Subregional RTEP Committee — Mid-Atlantic
FirstEnergy Supplemental Projects



Needs

Stakeholders must submit any comments within 10 days of this meeting in order to provide time
necessary to consider these comments prior to the next phase of the M-3 process
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FlrstEnergy® JCPL Transmission Zone M-3 Process
— Vernon No. 4 115-34.5 kV Transformer

of 15 3 6 Mies o
[ 1 12 i & egen
Need Number: JCPL-2024-025 k | | I Substations Transmission Lines
. Py 69 kv 69K
Process Stage: Need Meeting — 05/16/2024 e ok 11=:v
Project Driver: - :zzz 120KV
Equipment Material Condition, Performance and Risk 1w R
: 161 kv
Specific Assumption Reference: N, f::: 230 kY
System Performance Projects Global Factors A" . 500KV U5 KV
e ot
= System reliability and performance "f‘a-_,,, 765 kv 500 kv
=  Substation/line equipment limits SUS lasniied 1SS

Add/Replace Transformers
Past System Reliability/Performance

Problem Statement: J C P L/; Vernon
= The Vernon No. 4 115-34.5 kV Transformer is approximately 50 years old Vern
and is approaching end of life.
=  The transformer has elevated ethane dissolved combustible gas in the
transformer oil as compared to IEEE standards.
=  The transformer relaying is obsolete.
=  The transformer circuit is limited by terminal equipment.

Sirsax

Existing Transformer Ratings: wf,im...,

= 59 /59 MVA (SN/SSTE)
Franklin
“ B —

= 59 /59 MVA (WN/WSTE)
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FlrstEnergy® JCPL Transmission Zone M-3 Process
—~ Deep Run No. 2 115-34.5 kV Transformer

#  Substations Transmission Lines

Process Stage: Need Meeting — 05/16/2024 nnetts Lane ' , (&4 6o kv 69KV
JBennetts Lane _ P RERKAR .« 5KV o

nve. el 120 KV

EITIES 138 kV

S 138 KV
- ‘ X - 161 kv

. 161 kv

. KV
Red - 230 kv
J 345 kv

Need Number: JCPL-2024-026 Eﬁ-ank"n s ’ f Legend

Prol.ect Driver: . N . Mamis - Sayreville Co
Equipment Material Condition, Performance and Risk X

""'\ Brun

Specific Assumption Reference:
System Performance Projects Global Factors y . Harts Lane ; S— -
= System reliability and performance )" 4 " 765 kv
Add/Replace Transformers E

G g Subs |gentined
Past System Reliability/Performance

Problem Statement:

= The Deep Run No. 2 115-34.5 kV Transformer is approximately 49 years
old and is approaching end of life.

=  The transformer has elevated ethane dissolved combustible gas in the
transformer oil as compared to IEEE standards.

" |nrecent years, there have been pump and fan failures requiring repairs.

=  The transformer relaying is obsolete.
Existing Transformer Ratings:

= 128 /157 MVA (SN/SSTE)

= 163 /165 MVA (WN/WSTE)

Deep Run; ==

o _-‘,'U')L‘ \.ubeep Run

|
Englishtown ,
Vi

Engisifown

Copynght {(cN2014 Esn
pyrnight ( %
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FlrstEnergy JCPL Transmission Zone M-3 Process
7" Gilbert No. 2 and No. 3 115-34.5-13.2 kV Transformers

. )K_C” Ofilorris Park
Need Number: JCPL-2024-027 < ; =

Process Stage: Need Meeting — 05/16/2024

Merrill Creek

Project Driver:
Equipment Material Condition, Performance and Risk

Specific Assumption Reference:

System Performance Projects Global Factors
= System reliability and performance
Add/Replace Transformers

Past System Reliability/Performance

Problem Statement:

" The Gilbert No. 2 and No. 3 115-34.5-13.2 kV Transformers are 75
years old and approaching end of life.

®  Gilbert No. 2 Transformer has elevated ethane dissolved combustible p

gas in the transformer oil as compared to IEEE standards. ilbe Lagend
=  Gilbert No. 3 Transformer has high oxygen content and slightly low ' Py mm::::um
dielectric strength associated with the transformer oil. + 5KV 15Ky
=  Both transformers are leaking nitrogen and have obsolete relaying. :zgx 120
Existing Gilbert No. 2 and No. 3 115-34.5-13.2 kV Transformer Ratings: 1614 1:::
= 77 /100 MVA (SN/SSTE) ! L S

| - 45 Ky 230 kV
= 102 /116 MVA (WN/WSTE) o sk
: 765 kv 500 kV

6 Miles Subs Identified 765 KV
|
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FlrstEnergy JCPL Transmission Zone M-3 Process
—~="° Englishtown No. 1 115-34.5 kV Transformer

Iy Baume ik

Need Number: JCPL-2024-028
Process Stage: Need Meeting — 05/16/2024

Project Driver: idge Road
Equipment Material Condition, Performance and Risk

B o Legend
Deep Run Substations Transmission Lines
BIRV B9 KV

15KV 115 kv

120 kv
138 kv

120 kV

161 kv L k_‘“‘
Specific Assumption Reference: /\il?.‘Br ok u:: 1; :V
System Performance Projects Global Factors / \M_elrjp 00k 245KV
= System reliability and performance Rlainsboro 766 kv 500 kv
Add/Replace Transformers VDey Road Suts Identified

Past System Reliability/Performance

Problem Statement: Enﬁﬁ?ﬁtown
=  The Englishtown No. 1 115-34.5 kV Transformer is approximately 69 years
old and is approaching end of life.
= Recent inspections show ethane combustible dissolved gas is elevated in
the transformer oil as compared to IEEE standards.
=  The transformer is leaking nitrogen and has obsolete relaying.
Existing Transformer Ratings:
" 62 /82 MVASN/SSTE

= 82 /93 MVA WN/WSTE

Elgls htown

Houtsiw Wyckoff

Windsor

East Windsor

\est Fresnold

1,New Prospect Road .., g1t (¢) 2014 £n
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FirstEnergy

Need Number: JCPL-2024-029
Process Stage: Need Meeting — 05/16/2024

Project Driver:
Equipment Material Condition, Performance and Risk

Specific Assumption Reference:

System Performance Projects Global Factors
= System reliability and performance
Add/Replace Transformers

Past System Reliability/Performance

Problem Statement:

=  The Raritan River No. 4 115-34.5 kV Transformer is approximately 57
years old and is approaching end of life.

"  The transformer was rewound in 1992.

= Ethane/ethylene combustible dissolved gas ratio and high furan count
indicate the paper insulation has deteriorated.

=  The transformer has experienced numerous oil leaks requiring repair.

=  The transformer relaying is obsolete.

=  The transformer circuit is limited by terminal equipment.

Existing Transformer Ratings:
= 102 /122 MVA (SN/SSTE)
= 125/139 MVA (WN/WSTE)
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JCPL Transmission Zone M-3 Process
Raritan River No. 4 115-34.5 kV Transformer

Legend

\ 1" : Substations Transmission Lines
' 69 KV 60KV
I .« 15k 15 kv
Woodbridge Energy Center 120 kv
138 kV
- ,\: ! 161 kv

L 161 kv
S. . 290KV

—_ Werner " 230 KV

Raritan River/(Sayreville), <Raritan Ri&)er (Spﬁ\)ilile)

500 kv 35 kv
] 765 kV
Nej&sco (New Jersey Steel)
Sayrevile

Subs Identified
Parlin Mo

120 kV
138 kV

e Wi

Brunswick g/
Red

Harts Lne Red Oak

Kewrsog

wasvsr NAJ.T. Aberdeen

Sroalowh : Tay'or Lane
Freneau
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FlrstEnergy® JCPL Transmission Zon.e M.-3 Process
—~ Washington 34.5 kV Circuit Breakers

Need Number: JCPL-2024-030
Process Stage: Need Meeting — 05/16/2024

Project Driver:
Equipment Material Condition, Performance and Risk

Specific Assumption Reference:
System Performance Projects Global Factors

= System reliability/performance

=  Substation/line equipment limits

Substation Condition Rebuild/Replacement

=  Age/condition of substation equipment

= Circuit breakers and other fault interrupting devices
Problem Statement:

= The existing Washington 34.5 kV breakers C705, P718, Q719, W23A,
W23B, U723A and U723B are between 57-73 years old and are Legend

Substations Transmission Lines

approaching end of life. Broadway Hangptor Y 69 kV
= Replacement components are difficult to source in quantity leading to . ERY 15 kv
i % 120 kv
non-standard repairs. Merrill Creek 10K
R . . . 138 kV
* The circuit breakers require frequent maintenance to preserve the ) 1610 R
integrity of the oil and replacement of parts on pneumatic systems. L ;2;::
* The line protection relaying is obsolete. e
=  The lines are currently limited by terminal equipment. 766 KV

0 15 3 6 Miles Subs Identified
(N, A e 0% 0 0 SR

Continued on next slide...

SRRTEP Committee: Mid-Atlantic — FirstEnergy Supplemental 05/16/2024 8



FlrstEnergy® JCPL Transmission Zon.e M.-S Process
— Washington 34.5 kV Circuit Breakers

Existing
Existing Line Conductor Rating
Rating (MVA SN / SE / WN
Transmission Line / Substation Locations (MVA SN / SE / WN / WE) | WE)
Washington — Broadway 34.5 kV W23 Line 39/48 /45/56 39/48 /45 /56
Washington — Halecrest 34.5 kV U723 Line 39/47 /45 /47 39/48 /45 /56
JCPL-2024-030 Washington — American Can Tap 34.5 kV P718 Line 37/38/42/42 37/38/42/42
Washington — PVGCS Tap 34.5 kV Q719 Line 44 [ 47 | 47 | 47 44 /53 /50/ 63
Washington — Hazen Tap 34.5 kV C705 Line 39/48 /45/56 39/48 /45 /56
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FlrstEnergy® JCPL TransrT\ission Zone M-3 Proc.ess
— Werner Substation Customer Connection

B‘b‘ﬂ: Second Street

Westfield

New Dover

Need Number: JCPL-2024-033
Process Stage: Need Meeting 05/16/2024

i Substations Transmission Lines
¥ ' Cafarsy © ¢

inue Slt Legend
/N 69KV 6O kY

s L N5 KY
Noewaren| 120 WY "

Project Driver: iddlesex Switch Ta J 0 138 kv

DRT Lake Nelson O

e 161 KV
g.ew%rgnd 7 : 161 KV

230 kV
MHERY
500 kv SAGRY

Customer Service

230 kv

™ . 500 kv
Specific Assumption Reference: ) H (S
- i ! Subs |dentified 765 KV
New customer connection requests will be evaluated per FirstEnergy’s Woodbridge Energy Center 4
. .. e / 3
“Requirements for Transmission Connected Facilities” document and . et

“Transmission Planning Criteria” document.

Problem Statement: Ray

New Customer Connection — A retail customer requested 34.5 kV service for load rreville Conv
of approximately 3 MVA near Werner Substation.

Requested in-service date is 10/01/2024 * HartsiLane

L Heanshuip
Malawan

/Aﬁﬁmberde.e.ﬂ\‘;aylor Lane

Freneau

Fw

Copynght{c) 2014°Esni
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FlrstEnergy JCPL Transmission Zone M-3 Process
—~="° Windsor — Wyckoff Street 34.5 kV M65 Line Customer Connection

‘ Qldge Road
Need Number: JCPL-2024-034 CJN Holdlngs

Process Stage: Need Meeting 05/16/2024 SR
K Frincaion

W Legend

S Substations Transmissien Lines
¢ BOkV 69 kv
N3 kv M5 KV

120 kY
138 kv
. Penns Nec 161 kv
Customer Service - g . 230KV

345 kY
500 kv 345 kv

120 kV
Project Driver: 138 kv
161 kW

230 KV

765 kv 500 kv
Specific Assumption Reference: Sabe kieniified —_—
New customer connection requests will be evaluated per FirstEnergy’s
“Requirements for Transmission Connected Facilities” document and

“Transmission Planning Criteria” document.

Problem Statement:

New Customer Connection - A retail customer requested 34.5 kV service for load of
approximately 96 MVA near the Windsor — Wyckoff Street 34.5 kV M65 Line. The

East Windsor
request is approximately two miles from Windsor Substation. ‘

Wes! Froeboig

Requested in-service date is 03/04/2028 _
Smithburg

pect Road

Copynght:{c) 2014 Esn
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FlrstEnergy® JCPL TransrT\ission Zone M-3 Proc.ess
— Werner Substation Customer Connection

ﬁﬁ‘lh, Second Street

Westfield

New Dover

Need Number: JCPL-2024-035

) Substations Transmission Lines

Nﬁm e S't Legend

Process Stage: Need Meeting 05/16/2024 0%/ 60 KV 69 kv
! * M5k M5 KV
. . Ryoewaren| 10K 120 KV
Project Driver: < v 138 kY _—
: Sewaren 7' 161 kv )
Customer Service . . 161 kY
ey 230 KV
, 500 kv St
ope . 1 [
Specific Assumption Reference: \ ) 765 KV o
. . . , ; ) Subs Identified 765 kv
New customer connection requests will be evaluated per FirstEnergy’s Woodbridge Energy Center
. . . apeye ‘ / %
“Requirements for Transmission Connected Facilities” document and e

“Transmission Planning Criteria” document.

Problem Statement:

New Customer Connection — A retail customer requested 34.5 kV service for load
of approximately 1.5 MVA near Werner Substation.

N Brihd EK

Requested in-service date is 01/01/2025 ' Hansdane x : =
L Heanshury
Malswan
_ mmm“‘u\‘;raylor ol
Freneau

O

Copynght{c) 2044 Esn
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FlrstEnergy® JCP.L Transmission Zone M-3 Process
e~ Franklin No. 1 115-34.5 kV Transformer

0 15  SCsd« 6 Miles

Need Number: JCPL-2024-036 Logond haa 0 St (¥l i M Vornit
Substations Transmission Lines

Process Stage: Need Meeting — 05/16/2024 £ s o kv
* N5K 15 kv

Project Driver: 120K 120 kv

Equipment Material Condition, Performance and Risk . 198 kv

Specific Assumption Reference: o SR z;z

System Performance Projects Global Factors ::;:: Y

= System reliability and performance 765 Ky

= Substation/line equipment limits Sups Igentified
Add/Replace Transformers

Past System Reliability/Performance .
Franklin

Problem Statement: J C Png}.“n L
"=  The Franklin No. 1 115-34.5 kV Transformer is approximately 49 years old

and is approaching end of life.

=  The transformer has elevated ethane dissolved combustible gas in the
transformer oil as compared to IEEE standards.

=  The transformer relaying is obsolete.

=  The transformer circuit is limited by terminal equipment.

Existing Transformer Ratings:
= 65 /72 MVA (SN/SSTE)
= 72 /72 MVA (WN/WSTE)
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FirstEnergy

Need Number: JCPL-2024-037
Process Stage: Need Meeting — 05/16/2024

Project Driver:
Equipment Material Condition, Performance and Risk

Specific Assumption Reference:

System Performance Projects Global Factors
= System reliability and performance
Add/Replace Transformers

Past System Reliability/Performance

Problem Statement:

=  The Pequest River No. 1 115-34.5 kV Transformer is approximately 70
years old and is approaching end of life.

= The transformer is leaking nitrogen, has low dielectric strength and high
moisture content.

=  The transformer relaying is obsolete.

Existing Transformer Ratings:
= 58 /63 MVA (SN/SSTE)
= 77 /78 MVA (WN/WSTE)

SRRTEP Committee: Mid-Atlantic — FirstEnergy Supplemental 05/16/2024

ower'Mount Bethel Efferg,

7

JCPL Transmission Zone M-3 Process
Pequest River No. 1 115-34.5 kV Transformer

Legend

Substations Transmission Lines
. 69 KV B9 kY
M5 kY 115 kv
® 120kv
® 138y
® 1B1kv
230 kv
345 KV
500 kV 345 kv
765 KV
Subs Identified

120 kV
138 KV
161 kV
230 kv

HB by 4 o

Pchatcong
Elastimeld

I

_,,-»-M’a:tlns Creek

Yashngion

Copynght (c) 2014 Esn
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F:rstEnergy@ JCP&L Transmission Zone M-3 Procgss
—~ Keyport— EH Werner 34.5 kV V48 Line

Efayette Rd. {/ Ao Sty 4 e
: 4 il Moo Ared o 2ge
Need Number: JCPL-2024-038 ¥ Byl Substations Transmission Lines
: Metuchengi =7 {1 V £F 6okv 69 KV
Process Stage: Need Meeting — 05/16/2024 _ L W .
Piefson Ave } ] R L 15 kv
Project Driver: / Woodbridge Energy Center oy > i 120KV
i 4 o 138 kv .
Equipment Material Condition, Performance and Risk I / > 1614 SR
.pe . 7 N « 230KV 1S
Specific Assumption Reference: /R T e 230 kY
o N . U5 kY
System Perforr.nar?c_e Global Factors tan-Riter (Sayrevil ki :E):: o
.. Syster_n. rellablllt}//performance ek = sco (Ne'ﬂr, Jersey Steel) Subs Identified 765 KV
Line Condition Rebuild/Replacement n (Neptung)  snoie Y
=  Age/condition of wood pole transmission line structures Parlin PPN

«d Oak WD B -
O%River Sols “‘-H\'SEYPQH N l
id Oak | 4+ e i

=  The Keyport—EH Werner 34.5 kV V48 Line was constructed approximately ‘ )
74 years ago and is approaching end of life. It is approximately 9 miles g
long with 273 wood pole transmission line structures.

Problem Statement:
Williams

wavas. NaJ. T Aberdeen #eanahury

Taylor Lane B i

= Recent inspections show the line is exhibiting deterioration resulting in B s \
eneau .

increased maintenance costs. Inspection findings include: o Eide DeepRun

= 107 structures require replacement or repair due to deterioration.

= 52 structures failed inspection due to sound, woodpecker damage,
top rot, decay, cracking, and/or delamination of cross-arms.

Faryraw =

= Since 2019, the line has had 19 unscheduled sustained outages. NtJ~TRed ok
J.T. n >

= Existing Transmission Line Ratings:
= 41/50/48 /60 MVA (SN/SE/WN/WE)

EIOMon)

halal ed Baﬁlﬁp‘v‘r\th"-:lﬁ-J‘-?Cl‘4 Esii~

3
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HrstEnergy@ JCP8fL Transmission ane M-3 Proc?ss
—~ Gilbert — Pequest River 115 kV Line

Need Number: JCPL-2024-039

Process Stage: Need Meeting — 05/16/2024 Legend !
Substations Transmission Lines [
Project Driver: ; i . Hockéd
J v - SN ——{Pequest River Ponsttong
Equipment Material Condition, Performance and Risk 12;W S a
Specific Assumption Reference: 138 KV :z: ! lvidere Tap
System Performance Global Factors 1610 o : Belvidere Tap
= System reliability/performance Ny 20k er
=  Substation/Line equipment limits s i:;:z 345 KV
Line Condition Rebuild/Replacement 765 kv 500 kv

=  Age/condition of wood pole transmission line structures Subs Identified
Problem Statement:

=  The Gilbert — Pequest River 115 kV Line was constructed approximately 72 years
ago and is approaching end of life. It is 23.63 miles long with 221 (197 wood
pole, 22 steel pole & 2 lattice tower) transmission line structures.

;.
)

°/ # Morris Park
A il eariys V[ CP ok
LR RN *)Merrill Creek

Merrill, Creek

= Recent inspections show the line is exhibiting deterioration resulting in
increased maintenance costs. Inspection findings include:

= 64 structures require repairs due to deterioration.

= 80 structures require repairs to insulators and related hardware,
indicating that components are reaching end of life.

= 88 structures failed inspection due to sound, woodpecker damage, top
rot, decay, cracking, and/or delamination of cross-arms.

= Since 2022, the line has had 3 unscheduled sustained outages.

Continued on next slide...

Helesrown

idersville
\ ‘ Bingen
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FlrstEnergy® JCP8fL Transmission ane M-3 Proc?ss
—~ Gilbert — Pequest River 115 kV Line

Existing

Existing Line Conductor Rating
Rating (MVA SN/ SE/WN

Transmission Line / Substation Locations (MVA SN / SE / WN / WE) | WE)
Gilbert — Morris Park Tap 115 kV Line 118 /152 /168 /189 184 /223 /208 /264
Morris Park Tap — Merrill Creek Tap 115 kV Line 184 /223 /208 /264 184 /223 /208 /264

JCPL-2024-039

Merrill Creek Tap — Belvedere Tap 115 kV Line 184 /223 /208 /264 184 /223 /208 /264
Belvedere Tap — Pequest River 115 kV Line 184 /223 /208 /264 184 /223 /208 /264
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Solutions

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

Need Number: JCPL-2024-016
Process Stage: Solution Meeting - 05/16/2024
Previously Presented: Need Meeting - 04/18/2024

Project Driver:
Customer Service

Specific Assumption Reference:

New customer connection requests will be evaluated per FirstEnergy’s
“Requirements for Transmission Connected Facilities” document and
“Transmission Planning Criteria” document.

Problem Statement:

New Customer Connection - A retail customer requested 34.5 kV service for load of
approximately 11 MVA; location is near the Halsey Substation.

Requested in-service date is 6/30/2024

SRRTEP Committee: Mid-Atlantic— FirstEnergy Supplemental 05/16/2024

JCPL Transmission Zone M-3 Process
Halsey Substation Customer Connection

Moyt

(Whar’mn

-‘r.r.‘;g'f:.'l Bocning
Suceasdnda Fareboal)
Greystone @
o Halsey
= Stoneybrook
i
Whippany¥
' orristown
" /
Legend
Substations Transmission Lines
. EOKV 69 kV N
H5kv 15KV
bl 120 kv
ot 138 kv
161 KV
161 kV
230 KV
T 230 KV
500 kv =l
765 KV 500 kv
Subs Identified 765 kV 0 15 3 & Miles

Dot Summit

!
ontville

Williari—

West Caldwell
West Caldwell
Nk

Sy Mg
dreg

Roseland

&
g
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F:rstEnergy JCPL Transmission Zone M-3 Process
—~"° Halsey Substation Customer Connection

Need Number: JCPL-2024-016
Process Stage: Solution Meeting - 05/16/2024

Proposed Solution: Montville Whippany

34.5 kV Transmission Line Tap ‘ .

= Tap the Montville — Whippany 34.5 kV D4 Line

= Extend tap line approximately one span to customer

Add SCADA controlled switches

Modify relay settings on the Montville — Whippany 34.5 kV D4 Line

Customer

Alternatives Considered:
The next nearest alternative transmission facility to serve the Customer’s load is
approximately one mile away from the Customer’s site. As a result, the Montville
— Whippany 34.5 kV D4 Line was selected due to its proximity to the customer.

500 kv ——

345 kv
Estimated Project Cost: $S1.40M 230 kv
Projected In-Service: 06/30/2024 138 kv
Project Status: Conceptual 115kv
Model: 2023 RTEP model for 2028 Summer (50/50) sokv

46 kV

34.5 kV

23 kv

New
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Planning

Community

Questions?
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https://pjm.force.com/planning/s/

Appendix
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iaoh |laovinl NM_2 NMantina CS~hadinilla

Assumptions Activity
Posting of TO Assumptions Meeting information

Stakeholder comments

Timing
20 days before Assumptions Meeting

10 days after Assumptions Meeting

TOs and Stakeholders Post Needs Meeting slides

Stakeholder comments

Solutions
TOs and Stakeholders Post Solutions Meeting slides

Stakeholder comments

Submission of
Supplemental
Projects & Local
Plan Stakeholder comments

Local Plan submitted to PJM for integration into RTEP

Do No Harm (DNH) analysis for selected solution

Post selected solution(s)

SRRTEP Committee: Mid-Atlantic — FirstEnergy Supplemental 05/16/2024

10 days before Needs Meeting
10 days after Needs Meeting

Activity

10 days before Solutions Meeting

10 days after Solutions Meeting

Activity

Prior to posting selected solution
Following completion of DNH analysis
10 days prior to Local Plan Submission for integration into RTEP

Following review and consideration of comments received after
posting of selected solutions



Revision History
5/06/2024 — V1 — Original version posted to pjm.com
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