Appendix: Previously Reviewed Baseline
Upgrade Recommendations for the July 2022
PJM Board Review

Note: ltems presented at the June 2022 TEAC and SRRTEP meetings will also be recommended for Board approval.
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é/ PSEG Transmission Zone: Baseline
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Criteria: PSEG FERC Form 715 * f;’::v 69KV
Assumption Reference: 2026 RTEP assumption oy ::: Y CIN Holdings
Model Used for Analysis: 2026 RTEP Summer case ‘3“" 138 KV

161 KV
Proposal Window Exclusion: None . Ll e Devils Bl

230 kV
—
345 KV ol

Problem Statement: S L o Dey,Road_ “Plainsboro

The Lawrence 230/69 kV transformer # 220-4 has been identified for replacement Subs Identified : F et
based on equipment performance, condition assessment and system needs.

Violations were posted as part of the 2021 Window 3: FG# PSEG-01

- Lawrence Sub (2¥erte s @ZCBR/Bristol Myers S
@ L ]

Existing Facility Rating: 297SN/375SE, 344WN/464WE MVA j1% LS Sty Wyekok
Proposed Facility Rating: 313SN/384SE, 369WN/454WE MVA %} ]
&\ Windsor
Recommended Solution:
Replace Lawrence Switching Station 230-69kV transformer 220-4 and its 0
associated circuit switchers with a new larger capacity transformer with Load Tap
Changer (LTC) and new dead tank circuit breaker. Install a new 230kV gas
insulated breaker, associated disconnects, overhead bus, and other necessary
equipment to complete the bay within the Lawrence 230kV Switchyard. (b3704) oodbourne
Estimated Cost: $13.36 M s :
Livifoiry

Alternatives: N/A

Required In-Service: 6/1/2026 \t;.s_?smeu

Emiieg 00 " Steel Tap /o

Caivlana Lilla M <L

tC.(rosswicks
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Process Stage: Second Review

Criteria: PSEG FERC Form 715

Assumption Reference: 2026 RTEP assumption
Model Used for Analysis: 2026 RTEP Summer case
Proposal Window Exclusion: None

Problem Statement:

The Athenia 230/138 kV transformer # 220-1 autotransformer has been identified for
replacement based on equipment performance, condition assessment and system
needs. . The 220-1 Auto-Transformer at Athenia has been heavily gassing for many
years. The transformer has been de-gassed multiple times due to high levels of
combustible gas in the main tank.

Violations were posted as part of the 2021 Window 3: FG# PSEG-02

Existing Facility Rating: 606SN/807SE, 717WN/954WE MVA
Proposed Facility Rating: 606SN/807SE, 717WN/954WE MVA

Recommended Solution:

Replace existing 230/138kV Athenia 220-1 transformer. (b3705)
Estimated Cost: $13.04 M

Alternatives: N/A

Required In-Service: 6/1/2026

WwWw.pjm.com
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Process Stage: Second Review

Criteria: PSEG FERC Form 715

Assumption Reference: 2026 RTEP assumption
Model Used for Analysis: 2026 RTEP Summer case
Proposal Window Exclusion: None

Problem Statement:

The Fair Lawn 230/138 kV #220-1 Auto-Transformer has been identified for
replacement based on equipment performance, condition assessment and
system needs. The transformer has been generating acetylene since 2015 along
with other key combustible gasses.

Violations were posted as part of the 2021 Window 3: FG# PSEG-03

Existing Facility Rating: 596SN/808SE, 685WN/874WE MVA
Proposed Facility Rating: 470SN/674SE, 554WN/739WE MVA

Recommended Solution:
Replace Fair Lawn 230-138kV transformer 220-1 with an existing O&M system
spare at Burlington. (b3706)

Estimated Cost: $4.454 M
Alternatives: N/A
Required In-Service: 6/1/2026

WwWw.pjm.com

PSEG Transm|33|on Zone Baseline

J T Ak ‘UI"CUUI.VI.JJ

™A MJr\Annul e

waitimywin

Legend
Substations Transmission Lines
69 KV 60 KV
MoKy 115 kV
120 KV

Upr‘er Saddle River Montvale
2 e,
Iendale . Summt Avenue "

120 kV

138 KV S rkl
161KV 138 KV ~ Eranklin Lake f DI parki
230 kv 161 kV . .‘ \ ; R "\Ha[_ings Conlel
345KV . > |
500 kv
T65 KV ; A
g | S 2 XA . Closter “
‘ : 5% ¢ a
© Pleasantvile ~ © /=
0 f “.;\:
| &
resskill = |-
N Bumonty Dumont PS /
Sycamore
North Paterson ‘
- fgt Paterson t/ SR /all ergenfield
Jackson Rd b 5 °’5°" outh. Pa erson alley
Totowa Fometp Street Mavwood

Kuller Road " Kuller Rd

PJM©2022




é/ 2021 RTEP Window 1 Cluster No. 3 Penelec Transmission Zone: Baseline

Process Stage: Second Review

Criteria: Light Load Generation Deliverability and N-1 : o Legend
Substations Transmission Lines
Assumption Reference: 2026 RTEP assumption 6o kv 69 kv
Model Used for Analysis: 2026 RTEP Summer case P S v 15 KV
: : el 120 kY
Proposal Window Exclusion: None 138 KV o
n ;z;z 161 KV
Problem Statement: us kY 20
The Shawville 230/115/17.2 kV transformer #2A is overloaded for multiple ' 0 o

contingencies. 765 kv 500 KV

Subs |dentified 765 KV
Violations were posted as part of the 2021 Window 1: FG# N1-LLT20, N1-LLT21,

GD-LL45, GD-LL46 Harvey Run

Shawville siawvile
Rockton Mt.

Existing Facility Rating: 114SN/149SE, 147WN/178WE MVA
Proposed Facility Rating: 422SN/471SE, 530WN/544WE MVA

Recommended Solution:

Proposal ID 100 - Install a new 230/115 kV transformer and associated facilities.
Replace the Plant's 2B 115-17.2 kV transformer with a larger 230/17.2 kV
transformer. (B3708)

Estimated Cost: $8.775 M

Alternatives: Proposal ID 306 - Replace the Shawville 2A 230/115-17.2 kV
Transformer with a larger unit. ($5.4 M)

Eagle Valley

Madera

Required In-Service: 6/1/2026
'meght (c) 2014 Esn |
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B/

Process Stage: Second Review

Criteria: Winter Generation Deliverability

Assumption Reference: 2026 RTEP assumption

Model Used for Analysis: 2026 RTEP Winter retool case
Proposal Window Exclusion: None

Problem Statement:

The Dresden 345/138 kV No. 81 transformer is overloaded for an N-2 outage.

Violations were posted as part of the 2021 Window 2: FG# GD-W2-W211, GD-W2-

W214

Existing Facility Rating: 403SN/442SE, 420WN480WE MVA

Proposed Facility Rating: No change to transformer rating, 63 kA circuit breaker
Proposed Solution:

Proposal ID 408 - Install 345 kV bus tie 5-20 circuit breaker in the ring at Dresden
station in series with existing bus tie 5-6. (b3711)

Estimated Cost: $4.26 M

Alternatives: Proposal ID 442 - Interconnect the Katydid Road-Goodings Grove Blue

and AB1-122-Mole Creek 345 kV circuits at a new East Spring 345 kV substation.
($10.4 M)

Required In-Service: 12/1/2026

WWw.pjm.com

2021 RTEP Window 2 Cluster No. 2

ComEd Transmission Zone: Baseline
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Process Stage: Second Review

Criteria: Summer N-1-1 Voltage

Assumption Reference: 2026 RTEP assumption
Model Used for Analysis: 2026 RTEP Summer case
Proposal Window Exclusion: None

Problem Statement:

Voltage magnitude and voltage drop violation at several 115 kV stations in the
Allen (MetEd) vicinity for N-1-1 contingencies.

_ # of Flowgates

Violations were
posted as part of
the 2021
Window 1

N2-SVM8, N2-SVMS, N2-SVM10, N2-5VM11, N2-5VM12,
N2-SVM13, N2-SVM16, N2-5VM17, N2-SVM18, N2-
SVM19, N2-5VM26, N2-SVM27, N2-5VD1, N2-5VD2, N2-
SVD3, N2-5VD4, N2-5VD5, N2-5VD6, N2-5VD7, N2-SVD§,
N2-5VDS, N2-5VD10, N2-SVD11, N2-5VD12, N2-5VD15,
N2-SVD16

Continue on next page ...
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2021 RTEP Window 1 Cluster No. 2

MetEd Transmission Zone: Baseline
o
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S
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Legend

Substations Transmission Lines
69 kV 69 kV
nskv Qe
1206V 120 kv
138 kV

T £ 138 kv
§ 161 kV
Jexes Easten . o

345 KV 230 kV

500 KV 35KV
765 kV 500 kV
Subs |dentified 765 KV
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2021 RTEP Window 1 Cluster No. 2

MetEd Transmission Zone: Baseline

Reliability & Operational Flexibility Performance

Operational
Proposer Cost Reliability Assessment Flexibility Market Efficiency
PIM Estimate Addressed Did the Operational Detailed
Proposal (SMm) Identified solution cause Flexibility Provides ME Constructability
1D Project Description Current-Year Flowgates harm Impact Benefit Performed Comments
Does not enhance operational flexibility, as the Allen 115 kV
Dogwood Run 115/230kV Transmission
292 Prog'ect / $15.10 Yes No Medium Negligible Yes configuration remains the same - The Allen substation will be
) dropped for faults on terminating lines (Tapped Sub)
i o Does not enhance operational flexibility, as the Allen 115 kV
Dogwood Sprint 115/500kV Transmission i . . . i K
582 Proiect $21.58 Yes No Medium N/A Yes configuration remains the same - The Allen substation will be
) dropped for faults on terminating lines (Tapped Sub)
Williams Grove - Allen 115 kV line This project is similar to ID 457, with the exception of the new 115
561 upgrade sourced from Williams Grove 69 $15.62 Yes No Medium N/A kV substation will be constructed by PPL. The additional feed to
kV bus (PPL-Allen Switchyard) Allen 115kV is from 69 kV PPL system.
Williams Grove - Allen 115 kV line X o . i
o . The projectis similarto ID 99, with the exception of the new 115 kV
992 upgrade sourced from Williams Grove $18.57 Yes No High N/A _ . . .
. substation will be constructed by PPL (additional greenfield)
230kV bus (PPL-Allen Switchyard)
i i X o This project is similar to ID 113 (lacks operational flexibility), with
Multi-Driver Project: Allen-Williams . . A
386 i | $20.25 Yes No N/A additional work to solve Market Efficiency need. The ME need is
Grove Greenfield Line & Reconductor i
already addressed independently.
Th jectd 'tenh ti | flexibility due to th
113 |Allen-Williams Grove Greenfield Line $12.03 Yes No N/A © project doesnt enhance operational Tlexibility due tothe
proposed configuration (single breaker connection) at Allen 115 kV
789 New Allen 115 kV Source $28.54 Yes N/A The project causes a new violation.
477 Northern Loop STATCOM $32.16 Yes No N/A The project doesn't enhance operational flexibility.
Williams Grove - Allen 115 kV line
457 upgrade sourced from Williams Grove 69 $15.27 Yes No Medium N/A The additional feed to Allen 115 kV is from 69 kV PPL system
kV bus (FE-Allen Switchyard)
Williams Grove - Allen 115 kV line i i -
o . . Provides the most operational flexibility due to the Allen 115 kV
99 upgrade sourced from Williams Grove $17.82 Yes No High Negligible Yes i i
X proposed configuration
230 kV bus (FE-Allen Switchyard)

WWW.pjm.com
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2021 RTEP Window 1 Cluster No. 2

Independent Cost and Constructability review was performed for the following projects.

MetEd Transmission Zone: Baseline
Cost and Constructability Study Result

PIM . Independent Cost* . Enviro.n.m ental Project
Proposal Project Description Proposer Total * | Proposer Project * Cost Cap Exclusions Independent Total* Overrun Scenario Quality of Proposal & Siting / Development | Independent Constructability Findings
Project Cost ($M) Cost Cap ($M) Project Cost ($M) Proposal Completeness | Permitting .
ID ($M) . Risk
Risks
> Line: Uses Greenfield
;- 3‘30!39 :’f \I,IVTorIk ?:hange > Substation: Greenfield
- uncontroflable Force > Didn't include remote end relay and
292 Do?::ggig;g:ié-zsgkv $17.081 $19.00 131. g'ilzfatl:is;;rades $18.80 $21.20 Medium Medium |interconnection metering consideration.
! occurring after Project is > Proposal Deficiency:
initially placed in service >No High side transformer protection
(breaker)
> Line: Uses Greenfield
1. Scope of Work change > Substation: Greenfield
Dogwood Sprint 2. Uncontrollable Force > Didn't include remote end relay and
582 | 115/500kV Transmission $24.442 $27.30 i' gi?ﬂaclzs;;rades $33.52 $33.40 Yes Medium interconnection metering consideration.
Project o.ccurring after Project is > Project utilizes First Energy ROW for
initially placed in service substation siting.
> Least detailed proposal
Williams Grove - Allen 115 ; g:::g: :: ::\g'req.ts > Line: Uses Greenfield
kV line upgrade sourced 3. Force Majeure > Substation: Upgrade Construction
99 from Williams Grove 230 $19.763 $12.65 4. Legal Fees & Expenses $21.81 $23.30 High Yes Low Low > Most detailed proposal and accounts for
kV bus (FE-Allen 5..Charges assF)ciated existing substation design/expansion
Switchyard) \l/)wth acceleratlorT of work requirements
efore commercial ops.
Notes: *All costs in In-Service Year $

1. Project 292 Capped Component Costs are $15.07M
2. Project 582 Capped Component Costs are $22.60M

3. Project 99 Capped Component Costs are $12.65M Continue on next page ...

PJM©2022
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é/ 2021 RTEP Window 1 Cluster No. 2 MetEd Transmission Zone: Baseline

Fry Communicatifhs No. 4 Hampden %4
ks

- CarliSle Barr e 0.8
Carlisle Tapg®Carlisle A

el as 5(& Memﬁcsbu;g]o
arlisle Syntec " Carisle Place

Rossmoyne

Recommended Solution: / Steelton

Proposal ID 99 : At the existing PPL Williams Grove Substation,
install a new 300 MVA 230/115 kV transformer. Construct a new
~3.4 mile 115 kV single circuit transmission line from Williams
Grove to Allen Substation. Install a new Allen four breaker ring
bus Switchyard near the existing METED Allen Substation on
adjacent property presently owned by FE. Terminate the Round
Top - Allen and the Allen-PPGI 115 kV lines into the new
switchyard. (B3715)

Mt. Rock

Williams«Grove

Nottingham

Mountain Round-Top Round-To

E Zions Va

Estimated Cost: $17.82 M

Legend
Substations Transmission Lines
69 kV 69 kV

Required In-Service: 6/1/2026 o

120k 120 kv
138 KV

- £ 138 kV
¢ 161 kv
exas Eastern . —

230 kV

NS kV

345kv

500 KV 35KV
765 kV 500 kV
Subs |dentified 765 kV
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é/ AEP Transmission Zone: Baseline

Process Stage: Recommended Solution

Criteria: AEP 715 Criteria

Assumption Reference: 2026 RTEP assumption
Model Used for Analysis: 2023 short circuit RTEP case

Proposal Window Exclusion: Below 200 kV Exclusion and Immediate
Need Exclusion

Bellefonte

Problem Statement: - “34kV
FG: AEP-SC1, AEP-SC2, AEP-SC3, AEP-SC4, AEP-SC5, AEP-SC6 % " Belefonte LDxygen Plant

% kv
% Bellefonte

In 2023 RTEP short circuit case, Bellefonte 69kV breakers JJ, C, I, AB, Z 7> A
and G are overdutied. ¢ Pr?::;fm

Existing Facility Rating: St

SiERe) KA _, ' g

BELLEFNT 69kV Breakers: C, G, 27
|, JJ, 1, AB, Z

SRRTEP-West 1/21/2022 PJM©2022



AEP Transmission Zone: Baseline

B/

Recommended Solution:

Replace overdutied 69kV breakers C, G, |, Z, AB and JJ in place. The new 69kV breakers
to be rated at 3000 A 40kA breakers. (B3350.1)

Transmission Estimated Cost: $2.0M

Remote end relaying at Point Pleasant, Coalton and South Point 69KV substations
(B3350.2)

Transmission Estimated Cost: $0M
Distribution Estimated Cost: $1.52M

" . Bellefonte
Preliminary Facility Rating: 34KV
% 69kV
BELLEFNT 69kV Breakers: C, G, I, JJ, |, 40 % Bellefonte

AB. 7 138KV
l .‘~ | & A B
ﬁé r
o Products

Ancillary Benefits: Breakers C, G, |, Z, AB and JJ are Qil Circuit Breakers without oil (KP)

containment. Qil filled breakers have much more maintenance required due to oil handling
that their modern, SF6 counterparts do not require. Spare parts for these units are difficult "#.,5
to impossible to procure, and this model type is no longer vendor supported. ' o,

Required IS date: 6/1/2023
Projected IS date: 6/1/2023
Previously Presented: 12/17/2021

SRRTEP-West 1/21/2022 PJM©2022




AEP Transmission Zone: Baseline
é/ Bexley Breaker Replacement

Process Stage: Recommended Solution

¢ 3
Criteria: AEP 715 Criteria 5 i
Assumption Reference: 2026 RTEP assumption : Lts
Model Used for Analysis: 2023 short circuit RTEP case i

- Rockwell
Proposal Window Exclusion: Below 200 kV Exclusion and BT cboA No.2 ., Metal Container
Immediate Need Exclusion tatian AVENUE (€S) T Yearling @ Corporation

Villiage gextey - Soint €1 ‘B&ﬂer \'wﬂ o
Problem Statement: & Brond strest - Entsron
- ‘{.* b &\ ree East Broad
FG: AEP-SC7, AEP-SC8 : % oy dsuc““.d“
In 2023 RTEP short circuit case, 40 kV circuit breakers '42' and '43' Gay Street % f% Etna Road
at Bexley station are overdutied. ? 90 Gircuit
Mound Street ey

Existing Facility Rating: | K

Livingston *
Avenue

Breaker KA

Bexley 40kV Breakers: 42, 43 10

SRRTEP-West 1/21/2022

PJM©2022



AEP Transmission Zone: Baseline
é/ Bexley Breaker Replacement

Recommended Solution:

Replace circuit breakers '42' and '43' at Bexley station with 3000A, 40 kA 69
kV breakers (operated at 40 kV), slab, control cables, jumpers. (B3354)

Transmission Estimated Cost: $1.0M
Preliminary Facility Rating:

K]
5
i
a

Blacklick

pnoma gg) AElD JUES - U

Rockwell
No. 2

SAINT CLAIR gl Metal Container
. ; o Corporation

Villiage gextey - S8t ‘B&ﬂer o
Bexley 40kV Breakers: 42, 43 40 £

i
& "tBroad street - veor! East Broad
o Street
&\

East Broad
Q*‘

Ancillary Benefits: Bexley 40kV breakers 42 and 43 are 1970’s vintage Oil S -
type Circuit Breakers without oil containment. Qil filled breakers have much Gay Street % f% Etna Road
more maintenance required due to oil handling that their modern, SF6 us

counterparts do not require. Spare parts for these units are difficult to Mound Street

740 Cireuit
impossible to procure, and this model type is no longer vendor supported. =% s

Required IS date: 6/1/2023 - 4 — Avgrue %

)

Projected IS date: 6/1/2023 | Bl e %

D

Previously Presented: 12/17/2021 s :

L A
Brogg suect

4

roves Road

SRRTEP-West 1/21/2022
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AEP Transmission Zone: Baseline
é/ South Side Lima Breaker Replacement

Process Stage: Recommended Solution

Criteria: AEP 715 Criteria

Assumption Reference: 2026 RTEP assumption
Model Used for Analysis: 2023 short circuit RTEP case

Proposal Window Exclusion: Below 200 kV Exclusion and
Immediate Need Exclusion

Woodlawn (OF)

Problem Statement: e et e -
FG: AEP-SC13, AEP-SC14 “;::‘:’53
In 2023 RTEP short circuit case, 34.5 kV circuit breakers 'A" and Westinghouse

Lima South

Foundry Park  Side Lima

'B' at South Side Lima station are overdutied.
Existing Facility Rating: Ercello

R aBuckeye Road
4prind = ST|on (cust)

[ s 8

e
'O SW. - Sterling 138 Cirsilt

South Side Lima 34.5kV Breakers: A, B 14.2 o BUCKEYE

) (CUsT)
4

dShawnee Road

SRRTEP-West 1/21/2022 PJM©2022




AEP Transmission Zone: Baseline
é/ South Side Lima Breaker Replacement

Recommended Solution:

Replace 34.5kV circuit breakers 'A' and 'B' at South Side Lima station with
1200A, 25 kA 34.5 kV breakers , slab, control cables, jumpers. (B3355)

(LIMA)

Central|
Avenue (OF) §

Transmission Estimated Cost: $0.75M

m =
“idle Lima 34 Cirouit

[

v
~N
X
d

-
[
]
-5
-
(]
E
=
i
z
g
(]

Preliminary Facility Rating:

Breaker m
ast |
3 - West Lima 138 Cireui Hove; e g\\"v'

ouit

South Side Lime 34.5kV Breakers:A, B 25 J

1I~'u"esl Lima Bearing
(cust.)

’.
Fou,

Ancillary Benefits: South Side Lima 34.5kV breakers Aand B are 1950’s

vintage Oil type Circuit Breakers without oil containment. Qil filled breakers raies
have much more maintenance required due to oil handling that their modern, et Rl
SF6 counterparts do not require. Spare parts for these units are difficult to )
impossible to procure, and this model type is no longer vendor supported. T ?TRE#NCE %{E;gw
Required IS date: 6/1/2023 91
Projected IS date: 6/1/2023 > e o
R W. - Sterling 138 cireuit

Previously Presented: 12/17/2021 N il

‘,ﬂ a

all
dShawnee Road

PJM©2022
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AEP Transmission Zone: Baseline
é West End Fostoria Breaker Replacement

West Longley

Process Stage: Recommended Solution

Criteria: AEP 715 Criteria

Assumption Reference: 2026 RTEP assumption
Model Used for Analysis: 2023 short circuit RTEP case

Proposal Window Exclusion: Below 200 kV Exclusion and
Immediate Need Exclusion

¢ |
Sunoco Pipeline
(Customer Owned)

Fostoria Central - Lemoyne (FE)

it
o Cirou
A% Bendix _
(Fostoria) Buckley Road

[~
o,
.
e

Arbor Street North End
- Fostoria ‘,ﬁd
’

East End
MENELL Fostoria
MINING ¥

Problem Statement:
FG: AEP-SC15 %, | (cusTomy

Fostoria West Williston
(Hancock Avenue
End 4

In 2023 RTEP short circuit case, 69 kV circuit breaker 'H' at West Wood Co0p)  renari Rl il

Fostoria Fostoria Standard Oil Airco (North

End FOStorIa Statlon IS OverdUtled Central 345kVv."Central Fostoria
138kV :Cerlrrai Co-op)

3
g
1
&
%

Existing Facility Rating:

West End Fostoria 69kV Breakers: H

SRRTEP-West 1/21/2022 17 PJM©2022



AEP Transmission Zone: Baseline
é/ West End Fostoria Breaker Replacement

West Longley

Recommended Solution:

Replace circuit breaker 'H' at West End Fostoria station with 3000A, 40 kA
69 kV breaker , slab, control cables, jumpers. (B3356)

Transmission Estimated Cost: $0.5M

‘Sunaco Pipeline
(Customer Owned)

Fostoria Central - Lemoyne (FE)

it

o Cirou
A% Bendix

(Fostoria) Buckley Road

Preliminary Facility Rating:

Breaker KA

West End Fostoria 69kV Breakers: H 40

[~
o,
.
e

Arbor Street North End
- Fostoria ‘,ﬁd
’

East End
MENELL Fostoria
MINING @
Y (CUST. OWN;
% g

Required IS date: 6/1/2023 Fostora . Wilston

(Hancock End Avenue

3
g
1
&
%

Wood Co-op)
o o

Projected IS date: 6/1/2023 . Fostoria
Fostoria Fostoria Standard Oil Airco (North
Previously Presented: 12/17/2021 Central 34ekve Comiral  Fostoria Central Co-op)

SRRTEP-West 1/21/2022 18 PJM©2022



AEP Transmission Zone: Baseline
é/ Natrium Breaker Replacement

t Kamm

Process Stage: Recommended Solution

Criteria: AEP 715 Criteria

Assumption Reference: 2026 RTEP assumption

Model Used for Analysis: 2023 short circuit RTEP case

Proposal Window Exclusion: Below 200 kV Exclusion and
Immediate Need Exclusion o " Sims Run
(Domtl;n!on)

Problem Statement:

Kammer - Ormet No. 2 138 Cireui

rowit

2
H
-
L]
L
M
L
-
é
Fd
-
L
E
-
Q
'
-
]
E
;
x

Ci

FG: AEP-SC10, AEP-SC11, AEP-SC12 :

In 2023 RTEP short circuit case, 69 kV circuit breakers 'C', 'E', and 4 Roundbottom £

'L at Natrium station are overdutied. " oo H
$

Existing Facility Rating:

Kammer . Mountaineer 765 Cireuit

Breaker KA

Natrium 69kV Breakers: C, E, L 21 1 o
A o Ormet North Proda

S tation

a
Hannibal
Station

PJM©2022

SRRTEP-West 1/21/2022




AEP Transmission Zone: Baseline
é/ Natrium Breaker Replacement

()
N

%,

Recommended Solution:

[

E

3

Replace circuit breakers 'C', 'E', and 'L' at Natrium station with 3000A, 40 kA ‘ '4;% i
69 kV breakers, slab, control cables, jumpers. (B3357) "'s‘ Eg
Transmission Estimated Cost: $1.5M *: EE

Preliminary Facility Rating: H i

- Sims Run °

Breaker KA i
1 . atrium “i
Natrium 69kV Breakers: C, E, L 40 - . %‘1 H

Ancillary Benefits: Natrium 69kV breakers C, E and L are Oil Circuit
Breakers without oil containment. Qil filled breakers have much more
maintenance required due to oil handling that their modern, SF6 counterparts
do not require. Spare parts for these units are difficult to impossible to procure,
and this model type is no longer vendor supported.

Required IS date: 6/1/2023
Projected IS date: 6/1/2022
Previously Presented: 12/17/2021

Kammer . Mountaineer 765 Cireuit

Ormet North Froda
r1‘-:7tami<>r1

a
Hannibal
Station
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Process Stage: Recommended Solution
Criteria: EKPC 715 Criteria
Assumption Reference: EKPC Assumptions Presentation Slide 3-10

Model Used for Analysis: EKPC'’s internal models representing
2024/25 winter peak conditions that were used for EKPC’s annual
system screening analysis for 2021 planning cycle. Includes Cooper
Units 1 and 2 off with replacement generation imported from south of
EKPC system.

Proposal Window Exclusion: Below 200 kV Exclusion

Problem Statement:
FG: EKPC-T1

The Summer Shade-West Columbia 69 kV line section is overloaded for

a N-1 outage.
Existing Facility Rating:

Branch | SNISEWNWE (MVA)

2SUMM SHADE-2W COLUMBI T 69 kV  57/63/82/86

SRRTEP-West 3/18/2022

EKPC Transmission Zone: Baseline

Summer Shade-West Columbia 69 kV Rebuild

Substations

B9 kY

115 kv
120 KV
138 kV
161 KV
230 KV
J45 KV
500 kV
TE5 KV

Subs Identified

Cave City

o 3 14 Miles

I f ' ¥ I \ ' | |
\$ummersville

Legend

Transmission Lines
6O kV

115 KV Campdéfisvite Bass
120 kv Taylor
138 KV
.Green County
161 KV
S8R /breen burg
345 KV
500 kv
: ' Coburg
TE5 KV -
\oMcKln ney's Corner
Harsgdlave [MONSCV =3
g ave City Jct

Garlin Sewelltc

Barren County E K P C

h ia\ Coburg_Jc
Goodnight Knaob Lick . Columbia .
West Columbia : Columbia 2
Wes#CBlumbia Russell Spring
/ KU Russell Sprinb;
West Glasgow J.B. Galloway Edmonton Ind Park
Parkwqaij' S0fn
Beckton South Glasgow
Fox, Hollow
Patton Road Jct Russell County, ‘
Sewell TN°o”
Roseville” ~Summer_Shade, .
Summer Shad
ol
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é/ EKPC Transmission Zone: Baseline
Summer Shade-West Columbia 69 kV Rebuild

Recommended Solution: Logond e S =
Substations Transmission Lines

Rebuild the Summer Shade-West Columbia 69 kV 0.19 miles of 266 ST 60 KV \Gummersville - 4
conductor double circuit to 556 conductor. (b3709) . Ll Fosics gL 7

120 kv
Total Estimated Cost: $0.191 M 198K 138 kv

161 kv S .Green County
. - . . 230 kv

Preliminary Facility Rating: e 0w /Greenburg

500 kv 345 kv

Branch | SNISEWNWE (VA

;i: \Ifdenli fied :zz : ' g Coburg
2SUMM SHADE-2W COLUMBI T 69 KV 73/76/86/89 N \ MeKinneys Comer
Ancillary Benefits: AT /.igaﬁe City Jet
E K P C

Minimizes maintenance costs and increases operational flexibility over a ey G, Sewelltc
MOT increase.

. Knob Lick Columbia Cobur ‘“‘J'C
> iach 7 West Columbia : Columbia 2
Required IS date: 12/1/2025 Wes#Cglumbia Russell Spring

Projected IS date: 12/1/2025 KU Russell Sprinbg

West Glasgow J.B. Galloway Edmonton Ind Park

9 GaoafGorin
:B Pkatrkway South Glasgow
eckton Fox. Hollow
Patton Road Jet

Roseville” ~Summer Shade .
o= Summer Shad

Russell County, ‘
%o
Sewell TN |

cD@
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Process Stage: Recommended Solution

Criteria: Generation Deliverability

Assumption Reference: 2026 RTEP assumption
Model Used for Analysis: 2026 Summer RTEP case
Proposal Window Exclusion: Below 200 kV Exclusion
Problem Statement: GD-S24 & GD-S29

In 2026 RTEP Summer case, Yukon to AA2-161 Tap 138 kV lines are
overloaded due to single contingencies.

C I

Yukon to Westraver 138 kV 308/376/349/445

Westraver to Charleroi 138 kV 274/342/345/382

SRRTEP-West 4/22/2022

APS Transmission Zone: Baseline
Yukon to AA2-161 Tap 138 kV

T Miles
/ % CEdBe LT it e (1T 9 il |
T " Bethel Park . .
s Wycoff
Peters  Mitchell
Union Jet. Tap &f koh, DN
F’F}f‘ﬁ”" Rhodes Lane
-'-'n.'.oﬂ'-ene( o
oS : Tenaska Westmoreland
&L\ "’WEStra.V%Westraver |
Vanceville A P - r_w ’ Smithton
TAP1271 o oMY shepler Hil Jet. Tap
Charleroi v -
Charlerdl
Rt - sy Layton Jct. Tap
% Frazier
Lavend Allenport

Substations Transmission Lines
60 KV 69 KV

California

115KV 115 KV

120 KV
138 KV
161 KV

161 kV

230 kv Malden
e e Th
345 KV 230 kv

500 Ky M5 kY

120 kY
138 kV

765 KV 500 kv

Subs Identified 765 KV
Luzerne Gopyrnight (c) 2014 Esn
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Recommended Solution:

Expand the future AA2-161 138 kV six (6) breaker ring bus into an eleven (11)
breaker substation with a breaker-and-a-half layout by constructing five (5)
additional breakers and expanding the bus. Loop the Yukon - Charleroi #2 138 kV
line into the future AA2-161 substation. Relocate terminals as necessary at AA2-
161. Upgrade terminal equipment (wavetrap, substation conductor) and relays at
Yukon, Huntingdon, Springdale, Charleroi, and the AA2-161 substation. (b3710)

Transmission Estimated Cost: $14.37M

Preliminary Facility Rating:

e

Yukon to Westraver 138 kV 308/376/349/445
Westraver to AA2-161 138 kV 308/376/349/445
AA2-161 to Charleroi 138 kV 297/365/345/441

SRRTEP-West 4/22/2022

APS Transmission Zone: Baseline
Yukon to AA2-161 Tap 138 kV

T Miles
& GlaSE00
Cligdr TN e -n ante|

U7 Bethel Park

r. - o
SasiOpie Ewrama

Wycoff
Peters  Mitchell
Union Jet. Tap &f kon Waltz
Dy 3 Rhodes Lane
-'-'r:-'»oﬂ"ene( o
el Tees / Tenaska Westmoreland
e "’WEStra.V%Westraver |
Vanceville A P " an - ’ Smithton
TAP1271 BEIMON * ohepler Hill Jet. Tap

Charleroia.«
Charler8i <~

l)r-"-lwi-‘:.ﬂ'

—

ayton Jct. Tap

¥ Frazier
Legend Allenport

Substations Transmission Lines
60 KV 69 KV

California

115KV 115 KV

120 KV
138 KV
161 KV

161 kV

e Malden
Y
345 KV 230 kv

500 Ky M5 kY

120 kY
138 kV

T65 KV 500 kv

Subs Identified 765 KV
Luzerne Gopyrnight (c) 2014 Esn
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é/ APS Transmission Zone: Baseline
Yukon to AA2-161 Tap 138 kV

Alternatives: Reconductor both Yukon - AA2-161 138 KV lines. This = 117 5 Wil il Wl
alternative would cost $15.1 million. i f etk g i

Wycoff
Ancillary Benefits: Looping the Yukon - Charleroi #2 138 kV line into _ 7 e L0
the future AA2-161 substation would alleviate the thermal overload vy, v g Oty Run o=
violations. This project will also provide an additional network path stk w v Tenaika WEEDaeldnd
from Yukon to Springdale, which is currently unavailable for multiple : A Lp e ra-"%"?"es"m’ |Smimmn
P4, P6, & P7 contingencies. v 2 |

TAP1271 o oMO shepler Hill Jet. Tap
Charleroil v

Required IS date: 6/1/2026 o G ) Ao

4 Frazier
Projected IS date: 6/1/2026 cusatons “‘**‘:m,:m . Allenport

California

115KV 115 KV

120 KV
138 KV
161 KV

161 kV

e Malden
Y
345 KV 230 kv

500 Ky M5 kY

120 kY
138 kV

T65 KV 500 kv

Subs Identified 765 KV
Luzerne Gopyrnight (c) 2014 Esn
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é/ EKPC Transmission Zone: Baseline
leerty Junction Cap Bank

Process Stage: Recommended Solution Legend S dise (F, 5 -Shdios Three-Forks (it J
. . . . Substations Transmission Lines Ind Park [T Faw ap UI'IIDI'I Clt)’
Criteria: EKPC 715 Criteria E .+ eokv 60 kV - BT DI W
. . . ) + 15KV 115 KV Toddville Four Mile Road
Assumption Reference: EKPC Assumptions Presentation Slide 3-10 120 KV — o HLETE (G ] 21e Rebh

138 kV

Model Used for Analysis: EKPC’s internal models representing e - e NP Eane 2 '|
2022/23 winter peak conditions that were used for EKPC's annual e oy RuNFamLQ b2
system screening analysis for 2021 planning cycle. Includes Cooper 5 a5k Jille | PP G
Units 1 and 2 off with replacement generation imported from north of 765 KV 500 KV Gafrard County siaail - Foo A b
ubs Identl 5 o Y B Fobe, erea

EKPC SyStem ' Subs Identified TE5 KV T4my GOOCh L / Paitt Lick
Proposal Window Exclusion: Immediate Need/Below 200 kV -l U i Vol e s
Exclusion Peyton s Store Conway Three Links Sand Ga

. E K oty B
Problem Statement: C sey County Vot 0y g McK 3
FG: EKPC-VM1, EKPC-VM3, EKPC-VM4 -] Brodhead
Low voltage at Broughtentown, Tommy Gooch and Highland 69 kV for a MGlive Jot Maretburg Tap s maretburg
N-1 outage. Liberty Jct i Eberle
Existing Facility Rating: N/A Crvston Liberty Jct 46 P10y EKT °\ /

Eberle\T
Proposed Solution: EOP a Sou Dl (T e'e/ap
Install a 28 MVAR cap bank at Liberty Junction 69 KV. (63712) Pulaski CUNY| asanijMotor Wheel North London mépiesvill
Total Estimated Cost: $0.542 M \ ‘ Windsor - Pulaski Co. Jot N‘elson Yalley’shop\fllll-e | CEaStt Bler: ‘ ad h
Preliminary Facility Rating: N/A ?amn Sewelion S/t Wesbs Cross Roads oy i g ouvr:'y tnL
: . - ~ Denha est Lo
il IO I VG i o
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é/ EKPC Transmission Zone: Baseline
Liberty Junction Cap Bank

¥
Alternatives: Logend W L5 A8 AT / Three FGrks Hargettj
) ) . Substations Transmission Lines Ind Fark e Faw UI'IIDI'\ City
1. Build KU Stanford-Tommy Gooch normally-open connection using  TEESSEEE 60 kv [ Ny
556 ACSR (3.4 miles). . = R\ oI f o :ﬂ': ' ':‘"e B
120 kv - ! ake Reba
2. Build second line from Garrard Co-Tommy Gooch using 556 ACSR ::f:: 138 kv llard Duncannon Lane
(7.3 miles) with Tommy Gooch served radially. . 20w 1614 b Nt Farm Jot Crooksville
230 KV Parihare
3. Build Brodhead-Broughtentown normally-open using 556 ACSR (8 " 345 kY SESY :
miles). S 00 kv R Gatrard County ol %’ Hickory Plains
. . . _ Subs Identified 765 KV A saint Lok Ta g S, OETER
4.  Build Three Links Jct-Tommy Gooch normally-closed line using TAmy A /7 Paint Lick

Three Links Jct
Conway Sand Ga

Three Unksﬂ
C c/ McK
Brodhead LGEE B

556 ACSR (16.67 miles). Marion Co. Industrial
Ancillary Benefits:

Peyton s Store

E K
Provides voltage support for the Oakhill area without need for future C Bay oounty

: : Highland
projects as compared to other alternatives. v ¥ Brodhead
Required IS date: 12/1/2022 MBlive Jot | aretburd Tap y varetburg
Projected IS date: 12/1/2022 Liberty Jct ISl Eberle
Cr ston Liberty J Flovd EKT
Phil Contown Road d Sou‘th Floyd Walnut Grove Eberle Tap

Pulaski Coun C
™| Asahi/Motor Wheel  North London

sa Maplesvills
e Shopville East BénTataz, Az i
Nel Vall —

i Windsor - Pulaski Co. Jet. ar ! i Laurel County Ind ¥ i‘
rlin - Sewellton Jet 2 Norwose- East’'Somerset .l' &

- Webbs Cross Roads
Coburg Jct E ' Denham Noorwood Jct West Lo
g Salem% \Fancy A ”'o“‘y Pinels ___“.

"

3"1»’
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Process Stage: Second Review
Criteria: Winter Generator Deliverability

Assumption Reference: 2026 RTEP assumption I

Model Used for Analysis: 2026 RTEP Winter case
Proposal Window Exclusion: Substation Equipment and Below 200 kV exclusion

Problem Statement: The Preston - Todd 69 kV circuit is overloaded for line fault i"x{, \

stuck breaker contingency. A
Violations were posted as part of the 2021 Window 1: (FG# GD-W30 )

Existing Facility Rating: 82SN/93SE, 96N/105WE MVA

Proposed Facility Rating: 95SN/130SE, 125WN/162WE MVA

Recommended Solution: 5
Replace the 4/0 SDCU stranded bus with 954 ACSR and a 600 A disconnect switch Faly
with a 1200 A disconnect switch on the 6716 line terminal inside Todd substation (on il
the Preston — Todd 69 kV circuit). (B3688) i

Estimated Cost: $0.75 M

Alternatives N/A
Required In-Service: 6/1/2026

SRRTEP — Mid Atlantic 01/20/2022
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Process Stage: Second Review

Criteria: PSEG FERC Form 715

Assumption Reference: 2026 RTEP assumption

Model Used for Analysis: 2026 RTEP Summer case
Proposal Window Exclusion: Immediate Need/ Below 200 kV

Problem Statement:

Alarge customer located in the Princeton Area is increasing peak load to 44MW. Per
PSE&G's FERC Form 715 criteria, if load exceeds 20 MW and an N-1-1 event would
result in a complete loss of electric supply for more than 24 hours, a third source is
required.

Recommended Solution:

Construct a third 69kV supply line from Penns Neck substation to the West Windsor
substation. (B3703)

New Rating: 95SN/131SE, 126WN/154WE MVA

Estimated Cost: $1.05 M

Alternatives:
»  Athird 69kV supply from Ridge Road would be considerably longer with routing
challenges.

* There is no transmission in the area for a potential alternate supply.
Required In-Service: 1/1/2023

SRRTEP — Mid Atlantic 01/20/2022

PSEG Transmission Zone: Baselin

T

2

Transmisssan Lines

80 kv

/ 102:1 -.
345 KV
S0 ontgomery PSEG
e Vv
ge Road
Madnt Rose C.JMN Holdings
. ARG, :
/ P e S E Devils Brook

98

- f pewell Solar Z-650 Tap
" Nilliams Gas Transco

i 4 Squibb

¢, Clarksville

o
Penns Ne Flainsboro Melrich

Montgomery
Customer

Lawrence Substation

In Service 69 kW

Mew Project 69 KY
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é/ JCPL Transmission Zone: Baseline

B3674, B3675 and B3676 Upgrades Change

The B3674, B3675 and B3676 upgrades were identified as part of the 2021 RTEP Window 1 to resolve a First Energy FERC FORM 715 criteria.

* B3674 - Replace Five Atlantic 34.5 kV breakers (J36, BK1A, BK1B, BK3A and BK3B) with 63kA rated breakers and associated equipment

* B3675 - Replace Six Werner 34.5 kV breakers (E31A_Prelim, E31B_Prelim, V48 future, W101, M39 and U99) with 40 kA rated breakers and associated equipment
» B3676 - Replace One Freneau 34.5 kV breaker (BK6) with 63 kA rated breakers and associated equipment

Based on the latest First Energy analysis, it was determine that the B3674 and B3675 upgrades are driven by the B3130 (the MCRP replacement projects). As a result the
baseline upgrade # for the B3674 and B3675 will be replaced by the following.

* B3130.11 - Replace four Atlantic 34.5 kV breakers (BK1A, BK1B, BK3A and BK3B) with 63kA rated breakers and associated equipment
» B3130.12 - Replace Six Werner 34.5 kV breakers (E31A_Prelim, E31B_Prelim, V48 future, W101, M39 and U99) with 40 kA rated breakers and associated equipment.

The B3676 will be canceled, the Freneau 34.5 kV breaker BK6 is no longer overdutied.
The Atlantic J36 breaker replacement will be canceled, the breaker is no longer overdutied.

SRRTEP — Mid Atlantic 05/16/2022 PJM©2022




