First Energy (Penelec)
Local Plan Submission for the 2020 RTEP



FirstEnergy

Need Number: PN-2019-037

Process State: Submission of Supplemental Project for inclusion in the Local Plan
3/20/2020

Previously Presented:
Need Meeting 10/21/2019
Solutions Meeting 11/18/2019

Project Driver:
Equipment Material Condition, Performance and Risk
Operational Flexibility and Efficiency

Specific Assumption Reference:
System Performance Projects Global Factors

= System reliability and performance

= Substation/line equipment limits
Upgrade Relay Schemes

= Relay schemes that have a history of misoperation

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

= Bus protection schemes

Continued on next slide...
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Penelec Transmission Zone M-3 Process
Misoperation Relay Projects
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FlrstEnergy® Penelec Transmission Zone M-3 Propess
—~ Misoperation Relay Projects

Problem Statement:
= FirstEnergy has identified protection schemes using a certain vintage of relays and communication equipment that have a history of misoperation.
= Proper operation of the protection scheme requires all the separate components perform adequately during a fault.

= |n many cases the protection equipment cannot be repaired due to a lack of replacement part and available expertise in the outdated technology.
= Transmission line ratings are limited by terminal equipment.

Existing Line Existing Conductor
Rating Rating
PN-2019- Transmission Line / Substation Locations (SN / SE) (SN / SE) Limiting Terminal Equipment

Seward — Tower 51 115 kV Line 147/185 201/244 Circuit Breaker, Line Relaying, Line Trap, Substation Conductor
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FlrstEnergy® Penelec Transmission Zone M-3 Propess
— Misoperation Relay Projects

Selected Solution:

New MVA
Line Estimate

Transmission Line / Substation Supplemental Project Rating Costs
PN-2019- Locations ID (SN / SE) Scope of Work (M) Target ISD

» Seward 115 kV Substation — Replace circuit breaker, line relaying,
line trap, and substation conductor (s2176.1)
Tower 51 115 kV Substation — Replace circuit breaker, line relaying,
line trap, and substation conductor (s2176.2)

037 Seward — Tower 51 115 kV Line s2176, s2176.1, s2176.2 201/244 $1.4M 6/1/2020

No topology changes, no bubble diagram required.

Model: 2019 RTEP model for 2024 Summer (50/50)
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FlrstEnergy® Penelec Transmission Zone M-3 Erocess
T Shelocta 230 kV Ring Bus

Need Number: PN-2020-003

Process Stage: Submission of Supplemental Project for inclusion in \
the Local Plan 09/22/2020

Previously Presented:

Solution Meeting 06/02/2020
Need Meeting 04/14/2020

Project Driver:

0\ 275 5.5 11 Miles
J {0 1 1 | | 1 1 |

Kittahning

Kittanning

Garretts Run Jct.

: : L . Big Pine Tap A P S
Equipment Material Condition, Performance and Risk Keyston
Specific Assumption Reference: IStk alley snaoc%s
Lecehblrg
Add/Expand Bus Configuration Vandergit South Bend
 Eliminate simultaneous outages to multiple networked elements
Verdergift

Problem Statement: o P | Substations Transmission Lines

. S o North Washington 4 i
The Shelocta 230 kV bus is a three terminal line consisting of two 230 e 115Ky
kV lines and a 230/115 kV transformer. by . o

/7
An N-1 outage results in the loss of all three networked elements. A - b
345 KV 230 kv

‘ . 500KV 345 KV
Blairsville Eas 765 kv 500 kv

Murrycrest Social Hall

Sunco Delmont Subs Identified 765 kV
'y'\S\?iA'e
Frand
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FlrstEnergy® Penelec Transmission Zone M-3 E’rocess
o Shelocta 230 kV Ring Bus

Need Number: PN-2020-003

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan
09/22/2020

Selected Solution:
Shelocta 230 kV Substation: . Keystone 230 kV Shelocta 230 kV Homer City 230 kV
= Construct three breaker ring bus (s2279.1)

Keystone 230 kV Substation: ‘ I ‘

Replace line trap (s2279.2)
Homer City 230 kV Substation:
= Replace line trap (s2279.3) #2 230/115 kV 551

Transmission Line Ratings:

Keystone — Shelocta 230 kV Line
= Before Proposed Solution: 809 / 923 MVA (SN/SE) 500KV | e

= After Proposed Solution: 809 /980 MVA (SN/SE)
Homer City — Shelocta 230 kV Line:

= Before Proposed Solution: 809 / 923 MVA (SN/SE)
= After Proposed Solution: 809 / 980 MVA (SN/SE)

345 kv

230 kv

138 kV

115 kV

Estimated Cost: $6.7M 69 kv
Projected In-Service: 6/1/2022 46 kV
Supplemental Project ID: s2279.1, s2279.2, s2279.3 34.5 kV
Model: 2020 RTEP model for 2025 Summer (50/50) 23 kv

New
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FirstEnergy Penelec Transmission Zone M-3 Process
- Hooversville #3 230/115 kV Transformer Replacement

“’“””’}“é"‘s" Jonstouh R 6h | Hill

Need Number: PN-2020-001 Bt 2 T
Substations Transmission Lines
Process Stage: Submission of Supplemental Project for inclusion in the Y Bokv \ -
Local Plan 10/16/2020 oy P Scap Level
120 kV 1

Previously Presented: e o
Need Meeting 05/12/2020 161KV o

161 kv

Solution Meeting 07/07/2020 LY

. . o 345 kv
Project Driver: 8 i 245KV

Equipment Material Condition, Performance and Risk feor oy

230 kv

Subs |dentified 765 kV E
Specific Assumption Reference:

Substation Condition Rebuild/Replacement

Problem Statement:

Hooversville #3 230/115 kV Transformer acoveyl

« Transformer has increased failure probability due to:
= Transformer is 43 years old.

Type “U” bushings

High level heating gases and moisture Ralghton

Obsolete parts

Nitrogen and oil leaks

Hooversville

Forward WindPower

Central City West

;I'Srar/\gfo)rmer circuit rating is the existing transformer rating of 245/306 MVA
N/SE).
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FlrstEnergy Penelec Transmission Zone M-3 Process
’ = Hooversville #3 230/115 kV Transformer Replacement

Need Number: PN-2020-001

Process Stage: Submission of Supplemental Project for inclusion in the
Local Plan 10/16/2020

Selected Solution:

Replace Hooversville #3 230/115 kV Transformer

» Replace the #3 230/115 kV transformer and associated equipment
with a 180/240/300 MVA transformer

Transformer Rating:

Hooversville #3 230/115 kV Transformer
» Before Proposed Solution: 245 / 306 MVA (SN/SE)

Hooversville 230 kV Hooversville 115 kV

 After Proposed Solution (anticipated): 375/ 438 MVA (SN/SE) 200 kv
Estimated Project Cost: $4.2M ZZ tz
Projected In-Service: 12/10/2021 138 kv
Supplemental Project ID: s2304 16195:VV
Model: 2020 Series 2025 Summer RTEP 50/50 oY

e
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FirstEnergy

Need Number: PN-2020-002

Process Stage: Submission of Supplemental Project for inclusion in the
Local Plan 10/16/2020

Previously Presented:
Need Meeting 5/12/2020
Solution Meeting 07/07/2020

Project Driver:

Equipment Material Condition, Performance and Risk
Specific Assumption Reference:

Substation Condition Rebuild/Replacement

Problem Statement:

Erie West #1 345/115 kV Transformer

 Transformer has increased failure probability due to:
= Transformer is 47 years old.

High level heating gases and moisture

HV bushings have significant deterioration

Obsolete parts

Nitrogen and oil leaks

Transformer circuit rating is the existing transformer rating of 266/333 MVA
(SN/SE).

First Energy (Penelec) 2020 Local Plan
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FlrstEnergy Penelec Transmission Zone M-3 Process
- Erie West #1 345/115 kV Transformer Replacement

Need Number: PN-2020-002

Process Stage: Submission of Supplemental Project for inclusion in the
Local Plan 10/16/2020
Selected Solution:

Replace Erie West #1 345/115 kV Transformer

» Replace the #1 345/115 kV transformer and associated equipment
with a 168/224 MVA transformer

Transformer Rating:
Erie West #1 345/115 kV Transformer

Erie West 345 kV Erie West 115 kV

 Before Proposed Solution: 266 / 333 MVA (SN/SE) 500 kv
 After Proposed Solution (anticipated): 280 / 341 MVA (SN/SE) 225 kv
Estimated Project Cost: $3.3M 230k
Projected IS Date: 12/31/2021 -
Supplemental Project ID: s2305 il
Model: 2020 Series 2025 Summer RTEP 50/50 m—"

23 kV
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FirstEnergy

Need Number: PN-2020-007

Process Stage: Submission of Supplemental Project for inclusion in the
Local Plan 10/16/2020

Previously Presented:

Need Meeting 05/12/2020

Solution Meeting 07/07/2020

Project Driver:

Equipment Material Condition, Performance and Risk

Specific Assumption Reference:

Substation Condition Rebuild/Replacement
System Performance Projects Global Factors

Problem Statement:
Altoona #1 230-46 kV Transformer

« Transformer has increased failure probability due to:
= Transformer is 55 years old

Poor oil quality in LTC

Nitrogen leaks in tank

Bushing H3 oil leaks

Transformer circuit rating is 89/97 MVA (SN/SE) and the existing transformer
rating is 90/97 MVA (SN/SE).
(substation conductor)

First Energy (Penelec) 2020 Local Plan

Penelec Transmission Zone M-3 Process
Altoona #1 230-46 kV Transformer Replacement
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FlrstEnergy Penelec Transmission Zone M-3 Process
* = Altoona #1 230-46 kV Transformer Replacement

Need Number: PN-2020-007

Process Stage: Submission of Supplemental Project for inclusion in the
Local Plan 10/16/2020

Selected Solution:

Replace Altoona #1 230-46 kV Transformer

» Replace the #1 230-46 kV transformer and associated equipment
with a 60/80/100 MVA transformer

Transformer Rating:

Altoona 230 kV Altoona 46 kV

\AAN 4
YY"

Altoona #1 230-46 kV Transformer
» Before Proposed Solution: 89 / 97 MVA (SN/SE)
*  After Proposed Solution (anticipated): 120 / 129 MVA (SN/SE) ye
Estimated Project Cost: $3.5M 230 kv
Projected IS Date: 06/01/2022 —
Supplemental Project ID: s2306 69 kv
Model: 2020 Series 2025 Summer RTEP 50/50 —
23 kV
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FirstEnergy

Need Number: PN-2020-008

Process Stage: Submission of Supplemental Project for inclusion in
the Local Plan 10/16/2020

Previously Presented:

Need Meeting 05/12/2020
Solution Meeting 07/07/2020

Project Driver:
Equipment Material Condlition, Performance and Risk

Specific Assumption Reference:

Substation Condition Rebuild/Replacement
System Performance Projects Global Factors

Problem Statement:
Altoona #2 230-46 kV Transformer

 Transformer has increased failure probability due to:
Transformer is 47 years old

Nitrogen leak in tank

LTC oil leak _

Pump flanges are leaking

SCADA alarms are not functional

Transformer circuit rating is 89/97 MVA SSN/SE) and the existing
transformer rating is 91/97 MVA (SN/SE).
(substation conductor)
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Penelec Transmission Zone M-3 Process
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FlrstEnergy Penelec Transmission Zone M-3 Process
’ = Altoona #2 230-46 kV Transformer Replacement

Need Number: PN-2020-008

Process Stage: Submission of Supplemental Project for inclusion in the
Local Plan 10/16/2020
Selected Solution:

Replace Altoona #2 Transformer 230-46 kV Unit

» Replace the #2 230-46 kV transformer and associated equipment
with a 60/80/100 MVA transformer

Transformer Rating:

Altoona 230 kV Altoona 46 kV

\AAN 4
~YY YD

Altoona #2 230-46 kV Transformer
» Before Proposed Solution: 89 / 97 MVA (SN/SE) 500KV | oo
 After Proposed Solution (anticipated): 120 / 129 MVA (SN/SE) 225 kv
Estimated Project Cost: $3.6M 230k
Projected IS Date: 12/31/2022 -
Supplemental Project ID: s2307 il
Model: 2020 Series 2025 Summer RTEP 50/50 p—
23 kv
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FirstEnergy Penelec Transmission Zone M-3 Process
o Hooversville - Tower 51 115 kV Line

Need Number: PN-2020-010

95 5 5 10/ Miles 220\

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan e s i \ ! W Kra

Substations Transmission Lines \ 20 yr
10/16/2020 5 oom iy Tower 51 “ Hi"c-'-a-y%/“gﬁnx——ﬁ\

. . & 115 kv 115 kV

Previously Presented: o o TowerGi lerardi
Need Meeting 5/21/2020 e 128y e
Solution Meeting 07/16/2020 . oW i g Level

8 o 230 kv
Project Driver: . 500KV 345 kV

765KV 500 kV oo,

Equipment Material Condition, Performance and Risk subsidentifed 765KV

Operational Flexibility and Efficiency

Specific Assumption Reference:
System Performance Projects Global Factors

»  System reliability and performance

«  Substation/line equipment limits
Upgrade Relay Schemes

» Relay schemes that have a history of misoperation
«  Obsolete and difficult to repair communication equipment (DTT, Blocking, etc.)

«  Communication technology upgrades A

Auemo ' '_‘

.5 J)E 1 e

»  Bus protection schemes
Continued on slide 10&11...
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FirstEnergy Penelec Transmission Zone M-3 Process

Morgan Street — Franklin Tap - Air Products — Geneva 115 kV
Need Number: PN-2020-012

|
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan Lagend 0 A O
Previously Presented: N e .
Need Meeting 5/21/2020 12? 'x 1381
Solution Meeting 07/16/2020 O e

230 kV

Project Driver: 5 i 345 kv

, _ - _ ek 00k Morgan Street:
Equipment Material Condition, Performance and Risk Subsidentiled 765KV

345 kv 59.9.9
feadiitie,

Morgan Streét

Operational Flexibility and Efficiency

Specific Assumption Reference:
System Performance Projects Global Factors

»  System reliability and performance

»  Substation/line equipment limits
Upgrade Relay Schemes

» Relay schemes that have a history of misoperation
«  Obsolete and difficult to repair communication equipment (DTT, Blocking, etc.)
«  Communication technology upgrades A il

»  Bus protection schemes
Continued on slide 10&11...

First Energy (Penelec) 2020 Local Plan 16



FirstEnergy

Need Number: PN-2020-015, and APS-2020-008

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan
10/16/2020

Previously Presented:

Need Meeting 5/21/2020
Solution Meeting 07/16/2020

Project Driver:
Equipment Material Condition, Performance and Risk
Operational Flexibility and Efficiency

Specific Assumption Reference:
System Performance Projects Global Factors

»  System reliability and performance

»  Substation/line equipment limits
Upgrade Relay Schemes

Relay schemes that have a history of misoperation

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

Bus protection schemes

Continued on slide 10&11...
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Penelec Transmission Zone M-3 Process
Blairsville East — Social Hall 138 kV
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Blairsville
Social Hall

®
Sogigl Hall BlAirsville E3st

A~ P S

VascoTap  yAsCO Ethel Springs

Edgewater

17



FlrstEnergy® Penelec Transmission Zone M-3 Propess
—~ Misoperation Relay Projects

Problem Statement:

»  FirstEnergy has identified protection schemes using a certain vintage of relays and communication equipment that have a history of misoperation.
»  Proper operation of the protection scheme requires all the separate components perform adequately during a fault.

* In many cases the protection equipment cannot be repaired due to a lack of replacement part and available expertise in the outdated technology.
«  Transmission line ratings are limited by terminal equipment.

Existing Line Existing Conductor

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

Disconnect Switches, CTs, Substation Conductor, Line Trap, Line

PN-2020-010 Hooversville — Tower 51 115 kV Line 137/172 178/ 214 .
Relaying
Morgan Street — Franklin Tap 115 kV Line 221/239 232 /282 Substation Conductor, Line Relaying, Line Trap
PN-2020-012 Franklin Tap — Air Products 115 kV Line 202 / 245 202 / 245 N/A
Air Products — Geneva 115 kV Line 202/ 239 202 / 245 Line Relaying
PN-2020-015 L . . . . . .
Blairsville East — Social Hall 138 kV Line 225 /287 243 /294 Substation Conductor, CTs, Line Relaying, Line Trap

APS-2020-008
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FlrstEnergy® Penelec Transmission Zone M-3 Propess
— Misoperation Relay Projects

Selected Solution:

New MVA

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

» Hooversville 115 kV Substation — Replace line trap, line relaying,
Hooversville — Tower 51 115 kV el SUEEHELEn conductor_ . . .
PN-2020-010 " $2312 178/ 214 « Tower 51 115 kV Substation — Replace line trap line relaying, $1.1M 03/31/2022
substation conductor, disconnect switches, circuit breaker, and
CTs

* Morgan Street 115 kV Substation — Replace line trap, line

el Sl FEnL N TED 4 232 /282 relaying, substation conductor, breaker and bus disconnect

LIS switches, and circuit breaker
PN-2020-012 Eir:;]klm Tap — Air Products 115 kV $2313 T A $2.5M 05/27/2022
Air Products — Geneva 115 KV Line 202 | 245 » Geneva 115 kV SL_Jbstatlon - R(_eplace line trap, !me relaying,
breaker and bus disconnect switches, and circuit breakers
s2314.1 » Blairsville East 138 kV Substation — Replace line trap and line
PN-2020-015 Blairsville East — Social Hall 138 kV relaying
APS-2020-008 Line S el » Social Hall 138 kV Substation — Replace line trap, line relaying, $0.8M 06/01/2021
S .

substation conductor, circuit breaker, and CTs

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

First Energy (Penelec) 2020 Local Plan 19



Questions?

Planning

see CDt‘I’IFﬁUI‘Iit}’
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https://pjm.force.com/planning/s/

Revision History

3/20/2020 — V1 - Original version posted to pjm.com. Included S2176

9/22/2020 — V2 — Added local plan for S2279
10/16/2020 — V3 — Added local plan for S2304, S2305, S2306, S2307, S2312, S2313 and S2314
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