 69 kV Line between Cedar St and Inmetco
* Install two network 69 kV disconnect switches

* Install one 69 kV tap switch

* Construct ~1 span of 69 kV into new substation

* Adjust relaying at Cedar St and Frisco substations

Alternatives Considered:
* Tap the Cedar St — Frisco #2 69 kV Line

Estimated Project Cost: $1.4M

Projected In-Service: 05/01/2022

Project Status: Conceptual

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

ATSI-2021-017
Solution Meeting — 08/16/2021
Need Meeting—07/16/2021

Need Number:
Process Stage:
Previously Presented:

Supplemental Project Driver(s):
Customer Service

Specific Assumption Reference(s)

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

Problem Statement

New Customer Connection — A customer requested 138 kV transmission service
for approximately 23 MVA of total load near the London-Tangy 138 kV Line.

Requested In-Service Date: April 30, 2022

Continued on next page...
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FirstEnergy

ATSI-2021-017
Solution Meeting — 08/16/2021
Need Meeting—07/16/2021

Need Number:
Process Stage:
Previously Presented:

Proposed Solution:
Mitchell Delivery Point 138 kV Transmission Line Tap

= Construct a 138 kV tap (approximately 1-2 spans) off the London-Tangy 138 kV
Line. Tap location is approximately 15 miles from the Tangy Substation.

= Add two SCADA control switches at transmission line tap location and one tap
switch

= Adjust relay settings at London and Tangy substations

Alternatives Considered:
= No alternatives considered for this project

Estimated Project Cost: $1.4 M

Projected In-Service: 4/30/2022
Status: Engineering
Model: 2020 Series 2025 Summer RTEP 50/50
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ATSI Transmission Zone M-3 Process
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FlrstEnergy ATSI Transrmssmn Zone M-3 Procgss
—~7° GM Powertrain —Jackman 138 kV Line
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ATSI Transmission Zone M-3 Process
GM Powertrain —Jackman 138 kV Line
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LB R T e e — e — :
risiziz o et ot ; il B Subs Identified 765 KV
o N et s ~HRTH GM Powertrain GM Powertrain
Transmission Line Ratings: Silica Tap . Sylvania %terling Pipe Fort Industry y
= GM Powertrain —Smuckers 138 kV Line ; Ny
. Ay Talmadge Teledyne: ,QSmuck__“_o_Omm.S\ourlce S
= Before Proposed Solution: 327 MVA WN / 396 MVA WE Jackman Dixi’e__".l,:_:ﬁf;g\mney Qv
£ o) NS
. ion: TAP1154)0 O Bpiewa 0 aBay.Shore - /
After Proposed Solution: 327 MVA WN /420 MVA WE Westgate - 11240 el Lel‘t,her Txew cn&? 1Bay Shore—.. v
= Bayshore - GM Powertrain 138 kV Line silica Reynolds Beinie s Us Caking Cogenteation 8/ \ 33 BP Ol
= Before Proposed Solution: 327 MVA WN / 396 MVA WE et Libbey Gigss~~ uemss \b??.gml
. Toiedo St Vincent NabiSCO LallendoifJ Oregon Energy.
= After Proposed Solution: 327 MVA WN /420 MVA WE PRRRARK S ) Buckiye Pipeline
University-ofToledo: \/1cqn CNeM Fab co':::\:?;
Alternatives Considered: R ity \_ . Locust yany o Sregon
ederal{Moqu i
No alternatives considered for this project ,‘\églt:an Tap ; f-,\aHawley " sun Oil St Chlarles
Angola - Medical College akdale
Estimated Project Cost: S$1.5M Siehtwonk % X YPiIkington
. . Meadowlark - é
Projected In-Service: 05/02/2022 2 HoIIyw7od
Project Status: Engineering Hawthorne c&ilg Pilkington \'Fap Tracy Walbridge Coaitings
Model: 2020 Series 2025 Summer RTEP 50/50 P'entafC/_T_q“unty —Mallean [t Frey
PAMC Calphalon \ | Copyright:(c) 2014 Esri
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ATSI Transmission Zone M-3 Process

FirstEne
Lgy@) Eastlake 138 kV Substation

Need Number: ATSI-2021-011 o 9 @ 8 QL=
Process Stage: Solution Meeting — 08/16/2021 Substations Transmission Lines
Previously Presented: Need Meeting — 04/16/2021 S OV -
15KV 15KV e
. . 1L 120 kV x/'/ Falgort
Supplemental Project Driver(s): 138 KV e Dz Hator
Equipment Material Condition, Performance and Risk 161 kv 1 KV /,Gr’and River Pai/ne/ﬁ
Infrastructure Resilience =0 230 KV P /———_ZPAINI
SSKY ey " Richmond Road(PVM) X
500 kv e
Specific Assumption Reference(s): 765 kv 500 kv ////
v 5 Medtor-ofisthe-hake AYAvy
Global Factors Subs Identified 765 KV Vi Nash SRS

= Expected service life (at or beyond) or obsolescence ’
P ( yond) /Edstlake

4
= |ncreasing negative trend in maintenance findings and/or costs X
/o
= Failure risk, to the extent caused by asset design characteristics, or historical industry/ 2
company performance data, or application design error Eastlake /v\.\\0
9)
@\ —Ne/y" Meéntor,

Substation Condition Rebuild/Replacement // P
= Circuit breakers and other fault interrupting devices 4
= Switches /
Y. Lamont
Problem Statement Pre Lincoln - Liberty
P
= Breakers B-19, B-35, B-22, B-25, B-24, B-28, B-27, and associated disconnect switches at Y Lioyd
Eastlake Substation: /,/ Yvatass ot
= Increasing maintenance concerns; compressor issues, valve issues, heater ,,/ 5
issues, deteriorated operating mechanisms, and increasing maintenance trends // Kipling
= Breaker B-19 is 50 years old; Breaker B-35 is 41 years old; Breakers B-22, B-25, A Nottingham f
y ' vee Nottingham CPP g Progressive
B-24, and B-28 are 49 years old; and Breaker B-27 is 47 years old y iR
S0 ¢ Gl
.+ Ninemile X0

Continued on next page...
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FirstEnergy

ATSI-2021-011
Solution Meeting — 08/16/2021
Need Meeting — 04/16/2021

Need Number:
Process Stage:
Previously Presented:

Proposed Solution:

Eastlake Breaker Replacements & Bus Upgrades
= Replace B-25, B-28, B-19, B-35, B-22, B-24, and B-27 with associated disconnect switches.

] Replace and install associated FE standard bus relaying panels, transmission line relying
panels, capacitor bank panels, and BF relay panels.
] Replace limiting substation conductors to exceed associated line ratings.

Transmission Line Ratings:

= Eastlake — Nathan Q3 138 kV Line
= Before Proposed Solution: 225 MVA SN /295 MVA SE / 309 MVA WN / 367 MVA WE
= After Proposed Solution: 273 MVA SN / 332 MVA SE / 309 MVA WN / 393 MVA WE

= Nathan — Mayfield Q3 138 kV Line
= Before Proposed Solution: 265 MVA SN /316 MVA SE / 309 MVA WN / 361 MVA WE
= After Proposed Solution: 273 MVA SN / 332 MVA SE / 309 MVA WN / 393 MVA WE

= Nathan — Mayfield Q4 138 kV Line
= Before Proposed Solution: 265 MVA SN /316 MVA SE / 309 MVA WN / 361 MVA WE
= After Proposed Solution: 273 MVA SN /332 MVA SE / 309 MVA WN / 393 MVA WE

Alternatives Considered:
No alternatives considered for this project
Estimated Project Cost: $7.9M

Projected In-Service: 03/02/2023
Project Status: Execution
Model: 2020 Series 2025 Summer RTEP 50/50

SRRTEP Committee: Western — FirstEnergy Supplemental 08/16/2021

Legend

Substations
69 KV

115 kv
120 kV
138 KV
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230 kv
345 kv
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765 kV
Subs |dentified

Transmission Lines

69 kv

115 kV
120 kV
138 KV
161 kV
230 kv
345 kv
500 kV
765 kV

.

ATSI Transmission Zone M-3 Process
Eastlake 138 kV Substation

Cieveland.

1.5 3 6 Miles
' ' | 1 1 1 |
P ]
,//) O
//’ Ralggort
7 Harbor
vl 1
_Grand River ' painesy
A
_
Yo /e —”PAINI
_~ Richmond Road}(PVN) X
7o
& 4 Kitedtorohtiielake P pes W
Vi Nash 050007
Vi
'/, :
///

7

i

Eastlake .

(0)0 Newell
y > ewe Mentor:
/ Eastlake /
/
/
//' P
//(
://
Y Lamont

LincolnLiberty
Lloyd

7 port
Vi Kipling
- A2 Nottingham
Nogl/ngham CPP 9 X Progressive
Frtoss Judi.
/> Ninemile
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FirstEnergy

ATSI-2021-019
Solution Meeting — 08/16/2021
Need Meeting — 07/16/2021

Need Number:
Process Stage:
Previously Presented:

Supplemental Project Driver(s):
Customer Service

Specific Assumption Reference(s)

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

Problem Statement

New Customer Connection — A customer requested 138 kV transmission service
for approximately 20 MVA of total load near the Delta — Wauseon 138 kV Line.

Requested In-Service Dates: 10 MVA by November 1, 2021
10 MVA increase by November 1, 2026

Continued on next page...
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ATSI Transmission Zone M-3 Process
Delta — Wauseon 138 kV Line - New Customer

7 Miles
Legend Lo o g W q g @ 1

Transmission Lines
69 KV

Substations
. 69 kV
115 kV
120 kV
138 kV

Lyons
115 kV

120 kV
138 KV
161 kV

161 kV
230 kv

230 kv

345 KV
500 KV 345 KV
Ll ) Fulton
Subs Identified 765 kV o]
Swanton

Nature Fresh Farms__Delta < Delta
North Star Steel Yorky/a-a=a= smoy

Lear A :
Wauseon < oy
Wauseonatsean

%S uder Woodworking
rchbold /
o
Naomi Jct  Napoleon Muni New Liberty  Midway,
Liberty Center '
Ridgeville
Co i
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FirstEnergy

ATSI-2021-019
Solution Meeting — 08/16/2021
Need Meeting — 07/16/2021

Need Number:
Process Stage:
Previously Presented:

Proposed Solution:
New 138 kV Customer

= Construct a 138 kV tap off the Delta — Wauseon 138 kV Line to the customer
substation. The customer substation tap location is approximately a 0.9 mile
extension from the existing structures to the new customer substation.

= Add MOAB and SCADA to two new switches on the Delta — Wauseon 138 kV Line.

Alternatives Considered:
= No alternatives considered for this project

Estimated Project Cost: S2.0M

Projected In-Service: 06/01/2022

Status: Engineering

Model: 2020 Series 2025 Summer RTEP 50/50
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ATSI Transmission Zone M-3 Process
Delta — Wauseon 138 kV Line - New Customer

7 Miles
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Transmission Lines
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120 kV
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120 kV
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161 kV
230 kv
345 kv
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230 kv
345 kv

500 kV
ft Iton
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I
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ATSI Transmission Zone M-3 Process
Lloyd Substation

20 TR

0 175 35 7 Miles Dy b

FirstEnergy

Need Number: ATSI-2021-014 Legend e R A s>
P S . Soluti M H 08/16/2021 Substations Transmission Lines C-;-’l;and River "‘v‘Pa"'l.efS_'V"
rocess Stage: olution Meeting — 08/16/ i e A ,...,_,/‘bAl.NE
Previously Presented: Need Meeting — 06/15/2021 15 kv - _-Richmond Road (PVM XK\
120 kY o oz PAIRSHE
138 kV ; /:j, Meqtor-op-he-Lake Nash
Supplemental Project Driver(s): 161KV :? :z A
Customer Service o ot P
+ 345KV Eastlake

500 kV 345 kv / Newell” e
Specific Assumption Reference(s et S /. —T/
P P (s) Subs Identified 765 KV Vi Marble~=<KZthan Pav
Modification of existing customer connection request evaluated per FirstEnergy’s Y/
“Requirements for Transmission Connected Facilities” document and /L/amont Qg
“Transmission Planning Criteria” document Llé/cli Liberty,
iR Yigye [
Problem Statement ,/ %% o Newport k
= The B-phase of existing 138-36 kV Lloyd transformer #2 has failed. // Kipling
Nottingh;a’rh CPP Nottingih‘am Progressive
74 i
-~ Ninemile ;J‘-‘»d'
// / . XA
Northeast (CPP) Cw 5 Lark.
ke Road (CPP) // Jordan® e g \
ayfield
/ Lake Shore 4 ﬁ: (CPP)
~Hamilton
P4 East (CPP) Kebler
_#Forizon S East(CPP)  poeoy
e ) MRSttt
Air Products | Clinic Hospital
e I‘n land : Bebpereke

Continued on next page...
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FirstEnergy

ATSI Transmission Zone M-3 Process

Lloyd Substation

20 TR

= ,/ Jar,
Need Number: ATSI-2021-014 Eagend ot e 0 Y
. H ihg — Substations Transmission Lines Cil;and River Paingesvil
Process Stage: Solution Meeting—08/16/2021 e p /43'AINE
8 69 kV . 5 !
Previously Presented: Need Meeting—06/15/2021 15KV Aoy __Richmond Road (15\7[?/1 KX
7.4 X
120 kV 120 kv /(’\ > Faifigsyiex)
< Aegter:opthe-Lake
Y
Proposed Solution: s 161KV //
Move Existing 138-36 kV Transformer + 345KV S0 Eastlake
Fp f e ~ 500 kv i . Newell Aeqier
= Move the existing #3 transformer from Nathan Substation to the open bay position at iy i y:
Lloyd Substation in order to feed the distribution load. Retire the failed #2 Lloyd i Ve e Y Marble—<{Zthan P
transformer in place. 7. av
/L;mont oo
Transformer Ratings: Llé’/(’i Liberty,
= Failed #2 Lloyd Transformer ; Y i 4 .LI : |
= 55 MVA SN / 66 MVA SE A o o Newport F
= Existing #3 Nathan Transformer // g
=72 MVA SN / 81 MVA SE Nottingh;a’h cpp Nottingham Progressive
N ; Judi’
/- Ninemile' .~ =%
Alternatives Considered: /,/’ Collinweld
* New transformer installation at Lloyd Substation Northsgst«(CPP) / Lark.
ke Road (CPP) Jordan® foen g
A AR Mayfield
Estimated Project Cost: $0.0 /I-’/I/ e €90 Medc (CPP)
-~Hamilton
Projected In-Service: 12/31/2021 L East (CPP) Kebler
Status: Engineering ,és/Horizon S. East(CPP) - pofok
: i ' _E.Ind (CPP
Model: 2019 Series 2024 Summer RTEP 50/50 S E (CPP) Giicdiospital
‘e I‘nland Eebpebeike
(RGN SO SRS | B (V1Y
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Re-Present 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

ATSI-2019-073
Re-Present Solution Meeting — 08/16/2021

Need Number:
Process Stage:

Previously Presented: Solution Meeting — 03/19/2020

Need Meeting — 11/22/2019

Project Driver:
Equipment Material Condition, Performance and Risk

Specific Assumption References:
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

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 page...
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ATSI Transmission Zone M-3 Process
Relay Misoperation Solution
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FlrstEnergy® ATSI Transm|55|qn Zone M—3 Procgss
~ Relay Misoperation Solution

...Continued from previous page

Existing

Existing Line/Terminal Conductor/Transformer
Transmission Line / Substation Equipment MVA Rating MVA Rating

ATSI-2019 Locations (SN / SE) (SN / SE) Limiting Terminal Equipment
Eastlake-Lloyd 138 kV Q12 Line
-073 1. Eastlake — Liberty e IS ] A3 i 2 ] S Substation Conductor, Relay, CTs @ Lloyd
2.103 /132 2.148 /151
2. Lamont — Lloyd

Continued on next page...
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FirstEnergy

...Continued from previous page

New MVA

Transmission Line / Substation Line Rating
Locations (SN / SE)
073 Eastlake-Lloyd 138 kV Q12 Line 1.273 /332
(5'222 8) 1. Eastlake — Liberty 2148 /151

2. Lamont — Lloyd 2. 147 (WN) / 164 (WE)

Alternatives Considered:
= Maintain existing condition and elevated risk of failure

See table
Engineering (All Projects)

Projected In-Service:
Project Status:
Model: N/A

SRRTEP Committee: Western — FirstEnergy Supplemental 08/16/2021

ATSI Transmission Zone M-3 Process
Relay Misoperation Solution

Estimated
Costs

(S M)

Proposed Solution

Target ISD

At Eastlake replace the Q-12 circuit breaker, line disconnect switch, relaying,
line terminal arresters, and line CVTs. AtLoyd-replacethesubstatien

conductorand-Eastiake-Hoyd-Q-12inerelaying: 1.1
At Lloyd remove the Q12 line relaying due to Lloyd TR#2 moving to the Q11

bay position.

03/03/2023
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High 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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