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Submission of Supplemental Projects for
Inclusion in the Local Plan



FirstEnergy

JCP12019026

Submission of Supplemental Projects for
Inclusion in the Locd&lan6/24/2024

Need Meeting; 03/25/2019
Solution Meeting; 11/16/2023

Need Number:
Process Stage:

Previously Presented:

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

Specific Assumption Reference(s)

Line Condition Rebuild/Replacement

AAge/condition of wood pole transmission line structures
AAge/condition of steel tower or steel pole transmission line structures
AAge/condition of transmission line conductors

System Performance Projects
ASubstation/line equipment limits

Problem Statement

AlLine sections are exhibiting deterioration, increasing maintenance needs.

Transmission line is approaching end of life
ATransmission line ratings are limited by terminal equipment.

SRRTEP Committee: MMtlanticg FirstEnergy Supplemental
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HrstEnergy@ J_CPL Transmissi_on Zoné3I\FProce_s.s
| — Gillette ¢ Green Village 34.5 kV Lines
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Existing Circuit Existing
Rating Conductor Rating| Length of Identified Structures (end
Need Number | Transmission Line / Substation Locations (SN / SE) (SN / SE) Line (miles) of life / total) Failure reasons
JCPL-2019-026 Gillette i Green Village 34.5 kV ES5 Line 41 /50 41 /50 57 132/134 Age, bad/cut/missing grounds,
Gillette i Green Village 34.5 kV J114 Line 44 /53 44 /53 ’ (99% Failure Rate) rot/decay, woodpecker holes, etc.

SRRTEP Committee: MMtlanticg FirstEnergy Supplemental



FlrstEnergy® J(_:PL Transmissic_)n ZonéBNZProce_ss
— Gillette ¢ Green Village 34.5 KV lines

Need NumbersdCP{2019026

Process Stag&Submission of Supplemental Projects for Inclusion in the [Rdaal
6/24/2024

Selected Solution:
A Rebuild the GilletteGreen Village 34.5kV E5 and J114 circuit (shared structures).

Replace approximately 134 damaged poles. Install 5.7 miles of new conductor.

A Gillette Substation: Replace line relaying, limiting substation conductor 500 KV
A Green Village Substation: Replace line relaying, line side disconnect switch Gillette 345 KV
230 kv
Transmission Line Ratings: 138 kV
A GilletteGreen Village E5 34.5 kV Line New Prospect J11 E5 115 kv
A Before Proposed Solution: 41 / 50 MVA (SN / SE) 69 kV

A After Proposed Solution: 55/67 MVA (SN / SE) 26 kY
A Gillette-Green Village J114 34.5 kV Line MoK
A Before Proposed Solution: 44 / 53 MVA (SN / SE) Green Village 23 kv

A After Proposed Solution: 55/67 MVA (SN / SE) New

Estimated Project Cos$ 24.2 M
Projected InService02/23/2024
Supplemental Project IDs3232.1

SRRTEP Committee: Mitlantiog FirstEnergy Supplemental



FirstEnergy

Need Number: JCP{2023007

Process Stage: Submission of Supplemental Projects for
Inclusion in the Loc&tlan6/24/2024

Previously Presented: Need Meeting 06/15/2023
Solution Meeting 12/13/2023

Project Driver:

Customer Service

Specific Assumption Reference:
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Problem Statement:

,\/

ayrewlle Converter Statlo#Nep
C

\

SON {
| HrtsLane “Red Oak A

New Customer ConnectiotA customer requested 34.5 kV service for |

load of approximately 29.9 MVA of capacity; location is near the
Werner 115 kV Substation.

SRRTEP Committee: MMtlanticg FirstEnergy Supplemental
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FirstEnergy

Need Number: JCP{2023007

Process Stage: Submission of Supplemental Projects for
Inclusion in the Loc&tlan6/24/2024

Selected Solution:

115 kV Breaker Addition

A Install one 115 kV breaker to create a 115 kV five breaker ring bus
and create a terminal for customer connection

A Modify relay settings/scheme to accommodate breaker addition

Estimated Project Cos$1.5M

Projected InService:12/31/2025
Supplemental Project 1Ds3233.1

SRRTEP Committee: Mitlantiog FirstEnergy Supplemental
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FirstEnergy

Need Numbers: JCP12023008,-009,-013,-014,-016-021,-024, -

026,-028-030, -040,-041
Process State: Submission of Projects for Inclusion in the Lédah
6/24/2024

Need Meeting 6/15/2023, 10/19/2023
Solution Meeting 11/16/2023

Previously Presented:

Project Driver:

Equipment Material Condition, Performance and Risk
Specific Assumption Reference:

System Performance Projects Global Factors

A System reliability and performance

Upgrade Relay Schemes

A Obsolete and difficult to repair communication equipment (DTT, Blocking, et’rk °°°Pe‘5b‘"9

A Communication technology upgrades
Problem Statement:

A There is a lack of automatic restoration of 34.5 kV lines following tripping ever s SRR

without the intervention of Transmission Operators.

A Manual restoration increases the risk of system constraints on adjacent
facilities, especially for critical lines as identified by Transmission Operations.
A Obsolete electromechanical relay schemes. In many cases, the protection
equipment cannot be repaired due to a lack of replacement parts and available
expertise in the outdated technology.

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

A Transmission line ratings are limited by terminal equipment.
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SRRTEP Committee: Mitlantiog FirstEnergy Supplemental

JCPL Transmission Zone88NProcess
Automatic Restoration Projects
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FirstEnergy JCPL Transmission Zon_éBI\FProc_ess
| —~~ Automatic Restoration Projects

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

Citgo D Tag Monroe 34.5 kV 70/84 70/85
Hoffman Solar Tag Monroe 34.5 kV 44/57 70/85

JCP12023008

SRRTEP Committee: MMtlanticg FirstEnergy Supplemental



JCPL Transmission Zone88NProcess
Automatic Restoration Projects

FirstEnergy

Existing Line Rating Existing Conductor Rating
Transmission Line / Substation Locations (SN / SE) (SN / SE)
Freneaug Hillsdale Tap 34.5 kV 44/48 44/53
Freneaug Pennwalt Tap 34.5 kV 44/48 44/53
JCP{2023009
Freneauw; Hazlet 34.5 kV 55/67 55/67
Freneauw; Ernston Tap 34.5 kV 40/48 40/48

SRRTEP Committee: MMtlanticg FirstEnergy Supplemental



FirstEnergy

JCPL Transmission Zone88SNProcess

Automatic Restoration Projects

Existing Line Rating Existing Conductor Rating
Need # Transmission Line (SN/SE/WN/WE) (SN/SE/WN/WE)

JCP2023013

JCP{2023014

JCPi2023016
JCP2023017

JCPi2023018

JCP2023019

JCP12023:020

JCPi2023021

JCP{2023024

Manitou ¢ Toms River Tap V126 34.5 kV

Manitou - Pine Beach Tap X50 34.5 kV
Bernardsvilleg ELRR Tap C757 34.5 kV
Bernardsville Lyons B7334.5 kV

Allenhurst- Oceanview H216 34.5 kV

Air Reductiorg Murray Hill D108 34.5 kV
Rocktown RoadMercer Tap N716 34.5 kV
Alexauken TapRocktown Road Y727 34.5 kV

Air Reduction Tap New Providence D108 34.5 kV
West Wharton- Route 15 Switch Point T254 34.5 kV
West Wharton Kenvil Tap 2728 34.5 kV

Lanes Mill TapPoint Pleasant T146 34.5 kV
Brielle- Point Pleasant B106 34.5 kV

Englishtown - Hoffman Solar Tap H34 34.5 kV
Englishtown - Route 33 Switch Point 187 34.5 kV
Englishtown - Gordons Corner A209 34.5 kV

SRRTEP Committee: MMtlanticg FirstEnergy Supplemental

66/72/72/72 70/85/79/100
55/63/63/63 55/67/63/79
44/53/50/57 44/53/50/63
44/47/47147 44/53/50/63
44/48/48/48 55/67/63/79
44/53/50/61 44/53/50/63
39/48/45/48 39/48/45/56
38/38/38/38 40/48/45/57
35/46/48/48 41/50/48/60
55/67/63/72 55/67/63/79
55/67/63/77 55/67/63/79
41/48/48/48 44/53/50/63
39/48/40/48 39/48/40/50
70/72/72/72 70/85/79/100
41/50/48/56 41/50/48/60
44/53/50/61 44/53/50/63



JCPL Transmission Zone88NProcess
Automatic Restoration Projects

Existing Line Rating Existing Conductor Rating
Need # Transmission Line (SN/SE/WN/WE) (SN/SE/WN/WE)

FirstEnergy

Lakehurst - Ship Test E109 34.5 kV 25/25/25/25 44/53/50/63

Lakehurst - Lakehurst Solar Tap N140 34.5 kV 18/18/19/19 18/18/20/20
JCP{2023026

Lakehurst - South Lakewood W777 34.5 kV 41/50/48/57 41/50/48/60

Lakehurst - TRC O Tap 041 34.5 kV 41/50/48/51 41/50/48/60

Pompton Plains Tap i Riverdale M117 34.5 kV 41/48/48/48 41/50/48/60
JCP{2023028 _ _

Riverdale Quarry Tap - Riverdale 19 34.5 kV 44/53/50/57 44/53/50/63

Traynor - Canoe Brook T72 34.5 kV 41/48/48/48 41/50/48/60
JCP{2023029 Traynor - ELRR Summit Q Tap Q17 34.5 kV 42/48/48/48 44/53/50/63

Canoe Brook Tap - Traynor C81 34.5 kV 44/53/50/53 44/53/50/63

Larrabee Laurelton Tap Q43 34.5 kV 55/67/63/72 55/67/63/79

Hyson- Larrabee K219 34.5 kV 66/76/76/76 70/85/79/100
JCP{2023030

Larrabee Metedeconk Tap E213 34.5 kV 41/50/48/53 41/50/48/60

Larrabee Allaire Tap B106 34.5 kV 41/50/48/52 41/50/48/60
JCP{2023040 Red Bank Little Silver Z78 34.5 kV 55/67/63/72 55/67/63/79
JCP{2023041 Manitou - Whitings L138 34.5 kV 41/50/48/56 41/50/48/60

SRRTEP Committee: MMtlanticg FirstEnergy Supplemental



FirstEnergy JCPL Transmi_ssion Zone_{é’a Mroc_ess
—~~ Automatic Restoration Projects

Selected Solution(s):

New Line Rating Supplemental Estimated
Need # Transmission Line (SN/SE/WN/WE) Scope of Work Project ID Cost (3 M) Target ISD

Citgo D Tag Monroe D82 34.5 kV 70/85/79/100

JCP12023.008 A At Monroe, replace relaying $3234.1 $1.89 12/31/2024
Hoffman Solar Tap Monroe H34 34.5 kV 44/57/63/71
Freneauw Hillsdale Tap F32 34.5 kV 44/53/50/63
Freneaug Pennwalt Tap V100 34.5 kV 44/53/50/63 _

JCP12023-009 A At Freneau, replace relaying $3235.1 $3.78 12/31/2024
Freneawc Hazlet S45 34.5 kV 55/67/63/79
Freneaug Ernston Tap W101 34.5 kV 40/48/45/57
Manitou ¢ Toms River Tap V126 34.5 kV 66/79/79/90 _ _

JCP{2023013 - - A At Manitou, replace relaying $3236.1 $1.92 10/15/2024
Manitou - Pine Beach Tap X50 34.5 kV 55/67/63/79
Bernardsvilleg ELRR Tap C757 34.5 kV 44/53/50/63 i

JCP023014 _ A At Bemnardsville, replace $3237.1 $1.28 11/15/2024
Bernardsville Lyons B7334.5 kV 44/53/50/63 relaying

JCPi2023016  Allenhurst- Oceanview H216 34.5 kV 44/57/63/71 A At Allenhurst, replace relaying $3238.1 $1.28 11/16/2024

JCP{2023017  Air Reductiorg Murray Hill D108 34.5 kV 35/46/48/57 A At Murray Hill, replace relaying $3239.1 $0.64 12/15/2024
Rocktown RoadMercer Tap N716 34.5 kV 39/48/45/56

JCP2023018 A At Rocktown Road, replace $3240.1 $1.28 12/31/2024
Alexauken TapRocktown Road Y727 34.5kV ~ 40/48/45/57 relaying

SRRTEP Committee: MMtlanticg FirstEnergy Supplemental



FirstEnergy JCPL Transmi_ssion Zone_{é’a Mroc_ess
—~~ Automatic Restoration Projects

Selected Solution:

New Line
Rating Supplemental Estimated
Need # Transmission Line (SN/SE/WN/WE) Scope of Work Project ID Cost ($ M) Target ISD
ICP023019 Air Reduction Tap New Providence D108 34.5 44/53/50/63 A At Ngw Providence, replace s3241 1 $0.64 12/10/2027
kV relaying
Westl:Nharton Route 15 Switch Point T254 55/67/63/79 |
JCP2023020 34.5kV A At West Wharton, replace relayir ~ s3242.1 $1.92 6/1/2025
West Wharton Kenvil Tap Z728 34.5 kV 55/67/63/79
Lanes Mill TapPoint Pleasant T146 34.5 kV 41/52/50/62 _ _
JCP{2023021 - - A At Point Pleasant, replace relayi s3243.1 $1.92 5/15/2025
Brielle- Point Pleasant B106 34.5 kV 39/48/40/50
Ecgllshtown - Hoffman Solar Tap H34 34.5 20/85/79/100
JCP12023024 EzggliCtown - IR £ Selieh [Pt 57 41/50/48/60 A At Englishtown, replace relaying s3244.1 $2.56 10/15/2025
E\r)gllshtown - Gordons Corner A209 34.5 44/53/50/63
Lakehurst - Ship Test E109 34.5 kV 44/53/50/63
Lakehurst - Lakehurst Solar Tap N140 34.5 18/18/20/20 |
JCPL2023026 KV A At Lakehurst, replace relaying s3245.1 $2.56 12/31/2025
Lakehurst - South Lakewood W777 34.5 kV 41/50/48/60
Lakehurst - TRC O Tap 041 34.5 kV 41/50/48/57

SRRTEP LOMRAnElaips Jant Riverdale MULT 38:Rental  41/50/48/60 . _
JCP{2023028 A At Riverdale, replace relaying s$3246.1 $1.28 12/31/2025



FirstEnergy JCPL Transmi_ssion Zone_s% Mroc_ess
—~~ Automatic Restoration Projects

Selected Solution:

New Line Rating Supplemental Estimated
Need # Transmission Line (SN/SE/WN/WE) Scope of Work Project ID Cost ($ M) Target ISD

Traynor - Canoe Brook T72 34.5 kV 41/50/48/60
Traynor - ELRR Summit Q Tap Q17

JCP2023029 34.5kV wASElST A At Traynor, replace relaying $3247.1 $1.92 12/31/2025
E\?noe Brook Tap - Traynor C81 34.5 44/53/50/63
Larrabee Laurelton Tap Q43 34.5 kV 55/67/63/79
Hyson- Larrabee K219 34.5 kV 70/85/79/100 )
JCP12023030 A At Larrabee, replace relaying $3248.1 $2.56 12/20/2024
Larrabee- Metedeconk Tap E213 34.5 kV 41/50/48/60
Larrabee- Allaire Tap B106 34.5 kV 41/50/48/60
JCP{2023040 Red Bank Little Silver Z78 34.5 kV 55/67/63/79 A At Red Bank, replace relaying s$3250.1 $1.28 12/31/2027
JCPi2023041  Manitou- Whitings L138 34.5 kV 41/50/48/60 A At Whitings, replace relaying s3251.1 $1.28 6/1/2025

SRRTEP Committee: MMtlanticg FirstEnergy Supplemental



FirstEnergy

Need Number: JCP{2023038
Process Stage: Submission of Supplemental Projects for

Inclusion in the Loc&tlan6/24/2024

Previously Presented: Need Meeting 10/19/2023

Solution Meeting 03/14/2024

Project Driver:

Equipment Material Condition, Performance and Risk

Operational Flexibility and Efficiency

Specific Assumption Reference:
System Performance Projects Global Factors

A
A
A

System reliability and performance
Reliability of NorBulk Electric System (NBES) Facilities
Substation/line equipment limits

Problem Statement:

A

The 11534.5 kV No. 1 Transformer at Vernon Substation is
approximately 50 years old and is approaching end of life. Most
recent DGA results showed elevated methane and ethane gas
levels compared with IEEE Standards.

Existing Transformer Ratings:
A 65/77 MVA (SN / SSTE)

SRRTEP Committee: MMtlanticg FirstEnergy Supplemental
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FlrstEnergy® JCPL Transmission ZonéSNZProce_ss
—~ Vernon Substation

Need Number:JCP{2023-038

Process Stag&ubmission of Supplemental Projects for Inclusion in the [Riaal
6/24/2024

Selected Solution:
West

A Replace the 11834.5 kV No. 1 Transformer at Vernon Substation. Wharton

500 kV

A Replace 115 kV circuit switcher with a circuit breaker. 345 kv

A Upgrade transformer relaying.
Franklin

230 kv

138 kv

Transformer Ratings: 115 kv

69 kV

A Vernon 11534.5 kV No. 1 Transformer: o
A Before Proposed solution: 65/ 77 / 80 / 88 MVA (SN/SSTE/WN/WSTE) Awemon 34.5kv
115-34.5 kV

A After Proposed Solution: 161 / 161/ 175 / 175 MVA (SN/SSTE/WN/WSTE) =

. . BK1 BK4
Estimated Project Cos$4.7 M
Projected InService:12/15/2025

Supplemental Project IDs3249.1

New

SRRTEP Committee: MMlanticg FirstEnergy Supplemental 17



JCPL Transmission Zone88SNProcess
Franklin Substation

FirstEnergy

Need Number: JCP12023-006 S “’ge"T‘;nsmissionum g

Process Stage: Submission of Supplemental Projects for ¢ oK BOKV ‘\\ o
Inclusion in the Loc&tlan6/24/2024 i 5KV ¥

Previously Presented: Need Meeting 9/14/2023 . . | \‘-\.\AV%
Solution Meeting 11/16/2023 D o 161K Sache NG

345 kv 0K \ernon I

500 KV 345 kV
500 kV

Project Driver:
Performance and Risk, Operational Flexibility and Efficiency v

Subs |dentified 765 kV

Specific Assumption Reference:
System Performance Projects Global Factors P BTN e

A System reliability and performance

A Reliability of NorBulk Electric System (NBES) Facilities 2 ¢
Add/Replace Transformers

Past System Reliability/Performance Frankiin'y
Problem Statement:

A The 115 34.5 kV No. 2 Transformer at Franidinbstationwas
installed 70 years ago and is approaching end of life.

A Ethane and Hydrogen gases have been exhibited as elevated
compared to IEEE standards.

A Existing TR Ratings:
A 61/66 MVA (SN/SLTE)

\
West¥ iford

Newton

SRRTEP Committee: MMtlanticg FirstEnergy Supplemental 18



FirstEnergy

Need Number: JCP{2023042

Process Stage: Submission of Supplemental Projects for
Inclusion in the Locd&tlan6/24/2024

Previously Presented: Need Meeting 10/19/2023
Solution Meeting 11/16/2023

Project Driver:
Performance and Risk, Operational Flexibility and Efficiency

Specific Assumption Reference:

A Load at risk in planning and operational scenarios
A Add/Expand Bus Configuration

Problem Statement:

A Franklin Substation is configured as a straight bus with two 115 k'
sources. Each 115 kV source is a tap connection on the Vernon
West Wharton 115 KV lines

A Franklin Substation serves approximately 67 MW of load an
4,464 customers.

A Both existing Vernog West Wharton 115 kV Lines are 16.7
miles long. A fault anywhere on either line will cause an
outage at Franklin and Vernon substations.

SRRTEP Committee: MMtlanticg FirstEnergy Supplemental
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F:rstEnergy@ JCPL Transmission anéBI\FProce_ss
—~ Franklin Substation

Need NumberJCP{2023006, JCRR023042

Process Stage&Submission of Supplemental Projects for Inclusion in the [Riaal
6/24/2024

Selected Solution:

A At Franklin Substation: vernon

I Construct an 11 breaker 115 kV brealsmd-a-half substation . 500 kV
i Cutthe existing VernogWest Wharton 115 kV D931 & J932 Lines and 345 kv
terminate them at Franklin Substation. This will create the following 230 kv
115 kV Lines: 138 kV
A Frankling West Wharton No. 1 115 kV No.1| | No. 2 115 kv
A Frankling West Wharton No. 2 115 kV i
46 kV

A Franklinc Vernon No. 1 115 kV
34.5kV
A Frankling Vernon No. 2 115 kV Eranklin Eranklin .

T Install a new 90 MVA 1134.5 kV transformer
i Replace the existing 14%.5 kV No. 2 transformer with a 90 MVA

New

unit No.1| | No.2
A Replace relaying at Franklin, Vernon, and West Wharton Substations
Estimated Project Cos$32.0 M
Projected InService:12/31/2025 .
Supplemental Project IDICPi2023:006:53299.1, s3299.2, s3299.3, s3299.4 West
JCP12023042: s3252.1 Wharton

SRRTEP Committee: MMtlanticg FirstEnergy Supplemental 20



JCPL Transmission ZoneSNProcess
Misoperation Relay PrOJects

FirstEnergy

1anaope

Arhiny

Neteong Belhand Shinton " Boggln Ao
Need Number: JCPi2023044,-045,-048 F'aﬁdefs Greystone A l Wiliam cew;’;‘; “""”.f cunetatone “’g""T‘,’mmissim o
Process Stage: Submission of Supplemental Projects for Inclusion in rlbiion: Succasiina Cm;ﬁ: WestCaldwell == Y 60KV
the LocaPlan6/24/2024 old Drakestown Dt Welharton : . ok 15KV
Previously Presented: Need Meeting 10/31/2023 Cheste/ Wh:gpany ) :iz :z 120V
Solution Meeting 12/0R023 o Mofristown oI A0 == 161 KV ::z
. 230 kV

Project Driver 230 kv

Equipment Material Condition, Performance and Risk

345 kV
¢ X 500 KV 345 kV
Tewksbury cissione f 765 kV 500 kv

Specific Assumption References: Benraftsville , O e
I S Dorems LA Newad Subs |dentified 765 kV
Global Factors J C P ol Y [ heseiss
; ; ‘ a7 s 3

A System reliability and performance
A Substation / line equipment limits

[ \‘*7 New, Y14 { Miles
Front Street . i \JI 2 4»1e‘ro.'1:ea

3 Warinanco'® 0 T/ 7]
*Famidd  Aosco IS

o

Upgrade Relay Schemes gg 1 oy, 0% mcr)\ i =
< - - , South Second Street £ \voXisdl g *pLinden; &0 peiioApa: N P
ARelay schemes that have a history of misoperation Readington estfi€ ) o
A Obsolete and difficult to repair communication equipment (DTT, Blocking, etc.) North Bndgg/SBtredet T G Ns\‘;’m'?;’)‘lr;;e ol K4 f\_\ SN
) L ridgewaten) ™ L.t 4 Ve s i A e
ACommunlcatlon technology upgrades T~ Brifthburg s S Lak:ﬂN elson | ey % N’M@;‘i
ABus protection schemes Customer 2 4.4 Edison mer. . g T i b
p b N Sentlnel FraIln Metuchen T ersonAve, | : S
4 r%ington Sunnymeade Rds _ ‘_ " i Rutgers Mkdow/Road Woodbndge Energy Center
Problem Statement: SRR 7 wquﬁ,,e o \Verrier
AFirstEnergy has identified protection schemes using a certain vintage of relays and RB Manufacturing Bellemead / AdamsYay ==t s -
communication equipment that have a history of misoperation. v i i '.Par"n \) P R
AProper operation of the protection scheme requires all the separate components perfo P S I G willi L TEAS ot Kedndhing ™ R
. ¢ £ I Iams NLT Abrrcoen S X\ i
adequately during a fault eneau gy O R W
< . . . i Browntow ighlands -\ 1}
Aln many cases the protection equipment cannot be repaired due to a lack of replacem Brcg Deep Run .Fren ol Taylor Lane ,i«\i El\1
parts and available expertise in the outdated technology. Faiiew = Rlmsen. ‘Jl
A Transmission line ratings are limited by terminal equipment. AL M/.Ef?gPV’.:?h i, 2010 Sl
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FirstEnergy

X/ 2yiAydzSR FNBY LINB@GA2dza LJ 3S

Existing Line Rating

Need Number Transmission Line / Substation Locations

JCPL Transmission Zone8SNProcess
Misoperation Relay Projects

Existing Conductor Rating

(SN / SE / WN / WE)

JCPL-2023-044 Traynor i Whippany 230 kV 21040 Line 574 /574 /574 /574
JCPL-2023-045 Greystone i Whippany 230 kV J1024 Line 649/698/723/762

Parlin i Williams Gas 230 kV K1025 Line 709/869/805 /952
USHEANER Williams Gas - Freneau 230 kV K1025 Line 709/ 869/ 805 / 1031

Transmission Expansion Advisory CommitgéarstEnergy Supplemental

(SN / SE / WN / WE)
709/869/805/1031
709 /869/805/1031

709 /869 /805/1031
709 /869 /805 /1031



FirstEnergy JCPL Transmission ZonegKArocess
—="° Traynor¢ Whippany 230 kWilisoperationRelays

Need Number:JCP{2023044

Process Stag&Submission of Supplemental Projects for Inclusion in the [Rdaal
6/24/2024

Selected Solution:

A Replace relaying and limiting substation conductor at Traynor and Whippany

500 kV

Transmission Line Ratings: Traynor

A Traynorc Whippany Z1040 230 kV Line
A Before Proposed Solution: 574/574/574/574 MVA (SN/SE/WN/WE)

345 kV

230 kv

A After Proposed Solution: 709/869/805/1031 MVA (SN/SE/WN/WE) id

Whippany 115kV

Project Cost$3.25M 69 kv
Projected InService:11/15/2024 46 kv
Supplemental Project IDs3253.1 34.5kV

23 kV

New

Transmission Expansion Advisory Commigé&erstEnergy Supplemental



FirstEnergy JCPL Transmission ZonessMArocess
—~="° Greystonec Whippany 230 kWlisoperationRelays

Need Number:JCP{2023045

Process Stag&Submission of Supplemental Projects for Inclusion in the [Rdaal
6/24/2024

Selected Solution:
A Replace relaying and line trap at Greystone and Whippany substations.

Transmission Line Ratings: 500 kV

A Greystoneg Whippany J1024 230 kV Line Greystone
A Before Proposed Solution: 649/698/723/762 MVA (SN/SE/WN/WE)
A After Proposed Solution: 709/869/805/1031 MVA (SN/SE/WN/WE)

345 kV

230 kv

138 kv

115 kv

Project Cost$2.75M Whippany
Projected InService:12/31/2024
Supplemental Project IDs3254.1

69 kV

46 kv

34.5 kv

23 kV

New

Transmission Expansion Advisory Commigé&erstEnergy Supplemental



FirstEnergy JCPL Transmission Zones Nrocess
- FreneauWilliams GagParlin230 kVMisoperationRelays

Need Number:JCP{2023048

Process Stag&Submission of Supplemental Projects for Inclusion in the [Rdaal
6/24/2024

Selected Solution:

A Replace relaying and limiting substation conductor at Freneau, Williams Gas and

Parlinsubstations

500 kV

Transmission Line Ratings: Freneau 25 kY

A FreneauWilliams Gagarlink1025 230 kV Line . —
A Before Proposed Solution: 709/869/805/952 MVA (SN/SE/WN/WE)

A After Proposed Solution: 709/869/805/1031 MVA (SN/SE/WN/WE) 138kv

Williams Gas 115kv

Project Cost$4.1M 69 kV

Projected InService 05/30/2025 46 KV

Supplemental Project IDs3255.1 pariin 34.5kV

23 kV

‘ New

Transmission Expansion Advisory Commigé&erstEnergy Supplemental



FirstEnergy

Need Number: JCP12023043

Process Stage:
the LocaPlan6/24/2024

Need Meeting 10/31/2023
Solution Meeting 12/05/2023

Previously Presented:

Project Driver:
Performance and Risk, Operational Flexibility and Efficiency

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

A Substation/line equipment limits

Sumner s KNXIEMAII XK
e e i 500
Problem Statement: =nto g Converter
A FirstEnergy has identified operational constraints when a single breaker is ¢ - 35008 'ders‘”"e
of service for maintenance at Gilbert and substation on the Gilp&torris ,a,,sbury P sﬁ,{&p
) Park 230 kV P2016 line. ‘ MaE
A The Gilberg, Morris Park 230 kV P2016 line is limited by terminal equipmen’

A Normal Ratings: 1306/1593/1593/1593 MVA (SN/SE/WN/WE)

A
A

Transmission Expansion Advisory Commigé&arstEnergy Supplemental

Submission of Supplemental Projects for Inclusion ir

Single Breaker Outage #1: 678/813/833/929 MVA (SN/SE/WN/WE) ¢
Single Breaker Outage #2: 830/1000/1040/1171 MVA (SN/SE/WN/V

JCPL Transmission Zone88SNProcess
Gilbert Substation

NPT
yNartins Creek

ower Mount/Béthel Energy

Legend
Substations
. 69 kv
115KV
120 kv
138 kv
161 kV
230 kv
345 kV
500 kV
765 KV
Subs Identified

Transmission Lines
69 kV

115 kV WasHipgton

120 kV
138 kV
161 kV
230 kV
o /siMorris Park oA

500 kv

Merrill Creek

765 kV

Catasauiia A
2 4 Schoenersv

Catasauqun |
3ys” Westgate
East Allentown

8 Miles

26



FlrstEnergy® JCPL Transmission_ Zones Mroce_ss
—~ Gilbert Substation

Need Number:JCP{2023-043

Process Stage&Submission of Supplemental Projects for Inclusion in the IRiaal
6/24/2024

Selected Solution:
A Replace limiting substation equipment to meet or exceed the line (P2016)

conductor rating at Gilbert substation:
A Circuit breakers

A Disconnect switches Gilbert EZZ Ez
A Substation conductor 230 KV
Transmission Line Ratings: 138 kv
A Gilbertc Morris Park 230 kV Line 115KV
A Before Proposed Solution: Morris Par 69 kV
A Breaker Outage #1: 678/813/833/929 MVA (SN/SE/WN/WE) 46 kv
A Breaker Outage #2: 830/1000/1040/1171 MVA (SN/SE/WN/WE) 34.5kv
A After Proposed Solution: 23 kv
B Martins Creek
A 1418/1739/1610/2062 MVA (SN/SE/WN/WE) New

Project Cost$2.4M
Projected InService05/30/2024
Supplemental Project IDs3256.1

Transmission Expansion Advisory Commigé&erstEnergy Supplemental



JCPL Transmission ZoneSNProcess
Gilbert and Glen Gardner Substations
\ ?videre Tap " —Elastimold

FirstEnergy

Legend ; jl

Need Number: JCP'{Z023'047 Substations Transmission Lines 7
- . . Martins Creek
Process Stage: Submission of Supplemental Projects for Inclusion ir S8 ff::v fj’::v >,

—

the LocaPlan6/24/2024 120 KV

138 kV

120 KV

Previously Presented: Need Meeting 10/31/2023 1k 138 kV
Solution Meeting 12/05/2023 . 230k e SRR
_ _ | . asw 230 kV
Project Driver: . o0k U5 kv
. . i .. 765 kV 500 kv
Performance and Risk, Operational Flexibility and Efficiency :
Subs |dentified 765 kV

Specific Assumption Reference:

System Performance Projects Global Factors
A System reliability and performance

A Substation/line equipment limits

Problem Statement:

A FirstEnergy has identified operational constraints when a single breaker is ¢
service for maintenance at Gilbert and Glen Gardner substations on the Gil
Glen Gardner 230 kV V1036 line.

A The Gilbert; Glen Gardner 230 kV V1036 line is limited by terminal equipme
A Normal Ratings: 913/1147/1139/1376 MVA (SN/SE/WN/WE) P
Single Breaker Outage #1: 678/813/833/929 MVA (SN/SE/WN/WE)
Single Breaker Outage #2: 830/1000/1040/1171 MVA (SN/SE/WN/W

Single Breaker Outage #3 & #4: 909/1084/1119/1241 MVA
(SN/SE/WN/WE)

|||||||

2y

A

> > > >

Transmission Expansion Advisory Commigé&arstEnergy Supplemental



FlrstEnergy® J(_:PL Transmission Zones Mroce_ss
—~ Gilbert and Glen Gardner Substations

Need NumberJCPi2023047
Process StageSubmission of Supplemental Projects for Inclusion in the Rdaab/24/2024

Selected Solution:

A Replace limiting substation equipment at Gilbert and Glen Gardner substations to meet or
exceed the line (V1036) conductor rating:

A Disconnect switches 500 kv
A Substation conductor Gilbert 345 kv
Transmission Line Ratings: 230 kv
A Gilbertc Glen Gardner V1036 230 kV Line 138 KV
A Before Proposed Solution: 115kV

A Breaker Outage #1: 678/813/833/929 MVA (SN/SE/WN/WE) 69 kV

A Breaker Outage #2: 830/1000/1040/1171 MVA (SN/SE/WN/WE) 46 kV
A Breaker Outage #3 & #4: 909/1084/1119/1241 MVA (SN/SE/WN/WE) 34.5 KV

A After Proposed Solution: Glen Gardner 23 KV

A 1136/1311/1139/1379 MVA (SN/SE/WN/WE) o

Project Cost$5.2M
Projected InService04/04/2025
Supplemental Project IDs3257.1

Transmission Expansion Advisory Commigé&erstEnergy Supplemental



F:rstEnergy@ JCPL Transmission _Zon(—BI\FProc_ess
—~ Montville Substatlon

Darliﬁ'gt_on
Need Number: JCP2023050 T
. . o 69KV BOKV Allendale
Process Stage: Submission of Supplemental Projects for . 5w ek OaklandFfankin Lake ¢
Inclusion in the Locd®lan6/24/2024 120K b ; ag\j

Waldviick dy - X

138 kv

Previously Presented: Need Meeting 10/31/2023 161KV =
Solution Meeting 02/06/2024 L e 20k P
. . . 500 345KV
Project Driver: e =
Performance and Risk, Operational Flexibility and Efficiency s

Specific Assumption Reference:
System Performance Projects Global Factors
A System reliability and performance
A Reliability of NomBulk Electric System (N@BES) Facilities
Add/Replace Transformers
Past System Reliability/Performance
Problem Statement:
13

A The parallel 23@4.5 kV No. 3A and 3B Transformers at Montville ey
Substation are approximately 55 and 60 years old, respectively, : i — "Cook Y &
and are reaching end of life. o seflor &

A Recent dissolved gas analysis (DGA) showed elevated Ethane g ,
levels compared to IEEE standards.

A Existing transformer ratings:
A 175/194/200/220 MVA (SN/SLTE/WN/WLTE)

£ N
" X Paterson &
P L Montvile R S o
LK a erson outh Paterson
Jackson Rd: R
X Fortioth St P

D\Kuller Rd\/ S\adﬁ
Gw, y j . 5 “\I ‘: )\

William _'- ‘. ena==%_ pa;
hax: 7~ > \. N

RoCkawa)y

cogsunna

Greystone

Marion Dr

.+ Morristown
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FlrstEnergy® JCPL Transmission ZoneSI\Wrocgss
~ Montville Substation

Need Number:JCP{2023-050

Process Stag&ubmission of Supplemental Projects for Inclusion in the [Riaal
6/24/2024

Selected Solution:
A Replace the 2334.5 kV No. 3A and 3B transformers at Montville Substation with

a single 168 MVA unit.

A Upgrade transformer relaying 500 kv

345 kV

Transformer Ratings: Montville

A Montville 23034.5 kV No. 3A and 3B Transformer:
A Before Proposed Solution: 175/194/200/220 MVA (SN/SLTE/WN/WLTE)

230 kv

138 kv

115 kv

69 kV

A After Proposed Solution: 216/216/279/282 MVA (SN/SLTE/WN/WLTE) uwlo uby ud
230/34.5 kV 16 kv
34.5kV
Estimated Project Cos$8.55M >3 kY
Projected InService04/01/2026 New

Supplemental Project 1Ds3258.1

Transmission Expansion Advisory Commigé&arstEnergy Supplemental 31



JCPL Transmission ZoneSNProcess
New Customer Connection

FirstEnergy

IYO[;K:;K)’ o --I-- k N _ll ) . / ;/ //// 7
A Barclaysg Nass S oN0 Lafayette Rdl ¥/ e
Need Number: JCP{2023058 54”7 Kilmer A'g;ﬁ;k(gf Mt/h ‘ ,J i Substations Transmission Lines
o . Ok § ‘ etuchen i 8 o BOKV
Process Stage: Submission of Supplemental Projects for ' T\ Pierson Aye Ay . sk ff::v
Inclusion in the Loc&lan6/24/2024 _ y Ry Center 0w 0wy
. . / _ (M 138 KV
Previously Presented: Need Meeting 11/16/2023 ! S meadowRoad J o [ L 161V S
CRRKARRR SPER AT, / A T - 161 kV
Solution Meeting 01/18/2024 oo Vi gt
o G Raritan Rlver/(Sayrevme) / f N\ s B
XX NejesCo (New Jersey Steel) * 500kv A
Project Driver: Sé?’réVﬂIe Converter Station (Neptun ;ii:.vaemmed 7522::
Ny 5
. " RedOgkB . OParlin B ISR
Customer Service X W 8 0 B AN oI
X solifRiger o Williams AR 1 SRS
Specific Assumption Reference: g ot %
pA T p - 8 o A Cheesequake SRR Al
ng . OdzagZ\fSl}IJ O2YYSOuUAZ2Y NIBI dzSal *”a‘a‘”" KCETXAberdeen 1A
AwSIlfdZANBYSYyua FT2NJ ¢NFXyaYAaaAzy X % Taylor Lane
GE¢NFYEAYAEZAA2Y tfFyyAy3ad / NAGSNRL Deep By

Fairyien

Problem Statement:

New Customer ConnectiorA customer requested 34.5 kV service for
load of approximately 14 MVA,; location is n€dreesequake
Substation

[iRoron Eatontol

Catortown

Copyright:(c) 2014°Esti
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FlrstEnergy® JCPL Transmission ZonéBNZProce;s
—~ New Customer Connection

Need Number: JCP12023-058
Process Stage: Submission of Supplemental Projects for

Inclusion in the Locd&tlan6/24/2024
Selected Solution: Freneau Raritan River
Tap the Freneag Raritan River 34.5 kV Line @heesequake . .
Substation

A Install one SCADA controlled line switch toward Freneau Substation
and build approximately one to two spans tow&teesequake
Substation and install one SCADA controlled tap switch Cheesequake

A Install 34.5 kV revenue metering equipment

A Modify relay schemes/settings at terminal stations

500 kV

Estimated Project Cos$1.3M 345 KV
Projected InService06/01/2024 230 kV
Supplemental Project IDs3259.1 138 kv

115 kV

69 kV

46 kv

34.5kV

23 kv

New

SRRTEP Committee: MMtlanticg FirstEnergy Supplemental 33



FirstEnergy

JCP12023060

Submission of Supplemental Projects for Inclusion in
the LocaPlan6/24/2024

Need Meeting 12/05/2023
Solution Meeting 01/09/2024

Need Number:
Process Stage:

Previously Presented:

Project Driver
Equipment Material Condition, Performance and Risk

Specific Assumption References:

System Performance Projects Global Factors

A System reliability and performance

A Reliability of Bulk Electric System (BES) Facilities
Add/Replace Transformers

Past System Reliability/Performance

Problem Statement:

A The 230/115 kV No. 13 Transformer at Raritan River Substation was
manufactured over 60 years ago and is reaching end of life.

A The transformer has exhibited heavy oil leaks that have been difficult to repai

due to the condition of the transformer.

. CJN Holdings
A The transformers measured dielectric strength is below acceptable IEEE IimitN’ '

A Incidental oil leaks at endf-life period along with current dielectric strength
greatly increases risk of failure.

A Existing transformer ratings:
A 256/323/324/361 MVA (SN/SSTE/WN/WSTE)

Transmission Expansion Advisory Commigé&erstEnergy Supplemental

JCPL Transmission Zone88SNProcess
Raritan River Substation

Newark [_\’l'orth/Ave A

/b g
/ B;”,’,‘onne

B,a)Lv_v_gyf (o

g Z York City
0 2%||ett1.5:‘/ Aek 3 ,I; 9. Miles

R

Legend

Substations
. 69 kv
115KV

120 kV
By Plalnf eld
138 kV

161 KV f South Séa/ond Street\
161 kV

230 kv : i
230 kV / : :

Transmission Lines
69 kv

115 kV

120 KV Nelh York.City

MetroArea

geolal Carrezer/ ”
500 kV 345 kv
765 kV 500 kV ‘Woodbridge Sewaren
Subs Identified 765 kv Lafayefte Rd. SeWaren 7 e
Meflchen’ 974
o AR RN ‘ Vi
Pierson Ave Woodbrldge/ Energy Center
Meadfu Road ey ap
Bennetswkan ‘ v Vi, W(?rner-
Bennetts Lane Rantan Rwer (Sayreville)
RB Manufacttﬂ?lng Bellemead” Raritan River (Sayrewlle) i o(NeV(JersevSteen
Ad Sayrewlle Converter Station (Neptune)
a?s BrinsWik papreville i - N -
Brunswick I = \ /,/ e AN
s/lsan W\llll{ms XX Keaosbur
Fradki
B N:J¥T, Aberdeen,
KX o /E\Ta-y'{’{,l-ane
Montgomery PSEG 9951003y DespyRin Freneau
L Fair

< Xerincésn

Penns Neéck #Plainsboro Melrich

2-650 TapA:nfnrezqsln/Dey Road
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FlrstEnergy® JCPL Transmigsion Z_oneSI\FProce_ss
~ Raritan River Substation

Need NumberJCP{2023060

Process Stage&ubmission of Supplemental Projects for Inclusion in the Rdanb/24/2024
Selected Solution:

A Replacghe 230115 kV No. 13 Transformer at Raritan River Substation with a 224 MVA

unit.

A Replace high side switch with a circuit breaker 500 KV
A Upgrade transformer relaying

345 kV

Raritan River
230 kV

Transformer Ratings:
A Raritan River 23215 kV No. 13 Transformer:
A Before Proposed Solution: 256/323/324/361 MVA (SN/SSTE/WN/WSTE)

138 kv

115 kv

69 kV

. BK13 W W BK17

A After Proposed Solution: 280/334/354/390 MVA (SN/SSTE/WN/WSTE) 70 115 K 46 kv
Estimated Project Cos$5.4M S;Skl;v
Projected InService06/30/2026 New

Supplemental Project 1Ds3260.1

Transmission Expansion Advisory Commigé&erstEnergy Supplemental 35



FirstEnergy

JCP12023062

Submission of Supplemental Projects for Inclusion in
the LocaPlan6/24/2024

Need Meeting 12/05/2023
Solution Meeting 02/06/2024

Need Number:

Process Stage:

Previously Presented:

Project Driver:
System Performance and Operational Flexibility

Specific Assumption Reference:

System reliability and performance

Add/Expand Bus Configuration

Loss of substation bus adversely impacts transmission system performance

Eliminate simultaneous outages to multiple networked elements

Capability to perform substation maintenance

Problem Statement:

T The current configuration of the 11023 Line is a thtesminal line with
terminals at Lake Nelson (PSEG), Bridgewater (PSEG), and Gillette substation

T The Middlesex Switching Station serves as the connection point to the rest of
the 11023 Line for the Bridgewater section. The 11023 Line is one of only a few
lines that interconnect the Jersey North and Jersey Central regions.

i Over the past five years, the Gillettake NelsoiBridgewater 11023 230 kV Line
experienced two unscheduled outages

> v >y D> D

Transmission Expansion Advisory Commigé&erstEnergy Supplemental

JCPL Transmission Zone88SNProcess
Middlesex 230 kV Switching Station

Dorer'rlﬁfs Pl
-prln ﬁeld Rd.  Newark

North Ave.
Aldene

Baywa
Warinancog, , . .. yw y

Legend

Transmission Lines
69 kv

Substations
69 kV

115KV
120 kv
138 kv
161 kV
230 kV
345 kV
500 kv
765 KV
Subs Identified

15 kv
120 kV
138 kV
161 kV

230 kV

YOCCl,

345 kV Met(odrea

500 kV

Westfield

765 KV

New Dover

Cateset/| /
i

Mlddlesex SW|tch Tap ~ WoodbyiE Sewar'en'
T ' -/ /

Lake*N'elson
Barclays,

SoKilmer

Branchburg DRT

Etisoa

‘Customer 2
Sentinel

ranklm

r-de(!“S

Customer

M tuchen / 1

AP
‘(.,
j

Plersen Ave Woodbrldge Energy Center ~

M adow Road; i
prra Werner

Rutgers

.-/I
,/

Fnanklln .f

Bennetts Tyocnetts Lane

RB Manufactﬁ%ng Bellemead '_’ S
».Sayvrevil‘le Convert rSt‘étion (Neptune)

Red}ak B AR
| Parlin

S South Rivery e
( Williams

\
\\
R,

INEW BITSHIGK S % Sy & \.\\
S

N
\\

e
L

Erankiin Matayan:

Lark

P
Brdg

Montgom

Deimnnbnn
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FlrstEnergy® JC_PL Transmission Zo_néB_I\FProces_s
—~ Middlesex 230 kV Switching Station

Need NumberJCP12023-062
Process Stage3ubmission of Supplemental Projects for Inclusion in the [Rdanb/24/2024 ‘ Gillette

Selected Solution:
A Convert the existing Middlesex 230 kV Switching Station to a three (3) breaker ring bus.

A Upgrade limiting switches and TL drops at the Middlesex 230 kV Switching Station.
t . Middlesex

Transmission Line Ratings: Bridgewater
A Bridgewater(PSEGMiddlesex 230 kV Line:
A Before Proposed Solution: 709/ 819 / 797 / 819 MVA (SN/SE/WN/WE)
A After Proposed Solution: 732 /887 /823 / 980 MVA (SN/SE/WN/WE)
A Lake Nelson(PSEGMiddlesex 230 kV Line: Lake Nelson
A Before Proposed Solution: 709/ 819 / 797 / 819 MVA (SN/SE/WN/WE)
A After Proposed Solution: 709 / 869 / 805 / 1031 MVA (SN/SE/WN/WE)
A Gillettec Middlesex 230 kV line section:

A Before Proposed Solution: 709/ 819 / 797/ 819 MVA (SN/SE/WN/WE)
A After Proposed Solution: 709 / 869 / 805/ 1031 MVA (SN/SE/WN/WE) S00kV | m—
Estimated Project Cos$8.85M 345 kv

Projected InService6/1/2026 20k

Supplemental Project IDs3261.1

138 kV

115 kV

69 kv

46 kV

34.5 kV

23 kv

Transmission Expansion Advisory Commigé&erstEnergy Supplemental New 37




F:rstEnergy@ JCPL Transmissio_n Zon(—BI\FProce;s
—~ East Windsor Substation

Freneau mayior Lane

U e
Need Number: JCP{2023064 T R Parlit~~_ /.
. . . Substations Transmission Lines i ' i A \Hmnt:c
Process Stage: Submission of Supplemental Projects for 2 mw o e : oXaror Nt/ Wi

Inclusion in the Locd@lan6/24/2024 15 kv 15 kv A M"\j'gggwe i bl

i i o wow A L N.JY. Red Bankgize

Previously Presented: Need Meeting 12/05/2023 138KV o ity AL ?" oIS EiRe

. . 61KV NN e :

Solution Meeting 02/06/2024 " o 161V N i A A klp cume Ealop Crest i

. . 345 kV A N 0 i Wingdsor »g own Manalpan Atlantit i
Project Driver: i 345 kv !@\Sﬁmihﬁn‘oTF nton ® East Windsor est rizensls Ocednvisw

. - . . 765 kV 500 kV » | oLibety S East Windsor i

Operational Flexibility and Efficiency s o [ 'i-’v'?if?s'Sh"d‘\g L= B Ro:mlthb:e’rio;m o

Specific Assumption Reference: g A @ TR (O e J C P ul

System Performance Projects Global Factors g, ST SRS b ) S Y P nd Van Hiseville 922085 )

A System reliability and performance R it . ey C°°"5‘°W”/ﬁ Lakewobd .- AP

A Substation/line equipment limits B P R e QRSP o N Manchestey S/
Problem Statement: ' o0/ ESSRIven e [ el
A i ifi ; e N innaminson w-»m;}d«y o & 3 ./:

A PSEG has identified a need (P2EBZ3-0013) at New Freedom and ’ WhitingS Voo 1 )L

Deans substations to upgrade communication on the following Manitod== !/

lines: 7 i/}p
A Deans; East Windsor 500 kV 5022 Line =
A New Freedont East Windsor 500 kV 5038 Line A i

. . . Oyster Creek

i Sl
pineHibTag S

! :
) Currently PLC. L HighSt’reet Terrace

A Transmission line ratings are limited by communication equipmen_Béckett 7 Lanb

Glassbdipd e =z= /New Freedom , s 0 s N
i 1 ' |

Whitmdp
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HrstEnergy@ JCPL Transmission ZoneSNZProce_ss
| ~ East Windsor Substation

X/ 2yiAydzSR FNBY LINB@GA2dza LJ 3S

Existing Line Rating

Need Number Transmission Line / Substation Locations (SN / SE) Existing Conductor Rating (SN / SE
JCP12023064 East Windsog New Freedom 5038 500 kV Line 2644 [ 2844 2940/ 3733
East Windsog Deans 5022 500 kV Line 2644 [ 2844 2940/ 3733

Transmission Expansion Advisory CommitgéarstEnergy Supplemental



FlrstEnergy® JCPL Transmissio_n ZonéBNZProce;s
—~ East Windsor Substation

Need Number:JCP{2023-064

Process Stage&ubmission of Supplemental Projects for Inclusion in the Riaal
6/24/2024

Selected Solution:

A Upgrade communication equipment from PLC to fiber at East Windsor
Substation on the 5022 and 5038 500 kV lines

T Retire line traps, tuners and carrier equipment _
. . . Legend
I Replace static wire

i Replace line relays . New Freedom 200
345 kv
Transmission Line Ratings: 230 kv
A East Windsoc Deans 5022 500 kV Line: 138 kV
A Before Proposed Solutio@644/2844/2946/3106MVA (SN/SE/WN/WE) . East Windsor 115 kv

A After Proposed Solution: 2940/3733/3618/4424 MVA (SN/SE/WN/WE) 69 kv

46 kV
A East Windsoc New Freedom 5038 500 kV Line: 34.5kV
A Before Proposed SolutioR644/2844/2917/3106MVA (SN/SE/WN/WE) . Deans 23 kv

New

A After Proposed Solution: 2940/3386/3478/3827 MVA (SN/SE/WN/WE)

Project Cost$2.00M

Projected InService:12/2025 (East Windsay Deans 5022 500 kV Line)
6/2027 (East Windsar New Freedom 5038 500 kV Line)

Supplemental Project IDs3262.1

Transmission Expansion Advisory Commigé&erstEnergy Supplemental 40



JCPL Transmission Zone88SNProcess
Misoperation Relay Project

FirstEnergy

s i [ Foctanan o “iealig K
Netcong ! Bppriton rea
Need Number: JCP12023046 Flanders Gleystone : I Legend
. . . . . < .  Substati T ission Li
Process Stage: Submission of Supplemental Projects for Inclusion in " F oy S WeshCaldwel B oo - '6°9":V ”"5"":;':\;‘ et
o GreyStone” stoybrook Harvey (Future)
the LocaPlan6/24/2024 NI Drakestown Dot worineon ; KGR M5 kv it
Previously Presented: Need Meeting 10/31/2023 ch este/ Whlogpany Roselaxnd Ez'x 120V
Solution Meeting 01/09/2024 Juwir Mofristown st 0 \Uirof 006 161KV 1S

161 kv
230 kv

Project Driver e 230 kv

Equipment Material Condition, Performance and Risk i Vau ngrﬁ e 500 kv U5 KV

. ] Tewksbury cuusone W S Dot Summ,lt oL F 1 NYEAVE L 765 KV 500 kV
Specific Assumption References: / e /Stanley Tertacd e e e
Global Factors J C P L Gifet Springfield Rd, AL £

2 A OO
0335 7 Ned Y4 piles

ASystem reliability and performance / 1 [ Norh v, o) e

] _ _ i o Front Street - 'A‘Ideng . N
ASubstation / line equipment limits /—J [ X_‘#anwOoa w:_nnancol g T 7 "‘1p
5 10SCO 1§ Nk, York B\ | S
NN 2 .inaen Wetro Ae |
Upgrade Relay Schemes Sokith Sacord S % we\s tﬁ4 i ad 0\ &

Readington

ARelay schemes that have a history of misoperation North Bri dggStr'eet s o~ New Dover . @/ _ / h ’_'_‘3 \\
AObsolete and difficult to repair communication equipment (DTT, Blocking, etc.) D IdgeWate] ™ o | ake NelBR ] Woodehog §g,\@$ren ¥/ S
AC . . h I d ranchourg oS e avetieRd. Sowaion 7 X ,// !.1?‘172,‘}:55.
ommunication technology upgrades <07 e Kimer Wi A/ 2
line e Pierson’Ave. | A
. . nington i W Metuchen : \ | o
ABus protection schemes f r%ington Sunnymeade Rd T Rugers | N {Road Woodbridge Eneraj Center
: i Benngtisalane &Frankin - o=
Problem Statement: p - A ,wm,(w,/%epg\Wemer
F4 . - . . . - . . 36 Conatar Stan yosn (New Jermy Stod|
AFirstEnergy has identified protection schemes using a certain vintage of relays #RB Manufacturing Bellemead / Adamshy = ==t g “I‘:a‘"r‘"n ’ A
. . . . . . ! . > . Red O B b L %N
communication equipment that have a history of misoperation. g2 ANES e ,'. ) A= Ly
. 8 Kea/rsru;§\~\\ ( ‘\‘

AProper operation of the protection scheme requires all the separate componen . 4 ‘
perform adequately during a fault L7 ' (i H@f};;‘\ \l\l

Aln many cases the protection equipment cannot be repaired due to a lack of & Deep Rup [Freneau Taylor:f:.? Ve
replacement parts and available expertise in the outdated technology. Eeffonn )]

) -7 D (432014 Esr
ATransmission line ratings are limited by terminal equipment.

(2 Copyi
Eatoatown k/l elbgyrgﬁ (=]
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FirstEnergy JCPL Tran_smission ZoneSNZProce_ss
| —~~ Misoperation Relay Project

X/ 2yiAydzSR FNBY LINB@GA2dza LJ 3S

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

JCPL-2023-046 Roseland i Whippany 230 kV A941 Line 1306 /1697 / 1610/ 1905 2228/2570/2232 /2704

Transmission Expansion Advisory CommitgéarstEnergy Supplemental



FirstEnergy JCPL Tran_smission Zoné%NZProce_ss
—~~ Misoperation Relay Project

Need NumberJCP{2023-046
Process Stag&Submission of Supplemental Projects for Inclusion in the IRlanb/24/2024

Selected Solution:
A Replace relaying and limiting substation conductor at Whippany Substation.

Transmission Line Ratings:

A Roseland; Whippany A941 230 kV Line 500 kv
A Before Proposed Solution: 1306/1697/1610/1905 MVA (SN/SE/WN/WE) Roseland 345 kv
A After Proposed Solution: 1593/1850/1789/1994 MVA (SN/SE/WN/WE) —
. . 138 kV
Estimated Project Cos$2.33M

. . Whippany 115 kv
Projected InService’5/30/2025 59 kv
Supplemental Project IDs3272.1 Yy
34.5kV

23 kV

New

Transmission Expansion Advisory Commigé&erstEnergy Supplemental



JCPL Transmission Zone88SNProcess

FirstEnergy

Kittatinny Substation

Need Number: JCP{2023049 Legend
Substations Transmission Lines
Process Stage: Submission of Supplemental Projects for S 69KV
Inclusion in the Loc&lan6/24/2024 : :122"‘(‘; 15 kv
120 kV
Previously Presented: Need Meeting 10/31/2023 13k 138 kv
161 kV
Solution Meeting 01/09/2024 . 2k o
& 245 KV 230 kv
Project Driver: 6o 345 KV
. . T .. 765 kV 500 kv
Performance and Risk, Operational Flexibility and Efficiency i U

Specific Assumption Reference:
System Performance Projects Global Factors

A
A

Add/Replace Transformers
Past System Reliability/Performance
Problem Statement: ‘ . X

A
A
A

A

System reliability and performance .
Reliability of NorBulk Electric System (N@BES) Facilities Bartonsville el o Yardgyeféek

[ ]

A - Kittatinn

Stroqd‘sta‘l{tg p N Kittatinny /
~Monroe /

The 23634.5 kV No. 1 Transformer at Kittatinny is approximately 60
years old and is reaching end of life.

Recent dissolved gas analysis (DGA) showed elevated Ethane gas le A\
compared to IEEE standards.

Carbon oxide gas production also suggests thermal stressing of pape
insulation.

Existing transformer ratings:
A 60/63/76/77 MVA (SN/SLTE/WN/WLTE)

Bangor

Transmission Expansion Advisory Commigé&erstEnergy Supplemental 44



FlrstEnergy® JCPL Transmiss_ion_ ZoneSI\FProcgss
~= Kittatinny Substation

Need Number:JCP{2023-049

Process Stag&ubmission of Supplemental Projects for Inclusion in the [Riaal
6/24/2024

Selected Solution:
A Replace the 2334.5 kV No. 1 Transformer at Kittatinny Substation with a 90 MVA

ot

A Replace high side switch with a circuit breaker. Portiand Kittatinny izz ';z
A Upgrade transformer relaying

230 kv

138 kv

Transformer Ratings:
A Kittatinny 23634.5 kV No. 1 Transformer:

115 kv

BK1 69 kV

A Before Proposed Solution: 60/63/76/77 MVA (SN/SLTE/WN/WLTE) U
A After Proposed Solution: 123/142/148/166 MVA (SN/SE/WN/WLTE) 230- 34.5 kv oK

34.5 kv

23 kV

Estimated Project Cos$7.0M
Projected InService:12/31/2024
Supplemental Project 1Ds3273.1

New

Transmission Expansion Advisory Commigé&erstEnergy Supplemental 45



FirstEnergy

Need Number:
Process Stage:

Previously Presented:

Project Driver:

JCP2023-051

Submission of Supplemental Projects for
Inclusion in the Loc&tlan6/24/2024

Need Meeting 10/31/2023
Solution Meeting 01/09/2023

Performance and Risk, Operational Flexibility and Efficiency

Specific Assumption Reference:

System Performance Projects Global Factors

A System reliability and performance

A Reliability of NorBulk Electric System (N@BES) Facilities
Add/Replace Transformers

Past System Reliability/Performance

Problem Statement:

A The 23634.5 kV No. 3 Transformer at East Flemington is
approximately 45 years old and is reaching end of life.

A Recent dissolved gas analysis (DGA) showed elevated Ethane ge

levels compared to IEEE standards.
A Existing transformer ratings:
A 77/81/97/99 MVA (SN/SLTE/WN/WLTE)

Transmission Expansion Advisory Commigé&erstEnergy Supplemental

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

JCPL Transmission Zone88SNProcess
East Flemington Substation

Legend

Transmission Lines
69 kV

115 kv
120 KV
138 KV
161 KV
230 kV

o C 7 RITAE

Subs |dentified 765 kV

8 Miles

....

"\I !iocktown

|
4

Branchburg

E. FIemmgtOﬂ @E Fleming

Flemington,

Readington

North Bridge Street ¢
Somen e’

North Bri

ridgewat-er

Somerille

Elrderhe

) Customer 2
“Stinpymeade Rd. D

RB Manufacturing Bellemead

Frahkiin
Park

Montgomery PSEG

Mount-Rose_ {CJ .
ount-Rose_ - { “J! ’."'ﬁa

X XBrhegiah ‘

G0 L!‘-_‘
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FlrstEnergy® JCPL Transmissior_l ZoneSI\FProcegs
—~ East Flemington Substation

Need NumberJCP{2023051
Process Stag&ubmission of Supplemental Projects for Inclusion in the [Riaal

6/24/2024
Selected Solution:
A Replace the 2334.5 kV No. 3 Transformer at East Flemington Substation with a
125 MVA unit. 50KV | e

345 kV

A Install a 34.5 kV breaker with SCADA control
A Upgrade transformer relaying

East Flemington
230 kV

138 kv

115 kv

Transformer Ratings: BK 4 BK 3
AN \AAN

A East Flemington 2384.5 kV No. 3 Transformer: AR A
A Before Proposed Solution: 77/81/97/99 MVA (SN/SLTE/WN/WLTE) 230-34.5kv
A After Proposed Solution:  162/169/209/214 MVA (SN/SE/WN/WLTE)

69 kV

46 kv

34.5 kv

23 kV

New

Estimated Project Cos$7.18M
Projected InService:12/31/2026
Supplemental Project IDs3274.1

Transmission Expansion Advisory Commigé&erstEnergy Supplemental 47



FirstEnergy

JCP12023-052

Submission of Supplemental Projects for
Inclusion in the Locdtlan6/24/2024

Previously Presented: Need Meeting 10/31/2023
Solution Meeting 01/09/2024

Need Number:
Process Stage:

Project Driver:
Performance and Risk, Operational Flexibility and Efficiency

Specific Assumption Reference:

System Performance Projects Global Factors

A System reliability and performance

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

Past System Reliability/Performance

Problem Statement:

A The 23634.5 kV No. 4 Transformer at East Flemington is approximatel

45 years old and is reaching end of life.

A In recent months, the transformer exhibited oil leaks that needed
repaired. Incidental oil leaks at eral-life period increases risk of

failure.
A Existing transformer ratings:
A 76/81/97/99 MVA (SN/SLTE/WN/WLTE)

Transmission Expansion Advisory Commigé&arstEnergy Supplemental

JCPL Transmission Zone88SNProcess
East Flemington Substation

Legend

Substations Transmission Lines
69 kV 69 kV
15K 15KV
120 kV
138 kV
161 kV

161 kV

230 kv oy Readington
345 kv

500 KV 345 kV
765 kV 500 kV
Subs ldentified 765 kV

120 kV
138 kV

Norttf Bridge Street gnorth Brl

Branchburg

Einderhe

2 4 8 Miles ’
i Customer 2

Sunpymeade Rd.

RB Manufacturing Bellemead

l ST o™ FIeming

! Flemiington;

Frahiin
Park

Fiocktown
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FlrstEnergy® JCPL Transmissior_l ZoneSI\FProcegs
—~ East Flemington Substation

Need Number:JCP{2023052

Process Stage&ubmission of Supplemental Projects for Inclusion in the Riaal

6/24/2024
Selected Solution:
A Replace the 2334.5 kV No. 4 Transformer at East Flemington Substation with a
125 MVA unit. L —

345 kV

A Install a 34.5 kV breaker with SCADA control
A Upgrade transformer relaying

East Flemington
230 kv

138 kv

Transformer Ratings: 115 kv

BK 4 BK 3

69 kV

A East Flemington 2384.5 kV No. 4 Transformer: ks ey
A Before Proposed Solution: 76/81/97/99 MVA (SN/SLTE/WN/WLTE) 230-34.5 kV a6 kv
A After Proposed Solution: 162/169/209/214 MVA (SN/SE/WN/WLTE) 35k

23 kV

New

Estimated Project Cos$7.18M
Projected InService:12/31/2027
Supplemental Project IDs3275.1
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F:rstEnergy@ JCPL Transmission Zone88SNProcess

Need Number: JCP{2023004 ~Pierson Ave XX RRRLRRIB i

Process Stage: Submission of Supplemental Projects for Inclusion ir
the LocaPlan6/24/2024

Previously Presented: Need Meeting 6/15/2023

A J
S Mt oAy y/ J

Woodbridge Energy Center -~/

/

Solution Meeting; 02/15/2024 . B9 E G} i ! A

. i; \\‘\ ------- jc:g" ,,,, -~
|
Project Driver(s): \ /
Customer Service & -
Specific Assumption Reference(s): \H
bSé Odzai2YSNJ O2yySOGA2y NBIljdzSad oAf rtanon(Nepmne)'
GwSljdZANBYSyGa FT2NJ ¢NIyavYrAaarzy /2yy. o . g \
GCNFYyaAYA&aAaAA2Y tfFYyyAy3a / NRGSNREFE R2 N
0~ 075 15 3 Miles

Problem Statement:

New Customer ConnectianA customer requested a delivery point for v &
approximately 22 MVA of capacity; location is near the Raritan Riégrner D30 =

: <X SRS, South,River Substations Transmission Lines
115 kV Line. RN K ‘S\ S g
ﬁHarts Lane ||aC s 5KV 15 KV

0,9.9.0.¢ 0,428, 9,9 Williams 120 kV
RIS XX | 138 kV
& 161 kV
230 KV
345 KV
500 KV
765 kV.
Subs Identified

Legend

120 kV
138 kv
161 kV
230 kV

Ol

> S,
oy 2S¢
Bodge A

SRRTEP Committee: MMtlanticg FirstEnergy Supplemental 50
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FirstEnergy

Need Number:JCP{2023-004

JCPL Transmission ZoneSNProcess
Raritan Riveg Werner (D30) 115 kV Customer Connectior

Process Stage&ubmission of Supplemental Projects for Inclusion in the Riaal

6/24/2024

Selected Solution:

Raritan Riveig Werner (D30) 115 kV Line:

Raritan River Werner

O ~ O

A Construct approximately 1.5 miles of new 115 kV transmission line from the

0F L) LRAYyG (2 GKS Odzad2 YSNXQa

adzoaidldArazyo

A Install two main line switches and one tap switch. Switches to be SCADA

controlled.

A Modify relay settings at Raritan River Substation and Werner Substation.

Estimated Project Cos$5.8M
Projected InService:10/15/2025
Supplemental Project IDs3280.1

SRRTEP Committee: Mitlantiog FirstEnergy Supplemental

Customer

500 kV

345 kv

230 kv

138 kV

115 kV

69 kV

46 kv

34.5kV

23 kv

New
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FirstEnergy

Need Number:
Process Stage:

Previously Presented:

Project Driver:

JCP12023-037

Submission of Supplemental Projects for
Inclusion in the Locdtlan6/24/2024

Need Meeting 11/16/2023
Solution Meeting 02/15/2024

Equipment Material Condition, Performance and Risk
Operational Flexibility and Efficiency

Specific Assumption Reference:

System Performance Projects Global Factors

A System reliability and performance

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

Past System Reliability/Performance

Problem Statement:

A The 11534.5 kV No. 12 Transformer at Werner Substation was
manufactured approximately 60 years ago and is approaching end

life.

A Transformer is constructed with type U bushings

A Type U bushing designs have been documented to
dramatically increase the risk of bushing failures.

A Existing Transformer Ratings:
A 92/120/121/132 MVA (SN/SSTE/WN/WSTE)

SRRTEP Committee: Mitlantiog FirstEnergy Supplemental

Plamf e
!;&‘ Scﬁtph, Second Stree& /

New Dover

New,

RN Barclay'Sbu\e E j&% RN/ |
- ' -

Kilmeg - piersof Ave )

Rutgers Y i rqy’

B Ry

Meadow Road

Raritan Rleay\evﬂle)

New" Brunsiviok

Old B

JCPL Transmission Zone88SNProcess
EH Werner Substation

8 el

MelrcRrea

L&s

Deep Run

Iy
;I' 3]
b 1
Ninue St. i

: 5
Wogdbridge SewarerI] //

Laffette R, Sewaren7

{ il

Sayreylile

Parlin Ko

uth River

\eWIIhams

Browtown

S

Substations

69 kV
115 kv

Legend

Transmission Lines
69 kv

115kV

® 120kv 150 K
138 KV
¢ 138 kV
® 161kv
161 KV
230 kV
e 230 kV
500 KV 345 kV
765 KV 500 kV
Subs Identified 765 kV
15 3 6 Mies
1 1 | 1 i 1 |
\\x hr—ly
3 FrSs,
N -y ‘\\
S,
Yy
8
Keanshury: \\

wamian N:J.T.Aberdeen

p

Ereneau

\\\

Atlartie

Taylor Lane ~ orands

Fairview,

AP

Copyright:(c)2014 EEastg%n
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FlrstEnergy® JCPL Transmission ZoneSNZProce_ss
= EH Werner Substation

Need NumberJCP{2023037
Process Stag&ubmission of Supplemental Projects for Inclusion in the [Riaal

6/24/2024
Selected Solution:
A Replace the 1184.5 kV No. 12 Transformer at EH Werner Substation with a 125
MVA unit. —

345 kV

A Upgrade transformer relaying. EH Werner

230 kv

138 kv

Transformer Ratings:
A EH Werner 11884.5 kV No. 12 Transformer: oL g 12115345 kv ka'i:’
A Before Proposed Solution: 92/120/121/132 MVA (SN/SSTE/WN/WSTE)
A After Proposed Solution: 148/158/190/192 MVA (SN/SSTE/WN/WSTE)

Estimated Project Cos$6.4M
Projected InService:12/31/2024
Supplemental Project 1Ds3281.1

46 kv

34.5 kv

23 kV

New

SRRTEP Committee: MMtlanticg FirstEnergy Supplemental 53



F:rstEnergy@ JCPL Transmission _Zon(—BI\FProce_ss
—~~ PequestRiver Substation

7
/ 7 Klttatlnny Yards Creek Legend

Substations Transmission Lines
69 kv 69 kV
"5 kv 15KV
120 kv
138 kv

Need Number: JCP{2023055 Seville Stroudsburg

Process Stage: Submission of Supplemental Projects for
Inclusion in the Locdtlan6/24/2024

Previously Presented: Need Meeting 11/16/2023
Solution Meeting 02/15/2024

120 kV
138 kV
161 kV

161 KV
230 kv

345 kv
500 KV 345 kV

765 kV 500 kV

. . 230 kV
Project Driver:

Equipment Material Condition, Performance and Risk
Operational Flexibility and Efficiency

Subs |dentified 765 kV

0 2 4 8 Miles
) RN ey LAY L Brdg Lake

Poh‘a tb Dng Ha‘cker:srorm V\/
Drak€stown l
C ot AP

Elastiold———0x=

Specific Assumption Reference: ey
System Performance Projects Global Factors

A System reliability and performance

A Reliability of NomBulk Electric System (NBES) Facilities

Add/Replace Transformers j‘o‘w . MountBet
Past System Reliability/Performance
Problem Statement:

A The 11534.5 kV No. 2 Transformer BequestRiver Substation was s J
manufactured approximately 50 years ago and is approaching end of ___ lerculés Cement

life. Liquid Carbonid \\

A Most recent DGA results showed elevated ethane gas levels dTap
compared with IEEE Standards Tewksbury

. _ _ OS( // Moriis Park v,
A Existing Transformer Ratings: L Merrill Creek
- stm'
A 65/69 MVA (SN/SSTE) ",‘ Glen Gardn: T ight (/2014 Esii

__.-A—""'.—L Copyright: ¢

Washiggton

SRRTEP Committee: MMtlanticg FirstEnergy Supplemental 54



FirstEnergy

Need Number:JCP{2023-055

Process Stag&ubmission of Supplemental Projects for Inclusion in the [Riaal
6/24/2024

Selected Solution:
A Replace the 1184.5 kV No. 2 Transformer RequestRiver with a 90 MVA unit.
A Upgrade transformer relaying.

Transformer Ratings:
A PequestRiver 11534.5 kV No. 2 Transformer:

A Before Proposed Solution: 65/69/82/94 MVA (SN/SSTE/WN/WSTE)
A After Proposed Solution: 137/172/168/175 MVA (SN/SSTE/WN/WSTE) g«1

Estimated Project Cos$4.23M
Projected InService5/1/2025
Supplemental Project 1Ds3283.1

SRRTEP Committee: Mitlantiog FirstEnergy Supplemental

JCPL Transmission Zone88SNProcess
PequestRiver Substation

500 kV

345 kV

PequestRiver
230 kV

138 kv

115 kv

11534.5 kV

WU K2 69 kV

\AAN

46 kv

34.5 kv

23 kV

New
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HrstEnergy JCPL Transmission Zone88SNProcess
~<"° Vermont Ave 34.5 kV Customer Connectior

Need Number: JCP{2023059 R — Fran

N Gy T | I K MY S

Substations Transmission Lines

Process Stage: Submission of Supplemental Projects for Inclusion in Van Hiseville —
the LocaPlan6/24/2024 i -
- . Lakensod 115 kv
Previously Presented: Need Meeting; 11/16/2023 120 kv b
Solution Meeting; 02/15/2024 :Zf Z 138KV
230KV 161 kV
8 ity 230 kv
Project Driver(s): . sk 345KV
. 9. 47 765 KV 500 kV
CUStomer SerVICe N Subs |dentified 765 KV

Specific Assumption Reference(s):

bSs Odzad2YSNI O2yySOUGA2Yy NBIldzSad oAft v tA
GwSljdZANBYSYy(ida T2NJ ¢NI YyAYA&EAAZ2Y [ 2y el "%)
GENFYyaYAaaArzy tfFyyAy3a / NAGSNARLFE R2(

Problem Statement: J #

New Customer ConnectianA customer has requested 34.5 kV service for a load
of approximately 10 MVA near Vermont Ave Substation.

Whitings

{ i [ Copyright:(c) 2014 Esii

SRRTEP Committee: MMtlanticg FirstEnergy Supplemental 56



FlrstEnergy JCPL Transmission Zone88SNProcess
~<"° Vermont Ave 34.5 kV Customer Connectior

Need Number:JCP{2023-059

Process StageSubmission of Supplemental Projects for Inclusion in the [Rdaal
6/24/2024

Selected Solution:
Vermont Ave

A Install a new 34.5 kV breaker, disconnect switch and relaying to connect to the
existing 34.5 kV bus at Vermont Ave Substation.

A Modify relay schemes/settings on the Leisure Villagouth Lakewood 34.5 kV
F214 Line.

A Modify relay schemes/settings on the Larrabe®letedeconk34.5 kV E213

Line. Customer

Estimated Project Cos$0.3M

Projected InService03/31/2026 500 kV
Supplemental Project IDs3284.1 345 kv
230 kv
138 kV
115 kv

69 kV

46 kV
34.5kV

23 kV

New

SRRTEP Committee: MMtlanticg FirstEnergy Supplemental 57



HrstEnergy JCP&L Transmission Zone8S\NProcess
—~="° Cookstowrg Larrabeeg Whitings230 kV Line

‘ o 35 7/ Tieies \_,f)
Need Number: JCP{2022005 T G.aS.Ira.nS.;.O./ N infsrtoun 2 c /
.. . : Englisht aton Crest
Process Stage: Submission of Supplemental Projects for ¢ e B Wyckoft /o )
. . (2 15KV lightstown (7
Inclusion in the Loc&lan6/24/2024 o o 5 Manalpan i3]
: : ' B-East Windsor e oecold
Previously Presented: Need Meeting 09/06/2022 e 138 kv " S A
Solution Meeting 12/5/2023 . 20w e /%

. . 345 kv 20 9 503X
PrOJeCt Drlver 500 KV 345 kV Freﬁeﬁ\;.eosod ps ,}
Operational Flexibility, Improved Reliability Performance Ty S 2

k Subs Identified 765 kV 8 ¢ i
Specific Assumption Reference: v
= i \t ‘\\,/"\“/
System Performance Projects Global Factors P Stieton A N
A Past system reliability and performance y Cookstoan_Cpokstown p’ »{‘; ot D
i i Leisure Village | /
Add/Expand Bus Configuration Manchester =% &0/
- L. B . Lakehurst o ““\l'J'r !
A Eliminate simultaneous outages to multiple networked elements , ="
: . . {olly Solar Lo @ i
Reconductor/Rebuild Transmission Lines / Fefboton : (L
. . L _ ntLaurel Lumbgrton Whitings (s Manitou P e /il
A Three or more terminal transmission line. ic /ﬁSouthampton g X O
} ox=s Cornet QC03, N ;!
Problem Statement: 4 }ﬂ ; 2 [
.. . . edfor /Al
The Cookstowrg Larrabeeg Whitings 230 kV Line is presentlya 3 B0 [ l.’
terminal line that removes multiple facilities from service undet N A
. . Medford /L akes Tab | Forked i~ .'I i
contingency scenarios. auElpace R i
Oyster Creek/ '
} Sl k
g W

7~ / Co L—- &.

(,
\
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FlrstEnergy JCP&L Transmission Zone8S\NProcess
—~="° Cookstowrg Larrabeeg Whitings230 kV Line

Need Number: JCP{2022-005

Process Stage: Submission of Supplemental Projects for
Inclusion in the Local Plan 6/24/2024

Selected Solution:

A Expand Cookstown Substation from a f@meaker ring bus to a five Cookstown Leraoee

breaker ring bus (s3294.1) . ‘

A Construct a new 230 kV circuit from Cookstown Substation to the y

Van Hiseville Junction on existing vacant circuit position, creating Y

two new 230 kV lines: ‘ Manchester "

A Cookstowrc Larrabee 230 kV S

A Cookstowng Whitings 230 kV (s3294.2) 115 kv

A At Cookstown Substation: 69 kv

i Replace circuit switcher, line trap and relaying fokv

. . . . . 34.5kV

i Install 230 kV circuit breaker, disconnect switches, and line ‘ "

trap (s3294.3) Whitings -~

A At Larrabee Substation:

i Replace line trap, substation conductor and relaying (s3294.4)
A At WhitingsSubstation:

i Replace line trap, substation conductor and relaying (s3294.5)
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FlrstEnergy JCP&L Transmission Zone8S\NProcess
—~="° Cookstowrg Larrabeeg Whitings230 kV Line

Need Number: JCP{2022-005

Process Stage: Submission of Supplemental Projects for
Inclusion in the Loc&tlan 6/24/2024

Selected Solution (continued..):

. . . Cookstown Larrabee
Transmission Line Ratings: ‘
Cookstowng Larrabee 230 kV (New line) .
A Before Proposed Solution: N/A 500KV | e
A After Proposed Solution: 709/869 MVA (SN/SE) y—y
Cookstowng Manchester 230 kV (New line) ‘ Manchester 230 kv
A Before Proposed Solution: N/A 138 kv
A After Proposed Solution: 709/869 MVA (SN/SE) 115 kv
Manchester¢ Whitings 230 kV jz z
A Before Proposed Solution: 678/813 MVA (SN/SE) Y
A After Proposed Solution: 709/869 MVA (SN/SE) ‘ —y

Whitings o

Estimated Project Cos$50.4M
Projected InService:12/1/2024
Supplemental Project ID(s$3298.1, s3298.2, s3298.3, s3298.4, s3298.5
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JCPL Transmission Zone88SNProcess
Flanders Substation

FirstEnergy

Need NumberJCP12023039 T H°pat°°9
Process StageSubmission of Supplemental Projects for Ad i
Inclusion in the Locdtlan 9/17/2024 120V o
Previously PresentedSolution Meetingd4/18/2024 : e ::::
Need Meeting 10/19/2023 : ; n

. Wharton

765 KV 500 kV
Subs |dentified 765 kV

Project Driver:

Mouhk

G Ariffigton

Netgong

Performance and Risk, Operational Flexibility and Efficiency
0 175 35 7 Miles

Specific Assumption Reference:

System Performance Projects Global Factors \ 2

A System reliability and performance Rohatcong Ve
A Reliability of NorBulk Electric System (N@BES) Facilities _%E%ﬁﬁ f
Problem Statement: I

Morristownoj

A The 115 34.5 kV No. 1 Transformer at Flanders Substation is ChéSter 3
approximately 50 years old and is approaching end of life. Recent
analysis shows combustible hot metal gasses have developed.

A Existing Transformer Ratings:
A 76 /80 MVA (SN/SE)

ap

Parsippa

Greystone

New YOrkCity,
Melp'Arex

Mesditam

Gladstbre Badbatusvite
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F:rstEnergy@ JCPL Transmission ZonéBNZProce_ss
—~ Flanders Substation

Need NumberJCPi2023039
Process Stag&Submission of Supplemental Projects for Inclusion in the Local Plan 9/17/2024

Selected Solution:

A Replace the 11§ 34.5 kV No. 1 Transformer at Flanders substation with a 90 MVA unit. Legend
A Replace 115kV Circuit Switcher with Circuit Breaker 500 kV
L . 345 kV
A Upgrade transformer relaying est p—
Transformer Ratings: 138 kv
A Flanders 115 34.5 kV No. 1 Transformer: Pequest =
River Drakestown Flanders 69 kV
A Before Proposed solution: 76 / 80 MVA (SN/SE) . . 46 kv
A After Proposed Solution: 161 / 161 MVA (SN/SE) 115345 kv 3;5k';v
Estimated Project Cos$5.1 M B BK2 New

Projected InService:5/30/2026
Supplemental Project 1Ds3325.1
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JCPL Transmission Zone88SNProcess
Flanders Substation

FirstEnergy

Need Number:JCP12023057

Process Stage&ubmission of Supplemental Projects for
Inclusion in the Local Plan 9/17/2024
Previously PresentedSolution Meeting)4/18/2024
Need Meeting 11/16/2023

Project Driver:
Performance and Risk, Operational Flexibility and Efficiency

Specific Assumption Reference:

System Performance Projects Global Factors
A System reliability and performance Geographic Map:
A Reliability of NorBulk Electric System (N®ES) Facilities Include all facilities mentioned on slide, small locator miap
Add/Replace Transformers

Past System Reliability/Performance and a Iegend'
Problem Statement:

A The 11534.5 kV No. 2 Transformer at Flanders Substation was
manufactured approximately 70 years ago and is approaching end of
life.

A High levels of moisture continue to develop in the transformer.

A Moisture can reduce oil dielectric strength increasing risk of
flashover and arcing.

A Existing TR Ratings:
A 61/66 MVA (SN/SE)
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