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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 NumberAPS2023017

Process Stage&ubmission of Supplemental Projects for Inclusion in the Local
Plarg 4/26/2024

Previously Presented:

RePresent Solutions Meeting02/06/2024
Solution Meeting; 8/8/2023

Need Meeting; 6/6/2023

Project Driver(s):

CustomeiService

Specific Assumption Reference(s)
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Problem Statement

Existing Customer Connection load increalsas requested a load addition to
the 230 kV delivery point Sage Substation (s2881). The anticipated load incre
336 MW with a total site load of 576 MW

Requested irservicedate is 02/13/2026
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APS Transmission Zone3dWroces:
FirstEnergy Sage 230 kV Customer Load Incre&®ution Phase

Need NumberAPS2023017 Doubs
Process Stage&ubmission of Supplemental Projects for Inclusion in the Rdaa] 4/26/2024

Sage

Selected Solution 1 of 2:
230 kV Transmission substation Expansion

A Expand the existing-Breaker ring bus into a 6 breaker, breaje@rd-a-half substation by
installing three new 230 kV circuit breakers

A Install 2 23634.5 kV transformers

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

Estimated Project Cost$1.5M

Projected InService:10/01/2025
Legend

Supplemental Project IDs3152.1
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APS Transmission Zone3dWroces:
FirstEnergy Sage 230 kV Customer load additi§olution Phase

_ Doubs i i
Need NumberAPS2023017 Doubs Lime Kiln

Process Stage&ubmission of Supplemental Projects for Inclusion in the Rdaa] 4/26/2024

Sage

Selected Solution 2 of 2 :

230 kV Transmission substation Expansion

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

A Terminate the Doub&astalcd®206 230 kV Line into the Sage Substation
A Loop in the Doubsime Kiln 207 230 kV Line into the Sage Substation

Estimated Project Cost$25M

Projected InService:12/31/2027
Legend

Supplemental Project IDs3152.2
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FirstEnergy

Need NumberAPS2023-029

Process Stage&ubmission of Supplemental Projects for Inclusion in the Loca
Plarg 4/26/2024

Previously Presented

Need Meeting; 7/11/2023

Solution Meeting; 10/31/2023
RePresent Solutions Meeting02/06/2024
Project Driver(s):

CustomeiService

Specific Assumption Reference(s)
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Problem Statement

New Customer ConnectioA customer has requested 230 kV transmission
service for approximately 300 MW of load near the DeS8lbgle #206 230 kV Lir

Requestedn-servicedate is Mayl5, 2025
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FlrstEnergy® APS Transmission Zone3Wrocess

Doubsg Sage 230 kV New Customer
Sage

'

Need NumberAPS2023029

Process Stage&ubmission of Supplemental Projects for Inclusion in the Rdaa]
4/26/2024

Selected Solution:
230kV Transmissioibubstation (Quantum 400)

Selected Solution:

A Build a six breaker, two bay (expandable to four bays), breake@a-half
substation (Quantum 400)
A Loop the Doubg Lime Kiln #231 230 kV Line in and out of the new substation

A Modify line relay settings at Doulasid Lime Kilisubstations

New Customer

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

Projected InService09/01/2025
Supplemental Project IDs3150.2

Legend
A Expand Quantum 400 station to a nine breaker, breaiet-a-half substation 500 KV ——
A Loop the Doubsg Sage #206 230 kV Line in and out of the new substation 20ky | m———
A Modify line relay settings at Doulasid Sagesubstations 138k
Estimated Project Cost$14.6M oKV —
Projected InService:12/31/2027 (coordinate with ARZ023017) 3;5:\:/ E—
Supplemental Project IDs3150.1 New —




HrstEnergy APS Transmission Zone3dWProcess
—= Doubsc Lime Kiln 230 kV #231 Line New Custome

Need NumberAPS2023031

Carroll

Process Stage&ubmission of Supplemental Projects for Inclusion in the Rdaa] ’"“”‘:Mm“mtm Lehlg KR fmad
4/26/2024 . T

‘ 15KV
Previously F’resented: }j ‘::: Walkersville
Need Meeting; 09/05/2023 N/ Wi
Solution Meeting; 10/31/2023 : T
Supplemental Project Driver(s): ead
Customer Service New.Mal Mt. Airy
Specific Assumption Reference(s):
bSé OdzaG2YSNI O2yySOGAZ2Y NBldSald sAtt
awSljdzZA NBYSyua F2NJ ¢NFyaYArAaarzy [ 2YyySt
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, Lovettsville - Dlo‘mls

Problem Statement Milvile——" Doubs Damascus
New Customer ConnectianCustomer requested 230 kV transmission service for ' s
approximately 360 MW of total load near the Doupkime Kiln 230 kV 231 Line. Montgomery

. Aqueduct

Requestedn-servicedate is Decembei31, 2025 . Dickerson Station "Dg/Dickerson "H"

Hamilton
"



APS Transmission Zone3WProcess
FirstEnergy Doubsc Lime Kiln 230 kV #231 Line New Custome

Lime Kiln

Need NumberAPS2023031

Process StageSubmission of Supplemental Projects for Inclusion in the Riaa]
4/26/2024

Selected Solution:

230 kV Transmission Substation

New Customer
A Build a new eleven (future fifteen) breaker, breakerd-a-half 230 kV substation

A Cut and loop the DoubsLime Kiln 230 kV #231 and #207 230 kV Lines in and out of
the new substation

A Modify relay settings in Doubs and Lime Kiln substations

A Provide three 230 kV feeds to customer facility Doubs

Estimated Project Cost$28.7M

Legend

Projected InService:12/31/2025 500 kV

Supplemental Project IDs3153.1 230 kv
138 kV

69 kV

34.5 kv

23 kV

New




Submission of Supplemental Projects for
Inclusion in the Local Plan



APS Transmission Zone3\WProcess

FirstEnergy . .
—~ Stoner Junction 138 kV Line

Need NumberAPS2023-006

Process StageSubmission of Supplemental Projects for Inclusion in the [Rdar] 4/26/2024 Caslodly
PreviouslyPresented: vidkon Waltz Mills ~_Youngwood
Need Meeting; 04/21/2023
ee . ee mg_; Rhodes Lane
Solution Meeting; 07/21/2023
Westraver Tenaska Westmoreland

Project Driver: 3 ’

J st Smithton SONY

Equipment Material ition, Perf Risk - -
quipment Material Condition, Performance and Ris Shepler Hill Jet. Tap ng Earm i

Specific Assumption Reference: wrd{®) . Pedsan

Line Condition Rebuild/Replacement = Stoner Jct. Tap /;Stoner Jct. Tap
A Age/condition of wood pole transmission line structures A Layton Jct Tap Donegal

Ve i .
A System characteristics including lightning and grounding performance, galloping overlap, (% ] Iron‘B"dge Iron Bridge
insulation coordination, structural capacity needs, clearance margins, and future needs (e.g Allenport Frazier PR

fiber path) st A P S

System Performance Projects Global Factors Balifornis 0" #225F 45 9 Miles

A Substation/line equipment limits e e

Problem Statement: Connellsville Legend

The Connellsville Iron Bridgeg King Farm (Stoner Junction) 138 kV Line is exhibiting deterioration Connellsville Substations Transmission Lines

and has significant outage history it 69KV 69KV

A Approximately 15 miles of this line is on wood structures nearing end of life. They are Luzerne < by 15 kv
recommended for rebuild. :iz Z 120KV

A 78% of structures (89 of 114) did not meet one or more assessment criteria. i iR

A The 4.3mile balance of line is on lattice towers where 15 of 21 had correctable defects. 230 kV T

A The Qriginal conductor is 336.4 26/7 ACSR with original and maintenance splices and shou! Bethalbor 345KV 22 :
considered for replacement. 500 kv

A There are 31 recent maintenance conditions, primarily due to wood pole conditions or ruste (69K PO
hardware. Conditions are expected to deteriorate as equipment approaches end of life. Texas Eastern S e SN

Uniontown

11



F:rstEnergy@ APS Transmission Z_one3\/Proces§
—~ Stoner Junction 138 kV Line

Need NumberAPS2023-006

Process Stage&ubmission of Supplemental Projects for Inclusion in the Local Plan
¢ 4/26/2024

SelectedSolution:
A Rebuild/rehab the ConnellsvilteStoner Junction 138 kV Line. Replace existing

transmission line conductor with larger size.

A Rebuild/rehab the Stoner JunctigyKing Farm 138 kV Line. King Farm 500 kV
A Rebuild/rehab the Stoner Juncti@riron Bridge 138 kV Line. Replace existing ( ) 345 kv
transmission line conductor with larger size. 230 kV
138 kV
Existing Line Post Project 115 kv
Rating Line Rating
Need # Transmission Line (SN / SE) (SN / SE) Iron Bridge 69 kv
Connellsville Stoner Junction 138 kV 160 /192 308/ 376 46 kv
. . 34.5kV
APS2023006 Stoner Junctiorg King Farm 138 kV 308 /376 308 /376 ( ) p—
Stoner Junctiom Iron Bridge 138 kV 221 /268 308 /376
Connellsville New

Estimated Project Cos$ 31.5 M
Projected InService:12/31/2025
Supplemental Project IDs3123.1

12



F:rstEnergy APS Transmission Zone3Wrocess
—~="" PennNorth Oakford 138 kV New Customer

Need NumberAPS2023-008

Process Stage&Submission of Supplemental Projects for Inclusion in the Riaal
¢ 4/26/2024

Murrycrest

] Sunco Delmont
Previously Presented:

Need Meeting; 4/21/2023
Solution Meeting; 7/21/2023 Ddont

Harrison City

Bipbas) Wh ite VaII:ey

Levél Geen

. . _ Vasco T
Project Driver(s): | Huntingdon North Oakford o North Oakford ') ol
Customer Service o Penn -Pem South Oakford

Stony Springs Jct. Tap Edgewater
Specific Assumption Reference(s) A P S
bSé OdzaG2YSNI O2yySOGA2Yy NBIdzSad sAff A Ly
GwSIljdZANBYSyGa FT2N) ¢NIyavYaa arzy [ 2YYyS , I« .+ . 1. Zevalhanna
AG¢NryavYAaarzy ttlryyAy3a [/ NAUSNRAFE R2C . North Greensburg Lixor

: ",uean-:?etts. “ Legend
Substations Transmission Lines
Problem Statement b 69k
New Customer Connectiorhas requested a new 138 kV delivery point near the Hempfield Sess o o
PenntNorth Oakford 138 kV line. The anticipated load of the new customer SORXAXK ol L 138 kv -
connection is 100 MVA. R 161 -
ewickley ¢ o 230KV
245 kv 230 kV

Requested irservice date is 12/31/2024. Easllioit 500 kv S

765 kV 500 kv
Subs Identified 765 kV

13



FirstEnergy

Need NumberAPS2023-008
Process Stage&Submission of Supplemental Projects for Inclusion in the Rdaat, 4/26/2024

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

AConstruct approximately 0.75 miles of transmission line us58p ACSR 45ffom tap point
to customer substation

Alnstall one 138 kV revenue metering package at customer substation

Estimated Project Cos$5.4M
Projected InService:12/31/2024
Supplemental Project IDs3125.1

APS Transmission Zone3WProcess
PennNorth Oakford 138 kVV New Custon

North
Penn Oakford

Legend

500 kV

345 kv

138 kV

69 kv

34.5 kv

23 kv

New
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F:rstEnergy APSTransmission Zone 48 Process
—~="" GreenwoodRedbudl138 kV New Customer

Need NumberAPS2023013

Process Stage&Submission of Supplemental Projects for Inclusion in the Riaal
¢ 4/26/2024

Previously Presented:

¢ Stonewall
Need Meeting; 05/19/2023 N~ J it &
Solution Meeting; 07/21/2023 WI

by N %%,
Stephenson h, \i
Project Driver(s): N
Customer Service Redbudgy Redbud “\\
West Winchester A ‘ S \\*\
Specific Assumption Reference(s) \ AN
bSs Odzad2YSNI O2yySOiGAz2y NBldSald gAff S O ot S
awSljdANBYSyGa F2NJ ¢N}yaYAaarzy /[ 2yySi Greenwood - i R g (AT
GENFYyaYA&aaAz2y tfFyyAy3a / NAGSNRFE R20 2 enwood w
Bartonville Substations Transmission Lines
Problem Statement * 69KV 69KV
New Customer Connecticrhas requested a new 138 kV delivery point near the = TR
GreenwoodRedbud 138 kV line. The anticipated load of the new customer 138 kv :22 :\\:
connection is 35 MVA. 161 kv -
v g Double Toll Gate : iﬁz oM
Requested irservice date is 05/3/2024. M- gc o Brook © 500KV S

765 kV 500 kv
Subs |dentified 765 kV
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APS Transmission Zone3\WProcess

FlrstEner‘gy(@ GreenwoodRedbud138 kV New Customer
Need NumberAPS2023013 Redbud
Process Stag&Submission of Supplemental Projects for Inclusion in the Riaal G Greenwood

q 4/26/2024 G
=

Selected Solution:
138 kV Transmission Line Tap

A Install a threeswitch tap along the GreenwoagRedbud 138 kV Line with
three 1200 A SCADA load break switches

A Install 138 kV line extension fromthethrdeg A G OK G F LJ 42 GKS / dzaid2YSNXQa
substation

ALyadlrtt moy 1 NBGSydzS YSGSNAYy3I Ay [/ dza(i2YSNOA &dz a
A Modify line relay settings in Greenwood and Redbud substations

I}/lew Customer

Estimated Project Cost$1.6M
Projected InService05/3/2024

Supplemental Project IDs3126.1 Legend
500 kV

345 kv

138 kV

69 kV

34.5 kv

23 kv

New
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FirstEnergy APST r_ansmission Zone {4 Process
— PageRiverton138 kV New Customer

Ny
/
y Strasburg
Y, SR
/, rra.sbof{j Vi

Need NumberAPS2023014

Process Stage&Submission of Supplemental Projects for Inclusion in the Local

Plarg 4/26/2024
iscose

g / $Front Royal
Previously Presented: y Riverton o\ Riverton
Need Meeting; 05/19/2023 4
Solution Meeting; 07/21/2023 4

Font.
Rape]

Woodstock

Project Driver(s): D

Customer Service
Edinburg

Specific Assumption Reference(s)

bSg Odzai2YSNI O2yySOlA2y NBJ
GwSljdzZA NBYSyiGa F2NJ ¢N} yayvyrada
AG¢NIFyaYAdaaAzzy tflFyyAy3a [ NAI
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o =

o< —
O
~ M.

Legend

Substations Transmission Lines
69 kV 69 kV

Problem Statement Jackson D.P.
115 kV 115 KV

New Customer Connecticrhas requested a new 138 kV delivery point near the v o
PageRiverton138 kV line. The anticipated load of the new customer connection : 138 kv
. Sperryville 138 kv
is 35 MVA. Page

161 kV
161 KV
Pager.; o 230KV

230 kV

345 kV

Requested irservice date is 05/30/2025. Entilcss CAvRris . 500KV 345 kv
765 kV 500 kV

Subs |dentified 765 kV
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APS Transmission Zone3\WProcess

F’fStEneLgy@ PageRiverton 138 kV New Customer
Need NumberAPS2023-014 .
Process Stage&Submission of Supplemental Projects for Inclusion in the [Riaa] Riverton
4/26/2024

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

Alnstall a new 4dreaker ring bus named Catlett Mountain near 85 Russ Johnson Rd,
Front Royal, VA 22630

AcCut the Page Riverton RLU 138 kV Line near pole B&#)and extend O-&ile line
in and out of the new Catlett Mountain Substation

AProtection/terminal end relay settings review required
ALyaidlrtt NBGSydzS YSGSNAYy3 Ay [/ dzai2YSNRaE FlIOAfAGASE
Page

Line Ratings:
Catlett Mountaing 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 Cos$16M 345 kv

Projected InService05/30/2025 138 kv
Supplemental Project IDs3127.1 i

34.5 kV

23 kV

New
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FirstEnergy APS Transmission Zone3Wrocess
—~="° Messick Road Morgan 138 kV New Customer

Need NumberAPS2023-015 Warfordsburg
Process Stage&Submission of Supplemental Projects for Inclusion in the [Rbaa]
4/26/2024 P Z P
. _ i
Previously Presented: /¥ e -
Need Meeting; 05/19/2023 e o J5° ‘;éi;hbenam “Z \
Solution Meeting; 07/21/2023 Rrgeley /(‘.;;*“ s o ULy Chery Run
in Solar 7, IMESSiCkRoad oy iy rreae)
: : 7 e Morgan af)" . < 'j
Project Driver(s): Cresaerom{\ \“'W‘arrior Bin . Morgan
~ N N
Customer Service / o\ oy
i ShortGap ~a er
BlackfOak (41 -\ /) /457 '

Specific Assumption Reference(s):

/ dzZad2YSNJ NBljdzSad éAftf 06S S@Ffdd GSR L
| 2y YySOGSR CIFHOAftAGASEAE R20dzYSyid FyR 6
{ . Substations Transmission Lines
Problem Statement: \, = o
A customer has requested a new 138 kV delivery point neaiMigsick Road 4 g 120KV 1;:\/,
Morgan138 kV line. The anticipated load of the new customer connection is 5 M\ 2 138 kV S
Junction / U

/ 161 kV
7 0 230 kv
230 kv

Requested irservice date is 12/31/2024. HenehsMl Hathodhire/ A Gore

.
6 G 345 kv
% 765 KV 500 kV
\; Subs Identified 765 kv
/

19
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FirstEnergy APS Transmission Zone3Wrocess
—~"° Messick Road Morgan 138 kV New Customer

Need NumberAPS2023015

Process Stag&Submission of Supplemental Projects for Inclusion in the Messick Road Morgan
LocalPlarg 4/26/2024

Selected Solution: :

138 kV Transmission Line Tap
A Install threeway tap using three 2000 A SCADA switches

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

Estimated Project Cos$1.8M
Projected InService:12/31/2024
Supplemental Project IDs3128.1

New Customer

Legend

500 kV

345 kv

138 kV

69 kv

34.5 kv

23 kv

New

0



FirstEnergy

Need NumberAPS2023027

Process Stage&Submission of Supplemental Projects for Inclusion in the Rbaga]
4/26/2024

Previously Presented:

Need Meetingg 7/21/2023
Solution Meeting; 8/18/2023
Project Driver(s):

A Equipment Material Condition
A Performance an®Risk

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

Problem Statement
A Existing switches are beyond reliable operation.

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

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

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

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

Opequen

' v AL Feagan's.Mil 7

APS Transmission Zone3WProcess
Marlowe Substation

Paramount
Halfway Ringgold

HOW Y

Garfield Tap

: \Catoctin

own

Bedington A
A | Boonsboro O Walkersville

Friiguees:k

febd Shepherdstown —
Kearneysville ‘ Logend
\ Transmission Lines
Vanville A 50KV
Inwood ns
V
A
Sleepy Hol!o_w Y,

R Milvile—""
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FlrstEnergy® APS Transmission ZoneS\Procgss
— Marlowe Substation

Need NumberAPS2023027

Process StageSubmission of Supplemental Projects for Inclusion in the Riag
4/26/2024

Selected Solution:
A At Marlowe Substation:

A On the Boonsboro 138 kV line exit, replace: Bedington
A 1200 A manual disconnect switches with (2) 2000 A moparated 500 KV
, disconnect switches Y
A Limiting substation conductor
A On the Bedington BMA 138 kV line exit, replace: 230k
A 1200 A manual disconnect switches with (2) 2000 A moparated 138 kY
disconnect switches O Marlowe 115 kv
A Limiting substation conductor 69 kv
Transmission Line Ratings: 46 kv
A Boonsboro; Marlowe 138 kV Line 34.5kv
A Before Proposed Solution: 300 /358 /349 / 410 MVA (SN / SE / WN / WE) 23 kv
A  After Proposed Solution: 300/358 /369 /410 MVA (SN /SE/WN /WE) New

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

Estimated Project Cos$ 0.3 M
Projected InService:10/27/2023
Supplemental Project IDs3131.1
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APS Transmission Zones3MProcess
Damascug Mount Airy 230 kV Misoperation Relays

FirstEnergy

Need NumbersAPS2023026
Process Stage&ubmission of Supplemental Projects for Inclusion in the Rdaa]

Legend

4/26/2024 Substations Transmission Lines
Previously Presented: A s soKY
i L 115 kV 115 KV
Need Meeting; 07/11/2023 120KV o
Solution Meeting; 09/05/2023 12‘1’ :X 138KV
Project Driver: = 161KV
& U5 kY 230 kV
Equipment Material Condition, Performance and Risk o 345 kv
Specific Assumption Reference: 765KV 500 kv S - Ai ; White R g k
Subs |dentified

System Performance Projects Global Factors
A System reliability and performance
A Substation/line equipment limits

System Condition Projects /
A Substation Condition Rebuild/Replacement

Upgrade Relay Schemes ’
A Obsolete and difficult to repair communication equipment (DTT, Blocking, et
A Communication technology upgrades
Problem Statement:

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

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

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

A Transmission line ratings are limited by terminal equipment.
/| 2y Ay dzSR 2y ySEG &t ARSX

0 1.75 liar35 Ki
¥ .}f"“.“ ll(llnl ‘ ?bMonocacy

O

Damascus

Montgomery
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FirstEnergy APS Transmission Zones3MProcess
—="" Damascug Mount Airy 230 kV Misoperation Relays

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

APS&82023-026 Damascug Mount Airy 230 kV 478/523 617/754

24



FirstEnergy APS Transmission Zones3MProcess
—~"° Damascug Mount Airy 230 kV Misoperation Relays

Need NumbersAPS2023026

Process Stag&Submission of Supplemental Projects for Inclusion in the

LocalPlart 4/26/2024

Selected Solution:

A Replace circuit switcher and limiting substation conductor at Damascus Mount Airy 245 kv

A Replace wave trap, disconnect switches, and limiting substation 230 kv

conductor at Mount Airy 138 KV

115 kv

Transmission Line Ratings: 69 kv

A Damascusg Mount Airy 230 kV Line oW

A Before Proposed Solution: 478 / 523 MVA (SN / SE) MoK

A After Proposed Solution: 548 / 688 MVA (SN / SE) pamaseus leel\j\:/

Estimated Project Cos$ 2.2 M
Projected InService:12/22/2023
Supplemental Project 1Ds3091.1

25



APS Transmission Zones3MProcess
Meadow Brook Substation

FirstEnergy

Need NumbersAPS2023-037
Process StageSubmission of Supplemental Projects for Inclusion in the Riag

4/26/2024 , % West Winchester i
\\‘\?@é Substations Transmission Lines

Previously Presented: > XKL LY s9kV

- * MBKV 15KV
Need Meeting; 09/05/2023 Gre 120k v
Solution Meeting; 10/03/2023 1:z 138KV
Project Driver: Bartonville . 20k ik
Performance and Risk, Operational Flexibility and Efficiency ;zz iz::
Specific Assumption Reference: 765 kv 500 kv
System Performance Projects Global Factors BB by
A System reliability and performance T T Sk
A Substation/line equipment limits A 2] S Lo e (Vi i
A Upgrade Relay Schemes Meadow Brook Klines Mill Double Toll Gate
Problem Statement:
A The protective equipment on the Meadow Brook No. 1 500/138 kV and Meadow edtolytitnon

Brook No. 4 500/138 kV transformers are eleatmechanical and vintage.
A The protective equipment cannot be easily repaired due to a lack of
replacement parts and available expertise in the outdated technology.
A FirstEnergy has identified operational constraints when a single breaker is out of Strasburg
service for maintenance. ,

A The Meadow Brook No. 1 500/138 kV transformer is limited by terminal equipment: Strasbing

A Normal Ratings: 470/567/579/612 MVA (SN/SSTE/WN/WSTE)
A Single Breaker Outage: 306/306/306/306 MVA (SN/SSTE/WN/WSTE)
A The Meadow Brook No. 4 500/138 kV transformer is limited by terminal equipment:
A Normal Ratings: 461/567/539/611 MVA (SN/SSTE/WN/WSTE)
A Single Breaker Outage: 306/306/306/306 MVA (SN/SSTE/WN/WSTE)

Riverton
Bethel

Copyright:(c) 2014 Esi

Froat Royal
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APS Transmission Zones3MProcess
Meadow Brook Substation

FirstEnergy

Need NumberAPS2023037
Process StageSubmission of Supplemental Projects for Inclusion in the Rbag] 4/26/2024

Selected Solution:
A At Meadow Brook Substation:
A On the No. 1 500/138 kV Transformer Circuit, replace: Meadow
A Circuit Breakers Brook 500 kv -
A Relaying
A Limiting substation conductor
A On the No. 4 500/138 kV Transformer Circuit, replace:
A Relaying

345 kV

230 kv

138 kv

A Limiting substation conductor Apn e 115 kv
Transformer Ratings: d
A No. 1 500/138 kV Transformer oK

A Before Proposed Solution: 35k

A Normal Ratings: 470/567/579/612 MVA (SN/SSTE/WN/WSTE) 23 kv

A Single Breaker Outage: 306/306/306/306 MVA (SN/SSTE/WN/WSTE) Meadow New

A After Proposed Solution: Brook
A Normal Ratings: 519/592/621/702 MVA (SN/SSTE/WN/WSTE)
A Single Breaker Outage: 519/592/621/702 MVA (SN/SSTE/WN/WSTE)

A No. 4 500/138 kV Transformer

A Before Proposed Solution:
A Normal Ratings: 461/567/539/611 MVA (SN/SSTE/WN/WSTE)
A Single Breaker Outage: 306/306/306/306 MVA (SN/SSTE/WN/WSTE)  Estimated Project Cosg 2.3 M

A After Proposed Solution: Projected InService:12/20/2024
A Normal Ratings: 461/571/539/611 MVA (SN/SSTE/WN/WSTE)

. : S lemental Project IDs3092.1
A Single Breaker Outage: 461/571/539/611 MVA (SN/SSTE/WN/WSTE) PP )
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FirstEnergy

Need NumberAPS2023016

Process Stag&Submission of Supplemental Projects for Inclusion in [Rleat,
4/26/2024

Previously Presented: Lme Kiin

Need Meetingg 6/6/2023
Solution Meeting; 10/31/2023

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

Specific Assumption Reference(s):

System Performance Projects Global Factors

A System reliability and performance

A Reliability of NorBulk Electric System (NBES) Facilities
Add/Replace Transformers

Past System Reliability/Performance

NAqueduct

Problem Statement: D 0 m | n | 0 n

A The 230/138 kV No. 5 Transformer at Doubs was installed 60 years ago 3 Dickerson Station "Dia
approaching end of life. :

A The transformer exhibits multiple maintenance issues including:
A Elevated levels of methane and ethane gases

Dickerson "H"

A Wet oil P E
A Low dielectric
A Existing TR Ratings: Hamilton

A 257 /338 MVA (SN / SSTE)

APS Transmission Zone3\WProcess

Doubs Substation

New Marketof

Monocacy

Damascus

L wgend
Substations Transmission Lines
69V £

15w
1206V
138
. 161KV
K
MERV
500 kv
765 KV

7 Miles Subs |Gentied
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APS Transmission Zone3Wrocess
Doubs Substation

FirstEnergy

Need NumberAPS2023016
Process Stag&ubmission of Supplemental Projects for Inclusion in Local

Plarg 4/26/2024
Selected Solution:
A Replace 230/138 kMo. 5 transformer at Doubs with a 225 MVA unit
A Upgrade transformer relaying Doubs ) S
Need # Substation Existing XFMR Rating Post Project XFMR Rating § 230 kv
(SN / SE) (SN / SE) 1{% 138 kv
115 kv
APS2023016 Doubs 257 /338 303 /384 i
69 kV
uly 46 kV
230 /138 kV 34.5kv
23 kV
Estimated Project Cos$5.43M New

Projected InService06/07/2024
Supplemental Project IDs3093.1
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APS Transmission Zone3Wrocess
Black Oak Hatfield 500 k\Misoperation Relays

FirstEnergy

Need NumbersAPS2023038 GZar Connellsvile

Process Stage&Submission of Supplemental Projects for Inclusion in [Rleat Luzern

41262024 Clarksville JCT.
Emerald Brownsvil'le Bethelboro

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

Texas Eastern

" North Union P E
Necessity

W olm

Project Driver:
Equipment Material Condition, Performance and Risk

Specific Assumption Reference:
System Performance Projects Global Factors
A System reliability and performance

0 45 ] 16 Mies

¥ ¥in

el Twin Ridges  Finzel
R Crestiake Brandonville Jet. Tap

A Substation/line equipment limits Eeﬂy Jennings p

i Plerpont . oy
Upgrade Relay Schemes Worgasmun  pergy Facety ‘ A p Frostburg Dans
A Obsolete and difficult to repair communication equipment (DTT, Blocking, etc.) #F ™ g ir2ian ' Garrelt Tap Carlos Jet. -
A Communication technology upgrades r’ce Hill ' South Morgantown . o

-
*

Problem Statement: Deep Creek (RELIAN N
; Ruthbelle Aton g °P Creek it Black Oak

A FirstEnergy has identified protection schemes using a certain vintage of relays
and communication equipment that have a historynaitoperation : -~ Albright | Westvaco. 3&3“.0,,

A Proper operation of the protection scheme requires all the separate component KngN00d: Samd _ 5! L s Scifoor
~ perform adequately during a fault. L. sno;;;eek Oak Park Mt.Zion Y = R;un
A In many cases the protection equipment cannot be repaired due to a lack of al Coal : Kelso Ga?.
replacement parts and available expertise in the outdated technology. Denver Elk Garden &
7 phur City

A Transmission line ratings are limited by terminal equipment.

| 2yiAydzSR 2y ySEG &t ARSX

Copyraghtyr) 2074 Esn
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FirstEnergy APS Transmission Zone3Wrocess
—~="° Black Oak Hatfield 500 k\Misoperation Relays

Need NumberAPS2023-038
Process Stage&Submission of Supplemental Projects for Inclusion in [Rieal
C 4/26/2024

Selected Solution:

A Replace limiting substation conductor, wave trap, disconnect switch, and
relaying at Black Oak Substation

A Replace limiting substation conductor, wave trap, disconnect switch, circuit

. . . Black Oak
breaker, and relaying at Hatfield Substation ack —a 500 kv

. 345 kV
. . Existing Line Rating | Post Project Line Rating 230 kV
(SN/SE) (SN/SE) 138 kV

APS2023038  Black Oak Hatfield 500 kV 3526 / 3792 3573/ 4379 115 kv
69 kV

46 kV

Estimated Project Cos$ 11.8 M 345KV
Projected InService4/27/2026 . 23 kv
Hatfield New

Supplemental Project IDs3094.1
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HrstEnergy APS Transmission Zone3WProcess
—~="° BuckhannorPruntytown138 kV New Customer

Need NumberAPS2021-012 cast,nuil
Process Stage&Submission of Supplemental Projects for Inclusion in the ot A
LocalPlarg 4/26/2024 EveTson
iousl . Margaret Eldora ~ Stony jXoad
Previously Presented: Sout\h Fdirmont Martinka
Need Meeting; 08/15/2021 e Harrison Reserve = Roberts/ . . White Hall Junction Intemational Coal
Solution Meeting; 10/20/2023 Harrison Pruntytown Denver
L McAlpin Shinns R o HUBLYIONN
i 4 ShenNood ; inns un ~rafr;>r;
est Union HREA Chiefton Glen Falls

Project Driver(s): Barnetts Run

V g Eridgeport Hill
Customer Service B A Oak Mound ... === Leers Tap
v Clagksburg eers Tap
Specific Assumption Reference(s): - TAP1257
. A AL LA x £ 2 A aps West Milford :
/] dza i2YSNI NBljdzSad e¢Aatt 65 SOt dz G estMIre — National Carbon Corder Crossing
¢NryayYAaaArzy [/ 2yySOuUSR CFOAtAUAS: Rider SS A P S Union Road
I NAUSNRARF € R20dzYSyua o Vens Run Tap SS
Problem Statement:
A customer has requested a new 138 kV delivery point near the Logead
. . Substations Transmission Lines
Buckhannorg Pruntytown (PF1_3K|=_|12) 138 kV Line. The anticipated load e ok Belington
of the new customer connection is 40 MW. . 15KV by
120k 20y Buckhannon W FEastBuckhannon
. . . kY Buckiiajinon
Requested irservice date is 7/2/2025. 161KV :: :X .
. 230kV TAP1740 Leadsville
s G i Roaring Creek s
B i Tallmansville g Léﬁghs o

765 KV 500 KV French Creek

Subs Identified 765 kv 0. 7425 .85 il
Tocartesi' A0 Sl atl BGIET Copyrighti(c) 2014 Esii
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APS Transmission Zone3WProcess
BuckhannorPruntytown138 kV New Customer

FirstEnergy

Need NumberAPS2021-012

Process Stag&Submission of Supplemental Projects for Inclusion in the [Riaa]
4/26/2024

Buckhannon Pruntytown

Selected Solutions:
138 kV Transmission Line Tap
A Install threeway tap using three switches
A Construct 1 mile of 138 kV line from tap location to new delivery point
ALyadlrtt NBGOSydzS YSGSNAYy3A Ay /dzad2YSNXa FlLOAtAGASaE
A Revise remote end relay settings at Buckhannon Substation and Pruntytown
Substation

New Customer

Estimated Project Cos$5.0M
Projected InService07/02/2025
Supplemental Project IDs3095.1

Legend

500 kv

345 kv

138 kV

69 kV

34.5 kV

23 kv

New
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HrstEnergy@ APS Transmission ZonedwProcess
— Ethel Springg Bethlen 138 kV Network

Need NumberAPS2023009

Process Stage&Submission of Supplemental Projects for Inclusion in the Rbaga]
4/26/2024

Previously Presented: f S/altsburg
Need Meetingg 04/21/2023
Solution Meeting; 10/20/2023 P E

Project Driver(s): Social Hall
A Equipment material condition, performance and risk
quip : It per IS Sunco Delmont @

A Operational Flexibility and Efficiency Social Hall
Specific Assumption Reference(s) o

System Performance - o Vasco Tap \asco Ethel Springs
A Network radial lines ‘ South Oakford Vasco Tap®, 0 _
Operational Flexibility €M stony Springs Jct. Tap E ewater Ethel Springs
Problem Statement

The are two radial feeds: one BethlenSubstation and one to Ethel Springs Substatior Luxor

oyalhanna

A fault on the LoyalhannaSocial Hall 138 kV Line will outage multiple 138 kV stations North Greensburg Loya ga
which puts significant stress on the networked distribution system. “’""“e

Gregasturg
A fault on the LoyalhannaSocial Hall 138 kV Line will outage radial load at Ethel Sprii . Bracken Jet. Tap A Bethlen substations Transmission Lines
Substation, and a fault on the Bethleri.oyalhanna 138 kV Line will outage radial load Eastoat 69 kV 69 kV
BethlenSubstation. Ethel Springs Substation serves 6,105 customers and 14.43 MW Asaa Bethlen 15 kv 15 kv

BethlenSubstation serves 5,110 customers and 11.76 MW. ey 120 kv
138 kV
Transmission line ratings are limited by terminal equipment. Youngwood e (0

Vasco Tag Social Hall 138 kV Line: 290 KV fe1 kY
A Existing line rating: 225 / 287 MVA (SN/SE) 345 kv ok
A Existing conductor rating: 297 / 365 MVA (SN/SE) SONY 500 kv 345 kv
Bethleng Loyalhanna 138 kV Line: 765KV

A Existing line rating: 205 / 242 MVA (SN/SE) [ i ¥ [P P Subs Idenified

lEasan =31 A3 BV, A0 S T (|
A Existing conductor rating: 309 / 376 MVA (SN/SE) S
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FlrstEnergy® APS Transmission ZonedwProcess
— Ethel Springg Bethlen 138 kV Network

Need NumberAPS2023009
Process StageSubmission of Supplemental Projects for Inclusion in the IRdaat,

4/26/2024
Selected Solution: Social Hall
Construct a new-8nile 138 kV line between Ethel Springs &adhlensubstations. The O
following work will be performed at neighboring substations:
A At Social Hall Substation: 500KV | ——
) A Replace substation conductor, wave trap, and circuit breaker 245 KV
A At Vasco Substation:
A Construct a dreaker 138 kV ring bus Ethel 230 kv
A At Edgewater Tap: VaSC(‘ Springs 138 kV
A Install (3) SCADA controlled switches 115 kV
A At Loyalhann&ubstation: Y
A Replace substation conductor on the Bethlen 138 kV line terminal
A At Ethel Springs Substation: 46 kv
p . : Edgewate
A Convert the 138 kV yard into abteaker ring bus 34.5kV
A At BethlenSubstation: Tap 23 KV
A Convert the 138 kV yard into ateaker ring bus New
New line ratings:
A Vasco Tag Social Hall 138 kV: 297 / 365 MVA (SN / SE)

A Bethlenc Loyalhanna 138 kV: 309 / 376 MVA (SN / SE) O ( )
A Bethlenc Ethel Springs 138 kV: 308 / 376 MVA (SN / SE)

Loyalhanna Bethlen
Estimated Project Cos$59.6M

Projected InService:12/31/2025
Supplemental Project IDs3096.1
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APS Transmission Zone3WProcess
Misoperation Relay Projects

FirstEnergy

Need NumbersAPS2023-018, AP2023019, AP£023020

1 i Texassalemseme Pﬁts‘ﬁﬁht Lk bt Seamuan; (BT TR BRIITEE
Process Stageubmission of Supplemental Projects for Inclusion in the IRdasd e 7 atium Plant By é Hazelton Reger i
4/26/2024 ollow -+ Somerton HannlbaI‘_ T TS I( L 0 T TR
ew riosute {OTET Fairview, -« //;Brandonwll Jct Tap . Cumberta

Frostburg LG M

Previously Presented: P L Larfig Rouse - R'l ot il ™" n L (@ o L st i gmn § oy
H aderi Ci 2 Guitanl bl Carlos Jet. ™
Need Meeting; 6/16/2023 50} A Lo cwri & 5L i AIbrlgh Garrett Ay
Solution Meeting; 10/20/2023 07 ™ e e & Dents Run | / ko w5 e h.,c.L S e
9 B¢
Elkem Metals s Hatoia | L Cross School
Project Driver: 00 OND e /Harrlson R%serve@ g o Gaton 53y m«e:oee» Parr Run
Orter Degies = WU iGR = rt A s Prrm S A ;
. . .. . s 1A ety fBman Sulphur Cit
Equipment Material Condition, Performance and Risk taiield (5 5 2 el Lambenon  HugieRun  WakoRun GleniFalls . De"ver‘Rl“h Sl 7 fincion
3 P 9;“ W‘:"m PLAN M Storm Greenland Gap
Specific Assumption Reference: ' v:m Edgelawn Mountwood West Miford " piger 55 CorerCIussng i BRI ] are
System Performance Projects Global Factors | A Piivrs §  UnionRoad parsons Backbone\Mountain i
A System reliability and performance \ Weston "™ Belington  North Petersburg y
" . . . L o : East Buckhannon Baker No. 1
A Substaﬂo_n_/llne equipment limits Ravepswood Grantsyille Clenville  Buckhannon™ = 0 T e Canaan Valle
System Condition Projects - Sand Fork Tallmansville Yilz
p . . . Roaring Cresk  Loughs Lane y
A Substation Condition Rebuild/Replacement French Creek N |
Baver Seneca/ffaverns \ oo
Upgrade Relay Schemes Linden Rd Heaters Montereyy' SSYSrN /B |lv’ount Jarkson D. P,
A Obsolete and difficult to repair communication equipment (DTT, Blocking, \ Sutton Pickens | Red Oak Kngk
~ etc) bIer\Ridge R Ivydaley Sutton Hil L North r
A Communication teChnO|Ogy upgrades /SISSOﬂ TAP1255 WolfRun Monterville 'Durbiﬁ\ Substations Transmission Lines
orofare Cree A *  BOKV 69 KV
Problem Statement: // A T Bays : & ek
A oy 1 Back Fork Linwood % 15k
A FirstEnergy has identified protection schemes using a certain vintage of rel< o | e povelantan / 120KV o
and communication equipment that have a history of misoperation. P § Fatwood (Enon Tap Craigsvill -~ 138 kv e
A Proper operation of the protection scheme requires all the separate b "’:&J nesrneh - Glboa e meck § S 161k
components perform adequately during a fault. e a,m bava S”'"'“;’W;t'!e Beech Ridge Bath.County” ORI ok
A In many cases the protection equipment cannot be repaired due to a lack o “gm oo gieyunn GrasseF I: . o T . e
replacement parts and available expertise in the outdated technology. e S Evtol’ 0. M Grassy Falls g Cra o o
A Transmission line ratings are limited by terminal equipment. M chaE Nl (0 P McClung y Gk e i
) SaTenmile, . Oakhil Quinwood

| 2yGAydSR 2y ySEG at ARSX
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APS Transmission Zone3Wrocess
F'rStEneLgy® Misoperation Relay Projects

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

Albright¢ Brandonville Junction 138 kV 141 /182 181 /225
APS2023018 Brandonville Junctiog Hazelton 138 kV 261/ 311 308 /376

Brandonville Junctiog Lake Lynn 138 kV 219/271 308 /376
APS2023019 Grassy Falls Quinwood 138 kV 282 /314 282 /376

Fairviewg Dents Run Tap 138 kV 175/191 221/ 268
APS2023020 _

Harrison Reserve TapGlen Falls 138 kV 191/191 221/ 268
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APS Transmission Zone3WProcess
Misoperation Relay Projects

FirstEnergy

Selected Solution:

New MVA Estimated

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

A At Albright Substation, replace wave trap, substation

Albright¢ Brandonville Junction 138 kV 181 /225 .
conductor, & relaying

: _ $1.3 M 12/1/2025
A At Hazelton Substation, replace substation conduc

APS2023:018 Brandonville Junctiog Hazelton 138 kV s3097.1 308 /376 .
& relaying

A At Lake Lynn Substation, replace substation condt

Brandonville Junctiog Lake Lynn 138 kV 308 /376 :
& relaying

: ~ $15M 12/1/2025
A At Grassy Falls Substation, replace wave trap, circuit

APS2023019 Grassy Falls Quinwood 138 kV s$3098.1 282/ 376 breaker, substation conductor, & relaying
A A At Fairview Substation, replace wave trap, disconn
FENMIEIS IDIEITES (RO 119 45288 1Y 2l U2 switches, substation conductor, & relaying
APS2023020 s$3099.1 A _ I $25M 11/22/2023
Harrison Reserve TapGlen Falls 138 kV 221/ 268 ACIE [FEe SsSE), e WS U,

disconnect switch, & relaying
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APS Transmission Zone3WProcess
F'rStEneLgy@ Misoperation Relay Projects

Need NumbersAPS2023023, AP2023024, AP&023025

All-Dam \L)IXOFIVIIIE !:aSI/ VVESIOVEl duuln kl
Process Stage&Submission of Supplemental Projects for Inclusion in the [Rbaa] S Tyongflath Y\<
4/26/2024

: ‘| . ; eagertown

_ , =X Bt A = S Q) Ll M= Greenwood |

Previously Presented: [==== = LIy ox : founy | 2 _pRaystown
. : « PAltoona ;

Need Meetingg 7/21/2023 ] va V~alle

Solution Meeting: 10/20/2023 /

Project Driver:
Equipment Material Condition, Performance and Risk

Shingle

Reeds €

r eépnngs

oSalt Fork WQ\.

O Provident T

Doneqgal

Frazer
on Bidge
5 Comelsile

Somerset (§

Specific Assumption Reference: Rockwoof

Luzerne
et Bethelboro

! ; st fexas Eastern jckRun  Megheny
System Performance Projects Global Factors - J, | B :: mggg‘?:wv “"‘_”’ G\
A System reliability and performance = g . _ i | i "““":;m Neyerstak o Warfordsbug A ntrim
A Substation/line equipment limits M e : B T HEZCHON s = Rldgeley ‘;‘:'"ReldCﬂa«
.. - 'e; { i iy S RP.Smith

System Condition Projects D e S0 DO et = ' Carlos"{!ct il mm‘“,. o
A Substation Condition Rebuild/Replacement o {0~ Westvaco _J‘

Dekom — plsRn” m DY f"‘o;,w N8

EET A / FlintRun  Margaret 5

Upgrade Relay Schemes Sy
A Obsolete and difficult to repair communication equipment (DTT, Blocking, . ﬂa«‘é~mw9-*m~mm “}m‘"unmown

Pssmts EnagyLLC L0 Ry

Ek Gyrden
h,um o Parr Run
me.w

mm Sulphur City
.

001 1 A
FremnSM"l'

etC) i .T"“'/ e Weko R e sy e ( LEETSTaD \ ‘IMI Slorm Greeniand Gap/ U1
L A A L Lamberton West Milford o o Mettiki. S
A Communication teChnO|Ogy upgrades TI'ISSlerdn Vens RunTapSS o o tionkom Wiliam ; % substations Transmission Lines
n i Backbone Mountai *  B9kV 69 kV
Problem Statement: & :‘I(es!o vmga'rapEas Belington Pémns ackbone Mountain 7 o i
A FirstEnergy has identified protection schemes using a certain vintage of rel / Grantsville AETRN e e R vy M sy 120k o
and communication equipment that have a historynaisoperation Ripley Glenville o, 2w A P S v 138 KV e
A Proper operation of the protection scheme requires all the separate 5 Goff Ry Linden Rd F’i’i‘g’;g::k Montereyg /oVery, SHEe Moun: N 161k e
~ components perform adequately during a fault. Wil Sutton Hill Sutor, . Pickens [, North Frankiin Tmber\w"e ae 230 kv o
A In many cases the protection equipment cannot be repaired due to a lack 099€ Rd yyqale o
replacement parts and available expertise in the outdated technology. 7 \Clendenin rusecesss Wolf Run 3 /
; T . . : ) iis Monterville Durbm \ Dayton D.P. 167KV o
A Transmission line ratings are limited by terminal equipment. Shemical t eigadrun  Povell ountai Back e1% Llnwood i Y ey g
J2ytGAydSR 2y ySEG at ARSX R Nk EbnTap . =
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APS Transmission Zone3Wrocess
Misoperation Relay Projects

FirstEnergy

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

Parkersburg; Jug Run 138 kV Line 225/295 308/376
APS2023023 _ _

Jug Rurg Trissler 138 kV Line 292/314 308/376

Guilford¢ Antrim 138 kV Line 292/314 308/376
APS2023024

Antrim ¢ Reid 138 kV Line 292/314 308/376

Garrettc Carlos Junction 138 kV Line 164/206 221/268
APS2023025 _ . .

Carlos Junctioq Ridgeley 138 kV Line 141/182 221/268
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APS Transmission Zone3WProcess
Misoperation Relay Projects

FirstEnergy

Selected Solution:

New MVA

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

A At Parkersburg Substation, replace circuit breaker, wave

Parkersburg; Jug Run 138 kV Line 308 /376 . . . .
trap, disconnect switch, substation conductor, & relaying
APS2023023 s$3100.1 A _ _ o $3.2M 11/17/2023
Jug Rur Trissler 138 KV Line 308 / 376 A_t TrlsslerSubstatlon, repla_ce circuit breaker, wave trap,
disconnect switch, substation conductor, & relaying
Guilforde Antrim 138 KV Line 308 /376 A A_t Guilford Supstatlon, rep_lace circuit breaker, wave trap,
disconnect switch, substation conductor, & relaying
APS2023024 s3101.1 A _ _ _ _ $2.8 M 05/15/2024
Antrim ¢ Reid 138 kV Line 308 / 376 At Reld_Substatlon, replace wave trap, disconnect switcl
substation conductor, & relaying
Garrett¢ Carlos Junction 138 kV Lir 164 /206 A At Garrett Substation, replace wave trap & relaying
APS2023025 (4105 Junctiog Ridgeley 138 kV $3102.1 A At Ridgeley Substation, replace wave trap, disconnect $4.2M 04/26/2024
: 164 / 206 : : :
Line switches, substation conductor, & relaying
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FirstEnergy

Need NumberAPS2023030
Process Stage&Supplemental Projects for Inclusion in the Ld®altg 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):

bSg O0dzai2YSNI O2yySOlA2y NBIljdzSad oA
GwSIljdZANBYSyiGa F2NI ¢NIYaAYAAaA2Y [ 2V
GCNFyaYAaarzy tftlyyAaya [/ NAGSNRAFE¢ R

Problem Statement

New Customer ConnectianCustomer requested 138 kV transmission service
approximately 64 MVA of total load near tBedington¢ Marlowe BMA 138 kV
Line.

Requested IAService Date:
2/28/2025

APS Transmission Zone3WProcess

Paramount

Halfway

Hagerstotvn

Antietam

('H‘\ A

N

Bedington¢ Marlowe BMA 138 kV Line New Customer

Ringgold

East Hagerstown

8 Miles
in Jct.

(o
AT ) I\u‘ A 'S
_____ ~ | =-Marlowe, gp gnit
N/
Harmei n'-?’JEt‘. Tap Marlowe
//r
Nipetown ¢~
R
S
o A/ P S
Bedington )
W4 0 2 4
! iy Poenshord . Frostow
Bedington ' .v_ﬂos =
Eagle Legend
Substations Transmission Lines
69 kV 69 kV
S NSk N5 KV
Natnehlid \‘\} 120 kv 120 KV
/. Opequon She;;\[\‘sffjstown :Zj ';z 138 KV
=N 161 kV
4 \' . 230 kV
Kearneysville N\ o askv 230 kV
A\ . 500KV 345 kV
Vanville ) il S
[ Subs Identified 765 KV
Inwood
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APS Transmission Zone3Wrocess
F’fStEneLgy@ Bedingtonc Marlowe BMA 138 kV Line New Customer Phase

Bedington Marlowe

Need NumberAPS2023030
Process Stag&upplemental Projects for Inclusion in the Ldelal 4/26/2024

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

A Install two 2000 A loathreak air switches on thBedingtonc Marlowe BMA 138
kV Line

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

A Revise relay settings Bedingtonand Marlowe substations

Projected InService2/28/2025 ‘
Phase 2 (Final Configuration): 138 kV Line Transmission Tap

é\ Build a new thredoreaker 138 kV ring bus substation. New Customer
A Replace two breakers and relay panel8atlingtonSubstation

A Replace one breaker and relay panel at Marlowe Substation.

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

A Customer to connect directly to the ring bus substation.

Projected InService 6/30/2026 Legend
500 kV
Total Estimated Project Cost (Phase 1 + Phas8):4M 35 kV
Supplemental Project IDs3103.1 138 kv

69 kV

34.5 kv

23 kV

New




FirstEnergy

Need NumberAPS2023-039

Process Stage&Submission of Supplemental Projects for Inclusion in the Local
Plarg 4/26/2024

Previously Presented:

APS Transmission Zone3Wrocess
Inwood¢ Stonewall 138 kV Line New Customer

Legend

Eagle

Substations
69 kV
115 kV
120 kV

Transmission Lines
69 kV

115 kv

120 kV X
NatirsburG

138 kV
Need Meeting; 08/18/2023 161K e /" Opequon g
Solution Meeting; 10/20/2023 o~ 20k o BB IR B A VI \
o ey Kearneysville \.\
H H . 765 kV 500 kv Y
Supplemental F’I’OJECt Driver(s): Subs Identified 765 kV Vanville l
Customer Service e
Inwood + Inwood I‘\.
Specific Assumption Reference(s): /
bSs Odzal2YSNI O2yySOiAzy NBIdzSad 6A A P S Sleepy Hollow.
GwSIlidZANBYSyida FT2NJI ¢NIXYAYAAadAA2Y [ 2y P ]
GCNF YyaYAaaArzy tfFyyAya / NAGSNRFE R b\\’%o i
Ib&’@\\“ ¥ /’/
Problem Statement 3onewal * MM
. : o N &
New Custqmer CopnectlcmPotomac Edison Distribution has requeste.d.a new M— FeaganisMill™" & /
138 kV delivery point near the InwoadStonewall 138 kV Line. The anticipated X il /
load of the new customer connection is 12 MVA. Stephenson AN /}
\\\ //'
Requested IsService Date: Pobnir \\\
2/23/2024 West Winchester \‘\
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APS Transmission Zone3\WProcess

FirstEnergy Inwood¢ Stonewall 138 kV Line New Customer
Ny
Need NumberAPS2023039
Process StageSubmission of Supplemental Projects for Inclusion in the [Riag Inwood Stonewall
4/26/2024

Selected Solution:

138 kV Transmission Line Tap

A Install a threeswitch tap along the Inwood Stonewall 138 kV Line with three
1200 A SCADA load break switches

A Install 12 spans of transmission line from tap point to Customer substation
A Install a 138 kV wave trap

New Customer

Estimated Project Cost$1.1M
Projected InService4/17/2024
Supplemental Project IDs3104.1

Legend

500 kV

345 kv

138 kv

69 kV

34.5 kv

23 kv

L

New




HrstEnergy@ APS Transmissio_n Z_onea\Procc_ess
— Millville Substation

Need NumberAPS2023040 )
Vanville

Process StageSubmission of Supplemental Projects for Inclusion in the Local Jiyaod 4\ /)
Plarg 4/26/2024 = I g
Previously Presented: FAL

Need Meeting; 08/18/2023

Solution Meeting; 10/20/2023
Project Driver(s): o y i 7
A Equipment Material Condition, Performance and Risk e Millville

N
_———-\ Stoﬁewa” Touh
N

- . < M= Millville
Specific Assumption Reference(s) \/ Feagan-s;Mill Y,
N r

A Substation Condition Rebuild/Replacement Stephenson
A Substation/line equipment limits A

Sleepy Holl‘\ow\

Redbud g
Problem Statement I,/' oy 8 Wiles
i I 1 0 1 1 1 1 1 |
Existing switches at Millville Substation cannot be operated reliably. Winchéster /i
A Severe alignment issues result in improper closures, requiring a / S
. . . ° % /i Substations Transmission Lines
hammer to manually close, resulting in a safety issues Greenwood o4 chape N { s o
A Switch mounting insulators often break during this process, resulting i “\\w /:’ . M5k 15KV
live parts falling, creating potential safety incidents and system faults :2‘; Z 120 kv
138 kV
161 kV
The Old Chape] Millville 138 kV Line is limited by terminal equipment S Y .
A Existing line rating: e Sl
A 299/358/353/410 MVA (SN/SE/WN/WE) Klines Mill e 00 KV
A Existing conductor rating: e e L St il A
A 353/406/353/428 MVA (SN/SE/WN/WE
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FlrstEnergy® APS Transmissio_n Z_oneSVProc_ess
— Millville Substation

Need NumberAPS2023040
Process Stage&Submission of Supplemental Projects for Inclusion in the Rdar] 4/26/2024

Selected Solution:
A At Millville Substation:
A On the Old Chapel 138 kV line exit, replace:

L d
A 1200 A manual disconnect switches with (2) 2000 A moparated disconnect
switches 500 -_—
A Limiting substation conductor Old Chapel 345 kv

230 kv

Transmission Line Ratings:

A Millville ¢ Old Chapel 138 kV Line:
A Before Proposed Solution: 299 / 358 / 353/ 410 MVA (SN/SE/WN/WE)
A After Proposed Solution: 299 / 360 / 353/ 422 MVA (SN/SE/WN/WE)

138 kv

115 kv

69 kV

46 kv

Estimated Project Cos$0.7M O 34.5ka
23 kv

Projected InService04/15/2024 Millville

Supplemental Project IDs3105.1

New
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F:rstEnergy@ APS Trar_lsmissio_n ZoneH\/Proc_ess
—~~ Misoperation Relay Projects

Need NumbersAPS2023036, APS023041 to APR023043,
APS2023045 to APS023049 w

Process StageSubmission of Supplemental Projects for Inclusion in the Loca] PlaniiEatis Transmission Lines

4/26/2024 ??::V (1519::\/ . gt i > SO AGarretts Run Jc gy Sguth
Previously Presented: 120k e

Need Meeting; 10/20/2023 : A 138KV

Solution Meeting; 11/17/2023 f o 161k

Project Driver: : 345 kv jjg:z

Equipment Material Condition, Performance and Risk jﬁ‘;:j S

Specific Assumption Reference: Subs Identified 765KV

System Performance Projects Global Factors ; A

A System reliability and performance i) e %ﬁ"{‘* f,‘)-«“ﬂ"es ROy Vira NtV e N et
A Substation/line equipment limits e B e v m?mm [ el G .:’“”T
System Condition Projects ”’*} _ / - M*m_\ .,T,Mm,_hoy‘__sm\n@_f{Eaglé'%
A Substation Condition Rebuild/Replacement = m e .,:" mﬁ; e 7 §°~»~*}f"w%""“” i bl na
Upgrade Relay Schemes °° N i o MT\?_/ e S - Aol N3 W ol f g émﬁ%ﬁr =
A Obsolete and difficult to repair communication equipment (DTT, Blocking, etc. i ' . Unon g v aeet

inde Hestiock Eu‘&éms«a Wesbn * yojgaTap o Brook. Ooitie Tl Gt
< . . , N o Belingn Farsons Hardy <
A Communication technology upg rad es m.' 7 $~ & S : - Y Grantvile: Slenle SendEon Buckhannon \S™=e [0 eadsyile | Canaan VaIey\Noﬂh F’eter'sb‘u)[g"'/samv Sen T

feld “sqDoEsEs Ravenswo

Problem Statement: w{,&f"“ o Bl v Senmcavems Ll

A FirstEnergy has identified protection schemes using a certain vintage of relayw % el S N Plcke:somysB:d:i:Z Noth Frarn TlmblerwIIeD 7K el
and communication equipment that have a history of misoperation. ...3:; o= Qg u J..,, 0075 : ST Tlmb rV|II

A Proper operation of the protection scheme requires all the separate componepck i St G e mDurbm \ ,/" vww ol gMerck >
perform adequately during a fault. Linwood VZ“IZ‘;’

A In many cases the protection equipment cannot be repaired due to a lack of = Crupperneck Bath °°““‘YM“»=M os! ,.,,.,Z‘:’“
replacement parts and available expertise in the outdated technology. o (Grassy Falls}f T"mbIESM'" DP

-

A Transmission line ratings are limited by terminal equipment.

] 2yGAydzSR 2y ySEG afARSX

Hopklns " &
A/me E Pn Nua Bal O \eGiing 1 Cralgsyllle
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HrstEnergy@ APS Transmissio_n ZoneE\Procgss
~= Misoperation Relay Projects

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

APS2023036 Frankling Pursley 138 kV 287 /314 308 /376
APS2023041 Fairviewc Miracle Run Tap 138 kV 175/ 228 308 /376
APS2023042 Armstrongg Garretts Run Junction 138 kV 294 / 350 308 /376
APS2023043 Trisslec Edgelawn 90 138 kV 225/ 295 308 /376
APS2023045 Heaters Tam Sutton 138 kV 97 / 105 107 / 128

Gilboa ¢ 304 Junction 138 kV 229 /229 278/ 339
APS2023046

Grassy Falls Summersville 138 kV 229/ 229 309 / 376
APS2023047 Price Hil Pruntytown 138 kV 221/ 268 221/ 268

Cabotg Bull Creek Junction 138 kV 308 /376 308 /376
APS2023048 Bull Creek JunctiogHouseville 138 kV 294 / 350 297 / 365

Mountain Gathering; McCalmont 138 kV 267 / 352 297/ 365

Sutton Hill Tajg Sutton 138 kV 85/105 85/ 106
APS2023049

Sutton Hill Tag Sutton Hill 138 kV 89 /96 107 /128
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F:rstEnergy@ APS Transmissio_n ZoneE\Procgss
~= Misoperation Relay Projects

Selected Solution:

Transmission Line / Supplemental New MVA Line Estimated

Scope of Work Target ISD

Substation Locations Project ID Rating (SN / SE) Cost

A At Franklin Substation, replace circuit breaker
disconnect switchedine trap,substation conductor
APS2023036 Frankling Pursley 138 kV s3107.1 308 /376 and relaying $2.2 M 11/29/2024
A At PurselySubstation, replace substation conductor
and relaying

A At Fairview Substation, replace circuit breaker,
APS2023041 Fairviewg Miracle Run Tap 138 kV s$3108.1 308 /376 disconnect switches, substation conductor and $2.8 M 06/16/2023
relaying

A At Armstrong Substation, replace disconnect

switches, substation conductor and relaying S Va0

APS&82023042 Armstrongg Garretts Run Junction 138 k s$3109.1 308 /376

A At TrisslerSubstation, replacave trap,disconnect
switches and relaying

APS&82023043 Trissleg Edgelawn 90 138 kV s$3110.1 294 / 350 A At EdgelawrSubstation, replace circuit breakéine $3.3 M 12/01/2022
trap and relaying
APS2023045 Heaters Tag Sutton 138 kV s3111.1 107 /128 A At Sutton Substation, replace line trap and relaying $1.5 M 05/10/2024
Gilboac 304 Junction 138 KV 278/339 P ';;fé'r?ﬁsctsg\?vitf;f:{n;eﬁf;’ggg'tr;fy?ﬁg“
APS2023046 s3112.1 A _ o $4.3 M 12/01/2023
Grassy Falls Summersville 138 kV 309 /376 At Grassy Falls Substation, replageuit breaker,

disconnect switchedine trap and relaying
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APS Transmission Zone3Wrocess
Misoperation Relay Projects

FirstEnergy

Selected Solution:

Supplemental | New MVA Line Estimated

Scope of Work Target ISD

Transmission Line / Substation Location

Project ID Rating (SN / SE) Cost

A At Pruntytown Substationreplace line trap and
APS2023047 Price Hilg Pruntytown 138 kV s3113.1 221/ 268 relaying $2.3 M 12/19/2023
A At Price Hill Substatigrreplace line trap and relaying

A At Cabot Substation, replacircuit breakers,
Cabotg Bull Creek Junction 138 kV 308 /376 disconnect switches, substation conductord
relaying

A At HousevilleSubstation replacecircuit breaker,
APS2023048 Bull Creek JunctiogHouseville 138 kV s3114.1 297 / 365 disconnect switches, substation conductord $5.3 M 12/15/2023
relaying

A At McCalmont Substatigrreplacecircuit breaker,
Mountain Gathering; McCalmont 138 kV 297 / 365 disconnect switchedine trap,substation conductor
and relaying

A At Sutton Substationreplacecircuit breakerline trap

. $1.8 M 01/29/2024
and relaying

APS2023049 Sutton Hill T¢ Sutton 138 kV s3115.1 85/ 106
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APS Transmission Zone3WProcess
CumberlandSubstation

FirstEnergy

Need NumbersAPS2023051

Process Stage&ubmission of Supplemental Projects for Inclusion in the Rdaa]
4/26/2024

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

A Equipment Material Condition, Performance and Risk Short Gap 500 kv
A Infrastructure resilience 345 kv
Specific Assumption Reference: 230 kv
A Substation Condition Rebuild/Replacement 138 kv
A Age/condition of structural components 115 kv
A System Performance Projects Global Factors 69 kv
A System reliability and performance 46 kv
Problem Statement: O it
. 23 kV
A Existing switches at Cumberland Substation are beyond reliable operation. Cumberland New

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

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

A The Short Gag Cumberland 138 kV Line is limited by substation conductor
A Existing line rating:
A 299/358/349/410 MVA (SN/SE/WN/WE)

A Existing conductor rating:
A 308/376/349/445 MVA (SN/SE/WN/WE)
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FlrstEnergy® APS Transmission ZoneS\Proc_ess
—~ CumberlandSubstation

Need NumberAPS2023-051

Process StageSubmission of Supplemental Projects for Inclusion in the Rdaa]
4/26/2024

Selected Solution:
A At Cumberland Substation:

< . . . L d
A Replace conductor and disconnect switches on Short Gap 138 kV line Short Gap

terminal S00kv

345 KV

Transmission Line Ratings: P

A Cumberland; Short Gap 138 kV Line:

A Before Proposed Solution: 299 / 358 / 349 / 410 MVA (SN/SE/WN/WE) 138kv

A After Proposed Solution: 299 / 360 / 349 / 422 MVA (SN/SE/WN/WE) 115 kv

69 kV

. . 46 kV
Estimated Project Cos$ 0.4 M -

345KV

Projected InService:12/31/2023 O "y
Supplemental Project IDs3116.1 Cumberland om
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FirstEnergy

Need NumberAPS2023028

Legend

Process Stage&ubmission of Supplemental Projects for Inclusion in the Rlaed 4/26/2024 BRI UL ES AR
Previously Presented: f?:\,:\, f?::v
Solution Meeting; 12/05/2023 120 kv 120 kv
Need Meeting; 09/05/2023 ::f z 138 kV
Project Driver: S 161 KV
Performance and Risk, Operational Flexibility and Efficiency shelal oK

500 KV 345 kV
765 kV 500 kV
Subs |dentified 765 kV

Specific Assumption Reference:

System Performance Projects Global Factors
A System reliability and performance

A Reliability of NorBulk Electric System (N@BES) Facilities 0 3 6 12, Miles
Add/Replace Transformers

Past System Reliability/Performance

Problem Statement:
A The 500/138 kV No. 1 Transformer at Bedington was manufactured 47 years ago and is
approaching end of life.
A 500 kV and 138 kV protective devices are ~50 years old which produces reliability
and safety concerns.

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

APS Transmission Zones3MProcess

Bedington Substation

West Waynesboro
Wayhéskoro
. . ~—-Reld_.._ a5t Waynesboro-
Paramount =
Halfway Ringgold
Hagerstoy n
Antietam

Garfield|Tap .

G G
) ') =(RP. Smith East Hagerstown

»/.\
1
|

o

Harimjony Jet. Tap [arlowe
o/

A 4P (THS

Nipetown ~

Boonsboro
o Fr stown Jct.

)

..
\

iattnanirg 3
o Shepherdstown
Opequon Fipes
Kearneysville \
\
Vanville 2
Inwood '(

l/ Sy
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FlrstEnergy® APS Transmission_ ZonethProcgss
—~ Bedington Substation

Need NumberAPS2023-028

Process Stag&ubmission of Supplemental Projects for Inclusion in the Local

Plarg 4/26/2024
Selected Solution: A I —
A Replace théedingtonNo. 1 500/138 kV Transformer with a 425 MVA unit s kv
z . 230 kV
A Upgrade transformer relaying o
Transformer Ratings: 115 kv
A BedingtonNo. 1 500/138 kV Transformer: N i
A Before Selected Solution: 485 / 619 MVA (SN / SSTE) . oW
A After Selected Solution (anticipated): 576 / 699 MVA (SN / SSTE) MoK
23 kV
New

500/138 K preteoed

Estimated Project Cos$21.8M
Projected InService:06/01/2027
Supplemental Project IDs3162.1 Bedington 138 kv
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FirstEnergy APS Transmission Zone3Wrocess
—~="° Bedingtong Doubs 500 kWlisoperation Relays

Need NumberAPS2023-057

Process StageSubmission of Supplemental Projects for Inclusion in the Local Plagar—z=— g s« sk S iy \o wen g
4/26/2024 ."‘,. } P S Waygesboro Geérmantown
_ _ Nulb €8 2 Reid ':/Ao East Waynesboro JidlFZAIN,
Previously Presented: e P P
Solution Meeting 12/05/2023 TS e
Need M . 190 /31/2023 /\ B\ Hagezstown y Rided Taneytown
ee eeting '/ /Morgan Cherry\Run Lt Antletar'n —__ Catoctin
_ o A~ Marlowe. R.P. Smith Garfield Tap
Project Driver: Harmony Jct. Tap“"Ni A o East Hagbrstown Carroll
Equipment Material Condition, Performance and Risk & ity I 4 : westster
: by Bedingt{on Boonsboro e e oo Westminster
Specific Assumption Reference: Bedingtony, N, % Walkersville Al
. i InKsbur
System Performance Projects Global Factors Eagl < Frederick :
A il Halgurg Shepherdstown Lyl
A System reliability and performance | Opequon Sy
A Substation/line equipment limits P4 : A . P78 NI
. . N Vanville Kearneysville )
System Condition Projects N .
~ - -, . . \\ /
A Substation Condition Rebuild/Replacement N inwood  Sleepy roligw 4
Upgrade Relay Schemes " aadndwall | cmipronk MiIICiII.e-v—Ea;;t o
A Obsolete.an(.i difficult to repair communication equipment (DTT, Blocking, etc Stemn -F‘éﬁﬁaq"s Mil N S s
A Communication technology upgrades Redbud A S y 3 , ) ' 69KV 69 KV
3 X, / Dickerson Station "D" ‘ . 115KV ek
Problem Statement: e ehestel 2 ] | . 120 kv .
wlf 29 Old Chapel / Hamilton 138 kv

A FirstEnergy has identified protection schemes using a certain vintage of relayssreenwood ] o ; 138 kv
rryvill X4 ! * 161 kV

communication equipment that have a historyrafsoperation Bartonville M S e Y
230 kV

A Proper operation of the protection scheme requires all the separate componerKlines Mill p 2 ”J_Dry/MiII N 345 kv

perform adequately during a fault. \ Double Tol Gate/ Breezy Kno e - sow B
< . . . Meadow Brook Stonewater 765 kV 500 kV
A In many cases the protection equipment cannot be repaired due to a lack of e o

replacement parts and available expertise in the outdated technology.
A Transmission line ratings are limited by terminal equipment.

/| 2y iAydzsSR 2y ySE(G &t ARSX 56



FirstEnergy APS Transmission Zone3Wrocess
—~="" Bedingtong Doubs 500 kWlisoperation Relays

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

APS2023-057 Bedington¢ Doubs 500 kV 3526 / 3792 3573 /4379



FirstEnergy APS Transmission Zone3Wrocess
—~"° Bedingtonc Doubs 500 k¥lisoperation Relays

Need NumbersAPS2023-057

Process Stage&Submission of Supplemental Projects for Inclusion in the Local
Plarg 4/26/2024

Selected Soluton:

A Replace circuit breakers, disconnect switches, line trap, substation conductor Bedington 500 kV
and relaying aBedingtonSubstation . 345 kv

A Replace circuit breakers, disconnect switches, line trap, substation conductor 230 kV
and relaying at Doubs Substation 138 kV
Transmission Line Ratings: 1S kv
A Bedingtonc Doubs 500 kV Line: ok
A Before Selected Solution: 3526 / 3792 / 3928 / 4140 MVA (SN/SE/WN/WE) a6 kv

A After Selected Solution: 3573 / 4379 / 4050 / 5194 MVA (SN/SE/WN/WE) . 345kv

23 kV

Doubs New

Estimated Project Cos$ 6.95 M
Projected InService:02/28/2025
Supplemental Project IDs3163.1
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APS Transmission Zone3WProcess
Misoperation Relay Projects

FirstEnergy

Need NumbersAPS2023064 to APR023066, AP2023069
Process Stag&ubmission of Supplemental Projects for Inclusion in the Loca] Plan

4/26/2024 e T OFawn Lo Kéystone
egen: _ Verderyit

Previously Presented: Substations Transmission Lines GOba|n© Fteghery dmioa /s:mamd

i i . 69 kV 69 kV : H el Hicpland s’u.,.g Edgeanod

Fctay [} Mankur -—0 Plum "
Solution Mgetlng 12/15/2023 :1222// 5KV We'rt°“WyI|elR|dge L Riazz P ans
Need Meeting 11/17/2023 ; sy iy LS BT VEILTONAEEe Y'lo e
161 kV SO : ;.g Pva e e . 0y . [ - ik
Project Driver: 3 161KV e\ e H . M,,%k B
. . -, . 345 kv 2SORY ! T g & s, - I, i i

Equipment Material Condition, Performance and Risk l . 345KV o " .9 i ’ SONY Donegal  Ralphton

. . 765 KV . Catoria () pganpon’ F1AZIET Iron Bridge
Specific Assumption Reference: e e 'z O | i e Connelisvill

H e i Franklin M“s’” Bethelboro Rockwood -
System Performance Projects Global Factors Dty e s st Lick Run
4 . . ficoLL R Go; o Pursley Hfetd Rez (AN AT Amolq R;ec . Bigby
A System reliability and performance i e Pk - s HighPont O ueyerse
< . . . — - i s y o mﬂroe i @= _ Brandonville Soer NS
A Substation/line equipment limits Crooisiile N R SRR R s o
. . Switch Bk P i annibal NUG FlatRun 9545 0 pargion Finzel

System Condition Projects b P""*"j"’— el hwood Hill FiNobley o0 g DO AN IO s st

Metz/ i Albright J Do CES

A Substation Condition Rebuild/Replacement inday Creek PSEGGLOB m.s.é LongRege’ Jacksonburg o run L Bl
nberly Pé L /BensRun Widdlebourne a'smm Everson Kln fw“o(o?j sem | WLZor S TL
Upgrade Relay Schemes o POSTSRO 5,/@{ s e g COCH e Cross S
< - . .. . . 7 P faton’, / oakPark A,
A Obsolete and difficult to repair communication equipment (DTT, Blocking, et of StoudsRun : e — m} Pruntytown S g
i . . ral o 5
A Communication technology upgrades S beaSl | bt et o 3 “;Z;:fcms::;‘“ Rek \1etfiki,_owasiicw JUNC!
Problem Statement: e Deﬁ:‘;ﬂq‘&m Vens Run Tap SS Rider SS UnionRoad William mu':::o:“wnm BismaHm ;
VolgaTap Belington ardy
A A Parsons
A FirstEnergy has identified protection schemes using a certain vintage of rela’!\ e, : A ot SV MR 3 North Pe
and communication equipment that have a history of misoperation. Riova 8 = )«,g Grantsville o iroy  Talmansile mma;_ & riaf.:::e Canaan Valley
A a2 NLEnE, Roaring Creek
A Proper operation of the protection scheme requires all the separate compone® -3 . cotevie ». Goff Run French Creek Sy
ever
perform adequately during a fault. i Lébn - Py Goff Run Heaters | Monterey y
i M feerville (Butkeve Co-Op) "% = lvydale

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

A Transmission line ratings are limited by terminal equipment.

| 2yiAydzsSR 2y ySEG &t ARSX 59



F:rstEnergy@ APS Traqsmissio_n ZoneS\Proc_ess
~= Misoperation Relay Projects

. . . . Existing Line Rating Existing Conductor Rating
Need # Transmission Line / Substation Locations (SN / SE / WN / WE) (SN / SE / WN / WE)
Weirton ¢ Weirton JCT 138 kV 292 /314 /325 /343 308 /376 /349 / 445
APS2023064 _ o
Weirton JCT, Wylie Ridge 138 kV 292 /314 /325 /343 308 /376 /349 / 445
APS2023065 Edgelawrg Goff Run 138 kV 195/209 /217 /229 221 /268 /250 /317
Albright¢ Kingwood 138 kV 187 /209 /217 ] 229 221/268 /250 /317
APS2023066
Kingwoodg Pruntytown 138 kV 221/ 268/ 250 / 287 221/268 /250 /317
APS2023069 Fawng Gobain 138 kV 287 1 287 | 287 | 287 297 /1365 /345 /441
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F:rstEnergy@ APS Transmissio_n ZoneE\Procgss
~ Misoperation Relay Projects

Selected Solutions:

Transmission Line / NEWTMVA Eine Supplemental Estimated

Rating
(SN/SE/WN/WE)

Substation Locations Scope of Work Cost ($ M)

Project ID

A At Weirton Substation, replace liriep and

Weirton ¢ Weirton JCT 138 kV 308 /376 /349 / 445 )
relaying
AP&82023064 s3158.1 A AtWylie Ridge Substationeplace circuit $1.7 06/01/2024
Weirton JCT, Wylie Ridge 138 kV 308 /376 /349 / 445 breaker, disconnect switchekne trapand
relaying

A At EdgelawrSubstation, replace disconnect
switches, lindrap, substation conductor an
APS2023065 Edgelawrg Goff Run 138 kV 221 /268 /250 /317 s3159.1 relaying $2.1 07/31/2024
A At Goff Run Substation, replaliee trap,
substation conductor and relaying
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F:rstEnergy@ APS Transmissio_n ZoneE\Procgss
~ Misoperation Relay Projects

Selected Solution:

Transmission Line / Substation New MVALIne | s, pplemental Estimated

Rating
(SN/SE/WN/WE)

Locations Scope of Work Cost ($ M)

Project ID

A At Albright Substation, replace disconnect
switches, lindrap, substation conductor
Albright¢ Kingwood 138 kV 221 /268 /250 /317 and relaying
A At Kingwood Substation, replace

disconnect switches and relaying
APS2023066 $3160.1 _ $3.9 10/09/2024
A At Pruntytown Substation, replace

disconnect switchedine trap,substation
Kingwoodg Pruntytown 138 kV 221 /268 /250 / 317 conductor and relaying
A At Kingwood Substation, replace
disconnect switches and relaying

A AtFawn Substatiorreplacecircuit breaker,
disconnect switchedine trap,substation
conductor and relaying

A At GobainSubstation replacecircuit
breaker,disconnect switchedine trap,
substation conductor and relaying

APS2023069 Fawng Gobain 138 kV 297 /1 365/ 345/ 441 s3161.1 $3.5 10/31/2025
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APS Transmission Zone3Wrocess
Carrollc Mount Airy 230 kV Misoperation Relays

FirstEnergy

Need Number: AP3S2023034
Process Stage: Submission of Supplemental Projects for Inclusion i Lo

the LocaPlarg 4/26/2024 Substations Transmission Lines
Previously Presented: Solution Meeting 01/09/2024 SO 6O KV Tanevidin

Need Meeting 09/05/2023 5 1an

120 kV
Project Driver: :Zf ',: ki
Equipment Material Condition, Performance and Risk e o
. . . s . Carroll :
Specific Assumption Reference: . 500KV 345 kv © Lehigh Portland Cement
765 kV 500 kV Carrall »4’&\5(@')&(9/

System Performance Projects Global Factors
A System reliability and performance

Subs |dentified 765 kV

A Substation/line equipment limits o al2754" 55 11’ Miles Westminster

. . QL SN o 0 DA AT Walkersville 8\
System Condition Projects B G rustd E
A Substation Condition Rebuild/Replacement \ A P S Northwest %2
Upgrade Relay Schemes @ldfarm - Frederick Northwest"

A Obsolete and difficult to repair communication equipment (DTT, Blocking, €

A Communication technology upgrades

Problem Statement:

A FirstEnergy has identified protection schemes using a certain vintage of relay
communication equipment that have a historyrafsoperation

A Proper operation of the protection scheme requires all the separate compon
perform adequately during a fault.

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

A Transmission line ratings are limited by terminal equipment.

/| 2y Ay dzsSR 2y ySEG &t ARSX

Deer Park Tap &

[
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FirstEnergy APS Transmission Zone3Wrocess
| —="° Carroll¢ Mount Airy 230 kV Misoperation Relays

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

APS2023034 Carrollc Mount Airy 230 kV 251/343 617/754



FirstEnergy

APS Transmission Zone3Wrocess
Carroll 230/138 kMransformer #4

Need Number: APS2023063 B
Process Stage: Submission of Supplemental Projects for Inclusion i - T \
the LocaPlarg 4/26/2024 l  substations Transmission Lines 3
Previously Presented: Solution Meeting 01/09/2024 g ‘13195":\/
Need Meeting 10/31/2023 120 kv e
Project Driver: ey ::":
Performance and Risk : :‘; z S Taneytown
Operational Flexibility and Efficiency > 3062 :z :Z :: St
Specific Assumption Reference: Subs Ientified 765 kv
System Performance Projects Global Factors o 225 45 TP Carroll ‘
A System Reliability and Performance = PR =) S wellmth
A Substation/line equipment limits Carmoll | enigh Portland Cement
A Upgrade Relay Schemes
Problem Statement: BroetomnlJot
A The 230/138 kV No. 4 Transformer at Carroll was manufactured over 50 yea Walkersville

and is approaching end of life.
A The dielectric is below the acceptable norm of 50 kV.
A The transformer exhibits multiple maintenance issues including: QldFarm _Erederick
A Elevated methane and ethane gas levels compared with IEEE Stande
A Equipment degradation and obsolete replacement parts.
A Existing TR Ratings:
A 251/343 MVA (SN/SE)

Eaglehead
L]

Frederiek

McCain

m@t Mt. Airy
d
Co
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FirstEnergy APS Transmission Zone3dWrocess
=" Carroll 230/138 kMransformer #4 and Misoperation Relays

Need Numbers: APS2023034 and AP8023063

Process Stage: Submission of Supplemental Projects for Inclusion in
the LocaPlarg 4/26/2024 Carroll 138 kV

Selected Solution:
A At Carroll Substation: ( )
A Replace 200 MVA 230/138 kV Transformer No. 4 with a new 224 MVA 230/138 kV

A Replace limiting transformer conductor U 500 kV
A Replace line tuner and coax, wave trap, circuit breaker, disconnect switch, and relaying M 345 kv
A At Mt. Airy Substation : 230 KV

A Replace line tuner and coax, wave trap, circuit breaker, disconnect switch, and relaying 138 kv
115 kv

Anticipated Transformer Circuit and Transmission Line Ratings: ‘ carroll 230 kV

A 230/138 kV Transformer No. 4 and Carediflount Airy 230 kV Line :
A Before Selected Solution: 251 /343 /302 /370 MVA (SN / SE / WN / WE) a6 kv
A After Selected Solution: 281 / 384 / 338 / 414 MVA (SN / SE / WN / WE) 34.5kV

23 kV

Estimated Project Cos$8.6M New

69 kV

Projected InService:12/31/2026
Supplemental Project IDs3189.1, s3190.1 ‘

Mt. Airy 230 kV

66



APS Transmission Zone3Wrocess
Harrison¢ Pruntytown 500 k\Misoperation Relays

FirstEnergy

Need Number: APS2023-056
Process Stage: Submission of Supplemental Projects for Inclusion i o Ol o / 6 Miles Sanford
the Locaplam 4/26/2024 Substations : Transmission Lines SFasiRan s = ‘
Previously Presented: Solution Meeting 01/09/2024 B oW 69 KV
. . 115 kV : i
Need Meeting 10/31/2023 o 1‘22'“(‘; RS
Project Driver: . 126 KV B EORE Alcan
. 950 1 161 kV
Equipment Material Condition, Performance and Risk 5 230 kv Everson Stony Road
. . o 500kV 345KV )
Specific Assumption Reference: 765 kv 500 kv ool L . Martinka

Subs Identified 765 kV

System Performance Projects Global Factors
A System reliability and performance

A Substation/line equipment limits [
System Condition Projects Harfson ::z:rts A P S
A Substation Condition Rebuild/Replacement

Upgrade Relay Schemes

A Obsolete and difficult to repair communication equipment (DTT, Blocking, €
A Communication technology upgrades

Eldora white Hall Junction

O. . v
d

-h.----.-------....-. Pl'untytown

McAlpin et

Pruntytown _ e

Shinns Run o

Problem Statement:

A FirstEnergy has identified protection schemes using a certain vintage of relay Baretis'Riln
communication equipment that have a history of misoperation. Glen Falls

A Proper operation of the protection scheme requires all the separate compone BrdGeport Hil

, perform adequately during a fault. Atd 2 2o

A In many cases the protection equipment cannot be repaired due to a lack of v RS 2
replacement parts and available expertise in the outdated technology. O 2!

A Transmission line ratings are limited by terminal equipment.

] 2yiAydSR 2y ySEG &af ARSX

Maple Lake

Oak Mg‘gnd
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FirstEnergy APS Transmission Zone3Wrocess
—="° Harrisong Pruntytown 500 k\Misoperation Relays

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

APS2023-056 Harrisong Pruntytown 500 kV 3464 | 3464 3573 /4379




FirstEnergy APS Transmission Zone3Wrocess
- Harrison¢ Pruntytown 500 k\Misoperation Relays

Need Number: APS2023056

Process Stage: Submission of Supplemental Projects for Inclusion in
the LocaPlarg 4/26/2024

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

A Replace wave trap, line metering and relayingaintytownSubstation

Harrison 500 kV

Transmission Line Ratings: ‘ Y
Harrisong Pruntytown 500 kV Line:

A Before Selected Solution: 3464 / 3464 / 3464 | 3464 MVA (SN / SE / WN / WE) 230 kv

A After Selected Solution: 3573 / 4379 / 4050 / 5194 MVA (SN / SE / WN / WE) 138 kv

115 kV

. . 69 kV

Estimated Project Cos$0.86M oy

Projected InService:11/29/2024 34.5 KV

Supplemental Project IDs3191.1 ‘ 23 kv

Pruntytown New

69



FirstEnergy

Need Numbers: AP&2023075, AP2023079 to AP2023084,

APS2023086, AP&023087

Process Stage: Submission of Supplemental Projects for Inclusion in

the Local Plan4/26/2024

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

A System reliability and performance

A Substation/line equipment limits

System Condition Projects

A Substation Condition Rebuild/Replacement

Upgrade Relay Schemes

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

A

Communication technology upgrades

Problem Statement:

A
A
A

A

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.

| 2yGAydSR 2y ySEG at ARSX

APS Transmission Zone3WProcess
Misoperation Relay Projects



