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Submission of Supplemental Projects for
Inclusion in the Local Plan

2024 Data Center Projects
to be modeled in the 2024 RTEP Series Case



FirstEnergy

Need Number: APS-2023-017

Process Stage: Submission of Supplemental Projects for Inclusion in the Local
Plan—4/26/2024

Previously Presented:

Re-Present Solutions Meeting — 02/06/2024
Solution Meeting — 8/8/2023

Need Meeting — 6/6/2023

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

Existing Customer Connection load increase - has requested a load addition to

the 230 kV delivery point Sage Substation (s2881). The anticipated load increase is

336 MW with a total site load of 576 MW.

Requested in-service date is 02/13/2026.
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APS Transmission Zone M-3 Process
FirstEnergy Sage 230 kV Customer Load Increase- Solution Phase 2

Need Number: APS-2023-017 Doubs

Process Stage: Submission of Supplemental Projects for Inclusion in the Local Plan—4/26/2024

Sage

Selected Solution 1 of 2:

230 kV Transmission substation Expansion

= Expand the existing 3-breaker ring bus into a 6 breaker, breaker-and-a-half substation by
installing three new 230 kV circuit breakers

= |nstall 2 230-34.5 kV transformers

= Construct 2 34.5 kV busses on the low side of transformers

Estimated Project Cost: $1.5M

Projected In-Service: 10/01/2025
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APS Transmission Zone M-3 Process
FirstEnergy Sage 230 kV Customer load addition- Solution Phase 3

. ADCA0YA. Doubs i i
Need Number: APS-2023-017 Doubs Lime Kiln

Process Stage: Submission of Supplemental Projects for Inclusion in the Local Plan—4/26/2024

Selected Solution 2 of 2 : Sage

230 kV Transmission substation Expansion

= Expand the six breaker, breaker-and-a-half substation to 15 breakers by adding nine 230 kV
circuit breakers.

= Terminate the Doubs-Eastalco 206 230 kV Line into the Sage Substation

= Loop in the Doubs-Lime Kiln 207 230 kV Line into the Sage Substation

Estimated Project Cost: $25M

Projected In-Service: 12/31/2027

Legend

Supplemental Project ID: s3152.2
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HrstEnergy@ APS Transmission Zone M-3 Process
e~ Doubs — Sage 230 kV New Customer

Need Number: APS-2023-029 o % \?;\ (
I i i 1 I i [
Process Stage: Submission of Supplemental Projects for Inclusion in the Local
Plan—4/26/2024
Previously Presented:
Need Meeting —7/11/2023
Solution Meeting — 10/31/2023
Re-Present Solutions Meeting — 02/06/2024
Project Driver(s):
Customer Service :
Specific Assumption Reference(s) Lﬁﬁﬁwil o
New customer connection request will be evaluated per FirstEnergy’s __/__——- :
“Requirements for Transmission Connected Facilities” document and L egend
“Transmission Planning Criteria” document. ) “"'““:“: e e
; 1 B85 kY
Problem Statement L 15KV
e 1w AV T T
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F:rstEnergy® APS Transmission Zone M-3 Process

Doubs — Sage 230 kV New Customer
Sage

Need Number: APS-2023-029

Process Stage: Submission of Supplemental Projects for Inclusion in the Local Plan—
4/26/2024

Selected Solution:
230 kV Transmission Substation (Quantum 400)

Selected Solution:

* Build a six breaker, two bay (expandable to four bays), breaker-and-a-half
substation (Quantum 400)

* Loop the Doubs — Lime Kiln #231 230 kV Line in and out of the new substation
* Modify line relay settings at Doubs and Lime Kiln substations

New Customer

* Provide two feeds to the customer facility
Estimated Project Cost: $20.8M

Projected In-Service: 09/01/2025
Supplemental Project ID: s3150.2

Legend

* Expand Quantum 400 station to a nine breaker, breaker-and-a-half substation 500 kv
* Loop the Doubs — Sage #206 230 kV Line in and out of the new substation 230 kv
* Modify line relay settings at Doubs and Sage substations 138 kV
Estimated Project Cost: $14.6M 9KV
Projected In-Service: 12/31/2027 (coordinate with APS-2023-017)

23 kV
Supplemental Project ID: s3150.1 New ——




FlrstEnergy APS Transmission Zone M-3 Process
—~="" Doubs — Lime Kiln 230 kV #231 Line New Customer

Need Number: APS-2023-031

Process Stage: Submission of Supplemental Projects for Inclusion in the Local Plan—
4/26/2024

Carroll

Substations ' Lehigli Portland Cement
Bk

S kv

Previously Presented:
Need Meeting — 09/05/2023
Solution Meeting —10/31/2023

.
e ' rostown Jet. Walkersville
. |

Supplemental Project Driver(s):

Customer Service New,Marke . Airy

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. e

Lovettsville -
Problem Statement Mibdlie—"" Doubs

New Customer Connection — Customer requested 230 kV transmission service for
approximately 360 MW of total load near the Doubs — Lime Kiln 230 kV 231 Line.
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Man'tgomery
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Requested in-service date is December 31, 2025 Dickerson Station "DigalDickerson "H"

Hamilton
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APS Transmission Zone M-3 Process
FirstEnergy Doubs — Lime Kiln 230 kV #231 Line New Customer

Lime Kiln

Need Number: APS-2023-031

Process Stage: Submission of Supplemental Projects for Inclusion in the Local Plan—
4/26/2024

Selected Solution:

230 kV Transmission Substation
New Customer
* Build a new eleven (future fifteen) breaker, breaker-and-a-half 230 kV substation

* Cut and loop the Doubs — Lime Kiln 230 kV #231 and #207 230 kV Lines in and out of
the new substation

* Modify relay settings in Doubs and Lime Kiln substations

* Provide three 230 kV feeds to customer facility Doubs

Estimated Project Cost: $28.7M

Legend

Projected In-Service: 12/31/2025 500 kV

Supplemental Project ID: s3153.1 230KV
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Submission of Supplemental Projects for
Inclusion in the Local Plan



FirstEnergy

Need Number: APS-2023-006

Process Stage: Submission of Supplemental Projects for Inclusion in the Local Plan—4/26/2024

Previously Presented:
Need Meeting — 04/21/2023
Solution Meeting — 07/21/2023

Project Driver:
Equipment Material Condition, Performance and Risk
Specific Assumption Reference:

Line Condition Rebuild/Replacement

. Age/condition of wood pole transmission line structures

. System characteristics including lightning and grounding performance, galloping overlap,
insulation coordination, structural capacity needs, clearance margins, and future needs (e.g.,
fiber path)

System Performance Projects Global Factors

. Substation/line equipment limits

Problem Statement:

The Connellsville — Iron Bridge — King Farm (Stoner Junction) 138 kV Line is exhibiting deterioration
and has significant outage history

. Approximately 15 miles of this line is on wood structures nearing end of life. They are
recommended for rebuild.

. 78% of structures (89 of 114) did not meet one or more assessment criteria.
. The 4.3-mile balance of line is on lattice towers where 15 of 21 had correctable defects.

. The original conductor is 336.4 26/7 ACSR with original and maintenance splices and should be
considered for replacement.

. There are 31 recent maintenance conditions, primarily due to wood pole conditions or rusted
hardware. Conditions are expected to deteriorate as equipment approaches end of life.

APS Transmission Zone M-3 Process
Stoner Junction 138 kV Line
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FirstEnergy

Need Number: APS-2023-006

Process Stage: Submission of Supplemental Projects for Inclusion in the Local Plan
—-4/26/2024

Selected Solution:

= Rebuild/rehab the Connellsville — Stoner Junction 138 kV Line. Replace existing
transmission line conductor with larger size.

= Rebuild/rehab the Stoner Junction — King Farm 138 kV Line.

= Rebuild/rehab the Stoner Junction — Iron Bridge 138 kV Line. Replace existing
transmission line conductor with larger size.

Existing Line Post Project Line
Rating Rating
Need # Transmission Line (SN / SE) (SN / SE)
Connellsville — Stoner Junction 138 kV 160/ 192 308 /376
APS-2023-006 Stoner Junction — King Farm 138 kV 308 /376 308 /376
Stoner Junction — Iron Bridge 138 kV 221 /268 308 /376

Estimated Project Cost: S 31.5 M
Projected In-Service: 12/31/2025

Supplemental Project ID: s3123.1

APS Transmission Zone M-3 Process
Stoner Junction 138 kV Line
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FlrstEnergy APS Transmission Zone M-3 Process
~<"° Penn-North Oakford 138 kV New Customer

Need Number: APS-2023-008

Process Stage: Submission of Supplemental Projects for Inclusion in the Local Plan
-4/26/2024

Murrycrest

Sunco Delmont
Previously Presented:

Need Meeting —4/21/2023

io§ X /Y hite Valley

Solution Meeting — 7/21/2023 o
' Harrison City
. ‘ Ve Geen VESCO Ta

Project Driver(s): | Huntingdon North Oakford < North Oakford 7
Customer Service e Penn -Penn South Oakford

Stony Springs Jct. Tap Edgewater
Specific Assumption Reference(s) A P S
New customer connection request will be evaluated per FirstEnergy’s 3 N 77 i
“Requirements for Transmission Connected Facilities” document and I 4 . il . Aevalhanna

“Transmission Planning Criteria” document. ©  North Greensburg Luxor
. Legend
Substations Transmission Lines

Problem Statement 69 kv 69 KV

ET sk

New Customer Connection - has requested a new 138 kV delivery point near the s Hompfeld Ges . 1120w

. . . 5 ¥ . = 1 K

Penn-North Oakford 138 kV line. The anticipated load of the new customer oSt ehacke 138 kv 13‘%:
connection is 100 MVA. 161 kv '

Sewickley - < 230KV IS

345 kY 230 KV

Requested in-service date is 12/31/2024.

500 kv M5 kY
765 kV 500 kv
Subs Identified TES KV

Eastgate
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FirstEnergy

Need Number: APS-2023-008
Process Stage: Submission of Supplemental Projects for Inclusion in the Local Plan — 4/26/2024

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

= Construct approximately 0.75 miles of transmission line using 1590 ACSR 45/7 from tap point
to customer substation

= Install one 138 kV revenue metering package at customer substation

Estimated Project Cost: $5.4M
Projected In-Service: 12/31/2024
Supplemental Project ID: s3125.1

APS Transmission Zone M-3 Process
Penn-North Oakford 138 kV New Customer

Penn Oakford
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FirstEnergy

Need Number: APS-2023-013

Process Stage: Submission of Supplemental Projects for Inclusion in the Local Plan
-4/26/2024

Previously Presented:
Need Meeting — 05/19/2023
Solution Meeting —07/21/2023

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
Greenwood-Redbud 138 kV line. The anticipated load of the new customer
connection is 35 MVA.

Requested in-service date is 05/3/2024.

APS Transmission Zone M-3 Process
Greenwood-Redbud 138 kV New Customer
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FirstEnergy

Need Number: APS-2023-013

Process Stage: Submission of Supplemental Projects for Inclusion in the Local Plan
—-4/26/2024

Selected Solution:
138 kV Transmission Line Tap

* Install a three-switch tap along the Greenwood — Redbud 138 kV Line with
three 1200 A SCADA load break switches

* Install 138 kV line extension from the three-switch tap to the Customer’s
substation

* Install 138 kV revenue metering in Customer’s substation
* Modify line relay settings in Greenwood and Redbud substations

Estimated Project Cost: $1.6M
Projected In-Service: 05/3/2024
Supplemental Project ID: s3126.1

APS Transmission Zone M-3 Process
Greenwood-Redbud 138 kV New Customer

Redbud

=

2

Greenwood

New Customer

Legend
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HrstEnergy@ APS Tl.*ansmission Zone M-3 Process
o~ Page-Riverton 138 kV New Customer

Need Number: APS-2023-014

Process Stage: Submission of Supplemental Projects for Inclusion in the Local Strasburg
Plan_ 4/26/2024 Strdsurg
. Visco
v Front Royal
Previously Presented: r Riverton

Need Meeting — 05/19/2023
Solution Meeting — 07/21/2023

Project Driver(s): D -

Customer Service
Edinburg

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.

11 Miles

Legend

Substations Transmission Lines
T 69 kv

N3k 15 KV
120 KV

Problem Statement ‘Jackson D.P.

New Customer Connection - has requested a new 138 kV delivery point near the .
120 kV

Page-Riverton 138 kV line. The anticipated load of the new customer connection k 138 kv )
is 35 MVA Page Sperryville 161 KV L
' Page Tod) . 230 kY 161 kV
345 KV 230 kV
Requested in-service date is 05/30/2025. Endless Caverns 500 KV 5KV

765 kv 500 kv

Subs Identified TES KV
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APS Transmission Zone M-3 Process
FlrstEner‘gy(@ Page-Riverton 138 kV New Customer

Need Number: APS-2023-014

Process Stage: Submission of Supplemental Projects for Inclusion in the Local Plan—
4/26/2024

Riverton

New Customer
Selected Solution:
138 kV Transmission Line Tap Cut line =

= |nstall a new 4-breaker ring bus named Catlett Mountain near 85 Russ Johnson Rd,
Front Royal, VA 22630

= Cut the Page — Riverton RLU 138 kV Line near pole RLU-154 and extend 0.3-mile line
in and out of the new Catlett Mountain Substation

= Protection/terminal end relay settings review required
= Install revenue metering in Customer’s facilities

Page
Line Ratings:
Catlett Mountain — Page 138 kV Line
After project completion 160 MVA SN/ 192 MVA SE
Catlett Mountain — Riverton 238 kV Line
After project completion 153 MVA SN/ 153 MVA SE Legend
500 kV ————
Estimated Project Cost: S16M 345 kV ——
Projected In-Service: 05/30/2025 138 kv
Supplemental Project ID: s3127.1 oKV S—
34.5kV ——
23 kV
New ——
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FirstEnergy

Need Number: APS-2023-015

Process Stage: Submission of Supplemental Projects for Inclusion in the Local Plan—
4/26/2024

Previously Presented:
Need Meeting — 05/19/2023
Solution Meeting —07/21/2023

Project Driver(s):

Customer Service

Specific Assumption Reference(s):

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

Problem Statement:

A customer has requested a new 138 kV delivery point near the Messick Road —
Morgan 138 kV line. The anticipated load of the new customer connection is 5 MW.

Requested in-service date is 12/31/2024.

APS Transmission Zone M-3 Process
Messick Road — Morgan 138 kV New Customer
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FlrstEnergy APS Transmission Zone M-3 Process
—~="° Messick Road — Morgan 138 kV New Customer

Need Number: APS-2023-015 . M
Process Stage: Submission of Supplemental Projects for Inclusion in the Messick Road organ
Local Plan—4/26/2024

Selected Solution: :

138 kV Transmission Line Tap

= |nstall three-way tap using three 2000 A SCADA switches

= Construct 0.1 miles of 556 ACSR 26/7 from tap location to new
substation

Estimated Project Cost: $1.8M
Projected In-Service: 12/31/2024
Supplemental Project ID: s3128.1
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FirstEnergy

Need Number: APS-2023-027

Process Stage: Submission of Supplemental Projects for Inclusion in the Local Plan—
4/26/2024

Previously Presented:

Need Meeting — 7/21/2023

Solution Meeting — 8/18/2023

Project Driver(s):

* Equipment Material Condition

* Performance and Risk

Specific Assumption Reference(s)

* Substation Condition Rebuild/Replacement
* Substation/line equipment limits

Problem Statement
* Existing switches are beyond reliable operation.

* Severe alighment issues result in improper closures, requiring a hammer to
manually close, resulting in a safety issues

* Switch mounting insulators often break during this process, resulting in live
parts falling, creating a potential accidents and system faults.

The Boonsboro — Marlowe 138 kV line is limited by Substation conductor
* Existing line rating:
* 300/358/349/410 MVA (SN/SE/WN/WE)

The Bedington — Marlowe 138 kV line is limited by Substation conductor
* Existing line rating:
* 265/349/349/410 MVA (SN/SE/WN/WE)

APS Transmission Zone M-3 Process
Marlowe Substation
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FlrstEnergy® APS Transmission Zone M-3 Procgss
T~ Marlowe Substation

Need Number: APS-2023-027

Process Stage: Submission of Supplemental Projects for Inclusion in the Local Plan—
4/26/2024

Selected Solution:
= At Marlowe Substation:

= On the Boonsboro 138 kV line exit, replace: Bedington
= 1200 A manual disconnect switches with (2) 2000 A motor-operated 500 kV
disconnect switches
= Limiting substation conductor itiid
= On the Bedington BMA 138 kV line exit, replace: 20K
= 1200 A manual disconnect switches with (2) 2000 A motor-operated 138 kv
disconnect switches O Marlowe 115 kv
= Limiting substation conductor 69 kv
Transmission Line Ratings: a6 kv
*  Boonsboro — Marlowe 138 kV Line 345 kv
. Before Proposed Solution: 300 /358 /349 /410 MVA (SN / SE / WN / WE) 23 kv
= After Proposed Solution: 300 /358 /369 /410 MVA (SN /SE / WN / WE) New

= Bedington — Marlowe BMA 138 kV Line
= Before Proposed Solution: 265 /349 /349 /410 MVA (SN / SE / WN / WE) Boonsboro
= After Proposed Solution: 265 /349 /349 /435 MVA (SN /SE / WN / WE)

Estimated Project Cost: $ 0.3 M
Projected In-Service: 10/27/2023
Supplemental Project ID: s3131.1
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FirstEnergy

Need Numbers: APS-2023-026

Process Stage: Submission of Supplemental Projects for Inclusion in the Local Plan—
4/26/2024

Previously Presented:

Need Meeting —07/11/2023

Solution Meeting — 09/05/2023

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.

= |n 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

Damascus — Mount Airy 230 kV Misoperation Relays

Substations
60 kV
1M5kv
120 kv
138 KV
161 kV
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345 kV
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FirstEnergy

APS Transmission Zones M-3 Process
Damascus — Mount Airy 230 kV Misoperation Relays

Existing Line
Rating Existing Conductor
Need # Transmission Line / Substation Locations (SN / SE) Rating (SN / SE)

APS-2023-026

Damascus — Mount Airy 230 kV

478/523 617/754
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FirstEnergy

Need Numbers: APS-2023-026

Process Stage: Submission of Supplemental Projects for Inclusion in the
Local Plan—4/26/2024

Selected Solution:
= Replace circuit switcher and limiting substation conductor at Damascus

= Replace wave trap, disconnect switches, and limiting substation
conductor at Mount Airy

Transmission Line Ratings:

=  Damascus — Mount Airy 230 kV Line
= Before Proposed Solution: 478 / 523 MVA (SN / SE)
= After Proposed Solution: 548 /688 MVA (SN / SE)

Estimated Project Cost: $ 2.2 M
Projected In-Service: 12/22/2023

Supplemental Project ID: s3091.1

APS Transmission Zones M-3 Process
Damascus — Mount Airy 230 kV Misoperation Relays

500 kv

Mount Airy 345 kv

230 kv

138 kV
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HrstEnergy@ APS Transmission Zones M-3 Proc?ss
—~ Meadow Brook Substation

Need Numbers: APS-2023-037

Process Stage: Submission of Supplemental Projects for Inclusion in the Local Plan—

4/26/2024 ‘?, West Winchester "
\'I‘Fff"/f_‘/: Substations Transmission Lines
) = .« BOKV B9 KV
Previously Presented: b9t 08 e HEW
Need Meeting — 09/05/2023 120 KV o0k
Solution Meeting — 10/03/2023 :;‘: 138 kv
Project Driver: Bartonville . 20w S
AtE W 230 kv
Performance and Risk, Operational Flexibility and Efficiency HOK
500 KV 5 kY
Specific Assumption Reference: 765 kv 500 kV
System Performance Projects Global Factors SUbS (geniicd (65

= System reliability and performance
= Substation/line equipment limits A P S e e e

" Upgrade Relay Schemes Meadow Brook ~ 'ines Mil Double Toll Gate

Problem Statement:

=  The protective equipment on the Meadow Brook No. 1 500/138 kV and Meadow
Brook No. 4 500/138 kV transformers are electro-mechanical and vintage.

Meadow Brod

=  The protective equipment cannot be easily repaired due to a lack of
replacement parts and available expertise in the outdated technology.
= FirstEnergy has identified operational constraints when a single breaker is out of Strasburg
service for maintenance.

=  The Meadow Brook No. 1 500/138 kV transformer is limited by terminal equipment: sthasting
. Normal Ratings: 470/567/579/612 MVA (SN/SSTE/WN/WSTE)
. Single Breaker Outage: 306/306/306/306 MVA (SN/SSTE/WN/WSTE)

=  The Meadow Brook No. 4 500/138 kV transformer is limited by terminal equipment:
. Normal Ratings: 461/567/539/611 MVA (SN/SSTE/WN/WSTE)
. Single Breaker Outage: 306/306/306/306 MVA (SN/SSTE/WN/WSTE)

\\Front Royal

)

Bethel Riverton

Copynght {c) 2094 Eshi
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FirstEnergy

Need Number: APS-2023-037

Process Stage: Submission of Supplemental Projects for Inclusion in the Local Plan—4/26/2024

Selected Solution:

At Meadow Brook Substation:

= On the No. 1500/138 kV Transformer Circuit, replace:

= Circuit Breakers
= Relaying
= Limiting substation conductor

= On the No. 4 500/138 kV Transformer Circuit, replace:

= Relaying
= Limiting substation conductor

Transformer Ratings:
No. 1 500/138 kV Transformer

Before Proposed Solution:

. Normal Ratings: 470/567/579/612 MVA (SN/SSTE/WN/WSTE)
= Single Breaker Outage: 306/306/306/306 MVA (SN/SSTE/WN/WSTE)
After Proposed Solution:

= Normal Ratings: 519/592/621/702 MVA (SN/SSTE/WN/WSTE)
. Single Breaker Outage: 519/592/621/702 MVA (SN/SSTE/WN/WSTE)

No. 4 500/138 kV Transformer

Before Proposed Solution:

=  Normal Ratings: 461/567/539/611 MVA (SN/SSTE/WN/WSTE)
= Single Breaker Outage: 306/306/306/306 MVA (SN/SSTE/WN/WSTE)
After Proposed Solution:

. Normal Ratings: 461/571/539/611 MVA (SN/SSTE/WN/WSTE)
= Single Breaker Outage: 461/571/539/611 MVA (SN/SSTE/WN/WSTE)

APS Transmission Zones M-3 Process
Meadow Brook Substation

Meadow
500 kv ———
345 kV
230 kv
138 kV
VS IVERRVN VV) 115 kV
69 kV
46 kV
34.5 kV
23 kV
Meadow New
Brook

Estimated Project Cost: $ 2.3 M
Projected In-Service: 12/20/2024

Supplemental Project ID: s3092.1

27



FirstEnergy

Need Number: APS-2023-016

Process Stage: Submission of Supplemental Projects for Inclusion in Local Plan—
4/26/2024

Previously Presented:
Need Meeting — 6/6/2023
Solution Meeting — 10/31/2023

Project Driver(s):
Performance and Risk, Operational Flexibility and Efficiency

Specific Assumption Reference(s):

System Performance Projects Global Factors

= System reliability and performance

= Reliability of Non-Bulk Electric System (Non-BES) Facilities
Add/Replace Transformers

Past System Reliability/Performance

Problem Statement:

= The 230/138 kV No. 5 Transformer at Doubs was installed 60 years ago and is
approaching end of life.

=  The transformer exhibits multiple maintenance issues including:
=  Elevated levels of methane and ethane gases
= Wetoil
=  Low dielectric
= Existing TR Ratings:
= 257 /338 MVA (SN / SSTE)

APS Transmission Zone M-3 Process
Doubs Substation

.r stalco

nvetlsﬂ

Nqueduct

Dickerson Station "Dia a ickerson "H"

Hamilton

Py Dnry

Monocacy

New Market of”

Damascus

Brifgomery

Lagend

Suld 10&nbTed

Transmission Lines

69 kv

I ETS
120 k¥
138 KV
161 kv
230 kY
5 kY
500 kY

TES KV
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FirstEnergy

Need Number: APS-2023-016

Process Stage: Submission of Supplemental Projects for Inclusion in Local

Plan—4/26/2024

Selected Solution:

* Replace 230/138 kV No. 5 transformer at Doubs with a 225 MVA unit

* Upgrade transformer relaying

Need # Existing XFMR Rating Post Project XFMR Rating
(SN / SE) (SN / SE)

APS-2023-016 Doubs

Estimated Project Cost: $5.43M
Projected In-Service: 06/07/2024
Supplemental Project ID: s3093.1

257 /338

303 /384

APS Transmission Zone M-3 Process
Doubs Substation

230/138 kv

500 kv

345 kV

230 kV

138 kV

115 kv

69 kv

46 kV

34.5kv

23 kv

New
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FirstEnergy

Need Numbers: APS-2023-038

Process Stage: Submission of Supplemental Projects for Inclusion in Local Plan—
4/26/2024

Previously Presented:
Need Meeting — 10/03/2023
Solution Meeting — 10/31/2023

Project Driver:
Equipment Material Condition, Performance and Risk

Specific Assumption Reference:

System Performance Projects Global Factors

= System reliability and performance

=  Substation/line equipment limits

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.

= |n 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...
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FlrstEnergy APS Transmission Zone M-3 Process
—~="° Black Oak - Hatfield 500 kV Misoperation Relays

Need Number: APS-2023-038

Process Stage: Submission of Supplemental Projects for Inclusion in Local Plan
—4/26/2024

Selected Solution:

= Replace limiting substation conductor, wave trap, disconnect switch, and

relaying at Black Oak Substation
o . . . o Legend
= Replace limiting substation conductor, wave trap, disconnect switch, circuit Black Oak
breaker, and relaying at Hatfield Substation 500 kv -
®
.. . Existing Line Rating Post Project Line Rating 230 kV
(SN / SE) (SN / SE) 138 kv
2 115 kv
APS-2023-038 Black Oak — Hatfield 500 kV 3526 /3792 3573 /4379
69 kv
46 kV
Estimated Project Cost: S 11.8 M 34.5 kv
Projected In-Service: 4/27/2026 . 23 kv
Hatfield New

Supplemental Project ID: s3094.1
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FirstEnergy

Need Number: APS-2021-012

Process Stage: Submission of Supplemental Projects for Inclusion in the
Local Plan—4/26/2024

Previously Presented:
Need Meeting — 08/15/2021
Solution Meeting — 10/20/2023

Project Driver(s):
Customer Service

Specific Assumption Reference(s):

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

Problem Statement:

A customer has requested a new 138 kV delivery point near the
Buckhannon — Pruntytown (PR-BKH-12) 138 kV Line. The anticipated load
of the new customer connection is 40 MW.

Requested in-service date is 7/2/2025.

APS Transmission Zone M-3 Process
Buckhannon-Pruntytown 138 kV New Customer

e Alca
Stony Road
Eldora
Margaret s t{\ Fatrmont Meltinka L.
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Harrisor - Pruntytown L p¥emtytonn Denver
| Sherwood & hor i Shinns Run G-
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Vamer -
e Saeim Oak Mound ..., =Fsor Leers Tap
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TAP1257
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National Carbon . Corder Crossing
Rider SS A P S Union Road
Vens Run Tap SS
Legend
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® 161KV R I
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FlrstEnergy APS Transmission Zone M-3 Process
—~="° Buckhannon-Pruntytown 138 kV New Customer

Need Number: APS-2021-012

Process Stage: Submission of Supplemental Projects for Inclusion in the Local Plan—
4/26/2024

Buckhannon Pruntytown

Selected Solutions:

138 kV Transmission Line Tap

* Install three-way tap using three switches

* Construct 1 mile of 138 kV line from tap location to new delivery point
* Install revenue metering in Customer’s facilities

* Revise remote end relay settings at Buckhannon Substation and Pruntytown

Substation New Customer

Estimated Project Cost: $S5.0M
Projected In-Service: 07/02/2025
Supplemental Project ID: s3095.1

Legend

500 kV

345 kV

138 kV

69 kV

34.5kV

23 kv

New
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HrstEnergy@ APS Transmission Zone M-3 Process
— Ethel Springs — Bethlen 138 kV Network

Need Number: APS-2023-009

Process Stage: Submission of Supplemental Projects for Inclusion in the Local Plan—
4/26/2024

Previously Presented:
Need Meeting — 04/21/2023
Solution Meeting — 10/20/2023

Project Driver(s): Social Hall
* Equipment material condition, performance and risk

* Operational Flexibility and Efficiency

Sunco Delmont

Specific Assumption Reference(s)

System Performance 340 - Vasco Tap ASCO Ethel SPrings
* Network radial lines o South Oakford VascoTa
Operational Flexibility €nNn "~ Stony Springs Jct. Tap
Problem Statement
! _ _ , Loyalhanna
The are two radial feeds: one to Bethlen Substation and one to Ethel Springs Substation. Luxor q. ¥
A fault on the Loyalhanna - Social Hall 138 kV Line will outage multiple 138 kV stations, North Greensburg Loyal

which puts significant stress on the networked distribution system. iy

Grephsior

A fault on the Loyalhanna - Social Hall 138 kV Line will outage radial load at Ethel Springs Bracken Jet. Tap A\ P S Bethlen Substations Transmission Lines
Substation, and a fault on the Bethlen — Loyalhanna 138 kV Line will outage radial load at O +  GOKV 69 KV
Bethlen Substation. Ethel Springs Substation serves 6,105 customers and 14.43 MW, and Eastgate Bethlén 15KV 15V
Bethlen Substation serves 5,110 customers and 11.76 MW. 120 kY 120 KV
38 kY
Transmission line ratings are limited by terminal equipment. Youngwood :;: 150KV
Vasco Tap — Social Hall 138 kV Line: 5 Ll
* Existing line rating: 225 / 287 MVA (SN/SE) 345 kv SN
* Existing conductor rating: 297 /365 MVA (SN/SE) SONY « 500KV 345 kv
Bethlen — Loyalhanna 138 kV Line: 765 kv S00 v
* Existing line rating: 205 / 242 MVA (SN/SE) rm o ? . 2.75 . 5.5 i "I‘ Miles Subs Identified 765 kv

* Existing conductor rating: 309 /376 MVA (SN/SE)
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F:rstEnergy@ APS Transmission Zone M-3 Process
— Ethel Springs — Bethlen 138 kV Network

Need Number: APS-2023-009

Process Stage: Submission of Supplemental Projects for Inclusion in the Local Plan—
4/26/2024

Selected Solution: Social Hall
Construct a new 8-mile 138 kV line between Ethel Springs and Bethlen substations. The
following work will be performed at neighboring substations:

= At Social Hall Substation:

500 kV

= Replace substation conductor, wave trap, and circuit breaker 245 kv
= At Vasco Substation:

= Construct a 4-breaker 138 kV ring bus Ethel 230kv
= At Edgewater Tap: Vasco ‘ Q Springs 138 kv

= |nstall (3) SCADA controlled switches 115 KV
= At Loyalhanna Substation: 9 kv

= Replace substation conductor on the Bethlen 138 kV line terminal
= At Ethel Springs Substation: Edgewater a6 kv

= Convert the 138 kV yard into a 4-breaker ring bus O 345kv
= At Bethlen Substation: Tap 23 kV

= Convert the 138 kV yard into a 3-breaker ring bus New
New line ratings:

= Vasco Tap — Social Hall 138 kV: 297 / 365 MVA (SN / SE)

= Bethlen — Loyalhanna 138 kV: 309 /376 MVA (SN / SE) O O

= Bethlen — Ethel Springs 138 kV: 308 / 376 MVA (SN / SE)

Loyalhanna Bethlen
Estimated Project Cost: $59.6M

Projected In-Service: 12/31/2025
Supplemental Project ID: s3096.1
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FirstEnergy

Need Numbers: APS-2023-018, APS-2023-019, APS-2023-020

Process Stage: Submission of Supplemental Projects for Inclusion in the Local Plan—
4/26/2024

Previously Presented:

Need Meeting — 6/16/2023

Solution Meeting — 10/20/2023

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 Zone M-3 Process
Misoperation Relay Projects
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FirstEnergy

Need #
APS-2023-018

APS-2023-019

APS-2023-020

Transmission Line / Substation Locations

Albright — Brandonville Junction 138 kV
Brandonville Junction — Hazelton 138 kV
Brandonville Junction — Lake Lynn 138 kV
Grassy Falls — Quinwood 138 kV

Fairview — Dents Run Tap 138 kV
Harrison Reserve Tap — Glen Falls 138 kV

APS Transmission Zone M-3 Process
Misoperation Relay Projects

Existing Line Rating
(SN / SE)

141 /182
261 /311
219/271
282 /314
175/ 191
191/191

Existing Conductor Rating
(SN / SE)

181 /225
308 /376
308 /376
282 /376
221/ 268
221/268
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FirstEnergy

Selected Solution:

Transmission Line / Substation

APS Transmission Zone M-3 Process
Misoperation Relay Projects

New MVA
Line Rating

Estimated

Supplemental Cost

Locations

Need Number

Albright — Brandonville Junction 138 kV
APS-2023-018  Brandonville Junction — Hazelton 138 kV
Brandonville Junction — Lake Lynn 138 kV
APS-2023-019  Grassy Falls — Quinwood 138 kV
Fairview — Dents Run Tap 138 kV

APS-2023-020
Harrison Reserve Tap — Glen Falls 138 kV

Project ID (SN / SE) Scope of Work (S M) Target ISD

* At Albright Substation, replace wave trap, substation

a2 conductor, & relaying
_ _ S1.3 M 12/1/2025
$3097.1 308 /376 At Hazglton Substation, replace substation conductor
& relaying
308 /376 * At Lake' Lynn Substation, replace substation conductor
& relaying
S1.5M 12/1/2025
* At Grassy Falls Substation, replace wave trap, circuit
$3098.1 A S breaker, substation conductor, & relaying
* At Fairview Substation, replace wave trap, disconnect
221 /268 . . .
switches, substation conductor, & relaying
s3099.1 ) S2.5M 11/22/2023
221/ 268 At Glen Falls Substation, replace wave trap,

disconnect switch, & relaying
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FirstEnergy

Need Numbers: APS-2023-023, APS-2023-024, APS-2023-025

Process Stage: Submission of Supplemental Projects for Inclusion in the Local Plan—
4/26/2024

Previously Presented:

Need Meeting — 7/21/2023

Solution Meeting — 10/20/2023

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

=  QObsolete 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 Zone M-3 Process
Misoperation Relay Projects
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FirstEnergy

Need #

APS-2023-023

APS-2023-024

APS-2023-025

Transmission Line / Substation Locations

Parkersburg — Jug Run 138 kV Line
Jug Run — Trissler 138 kV Line
Guilford — Antrim 138 kV Line
Antrim — Reid 138 kV Line

Garrett — Carlos Junction 138 kV Line

Carlos Junction — Ridgeley 138 kV Line

APS Transmission Zone M-3 Process
Misoperation Relay Projects

Existing Line Rating

(SN / SE)
225/295
292/314
292/314
292/314
164/206
141/182

(SN / SE)
308/376
308/376
308/376
308/376
221/268
221/268

Existing Conductor Rating
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HrstEnergy@ APS Transmission Zone M-3 Prqcess
~ Misoperation Relay Projects

Selected Solution:

New MVA

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

* At Parkersburg Substation, replace circuit breaker, wave

FEIL GRS =AU [ a5 1Y e 308/376 trap, disconnect switch, substation conductor, & relaying
APS-2023-023 s3100.1 S3.2M 11/17/2023
. . * At Trissler Substation, replace circuit breaker, wave trap,
LTSRS R SO IS R disconnect switch, substation conductor, & relaying
Guilford — Antrim 138 kV Line 308 /376 . Afc Guilford Sul?statlon, rep.lace circuit breaker, w.j:\ve trap,
disconnect switch, substation conductor, & relaying
APS-2023-024 s3101.1 _ _ ) ) S2.8M 05/15/2024
Antrim — Reid 138 KV Line 308 /376 At Re|d.Substat|on, replace wgve trap, disconnect switches,
substation conductor, & relaying
Garrett — Carlos Junction 138 kV Line 164 /206  * At Garrett Substation, replace wave trap & relaying

APS-2023-025 s3102.1 S42 M 04/26/2024

Carlos Junction — Ridgeley 138 kV
Line

* At Ridgeley Substation, replace wave trap, disconnect

L5 2t switches, substation conductor, & relaying
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FlrstEnergy APS Transmission Zone M-3 Process
= Bedington — Marlowe BMA 138 kV Line New Customer

Need Number: APS-2023-030

Process Stage: Supplemental Projects for Inclusion in the Local Plan—4/26/2024 Paramount
Halfway Ringgold
Previously Presented:
. _ \'~._ Hagarstatnn

Need.Meetlng. 08/18/2023 S : Antietam
Solution Meeting —10/20/2023 Chermy Run %, -.\_w% ;
Supplemental Project Driver(s): e ; =

. B East Hagerstow
Customer Service e

Specific Assumption Reference(s):

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

b
“Transmission Planning Criteria” document.
a F 4 8 Miles
i Boenshoro | Frastodin Jet.
Problem Statement R
New Customer Connection — Customer requested 138 kV transmission service for Eane e
approximately 64 MVA of total load near the Bedington — Marlowe BMA 138 kV ¢ P T""’m';;':: Hines
Line- (o \.". L 115 KV 115 KV
dpcibipa ; 120 kv 1208V
: + - Opequon 1S 138 KV
Requested In-Service Date: td | 161 kv
B 161 KV
J 230 kV
2/28/2025 Kearneysville W 245 KV 230 kV

) 500 kY 345 kV
Vanville ! 765 KV 500 kv

Inwood

Subs ldentifled 765 kv
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APS Transmission Zone M-3 Process
FlrstEner‘gy(@ Bedington — Marlowe BMA 138 kV Line New Customer Phase 1

Bedington Marlowe
Need Number: APS-2023-030
Process Stage: Supplemental Projects for Inclusion in the Local Plan—4/26/2024

Selected Solution:
Phase 1 (Temporary Configuration): 138 kV Line Transmission Taps

= |nstall two 2000 A load-break air switches on the Bedington — Marlowe BMA 138
kV Line

= Build approximately 2.2 miles of double circuit 138 kV Line to the point of
interconnection with Customer

= Revise relay settings at Bedington and Marlowe substations
Projected In-Service: 2/28/2025

Phase 2 (Final Configuration): 138 kV Line Transmission Tap
= Build a new three-breaker 138 kV ring bus substation. New Customer
= Replace two breakers and relay panels at Bedington Substation

= Replace one breaker and relay panel at Marlowe Substation.

= Terminate the two tap lines from Phase 1 into the new ring bus substation.

= Customer to connect directly to the ring bus substation.

Projected In-Service: 6/30/2026 Legend
500 kV

Total Estimated Project Cost (Phase 1 + Phase 2): $30.4M 345 kv

Supplemental Project ID: s3103.1

138 kV

69 kV

34.5kV

23 kV

New 3




FirstEnergy

Need Number: APS-2023-039

Process Stage: Submission of Supplemental Projects for Inclusion in the Local
Plan—4/26/2024

Previously Presented:
Need Meeting — 08/18/2023
Solution Meeting — 10/20/2023

Supplemental 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 — Potomac Edison Distribution has requested a new
138 kV delivery point near the Inwood — Stonewall 138 kV Line. The anticipated
load of the new customer connection is 12 MVA.

Requested In-Service Date:
2/23/2024

APS Transmission Zone M-3 Process
Inwood — Stonewall 138 kV Line New Customer

Legend Eagle & B
Substations Transmission Lines S
. 9KV 60 kY S
NnSky 15KV N
120 kv 120 KV W
138 KV e ARG, B!
161 kv - , Shepherdstown
. Opequon s
230 kV e
230 kV N
345 kv g -
w00 Ky 245 kY Kearneysville \.‘\
765 kv 500 kv \
Subs Identified 765 kv Vanville o
~—Inwood
Inwood (*
‘"
A P S Sleepy Hollow

Stephenson

Redbud /

West Winchester

TN
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APS Transmission Zone M-3 Process
F”'StEneLgy@ Inwood — Stonewall 138 kV Line New Customer

Need Number: APS-2023-039

Process Stage: Submission of Supplemental Projects for Inclusion in the Local Plan— Inwood Stonewall
4/26/2024

Selected Solution:

138 kV Transmission Line Tap

= |nstall a three-switch tap along the Inwood — Stonewall 138 kV Line with three
1200 A SCADA load break switches

= |nstall 1-2 spans of transmission line from tap point to Customer substation
= |nstall a 138 kV wave trap

New Customer

Estimated Project Cost: $1.1M
Projected In-Service: 4/17/2024
Supplemental Project ID: s3104.1

Legend

500 kV

345 kV

138 kV

69 kV

34.5kV

23 kV

L

New




FirstEnergy

Need Number: APS-2023-040

Process Stage: Submission of Supplemental Projects for Inclusion in the Local
Plan—4/26/2024

Previously Presented:

Need Meeting — 08/18/2023

Solution Meeting — 10/20/2023

Project Driver(s):

= Equipment Material Condition, Performance and Risk

Specific Assumption Reference(s)
= Substation Condition Rebuild/Replacement
= Substation/line equipment limits

Problem Statement

Existing switches at Millville Substation cannot be operated reliably.

= Severe alignment issues result in improper closures, requiring a
hammer to manually close, resulting in a safety issues

= Switch mounting insulators often break during this process, resulting in
live parts falling, creating potential safety incidents and system faults.

The OIld Chapel — Millville 138 kV Line is limited by terminal equipment
= Existing line rating:
= 299/358/353/410 MVA (SN/SE/WN/WE)

= Existing conductor rating:
= 353/406/353/428 MVA (SN/SE/WN/WE)

APS Transmission Zone M-3 Process
Millville Substation
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F:rstEnergy@ APS Transmission Z.onfe M-3 Procgss
-~ Millville Substation

Need Number: APS-2023-040
Process Stage: Submission of Supplemental Projects for Inclusion in the Local Plan—4/26/2024

Selected Solution:
¢ At Millville Substation:

* On the Old Chapel 138 kV line exit, replace:
* 1200 A manual disconnect switches with (2) 2000 A motor-operated disconnect
switches >00 kv —
* Limiting substation conductor Old Chapel 35 kv
230 kV

Transmission Line Ratings:

* Millville — Old Chapel 138 kV Line:
* Before Proposed Solution: 299 /358 / 353/ 410 MVA (SN/SE/WN/WE)

138 kV

115 kV

69 kV
* After Proposed Solution: 299 /360 /353/422 MVA (SN/SE/WN/WE)
46 kV
5k
Estimated Project Cost: 50.7M O MW
23 kV
Projected In-Service: 04/15/2024 Millville —

Supplemental Project ID: s3105.1
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Need Numbers: APS-2023-036, APS-2023-041 to APS-2023-043,
APS-2023-045 to APS-2023-049

Process Stage: Submission of Supplemental Projects for Inclusion in the Local Plan—

4/26/2024

Previously Presented:

Need Meeting — 10/20/2023

Solution Meeting —11/17/2023

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.

= |n 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 Zone M-3 Process
Misoperation Relay Projects
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FirstEnergy

APS-2023-036
APS-2023-041
APS-2023-042
APS-2023-043

APS-2023-045

APS-2023-046

APS-2023-047

APS-2023-048

APS-2023-049

Franklin — Pursley 138 kV

Fairview — Miracle Run Tap 138 kV
Armstrong — Garretts Run Junction 138 kV
Trissler— Edgelawn 90 138 kV

Heaters Tap — Sutton 138 kV

Gilboa —304 Junction 138 kV

Grassy Falls — Summersville 138 kV

Price Hill = Pruntytown 138 kV

Cabot — Bull Creek Junction 138 kV

Bull Creek Junction — Houseville 138 kV
Mountain Gathering — McCalmont 138 kV
Sutton Hill Tap — Sutton 138 kV

Sutton Hill Tap — Sutton Hill 138 kV

287/314
175 /228
294 /350
225/295
97 /105
229 /229
229 /229
221 /268
308 /376
294 /350
267 /352
85/105
89/96

APS Transmission Zone M-3 Process
Misoperation Relay Projects

Transmission Line / Substation Locations Existing Line Rating (SN / SE) Existing Conductor Rating (SN / SE)

308 /376
308 /376
308 /376
308 /376
107 /128
278 /339
309 /376
221 /268
308 /376
297 / 365
297 / 365
85 /106
107 /128
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Selected Solution:

Transmission Line /

Substation Locations

Supplemental
Project ID

New MVA Line
Rating (SN / SE)

APS Transmission Zone M-3 Process
Misoperation Relay Projects

Scope of Work

Estimated
Cost

Target ISD

APS-2023-036

APS-2023-041

APS-2023-042

APS-2023-043

APS-2023-045

APS-2023-046

Franklin — Pursley 138 kV

Fairview — Miracle Run Tap 138 kV

Armstrong — Garretts Run Junction 138 kV

Trissler— Edgelawn 90 138 kV

Heaters Tap — Sutton 138 kV

Gilboa — 304 Junction 138 kV

Grassy Falls — Summersville 138 kV

s3107.1

s3108.1

s3109.1

s3110.1

s3111.1

s3112.1

308 /376

308 /376

308 /376

294 / 350

107 /128

278 /339

309 /376

At Franklin Substation, replace circuit breaker,
disconnect switches, line trap, substation conductor
and relaying

At Pursely Substation, replace substation conductor
and relaying

At Fairview Substation, replace circuit breaker,
disconnect switches, substation conductor and
relaying

At Armstrong Substation, replace disconnect
switches, substation conductor and relaying

At Trissler Substation, replace wave trap, disconnect
switches and relaying

At Edgelawn Substation, replace circuit breaker, line
trap and relaying

At Sutton Substation, replace line trap and relaying

At Gilboa Substation, replace circuit breaker,
disconnect switches, line trap and relaying

At Grassy Falls Substation, replace circuit breaker,
disconnect switches, line trap and relaying

S22 M

$2.8M

S2.5M

S3.3M

S1.5M

S43 M

11/29/2024

06/16/2023

05/26/2023

12/01/2022

05/10/2024

12/01/2023

50



HrstEnergy@ APS Transmission .Zone M-3 Prqcess
—~ Misoperation Relay Projects

Selected Solution:

Supplemental New MVA Line scope of Work Estimated
Project ID Rating (SN / SE) P Cost

Transmission Line / Substation Locations

Target ISD

* At Pruntytown Substation, replace line trap and
APS-2023-047 Price Hill = Pruntytown 138 kV s3113.1 221 /268 relaying $2.3 M 12/19/2023
* At Price Hill Substation, replace line trap and relaying

* At Cabot Substation, replace circuit breakers,
Cabot — Bull Creek Junction 138 kV 308 /376 disconnect switches, substation conductor and
relaying

* At Houseville Substation, replace circuit breaker,
APS-2023-048 Bull Creek Junction — Houseville 138 kV s3114.1 297 / 365 disconnect switches, substation conductor and S5.3 M 12/15/2023
relaying

* At McCalmont Substation, replace circuit breaker,

Mountain Gathering — McCalmont 138 kV 297 / 365 disconnect switches, line trap, substation conductor
and relaying
APS-2023-049 Sutton Hill T — Sutton 138 kv $3115.1 85 /106 * AtsSutton Substation, replace circuit breaker, line trap ¢ ¢\ (1/59/2024

and relaying
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FlrstEnergy® APS Transmission Zone M-3 Progess
—~ Cumberland Substation

Need Numbers: APS-2023-051

Process Stage: Submission of Supplemental Projects for Inclusion in the Local Plan—
4/26/2024

Previously Presented:
Need Meeting — 10/20/2023
Solution Meeting — 11/17/2023

= Fquipment Material Condition, Performance and Risk short Gap 500 kV
= Infrastructure resilience 345 kv
Specific Assumption Reference: 230kv
= Substation Condition Rebuild/Replacement 138 kv
= Age/condition of structural components 15k

= System Performance Projects Global Factors 69kv
46 kV

= System reliability and performance

34.5kV
Problem Statement:
23 kv

= Existing switches at Cumberland Substation are beyond reliable operation. Cumberland

New

= Severe alignment issues result in improper closures, requiring a hammer
to manually close, resulting in a safety issues

= Switch mounting insulators often break during this process, resulting in
live parts falling, creating a potential for accidents and system faults.

= The Short Gap — Cumberland 138 kV Line is limited by substation conductor
= Existing line rating:
= 299/358/349/410 MVA (SN/SE/WN/WE)
= Existing conductor rating:
= 308/376/349/445 MVA (SN/SE/WN/WE)
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FlrstEnergy® APS Transmission Zone M-3 Procgss
o~ Cumberland Substation

Need Number: APS-2023-051

Process Stage: Submission of Supplemental Projects for Inclusion in the Local Plan—
4/26/2024

Selected Solution:
= At Cumberland Substation:

Legend
* Replace conductor and disconnect switches on Short Gap 138 kV line Short Gap

terminal 500 kv
345 kv
Transmission Line Ratings: -
230 kv
= Cumberland —Short Gap 138 kV Line:
= Before Proposed Solution: 299 /358 / 349 / 410 MVA (SN/SE/WN/WE) 138 kv
= After Proposed Solution: 299 /360 /349 /422 MVA (SN/SE/WN/WE) 115 kv
69 kv
46 kV
Estimated Project Cost: S 0.4 M
34.5kV
Projected In-Service: 12/31/2023 O .
Supplemental Project ID: s3116.1 Cumberland o
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Need Number: APS-2023-028
Process Stage: Submission of Supplemental Projects for Inclusion in the Local Plan— 4/26/2024

Previously Presented:
Solution Meeting — 12/05/2023
Need Meeting — 09/05/2023

Project Driver:
Performance and Risk, Operational Flexibility and Efficiency

Specific Assumption Reference:

System Performance Projects Global Factors

. System reliability and performance

. Reliability of Non-Bulk Electric System (Non-BES) Facilities
Add/Replace Transformers

Past System Reliability/Performance

Problem Statement:

= The 500/138 kV No. 1 Transformer at Bedington was manufactured 47 years ago and is
approaching end of life.

. 500 kV and 138 kV protective devices are ~50 years old which produces reliability
and safety concerns.

= The transformer exhibits multiple maintenance issues including:
. Elevated methane and ethane gas levels compared with IEEE Standards
= Equipment degradation and obsolete replacement parts
. Oil leaks
= Existing TR Ratings:
. 485 /619 MVA (SN / SSTE)

APS Transmission Zones M-3 Process
Bedington Substation

West Waynesbaro
Legend
Substations Transmission Lines
+  BORV 69 kv
115V 15k Wayndbon
® 120k 4 A
20 kV e e Reid_.__. : 4
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® sk R Cas|
o0 Ry 161 KV Paramount
345 kv SO “ Halfway Ringgold
500 KV 345 kv : o
765 KV 500 kv Antietam
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FlrstEnergy® APS Transmission Zf)nes M-3 Procgss
—~ Bedington Substation

Need Number: APS-2023-028

Process Stage: Submission of Supplemental Projects for Inclusion in the Local
Plan—4/26/2024

Selected Solution: 500 kv
= Replace the Bedington No. 1 500/138 kV Transformer with a 425 MVA unit 345 kv

230 kv

= Upgrade transformer relaying 138 kv

Transformer Ratings: 115 kv

= Bedington No. 1 500/138 kV Transformer: i
= Before Selected Solution: 485 / 619 MVA (SN / SSTE)
= After Selected Solution (anticipated): 576 / 699 MVA (SN / SSTE)

Bedington 500 kV 46 kV

34.5kv

23 kv

New

WA

500/138 kV

Estimated Project Cost: $21.8M
Projected In-Service: 06/01/2027

Supplemental Project ID: s3162.1 Bedington 138 kv
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FlrstEnergy APS Transmission Zone M-3 Process
—~="° Bedington — Doubs 500 kV Misoperation Relays

Need Number: APS-2023-057

Process Stage: Submission of Supplemental Projects for Inclusion in the Local Plan— L 22— Btorg 5 10 o West Waynesboro gﬁ.. Dl
4/26/2024 ’l',!i Lo il oo e Germantown
) NS |72 " €& 77 |Reid X _ East Waynesboro
Previously Presented: F- I Rk AT A
Solution Meeting 12/05/2023 G IS Halvay ~OPamiheint st
. . £ Hageiiu _ Taneytown
Need Meeting 10/31/2023 (" Morgan Cherry_ﬂ!?un S Antietar . ___ Catoctin
Proi Dri . N, arlowe. R.P. Smith Garfield Tap
roject Driver: Harmony Jct. Tap*’Ni pre n East Hagerstown Carroll
Equipment Material Condition, Performance and Risk P Lehi 3 Westrafater
— .~ _ Bedington ehigh Portland Cement A 2
Specific Assumption Reference: Bedingtony,) — A
2 inksbu
System Performance Projects Global Factors Eag < i
=  System reliability and performance Opequoh""m"" S[!__‘?DE\ENSWW
=  Substation/line equipment limits ‘ A _ P S Jte Rock
; Vanville Kearneysville )

System Condition Projects ‘
=  Substation Condition Rebuild/Replacement Inwood  sleepy HJ?['E'_"_?__R_
Upgrade Relay Schemes

- 3

Stonewall crares oo Millville

= 1".
. . s . . P —— - Lovettsville

=  Obsolete and difficult to repair communication equipment (DTT, Blocking, etc.) Stea?ﬁgbn -Fé'a‘ﬁ"arg's Mil '~ N Substations Tanemission Lines
=  Communication technology upgrades Redbud A / % L 69 kY
. / Dickerson Station "D" z 115 kv -
Problem Statement: N ehen y/ = 120 KV 120k
= FirstEnergy has identified protection schemes using a certain vintage of relays and  3reenwood OIdChapel .r'f ::‘:: 138 kv
communication equipment that have a history of misoperation. Bartonville lar 5 - 161 kY
= Proper operation of the protection scheme requires all the separate components ines Mill il : BT 0 "”
perform adequately during a fault. Double Toll Gate Breezy Knolld— TS 500 kV ::; :’
nariand Run 765 KV 5 |

) . . adow Brook
= |n 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...
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FlrstEnergy APS Transmission Zone M-3 Process
—~="° Bedington — Doubs 500 kV Misoperation Relays

Transmission Line / Substation Locations EX|st|?sgNL|/n:EI;atmg Existing ?:s(juscz;)r Rating

APS-2023-057 Bedington — Doubs 500 kV 3526 /3792 3573 /4379



FirstEnergy

Need Numbers: APS-2023-057

Process Stage: Submission of Supplemental Projects for Inclusion in the Local
Plan— 4/26/2024

Selected Solution:

= Replace circuit breakers, disconnect switches, line trap, substation conductor
and relaying at Bedington Substation

= Replace circuit breakers, disconnect switches, line trap, substation conductor
and relaying at Doubs Substation

Transmission Line Ratings:

= Bedington — Doubs 500 kV Line:
= Before Selected Solution: 3526 / 3792 / 3928 / 4140 MVA (SN/SE/WN/WE)
= After Selected Solution: 3573 / 4379 / 4050 / 5194 MVA (SN/SE/WN/WE)

Estimated Project Cost: $ 6.95 M
Projected In-Service: 02/28/2025

Supplemental Project ID: s3163.1

APS Transmission Zone M-3 Process

Bedington — Doubs 500 kV Misoperation Relays

Bedington

Doubs

500 kv

345 kV

230 kv

138 kV

115 kv

69 kv

46 kV

34.5kv

23 kv

New
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FirstEnergy

Need Numbers: APS-2023-064 to APS-2023-066, APS-2023-069

Process Stage: Submission of Supplemental Projects for Inclusion in the Local Plan—
4/26/2024

Previously Presented:

Solution Meeting 12/15/2023

Need Meeting 11/17/2023

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

= QObsolete 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.

= |n 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 Zone M-3 Process
Misoperation Relay Projects
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FirstEnergy

Need #

APS-2023-064

APS-2023-065

APS-2023-066

APS-2023-069

Transmission Line / Substation Locations

Weirton — Weirton JCT 138 kV
Weirton JCT — Wylie Ridge 138 kV
Edgelawn — Goff Run 138 kV
Albright — Kingwood 138 kV

Kingwood — Pruntytown 138 kV

Fawn — Gobain 138 kV

Existing Line Rating
(SN / SE / WN / WE)

292 /314 /325 /343
292 /314 /325 /343
195/209/ 217/ 229
187 /209 /217 / 229
221 /268 /250 / 287
287 /287 /287 / 287

Existing Conductor Rating

(SN / SE / WN / WE)

308 /376 /349 / 445
308 /376 /349 / 445
221/268/250/ 317
221/268/250/317
221/268/250/317
297 /365 /345 /441

APS Transmission Zone M-3 Process
Misoperation Relay Projects
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Selected Solutions:

Transmission Line /

Substation Locations

New MVA Line Rating
(SN/SE/WN/WE)

APS Transmission Zone M-3 Process
Misoperation Relay Projects

Estimated

Supplemental Scope of Work Cost ($ M)

Project ID

APS-2023-064

APS-2023-065

Weirton — Weirton JCT 138 kV

Weirton JCT — Wylie Ridge 138 kV

Edgelawn — Goff Run 138 kV

308 /376 /349 / 445

308 /376 /349 / 445

221 /268 /250/ 317

* At Weirton Substation, replace line trap and
relaying

$3158.1 * At Wylie Ridge Substation, replace circuit $1.7 06/01/2024
breaker, disconnect switches, line trap and
relaying

* At Edgelawn Substation, replace disconnect
switches, line trap, substation conductor and
s3159.1 relaying $2.1 07/31/2024
* At Goff Run Substation, replace line trap,
substation conductor and relaying
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HrstEnergy@ APS Transmission .Zone M-3 Prqcess
—~ Misoperation Relay Projects

Selected Solution:

New MVA Line Estimated

Supplemental
Project ID Scope of Work Cost ($ M)

Transmission Line / Substation Locations Rating
(SN/SE/WN/WE)

* At Albright Substation, replace disconnect
switches, line trap, substation conductor
Albright — Kingwood 138 kV 221 /268 /250/317 and relaying
* At Kingwood Substation, replace

disconnect switches and relaying
APS-2023-066 $3160.1 $3.9 10/09/2024
* At Pruntytown Substation, replace

disconnect switches, line trap, substation
Kingwood — Pruntytown 138 kV 221 /268 /250/317 conductor and relaying
* At Kingwood Substation, replace
disconnect switches and relaying

* At Fawn Substation, replace circuit breaker,
disconnect switches, line trap, substation
conductor and relaying

* At Gobain Substation, replace circuit
breaker, disconnect switches, line trap,
substation conductor and relaying

APS-2023-069  Fawn — Gobain 138 kV 297 /365 /345 /441 s3161.1 $3.5 10/31/2025
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F:rstEnergy APS Transmission Zone M-3 Process
—~="° Carroll = Mount Airy 230 kV Misoperation Relays

Need Number: APS-2023-034
Process Stage: Submission of Supplemental Projects for Inclusion in L
the LOCBI Pla n— 4/26/2024 Substations . Transmission Lines
Previously Presented: Solution Meeting 01/09/2024 €0 kv 69k T
. 15KV T aneytown
Need Meeting 09/05/2023 o0 .
. o 138 KV :
Project Driver: B Ll
Equipment Material Condition, Performance and Risk el l:;::
- . SR Carroll 4
Specific Assumption Reference: . s0kv 345 kv ‘ Lehigh Portland Cement

Westminster

System Performance Projects Global Factors 1S e Ca

= System reliability and performance

Subs Identified 765 kv

=  Substation/line equipment limits 0 o275 85 11 Miles Westminster
. . e i s s o e Walkersville
System Condition Projects Finks|
=  Substation Condition Rebuild/Replacement \@ A P S N‘gnh
Upgrade Relay Schemes Id Frederick

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

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.

= |n 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...
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FlrstEnergy APS Transmission Zone M-3 Process
—~="° Carroll = Mount Airy 230 kV Misoperation Relays

Existing Line
Rating Existing Conductor
Need # Transmission Line / Substation Locations (SN / SE) Rating (SN / SE)

APS-2023-034 Carroll — Mount Airy 230 kV 251/343 617/754



HrstEnergy@ APS Transmission Zone M-3 Process

Carroll 230/138 kV Transformer #4

Need Number: APS-2023-063 -
Process Stage: Submission of Supplemental Projects for Inclusion in - \
the LOC&I Plan_ 4/26/2024 Substations Transmission Lines T T T T T T T
Previously Presented: Solution Meeting 01/09/2024 L ::”:’\
Need Meeting 10/31/2023 ® ww —
® 138KV T
Project Driver: ® et S
Performance and Risk ::': :: a0k Taneytown
. s - - 500 KV 345 KV
Operational Flexibility and Efficiency - o T
Specific Assumption Reference: Sups Identified 785 kv
System Performance Projects Global Factors Carroll
= System Reliability and Performance P S 0@ i
arroll

= Substation/line equipment limits
= Upgrade Relay Schemes
Problem Statement: rostown’ Jet.

= The 230/138 kV No. 4 Transformer at Carroll was manufactured over 50 years ago Walkersville

and is approaching end of life.
= The dielectric is below the acceptable norm of 50 kV.
= The transformer exhibits multiple maintenance issues including: Farm _crederick
= Elevated methane and ethane gas levels compared with IEEE Standards

= Equipment degradation and obsolete replacement parts.

= Existing TR Ratings:
= 251/343 MVA (SN/SE)

Lehigh Portland Cement
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Need Numbers: APS-2023-034 and APS-2023-063
Process Stage: Submission of Supplemental Projects for Inclusion in

the Local Plan—4/26/2024
Selected Solution:
= At Carroll Substation:

= Replace 200 MVA 230/138 kV Transformer No. 4 with a new 224 MVA 230/138 kV
transformer

= Replace limiting transformer conductor

= Replace line tuner and coax, wave trap, circuit breaker, disconnect switch, and relaying
= At Mt. Airy Substation :

= Replace line tuner and coax, wave trap, circuit breaker, disconnect switch, and relaying

Anticipated Transformer Circuit and Transmission Line Ratings:

= 230/138 kV Transformer No. 4 and Carroll — Mount Airy 230 kV Line :
= Before Selected Solution: 251 /343 /302 /370 MVA (SN /SE / WN / WE)
= After Selected Solution: 281 /384 /338 / 414 MVA (SN / SE / WN / WE)

Estimated Project Cost: $S8.6M
Projected In-Service: 12/31/2026
Supplemental Project ID: s3189.1, s3190.1

APS Transmission Zone M-3 Process

Carroll 138 kV

O

UAN)
nmmnm

‘ Carroll 230 kV

Mt. Airy 230 kV

500 kv

345 kV

230 kv

138 kV

115 kv

69 kv

46 kV

34.5kv

23 kv

New

Carroll 230/138 kV Transformer #4 and Misoperation Relays
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F:rstEnergy APS Transmission Zone M-3 Process
—~="° Harrison — Pruntytown 500 kV Misoperation Relays

Need Number: APS-2023-056
Process Stage: Submission of Supplemental Projects for Inclusion in o 0 Fqésmn? ‘ 6 Mies Sanford

the Local Plan—4/26/2024 Substations Transmission Lines o T
Previously Presented: Solution Meeting 01/09/2024 :"‘:":’V 69 kv

Need Meeting 10/31/2023 ok o
Project Driver: . L ' Alcan

. 230 kV 81K

Equipment Material Condition, Performance and Risk e 230 kv Everson Stony Road
Specific Assumption Reference: . ﬁ:\\: ::::: Soith Faitmiont Martinka
System Performance Projects Global Factors Subs Identified 765 kv

Eldora \white Hall Junction

= System reliability and performance

=  Substation/line equipment limits

System Condition Projects Harrison
=  Substation Condition Rebuild/Replacement -
Upgrade Relay Schemes

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

A P S

Pruntytown

McAlpin

Shinns Run

Graffar

Problem Statement:

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

Bametts Run

= Proper operation of the protection scheme requires all the separate components Bridgeport Hil Maple Lake

perform adequately during a fault. Oak Mound Atid 2 s
i uiet De Qe
= |n many cases the protection equipment cannot be repaired due to a lack of R

replacement parts and available expertise in the outdated technology. ;

= Transmission line ratings are limited by terminal equipment.

Continued on next slide...
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FlrstEnergy APS Transmission Zone M-3 Process
—~="° Harrison — Pruntytown 500 kV Misoperation Relays

Transmission Line / Substation Locations EX|st|?SgNL|/nseEl;at|ng Existing ((J;)I:Iujuscé)o r Rating

APS-2023-056 Harrison — Pruntytown 500 kV 3464 / 3464 3573 /4379



FirstEnergy

Need Number: APS-2023-056

Process Stage: Submission of Supplemental Projects for Inclusion in
the Local Plan—4/26/2024

Selected Solution:
= Replace wave trap, line metering and relaying at Harrison Substation
= Replace wave trap, line metering and relaying at Pruntytown Substation

Transmission Line Ratings:

Harrison — Pruntytown 500 kV Line:
= Before Selected Solution: 3464 / 3464 / 3464 / 3464 MVA (SN / SE / WN / WE)
= After Selected Solution: 3573 / 4379 / 4050 / 5194 MVA (SN / SE / WN / WE)

Estimated Project Cost: S0.86M
Projected In-Service: 11/29/2024

Supplemental Project ID: s3191.1

APS Transmission Zone M-3 Process

Harrison — Pruntytown 500 kV Misoperation Relays

Harrison

Pruntytown

500 kv

345 kV

230 kv

138 kV

115 kv

69 kv

46 kV

34.5kv

23 kv

New
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FirstEnergy

Need Numbers: APS-2023-075, APS-2023-079 to APS-2023-084,
APS-2023-086, APS-2023-087

Process Stage: Submission of Supplemental Projects for Inclusion in
the Local Plan—4/26/2024

Previously Presented: Solution Meeting 01/19/2024

Need Meeting 12/15/2023
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 Zone M-3 Process
Misoperation Relay Projects
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APS Transmission Zone M-3 Process
Misoperation Relay Projects

FirstEnergy

Existing Line Rating (SN / SE / WN / WE)

Transmission Line / Substation Locations Existing Conductor Rating (SN / SE / WN / WE)

Butler — Cabrey JCT 138 kV 224 /293 /323 /343 297 /365 /345 / 441
APS-2023-075 Bredinville — Cabrey JCT 138 kV 225 /287 /287 [ 287 297 /365 /345 / 441

Cabot — Cabrey JCT 138 kV 287 /287 / 287 [ 287 297 /365 /345 / 441
APS-2023-079 All Ludlum 4 JCT — Springdale 138 kV 292 /306 / 306 / 306 297 /365 /345 /441
APS-2023-080 Charleroi — Allenport 138 kV 274 /314 / 325/ 343 501 /577 /501 /607

Loyalhanna — Bracken JCT 138 kV 195/209/217 /229 308 /376 /349 / 445
APS-2023-081 Luxor — Bracken JCT 138 kV 141 /147 /162 / 162 160 /192 /180/ 228

Youngwood — Eastgate T 138 kV 265 /314 /325 /343 289 /357 /339 /435
APS-2023-082 Saltsburg — Vandergrift 138 kV 225 /229 /229 /229 237 /301 /306 /398
APS-2023-083 Armstrong — Burma 138 kV 292 /314 /325 /343 308 /376 /349 / 445
APS-2023-084 Youngwood — Yukon 138 kV 234 /287 / 287 [ 287 234 /297 /301 /392

Fairview — Grant Town 138 kV 175/209/217 /229 221 /268 /250/ 317
APS-2023-086

Rivesville — Grant Town 138 kV 176 /229 / 250/ 285 221 /268 /250/317

Dupont — Larkmead 138 kV 292 /314 /325/ 343 308 /376 /349 / 445
APS-2023-087

Larkmead — Edgelawn 138 kV 292 /314 /325/ 343 308 /376 /349 / 445
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HrstEnergy@ APS Transmission .Zone M-3 Prqcess
—~ Misoperation Relay Projects

Selected Solution:
Estimat

Supplemental | ed Cost
Project ID ($ M)

Transmission Line / New MVA Line

Substation Locations

Rating (SN / SE / Scope of Work
WN / WE)

Target ISD

* At Butler, replace circuit breaker, disconnect switches,

P = Gl Jer LE3(3Y P EBD R8T line trap, substation conductor and relaying
APS-2023-075  Bredinville — Cabrey JCT 138 kV 297 /358 /345 /410 ~ AtBredinville, replace circuit breaker, disconnect $3194.1 $4.9 12/31/2026
switches, line trap, substation conductor and relaying
Cabot — Cabrey JCT 138 kV 297 /365 / 345 / 441 . At Cabot, replace. circuit breaker, dlsconn.ect switches,
line trap, substation conductor and relaying
APS-2023-079  All Ludlum 4 JCT — Springdale 138 kV 292 /314 /325 /343 < At Springdale, replace relaying s3195.1 $0.8 12/01/2025
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HrstEnergy@ APS Transmission .Zone M-3 Prqcess
—~ Misoperation Relay Projects

Selected Solution:

Estimated
Cost ($ M) | Target ISD

Transmission Line / New MVA Line Rating

Supplemental

Scope of Work Project ID

Substation Locations (SN / SE / WN / WE)

* At Charleroi, replace circuit breaker, disconnect
switches, line trap, substation conductor and relaying
APS-2023-080 Charleroi — Allenport 138 kV 501/577/501/607 < AtAllenport, replace circuit breaker, disconnect s3196.1 S3.4 12/01/2025
switches, line trap, line turner and coax, substation
conductor and relaying

Loyalhanna — Bracken JCT 138 kV 308 /376 /349 /445 | A !_oyalha.nna, replace CIrC.UIt breaker, disconnect .
switches, line trap, substation conductor and relaying
* At Luxor, replace circuit breaker, disconnect switches,

APS-2023-081 Luxor — Bracken JCT 138 kV 160/192 /180 /228 e, s cene e 2 el

s3197.1 $4.0 05/15/2026

* At Youngwood, replace circuit breaker, disconnect

HEMRETORE) = FESTEUS T 221318 e i i e switches, line trap, substation conductor and relaying
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HrstEnergy@ APS Transmission .Zone M-3 Prqcess
—~ Misoperation Relay Projects

Selected Solution:

Estimated
Cost ($ M) | Target ISD

Transmission Line / New MVA Line Rating

Supplemental

Scope of Work Project ID

Substation Locations (SN / SE/ WN / WE)

* At Saltsburg, replace disconnect switches, line trap,
and relaying

APS-2023-082 Saltsburg — Vandergrift 138 kV 237 /301 /306/ 398 « At Vandergrift, replace circuit breaker, disconnect s3198.1 $2.9 12/31/2025
switches, line trap, substation conductor and relaying
* At Armstrong, replace disconnect switches, line trap,
APS-2023-083  Armstrong — Burma 138 kV 308 /376 /349 / 445 substation conductor and relaying $3199.1 $3.0 6/1/2026

* At Burma, replace circuit breaker, disconnect switches,
line trap, substation conductor and relaying

* At Youngwood, replace circuit breaker, line trap,
APS-2023-084 Youngwood — Yukon 138 kV 234 /297 /301 /392 substation conductor and relaying $3200.1 S2.1 3/28/2026
* At Yukon, replace line trap and relaying
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HrstEnergy@ APS Transmission .Zone M-3 Prqcess
—~ Misoperation Relay Projects

Selected Solution:

New MVA Line Estimated

Rating (SN / SE / WN Scope of Work Suppl.emental Cost ($ M) | Target ISD
/ WE) Project ID

Transmission Line /

Substation Locations

* At Fairview, replace circuit breaker, disconnect switches,
line trap, substation conductor and relaying
* At Grant Town, replace circuit breaker, disconnect
switches, line trap and relaying
APS-2023-086 s3201.1 $4.2 5/15/2026
* At Rivesville, replace circuit breaker, line trap, substation
conductor and relaying
* At Grant Town, replace circuit breaker, disconnect
switches, line trap and relaying

Fairview — Grant Town 138 kV 221/268/250/ 317

Rivesville — Grant Town 138 kV 221/268/250/ 317

e At Dupont, replace circuit breaker, line trap, substation
Dupont — Larkmead 138 kV 308 /376 /349 / 445 conductor and relaying

e At Larkmead, replace disconnect switches and relaying
APS-2023-087 $3202.1 $4.8 12/31/2025
e At Edgelawn, replace circuit breaker, line trap, substation

Larkmead — Edgelawn 138 kV 308 /376 /349 / 445 conductor and relaying
At Larkmead, replace disconnect switches and relaying
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HrstEnergy@ APS Transm|55|on Zf)ne M-3 Proc-ess
—~= Misoperation Relay Project

Goodrich
Mill Creek

Need Number: APS-2021-007

Process Stage: Submission of Supplemental Projects for Inclusion in the Local Plan—4/26/2024 Harmar Hill

Previously Presented:

e

Need Meeting — 08/16/2021 / %4 Oh io Riverfront Levee
Layman ) e
Solution Meeting — 04/21/2023 / Elkem Metals RN Duck Creek
. . i S s b
Project Driver: / A E P Gorsuch ) A
Equipment Material Condition, Performance and Risk 4 \ —=-.

Specific Assumption Reference:
Global Factors

: Pleasants "/Eu reka
‘..\ Reno Willow Island

s ) Cy
= System reliability and performance 'N. Vienna = Waverly Oak Grové-. Willow Island Hydro %,

Riverview  Wiliams Creek

= Substation and line equipment limits ;," z J Roche Vitamin N
* Upgrade Relay Schemes g & Oak.Grove Cabot /
* Relay schemes that have a history of misoperation B ;ﬁ""""’"‘" Pleasants Energy LLC
* Obsolete and difficult to repair communication equipment (DTT, Blocking, etc.) Comer : Johns Manville
» Communication technology upgrades Degussa
* Bus protection schemes Bel
pre 0 2 4 8 Miles
Problem Statement: Porterfield Shell A AN Ao
= FirstEnergy has identified protection schemes using a certain vintage of relays and communication B i ,!J
equipment that have a history of misoperation. 9“p0nt Parkersbu rg JugRun = Trissler fagend
= Proper operation of the protection scheme requires all the separate components perform properly G.E. Plas“Fs DO Substations Transmission Lines
together during a fault i ' Washington Larkmgad A P S 60 KV 6O KV
= The identified protection equipment cannot be effectively repaired for reasons such as lack of I 9.0.0, 4.8 N5kv 15 kv
replacement parts and available expertise in the outdated technology. : Edgelawn 120 kv 120 kv
= Newer equipment provides better monitoring, enhances capability of system event analysis, and performs 138 kv 138 KV
more reliably 77 161 kv :
161 kv
/ 230 kv
i o 230 KV
= Transmission line ratings are limited by terminal equipment v e
Oak Grove — Parkersburg 638 138 kV Line (substation conductor) p v 500 kv 345
*  Existing line rating: 225 / 287 MVA (SN / SE) : 765 kv 500 kv
* Existing Transmission conductor rating: 308 / 376 MVA (SN / SE) Subs Identified 765 KV
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FlrstEnergy APS Transmission Zone M-3 Process
® . . .
—~= Misoperation Relay Project
Need Number: APS-2021-008 Wolf Creek ,-/
Process Stage: Submission of Supplemental Projects for Inclusion in the Local Plan—4/26/2024 Long Reach
i H i

Devola Arends Ridge Road e A 3
Previously Presented: ~ Bens Run
Need Meeting — 08/16/2021 A : E P
Solution Meeting — 04/21/2023 . Goodrich Mill Creek
Project Driver: Hamar Hill
Equipment Material Condition, Performance and Risk Layman Elkem Metals

irugtgni Duck Creek
Gorsuch IR

Saiptlans

Riverview ~ Wiliams Creek \ oo = Eureka

el Mydo

Specific Assumption Reference:
Global Factors

= System reliability and performance o -
= Substation and line equipment limits N..-Vi;nna Waverly ROOhé‘\{ﬁamin
* Upgrade Relay Schemes | -

* Relay schemes that have a history of misoperation , ez South Vienna

* Obsolete and difficult to repair communication equipment (DTT, Blocking, etc.) Comer Dedussa

* Communication technology upgrades Shell i

. i e Belpre

Bus protection schemes Porterfield 3elp Jug Run A T s
Problem Statement: G.E. Plastics i Paadinibg @ P S' (&b s kambeiun
= FirstEnergy has identified protection schemes using a certain vintage of relays and communication e /i t 7L,
equipment that have a history of misoperation. WaSthtoq Trissler

Legend
Larkmead o

= Proper operation of the protection scheme requires all the separate components perform properly |
together during a fault

Substations Transmission Lines
69 kV 69 KV

Edgelawn

= The identified protection equipment cannot be effectively repaired for reasons such as lack of
replacement parts and available expertise in the outdated technology.

nsw 15 KV

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

/ 120 KV
= Newer equipment provides better monitoring, enhances capability of system event analysis, and performs [

138 kv
more reliably

161 KV

230 KV
= Transmission line ratings are limited by terminal equipment |

Belmont — Trissler 648 138 kV Line (substation conductor) |
»  Existing line rating: 293 / 342 MVA (SN / SE) 5
* Existing Transmission conductor rating: 308 / 376 MVA (SN / SE) !

765 kv 500 kv
Subs Identified 765 KV
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HrstEnergy@ APS Transm|55|on Zf)ne M-3 Proc-ess
—~= Misoperation Relay Project

Buckhannon East Buckhannon

Need Number: APS-2021-009
Process Stage: Submission of Supplemental Projects for Inclusion in the Local Plan—4/26/2024 BilcASahon
Previously Presented: !
Need Meeting — 08/16/2021 TAP1740 Leadsville
. . Loughs Lane
Solution Meeting — 04/21/2023 Tallmansville Tt
Project Driver: Roaring Creek k-
Equipment Material Condition, Performance and Risk French Creek
4
Specific Assumption Reference: Freﬁ. Creek
Global Factors
= System reliability and performance Beverly
= 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 A P S Monterey
*  Bus protection schemes Durbin TP o
0 275 55 11/ Miles
Problem Statement: G- TR ]
= FirstEnergy has identified protection schemes using a certain vintage of relays and communication
equipment that have a history of misoperation. Lagand
= Proper operation of the protection scheme requires all the separate components perform properly Substations Transmission Lines
together during a fault 69 KV 60 KV
= The identified protection equipment cannot be effectively repaired for reasons such as lack of " M5k 115 kv
replacement parts and available expertise in the outdated technology. Pickens 120 KV o
= Newer equipment provides better monitoring, enhances capability of system event analysis, and performs " . 138 kv 138 KV
more reliably Pickens 161 kv o
SO 230 KV
= Transmission line ratings are limited by terminal equipment k) .
French Creek - Pickens 56 138 kV Line (substation conductor) 500 kv 345 kv
 Existing line rating: 292 / 306 MVA (SN / SE) 765 kv 500 kv
* Existing Transmission conductor rating: 308 / 376 MVA (SN / SE) Monterville Subs Identified 765 kv
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APS Transmission Zone M-3 Process

FirstEnergy

Misoperation Relay Projects

Selected Solution:

Need
Number

APS-2021-
007

APS-2021-
008

APS-2021-
009

New MVA
Line
Transmission Line / Rating (SN Supplemental | Estimated Cost ($
Substation Locations / SE) Scope of Work Project ID M)
g\?tiﬁ?ve UGBt 292 /314 + Oak Grove 138 kV Substation — Replace substation conductor
T e R s2930 S1.10M IN SERVICE
k(:/ I?if\ec arkersbure 292 /314 -+ Parkersburg 138 kV Substation — Replace substation conductor
* Belmont 138 kV Substation — Replace substation conductor and
Belmont — Trissler 648 138 wave trap
. IN SERVICE
kV Line 308/376 * Trissler 138 kV Substation — Replace substation conductor, circuit AR 52.08M > e
breaker, and wave trap
* French Creek 138 kV Substation — Replace substation conductor,
French Creek — Pickens 138 circuit breaker, and wave trap
. 4/21/202
kV Line 308/376 * Pickens 138 kV Substation — Replace substation conductor, circuit IR DALIl 212023

breaker, and wave trap
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FirstEnergy

Need Number: APS-2023-003

Process Stage: Submission of Supplemental Projects for Inclusion in the Local
Plan—4/26/2024

Previously Presented:
Need Meeting — 2/17/2023
Solution Meeting — 04/21/2023

Project Driver:
Customer Service

Specific Assumption Reference:

Customer 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 138 kV service to support 8
MVA of load at a site near Price Hill 138 kV substation in the Mon Power service
territory.

Requested in-service date: 3/17/2023

APS Transmission Zone M-3 Process

Whiteley

hannon Run

502 Junction

2 ekt J B VA I Blacksville  ~~ - /) . T
Miracle Run Collins Ferr
ﬂa"’“’““"”P
Westoer
Fairview } : _ wﬁ“
Price Hill ¢
Price Hill
Grant Town
Rivesville
Chesapeake
East Run Sanford
-."Fam,"nf"f .’
Talad: Alcan
Everson Stony Road
South Fairmont ~ Martink
25 5

Eldora \wpite Hall Junction

S

Gans

North Longview
Lake Lyin “Fort Martin Reserve

WestRun ! Cheatlake

Pierpont

Brookhaven

“South Morgantown

7 ‘Morgantown Energy Facility

Brandonville

L
!

Legend

Substations

L]

69 kV

5KV

120 kV

138 kV

161 kV

230 kV

345 kv

500 kv

765 kv

Subs Identified

Transmission Lines

69 kv

115 KV
120 kv
138 KV
161 KV
230 KV
M5 KV
500 kv
TES KV
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FirstEnergy APS Transmission Zone M-3 Process

Whitele
Need Number: APS-2023-003 y Brandonville
Process Stage: Submission of Supplemental Projects for Inclusion in the Local
Plan—4/26/2024
hannon Run 502 Junction Gans
LA North Longview
. acksville
Proposed Solution: WAl At 1A T S 3 . 4 A Bt i iy Lake Lynn' “Fort Martin Reserve
= Extend the Price Hill 138 kV bus by installing (1) 138 kV breaker and associated West Run ! Cheat Lake
facilities to provide service to the Customer. Coli
Miracle Run ins Ferr
Alternatives Considered: Pi
Aqﬂ@am P S ierpont
=  Serve the customer via the 12 kV distribution system estoer "~ Morgantown Energy Facility \
Anticipated Rating Changes: Fairview V{ o A% Brookhaven
= None Price Hill * “South Morgantown
Price Hill
Grant Town \
Estimated Project Cost: 50.3M
Rivesville e
Projected In-Service: 5/8/2023 Substations Transmission Lines
j /8/ Chesapeake ® mnv .
Supplemental Project ID: s2933 East Run Sanford 15 kv e
et 120 kY
I ,,, R 138 kv
Rl 161 kv _
o Alcan . 230KV ST
Everson  Stony Road . s 230 kv
) R \ 345 kv
South Fairmont - Martin . _—
25 5 Subs |dentified 765 kv

Eldora \wpite Hall Junction
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FirstEnergy

Need Number: APS-2023-004

Process Stage: Submission of Supplemental Projects for Inclusion in the Local Plan—
4/26/2024

Previously Presented:
Need Meeting —3/17/2023
Solution Meeting —04/21/2023

Project Driver:
Equipment Material Condition, Performance and Risk
Specific Assumption Reference:

Line Condition Rebuild/Replacement

=  Age/condition of wood pole transmission line structures

= System characteristics including lightning and grounding performance, galloping
overlap, insulation coordination, structural capacity needs, clearance margins, and
future needs (e.g., fiber path)

System Performance Projects Global Factors

= Substation/line equipment limits

Problem Statement:
The Hardy — Junction 138 kV line is exhibiting deterioration
= Total line distance is approximately 21.5 miles
= 157 of 164 structures failed assessment:
= 145 structures are approaching expected end of life
= 132 failed assessment due to multiple defects
= 74 failed assessment due to decay
= 132 failed assessment due to woodpecker holes

APS Transmission Zone M-3 Process

';" arr F?dn 1I2 Miles \/

Legend 1

Substations Transmission Lines
_ BO KV 69 kv
15k 15KV City

e 120 KV

e 138 kv Junction
161 kV
161 KV

230 kv .
- 230 kv Junct]
345KV '

500 kv i
TE5 KV 500 kV
Subs Identified TES KV

Storm—Greenland Gap
iSmar

French's Mill

T

Hardy . Baker No. 1

North Petersburg .

Petgrsbiirg
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FirstEnergy APS Transmission Zone M-3 Process

Need Number: APS-2023-004 o o flamicin /2 e Wy |

i 1 1

Process Stage: Submission of Supplemental Projects for Inclusion in the Local ’“"""‘::;:V (mnSmISSIon Eines
= 6 69 KV
Plan—4/26/2024 8 i e City
1 120 kv
. ”“_V 138 KV Junction
Proposed Solution: I 161k
* 230 kV i ’ :
= Rebuild the Junction-Hardy 138kV line, approximately 21.5 miles, with wood s 230 kv Junct] French's Mill
pole equivalent steel structures. . 500KV 5KV

= Replace limiting substation conductor and disconnect switch at Junction 138 e

kV substation
= Replace limiting substation conductor at Hardy 138 kV substation

Subs Identified

Storm—Greenland Gap
iSmar

Transmission Line Ratings:

= Junction —Hardy 138 kV Line
=  Before Proposed Solution: 159 / 191 MVA (SN / SE)
=  After Proposed Solution: 221 /268 MVA (SN / SE)

T

Alternatives Considered:

=  Build a new greenfield line

= Maintain line in existing condition
Hardy . Baker No. 1

Estimated Project Cost: S 42.6 M Ay

Projected In-Service: 12/1/2027
Supplemental Project ID: s2934

North Petersburg

Petgrsbiirg
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FirstEnergy APS Transmission Zone M-3 Process

Need Number: APS-2023-005 Bethel Rive'ﬂte-

Process Stage: Submission of Supplemental Projects for Inclusion in the Local Plan—
4/26/2024

Frontfipyai

Wooostock

Previously Presented: D o m | n /0 n
Need Meeting —3/17/2023

Solution Meeting — 04/21/2023 Edinburg
Project Driver:

Equipment Material Condition, Performance and Risk

Specific Assumption Reference:

Line Condition Rebuild/Replacement A P S
] Age/condition of wood pole transmission line structures skson D.P.
= System characteristics including lightning and grounding performance, galloping Mt Jackson Tap

overlap, insulation coordination, structural capacity needs, clearance margins, and I iy

Mount Jackson

future needs (e.g., fiber path) Sperryville
- Page (s 53%
System Performance Projects Global Factors ge (s [
Lty Sperryville
Endless Caverns

= Substation/line equipment limits e —— Leger:,,,smiss-,,,,._i,,,,
Problem Statement: . j?::v f::v
The Page — Sperryville 138 kV line is exhibiting deterioration and has significant outage 120 KV o
history o 138 kV
] Total line distance is approximately 13.8 miles. 161 kv o
] There is significant exposure to unplanned outages due to equipment failures and off ii: 230 KV
sggéz)e\i/s;c;ﬂcni 2014, there have been 15 outages including 5 equipment failures and North Shenandoah 0w 245 FV
765 kv 500 kV
] Existing equipment is approaching expected end of life Subs Identified 765 kv
= The terrain is extremely challenging, limiting access and extending outage durations to ” D o

the supported municipal interconnection. The locations and design of structures further
impedes repairs.

84



FirstEnergy APS Transmission Zone M-3 Process

Need Number: APS-2023-005 Bethel Rivélﬁtﬂ-

Process Stage: Submission of Supplemental Projects for Inclusion in the Local
Plan—4/26/2024

Wooostock

. 1,0 L7480 N
Proposed Solution:
= Rebuild the Page — Sperryville 138kV line, approximately 21.5 miles, with wood Edinburg
pole equivalent steel structures.
= Replace limiting substation conductor, wave trap, circuit breaker and relaying
at Page 138 kV substation
= Replace limiting substation conductor, wave trap, and circuit switcher at Hardy
138 kV substation A P S
Transmission Line Ratings: DISYeP. Mt Jackson Tap
=  Page —Sperryville 138 kV Line O\mm kald 2 s
=  Before Proposed Solution: 97 /105 MVA (SN / SE) < Sperryville '
= After Proposed Solution: 309/ 376 MVA (SN / SE) Page s B s e
Ligy perryv' e agert
Alternatives Considered: ’“”‘“‘:‘g":v fransmission Cines
=  Build a new greenfield line Endless Caverns e f::v
= Maintain line in existing condition 120 KV o
13‘8“’ 138 KV
. . ] 161 KV 161 ¥
Estimated Project Cost: S 45.8 M . 230k _
Projected In-Service: 6/1/2026 345 kv ;0 ::
Supplemental Project ID: s2935 North Shenandoah : ;:":: 500 .
Subs |dentified 765 KV
” D o
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FirstEnergy

APS Transmission Zone M-3 Process
Misoperation Relay Projects

-y w [r— Eu"'M & et WF DI LY 1 ..‘ '""l“
Need Numbers: APS-2024-002, APS-2024-003, APS-2024-004 Logend 5 il '%f:m e O m""#"’—"-a 0 e
L. . L Substations Transmissien Lines 5 Fa = loonaX renTT -
Process Stage: Submission of Supplemental Projects for Inclusion in the Local Plan - 9/9/2024 [ESEESS e ’ . — o E@" =y
o 6O K ] 2 o 70 T ey gy e ‘\c.._.. Hill 'v‘slley i A
Previously Presented: Solution Meeting 02/06/2024 SR 15 kv s QO HO A | 1
120 kv 190 KV W)F{: m Ouemahunhg a o © Wy hree S prings W!!l¢lrl5ITIn
Need Meeting 01/09/2024 138 kv o ] sy Ralghton Y museva burg East 3% , Ry Newrile el o
161 KV ' " ] . T P Mot O 12700
Project Driver: e E":M i Snake Spring mnmm
. . . . 230 kv il S O™ NeW B0 yoComeNstrg, | e 1 - e
Equipment Material Condition, Performance and Risk o ey fmare Allegheny o
345 Ky e 30 ey TAP12790 cumme ™7, “'"Q
Specific Assumption Reference: 765 kv 500 kv o < sz Nom - Warfordsburg Antrim vz tayesen

e System Performance Projects Global Factors

. System reliability and performance

. Substation/line equipment limits

e 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...
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FirstEnergy

Need #

APS Transmission Zone M-3 Process
Misoperation Relay Projects

APS-2024-002

APS-2024-003

APS-2024-004

Transmission Line / Substation Locations (ES):\ils;igg /Li\r;\;aNR/a:Ii\r;Eg) Existing/ ::r}d\xlﬁo/r‘;RVaEt)ing S
Lime Kiln — Monocacy 230 kV 548 / 688 / 699 / 804 617 / 754 / 699 / 894
Belmont — Pleasants Unit 1 500 kV 1986 /2492 / 2611 / 2991 3573 /4379 /4050 / 5194
Belmont — Pleasants Unit 2 500 kV 1986 / 2492 / 2611 / 2991 3573 /4379 /4050 / 5194

Transmission Expansion Advisory Committee — FirstEnergy Supplemental



APS Transmission Zone M-3 Process
Misoperation Relay Projects

FirstEnergy

Selected Solution:

Transmission Line / Substation New MVA Line Rating Scope of Work (E:zt;;n(;t:n(i) Target ISD

Locations (SN/SE/WN /WE)

* At Lime Kiln, replace wave trap, substation conductor and relaying

APS-2024-002  Lime Kiln — Monocacy 230 kV 617 /754 / 699 / 894 * At Monocacy, replace disconnect switches, wave trap, line tuner, S2.7M 12/31/2025
and coax, substation conductor, CTs and relaying

APS-2024-003  Belmont — Pleasants Unit 1500 kV 3573 /4379 /4050 /5194 ¢ Belmont, replace disconnect switches, substation conductor, $2.2M 06/01/2025
surge arresters and relaying

APS-2024-004  Belmont — Pleasants Unit 2500 kV 3573 /4379 /4050 /5194 "t Belmont, replace disconnect switches, substation conductor, $1.28 M 12/01/2025

metering and relaying

Supplemental Project ID: s3353.1, s3354.1, s3355.1
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FirstEnergy

Need Numbers: APS-2023-067, APS-2023-068
Process Stage: Submission of Supplemental Projects for Inclusion in the Local Plan -
9/9/2024
Previously Presented: Solution Meeting 2/16/2024
Need Meeting 11/17/2023

Project Driver:
Equipment Material Condition, Performance and Risk

Specific Assumption Reference:

System Performance Projects Global Factors
= System reliability and performance

= Substation/line equipment limits
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.

= |n 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...
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APS Transmission Zone M-3 Process
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Misoperation Relay Projects
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APS Transmission Zone M-3 Process

FirstEnergy _ ; _
—~ Misoperation Relay Projects

APS-2023-067

APS-2023-068

Transmission Line / Substation Locations Existing Line Rating (SN / SE) Existing Conductor Rating (SN / SE)
Loughs Lane — Beverly Tap 138 kV 164 /191/191/191 169 /213 /217 /280
Durbin Tap — Pickens 138 kV 169 /209 /217 /229 169 /213 /217 /280
Hardy — Junction 138 kV 159/191/179/ 226 221 /268 /250/317

90
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HrstEnergy@ APS Transmission .Zone M-3 Prqcess
—~ Misoperation Relay Projects

Selected Solution:

Transmission Line / Substation New MVA Line Rating Estimated

Locations (SN / SE / WN / WE)

Scope of Work Cost ($ M) Target ISD

* At Loughs Lane Substation, replace line trap, circuit breaker,

Loughs Lane — Beverly Tap 138 kV 169 /213 /217 /280 disconnect switches and relaying
APS-2023-067 - - - — $1.60 11/23/2024
Durbin Tap — Pickens 138 kv 169 /213 / 217 / 280 Ajc Pickens Sub_statlon, replace.llne trap, circuit breaker,
disconnect switches and relaying
* At Hardy Substation, replace circuit breaker, disconnect
APS-2023-068  Hardy — Junction 138 kV 221/268/ 250/ 317 SIIEENES, SYSEE CoMe ISR £l (R $1.80 12/1/2025

* At Junction Substation, replace circuit breaker, disconnect
switches, substation conductor and relaying

Supplemental Project ID: s3357.1, s3358.1
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HrstEnergy@ APS Transmission Zone M-3 Process
—~ Cabot 500/138 kV Transformers

Need Numbers: APS-2023-060, APS-2023-061, APS-2023-062

Legend

Process Stage: Submission of Supplemental Projects for Inclusion in the Local Plan - e T"""”i::i::"‘““
9/9/2024 . 115KV 115 ¢
Previously Presented: Solution Meeting 03/05/2024 1206 120 kV
138 KV
Need Meeting 10/31/2023 o 138 KV
161 kW
Project Driver: S 220K
. . . . Krendale e v
Equipment Material Condition, Performance and Risk Shanor Manor + 500KV S
. oL e . . 765 kY 500 kv
Operational Flexibility and Efficiency Bt s Identfeg sy
Specific Assumption Reference: Bredinville .
. 0 2 4 8 Miles
System Performance Projects Global Factors MC Calmont ~ Kilgo' - Cabrey Jct. Tap A N ol
= System Reliability and Perf : s
ys em. e |a. ility ar.1 er orm-ance Mt Gathering ' Capot AWW P S b
= Substation/line equipment limits Kittanning
» Add/Replace Transformers ek _Ca North Pointe
Bull Creek Jet. - THT Garretts Run Jet.
= Upgrade Relay Schemes 9

Problem Statement:

= The Cabot No. 1, No. 2, and No. 4 500/138 kV transformers are approximately 50
years old and are approaching end of life.

= The transformers are exhibiting multiple maintenance issues including: s All-Dam
= Elevated methane and ethane gas levels compared with IEEE Standards. Sk
= Equipment degradation and obsolete replacement parts.
Big Pine Tap
Continued on next slide... Gopyright (2) 2014 Esn
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FirstEnergy

Transmission Line / Substation

APS Transmission Zone M-3 Process
Cabot 500/138 kV Transformers

Need Locations
APS-2023-060 Cabot No. 2 500/138 kV Transformer
APS-2023-061 Cabot No. 4 500/138 kV Transformer
APS-2023-062 Cabot No. 1 500/138 kV Transformer

Transmission Expansion Advisory Committee — FirstEnergy Supplemental

Existing Transformer Circuit Ratings Existing Transformer Rating (SN /
(SN / SE / WN / WE) SE / WN / WE)
458 / 600 / 540 / 642 458 /601 / 540 / 642
467 /585 /549 / 623 467 /585 /549 / 623
390/525/542 /629 390/587 /542 /629



APS Transmission Zone M-3 Process
Cabot 500/138 kV Transformers

FirstEnergy

Selected Solution:

New Transformer Circuit
Rating Scope of Work

(SN / SE/WN / WE)

Estimated
Cost

Transmission Line /
Substation Locations

Target ISD

* Replace 200 MVA 500/138 kV Transformer with a new 224 MVA 500/138

Cabot No. 2 500/138 kV kV transformer
e Transformer BB ey o * Replace 138 kV circuit breaker, surge arresters, disconnect switches, »8.2M L2y
substation conductor and relaying
* Replace 200 MVA 500/138 kV Transformer with a new 224 MVA 500/138
Cabot No. 4 500/138 kV kV transformer
Al U Transformer Bl etk s o * Replace 138 kV circuit breaker, surge arresters, disconnect switches, »8.2M Ce
substation conductor and relaying
* Replace 200 MVA 500/138 kV Transformer with a new 224 MVA 500/138
Cabot No. 1 500/138 kV kV transformer
Al e Transformer Bl s g o * Replace 138 kV circuit breaker, surge arresters, disconnect switches, »8.2M e

substation conductor and relaying

Supplemental Project ID: s3364.1, s3365.1, s3366.1
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HrstEnergy@ APS Transmission .Zone M-3 Prqcess
T~ Misoperation Relay Projects

Need Numbers: APS-2024-012, APS-2024-017

Process Stage: Submission of Supplemental Projects for Inclusion in the Local Plan -

9/9/2024 Krendale
Shanor Manar
Previously Presented: Solution Meeting 03/15/2024 Butler
Need Meeting 01/19/2024 Bredile  THE! &~ 7p

Kiga abrey Jot. Ta
Project Driver: o Mt Gathars W Woodland
Equipment Material Condition, Performance and Risk Ghbﬂ"_,f'.

Lawsan At Cabot NorthPaifibe

__,..-“'
Specific Assumption Reference: Bull Creek JcL/~ saxonburg
System Performance Projects Global Factors

= System reliability and performance )

0 ! 2 4 8 Mikes
........ \

=  Substation/line equipment limits s
System Condition Projects

=  Substation Condition Rebuild/Replacement

Upgrade Relay Schemes

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

= Communication technology upgrades

Kingwood o

Grafton
aSrafton

International Coal

Problem Statement:

Pruntytown Denver

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

Shinns Run Pruntytown

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

Leers Tap

= |n 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.

SRR A Bhttrse \Ysgtern — FirstEnergy Supplemental 95




FirstEnergy

Need # Transmission Line / Substation Locations

APS Transmission Zone M-3 Process
Misoperation Relay Projects

Existing Line Rating Existing Conductor Rating

APS-2024-012  Butler — Cabot West 138 kV
APS-2024-017  Grafton — Pruntytown 138 kV

SRRTEP Committee: Western — FirstEnergy Supplemental

(SN / SE / WN / WE) (SN / SE / WN / WE)
224 /293 /323 /343 297 /365 /345 / 441
292 /314 /325 /343 308 /376 /349 / 445
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HrstEnergy@ APS Transmission .Zone M-3 Prqcess
—~ Misoperation Relay Projects

Selected Solution:

Estimated
Scope of Work Cost ($ M) Target ISD

Transmission Line / Substation New MVA Line Rating
Locations (SN / SE / WN / WE)

* At Butler Substation, replace circuit breaker, disconnect
switches, line trap, substation conductor and relaying

APS-2024-012  Butler — Cabot West 138 kV 297 /365 /345 / 441 « At Cabot Substation, replace circuit breaker, disconnect S3.6 M 06/01/2026
switches, line trap, substation conductor and relaying
* At Grafton Substation, replace circuit breaker, disconnect
APS-2024-017  Grafton — Pruntytown 138 kV 308 /376 / 349 / 445 SE I Ul T (Bos MR L) $1.8 M 12/31/2026

* At Pruntytown Substation, replace disconnect switches, line
trap, substation conductor and relaying

Supplemental Project ID: s3368.1, s3369.1

SRRTEP Committee: Western — FirstEnergy Supplemental 97



FlrstEnergy APS Transmission Zone M-3 Process
—~="° Damascus — Montgomery 230 kV Line Misoperation Relay Project

Need Numbers: APS-2024-001 Id Farm Frederick

Process Stage: Submission of Supplemental Projects for Inclusion in the Local Plan - 9/24-
2024

Previously Presented: Solution Meeting 04/02/2024 McCain
Need Meeting 01/09/2024

s T

Project Driver: Lime Kiln

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

Legend
= Obsolete and difficult to repair communication equipment (DTT, Blocking, etc.) Montgomery i =T S .
ol Communication technology upgrades PR o s B9k 69 KV
- 115 kv

S 115 KV
Problem Statement: 120 kv

120 kv
= FirstEnergy has identified protection schemes using a certain vintage of relays and el 138 kV
communication equipment that have a history of misoperation. . . ;:;z 11V
= Proper operation of the protection scheme requires all the separate components 7 345 kv s
perform adequately during a fault. ! : 500 kv a5k

! 765 kv 500 kV
Subs Identified 765 kV

= |n 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.

Camersbuy

Continued on next slide...
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FlrstEnergy APS Transmission Zone M-3 Process
—~="° Damascus — Montgomery 230 kV Line Misoperation Relay Project

. . . . : Existing Line Rating Existing Conductor Rating (SN
Transmission Line / Substation Locations (SN / SE / WN / WE) 7 SE / WN/ WE)

APS-2024-001 Damascus — Montgomery 230 kV Line 478 /523 /542 / 571 617 / 754 / 699 / 894

Transmission Expansion Advisory Committee — FirstEnergy Supplemental



FlrstEnergy APS Transmission Zone M-3 Process
—~="" Damascus — Montgomery 230 kV Line Misoperation Relay Project

Need Number: APS-2024-001
Process Stage: Submission of Supplemental Projects for Inclusion in the Local Plan - 9/24-2024

Selected Solution:
= At Damascus Substation:
= Replace circuit breakers, disconnect switches, line trap, substation conductor and relaying

= At Montgomery substation: 500 kv
= Replace disconnect switches, line trap, substation conductor and relaying ‘ Y
Anticipated Transmission Line Ratings: 230 kv
=  Damascus — Montgomery 230 kV Line: 138 kV
= Before Proposed Solution: 478 / 523 / 542 / 571 MVA (SN/SE/WN/WE) 115 kv

= After Proposed Solution: 617 / 754 / 699 / 894 MVA (SN/SE/WN/WE) 9 kv

46 kV

Estimated Project Cost: $2.8M 3.5 KV
Projected In-Service: 06/01/2027 ‘ 23 kY
Supplemental Project ID: s3451.1 New

Montgomery 230 kV

Transmission Expansion Advisory Committee — FirstEnergy Supplemental 100



HrstEnergy@ | APS Transmission Zone M-3 Process
—~ Bedington No. 3 500/138 kV Transformer

0 18 3 & Miles
Legend ] O ot 'Tn svda el e TS

Need Numbers: APS-2024-027 Substations Transmission Lines

. 69 kY 50 KV i

Ay
Process Stage: Submission of Supplemental Projects for Inclusion in the Local | s ;,__‘4;"]’15%.

Nk ETY

ai Y ' M
9/24-2024 1?0 w 120 kv o e ___,-"' \'El I:| \“'--\__ﬁ_ﬂ_ - 993‘4‘_@&6 -'\I RP. Smith
Previously Presented: Solution Meeting 04/02/2024 ::f:; 128KV il )
. . . = Marlowe
Need Meeting 03/05/2024 . za:0Kv 1ETRY Harmony Jct. Tap
345 kv ZR K b
o 345 kv bl
Project Driver: Lol el Nipetown ¢
Subs Identified 765 KV x 5
Equipment Material Condition, Performance and Risk A P S\
———'\ ,} ;_,_..\
Bedington ot 1

Specific Assumption Reference:

System Performance Projects Global Factors
= System Reliability and Performance Eagle
= Add/Replace Transformers

Problem Statement:
= The Bedington No. 3 500/138 kV transformer is approximately 47 years old

M armeburg

approaching end of life.
= The transformer is exhibiting multiple maintenance issues including: Qpequon
= History of nitrogen and oil leaks indicating moisture in oil due to paf
breakdown. Kearneysville

= Equipment degradation and obsolete replacement parts.

= Existing transformer ratings:
= 486 /620/570 /655 MVA (SN/SLTE/WN/WLTE)

Transmission Expansion Advisory Committee — FirstEnergy Supplemental 101



APS Transmission Zone M-3 Process
Bedington No. 3 500/138 kV Transformer

FirstEnergy

Need Number: APS-2024-027
Process Stage: Submission of Supplemental Projects for Inclusion in the Local Plan

-9/24-2024
Selected Solution: Bedington
= At Bedington Substation:
= Replace No. 3 500/138 kV transformer with a new 500/138 kV transformer 500 kv
of the same size. "
= Replace circuit breakers, disconnect switches, and relaying. S
138 kv
Anticipated Transformer Circuit Ratings: nym 115 kv
=  Bedington No. 3 500/138 kV Transformer: 69 kv
= Before Proposed Solution: 486 /620 /570 / 655 MVA (SN/SE/WN/WE) 46 kv
= After Proposed Solution: 486 / 620 / 570 / 655 MVA (SN/SE/WN/WE) 34.5kV
O 23 kv
Estimated Project Cost: $18.7M New

Projected In-Service: 12/31/2027 Bedington
Supplemental Project ID: s3452.1
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FirstEnergy

Need Numbers: APS-2023-072, APS-2024-018

Process Stage: Submission of Supplemental Projects for Inclusion in the Local Plan - 9/24-
2024
Previously Presented: Solution Meeting — 04/19/2024

Need Meeting — 12/15/2023 and 01/19/2024

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...

SRRTEP Committee: Western — FirstEnergy Supplemental

APS Transmission Zone M-3 Process
Misoperation Relay Projects
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FirstEnergy

Transmission Line / Substation Locations

APS Transmission Zone M-3 Process
Misoperation Relay Projects

Cabot — Woodland 138 kV Line
APS-2023-072
Northpointe — Kiski Valley 138 kV Line

Everson — Chesapeake 138 kV Line

APS-2024-018
Chesapeake — Rivesville 138 kV Line

SRRTEP Committee: Western — FirstEnergy Supplemental

Existing Line Rating (SN / SE / WN / WE) Existing Conductor Rating (SN / SE / WN / WE)
287 /287 /287 / 287 297 /365 /345 / 441
225 /287 /287 /287 297 /365 /345 / 441
292 /306 / 306 / 306 308 /376 /349 /445
176 /229 /253 /285 308 /376 /349 /445
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FlrstEnergy® APS Transmission .Zone M-3 Prqcess
—~ Misoperation Relay Projects

Selected Solution:

Estimate
Transmission Line / Substation New MVA Line Rating d Cost Supplemental

Scope of Work

Locations (SN / SE/ WN / WE) ($ M) Number

* At Cabot Substation, replace disconnect switches, line

Cabot — Woodland 138 kV Line 297 / 365 / 345 / 441 e, AUbs e ceT R e e S

* At Kiski Valley Substation, replace circuit breaker,
APS-2023-072 disconnect switches, line trap, substation conductor $2.45 12/31/2029 $3457.1

E(;;thpomte — Kiski Valley 138 kV 297 /365 / 345 / 441 -
* At Northpointe Substation, replace disconnect
switches relaying

* At Everson Substation, replace circuit breaker, line trap,

Everson — Chesapeake 138 kV Line 308 /376 /349 / 445 sEren e end e

APS-2024-018 * At Chesapeake Substation, replace substation $1.6 12/31/2027 $3458.1

. . . conductor and relaying
Cneselpesle=vesle 15518 L OB RE A s * At Rivesville Substation, replace circuit breaker, line

trap, substation conductor and relaying
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FirstEnergy

Need Numbers: APS-2024-009
Process State: Submission of Supplemental Projects for Inclusion in the Local Plan -
9/24-2024
Previously Presented: Solution Meeting — 04/19/2024
Need Meeting —01/19/2024

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

= QObsolete 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...

SRRTEP Committee: Western — FirstEnergy Supplemental
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HrstEnergy@ APS Tran:smission.Zone M-3 Procgss
—~ Charleroi — Washington 138 kV Line

Transmission Line / Substation Locations Existing Line Rating (SN / SE / WN / WE) Existing Conductor Rating (SN / SE / WN / WE)

Charleroi — Vanceville 138 kV 287 /287 /287 / 287 297 /365 /345 / 441
APS-2024-009
Vanceville — Washington 138 kV 292 /314 /325/ 343 297 /365 /345 / 441
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HrstEnergy@ APS Tranjc,mission.Zone M-3 Proc?ss
—~ Charleroi — Washington 138 kV Line

Need Number: APS-2024-026

Process State: Submission of Supplemental Projects for Inclusion in the Local Plan -

: . dids Bethel Park. .
9/24_2024 s Fﬂ 3 et
Previously Presented: Solution Meeting — 04/19/2024 LW R
Need Meeting — 02/16/2024 Nyswaner Betnd Sl el
Project Driver:
] o o Union Jct. Tap
Operational Flexibility and Efficiency : A P S .
. Perryman Dry Run oo
Infrastructure Resilience . Wosboatea, ™
Specific Assumption Reference: QO s Washington 2% 7 Westraver
Global factors Washington ’ A
= System reliability and performance ; Belmm
= Substation and line equipment limits v
. {Io:ex
Problem Statement: Charleroi (E%harleru
Vanceville Substation is configured as a tap connection on the Charleroi — Washington i b
138 kV Line kV Line. Vanceville serves approximately 16.7 MW of load and 1,374 Substations Transmission Lines
customers, which will be out of service with an outage on the Charleroi — Washington . EORV £9 kv
138 kV Line. 15 KV 15 KV
L . L . . . el 120 kY
Transmission line ratings are limited by terminal equipment: T
. . . 138 kV
= Charleroi —Vanceville 138 kV Line: 161 K 1 57e%
161 kV - "
*  Existing line rating: 287 / 287 / 287 / 287 MVA (SN/SE/WN/WE) T 20k . California
*  Existing conductor rating: 297 / 365 / 345 / 441 MVA (SN/SE/WN/WE) L e e
®=  Vanceville — Washington 138 kV Line: e ey o
. Existing line rating: 292 / 314 / 325 / 343 MVA (SN/SE/WN/WE) Subs Identified 765 KV o 15 3 & Miles Malden

e ot W0 W0 .l Caopyrightdc) 2014 Esti

»  Existing conductor rating: 297 / 365 /345/ 441 MVA (SN/SE/WN/WE)
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FirstEnergy

Need Number: APS-2024-009, APS-2024-026

Process Stage: Submission of Supplemental Projects for Inclusion in the Local Plan - 9/24-2024

Selected Solution:

= |nstall automatic sectionalizing switches outside Vanceville Substation.

= Replace limiting substation conductor and remove line trap at Charleroi Substation.

= Replace limiting substation conductor and remove line trap at Washington Substation.

Transmission Line Ratings:

= Charleroi — Vanceville 138 kV Line:
= Existing line rating: 287 / 287 / 287 / 287 MVA (SN/SE/WN/WE)
= New line rating: 297 / 365 / 345 / 441 MVA (SN/SE/WN/WE)

= Vanceville — Washington 138 kV Line:
= Existing line rating: 292 / 314 / 325 / 343 MVA (SN/SE/WN/WE)
= New line rating: 297 / 360 / 345 / 422 MVA (SN/SE/WN/WE)

Estimated Project Cost: $4.4M ($1.6M for APS-2024-009 and $2.8M for APS-2024-026)
Projected In-Service: 12/06/2024
Supplemental Project ID: s3459.1, s3460.1

SRRTEP Committee: Western — FirstEnergy Supplemental

APS Transmission Zone M-3 Process
Charleroi — Washington 138 kV Line

Vanceville

Washington O \ / O Charleroi

500 kV

345 kV

230 kV

138 kv

115 kv

69 kV

46 kV

34.5kv

23 kv

New

109



FirstEnergy

Need Numbers: APS-2024-020 to APS-2024-022

Process Stage: Submission of Supplemental Projects for Inclusion in the Local Plan - 9/24-
2024

Previously Presented: Solution Meeting — 04/30/2024
Need Meeting — 02/06/2024

Project Driver:

Operational Flexibility and Efficiency, Performance and Risk
Infrastructure Resilience

Specific Assumption Reference:

System Performance Projects Global Factors

= System Reliability and Performance

= Substation/line equipment limits

= Upgrade Relay Schemes
Problem Statement:

= The 500/138 kV Transformers #1, 2 and 3 at Belmont were manufactured over 45 years
ago and are approaching end of life.

= The transformers exhibit multiple maintenance issues including:

= Elevated gas levels (such as Oxygen) compared with IEEE Standards.

= They have history of low breakdown kV indicating polar contaminants.

= Equipment degradation and obsolete replacement parts.

= The jaws of the switches are heavily worn and need to be replaced.

= Existing TR #1 Branch Ratings: 459 / 567 / 540 / 615 MVA (SN / SLTE / WN / WLTE)
= Existing TR #2 Branch Ratings: 440 / 559 / 516 / 599 MVA (SN / SLTE / WN / WLTE)
= Existing TR #3 Branch Ratings: 371 /420 / 441 / 545 MVA (SN / SLTE / WN / WLTE)

Transmission Expansion Advisory Committee — FirstEnergy Supplemental

APS Transmission Zone M-3 Process
Belmont 500/138 kV Transformers
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APS Transmission Zone M-3 Process
Belmont 500/138 kV Transformers

FirstEnergy

Selected Solution:

New MVA Line Rating Estimated
Supplemental

Number

Transmission Line /
Substation Locations

(SN / SSTE/ WN / Scope of Work Cost ($ M) | Target ISD
WSTE )

* Replace 500/138 kV Transformer No. 1 with a new 500/138

APS-2024-  Belmont No. 1 500/138 kV kV transformer of the same size
020 Transformer LT BLE L ) e * Replace circuit breaker, disconnect switches, conductor and >18.8 M e =S
relaying

* Replace 500/138 kV Transformer No. 2 with a new 500/138
440 /559 /516 / 599 kV transformer of the same size S18.8 M 12/15/2029 s3462.1
* Replace circuit breaker, disconnect switches and relaying

APS-2024-  Belmont No. 2 500/138 kV
021 Transformer

* Replace 500/138 kV Transformer No. 3 with a new 500/138
371/420/ 441 /545 kV transformer of the same size S18.8 M 06/04/2027 s3463.1
* Replace circuit breaker, disconnect switches and relaying

APS-2024-  Belmont No. 3 500/138 kV
022 Transformer

Transmission Expansion Advisory Committee — FirstEnergy Supplemental 111



FirstEnergy

Need Numbers: APS-2024-005, APS-2024-006
Process Stage: Submission of Supplemental Projects for Inclusion in the Local Plan -
9/24-2024
Previously Presented: Solution Meeting — 04/30/2024
Need Meeting — 01/09/2024

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.

= |n 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...
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Misoperation Relay Projects
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FlrstEnergy® APS Transmission.Zone M-_3 Process
T~ Misoperation Relays

.. . . . Existing Line Rating Existing Conductor Rating (SN /
Need # Transmission Line / Substation Locations (SN / SE / WN / WE) SE / WN / WE)
APS-2024-005 Harrison — Wylie Ridge 500 kV 3464 / 3464 / 3464 / 3464 3573 /4378 / 4050 / 5194
APS-2024-006 Mt Storm (Dom) — Pruntytown 500 kV 3204 / 3860 / 3944 / 4409 3573 /4378 / 4050 / 5194

Transmission Expansion Advisory Committee — FirstEnergy Supplemental



FlrstEnergy® APS Transmission Zone M-3 Process

Selected Solution:

Estimate
d Cost ($

New MVA Line Rating

Transmission Line / Substation Locations (SN / SE / WN / WE)

Scope of Work M)

Target ISD

Misoperation Relay Projects

Supplemental
Numbers

* At Harrison, replace line trap, metering and

. L 3573 /4378 /4050 / relaying

APS-2024-005 Harrison — Wylie Ridge 500 kV 5194 e e e e e $1.30 M
relaying

APS-2024-006 Mt Storm (Dom) — Pruntytown 500 KV 3573 /4378 /4050/ * At Pruntytown, replace line trap, disconnect $0.41 M

5022 switches, substation conductor and relaying

Transmission Expansion Advisory Committee — FirstEnergy Supplemental

12/01/2026

06/01/2025

s3464.1

$3465.1

114



FirstEnergy

Need Numbers: APS-2024-008, APS-2024-011, APS-2024-013, APS-2024-015,
APS-2024-016, APS-2024-024, APS-2024-030 to APS-2024-034
Process Stage: Submission of Supplemental Projects for Inclusion in the Local Plan - 9/24-2024
Previously Presented: Solution Meeting 5/17/2024
Need Meeting 1/19/2024, 2/16/2024, 3/15/2024, 4/19/2024
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...
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APS Transmission Zone M-3 Process
Misoperation Relay Projects

FirstEnergy

Existing Line Rating (SN / SE / WN / WE)

Existing Conductor Rating (SN / SE / WN / WE)

Need # Transmission Line / Substation Locations

APS-2024-008 Charleroi — Yukon 138 kV No. 1 Line 292 /314 /325/343 297 /365 /345 / 441
APS-2024-011 Ridgway — Paper City 138 kV Line 169 /213 /217 /229 169 /213 /217 /280
APS-2024-013 Bethelboro — Yukon 138 kV Line 292 /314 /325 /343 308 /376 / 349 / 445
APS-2024-015 Antietam — East Hagerstown 138 kV Line 287 /287 /287 / 287 308 /376 /349 / 445
APS-2024-016 Bedington — Marlowe 138 kV Line 265 /349 /349 / 435 308 /376 /349 / 445
APS-2024-024 Hampshire — Ridgeley 138 kV Line 141 /182 /172 /217 152 /183 /172 /217
APS-2024-030 Donegal — Iron Bridge 138 kV Line 229 /229 /229 /229 308 /376 /349 / 445
APS-2024-031 Belmont — Trissler 138 kV 604 Line 176 /229 /227 /284 186 /231 /227 /292
APS-2024-032 Belmont — Edgelawn 138 kV 628 Line 292 /314 /325 /343 308 /376 /349 / 445
APS-2024-033 Belmont — Reno Tap 138 kV Line 282 /282 /325 /343 282 /282 /349 /356

Weirton — Carnegie 138 kV Line 221 /268 /250 /306 221/268/250/317
APS-2024-034

Carnegie — Tidd 138 kV Line 187 / 240/ 247 / 270 187 / 240/ 247 / 285

SRRTEP Committee: Western — FirstEnergy Supplemental
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HrstEnergy@ APS Transmission .Zone M-3 Prqcess
—~ Misoperation Relay Projects

Selected Solution:

Transmission Line / Substation New MVA Line Rating Estimated

Locations (SN / SE / WN / WE)

Supplemental
Number

Scope of Work Cost ($ M)

* At Charleroi, replace relaying

APS-2024-008 Charleroi — Yukon 138 kV No. 1 Line 297 /365 /345 / 441 .
* At Yukon, replace relaying

1.00 11/30/2025 s3470.1

e At Ridgway, replace circuit breaker, disconnect
switches, line trap and relaying

e At Paper City, replace circuit breaker,
disconnect switches, line trap and relaying

APS-2024-011 Ridgway — Paper City 138 kV Line 169 /213 /217 / 280 4.40 12/31/2027 s3471.1

* At Bethelboro, replace circuit breaker,
disconnect switches, line trap, substation
conductor and relaying

* At Yukon, replace line trap and relaying

APS-2024-013 Bethelboro — Yukon 138 kV Line 308 /376 /349 / 445 2.50 06/01/2027 s3472.1

e At Antietam, replace circuit breaker,
disconnect switches, line trap, substation
Antietam — E. Hagerstown 138 kV conductor and relaying
Line S s S e At East Hagerstown, replace circuit breaker,
disconnect switches, line trap, substation
conductor and relaying

APS-2024-015 4.73 04/30/2027 s3473.1
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HrstEnergy@ APS Transmission Zone M-3 Prqcess
—~ Misoperation Relay Projects

Selected Solution:

Estimated
Scope of Work Cost ($ M) Target ISD

Transmission Line / Substation New MVA Line Rating

Supplemental

Locations (SN / SE / WN / WE) Number

* At Bedington, replace circuit breaker,
disconnect switches, line trap, substation
308 /376 /349 / 445 conductor and relaying 3.34 04/30/2027 s3474.1
* At Marlowe, replace disconnect switches, line
trap, substation conductor and relaying

Bedington — Marlowe 138 kV BMA

APS-2024-016 .
Line

* At Ridgeley, replace circuit breaker, disconnect
APS-2024-024 Hampshire — Ridgeley 138 kV Line 152 /183 /172 /217 switches, line trap, substation conductor and 5.20 10/31/2027 s3475.1
relaying

* Atlron Bridge, replace circuit breaker,
APS-2024-030 Donegal —Iron Bridge 138 kV Line 280/323 /343 /375 disconnect switches, substation conductor and 1.40 12/31/2026 s3476.1
relaying

* At Belmont, replace circuit breaker, disconnect
switches, line trap and relaying
APS-2024-031 Belmont — Trissler 138 kV 604 Line 186 /231 /227 /292 < AtTrissler, replace circuit breaker, disconnect 3.40 12/31/2029 s3477.1
switches, line trap, substation conductor and
relaying
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FlrstEnergy® APS Transmission .Zone M-3 Prqcess
—~ Misoperation Relay Projects

Selected Solution:

Estimated

Transmission Line / Substation New MVA Line Rating Scope of Work Cost ($ M) Target ISD

Supplemental
Number

Locations (SN / SE / WN / WE)

* At Belmont, replace circuit breaker, disconnect
switches, line trap and relaying

SCITENTES R Le) |37 (G242 308/376/349/445 + AtEdgelawn, replace circuit breaker, 1.90 12/31/2032 $3478.1

APS-2024-032

I disconnect switches, line trap, substation
conductor and relaying
APS-2024-033 Belmont — Reno Tap 138 kV Line 282 /282 /349 /356  'tBelmont, replace disconnect switches, line 1.90 12/31/2033 $3479.1
trap and relaying
Weirton — Carnegie 138 kV Line 221/268/250/317  AtWeirton, replace line trap and relaying
APS-2024-034 * At Carnegie, replace disconnect switches 0.75 12/31/2026 $3480.1
Carnegie — Tidd 138 kV Line 187 /240/247 /285 < At Carnegie, replace disconnect switches
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FlrstEnergy APS Transmission Zone M-3 Process
~<"° Grand Point — Guilford 138 kV Line Customer Connection

0 15 3 & Miles
Need Number: APS-2024-035 Legend 1_clrken®ie (3 A K
Substations Transmission Lines
Process Stage: Submission of Supplemental Projects for Inclusion in the Local Plan T 69 kv
-9/24-2024 . :"0:: 15 kv Green Tap Srdedd
. . . - 20 kY Letterkenney
Previously Presented: Solution Meeting — 05/17/2024 ® 1y :33:\,
. .
Need Meeting — 04/19/2024 " o 1614 Grand Point ;Srand Point
B 345 kv 230 kv
500 kV sl
Project Driver(s): el AR
Subs |dentified 765 kV
Customer Service
Fayetteville

Specific Assumption Reference: Texas Eastern 6

New customer connection request will be evaluated per FirstEnergy’s
“Requirements for Transmission Connected Facilities” document and
“Transmission Planning Criteria” document. TAP1279

Problem Statement:

New Customer Connection — A retail customer requested 138 kV service for load
of approximately 9 MW near the Grand Point — Guilford 138 kV Line. The request
is approximately four miles from Guilford Substation.

Requested in-service date is 8/29/2025. atrims ¥
Coj F___—_;'
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FlrstEnergy APS Transmission Zone M-3 Process
~<"° Grand Point — Guilford 138 kV Line Customer Connection

Need Number: APS-2024-035 Grand point Guilford
Process Stage: Submission of Supplemental Projects for Inclusion in the Local Plan -
9/24-2024
Selected Solution:
138 kV Transmission Line Tap
= Tap the Grandpoint — Guilford 138 kV and install two SCADA controlled switches
= Construct 500 ft of 138 kV line extension from the tap location to the Customer’s
substation
= |nstall one SCADA controlled switch at POl between FE and Customer
= |nstall 138 kV revenue metering in Customer’s substation
= Modify line relay settings in Grandpoint and Guilford substations New Customer
Estimated Project Cost: $1.75M —
Projected In-Service: 10/31/2025 00 1
Supplemental Project ID: s3481.1 Y
138 kV
69 kV —
34.5kV ——
23 kV
New —
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FirstEnergy

Need Number: APS-2024-036

Process Stage: Submission of Supplemental Projects for Inclusion in the Local
Plan - 9/24-2024

Previously Presented: Solution Meeting — 05/17/2024
Need Meeting — 04/19/2024

Project Driver(s):
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 — Potomac Edison distribution requested 138 kV
service for load of approximately 25 MVA near the Inwood — Kearneysville 138
kV Line. The request is approximately four miles from Inwood Substation.

Requested in-service date is 4/1/2026.

SRRTEP Committee: Western — FirstEnergy Supplemental

APS Transmission Zone M-3 Process
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FlrstEnergy® APS Transmission Zone M-3 Process

Need Number: APS-2024-036 InWOOd

Process Stage: Submission of Supplemental Projects for Inclusion in the Local Plan -
9/24-2024

Selected Solution:
138 kV Transmission Line Tap

= |nstall a three-switch tap along the Inwood — Kearneysville 138 kV Line with three
SCADA load break switches

= Construct 0.1 miles of 138 kV line extension from the three-switch tap to the
Customer’s substation

= |nstall 138 kV revenue metering in Customer’s substation

= Modify line relay settings in Inwood and Kearneysville substations
New Customer

Estimated Project Cost: $2.25M
Projected In-Service: 11/30/2027
Supplemental Project ID: s3482.1

SRRTEP Committee: Western — FirstEnergy Supplemental
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FlrstEnergy® APS TransrT1|55|on Zones M-3 Progess
—~ Milesburg 230 kV Substation

Need Number: APS-2023-021

Process Stage: Submission of Supplemental Projects for Inclusion in the Local Legend
P|an - 9/24_2024 Moshannon Substations Transmission Lines

. GOV 89 kv
Previously Presented: Solution Meeting — 06/04/2024
Need Meeting — 08/08/2023

115 KV 115 KV
120 kV
138 kv

Moshannol
120 kV

Project Driver: 161 kv ::Tg
System Performance and Operational Flexibility : izx 230 kv
Specific Assumption Reference: i 345 kv

765 kV 800 kv
Subs |dentified 765 KV

Global Factors
= System reliability and performance
= Substation and line equipment limits

= Add/Expand Bus Configuration

Problem Statement:

= The existing 230 kV yard at Milesburg is configured as a straight bus.
Milesburg serves approximately 107.6 MW of load and 3,116 customers,
which will be outaged by a single stuck breaker contingency.

= Transmission line ratings are limited by terminal equipment:

l,lstm.n'g S
Milesbu rgq)

Rhilipsburg
Milesburg — Moshannon 230 kV Line PipsaY

* Existing line rating: 548 / 688 MVA (SN / SE)
* Existing Transmission Conductor Rating: 617/ 754 MVA (SN / SE)

Eagle Valley

Milesburg — Dale Summit 230 kV Line
* Existing line rating: 548 / 688 MVA (SN / SE)
* Existing Transmission Conductor Rating: 617/ 754 MVA (SN / SE)

Dale Summit

State
Coflngy

Copynight:(c) 2044 Esri
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FirstEnergy

Need Number: APS-2023-021

Process Stage: Submission of Supplemental Projects for Inclusion in the Local Plan - 9/24-
2024

Selected Solution:
= Convert Milesburg Substation into a four-breaker 230 kV ring bus

Transmission Line Ratings:
Milesburg — Moshannon 230 kV Line:

= Before proposed solution: 548 / 688 / 699 / 804 MVA (SN / SE / WN / WE)
= After proposed solution: 617 /754 /699 / 894 MVA (SN / SE / WN / WE)

Milesburg — Dale Summit 230 kV Line:

= Before proposed solution: 548 / 688 / 699 / 804 MVA (SN / SE / WN / WE)
= After proposed solution: 617 /754 /699 / 894 MVA (SN / SE / WN / WE)

Estimated Project Cost: $9.8M
Projected In-Service: 12/17/2027
Supplemental Project ID: s3483.1

Transmission Expansion Advisory Committee — FirstEnergy Supplemental

APS Transmission Zones M-3 Process
Milesburg 230 kV Substation
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FirstEnergy

Need Numbers: APS-2024-039, APS-2024-041 to APS-2024-045,
APS-2024-048 to APS-2024-051

Process Stage: Submission of Supplemental Projects for Inclusion in the Local
Plan - 9/24-2024

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

= QObsolete 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.

= |n 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...
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APS Transmission Zone M-3 Process
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APS Transmission Zone M-3 Process
Misoperation Relay Projects

FirstEnergy

Existing Line Rating
(MVA SN / SE / WN / WE)

Existing Conductor Rating
(MVA SN / SE / WN / WE)

Need # Transmission Line / Substation Locations

APS-2024-039 Shaffers Corner — Springdale 138 kV Line 292 /314 /325 /343 297 / 365 / 345 / 441
APS-2024-041 Antietam — Reid 138 kV Line 287 /287 /287 /287 308 /376 /349 / 445

Bedington — Nipetown 138 kV Line 459 / 459 / 459 / 459 530/611/531/642
APS-2024-042

Nipetown — Reid 138 kV Line 295 /375 /349 /441 308 /376 /349 / 445
APS-2024-043 Double Toll Gate — Greenwood 138 kV Line 262 /314 /315 / 343 278 /339 /315 /401
APS-2024-044 East Hagerstown — Ringgold 138 kV Line 229/229/229/229 308 /376 /349 / 445
APS-2024-045 Greenwood — Redbud 138 kV Line 210/250/ 250/ 286 221/268/250/317
APS-2024-048 Paramount No. 1 — Reid 138 kV Line 295 /375 /349 /441 308 /376 /349 / 445

Glenville — Sand Fork Tap 138 kV Line 195 /209 /217 /229 221 /268 /250/317
APS-2024-049

Sandfork Tap — Weston 138 kV Line 221 /268 /250/317 221 /268 /250/317

William — Canaan Valley 138 kV Line 204 /229 /229 /229 221 /268 /250/317
APS-2024-050

Canaan Valley — Seneca Caverns 138 kV Line 172 /172 /172 /172 221 /268 /250/317

Cowen — Crupperneck 138 kV Line 164 /206 /216 /229 169 /213 /217 /280
APS-2024-051

Back Fork — Crupperneck 138 kV Line 169 /213 /217 /280 169 /213 /217 /280

SRRTEP Committee: Western — FirstEnergy Supplemental

127



HrstEnergy@ APS Transmission Zone M-3 Prqcess
—~ Misoperation Relay Projects

Selected Solution:

New MVA Line
Transmission Line / Substation Rating
Locations (MVASN /SE/WN /
WE)

Estimated
Scope of Work Cost ($ M) | Target ISD

Supplemental

Number

* At Springdale, replace line trap, substation
conductor and relaying.
297 /365 /345 /441 < AtShaffers Corners, replace circuit breaker, $4.0 4/30/2027 s3484.1
disconnect switches, line trap, substation
conductor and relaying.

Shaffers Corner — Springdale 138 kV

APS-2024-039 .
Line

* At Antietam, replace circuit breaker, disconnect
switches, line trap, substation conductor and
APS-2024-041 Antietam — Reid 138 kV Line 308 /376 /349 / 445 relaying. $5.0 10/31/2027 s3485.1
* At Reid, replace circuit breaker, line trap,
substation conductor and relaying.

* At Bedington, replace circuit breakers, disconnect
Bedington — Nipetown 138 kV Line 530/611/531/642 switches, line trap and relaying.
* At Nipetown, replace disconnect switches.
APS-2024-042 * At Nipetown, replace disconnect switches. $7.0 8/31/2027 $3486.1

* At Reid, replace circuit breaker, disconnect

Mz — Rl 28 R Line Sl 2T oAt ans switches, substation conductor, line trap, and
relaying.
* At Double Toll Gate, replace line trap, substation
APS-2024-043 D_ouble Toll Gate — Greenwood 138 kV 278 /339 /315 / 401 conductor and relaying. . . $3.0 5/31/2026 34871
Line * At Greenwood, replace line trap, disconnect

switches, substation conductor and relaying.
SRRTEP Committee: Western — FirstEnergy Supplemental 128



HrstEnergy@ APS Transmission Zone M-3 Prqcess
—~ Misoperation Relay Projects

Selected Solution:

New MVA Line
Rating (SN / SE / Scope of Work Cost ($ M) | Target ISD
WN / WE)

Transmission Line / Substation Estimated

Supplemental

A Number

Locations

* At East Hagerstown, replace circuit breaker,
line trap, disconnect switches, substation
East Hagerstown — Ringgold 138 kV 308 /376 /349 / conductor and relaying.
Line 445 * At Ringgold, replace circuit breaker, line trap,
disconnect switches, substation conductor and
relaying.

APS-2024-044 $5.0 10/31/2026 s3488.1

* At Greenwood, replace circuit breaker,
disconnect switches, substation conductor,

APS-2024-045 Greenwood — Redbud 138 kV Line g el relaying. $4.0 3/31/2026 s3489.1
317 . . .
* At Redbud, replace disconnect switches, line
trap, substation conductor and relaying.
* At Paramount, replace circuit breaker,
. . 308/376/349/ disconnect switches, line trap and relaying.
APS-2024-048 Paramount No. 1 — Reid 138 kV Line 445 - At Reid, replace substation conductor and $4.0 10/31/2026 $3490.1
relaying.
* At Glenville, replace circuit breaker, disconnect
APS-2024-049 Glenville — Sand Fork Tap 138 kV Line 221/268/250/ 317 switches, line trap and relaying. $5.0 5/17/2028 34911

Sandfork Tap — Weston 138 kV Line At Weston, replace circuit breaker, disconnect

switches, line trap and relaying.

SRRTEP Committee: Western — FirstEnergy Supplemental 129



HrstEnergy@ APS Transmission .Zone M-3 Prqcess
—~ Misoperation Relay Projects

Selected Solution:

Transmission Line / Substation New MVA Line Rating Estimated

Locations (SN / SE / WN / WE)

Supplemental
Number

Scope of Work Cost ($ M)

* At William, replace circuit breaker, line trap,
William — Canaan Valley 138 kV Line 221 /268 /250/317 disconnect switches and relaying.

* At Canaan Valley, replace disconnect switches.
APS-2024-050 $5.0 4/1/2027 $3492.1
* At Canaan Valley, replace disconnect switches.

At Seneca Caverns, replace circuit breaker,
disconnect switches, line trap and relaying.

Canaan Valley — Seneca Caverns 138
kV Line

221/268/250/ 317

* At Crupperneck, replace circuit breaker, disconnect
switches, line trap, substation conductor and
relaying.
At Cowen, replace disconnect switches. S5.0 6/30/2027 s3493.1
* At Back Fork, replace circuit breaker, disconnect
switches, line trap, substation conductor and
relaying.

Cowen — Crupperneck 138 kV Line

AR Sl Back Fork — Cowen 138 kV Line

169 /213 /217 /280

SRRTEP Committee: Western — FirstEnergy Supplemental 130



FirstEnergy

Need Numbers: APS-2024-062 to APS-2024-068

Process Stage: Submission of Supplemental Projects for Inclusion in the Local Plan - 9/24-
2024

Previously Presented: Solution Meeting — 07/19/2024
Need Meeting — 06/14/2024

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

= QObsolete 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...
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APS Transmission Zone M-3 Process
Misoperation Relay Projects
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FirstEnergy

Selected Solution:

APS-2024-062

APS-2024-063

APS-2024-064

APS-2024-065

APS-2024-066

APS-2024-067

APS-2024-068

Transmission Line / Substation Locations

Gordon — Perryman 138 kV Line
Perryman — Manifold 138 kV Line
Manifold — Nyswaner 138 kV Line
Kearneysville — Opequon 138 kV Line
Loyalhanna — Luxor 138 kV Line
Hempfield — Sewickley 138 kV Line
Sewickley — Waltz Mills Tap 138 kV Line
Waltz Mills Tap — Yukon 138 kV Line
Huntingdon — Robbins 138 kV Line
Robbins — Yukon 138 kV Line

Grand Point — Guilford 138 kV Line
Double Toll Gate — Old Chapel 138 kV Line

Old Chapel — Millville 138 kV Line

SRRTEP Committee: Western — FirstEnergy Supplemental

Existing Line Rating

MVA (SN / SE / WN / WE)

169 /213 /217 /280
169 /213 /217 /280
300 /358 /349 /410
210/ 250/ 250/ 286
141 /182 /180/ 215
225 /295/325/343
282 /347 /331/425
282 /314 /325/343
287 /287 /287 /287
295 /365 /345 /441
195 /209 /217 /229
300 /358 /349 /410

299 /358 /353/410

APS Transmission Zone M-3 Process
Misoperation Relay Projects

Existing Conductor Rating
MVA (SN / SE / WN / WE)

169 /213 /217 /280
169 /213 /217 /280
308 /376 / 349 / 445
221 /268 /250/ 317
160 /192 / 180/ 228
282 /347 /331 /425
282 /347 /331/425
282 /347 /331/425
297 / 365/ 345/ 441
297 /365 /345 /441
221 /268 /250/ 317
308 /376 / 349 / 445

353 /406 /353 /428
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APS-2024-062

APS-2024-063

APS-2024-064

APS-2024-065

FirstEnergy

Selected Solution:

Transmission Line / Substation
Locations

Gordon — Perryman 138 kV Line
Perryman — Manifold 138 kV Line
Manifold — Nyswaner 138 kV Line

Kearneysville — Opequon 138 kV Line

Loyalhanna — Luxor 138 kV Line

Hempfield — Sewickley 138 kV Line

Sewickley — Waltz Mills Tap 138 kV
Line

Waltz Mills Tap — Yukon 138 kV Line

Huntingdon — Robbins 138 kV Line

APS-2024-066

Robbins — Yukon 138 kV Line

New MVA Line
Rating
(MVASN /SE/WN /
WE)

169/ 213 /217 / 280
169 /213 /217 / 280
308 /376 /349 / 445

221 /268 /250/ 317

160/192 /180 /228

282 /347 /331/ 425
282 /347 /331/425
282 /347 /331/425

297 /365/ 345/ 441

297 /365/ 345/ 441

SRRTEP Committee: Western — FirstEnergy Supplemental

APS Transmission Zone M-3 Process
Misoperation Relay Projects

Scope of Work

At Gordon, replace circuit breaker, disconnect
switches, substation conductor and relaying

At Nyswaner, replace substation conductor and
relaying

At Kearneysville, replace line trap and relaying
At Opequon, replace circuit breaker, disconnect
switches, substation conductor and relaying

At Loyalhanna, replace circuit breaker, disconnect
switches, substation conductor, line trap and
relaying

At Luxor, replace circuit breaker, disconnect
switches, line trap and relaying

At Hempfield, replace circuit breaker, disconnect
switches, substation conductor, line trap and
relaying

At Sewickley, replace disconnect switches

At Yukon, replace line trap and relaying

At Huntingdon, replace circuit breaker, disconnect
switches, substation conductor, line trap and
relaying

At Yukon, replace disconnect switches, substation
conductor, line trap and relaying

Estimated
Cost (S M)

$4.0

$4.0

$5.0

$4.0

$4.0

Target ISD

5/30/2027

12/31/202
7

11/30/202
6

4/30/2027

2/28/2027

Supplemental

Number

s3514.1

s3515.1

s3516.1

s3517.1

s3518.1
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HrstEnergy@ APS Transmission .Zone M-3 Prqcess
—~ Misoperation Relay Projects

Selected Solution:

New MVA Line
Transmission Line / Substation Rating

Estimated

Scope of Work Cost ($ M) Target ISD Supplemental

Locations (MVASN /SE/WN / Number

WE)

* At Grand Point, replace circuit breaker, disconnect
switches, substation conductor, line trap and
relaying

APS-2024-067 Grand Point — Guilford 138 kV Line 221/268/250/317 > puEulien, rskea dlre bieelan daenies S5.0 8/30/2026 s3519.1
switches, substation conductor, line trap and
relaying
Eﬁzble Toll Gate — Old Chapel 138 kV 308 /376 / 349 / 445 . ?:)rl])doutﬁ(liL(:L(:Zr:\,/i;egplace line trap, substation
AEAE el o . * At Millville, replace circuit breaker, disconnect »4.0 s SRl

SRRTEP Committee: Western — FirstEnergy Supplemental 134



FirstEnergy

Need Numbers: APS-2024-059
Process Stage: Submission of Supplemental Projects for Inclusion in the Local Plan -
9/24-2024
Previously Presented: Solution Meeting — 07/09/2024
Need Meeting — 06/04/2024

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

= QObsolete 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...

Transmission Expansion Advisory Committee — FirstEnergy Supplemental

APS Transmission Zone M-3 Process
Misoperation Relays
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FlrstEnergy® APS Transmission.Zone M-_3 Process
T~ Misoperation Relays

Existing Line Rating Existing Conductor Rating

Transmission Line / Substation Locations

MVA (SN / SE / WN /WE)) MVA (SN / SE / WN /| WE)
Monocacy — West Jefferson 230 kV Line 548 / 688 /699 / 765 617 /754 / 699 / 894

APS-2024-059
West Jefferson — Doubs 230 kV Line 617 /754 / 699 / 894 617 /754 / 699 / 894

Transmission Expansion Advisory Committee — FirstEnergy Supplemental



FlrstEnergy® APS Transmission .Zone M-3 Pro_cess
T~ Misoperation Relay Projects

Selected Solution:

Transmission Line / Substation New MVA Line Rating SV,
. (MVASN /SE/WN / Scope of Work Cost (S M) Target ISD
Locations
WE)
Monocacy — West Jefferson 230 kV Line * At Monocacy, replace circuit breaker, disconnect switches,
APS-2024-059 617 / 754 / 699 / 894 substation conductor and relaying $S4.0 04/06/2029
West Jefferson — Doubs 230 kV Line * At Doubs, replace relaying

Supplemental Project ID: s3526.1

Transmission Expansion Advisory Committee — FirstEnergy Supplemental 137
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Revision History

4/26/2024— V1 — Added original slides
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