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Needs

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

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

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

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in the outdated technology.

» Transmission line ratings are limited by terminal equipment.

Existing MVA Existing MVA
Line Rating Conductor Rating
JCPL-2019- Transmission Line / Substation Locations (SN / SE) (SN / SE) Limiting Terminal Equipment
016 Vernon — West Wharton 115 kV Line 141/ 148 147 /176 Substation Conductor
018 Flanders — Glen Gardner 115 kV Line 173/218 184 /223 Substation Conductor
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Need Number: JCPL-2019-016
Process Stage: Need Meeting
Date: 03/25/2019

Project Driver(s):
Equipment Material Condition, Performance and Risk
Operational Flexibility and Efficiency
Specific Assumption Reference(s)
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
Problem Statement

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

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

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parts and available expertise in the outdated technology.

= Transmission line ratings are limited by terminal equipment.
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Need Number: JCPL-2019-018
Process Stage: Need Meeting
Date: 03/25/2019

Project Driver(s):
Equipment Material Condition, Performance and Risk
Operational Flexibility and Efficiency
Specific Assumption Reference(s)
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
Problem Statement

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

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

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

= Transmission line ratings are limited by terminal equipment.
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é/ JCP&L Transmission Zone

Need Number:  JCPL-2019-022 to 027
Process Stage:  Need Meeting
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JCP&L Transmission Zone

Transmission Line / Substation Existing Circuit Existing Conductor Limiting Terminal Length of Identified Structures
Locations Rating (SN / SE) Rating (SN / SE) Equipment Line (miles) | (end of life / total) Failure reasons
Bernardsville — Long Lines 34.5 kV Line 44 | 47 44 | 53 LS Ry ng, S SEe 5.3
Conductor o
260/ 416 Age, bad/cut/missing

022 Lpng Lines — Greater Crossroads 34.5 kV 44 | 53 44 | 53 ) 3.2 (63% Failure Rate) grounds, woodpecker

Line holes, etc.

Greater Crossroads — Merck 34.5 kV Line 44 | 53 44 | 53 - 6.2

Gilbert — Bridgeton 34.5 kV Line 37 / 45 37 1 45 - 3.9

Bridgeton — Frenchtown 34.5 kV Line 37 | 45 37 | 45 - 2.3

Frenchtown — Frenchtown Solar 34.5 kV

Line B 2ol : 4.6 275 | 346 Age, bad/cut/missing
023 . " <ol R 345 KV (79% Failure Rate) grounds, woodpecker

Lirr?:c town Solar — Rosemont 34. 39 / 48 39 / 48 ) 35 holes, etc.

Rosemont — Alexauken 34.5 kV Line 39 / 48 39 / 48 - 4.5

Alexauken — Rocktown 34.5 kV Line 44 | 53 44 | 53 Line Relaying 2.0

Greystone — Davis 34.5 kV Line 66 / 79 70/ 85 Substation Conductor 2.2

Davis — Alderney 34.5 kV Line 46 / 58 46 / 58 - 0.3

Alderney — Tabor Tap 34.5 kV Line 46 / 58 46 /58 - 0.3

Tabor Tap — Morristown Tap 34.5 kV Line 44 | 53 44 | 53 - 1.1

Morristown Tap — Morris Plains Tap 34. 5 Age, bad/cut/missing
024 v Line P P 44 | 53 44 | 53 - 0.2 (48()/1%"’;;23;{&%) grounds, woodpecker

0 holes, etc.

Morrls Plains Tap — Morristown 34.5 kV 34 | 43 34 | 43 _ 3.6

Line

[’i'ﬁg's HEIS TETD = G5 (I A1 L8 41 | 52 83 / 100 Disconnect Switches 15

Morristown Tap — Whippany 41 / 50 41 / 50 - 6.2

PJM SRRTEP — Mid-Atlantic 3/25/2019 PIM©2019




JCP&L Transmission Zone

Existing
Circuit Existing Identified
Transmission Line / Substation Rating Conductor Length of Line Structures (end of
Locations (SN / SE) Rating (SN /SE) | Limiting Terminal Equipment (miles) life / total) Failure reasons
Highlands — Sandy Hook 34.5 kV Line 37 / 38 37 / 38 - 1.1
ST AT (Rl SRe7 (RS Aed 26 / 33 37 / 38 Substation Conductor 0.1
kV Line
Sandy Hook Switch Point — Sea Bright Switch _ Age, bad/cut/missing
025 Point 34.5 kV Line e U s 182./ =2 grounds, rot/decay,
(71% Failure Rate)
o ST e e T th Beach woodpecker holes, etc.
ea brig WITC oint — Monmou eac _
34.5 KV Line 35/ 38 35/ 38 2.0
Monmouth Beach — Long Branch 34. 5 kV 34 / 38 34 / 38 _ 29

Line

132/ 134 Age, bad/cut/missing
026 Gillette — Green Village 34.5 kV Line 41 / 50 41 / 50 = 5.7 . grounds, rot/decay,
(99% Failure Rate)
woodpecker holes, etc.

Traynor — Madison Switch Point 34.5 kV Line 39 / 50 39 / 50 - 1.5
Madison Switch Point — Madison 34.5 kV Line 55 / 67 55 / 67 - 1.0
Madison Switch Point — Academy 34.5 kV

; 35/ 44 35/ 44 - 3.6 Age, bad/cut/missing
Line 155/ 322
027 (48% Failure Rate) gr%“”dsl'(' rolt]/ dlecay’t
Academy — Okner 34.5 kV Line 44 | 53 44 | 53 - 2.2 woodpecker noles, etc
Okner — Mount Pleasant 34.5 kV Line 38 / 49 38 / 49 - 1.1
Mount Pleasant — Whippany 34.5 kV Line 41 [ 49 46 / 58 Substation Conductor 15
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é/ JCP&L Transmission Zone

Need Number:  JCPL-2019-022
Process Stage:  Need Meeting
Date: 03/25/2019
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= Age/condition of wood pole transmission line structures ",
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Need Number:  JCPL-2019-024
Process Stage:  Need Meeting
Date: 03/25/2019

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

Specific Assumption Reference(s)
Line Condition Rebuild/Replacement
= Age/condition of wood pole transmission line structures
= Age/condition of steel tower or steel pole transmission line structures
= Age/condition of transmission line conductors
System Performance Projects
= Substation/line equipment limits

Problem Statement

= Line sections are exhibiting deterioration, increasing maintenance
needs. Transmission line is approaching end of life

= Transmission line ratings are limited by terminal equipment
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Need Number:  JCPL-2019-025
Process Stage:  Need Meeting
Date: 03/25/2019

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

Specific Assumption Reference(s)
Line Condition Rebuild/Replacement
= Age/condition of wood pole transmission line structures
= Age/condition of steel tower or steel pole transmission line structures
= Age/condition of transmission line conductors
System Performance Projects
= Substation/line equipment limits

Problem Statement

= Line sections are exhibiting deterioration, increasing maintenance
needs. Transmission line is approaching end of life

= Transmission line ratings are limited by terminal equipment
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Need Number:  JCPL-2019-026
Process Stage:  Need Meeting
Date: 03/25/2019

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

Specific Assumption Reference(s)
Line Condition Rebuild/Replacement
= Age/condition of wood pole transmission line structures

= Age/condition of steel tower or steel pole transmission line
structures

= Age/condition of transmission line conductors
System Performance Projects
= Substation/line equipment limits

Problem Statement

= Line sections are exhibiting deterioration, increasing maintenance
needs. Transmission line is approaching end of life

= Transmission line ratings are limited by terminal equipment
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Need Number:  JCPL-2019-027
Process Stage:  Need Meeting
Date: 03/25/2019

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

Specific Assumption Reference(s)
Line Condition Rebuild/Replacement
= Age/condition of wood pole transmission line structures

= Age/condition of steel tower or steel pole transmission line
structures

= Age/condition of transmission line conductors
System Performance Projects
= Substation/line equipment limits

Problem Statement

= Line sections are exhibiting deterioration, increasing maintenance

needs. Transmission line is approaching end of life
= Transmission line ratings are limited by terminal equipment
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Solutions

Stakeholders must submit any comments within 10 days of this meeting in order to provide time necessary to consider these comments prior to
the next phase of the M-3 process
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é/ JCP&L Transmission Zone

Problem Statement

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

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

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

» Transmission line ratings are limited by terminal equipment.

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

001 Atlantic — Freneau 230 kV Line 678 /813 709/ 869 Substation Conductor

002 Kittatinny — Pohatcong 230 kV Line 650/ 817 709/ 869 Substation Conductor

003 Kittatinny — Portland 230 kV Line 1114/1195 1114/ 1285 Line Relaying

004 Lakewood — Leisure Village 230 kV Line 650/ 817 709/ 869 Substation Conductor

005 Leisure Village — Manitou 230 kV Line 650/ 817 709 / 869 Substation Conductor

007 Traynor — Whippany 230 kV Line 678 /802 709 / 869 Line Relaying, Substation Conductor / Drops

PJM SRRTEP — Mid-Atlantic 3/25/2019 PIM©2019
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Need Number: JCPL-2019-001
Need Presented: 02/22/2019
Meeting Date: 03/25/2019
Process Stage: Solution

Project Driver(s):
Equipment Material Condition, Performance and Risk
Operational Flexibility and Efficiency
Specific Assumption Reference(s)
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
Problem Statement

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

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

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

= Transmission line ratings are limited by terminal equipment.
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é/ JCP&L Transmission Zone

Need Number: JCPL-2019-002 }
Need Presented: 02/22/2019

Meeting Date: 03/25/2019

Process Stage: Solution )

Tannersville North Stroudsburg 7
Project Driver(s): ‘ i =
Equipment Material Condition, Performance and Risk

Operational Flexibility and Efficiency

Kittatinny
7 Kittatinny

Specific Assumption Reference(s)
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.)

Hopateol

a0 Flanders

= Communication technology upgrades S btatons "“e":ransmission - “ : Pohatt:0ng. alilsionn v |
= Bus protection schemes 69 kv 69KV i Pohatcong -.f?r.a_k.e.sftown
Problem Statement . 1;2 ';‘\f/ 1122 :\\; % P Elastifold
= FirstEnergy has identified protection schemes using a certain vintage of relays and 138KV e
communication equipment that have a history of misoperation. 161 kV oy
= Proper operation of the protection scheme requires all the separate components perform e S £P
adequately during a fault. iy e )
= [n many cases the protection equipment cannot be repaired due to a lack of replacement 765 kv 500 kV
parts and available expertise in the outdated technology. Subs dentfed 765 kV J :'""’S[ l}e‘éﬁ’é‘,?yb#gr%@ o Sk
- lampton 1 i

= Transmission line ratings are limited by terminal equipment.

PJM SRRTEP — Mid-Atlantic 3/25/2019 PIM©2019
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Need Number: JCPL-2019-003
Need Presented: 02/22/2019
Meeting Date: 03/25/2019
Process Stage: Solution

Project Driver(s):
Equipment Material Condition, Performance and Risk
Operational Flexibility and Efficiency
Specific Assumption Reference(s)
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
Problem Statement

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

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

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

= Transmission line ratings are limited by terminal equipment.

PJM SRRTEP — Mid-Atlantic 3/25/2019
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Need Number: JCPL-2019-004
Need Presented: 02/22/2019
Meeting Date: 03/25/2019
Process Stage: Solution

Project Driver(s):
Equipment Material Condition, Performance and Risk
Operational Flexibility and Efficiency
Specific Assumption Reference(s)
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
Problem Statement

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

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

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

= Transmission line ratings are limited by terminal equipment.

PJM SRRTEP — Mid-Atlantic 3/25/2019
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Cranch ~

é/ JCP&L Transmission Zone

Fragwood

Need Number: JCPL-2019-005

Need Presented: 02/22/2019

Meeting Date: 03/25/2019 :”;”
Process Stage: Solution X

Project Driver(s):

Equipment Material Condition, Performance and Risk Cookstown :

Operational Flexibility and Efficiency Le_'sure

Specific Assumption Reference(s) Msiihoeyar Village

System Performance Projects Global Factors J C P TL g

= 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 Substations Transmission Lines
= Bus protection schemes AT oBLy
Problem Statement 112: i: 115 i i
= FirstEnergy has identified protection schemes using a certain vintage of relays and 138KV :3:::
communication equipment that have a history of misoperation. 161KV ey _
= Proper operation of the protection scheme requires all the separate components perform : ;:0:: 220KV g et
adequately during a fault. S0k 5KV Qyster Creek
= |n many cases the protection equipment cannot be repaired due to a lack of replacement 765 kV ALY !
parts and available expertise in the outdated technology. Subsdentifed 765KV Ak 10/ Mle NN
"' : " e AL H, Copyright:© 2014 Esni

= Transmission line ratings are limited by terminal equipment.
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Need Number: JCPL-2019-007
Need Presented: 02/22/2019
Meeting Date: 03/25/2019
Process Stage: Solution

Project Driver(s):
Equipment Material Condition, Performance and Risk
Operational Flexibility and Efficiency
Specific Assumption Reference(s)
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
Problem Statement

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

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

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

= Transmission line ratings are limited by terminal equipment.

PJM SRRTEP — Mid-Atlantic 3/25/2019
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Legend
Substations Transmission Lines
69 kV 69 kV XX
115 kV 115 kV ’ ‘ NQw Yc.;k‘
10K 120KV piol %
158 138 kV / XXX X Do B
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JCP&L Transmission Zone

Proposed Solution

New MVA

Transmission Line / Line Rating Estimate
JCPL-2019- | Substation Locations (SN / SE) Proposed Solution Costs ($ M) Target ISD

» Atlantic 230 kV Substation: Replace line relaying, substation conductor, and
: . breaker and terminal switches.
oo PEtTHE = s 280 [ [HE el » Freneau 230 kV Substation: Replace line relaying, substation conductor, and Sl el

breaker and terminal switches.

« Kittatinny 230 kV Substation: Replace line relaying, substation conductor,
breaker and terminal switches, and line trap.

« Pohatcong 230 kV Substation: Replace line relaying, substation conductor, and
line trap.

002 Kittatinny — Pohatcong 230 kV Line 709/ 869 $1.0M 12/15/2019

Kittatinny 230 kV Substation: Replace line relaying. $0.4M (JCP&L)

» Portland 230 kV Substation: Replace line relaying and circuit breaker. $0.9M (ME) Lebcisy

003 Kittatinny — Portland 230 kV Line 1114 /1285

e Lakewood 230 kV Substation: Replace line relaying, breaker switches,
substation conductor, and circuit breakers.

e Leisure Village 230 kV Substation: Replace line relaying, substation conductor,
and line trap.

004 Lakewood — Leisure Village 230 kV Line 709/ 869 $1.6M 12/31/2019

» Leisure Village 230 kV Substation: Replace line relaying, substation conductor,
breaker switches, and line trap.

« Manitou 230 kV Substation: Replace line relaying, breaker switches, substation
conductor, and line trap.

005 Leisure Village — Manitou 230 kV Line 709 / 869 $1.5M 12/31/2019

« Traynor 230 kV Substation: Replace line relaying, substation conductor,
breaker and terminal switches, and line trap.

*  Whippany 230 kV Substation: Replace line relaying, breaker and terminal
switches, circuit breakers, substation conductor, and line trap.

007 Traynor — Whippany 230 kV Line 709/ 869 $2.4M 12/15/2019

Alternatives Considered: No topology changes, no bubble diagram required.
= Maintain existing condition and elevated risk of failure All projects are in the Conceptual phase.

PJM SRRTEP — Mid-Atlantic 3/25/2019 PIM©2019
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Need Number: PN-2019-001
Need Presented: 02/22/2019
Meeting Date: 03/25/2019
Process Stage:  Solution

Project Driver(s):
Equipment Material Condition, Performance and Risk
Specific Assumption Reference(s)
Substation Condition Rebuild/Replacement
= Power transformers and load tap changers (LTCs)
System Performance Projects Global Factors
= Substation/line equipment limits
Problem Statement
East Towanda #4 230/115 kV Transformer

= Transformer has an increased failure probability due to type “U” bushings, dielectric
breakdown, and is exhibiting high ethylene gas.

= Transformer is 45 years old.
= Approximately $64,000 spent on maintenance orders since 2003.
Transformer circuit rating is limited by terminal equipment.
Existing transformer circuit rating is 190 / 226 MVA (SN / SE).
Existing transformer rating is 195 / 244 MVA (SN / SE).
(substation conductor)

PJM SRRTEP — Mid-Atlantic 3/25/2019

Legend

Substations
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é/ Penelec Transmission Zone
Need Number: PN-2019-001

Proposed Solution:
East Towanda #4 230/115 kV Transformer Replacement

East Hillside

= Replace the #4 230/115 kV transformer with a 230/115 kV 180/240/300 N Sayre (NYSEG)
MVA transformer Cisky : East Towanda
= Replace substation conductor Gon i 2301115 v Canyon

Transformer Rating: Meshoppen pooren
= East Towanda #4 230/115 kV Transformer

= Before Proposed Solution: 190/226 MVA (SN/SE)

= After Proposed Solution (anticipated): 375/438 MVA (SN/SE)

Legend

500 kV

Alternatives Considered: 230 kv
= Maintain existing condition and elevated risk of failure ki

115 kv

69 kV

Estimated Project Cost: $5.0M 46 kv
Projected IS Date: 6/1/2021 New

PJM SRRTEP — Mid-Atlantic 3/25/2019 PIM©2019




é/ Penelec Transmission Zone

0 325 6.5 13 Miles
Legend o
Need Number PN-2019-002 Substations : Transmission Lines e ",»‘/
Need Presented: 02/22/2019 L e e A
Meeting Date:  03/25/2019 o 20k »
. 138 kv Yoo }
Process Stage: Solution 161V o P |
. 230 kV P |
230 kV ’ i
- :;z:: 345 kv : BffI o Erie East
. . . 7 uffalo Roa
Project Driver(s): 765k 500KV ownititve,

Subs |dentified 765 kV

Equipment Material Condition, Performance and Risk

Specific Assumption Reference(s)
Substation Condition Rebuild/Replacement
= Power transformers and load tap changers (LTCs)

Four-Mile=Jct

\
|
\
> ke i
~French Road \

' \

- Fairview East—a5re Junction,/>~Erie South

Problem Statement
Erie South #6 230/115 kV Transformer

= Transformer has an increased failure probability due to type “U” bushings, nitrogen
leaks, and is exhibiting an increase in ethylene gas. Power factor test results show —___
deterioration of insulation.

= Transformer is 41 years old.
= Approximately $821,000 spent on maintenance orders since 2003.
Transformer circuit rating is the existing transformer rating of 262/ 326 MVA (SN / SE).

Gony
Union City ...

City

Edinboro South

PJM SRRTEP — Mid-Atlantic 3/25/2019 PIM©2019
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Need Number: PN-2019-002

Proposed Solution:
Erie South #6 230/115 kV Transformer Replacement

= Replace the #6 230/115 kV transformer with a 230/115 kV 180/240/300
MVA transformer

= Replace the 230 kV circuit switcher with a circuit breaker

Transformer Rating:
= Erie South #6 230/115 kV Transformer
= Before Proposed Solution: 262/326 MVA (SN/SE)
= After Proposed Solution (anticipated): 375/438 MVA (SN/SE)

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

Estimated Project Cost: $4.2M
Projected IS Date: 10/1/2021

PJM SRRTEP — Mid-Atlantic 3/25/2019

Penelec Transmission Zone
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é/ Penelec Transmission Zone

0 3.25 6.5 13 Miles

| 1 1 ] | 1 1 1 | Legend

Need Number: PN-2019-003 7 Substations Transmission Lines
. StateGellege . 69 kV 69 kV

Process Stage: Solution Shingletown . sk o
Need Presented: 02/22/2019 ' .
Meeting Date: 03/25/2019 o o
Project Driver(s): . M5k 20ky
Equipment Material Condition, Performance and Risk ol "
Specific Assumption Reference(s) it vV
Substation Condition Rebuild/Replacement 2

= Power transformers and load tap changers (LTCs) Lewistown
System Performance Projects Global Factors —leuistonr O

= Substation/line equipment limits P-~E// N ' /“E
Problem Statement
Lewistown #1 230/115-46 kV Transformer Pgdon

6,
7

Raystown

X

= Transformer has an increased failure probability due to high levels of combustible and
ethylene gases and decrease in dielectric strength.

= Transformer is 66 years old.
= Approximately $137,000 spent on maintenance orders since 2003. o)
Transformer circuit rating is limited by terminal equipment on 46 kV winding.
Existing transformer circuit rating is 55/ 67 MVA (SN / SE).
Existing transformer rating is 62 / 67 MVA (SN / SE).
(disconnect switches, transformer relaying)

Reeds Gap Switching Station /Res= Gap

L I“:
Copyright:©.2014 Esliri
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Need Number: PN-2019-003

Proposed Solution:
Replace Lewistown #1 230/115-46 kV Transformer

= Replace the #1 230/115-46 kV transformer and with 230-46 kV 60/80/100 MVA
transformer

= Replace relaying and disconnects switches
= Replace overdutied 46 kV breakers due to transformer replacement
(FMC Viscose (2FQ), Lewistown First Quality (1FQ), and #1 Transformer breakers)

Transformer Rating:
= | ewistown #1 230-46 kV Transformer
= Before Proposed Solution: 55/67 MVA (SN/SE)
= After Proposed Solution (anticipated): 120/129 MVA (SN/SE)

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

Estimated Project Cost: $3.4M
Projected IS Date: 6/1/2021

PJM SRRTEP — Mid-Atlantic 3/25/2019
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Need Number: PN-2019-004
Process Stage: Solution

Need Presented: 02/22/2019
Meeting Date: 03/25/2019

Project Driver(s):

Equipment Material Condition, Performance and Risk
Specific Assumption Reference(s)

Substation Condition Rebuild/Replacement

= Power transformers and load tap changers (LTCs)

Problem Statement

Westfall #3 115/46 kV Transformer
= Power factor test results show deterioration of windings and bushings.
= Transformer is 47 years old.
= Approximately $79,000 spent on maintenance orders since 2004.

Transformer circuit rating is the existing transformer rating of 38 / 41 MVA (SN / SE).

Westfall #4 115/46 kV Transformer
= Power factor test results show deterioration of type “U” bushings.
= Transformer is 50 years old.
= Approximately $18,000 spent on maintenance orders since 2003.

Transformer circuit rating is the existing transformer rating of 31 / 34 MVA (SN / SE).

PJM SRRTEP — Mid-Atlantic 3/25/2019
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Need Number: PN-2019-004

Proposed Solution:

Westfall #3 and #4 115/46 kV Transformer Replacements
= Remove the #3 and #4 115/46 kV transformers

= |nstall a new #3 115/46 kV 45/60/75 MVA transformer

Transformer Ratings:
= Westfall #3 115/46 kV Transformer

= Before Proposed Solution: 38/41 MVA (SN/SE)

= After Proposed Solution (anticipated): 97/97 MVA (SN/SE)
= Westfall #4 115/46 kV Transformer

= Before Proposed Solution: 31/34 MVA (SN/SE)

= After Proposed Solution: N/A — Removed from service

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

Estimated Project Cost: $3.9M
Projected IS Date: 12/31/2021

PJM SRRTEP — Mid-Atlantic 3/25/2019

Penelec Transmission Zone
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é/ Penelec Transmission Zone

Need Number: PN-2019-005 I w7l i
Process Stage: Solution CoverNUG ot e wmw N w
Need Presented: 02/22/2019 1B 15KV
Meeting Date: 03/25/2019

£ LA 120KV
Carrollfown 138 kV
4k 138 kv

161 kV
230 kV

e 161 kV

230 kV

Project Driver(s): : :;z :: e
Equipment Material Condition, Performance and Risk 765 kV 500 kV
Specific Assumption Reference(s) P .'E' N E e

Westiall 2

Alfoana
Thirtyfirst St

orb
A,

Line Condition Rebuild/Replacement Loretto
= Age/condition of wood pole transmission line structures

Ebeqsbirg |
Galitzin

Nanty

Altoonz
Blo 4

Ebensburg Sankertown \¥ 1 Summit
' Cambria Nug Cressgr” Summit

Problem Statement
The Loretto — Sankertown Bypass — Summit 46 kV line is exhibiting deterioration

Lakemont

L : o . . —_Jatkson Rd. ;
resulting in increased maintenance. The transmission line is approaching end of life. -—"V\fo eliayebirg
. . . . . INco i r
= Total line distance is approximately 5.7 miles o ranview Egagy Loy
= 79 wood structures and 2 towers T~

Portage

= Average age of failed structures is 51 years
= 81 out of 122 structures failed inspection (66% failure rate)

= Failure reasons include sound test, bad/cut/missing grounds, bayonet for static,
woodpecker damage, etc.

Transmission line rating is the existing conductor rating 32 / 32 MVA (SN / SE).

Roaring
; 50dng

Copyrlght:©M22_1s4 Esri

artunsoura

) ot e Claysburg
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Need Number: PN-2019-005

Proposed Solution:
Loretto — Sankertown Bypass — Summit 46 kV Line Rebuild
= Rebuild and reconductor approximately 5.7 miles of wood pole construction

Transmission Line Ratings:

= Loretto — Sankertown Bypass 46 kV Line
= Before Proposed Solution: 32/32 MVA (SN/SE)
= After Proposed Solution: 54/65 MVA (SN/SE)

= Sankertown Bypass — Summit 46 kV Line
= Before Proposed Solution: 32/32 MVA (SN/SE)
= After Proposed Solution: 54/65 MVA (SN/SE)

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

Estimated Project Cost: $6.6M
Projected IS Date: 12/31/2020

PJM SRRTEP — Mid-Atlantic 3/25/2019
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é/ Penelec Transmission Zone

Need Number: PN-2019-006 et ? | 3}25\ ?iid..n-." . 113 Miles
Process Stage: Solution Substations Transmission Lines
Need Presented: 02/22/2019 T S
. 115kV 115kV
Meeting Date: 03/25/2019 ® kv o
Project Driver(s): : :: :: 138KV
Equipment Material Condition, Performance and Risk 5 161V
Specific Assumption Reference(s) .Uk el Westn: Sl
Substation Condition Rebuild/Replacement Global Factors : jz: :: ::: ::
= Limited availability of spare parts, software obsolescence and/or compatibility, or vendor technical support Subsldentiied 765KV e

= Expected service life (at or beyond) or obsolescence
Substation Condition Rebuild/Replacement — Asset Types

= Circuit breakers and other fault interrupting devices, switches, carrier sets and associated wave-traps, line
arresters

System Performance Projects Global Factors
= Substation/line equipment limits
Problem Statement

East Pike — Glory 115 kV Line — Terminal equipment is exhibiting an increase risk of failure and due to
obsolescence of equipment, spare parts are limited.

= At East Pike 115 kV substation — bus section breaker disconnect switches, CVTSs, line trap, and surge

Garman
L

Bamgshoro

South Berd ‘ Spangler ©:
outh ben I -4 Patién
o E /. C

Colver NUG

\ﬂ‘———

arresters Evéneiurg
. tation — line side breaker disconnect switch ¢ Ebensbun
AF G.Iory.115 ky su.bs.allo | es@e b ea.e disconnect switches Shial Hal  Bidievll East Mambﬁa 5
Transmission line rating is limited by terminal equipment. Jackson Rd. wamona-fug
Existing line rating is 163 / 185 MVA (SN / SE). ) o 11 Vinco

Existing conductor rating is 202 / 245 MVA (SN / SE).
(line trap, substation conductor, CTs)

VascoTap VASCO  Ethel Springs
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Need Number: PN-2019-006

Proposed Solution:

East Pike — Glory 115 kV Line: Upgrade Terminal Equipment

East Pike 115 kV Substation — Equipment to be replaced includes:

= Bus section breaker disconnect switches, line trap, and substation conductor

Glory 115 kV Substation — Equipment to be replaced includes:
= Line side breaker disconnect switch

Transmission Line Ratings:

= East Pike — Glory 115 kV Line
= Before Proposed Solution: 163/185 MVA (SN/SE)
= After Proposed Solution: 202/245 MVA (SN/SE)

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

Estimated Project Cost: $0.5M
Projected IS Date: 6/1/2021

PJM SRRTEP — Mid-Atlantic 3/25/2019
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é/ Penelec Transmission Zone

Need Number: PN-2019-007 to 012
Process Stage: Solution

Need Presented: 02/22/2019 :
Meeting Date: 03/25/2019 ot

Project Driver(s):
Equipment Material Condition, Performance and Risk ok - ) y: -
Operational Flexibility and Efficiency 7 QP s ; 5 8 y

Specific Assumption Reference(s)

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

Upgrade Relay SChemeS \ & 5 O .o : 0 g > . ‘.' - 2 - Substations Transmission Lines
) ) ) S| oy X\ . 0 %A AN 69KV
= Relay schemes that have a history of misoperation i ' 0., NG . sy iy
= Obsolete and difficult to repair communication equipment (DTT, Blocking, etc.) & ' g ] T P e 120KV
T ! . ¥ . N 138 kV
= Communication technology upgrades 5 v . 161KV o
. ' ). 07 (AL . 230kV
= Bus protection schemes i o ol b G S Sy A 1 WCARY . ..o 230KV
' 500 kV ASKV
) ) ; O A~ ™ [N 785 kV 500 kV
Continued on next slide... : e = 20 o Subs Identified 765 kV
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Problem Statement

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

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

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

» Transmission line ratings are limited by terminal equipment.
= 1| ine has failed carrier equipment that cannot be repaired or replaced

Existing Line Existing
Rating Conductor Rating
PN-2019- Transmission Line / Substation Locations (SN / SE) (SN / SE) Limiting Terminal Equipment
007 Lenox — North Meshoppen 115 kV Line 136 /189 167 / 202 Line Relaying, Substation Conductor / Drops, Line Trap
008 Ridgway — Whetstone 115 kV Line 193/ 239 202 / 245 Line Relaying
009! Union City — Titusville 115 kV Line 120/120 202 / 245 Line Relaying, Substation Conductor, Line Trap
010! Grandview — Titusville 115 kV Line 147/ 149 202/ 245 Line Relaying, Substation Conductor, Line Trap
011 Cooper — Seward 115 KV Line 299/ 977 2737333 Llpe Relaylng, Substation Conductor / Drops, Line Trap,
Circuit Breaker
012 Erie South — Union City 115 kV Line 176 /224 232282 Line Relaying, Substation Conductor / Drops
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Need Number: PN-2019-007

Process Stage: Solution

Need Presented: 02/22/2019

Meeting Date: 03/25/2019

Project Driver(s):

Equipment Material Condition, Performance and Risk and Operational Flexibility and Efficiency

William Midstream

Canyon &
Specific Assumption Reference(s) oA o
System Performance Projects Global Factors
il P 7E B Z0E G e
= System reliability and performance .N o ofld
= Substation/line equipment limits N. Meshoppen' itgieshopee?
Upgrade Relay Schemes Nigholon

= Relay schemes that have a history of misoperation

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

= Bus protection schemes Legend

Substations Transmission Lines Mountain Top
Problem Statement Sl oy 6

= FirstEnergy has identified protection schemes using a certain vintage of relays and 15KV HERV

communication equipment that have a history of misoperation. 120kv 120kV

. . . 138 kV

= Proper operation of the protection scheme requires all the separate components perform oy 138V

adequately during a fault. % o 161KV
= [n many cases the protection equipment cannot be repaired due to a lack of replacement parts Us kv RN

and available expertise in the outdated technology. 500KV S

Lo : - : : 765 kV 500 kV p

= Transmission line ratings are limited by terminal equipment. N o DR (e A
= ILine has failed carrier equipment that cannot be repaired or replaced e JE5eRte 20t Esii
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Need Number: PN-2019-008
Process Stage: Solution
Need Presented: 02/22/2019
Meeting Date: 03/25/2019
Project Driver(s):
Equipment Material Condition, Performance and Risk and Operational Flexibility and Efficiency
Specific Assumption Reference(s)
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
Problem Statement

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

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

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

= Transmission line ratings are limited by terminal equipment.
= ILine has failed carrier equipment that cannot be repaired or replaced

PJM SRRTEP — Mid-Atlantic 3/25/2019

Penelec Transmission Zone

Legend

Substations Transmission Lines
. 69 kV 69 kV

15KkV 115 kV.

120 kV 120 kV
138 kV
138 kV y &
161 kV RONYm

230 kV 161KV Penntech NUG |

UKV Sles N /Paper City

S o Ridgewa,
765 kv 500 kV i | L
Samt

/ 3 .E!mﬂ,lwlmhn
Subs Identified 765 kv ( Ma,v L S

Squab Hollew

Quehanna

Brockway

Whetstone

Whetstone:

Moshann

P/ &N

Brookyifle

Brookville Harvey Run

Dubois

Reynaidsvil

Rockton Mt.

Clearfield
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Need Number: PN-2019-009

Process Stage: Solution

Need Presented: 02/22/2019

Meeting Date: 03/25/2019

Project Driver(s):

Equipment Material Condition, Performance and Risk and Operational Flexibility and Efficiency

. ) Edinboro South Vollngsl
Specific Assumption Reference(s)

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
Problem Statement ;M‘”ga“ Street

= 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 QGE/"GVH
adequately during a fault.

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

= Transmission line ratings are limited by terminal equipment.
= ILine has failed carrier equipment that cannot be repaired or replaced

Cambridge
Springs

Venango Jct.

P dE

Tidigute

Meadville

Legend

Substations Transmission Lines
69 kV 69 kV
M5 kV 15 kv
120 kV
138 kV
161 kV
230 kV
345 kV
500 kv 45 kv
765 kV 500 kV
15 Miles Subs Identified 765 kV

Franklin Tap

APCI

120 kV
138 kV
161 kV
230 kV

Jica Jet - Glark Summif

01 WP 375 75

(W a0

e paiRe & x
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Need Number: PN-2019-010
Process Stage: Solution
Need Presented: 02/22/2019
Meeting Date: 03/25/2019
Project Driver(s):
Equipment Material Condition, Performance and Risk and Operational Flexibility and Efficiency
Specific Assumption Reference(s)
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
Problem Statement

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

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

= [n many cases the protection equipment cannot be repaired due to a lack of replacement parts

and available expertise in the outdated technology.
= Transmission line ratings are limited by terminal equipment.
= ILine has failed carrier equipment that cannot be repaired or replaced
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0 45 9O 18 Miles
| | I i | | | | I Legend

Substations Transmission Lines
BOKkV 69 kV
Edinboro South o 15KV 116 kY
120 kV
Cambridy 138 kV
i 138KV
g 161 kV
230kV
345 kV
765 kV 500 kV

Subs Identified 785 kV

=

Union'City ™

120 kv

Venango Jct. 61 RV

230 kV

EW Ly/E

Morgaq Street Tt Titusville
Franklin Tap
APCI

fionests

Mareaville

Handsome l'ake

Clarion
Copyright:2:2014 Esny
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Need Number: PN-2019-011
Process Stage: Need Meeting
Date: 02/22/2019

Project Driver(s):
Equipment Material Condition, Performance and Risk and Operational Flexibility and Efficiency
Specific Assumption Reference(s)
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
Problem Statement

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

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

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

= Transmission line ratings are limited by terminal equipment.
= ILine has failed carrier equipment that cannot be repaired or replaced
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7 Miles

Substations
. 69 kV
115kV
120 kv
138 kV
161 kV
230kV
345 kV
500 kV
765 kV

Vi
Johnslewn—-‘o' !

NCC O Fairview Energy Center

¥

Legend
Transmission Lines
69 kV

115 kV
120kV
138 kV
161 kV
230 kV
345 kV
500 kV

Subs Identified 765 kV

"By Y

Bon Air

Hilltop

Quemahoning Scalp Level

/n/
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Need Number: PN-2019-012
Process Stage: Solution
Need Presented: 02/22/2019
Meeting Date: 03/25/2019
Project Driver(s):
Equipment Material Condition, Performance and Risk and Operational Flexibility and Efficiency
Specific Assumption Reference(s)
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
Problem Statement

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

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

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

= Transmission line ratings are limited by terminal equipment.
= ILine has failed carrier equipment that cannot be repaired or replaced
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. Erie East/
i Buffalo Road

5 " ’)'_,—
Green Garden =

Rolling Meadows.,  &ench Road: -

Gore Junctiony GESG Tap 20

Fairview-East Erie South=

Legend
Substations Transmission Lines
69 kV 69 kV
15kV 15kV
120 kV
138 kV

161 kV — :
o finboro South

230kV

G
Union City
120 kV
138 kV

345KV
500 kV 345 kv

765 kV 500 kV
Subs |dentified 765 kV

Cambridae
0 25 5 10 Miles
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Proposed Solution

New MVA
Transmission Line / Line Rating Estimate
PN-2019- Substation Locations (SN / SE) Scope of Work Costs ($ M) Target ISD
. Lenox 115 kV Substation: Replace line relaying, line trap, substation
007 Lenox — North Meshoppen 115 kV Line 167 / 202 conductor and line drops, and circuit breaker. $0.6M 12/31/2020
008 Ridgway — Whetstone 115 kV Line 202 / 245 Ridgway 115 kV Substation: Replace line relaying and circuit breaker. $1.1M 12/31/2022

Whetstone 115 kV Substation: Replace line relaying.

» Union City 115 kV Substation: Replace line relaying and line trap.
009 Union City — Titusville 115 kV Line 202 / 245 e Titusville 115 kV Substation: Replace line relaying and line trap. $0.8M 3/1/2020
(Note - Limiting substation conductor will be replaced as part of PN-2019-013.)

» Grandview 115 kV Substation: Replace line relaying and line trap.
010 Grandview — Titusville 115 kV Line 202/ 245 » Titusville 115 kV Substation: Replace line relaying, breaker, and line trap. $1.1M 10/31/2020
(Note - Limiting substation conductor will be replaced as part of PN-2019-013.)

» Cooper 115 kV Substation: Replace line relaying, circuit breaker, and
substation conductor.

» Seward 115 kV Substation: Replace line relaying, circuit breaker,
substation conductor, and line trap.

011 Cooper — Seward 115 kV Line 273 /333 $1.7M 12/31/2019

» Erie South 115 kV Substation: Replace line relaying and line trap.
012 Erie South — Union City 115 kV Line 232282 » Union City 115 kV Substation: Replace line relaying, line trap, and $1.3M 3/31/2022
substation conductor.

Alternatives Considered: No topology changes, no bubble diagram required.
= Maintain existing condition and elevated risk of failure All projects are in the Conceptual phase.
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Need Number: PN-2019-013
Process Stage: Solution
Need Presented: 02/22/2019
Meeting Date: 03/25/2019
Project Driver(s):
Operational Flexibility and Efficiency
Specific Assumption Reference(s)
System Performance Projects Global Factors
= Substation/line equipment limits
= | oad at risk in planning and operational scenarios
= | oad and/or customers at risk on single transmission line
System Conversion Methodology
= Customer feedback

Problem Statement
— Titusville 115 kV substation serves approximately 45 MW of load to 5,300 customers. A stuck

Penelec Transmission Zone

DowningAve <

Green Garden .

bus tie breaker at Titusville will outage both #1 and #2 115-34.5 kV transformers and 115 kV Substations

network path.
Transmission line ratings are limited by terminal equipment.

= Union City — Titusville 115 kV line: Existing line rating is 120 / 120 MVA (SN / SE). Existing
conductor rating is 202 / 245 MVA (SN / SE)

(line relaying, substation conductor, line trap)

= Grandview — Titusville 115 kV line: Existing line rating is 147 / 149 MVA (SN / SE). Existing
conductor rating is 202 / 245 MVA (SN / SE)

(line relaying, substation conductor, line trap)

PJM SRRTEP — Mid-Atlantic 3/25/2019
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Need Number: PN-2019-013
Proposed Solution: Erie
Construct Titusville 115 kV Ring Bus South
Titusville 115 kV Substation*:
= Construct a four breaker ring bus
Union City 115 kV Substation*:
= Replace substation conductor
Grandview 115 kV Substation*:
= Replace substation conductor
Transmission Line Rating: HesaskY Titusville
= Union City — Titusville 115 kV Line §
= Before Proposed Solution: 120/120 MVA (SN/SE)
= After Proposed Solution*: 202/245 MVA (SN/SE)

115-34.5 kv

:

Union City

Grandview

= Grandview — Titusville 115 kV Line

= Before Proposed Solution: 147/149 MVA (SN/SE) Clark Haynie Legend

= After Proposed Solution*; 202/245 MVA (SN/SE) Summt o= 500 KV
Alternatives Considered: Hess 230 kv
= None 138 kV
Estimated Project Cost: $9.3M 115 kv
Projected IS Date: 12/1/2022 69 kV

46 kV

*Note — Line relaying and line trap will be replaced per need: PN-2019-009 and PN-2019-010 New
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: ?
Planning
M Community
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https://pjm.force.com/planning/s/

Appendix
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Assumptions

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

posting of selected solutions
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Revision History

3/15/2019 - V1 - Original version posted to pjm.com
3/20/12019 - V2 - Slide #47 modified problem statement. Replaced maps on slide #10 - #15
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