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2 JCP&L Transmission Zone

Need Number: JCPL-2018-001 /
Process Stage: Solution Meeting
Need Presented: 9/21/2018
Project Driver(s):

Operational Flexibility and Efficiency
Specific Assumption Reference(s)

Global Consideration

+  Assess the risk associated with bus, stuck breaker, and N-2 contingencies to improve FERC tariffed -
Transmission < 100 kV facilities.
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Add/Replace Transformers \ ,
+  Transformer that if added or replaced would alleviate loading conditions under contingency 3 : Lawrence SWao, A banal
scenarios. i\ ‘ Windsor s
N TEnton L

Add/Expand Bus Configuration Windsor-East Windsor
+ Reduce the amount of exposed potential local load loss during contingency conditions.
Reconductor/Rebuild Transmission Lines

i < Yardville

« Transmission lines that are presently six-wired. Line should be evaluated to create two separate L | cubstations TranSMiSSion Lines

transmission circuits. § - e 60KV
2 15 kv G

West Greehald

Problem Statement ' 120 kV o . WErd Ave
, . . ) Y 138 KV Crosswicks
At Windsor for the event of a stuck 230 kV bus tie breaker, both 230 kV feeds are outaged, along with _ 161KV | Chelierfield
two 230-34.5 kV transformers feeding the Windsor area distribution load. - 200 ;:, z:
| : :(5) z 345 kV
In the current configuration, the 230 kV feeds the 34.5 kV bus via a 230-34.5 kV transformer. The 34.5 765 kv 500 kv

KV bus then feeds into the local 34.5 kV network. This arrangement creates a transmission path through 2 Subs Identified 765KV ~ : WL

e 1 I 1 1 norl;
lower voltage facilities. L stown
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2 JCP&L Transmission Zone

Need Number: JCPL-2018-001 Aeggir es Considered:

= Maintain existing configuration
Proposed Solution:
East Winasor-Windsor 230 kV Estimated Project Cost: $32.4M
= Convert 2.6 miles 1590 ACSR 6-wire circuit to (2) 3-wire circuits Projected IS Date: 12/31/2020
Windsor 230 kV Substation and 3 230-34.5 kV Transformer Status: Conceptual
= Expand 230 kV bus to a 8 breaker-and-a-half 230 kV station
= Install four (4) new 34.5 kV breakers and one (1) new 230-34.5 kV transformer
East Windsor Substation
= Install one (1) new 230 kV breaker

To Smithburg

Rating Information:
= East Windsor-Windsor 230 kV Line

Legend East Windsor 230 kV gg:
= Before Proposed Solution: 709 MVA SN / 869 MVA SE 500 kv
= After Proposed Solution: 709 MVA SN /869 MVA SE 230 kv §_\
= East Windsor-Windsor #2 230 kV Line i 2034510

34.5 kV Windsor 230 kV Windsor 34.5 kV

= Before Proposed Solution: N/A
= After Proposed Solution: 709 MVA SN /869 MVA SE
= Windsor 230-34.5 kV #3 Transformer
= Before Proposed Solution: N/A
= After Proposed Solution (Anticipated): 140 MVA SN / 150 MVA SE

%
New —— g

To Clarksville
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JCP&L Transmission Zone

Budd
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Pofiatcong Fecictsiann

! Drakestown
Belvidere Tap

Need Number: JCPL-2018-002
Process Stage: Solution Meeting
Need Presented: 9/21/2018 s
Project Driver(s): \
Operational Flexibility and Efficiency, Performance and Risk
Specific Assumption Reference(s)

Global Consideration

«  Assess the risk associated with bus, stuck breaker, and N-2 contingencies to improve FERC tariffed %
Transmission < 100 kV facilities. '

Add/Expand Bus Configuration

+  Loss of substation bus adversely impacts transmission system performance. / Elasti'ﬁ—%
+ Reduce the amount of exposed potential local load loss during contingency conditions. /
+ Eliminate simultaneous outages to multiple networked elements (excluding capacitor banks) under N- e ' J C p L

1 analysis. — A
+ Eliminate simultaneous outages to multiple networked elements for stuck breakers, bus outages, N-2 " Washiadton

events, etc.
Problem Statement . Sl.lbstaﬂsﬂgnzv Transml::l:\;\ Lines T kb
In the event of a Pequest #1 115-34.5 kV transformer fault, the S919 line (3-terminal line) and the bus tie L 15 kY i . Hangipn e
breaker are relied upon to clear the fault resulting in an additional loss of the Drakestown, Flanders, and o 120KV Merill Creek /
Morris Park transformers. 1k 138KV Glen Gardner

230KV 161 kv ;
" 230 kV
At Pequest River, in the event of a stuck 115 kV bus tie breaker, both 115 kV feeds into Pequest River : 232 :z U5 KV
are outaged, along with two 115-34.5 kV transformers feeding the Pequest River area 34.5 kV network, |, T 500 kV
the Drakestown #1, Flanders #2, and Morris Park #1 transformers. Subs Identified 765 kV }5 & 10 Miles
' e Gopyright© 2014 Esii
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Need Number: JCPL-2018-002

Proposed Solution:
Pequest River 115 kV Ring Bus
= Expand Pequest River substation to a five breaker ring bus
= Loop in the Gilbert-Pequest River-Flanders (S919) 115 kV line into the 115 kV Ring bus
Rating Information:
= Pequest River-Flanders 115 kV Line
= Before Proposed Solution: N/A
= After Proposed Solution: 205 MVA SN /245 MVA SE
= Pequest River-Gilbert 115 kV Line
= Before Proposed Solution: N/A
= After Proposed Solution: 184 MVA SN /223 MVA SE

Alternatives Considered:
= Maintain existing configuration

Estimated Project Cost: $17.5M
Projected IS Date: 06/01/2020
Status: Conceptual

PJM SRRTEP - Mid-Atlantic 11/28/2018

Legend

500 kv

230 kv

115 kv

34.5 kv

New

JCP&L Transmission Zone

To Morris Park
and Gilbert  To Flanders

Pequest River 115 kV g Pequest River 34.5 kV

115-34.5 kv

To Portland E
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Need Number: JCPL-2018-003
Process Stage: Solution Meeting
Need Presented: 9/21/2018

Project Driver(s):
Operational Flexibility and Efficiency

Specific Assumption Reference(s)

Global Consideration

+ Assess the risk associated with bus, stuck breaker, and N-2 contingencies to improve FERC
tariffed Transmission < 100 kV facilities.

Network Radial Lines

+ Radial lines will be evaluated based on load at risk and/or customers impacted along with its
proximity to other networked facilities.

Add/Expand Bus Configuration

* Reduce the amount of exposed potential local load loss during contingency conditions.

+  Eliminate simultaneous outages to multiple networked elements under N-1 analysis.

Problem Statement

N-1-1 outages result in loss of the 34.5 kV lines serving the area impacting approximately 7,700
customers and approximately 33 MW of load.

N-1-1 outage of the Traynor-Madison 34.5 kV and the Traynor-Livingston Switch Point 34.5 kV
lines, thermal loading on the Traynor-Madison (N14) 34.5 kV line is greater than 105% of its 50
MVA limit.

PJM SRRTEP - Mid-Atlantic 11/28/2018

JCP&L Transmission Zone

Whippany

N~"

Mendrarm

éemalﬂsvl fle

&

Springfield Rd. .~~~ Doremus Pl

Newark

Legend OO > L\lorth A\i'
Substations Transmission Lines ” % . ’1
69 kV 69 KV _'\‘ X N > /
15kv 15 kv /
120 kv 1261V ' ‘ O b,
138 kV e, £ VF- L e
138 kV BEC Pale? \ :
161 kv Yo ' , S
S 161 kv : . AR X ‘ g il
e 230 kV X TR MelfoXre
500 kV 345 kV
765 kv 500 kv

Subs Identified 765 kv A : : 7 Miesyey Dover. :

€opyright:© 2014 Esri

PIM©2018




2 JCP&L Transmission Zone

Need Number: JCPL-2018-003 Alternatives Considered:

= Maintain existing configuration
Proposed Solution:
Livingston 34.5 kV Five-Breaker Ring Bus

= Create a five breaker ring bus at the Livingston Switch Point to network the T72, N14, and C81 34.5 kV
Lines.

= Loop the N14 Line into the new Livingston Substation Ring Bus

Estimated Project Cost: $5.8M
Projected IS Date: 12/31/2020
Status: Conceptual

Rating Information:
= Academy-Livingston 34.5 kV (N14) Line
= Before Proposed Solution: N/A
= After Proposed Solution: 35 MVA SN /44 MVA SE
= Livingston-Madison Sw. Point 34.5 kV (N14) Line
= Before Proposed Solution: N/A
= After Proposed Solution: 35 MVA SN /44 MVA SE Madison Academy
= Academy-Livingston 34.5 kV (C81) Line
= Before Proposed Solution: 41 MVA SN / 50 MVA SE 00 KV Madison Sw. Point
= After Proposed Solution: 41 MVA SN /50 MVA SE 230 KV K
= Canoe Brook-Livingston 34.5 kV (C81) Line Livingston 34.5 kV

Okner

Legend

115 kv
= Before Proposed Solution: 41 MVA SN /52 MVA SE 345 kV
= After Proposed Solution: 44 MVA SN /53 MVA SE New —_— Canoe Brook
= Livingston-Short Hills 34.5 kV (T72) Line Short Hills
= Before Proposed Solution: 41 MVA SN /50 MVA SE
= After Proposed Solution: 41 MVA SN /50 MVA SE Traynor 230 kv

Milburn

PJM SRRTEP — Mid-Atlantic 11/28/2018 PIM©2018




2 JCP&L Transmission Zone

Need Number: JCPL-2018-004 ~——

Process Stage: Solution Meeting ’>
Need Presented: 9/21/2018 K
K2
Project Driver(s): it | %
Operational Flexibility and Efficiency, Performance and Risk Lo Vol W. Wharton e e
gn . e Arlintgon g ¢ "~ Botuion
Specific Assumption Reference(s) Netéarg ST s %o
Global Consideration G305,
. . , . . ) _ B0 FIandels .
*  Assess the risk associated with bus, stuck breaker, and N-2 contingencies to improve FERC tariffed 2l Sucodiine) | ' Greystone i
H H iliti ‘ .
Transmission < 100 kV facilities. Dot W, Wirton Wipa WestCalduell
Add/Expand Bus Configuration ; C P L g liond SRR & ;
*+  Loss of substation bus adversely impacts transmission system performance Stoneybroo ke 7 ; ; RC v
*  Reduce the amount of exposed potential local load loss during contingency conditions. Morristown LafilAve- Maron DEZ I

+  Eliminate simultaneous outages to multiple networked elements for stuck breakers, bus outages, N- Morristown

2 events, etc.

Network Radial Lines / sagent

+ Radial lines will be evaluated based on load at risk and/or customers impacted along with its Substations Transmission Lines

proximity to other networked facilities. f 6o el
15kV 15 kv Bernandsvilje

Stanley-Terrads

Problem Statement 1201V 120k BSterus P,

At Morristown, in the event of a stuck 230 kV bus tie breaker, both 230 kV feeds are outaged, along with :zf :z 138 kv R Newark

two 230-34.5 kV transformers feeding the Morristown area 34.5 kV network impacting approximately 5 161kv S NaOOR Rl Korth 2
WetoAed ! f

23,100 customers and approximately 155 MW of load. XY e Aldene / 7

In the current configuration, the 230 kV feeds the 34.5 kV bus via 230-34.5 kV transformers. The 34.5 2 e \ Front Strest Bayway J

765 KV 500 kv

kV bus then feeds into the local 34.5 kV network which is operated in a radial configuration due to :
Subs |dentified 765 KV 25 5

overdutied 34.5 kV breakers.

410 s /FaRwood

Warinancos. ... s+

, T, e

~Tosco GIS i e
\ / . Copyf |g r~1©.,2014 E.sru,
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Need Number: JCPL-2018-004

Proposed Solution:

Morristown 230 & 34.5 kV Substation Reconfiguration

= Construct a four breaker 230 kV ring bus

= Construct a 34.5 kV breaker-and-a-half station with 18 breakers

= Replace the #5 and #6 230-34.5 kV with 230-34.5 kV 168 MVA transformers
= Replace all overdutied breakers at Whippany substation

Rating Information:
= Morristown 230-34.5 kV #5 Transformer

= Before Proposed Solution: 138 MVA SN /150 MVA SE

= After Proposed Solution (Anticipated): 194 MVA SN / 194 MVA SE
= Morristown 230-34.5 kV #6 Transformer

= Before Proposed Solution: 138 MVA SN /150 MVA SE

= After Proposed Solution (Anticipated): 194 MVA SN / 194 MVA SE

Alternatives Considered:
= Continue to operate the 34.5 kV system in a radial configuration
= Replace 34.5 kV breakers

Estimated Project Cost: $22.6M
Projected IS Date: 06/01/2021
Status: Conceptual

PJM SRRTEP - Mid-Atlantic 11/28/2018
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2 JCP&L Transmission Zone

Need Number: JCPL-2018-005 wer/
Process Stage: Solution Meeting

Need Presented: 9/21/2018

Project Driver(s):

Operational Flexibility and Efficiency

Gre ‘n'/ljft;ok ‘

Readington

Specific Assumption Reference(s) J

Network Radial Lines

+ Radial lines will be evaluated based on load at risk and/or customers
impacted along with its proximity to other networked facilities.

Build New Transmission Line

Legend

» Network radial lines. Substations e v v
. 69 kV 69 KV
* MSKV 15KV
Problem Statement 0
138 kV
Readington T774 34.5kV line is radial. Line outage or contingency as 1wy .
. . . 230 kV
well as 34.5 kV bus maintenance or outages result in loss of the T774 y 230 kv
impacting approximately 1,700 customers and approximately 35 MW of 2 .
|Oad Subs Identified 765 kV - - 7 Miles

ErafikinPark
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é/ | JCP&L Transmission Zone

Need Number: JCPL-2018-005

Proposed Solution:

Readington-Old York 34.5 kV Line

= Extend Readington-Old York T774 34.5 kV line to East Flemington Substation

= |nstall SCADA switch at Imclone

East Flemington Substation new 34.5 kV Terminal

= |nstall new 34.5 kV terminal in breaker-and-a-half configuration with 3-34.5 kV breakers

Readington 230 kV

Roseland

Branchburg

‘ Imclone 34.5 kV

Rating Information:
= East Flemington-Old York 34.5 KV Line ast Flemingion 230K
= Before Proposed Solution: N/A
= After Proposed Solution: 39 MVA SN /48 MVA SE

—@) o vork3as kv

Pleasant Valley

Alternatives Considered:
= Continue to operate as a radial line.

Legend

500 kv

230 kV

Estimated Project Cost: $7.01M 115 kv
Projected IS Date: 12/31/2020 34.5 kV
Status: Conceptual New
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2 Met-Ed Transmission Zone

6 ElizgyEilakn
Need Number: ME-2018-003 Gy ool )
Process Stage: Solutions Meeting il \
Need Presented : 9/21/2018 1 | K Y°’k‘% iy
=S Round Top oo o e

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

Moupt:

Wolf

ES3

- _ Zions Niew
Specific Assumption Reference(s) e

Substation/Line Equipment Limits . .

Consider upgrading transmission line equipment (switches, conductor, splices, etc.) smith Jet || aS UreVille N whitford
as well as terminal and protection equipment to meet or exceed the transmission line
conductor rating.

~_Harley-Davidson_
Problem Statement :
Maintenance/rehab work will be performed on the Pleasureville-Harley Davidson-York

SO“d WaSl’e 1 15 kV Ime Substations Transmission Lines A=

69 KV 69 KV

1oky 15 kv

Transmission line rating limited by terminal equipment. . 120KV

120 kv

Pleasureville — Harley Davidson 115 kV line: Existing emergency line rating is 263 138 kv B
MVA. Existing conductor emergency rating is 430 MVA. % e 161k
Harley Davidson — York Inc. 115 kV line: Existing emergency rating is 263 MVA. . sk =
Existing conductor emergency rating is 282 MVA. S0k e

765 kV 500 kv

Subs Identified 765 kv 8 Miles
1 ]

Gopyright:©2014:Esri
’
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é/ | Met-Ed Transmission Zone

Need Number: ME-2018-003

Proposed Solution:

Pleasureville — Harley Davidson — York Incinerator 115 kV Line Rehab

Pleasureville 115 kV Substation — Terminal equipment to be replaced includes:

= Line relaying, line trap, CCVT, line tuner, coax, substation conductor, and breaker disconnect switches

York Incinerator 115 kV Substation — Terminal equipment to be replaced includes:

= Line relaying, line trap, CCVT, line tuner, coax, substation conductor, circuit breaker, and disconnect

switches YO e eratr York Incinerator

Transmission Line Ratings:

= Pleasureville — Harley Davidson 115 kV Line
= Before Proposed Solution: 221 MVA SN / 263 MVA SE N 3E:. Harley Davidson
= After Proposed Solution: 297 MVA SN / 376 MVA SE E

= Harley Davidson - York Incinerator 115 kV Line

Smith Street Tap

= Before Proposed Solution: 221 MVA SN / 263 MVA SE 1 e 115-4.8KY § npziukrvew”e
= After Proposed Solution: 232 MVA SN / 282 MVA SE 500 kv %
230 kv
Alternatives Considered: 138 kv Mt Rose  Caterpillar
= Maintain existing condition and elevated risk of failure 115 kv Tractor
69 kV
Estimated Project Cost: $3.9M :ﬁelv(vv

Projected IS Date: 12/22/2021
Status: Conceptual
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Need Number: ME-2018-004 & ME-2018-012
Process Stage: Solution Meeting

Need Presented: 9/21/2018

Project Driver(s):

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

Upgrade Relay Schemes

Upgrade relay schemes that have historically high percentage of misoperation.
Substation/Line Equipment Limits

Consider upgrading transmission line equipment (switches, conductor, splices, etc.) as well as
terminal and protection equipment to meet or exceed the transmission line conductor rating.
Problem Statement

Maintenance/rehab work will be performed on the Pleasureville-Mt. Rose-Violet Hill
115 kV line.

Relays on Pleasureville — Violet Hill 115 kV line evaluated and determined to be
obsolete and/or degraded condition. 204 MVA.

Transmission line rating limited by terminal equipment.

Pleasureville — Mt. Rose 115 kV line: Existing emergency line rating is the existing conductor
emergency rating.

Mt. Rose - Violet Hill 115 kV line: Existing emergency line rating is 204 MVA SN / 266 MVA SE.
Existing conductor rating is 232 MVA SN / 282 MVA SE.

PJM SRRTEP - Mid-Atlantic 11/28/2018

Met-Ed Transmission Zone
N‘J}D d:Top g ‘, I Brund' g " '."’";ﬂ,

. \ .
Smith}JC York Inc. Pleasureville

Substations Transmission Lines
69 kV 69 kV
s 115 kv
120 kv
138 kv
161 kV

230 kV
345 KV 230 kv Crossroads

120 kV
138 kV
161 KV

500 KV 345 kv
765 kV 500 kv
Subs Identified 765 kV

Copyright:© 2014 Esri
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Need Number: ME-2018-004
ME-2018-012

Proposed Solution:

Pleasureville — Mt. Rose — Violet Hill 115 kV line rehab & replace relays prone to
misoperation

Violet Hill 115 kV Substation — Terminal equipment to be replaced includes:

= Line relaying, line drops, CCVT, wave trap, line tuner, arresters, and breaker disconnect
switches

Transmission Line Ratings:
= Mt. Rose — Violet Hill 115 kV Line
= Before Proposed Solution: 204 MVA SN / 266 MVA SE
= After Proposed Solution: 232 MVA SN / 282 MVA SE
Alternatives Considered:
= Maintain existing condition and elevated risk of misoperation

Estimated Project Cost: $0.9M
Projected IS Date: 12/31/2019
Status: Conceptual

PJM SRRTEP - Mid-Atlantic 11/28/2018

Met-Ed Transmission Zone
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115-4.8 kv
Harley A

Davidson Mount Rose Violet Hill

a Queen Street
\ﬁ ”

Cat TraC a2aa¥aaas) Y Y 2a2a¥asss)

115-13.2 kv 115-13.2 kV 115-13.2kv  115-69 kV

Legend

500 kV

230 kv

138 kv

115 kv

69 kV

46 kV

New
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2 Met-Ed Transmission Zone

/ Cly" ' Azolins T

Need Number: ME-2018-005 \ i YorkHayen \\ '- :
; : Dillsburg » o :

Process Stage: Solutions Meeting Round.Top wa 1 o - 3

Need Presented : 9/21/2018

Project Driver(s):

Equipment Material Condition, Performance and Risk

Specific Assumption Reference(s)

Line Condition Rebuild/Replacement

» Equipment characteristics are near or beyond existing service life or contain components
that are obsolete.

Reconductor/Rebuild Transmission Lines

»  Transmission lines with high loading while factoring in its overall condition assessment. M

Substation/Line Equipment Limits

»  Consider upgrading transmission line equipment (switches, conductor, splices, etc.) as

well as terminal and protection equipment to meet or exceed the transmission line

Smith Jet. [\
Yorkilnc: o Pleasureville
_Y\()rk Inc P}Eful,revmeo ;
Smith Str,eet 4“'97‘arey- avidson p\\
¢ y .)S!Vilhs,ee(‘ i b

Taxville (

conductor rating.
PrObIem Statement Substations Lege':j‘ransmission Lines
Segments of Smith Street-Westgate-York Solid Waste 115 kV line are at or beyond service life. o o L Yos
Transmission line rating limited by terminal equipment. .+ 15KV 15 kv ' v'-é_ed}wr , _
*  Smith Street — Smith Street Tap 115 kV line: Existing emergency line rating is 152 MVA. ks 120k - Wir

Existing conductor emergency rating is 223 MVA. :z‘: :: 138 kv
«  Westgate — Smith Street Tap 115 kV line: Existing emergency line rating is 263 MVA. . 23k 1O

Existing conductor emergency rating is 282 MVA. . askv zj‘; ';‘\j

o 500 kV

*  York Inc. — Smith Street Tap115 kV line: Existing emergency line rating is the existing

1 765 kV 500 kv
conductor emergency rating.

Subs |dentified 765 kV 0 2 4 8 Miles

Crossroads

0(;)vright:© 2014 Esri

y i
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Need Number: ME-2018-005
Proposed Solution:
Smith Street — Smith Street Tap115 kV Line Rebuild
= Rebuild approximately 1.3 miles of wood pole construction
Smith Street Tap — York Incinerator 115 kV Line Rebuild
= Rebuild/reconductor approximately 2 miles of wood pole construction
Smith Street 115 kV Substation — Terminal equipment to be replaced includes:
= Line relaying, substation conductor, CCVT, circuit breaker and breaker disconnects
Westgate 115 kV Substation — Terminal equipment to be replaced includes:
= Substation conductor
York Incinerator 115 kV Substation — Terminal equipment to be replaced includes:
= Substation conductor
Transmission Line Ratings:
= Smith Street — Smith Street Tap 115 kV Line
= Before Proposed Solution: 118 MVA SN /152 MVA SE
= After Proposed Solution: 232 MVA SN / 282 MVA SE
= Westgate — Smith Street Tap 115 kV Line
= Before Proposed Solution: 221 MVA SN / 263 MVA SE
= After Proposed Solution: 232 MVA SN / 282 MVA SE
= York Incinerator — Smith Street Tap 115 kV Line
= Before Proposed Solution: 184 MVA SN /223 MVA SE
= After Proposed Solution: 232 MVA SN / 282 MVA SE
Alternatives Considered:
= Maintain existing condition and elevated risk of failure
Estimated Project Cost: $6.4M
Projected IS Date: 6/1/2025
Status: Conceptual

PJM SRRTEP - Mid-Atlantic 11/28/2018
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Need Number: ME-2018-013

Process Stage: Solution Meeting
Need Presented: 10/29/2018

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

Specific Assumption Reference(s)
Substation Condition Rebuild/Replacement
System Performance Projects — Substation/Line Equipment Limits

Problem Statement

Middletown Junction #3 230-69 kV:

Transformer is 55 years old

There have been 44 maintenance orders since 2003
Multiple oil leaks in load tap changer

Combustible gasses found in load tap changer oil

PJM SRRTEP - Mid-Atlantic 11/28/2018

161 kv
. 2K Zions \iew

Met-Ed Transmission Zone

Olmsted g 4%
Middleton

Giza

MM Mars>© E. Elizabethtown
Rheems

Elizati-:-ﬁa’.tap

Legend

Subs tations Trans mission Lines
U 69 kv 69 kv

115 kv 115 kv

120 kV ' :

120 kv ougplier Armstrong-Marietta .
138 kv s . 0
161 kV Gat Tract.

230 kV
500 kV 345 kV Raintree

765 kV 500 kv
Subs Identified 765 kV Smitt 3Jct. 6| Miles rayille\ Whiteford
1 1|

o 345kV
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Need Number: ME-2018-013

Proposed Solution:
Middletown Junction #3 230-69 kV transformer replacement
Middletown Junction Substation — Equipment to be replaced includes:

= 230-69 kV 100/134/168 MVA Transformer, grounding transformer, circuit breaker,
breaker drops, bus conductor

Transformer Ratings:
= Middletown Junction #3 230-69 kV Transformer
= Before Proposed Solution: 88 MVA SN/ 106 MVA SE
= After Proposed Solution (anticipated): 211 MVA SN / 232 MVA SE

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

Estimated Project Cost: $2.6M
Projected IS Date: 12/31/2019
Status: Conceptual

PJM SRRTEP - Mid-Atlantic 11/28/2018

Met-Ed Transmission Zone
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(PPL) Willow Drive

South Lebanon
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% 230/115 kv
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2 Met-Ed Transmission Zone

0 15 3 6 Mies
{egend T O S g | Y |

Need Number: ME-2018-014 e R sl
Process Stage: Solution Meeting LT 5KV
Need Presented: 10/29/2018 oy o
161 kV
Project Drivers); e /
Equipment Material Condition, Performance and Risk .0k DR
firii e orf =B FaRoR

Subs |dentfied Mporsyh Mygr.sto\ﬁ
Specific Assumption Reference(s) \/ —
M-t \AE

Substation Condition Rebuild/Replacement — Station system protection and Rt $ Irgwood
controls — Electromechanical relays Lo\ Third anld(Green st
System Performance Projects — Substation/Line Equipment Limits “My30tth Lebanon
Upgrade Relay Schemes

Problem Statement
Relays on Broad Street — West Lebanon 69 kV line evaluated and determined
to be obsolete and/or degraded condition.

¢/Hershey Medical Center

Willow Drive
i

Transmission line rating limited by terminal equipment. Existing line rating is 71
MVA SN /91 MVA SE. Existing conductor rating is 111 MVA SN / 134 MVA
SE.

(substation conductor and disconnect switches)
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Need Number: ME-2018-014

Proposed Solution:
West Lebanon - Broad Street 69 kV replace relays prone to misoperation

West Lebanon 69 kV Substation — Terminal equipment to be replaced includes:

= Line relaying, line drops, arresters, a circuit breaker, and disconnect switches
Broad Street 69 kV Substation — Terminal equipment to be replaced includes:
= Line relaying, line drops, arresters, a circuit breaker, and disconnect switches

Transmission Line Ratings:

= West Lebanon — Broad Street 69 kV Line
= Before Proposed Solution: 71 MVA SN /91 MVA SE
= After Proposed Solution: 111 MVA SN / 134 MVA SE

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

Estimated Project Cost: $0.7M
Projected IS Date: 12/31/2019
Status: Conceptual

PJM SRRTEP - Mid-Atlantic 11/28/2018

Met-Ed Transmission Zone

West Lebanon Broad Street

Cleona North Cornwall
<€ ’ ’—)

~rA YN

69-13.2 kV 69-13.2 kV

Legend

500 kV

230 kV

138 kV

115 kv

69 kV

46 kV

New

PIM©2018




2 Met-Ed Transmission Zone
w o fisfi 3 6"Miesg8 ok \\"""““"” ““?”Ja:ﬁ.ﬁ’

[ oY 040 ar Gat Tract.

Subs tations Trans mission Lines

Need Number: ME-2018-015 e e
Process Stage: Solution Meeting 120 kv o
Need Presented: 10/29/2018 Ejg 138KV

s 161 kV A
Project Driver(s): . UK e wES West Hellarh
Equipment Material Condition, Performance and Risk = SO0k ‘ ;

Subs Identified 765 kV t g Prospect
Specific Assumption Reference(s) X (Torkana
Substation Condition Rebuild/Replacement — Station system protection and controls — : R\ W

Electromechanical relays

System Performance Projects — Substation/Line Equipment Limits g

Upgrade Relay Schemes // \
Harfilon 0’

oe
U

X

Problem Statement Clo

Relays on Hokes — Smith St, Hokes — Lehigh Cement, & Hokes — Jackson 69 kV lines 1\(_'1’_“@*3’.?{’3 :

evaluated and determined to be obsolete and/or degraded condition. Menges Mill, o~ '
'H. Glatfelter

Transmission line rating limited by terminal equipment.

Hokes — Jackson 69 kV line: Existing line rating is 51 MVA SN / 56 MVA SE. Existing

conductor rating is 53 MVA SN / 56 MVA SE.

(substation conductor) - Gits Run

Hengver
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é/ Met-Ed Transmission Zone

Need Number: ME-2018-015

Proposed Solution: 11569 kv

Hokes, Jackson, and Smith Street 69 kV Substations - replace relays prone to misoperation RRER AR
At Hokes Substation: Smith st
Smith St Line Terminal - Terminal equipment to be replaced includes: Lehigh Cement
= Circuit breaker and disconnect switches 115.60 kv
Jackson Line Terminal — Terminal equipment to be replaced includes: ~~
= Circuit breaker, disconnect switches, and substation conductor 6 S Grantley
Lehigh Cement Terminal — Terminal equipment to be replaced includes:
= Circuit breaker and disconnect switches Jackson wly Ay
At Jackson Substation: !
Hokes Terminal — Terminal equipment to be replaced includes:
= Substation conductor
Transmission Line Ratings: Skl
= Hokes — Jackson 69 kV Line 500 kv

= Before Proposed Solution: 51 MVA SN / 56 MVA SE 230 kv

= After Proposed Solution: 53 MVA SN / 56 MVA SE 138 kv

115 kV
Alternatives Considered: 69 kv
= Maintain existing condition and elevated risk of misoperation 46 kV
New

Estimated Project Cost: $1.6M
Projected IS Date: 12/31/2019
Status: Conceptual
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2 Met-Ed Transmission Zone

Legend

Need Number: ME-2018-016 saite B T e
Process Stage: Solution Meeting 5 el
Need Presented: 10/29/2018 o 120k
138 kV
161 kV A
PrOjeCt DI'iVGI'(S): : ig :X 230KV
Equipment Material Condition, Performance and Risk ¢Sk B

765 kV 500 kV
Subs Identified 765 kV

Specific Assumption Reference(s)

Substation Condition Rebuild/Replacement — Station system protection and
controls — Electromechanical relays

System Performance Projects — Substation/Line Equipment Limits
Upgrade Relay Schemes

Problem Statement
Relays on Hunterstown — North Hanover 115 kV line evaluated and determined
to be obsolete and/or degraded condition.

Transmission line rating limited by terminal equipment. Existing line rating is 232
MVA SN /277 MVA SE. Existing conductor rating is 232 SN / 282 MVA SE.
(line trap)
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Need Number: ME-2018-016

Proposed Solution:

Hunterstown — North Hanover 115 kV replace relays prone to misoperation
Hunterstown 115 kV Substation — Terminal equipment to be replaced includes:

= Line relaying, line trap, line tuner, arresters, and disconnect switches

North Hanover 115 kV Substation — Terminal equipment to be replaced includes:
= Line relaying, CCVT, line trap, line tuner, arresters, and disconnect switches

Transmission Line Ratings:

» Hunterstown — North Hanover 115 kV Line
= Before Proposed Solution: 232 MVA SN / 277 MVA SE
= After Proposed Solution: 232 MVA SN / 282 MVA SE

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

Estimated Project Cost: $0.8M
Projected IS Date: 12/31/2019
Status: Conceptual

PJM SRRTEP - Mid-Atlantic 11/28/2018

Met-Ed Transmission Zone

Texas Eastern North Hanover
115-13.2 kV

AANAS

Hunterstown
Generation

Jackson
Hunterstown Oxford

Gitts Run

~ Y Y

230/115 kv 115-13.2 kV

Orrtanna <€

Lincoln

Hamilton

Legend

500 kV

230 kV

138 kV

115 kv

69 kV

46 kV

New
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Need Number: ME-2018-017

Process Stage: Solution Meeting
Need Presented: 10/29/2018

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

Specific Assumption Reference(s)

Substation Condition Rebuild/Replacement — Station system protection and controls —
Electromechanical relays

System Performance Projects — Substation/Line Equipment Limits

Upgrade Relay Schemes

Problem Statement
Relays on Jackson — Westgate 115 kV line evaluated and determined to be obsolete and/or degraded
condition.

Jackson - JE Baker 115 kV line: Existing line rating is 274 MVA SN / 344 MVA SE. Existing conductor
rating is 373 MVA SN / 430 MVA SE.

(substation conductor and disconnect switches)
JE Baker - Taxville 115 kV line: Existing line rating is 274 MVA SN / 344 MVA SE. Existing conductor
rating is 373 MVA SN / 430 MVA SE.

(substation conductor and disconnect switch)
Taxville - Westgate 115 kV line: Existing line rating is 232 MVA SN / 277 MVA SE. Existing conductor
rating is 232 MVA SN / 282 MVA SE

(line trap)

PJM SRRTEP - Mid-Atlantic 11/28/2018

Met-Ed Transmission Zone

/ I Wount Wik \‘C\
ZonsVew atT{

0 15 3 6/ Mies

Legend

Substations Trans mission Lines
69 kV 69 kv
S kY 15 kV

120 kV 120 kV
138 kV 138 kV

i S Pleastreville
230 kv fY : Gl
345 kV 2o YorkInc. -
500 kv HRY P m«éﬂ#
765 kV 500 kV Harley-Davidson
O  Subsldentiied 765 kV
West Gate | WestGate MtRose
M E

Jackson Queen Street

Violet H»ll%\ospnngwood

I:Iarﬁ'l'tgn

\

PH. Glatfelter

Haaover 4 (itte Ruin
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é/ Met-Ed Transmission Zone

Need Number: ME-2018-017

Proposed Solution:

Jackson — Westgate 115 kV replace relays prone to misoperation Jackson
Jackson — Taxville 115 kV Line section equipment to be replaced includes: Hamiton 230/115 kv
= Line disconnect switches (JE Baker Tap)

Jackson 115 kV Substation — Terminal equipment to be replaced includes: Taxville

. . . . . . . . North Westgate Smith Street
= Line relaying, line drops, CCVT, line trap, line tuner, coax, substation conductor, and breaker disconnect switches Hanover > Tap
Westgate 115 kV Substation — Terminal equipment to be replaced includes:
= Line relaying, CCVT, line trap, line tuner, and arresters M?\ﬁes

| YYD YT
115/69 kV 115-13.2 kV 115-13.2 kv
Transmission Line Ratings: Bair
i JE Baker
= Jackson - JE Baker 115 kV Line
= Before Proposed Solution: 274 MVA SN / 344 MVA SE
= After Proposed Solution: 373 MVA SN / 430 MVA SE
= JE Baker — Taxville 115 kV Line Legend
= Before Proposed Solution: 274 MVA SN / 344 MVA SE 500 kV
= After Proposed Solution: 365 MVA SN / 430 MVA SE 9y
. . 230 kV
= Taxville - Westgate 115 kV Line
= Before Proposed Solution: 232 MVA SN / 277 MVA SE 138 kv
= After Proposed Solution: 232 MVA SN / 282 MVA SE 115 kV
Alternatives Considered: 69 KV
= Maintain existing condition and elevated risk of misoperation 26 KV
New

Estimated Project Cost: $1.1M
Projected IS Date: 12/31/2019
Status: Conceptual
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é/ | Met-Ed Transmission Zone

<o

Need Number: ME-2018-018
Process Stage: Solution Meeting
Need Presented: 10/29/2018

Carlisle Pike
Project Driver(s):

Equipment Material Condition, Performance and Risk
J'eyis'Eastern
Specific Assumption Reference(s)

Substation Condition Rebuild/Replacement — Station system protection and

controls — Electromechanical relays o A
System Performance Projects — Substation/Line Equipment Limits 5 i ‘\a
N

Upgrade Relay Schemes :&
/ Gitts Run

Hunterstown

Substations Trans mission Lines

Problem Statement . e E Fairvew
Relays on Hunterstown — Gardners 115 kV line evaluated and determined to be . o PR
obsolete and/or degraded condition. ' s i
| [ty 161 kv W;
Transmission line rating limited by terminal equipment. Existing line rating is 163  |SERSSEH o
MVA SN /185 MVA SE. Existing conductor rating is 232 MVA SN / 282 MVA SE. 765 kv 500 kv
(line trap, breaker, CTs, relay, and substation conductor) v VLR R Baieyiown Al
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Need Number: ME-2018-018

Proposed Solution:
Gardners — Hunterstown 115 kV replace relays prone to misoperation
Gardners 115 kV Substation — Terminal equipment to be replaced includes:

= Line relaying, CCVT, line trap, line tuner, coax, arresters, substation conductor, circuit breaker and
disconnect switches

Hunterstown 115 kV Substation — Terminal equipment to be replaced includes:
= Line relaying, CCVT, line trap, line tuner, coax, and arresters

Transmission Line Ratings:

= Gardners — Texas Eastern Tap 115 kV Line
= Before Proposed Solution: 163 MVA SN / 185 MVA SE
= After Proposed Solution: 232 MVA SN / 282 MVA SE

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

Estimated Project Cost: $2.6M
Projected IS Date: 12/31/2019
Status: Conceptual

PJM SRRTEP - Mid-Atlantic 11/28/2018

Met-Ed Transmission Zone

Mountain Dillsburg

Carlisle Pike (PN)

Gardners
g 115-13.2 kV

——3 Texas Eastern

%g Hunterstown

g 115-13.2 kv

Orrtanna
Oxford

Legend Lincoln Hamilton

500 kV

230 kV

138 kV

115 kV

69 kv

46 kV

New

PIM©2018




é/ | Penelec Transmission Zone

L E7 ]
e

"/"”- E,E\GgG‘Fap Efie South
-~ Fairview East—Gre Juncion

Need Number: PN-2018-014
Process Stage: Solution Meeting
Need Presented: 10/29/2018 4

Vs ts.

ol

Project Driver(s): _A/P'ttéﬁa;;;h & Conneaut
Equipment Material Condition, Performance and Risk

Specific Assumption Reference(s) /
Substation Condition Rebuild/Replacement — Circuit Breakers
System Performance Projects — Substation/line equipment limits

Union Gity ...,
BN

Problem Statement

Bus section circuit breaker at Edinboro South 115 kV evaluated and determined to be in
degraded condition. Since 2006, there have been 10 maintenance orders on this breaker
(interrupting media, compressor, and other issues)

Substations Transmission Lines
Transmission line rating limited by terminal equipment. L ol
Edinboro South — Erie South 115 kV line: Existing line rating is 163 MVA SN / 185 MVA 120 kv o
SE. Existing conductor rating is 232 MVA SN / 282 MVA SE. 123 :X 138KV
(line trap, substation conductor, line relaying, CTs) B ;;‘) z
Edinboro South — Venango Junction 115 kV line: Existing line rating is 163 MVA SN / 179 S s s

MVA SE. Existing conductor rating is 232 MVA SN / 282 MVA SE. 765k 500 kV Morgan Steet Hchi
(line trap, substation conductor, line relaying, CTs) e A I r y h{es Copyight © 2014 Esi
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é/ ' Penelec Transmission Zone

Need Number: PN-2018-014

Four Mile
Junction

Proposed Solution:

Edinboro South 115 kV: Replace Bus Section Breaker and Upgrade Terminal Equipment
= Replace bus section breaker GSEG Tap
Edinboro South 115 kV Substation — Terminal equipment to be replaced includes: Erie South
= Line traps, substation conductor, line relaying and CCVTs HoK
Venango Junction 115 kV Substation — Terminal equipment to be replaced includes:

= Substation conductor, CCVT and arresters

Erie South 115 kV Substation — Terminal equipment to be replaced includes: 115:34.5 kv
= Circuit breaker, arresters, CCVT, line trap, line relaying and substation conductor Edinbore South ‘jé
Transmission Line Ratings: %

= Edinboro South — Erie South 115 kV Line Erie West
= Before Proposed Solution: 163 MVA SN / 185 MVA SE
= After Proposed Solution: 232 MVA SN / 282 MVA SE

= Edinboro South - Venango Junction 115 kV Line Legend Springboro Venango Junction
= Before Proposed Solution: 163 MVA SN/ 179 MVA SE ——

= After Proposed Solution: 232 MVA SN / 282 MVA SE KRR 115-34.5 kv
230 kv ——

French Road

230/115 kv

Erie South
g 230 kV

Union City

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

138 kv

115 kV —— Morgan Street Geneva

69 kV ——
Estimated Project Cost: $2.1M 16 KV AR AR SRR 115:345 kY

Projected IS Date: 6/1/2019
Status: Conceptual

New

PJM SRRTEP — Mid-Atlantic 11/28/2018 PIM©2018




é/ | Penelec Transmission Zone

Need Number: PN-2018-015
Process Stage: Solution Meeting
Need Presented: 10/29/2018

Reeus'GaprSwatcl)

Project Driver(s):

Equipment Material Condition, Performance and Risk X 7)
Specific Assumption Reference(s) Pas BN JE 7 ES)EL L
Substation Condition Rebuild/Replacement HIlLValey o
Problem Statement
Hill Valley #1 115/46 kV Transformer s
Transformer has Increased failure probability due to leaks, failed . 15KV

™ ' ' 120 kV
auxiliary equipment and damaged wiring. 1381V i i

. 161 kV
Transformer is 57 years old. . 2w il ; 4
Since 2004, there have been 25 maintenance orders on this S kY
tranSformer :Ji::;enﬁfied jz: :z 0 275 55 11 Mles
fin: SRS B 1y, <)) Copyright© 2014 Esti
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Need Number: PN-2018-015

Proposed Solution:
Replace Hill Valley #1 115/46 kV Transformer

= Replace the #1 115/46 kV transformer and associated equipment with 115/46 kV
45/60/75 MVA transformer

Transformer Rating:

= Hill Valley #1 115/46 kV Transformer
= Before Proposed Solution: 32 MVA SN / 34 MVA SE
= After Proposed Solution: 97 MVA SN / 97 MVA SE

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

Estimated Project Cost: $3.0M
Projected IS Date: 12/1/2019
Status: Conceptual

PJM SRRTEP - Mid-Atlantic 11/28/2018

Penelec Transmission Zone

Shade Gap

Hill Valley
115 kV

115/46 kV

T

Mapleton Mount Union

Bonney

Forge Hill Valley

46 kV

Legend

500 kV

230 kV

138 kV

115 kv

69 kV

46 kV

New
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é/ | Penelec Transmission Zone

Need Number: PN-2018-016
Process Stage: Solution Meeting
Need Presented: 10/29/2018

Yeagertown Meallisterville

Walker

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

Lewistown

Specific Assumption Reference(s)
Substation Condition Rebuild/Replacement

Problem Statement

Lewistown #2 230/115-46 kV Transformer e A s’eap'swﬁu
Subs tations Trans mission Lines p

Transformer has an increased failure probability due to leaks and o oK BN\ 0
failed auxiliary equipment. e b A
Transformer is 65 years old. N o T
Since 2004, there have been 96 maintenance orders on this D mw o
transformer. O "

765 kV Y

Subs Identified 765 kV 11 Miles
L it ©opyright© 2014 Esii
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é/ ' Penelec Transmission Zone

Need Number: PN-2018-016

Proposed Solution:

Replace Lewistown #2 230/115-46 kV Transformer Yeagertown 230 kV
= Replace the #2 230/115-46 kV transformer and associated equipment with 230-46 kV 60/80/100 MVA transformer
Replace Lewistown 46 kV Breakers Shingletown

Lewistown 230 kV
Juniata

= Replace overdutied 46 kV breakers due to transformer replacement
(Riverside (1LK), Viscose Hill (2LK), Mt Union, #2 Transformer and Bus Section breakers) .
g AR 230/115 kv

230-46 KV . .
Transformer Rating: - Riverside (1LK)
ultiple

= Lewistown #2 230-46 kV Transformer 46 kV Taps
= Before Proposed Solution (230/115 kV): 65 MVA SN/ 72 MVA SE
= Before Proposed Solution (115-46 kV): 62 MVA SN / 67 MVA SE

Viscose Hill (2LK)
Lewistown 46 kV

Mount Union
= Before Proposed Solution (230-46 kV): 55 MVA SN /67 MVA SE
= After Proposed Solution (anticipated 230-46 kV): 120 MVA SN / 129 MVA SE 7
Legen
500 kV
Alternatives Considered: —
= Maintain existing condition and elevated risk of failure 138 KV
115 kV
Estimated Project Cost: $3.3M (Transformer Replacement) 69 KV
$0.6M (46 kV Breaker Replacements) 46 KV
Projected IS Date: 12/31/2020 New

Status: Conceptual
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Sub Regional RTEP Committee
Mid-Atlantic
First Energy MAAC
Need Meeting

November 28, 2018
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2 Met-Ed Transmission Zone

Need Number: ME-2018-019 0 PEB 5, 2 o s // QU

1% 1o a8l

Substations Trans mission Lines

Process Stage: Need Meeting Y Y

Date: 11/28/2018 v o il

138 kV 138 kV
161 kV

Moung

E R
Cat. Jract.

0 Zions View

=0 161 kV o Raintree
. . Smith Jct. Pl il
Project Driver(s): ) s e D, Glades
Equipment Material Condition, Performance and Risk o

= o . West?‘-@sa\m
B il ot 4
%

Taxville pWest Gate %

Vole H'"/_ ¢! Queen Street

Jackson

Specific Assumption Reference(s) Jaokson @R I E Baker

« Substation Condition Rebuild/Replacement

Problem Statement W Jlenges i
Jackson #5 230/115 kV: PHfGlatieltet
* Transformer is 48 years old

» Dissolved gas in oll

* History of oil leaks, compromising oil integrity

Hill

Johnson Controls

PJM SRRTEP — Mid-Atlantic 11/28/2018 PIM©2018




2 Met-Ed Transmission Zone

Need Number: ME-2018-020
Process Stage: Need Meeting
Date: 11/28/2018

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

Specific Assumption Reference(s)
« Substation Condition Rebuild/Replacement

Problem Statement

Substations Trans mission Lines

North Hershey #1 230-69 kV: o \ g
. 190 R4 120 kV

« Transformer is over 40 years old - e - e
o . . SOCR 161 kV

« Critical role in operation of 69 kV / o7 L
N ‘ : oy . 5KV

R H B A . 500KV
Transformer leaking - S / o

Subs Identified

PJM SRRTEP — Mid-Atlantic 11/28/2018 PIM©2018




é/ Met-Ed Transmission Zone

Need Number: ME-2018-021
Process Stage: Need Meeting
Date: 11/28/2018

Project Driver(s): gennersile Norh Stroudsburg
Customer Service (Reliability)

Bartonsville Shidd Bl

M B % ; \“.Stroudsbu g

Specific Assumption Reference(s) R 41
rouas urg

Customer request will be evaluated per FirstEnergy’s

J Monroe
“Requirements for Transmission Connected Facilities” document
and “Transmission Planning Criteria” document.
Subs tations Trans mission Lines
69 kv 69 kv
. MEkY 15 kV
Problem Statement By 0y
. ' . . 138 kV
= Customer requested transmission service in the Stroudsburg, = o1V
1 230 kV
PA area due to multiple outages over past several years. e i orb B
= Limited outage restoration options in the area. L0 e

Subs |dentified 765 kV 125 25 5 Miles
1 1 1

5
“Qopyright:© 2014 Estisy
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Revision History

11/16/2018 — V1 - Original version posted to pjm.com
4/28/2023 — V2 — Minor change in slide #17
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