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Changes to Existing Projects

Baseline Reliability Projects
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é AEP Transmission Zone: Baseline
B3104 Cost Increase

B3104: Previously presented on 03/07/2019 TEAC t fgagf:ware N {
urve noal
Problem Statement: Polaris - Westerville 138 kV line is overloaded for multiple N-1-1 Tangy de"YWWd Berkshire Trent  Ger
contingency pairs with the Conesville unit 4 deactivation. \Bﬁlle'ﬁoint
. . Sunb _—_—\——-—“_
B3104 scope: Perform a sag study (~ 3.6 miles) to increase the Summer Emergency J TNy
rating to 310 MVA - Creé 15

—  Current rating: SN 223 MVA / SE 226 MVA
— New rating: SN 223 MVA/ SE 310 MVA
Original Estimated Cost: $0.5M -> New Estimated Cost: $3.82M

Required IS Date: 6/1/2020

Maliszewski

Original Projected IS Date: 6/1/2020 -> New Projected IS Date: 1/24/2023 \ Polaris _~ Genoa
Sawmill creit A (O
Reason for the Cost and IS Date Change: After LIDAR was completed it was N— — et A\ poions P
determined that the full scope of work is required in order to meet the desired ratings Brookside Westerville{®) v
noted above. The scope includes: Ten structure replacements, three distribution poles ATy - Jug Street
e s o e . : Huntley Spring Road
modifications, re-sag two spans of existing conductor, and one existing street light : Logond Linworth v
r el oc atl on. Substat;n:v Transmission Lines
69 kv .
The scope of work combined with material procurement issues led to delays in the - TSRV 15KV . : Blendon Babbitt
project’s initial timeline. The projected timeline of the project has continued to be 1223 120KV Karl
updated in the PJM construction tracker as changes have occurred. ok 138 KV L M°|r_|3: !
In order to alleviate the possible overload condition until such time the permanent . 230KV 161KV Sedilss p Gahanna
solution can be implemented, a potential operating procedure was identified to open .+ kY S0 uper Abrasives dc Stelzer
the 138 kV line between Genoa and Spring Road SW to offload the Polaris — Westar 20 S0y e : Clinton
line if the loading rises above the emergency rating in real time operations. SR PO , : Blacklick
Subs Identified 765 kV DRt 3.5 Qhics Yearling

[ 1 | Outerbelt

Copyright:© Z-é-aﬁlﬁ'éri
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Recommended Solution

Baseline Reliability Projects
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é/ AEP Transmission Zone: Baseline
Darrah — Barnett 69 kV Line Rebuild

——— Fxizting

Process Stage: Recommended Solution - WO B — s Proposed
Criteria: AEP 715 Criteria | | 1 qf m— Related
Assumption Reference: 2027 RTEP assumption { = ‘,-f’ 3 "
Model Used for Analysis: 2027 Winter RTEP case N f’“ - :w: a 4
Proposal Window Exclusion: Below 200 kV Exclusion ; D ’:V -
Problem Statement: 2022W1-AEP-T1, 2022W1-AEP-T2
In 2027 RTEP winter case, the Darrah — Barnett 69 kV line is overloaded -~ M"";,s.st. 77 street artington 34 cireuit
under a N-1-1 contingency scenario ol AL "-f;'i,;:,';-,ﬂ,

e o i1 | gure
Existing Facility Rating: RN T\ e

Darrah — Barnett 69 kV 50/50/63/63

PJM©2022
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é/ AEP Transmission Zone: Baseline
Darrah — Barnett 69 kV Line Rebuild

Recommened Solution: — Existing
* Rebuild the existing Darrah - Barnett 69 kV line, approximately 2.8 W - s FProposed
miles and replace a riser at Darrah Station. (B3722) | = {"ﬂ m— Related
| - 1 % 2
_ | Y L
Transmission Estimated Cost: $6.98M ) g ‘? S L
Ancillary Benefits: Supplemental needs on the Darrah — Barnett 69 kV |1 = = If'_‘}%;ﬂ‘ -
line section: Darrah - Owens lllinois Circuit originally installed in 1954, ;‘ T

currently has 213 conditions on 86 structures

WV i I'Ii_
i East

Preliminary Facility Rating: “Huntington gass - garran -2t B

STweanty Sixth

(on 69 circuit Pumping
Darrah — Barnett 69 kV 93/114/118/134 st Wt

parre”

:Sl'rﬂﬂt 24 m,,ﬁt

untingten

T
= -_mm'r“"'l" Barnett

Required IS Date: 12/1/2027
Projected IS Date: 12/1/2027
Previously Presented: 9/16/2022
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é/ AEP Transmission Zone: Baseline
George Washington-Kammer 138kV Line Rebuild

Process Stage: Recommended Solution

Transmission Line

— 23 kv i Seorge

Criteria: Summer Generation Deliverability 34 kv : ¢ <shington

40 kv

Assumption Reference: 2027 RTEP assumption e
Model Used for Analysis: 2027 Summer RTEP case e
Proposal Window Exclusion: Below 200 kV Exclusion T en

230 kv
345 kv

Problem Statement: 2022\W1-GD-S1032

In 2027 RTEP Summer case, the George Washington-Kammer 138 kV line o
is overloaded under a contingency scenario in generation deliverability test. -y

S00 kW
T&5 kW

SN

Existing Facility Rating: "'E
%Pawhatar?n Flyer Switch
= {ren":ied)
. ammer e JAKammer
George Washington — Kammer 138kV  446/621/563/698 ey 1 2exvkr<ammer 6

400 Yard = e

e
Kammer 765-500K Vo resy.

Mitchell jo McElroy Sw. M

lanE oFijsh Creek

- -
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é/ AEP Transmission Zone: Baseline
George Washington-Kammer 138kV Line Rebuild

Recommended Solution:

* Rebuild the George Washington — Kammer 138KV circuit, except for Existing:

0.1-mile of previously-upgraded T-line outside each terminal station i
(6.7 miles of total upgrade scope). Remove the existing 6-wired Kammer aad
steel lattice towers and supplement the right-of-way as needed. 69 kv
(B3723) 34.5 kV

23 kv

138 kv

Transmission Estimated Cost: $18.3M

Ancillary Benefits: Addresses M-3 facility condition needs (AEP-2021- Weshieon
OHO013), as presented in 3/19/2021 and 5/19/2022 W-SRREP
Preliminary Facility Rating:
Proposed:
Branch | SNSEWNE (v
George Washington — Kammer 138kV  730/747/791/791 Kammer
Required IS Date: 6/1/2027
Projected IS Date: 6/1/2024
: . George
Previously Presented: 9/16/2022 sl
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é/ AEP Transmission Zone: Baseline
Roanoke Station Circuit Switcher

Process Stage: Recommended Solution
Criteria: AEP 715 Criteria

Assumption Reference: 2027 RTEP assumption ALKER CHNE | sev s G et VIEON WEAVING ML
Model Used for Analysis: 2027 Summer RTEP case = L R
Proposal Window Exclusion: Below 200 kV Exclusion g

Problem Statement: 2022\W1-AEP-T5 through T9 *R@-hHDKE

In 2027 RTEP summer case, the Cloverdale-Ingersoll Rand-Monterey
Avenue 69 kV line sections are overloaded under multiple N-1-1
contingency scenarios.

o
w1
] ot
"'l\
o
b‘."l*P CLEARHROOK
A
ﬂ';.
ey
STARKEY

olima 132 kV AEP - APCO
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é/ AEP Transmission Zone: Baseline
Roanoke Station Circuit Switcher

Recommended Solution:

 Install 138 kV circuit switcher on the high-side of
Transformer #2 at Roanoke Station (previously proposed L KR MmE | sevenmisrater | CAMpBELLMENGE T A
as a portion of s2469.7, posted in 2021 AEP local plan) .

WL LT AVENLE

Transmission Estimated Cost: $0.1M y g el

Ancillary Benefits: Separates the transformer and bus zones
of protection. Included as part of s2469.7 previously, now
converted to baseline

wt ®

&t
1“‘1“
e

N
b‘..'qP CLEARBR OOM

1EJI,_vl

Required IS Date: 6/1/2027

olima 132 kV AEP - APCO

Projected IS Date: 6/1/2027
Previously Presented: 9/16/2022
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é ATSI Transmission Zone: Baseline
Avery Hayes 138 kV line

0 25 10 Miles
Process Stage: Recommended Solution T —— —
Criteria: Generation Deliverability L. s
) a8 120 kv e r
Assumption Reference: 2027 RTEP assumption e ;
. o 230KV ST — U ":\‘-.
Model Used for Analysis: 2027 Summer RTEP case . asw v
. s00kv el SX
Proposal Window Exclusion: Below 200 kV Exclusion | AR
Problem Statement: 2022W1-GD-S1030 = Gm;n’,:,,;]; 'N_(w D;;amm
. ; AT Visteon-Ford/’ N \ Pn
In 2027 RTEP Summer case, I-!ayes to Avery 138 kV line is Castal ’J WIMET “Ghio Veterans Ry, Beach Rd 7 Axtel
overloaded due to a tower contingency k , Ha es warry Bogart oSt Jen a Huron Lime Co- /_o__
Y (o PASAPlam 8 \THumn F
H ? Ildden
anson
AVEW &Jgen' - dShlnr k J:ast.Blrmlngr'TéE::"’/
ain-lee
e C| e
Wells
Hayes to Avery 138 kV 233/282/263/333 el e o fhe
Huron County Admin Bucke W

Herbart =g
Gerber Brooker Brothers -A—
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Recommended Solution:

Legend

Substations
B0 kv
115 kV
120 kv

Rebuild and reconductor the Avery-Hayes 138 kV line (approx. 6.5
miles) with 795 KCMIL 26/7 ACSR (b3721)

Transmission Estimated Cost: $10.4M

138 KV
161 kV
230 kV
345 KV
500 kv
TES KV

Ancillary Benefits: Capacity increase for future growth
o

Subs Identified

Alternatives: None

69 KV

115 kY
120 kv
138 kV
161 kv
230 KV
345 kv
500 kv
765 KV

\iisteon-Ford/
Castal y/ Wllm

ATSI Transmission Zone: Baseline
Avery Hayes 138 kV line

Transmission Lines

0 25 10 Miles
I ' 1
3 =2 —
— !'
)
=
- g )
T
-
W = ey
2, I o - \_\
e A Jo'ﬁurf'-' H W%
Grcenﬁeld

N_(mDepamre N -

Ohlo Veterans Rye Beach Rd /--"/
warry Bogart Ia a -Huron Lime Co~

Preliminary Facility Rating:

Hayes to Avery 138 kV

Clyde City
278/339/315/401

Required in-service date: 6/1/2027
Projected in-service date: 6/1/2027

SRRTEP-West 10/14/2022

f Hayes

. NASA Plum B ~9Huron F
? Glldden Co

Sh mroélr’ Concast Birmingfiam

A‘VEW FNEW
certain-Teed

Weils \\E\
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é/ ATSI Transmission Zone: Baseline
Abbe Johnson 69 kV line

Process Stage: Recommended Solution U o
Criteria: First Energy 715 Criteria : T"‘
Assumption Reference: 2027 RTEP assumption
Model Used for Analysis: 2027 Summer RTEP case : :; : ,J:’:‘:""::'j"j"mﬁr;&;;mm_ cageuster
Proposal Window Exclusion: Below 200 kV Exclusion s cenite 765Ky s o ﬁw ﬁek Shed  Dawson M‘j?:”
Problem Statement: 2022W1-ATS|-T1 West Lorain__~ B‘“;;& Boc | s ety
In 2027 RTEP Summer case, Johnson to Redman 138 kV line is s F”"Oﬁ?ff‘fﬁ : NationaLBr 1ge NASA Glem Researoh CenierF
overloaded due to a P2-1 contingency J:Iuron Fe'/ = | WY A iandiNE;“ﬂﬂ i A
R a5 . O, T Y %ﬂ  Eowles.
"’°°" oncastBirmingham l"_""”““ kIELEr
Robson) Loram Medina Columbia FrmilyTP
o (S Cabie G.E. Strongsville Duf:’:'ry
Abbe to Johnson 138 kV 76/92/87/111 A "| La " e
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é/ ATSI Transmission Zone: Baseline
Abbe Johnson 69 kV line

10 Miles

Legend
L | | 1

Recommended Solution:

«  Rebuild the Abbe-Johnson #2 69 kV Line (approx. 4.9 miles) with 556 kemil ACSR conductor >
*  Replace (3) disconnect switches (A17, D15 & D16) and line drops and revise relay settings at o g .
Abbe. >
. Avon Lak
*  Replace (1) disconnect switch (A159) and line drops and revise relay settings at Johnson. . :N; N . AVDHTEPES V:nm": = B T
. i i - i - 780K : sty Crestwood Darwin —
Replace (2) MOAB disconnect switches (A4 & A5), (1) disconnect switch (D9), and line drops at e et ! Es o Clfbk- SheliBIT Y BeCson DodgeLCPF'}
Redman. (b3720) 2E1!Isvft:et \ . BentieyT e
el ; ; ~Black Rive vefiue
Transmission Estimated Cost: $10.9M  West Lorain__ 7 j,.ﬂ,r;;’oﬂ gl LSIater BenteY erorass 557
. . T - Ford s ; - NASA Glenn Research Center F¢
Ancillary Benefits: Capacity increase for future growth 7 Al ~ National Brogize i s Sl
= ateri e of - : Crystal pelc. o Clevel
Alternatives: None Huron FE /_ 'andix Tap c I,;';:MM'S oot (oo Eaton
‘. : = 7/ Abbe - E
- - . : - hawvill
Preliminary Facility Rating: | g %nkir.g i

nrock

oncast-Birmingham Erie
Emily
Bu IEEye P

arlis G.E. Strongsville
Abbe to Johnson 138 kV 111/134/125/159 H__Rﬂ carige” >t
Baird LM Camden
Required in-service date: 6/1/2027 Wakeman '| La n e

Projected in-service date: 6/1/2026 ‘
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First Review

Baseline Reliability Projects
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é/ AEP Transmission Zone: Baseline
I\/IcComb 40kV BreakerJ Replacement

Process Stage: First Review Solution

Criteria: AEP 715 Criteria

Assumption Reference: 2027 RTEP assumption
Model Used for Analysis: 2027 RTEP short circuit case
Proposal Window Exclusion: Below 200 kV Exclusion
Problem Statement: 2022W1-AEP-SC1

In 2027 RTEP short circuit case, 40 kV circuit breaker 'J' at McComb i
station was identified as being overdutied. P G oy

oF OMB (CS)

Existing Facility Rating: 18kA

SRRTEP-West 10/14/2022 PJM©2022




é/ AEP Transmission Zone: Baseline
McComb 40kV Breaker J Replacement

_ Existing:
Proposed Solution:

Replace 40kV breaker J at McComb station with a new 3000A 40kA

breaker

McComb
Transmission Estimated Cost: $0.5M O
Alternatives: None
Ancillary Benefits: Breaker J was identified as part of the need

under AEP-2019-OH020.
Legend
Preliminary Facility Rating: 40kA 00KV | e— Proposed:
138 kv
Required in-service date: 6/1/2027 ;B;:v —
Projected in-service date: 6/1/2025 po— tccomb

SRRTEP-West 10/14/2022 PJM©2022




é/ AEP Transmission Zone: Baseline
Morgan Run 34.5kV Cap Bank

Process Stage: First Review Solution _
Criteria: AEP 715 Ciriteria West §

. _ DCoshocton Manning 2
Assumption Reference: 2027 RTEP assumption (Frontler <
Model Used for Analysis: 2027 RTEP summer case . L=, 'c:» Hi s,

"SI ¢
Proposal Window Exclusion: Below 200 kV Exclusion ?for:tziner Laeyete - Penn Michigan  ~"* """ %
Problem Statement: 2022W1-AEP-VM22 through 2022W1- Coshg:t’;: Og :L‘{’l o Morgan \' n .
AEP-VM39. 2022W1-AEP-VD25 through 2022W1-AEP- BEn cont West Lafa) P {V“‘ oweq Isleta
. _AEDP. _AEDP. a Frontier Power) afayette MerStowy  , ° Newcomerstown
VD33; 2022W1-AEP-VD38 through 2022W1-AEP-VDA47. ot ( th Coshoge
& eton 34 Cireuit

%:Coshocton
s X ~.w0°.'
Clow “TS1aWm - South Coshooton 138 c
n ircuit

In 2027 RTEP summer case, low voltage and voltage-drop
violations on the 34.5kV system between North Coshocton,
Newcomerstown, and West New Philly stations, including
Allegheny Pipe, East Coshocton, Gen Tire, Isleta, Morgan
Run, North Coshocton, Newcomerstown, W Lafayette, T

: : AK XFMR CYelops
Copper head 34.5kV buses, under multiple N-1-1 contingency Ryl

scenarios.

Allegheny

3
£
[

0

L]

F

<
)

L]

3

E

L]

Q

DPipe (cust) E,'
s

PJM©2022
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Proposed Solution:
Install a 6 MVAR, 34.5kV cap bank at Morgan Run station.
Transmission Estimated Cost: $0.37M

Alternatives: An alternative solution would be adding another source to the
34.5kV system bounded by North Coshocton, Newcomerstown and West New
Philly. In order to resolve the specific N-1-1 contingencies of concern, the
source would need to be near North Coshocton or Newcomerstown. A 2nd 69-
34.5kV transformer could be installed at either station, however, this would be
more costly than a 34.5kV cap bank, as high-side 69kV breaker(s) would be
needed, along with relays, etc. In addition, AEP's long-term plan is to convert
34.5kV areas to 69kV or 138kV, so it is not recommended to add a new
source to this 34.5kV area at this time, given the relatively small amount of
customer load served from the system. Estimated cost: $10M

Ancillary Benefits: Improved year-round operating voltages on the 34.5kV
system; increased SCADA voltage data for AEP Operations personnel,
increasing the accuracy of state-estimation, etc.

Required in-service date: 6/1/2027
Projected in-service date: 6/1/2027

SRRTEP-West 10/14/2022

AEP Transmission Zone: Baseline
Morgan Run 34.5kV Cap Bank

Existing:

East
Coshocton
Switch Morgan Run

SW Lafayette
Switch
Allegheny
Pipeline
Legend

500 KY ——
45 K —

138 kv
Pro pDSEd: 88 kv —_—
MHAEKYV ——
23RV ——
East P P

Coshocton
Switch Margan Run
SW Lafayette

Switch

Allegheny
Pipeline

PJM©2022




é/ AEP Transmission Zone: Baseline

Process Stage: First Review Solution

Criteria: AEP 715 Criteria PROVIDENT ROAD SW
Assumption Reference: 2027 RTEP assumption @° ol
Model Used for Analysis: 2027 RTEP summer case | N

Proposal Window Exclusion: Below 200 kV Exclusion FASUMVERHIL L

Problem Statement: 2022W1-AEP-T10

In 2027 RTEP summer case, The Summerhill-Willow Grove
Switch 69KV line segment is overloaded for an N-1-1 A WILLOW/GROVE SW - TR
contingency pair.

Existing Facility Rating:

I

05SUMMERHI -05WILLGRSS 69kV ~ 50/50/63/63

GLENCOE Sw

SRRTEP-West 10/14/2022 20 PJM®©2022



B/

Proposed Solution:

Rebuild the 1.8 mile 69kV T-line between Summerhill and Willow Grove Switch.
Replace 4/0 ACSR conductor with 556 ACSR.

Transmission Estimated Cost: $5.1M
Preliminary Facility Rating:

R

05SUMMERHI -05WILLGRSS 69kV 82/90/107/113

Alternatives: Reconductor the 69kV T-Line with the existing wood poles, instead of
doing a full rebuild. However, due to the age/condition of the facilities, a full rebuild is
recommended.

Ancillary Benefits: Addresses potential M-3 facility condition needs, as documented
by field personnel and AEP Asset Renewal groups. Existing structure conditions
include broken down leads, broken molding, and cracked cross-bracing. This portion
of line was originally constructed in 1946, primarily with wooden H-frame structures.
The line has experienced over 680k CMI between 2015-2021 with 8 momentary and
2 permanent outages. There are 37 structures (46% of the line) with at least one
open condition. There are 67 open conditions along the line.

Required in-service date: 6/1/2027
Projected in-service date: 6/1/2027

SRRTEP-West 10/14/2022

AEP Transmission Zone: Baseline

Summerhill-Willow Grove 69kV Line Rebuild

Existing:

Eastside
Switch

Summerhill

Willow Grove
Switch

Glencoe

500 kv

M5V

138 kv

69 kv

HEKY

kY

[INLINE

Willow Grove
(Co-op)

Proposed:

Eastside
Switch

Summerhill

Willow Grove Willow Grove
Switch (Co-op)

Glencoe

PJM©2022




é/ AEP Transmission Zone: Baseline
Rarden-Rosemount Cap Banks

Process Stage: First Review Solution

Criteria: AEP 715 Criteria

Assumption Reference: 2027 RTEP assumption
Model Used for Analysis: 2027 RTEP summer case
Proposal Window Exclusion: Below 200 kV Exclusion

Problem Statement: 2022W1-AEP-VD34 through 2022W1-
AEP-VD37

114 sinboep w2

=
C
L=
n

]
x
]
A

In 2027 RTEP summer case, voltage-drop violations at

Rarden switch, Otway station, Tick Ridge station, and Rarden
station 69kV buses under a N-1-1 contingency scenario.

Rosemount

A
=, Cosemein
|

SRRTEP-West 10/14/2022
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é/ AEP Transmission Zone: Baseline
Rarden-Rosemount Cap Banks

Existing:
Proposed Solution: ey NN RS R T f—
Install a 7.7 MVAR, 69kV cap bank at both Otway station -
and Rosemount station to resolve N-1-1 voltage-drop VI R—
violations e
Transmission Estimated Cost: $1.73M o New | e
Alternatives: None
Required in-service date: 6/1/2027 Proposed:
Projected in-service date: 6/15/2026 Rarden PN VU rE—

Tick Ridge

SRRTEP-West 10/14/2022 PJM©2022




B/

Process Stage: First Review Solution

Criteria: AEP 715 Criteria

Assumption Reference: 2027 RTEP assumption

Model Used for Analysis: 2027 RTEP summer/winter cases
Proposal Window Exclusion: Below 200 kV Exclusion

Problem Statement: 2022\WW1-AEP-T3, 2022W1-AEP-T4,
2022W1-AEP-VM1 through 2022W1-AEP-VM3, 2022W1-
AEP-VD1 through 2022W1-AEP-VD4

In 2027 RTEP summer/winter case, Thermal overload on the
Arrowhead - Hillman Highway 69 kV line under multiple N-1-1
contingency pairs. In 2027 RTEP winter case, Voltage Mag.
and Voltage Drop Violations at Arrowhead, Damascus,
Hillman and South Abington 69kV buses under a N-1-1
contingency pair.

SRRTEP-West 10/14/2022

Abingdan
Ex
N
t"i}

AEP Transmission Zone: Baseline
Abingdon Station Upgrades

Hillm &n
Highway
ik -
Higlmermy 89 Cire
Bingdon - Hillman High

ﬁ.
* Arrowhead

PJM©2022
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Proposed Solution:

 Terminate the existing Broadford — Wolf Hills #1 138 kV
line into Abingdon 138 kV Station. This line currently
bypasses the existing Abingdon 138 kV Station.

* [nstall two new 138 kV circuit breakers on each new line
exit towards Broadford and towards Wolf Hills #1

* [nstall one new 138 kV circuit breaker on line exit towards
South Abingdon for standard bus sectionalizing

Transmission Estimated Cost: $8.48M

Ancillary Benefits: Operational flexibility is improved with
the additional sources into Abingdon

Alternatives: Rebuild the existing Arrowhead - Hillman
Highway 69 kV line and install a new 34.6 MVAR Capacitor
at South Abingdon 138 kV Station. Estimated cost: $15M

Required in-service date: 6/1/2027
Projected in-service date: 6/1/2027

SRRTEP-West 10/14/2022

AEP Transmission Zone: Baseline
Abingdon Station Upgrades

Clinch River Clinch River
138KV Abingdon 138 KV

138kV
Existing:
bagnd

SO L —
AL —

124 K

Wolf Hills Broadford

1Y ——
34 5 i ——

3k —

Alerwy —

Clinch River ) Clinch River
138KV Abingdon 138 kV 138Ky
Proposed:
Waolf Hills Ercadford

PJM©2022
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Process Stage: First Review Solution

Criteria: AEP 715 Criteria

Assumption Reference: 2027 RTEP assumption
Model Used for Analysis: 2027 RTEP Winter case
Proposal Window Exclusion: Below 200 kV Exclusion

Problem Statement: 2022W1-AEP-VM4 through 2022W1-
AEP-VM21, 2022W1-AEP-VD5 through 2022W1-AEP-VD24

In 2027 Winter RTEP case, Dorton, Pike 29, Rob Fork,
Burdine, Henry Clay, Draffin 46KV buses (along the Cedar
Creek - Elwood and Breaks - Dorton — Elwood 46KV circuits)
experience voltage magnitude and drop violations under
multiple N-1-1 contingency scenarios.

SRRTEP-West 10/14/2022

AEP Transmission Zone: Baseline
Breaks - Dorton 69kV Conversion

Morgan Fork
Kinney Cedar Creek F!;"!J[E F_f]'l'e / =y e £ ’

L South
ik eville

nEaa ver Creek

. Burton
= |
\Wheehwright

Weeksbury
[E}
Ready Coal
=

:IBeemr'd'e

f.l'! e300 5] Burdine
; surdile
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é/ AEP Transmission Zone: Baseline
Breaks - Dorton 69kV Conversion

Proposed Solution:
Transmission Components:

g-rurg an Fork

* Establish 69kV bus and new 69 kV line CB at Dorton substation. $1.13 M Kinney Cadar Pikevil : I I -::;’“.
* At Breaks substation, reuse 72kV breaker A as the new 69kV line breaker. $0.71 M Creek Mot R, %Y
* Rebuild ~16.7 mi Dorton — Breaks 46kV line to 69kV. $58.52 el \- :
* Retire ~17.2 mi Cedar Creek — Elwood 46kV circuit. $11.15 M ' 'R :

« Retire ~ 6.2 mi Henry Clay — Elwood 46KV line section. $4.3 M o Fords Brii§ o

* Retire Henry Clay 46 kV substation and replace with Poor Bottom 69 kV station. Install a new 0.7 mi AN Shelby S.S.

double circuit extension to Poor Bottom 69kV. $3.42 M

* Retire Draffin substation and replace with a new substation. Install a new 0.25 mi double circuit
extension to New Draffin substation. $2.01M

» Remote End work at Jenkins substation. $0.03 M Rob Fork

* Provide Transition fiber to Dorton, Breaks, Poor Bottom, Jenkins and New Draffin substations. $0.41M I Purton (Cusi.

* Henry Clay S.S Retirement: $ 0.3 M . Wm;m wright Owney ) Pike 29 5.5.

* Cedar Creek substation work: $0.44M |

* Breaks substation retire 46kV equipment: $0.25 M

* Retire Pike 29 SS and Rob Fork SS: $0.42 M Weeksbury
Total Transmission Estimated Cost: $33M

nBea ver Creek

.:E wood (KP)

Distribution Components: Reedy Coal

* Serve Pike 29 and Rob Fork customers from nearby 34kV Distribution sources. $2.23 M (D cost)

* Poor Bottom substation install: $8.46 M (D cost)

* Henry Clay 46kV substation retirement: $0.82 M (D cost)

* New Draffin 69kV substation install: $6.66 M (D cost) Fienring Burdine
Draffin 46kV substation retirement: $0.68 M (D cost) e surdifle

Total Distribution Estimated Cost: $18.9M

:IEeeﬂ':r'de
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é AEP Transmission Zone: Baseline
Breaks - Dorton 69kV Conversion

Alternatives: Install 9.6 MVAR 46kV Cap Bank at Dorton substation. This | Existing: TR —

cap bank must be served off the 46kV Bus. Also, install 12.9 MVAR Cap L

Bank at Cedar Creek substation 46kV Bus. While this fixes the baseline oo | =

issues identified, it does not address the supplemental needs as identified New | o—

and mitigated with the proposed solution. (Estimated Cost: $2.58 M) (o | [owin]  [remycleyss |

Ancillary Benefits: This proposal completely addresses identified D O

supplemental needs on Cedar Creek — Elwood 46kV under Need AEP-

2019-AP032 (presented 8/29/2019 W-SRRTEP), and Identified

supplemental needs on Breaks — Dorton — Elwood 46kV circuit under

AEP-2020-AP012 (presented 2/21/2020 W-SRRTEP). The proposal

proposes retirement of roughly 23.4 mi of obsolete 46kV line. —

Required in-service date: 12/1/2027 loms]  [revsam ] Cooorsonon | g _
Projected in-service date: 7/31/2027 ® O o ‘ i | ——
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é/ APS Transmission Zone: Baseline
Charleroi - Dry Run 138 kV

W £ Pitdturpy PfyEldgh a pnd Ty o
\ . . . ¥ i-':.:ilsb!-"pﬁ Mo Afea Moo A3 J"Wﬁr - -.‘-fIK@IgJFIH." 2 e
Process Stage' FIrSt ReVIeW SO|Ut|0n “-J:; p W. M\lfﬂlﬁ ;. - A ol Substations - Tdmnsrnlsslon Lines
Criteria: Generation Deliverability Nadg o2 VR WS/l F i ) . e o
. . ¥ Piney Fork s Gl 2 .
Assumption Reference: 2027 RTEP assumption S Ty i o o
. b 161 kY -
Model Used for Analysis: 2027 Summer RTEP case Ak o ’( . 20w -
: i + SRV ol
Proposal Window Exclusion: Below 200 kV Exclusion s e et . o0k -
765 kv 500 kW
Problem Statement: 2022\W1-GD-S601 and 2022W1-GD-S943 Peters Mitchell R
In 2027 RTEP Summer case, Charleroi to .Dry Run 138 kV line is Dry Run Dy Run K- prios Youngwood
overloaded due to a breaker and bus contingency. O Run X gy B KV
: Smithton
Vanceville : Ok
xS, ~ Belmon
TAP1271 S < Shepler Hill Jet. T -
Chafleroi Layton Jet Tap Stoner Jet
Charleroi — Dry Run 138 kV 292/314/325/343 &
Frazier &
Allenport R
California
1] 2 4 8 Miles
IS TEnEY, T k<8, W [Han Gopyrght (c) 2094 Esn
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é/ APS Transmission Zone: Baseline
Charleroi - Dry Run 138 kV

{ 5 Pitt st P-ﬂ:gy;" ": S g W
= . ¥ i'ESS:;'";ﬁ Mé-rr:ﬂ;ea Meirg Area ""’*}“ﬁ’- 4 ._‘.f:r(é.'gpplbl_" it e
ProPosed Solution: “-JE: ;\ P W. Mifflin - . s o Substations - Tdmnsrnlsslon Lines
Replace limiting terminal equipment. Naig o7 X2 WSS s Us/Steal F oy, Jf D o
. . . % Piney Fork e, - 2 d .
Transmission Estimated Cost: $0.38M 5 o . o
] . . o . . . b 161 kY
Ancillary Benefits: Upgrading the limiting terminal equipment will A B . 20w ST
. . . . gt 1 A 5 345 K 230 kv
increase the ratings of the line. P ke Wycoff o us
. 765 KV 500 kv
Alternatives: None S R YV
R ‘ Youngwood
Dry Run GDr'y/.u\nx P S Rhodes Lane
. e W Tenaska Westmoreland
. f estraver
imi ili ina: Smithton
Preliminary Facility Rating: o k74 5.
Belmon
Charleroi — Dry Run 138 kV 308/376/349/445 ; L Stoner Jt
" @ ayton Jct Tap
] . . A Frazier 0%
Required in-service date: 6/1/2027 Allenport %
Projected in-service date: 6/1/2027 a4
California
1] 2 4 8 Miles
(S N N\l KA JF 07 Gopyrght (c) 2014 Esn
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Process Stage: First Review Solution

Criteria: Generation Deliverability

Assumption Reference: 2027 RTEP assumption

Model Used for Analysis: 2027 Summer RTEP case

Proposal Window Exclusion: Below 200 kV Exclusion
Problem Statement: 2022W1-GD-S633 and 2022W1-GD-S949

In 2027 RTEP Summer case, Dry Run to Mitchell 138 kV line is
overloaded due to a breaker and bus contingency.

CE I

Dry Run - Mitchell 138 kV 292/314/325/343

SRRTEP-West 10/14/2022

APS Transmission Zone: Baseline
Dry Run — Mitchell 138 kV

Charleroi .~ "~

t\famnes:lde o
l'l:.i_rl.-rld ¢ .EIT"";" I“l‘€lt':lP< M$ i
Substations Transmission Lines 77 A v..,..,.,....%,.,..uCarson y Wllmerdmg
6O KV 60 KV ol oméﬁfeaﬂ K A0 +Wabco Ll Gizen
SR ool . d Lo ol G
N3 kY 15 KV e aole 3% E| -n;- . m f'orng'ry - US Stee |linois Huntingdon
120 KV 430 kY 5 ,~_q:tw|:gr’{ WYL X BOCGases ﬁ T
138 KV BAREIIGMAL H # Brcntwuod B>
- 138 kV i P Ao X "k
161 KV : ANl €0 DO »’ Be m Ir‘avosburg
s 161 KV ¢ P LA 2 ;- X
jw N 230 KV BES ]{\' L‘ et ere?
345 KV _ F {fo &W oy -:"; p
500 KV 345 kY / A oW AT
765 KV 500 KV W. leﬂll'l GRITH
USAP SN us Steel F Imn .
Subs Identified 765 kV e '
50 _,V}{llsaon
Crossgates air Piney Fork “s001- Clairton Works Robbins o
‘= Bethel Park :
Gustgrie Epre
QE'EQ'LEDUJD wVCOﬁ
Mitchell _, ..
o Mitchell
Peterg v, Yukon
Dry Run| Dry Run
Rhodes Lane
M’ i ga ﬂ#
Washinat SN Westraver
shington _ o Smithten - Tenasl
- Vanceville Dl
jaFhiAgIon Belmm
TAP1271

Wit

Shepler Hill Jct. Tap

L

Ca
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Dry Run -

APS Transmission Zone: Baseline

Mitchell 138 kV

. ’4 amnes:lde O il
Proposed Solution: AL R K\f Cﬂm b ot A N
sunsﬂﬂ:nsl 'I'ﬂnsmlfslfn:l Lines - oI J), . :‘"’“g','r“"‘""‘u 5% ) W|Imerdlng Wabco
Replace limiting terminal equipment. o B S0 R St ;ﬁ;;-ww USMH‘;;- (Y e
- N 7 9% in
Transmission Estimated Cost: $0.40M —n R ,\:’;;"ﬁ%/ U Brentwood %S Wil
) . , L , _ . 161 KV R duille X, o . E m Ir‘avosburg
Ancillary Benefits: Upgrading the limiting terminal equipment will 200 kv T R e i P
. . . e & 230 kv RS n _ .
increase the ratings of the line. . e e e ,);_'.z T
. B5 kv 500 kv W. leﬂll'l : e
Alternatives: None PR US AP BNV Steel F Irvin
s Wilson:
Crossgates air Piney Fork ‘f?”""* Clairton Works Robbins 4w
7 Bethel Park s
Preliminary Facility Rating: o g vigss) Wycoff
Peters v by s Yukon
Dry Run — Mi Dry Run| Dry. Run
ry Run — Mitchell 138 kV 308/376/349/445 TN
M’ j-gaﬂ#
. N Westraver
i H i eening') Vanceville Dot s Tenasl
Required in-service date: 6/1/2027 )
- : : TAP1271 (A 4 _
Projected in-service date: 6/1/2027 Chariorols Bayss Shepler Hill Jct. Tap
- A O L
Ca

SRRTEP-West 10/14/2022
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Process Stage: First Review Solution

Criteria: Generation Deliverability

Assumption Reference: 2027 RTEP assumption
Model Used for Analysis: 2027 Summer RTEP case
Proposal Window Exclusion: Below 200 kV Exclusion

Problem Statement: 2022W1-GD-S608, 2022W1-GD-S945,
2022W1-GD-S615 and 2022W1-GD-S616.

In 2027 RTEP Summer case, Charleroi to Dry Run 138 kV line is
overloaded due to three breaker and one bus contingency.

I

Glen Falls — Bridgeport Hill 138 kV 176/209/217/229

SRRTEP-West 10/14/2022

APS Transmission Zone: Baseline
Glen Falls — Bridgeport Hill 138 kV

Legend | R Eairmoat

Substations Transmission Lines Ncﬂl‘l
60 kv 69 KV
15 kv 15 kv Everson  Stony Road
120 KV g~ L
Loty Martinka

138 Ky South Fairmont

L Margaret
161 kV

161 KV
230 kv
345 K e Harrison Reserve
500 KV 45KV Roberts = ™"
TBS KV 500 kY

Eldora White Hall Junction

Subs Idenlified TES kV

McAlpin _"‘\_______‘

Shinns Run

7

RATTIET Gle.n Falls 5 lIlt.an Falls
HREA Chiefton Bndgeport'HlLl@Bridgeport|-|i||

Sherwood Bametts Run

Maple Lake
Sndosoort

SR Oak Mound -
. _e_')zw-c

TAP1257 National Carbon

West Milford
Rider SS
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Proposed Solution:
Replace limiting terminal equipment.
Transmission Estimated Cost: $1.88M

Ancillary Benefits: Upgrading the limiting terminal equipment will
increase the ratings of the line.

Alternatives: None

Preliminary Facility Rating:

CE I

Glen Falls — Bridgeport Hill 138 kV 221/268/250/317

Required in-service date: 6/1/2027
Projected in-service date: 6/1/2027

SRRTEP-West 10/14/2022

APS Transmission Zone: Baseline
Glen Falls — Bridgeport Hill 138 kV

Lo

Legend | R Eairmoat

Substations Transmission Lines Ncﬂl‘l
60 kv 69 KV
15 kv 15 kv Everson  Stony Road
120 KV g~ L
Loty Martinka

138 Ky South Fairmont

L Margaret
161 kV

161 KV
230 kv
345 kv el Harrison Reserve
500 KV 345 KV Roberts = ="
T65 KV 500 kV

o Subs Identified 765 kV

Eldora White Hall Junction

McAlpin _"‘\_______‘

Shinns Run
it Lt P S Bametts Run
vamer Glen Falls _Glen Falls
HREA Chiefton ~ BridgeportHill_ridgeport Hil - M2PIe Lake
w SpogRoort
¢~ Oak Mound ,
y '}_'e_'}zw-c ]

TAP1257 National Carbon

West Milford
Rider SS
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é/ APS Transmission Zone: Baseline
Yukon - Charleroi No.1 138 kV

*P,Bém'z_" Stony Springs Jct. Tap

Rt L_;:u'ﬁ;f.nfsbu'-g ? Miles

Process Stage: First Review Solution ' il ,
Substations Transmission Lines AT ,":,?mml : t
Criteria: Generation Deliverability - e ;""“’ O : s
. . 20 kv 30 kv ifilin . ole -
Assumption Reference: 2027 RTEP assumption -y ¥ I~ S giod L North Greensburg
161 kv - pRUIN. ’
Model Used for Analysis: 2027 Summer RTEP case ooV SN Clairton Works Robbins e Hempfield o oiesds
. 35KV e Ny d :
Proposal Window Exclusion: Below 200 kV Exclusion . s - e s
TB5 KV 500 kV Ea Stg ate
Problem Statement: 2022W1-GD-S1033 O swsidentbed 765KV Wycoff
In 2027 RTEP Summer case, Yukon to Charleroi # 1 138 kV line is Peters
: Mitchell Waltz Mills ~Youngwood
overloaded due to a tower contingency. &
nion Jet. Tap  Dry Run
e et Rhodes Lane
SR Tenaska Westmoreland
' : Smithton SONY
SN/SE/WN/WE (MVA) ' :
Charleroith King Farm . s=2,
Yukon - Charleroi No.1 138 kV 292/314/325/343 Charferol. | Layton Jet Tap ~ S1ONe" Jet Tap
. Iron Bridge
Frazier %
Allenport O
e
California
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Proposed Solution:
Replace limiting terminal equipment.
Transmission Estimated Cost: $0.7M

Ancillary Benefits: Upgrading the limiting terminal equipment will
increase the ratings of the line.

Alternatives: None

Preliminary Facility Rating:

CE I

Yukon - Charleroi No.1 138 kV 308/376/349/445

Required in-service date: 6/1/2027
Projected in-service date: 6/1/2027

SRRTEP-West 10/14/2022

APS Transmission Zone: Baseline
Yukon - Charleroi No.1 138 kV

o Bettis™ 4{ SR T s
ﬁ'n VLY el L-'ll“ I~f':,subl',";g I
Substations Transmission Lines AT MoK edaait )

5O KV 69 KV SOk

Stony Springs Jct. Tap

Legend

{5l S.ﬂi:'l\ o * 4 e b4

ikl 15 kY o o S A bl > R A
120 Ky o ifflin s ’ ingf .
128k 1 . Us Steel F Irvin . North Greensburg
T e ilson
230 KV 161 kV G C|&irt0n WDI’I(S Rﬂbbms Wealge Hempﬂeld Gratndbily

230 KV I K
345 KV 4 d
500 Ky 345 kv ' Sewickley
765 KV 500 KV Eastgate

O subs identified TE5 KV Wycoff

Peters
Mitchell Waltz Mills Youngwood
Union Jet. Tap ~ Dry Run
_.JC,;\T,;,;W- Rhodes Lane
' 4 Tenaska Westmoreland
Smithton SONY
Charleroi King Farm =
Charleroi o Laftorilet Tap Stoner Jct. Tap
p Iron Bridge
Frazier %
Allenport A
Fan
California

PJM©2022




é/ APS Transmission Zone: Baseline
Yukon - Charleroi No.2 138 kV

..- 2 L_;I'.:',B?;Ir.ofs:bu[g

& Mils Stony Springs Jct. Tap

Process Stage: First Review Solution

. HarnsongCm
Substations Transmission Lines iR E Y

Criteria: Generation Deliverability - oo o QW S | #1755
Assumption Reference: 2027 RTEP assumption - - 'Ti" US Steel F Irvn. North Greensbuirg
Model Used for Analysis: 2027 Summer RTEP case : ;;f G Ciairton Worc Robbins s Hempfeld ..
Proposal Window Exclusion: Below 200 kV Exclusion : :? :v :O:v by Sewickley
Problem Statement: 2022W1-GD-S1029 RV A Eastgate
In 2027 RTEP Summer case, Yukon to Westraver 138 kV line is Peters - Mitchel

overloaded due to a tower contingency. Union Jet. Tap Yukon Ydkon ' Waltz Mils ~Youngwood

Rhodes Lane

Dry Run e

~Westraver f.“-lm A P

Branch | SNISEMINWE MWA N Pl
AETaleg King Farm = s
Yukon - Westraver 138 kV 292/314/325/343 Charleroi " )
athrs Stoner Jct. Tap
L Ao Layton Jct Tap _
Westraver — Charleroi 138 kV 274/314/325/343 Xz Frazier P
Allenport O
e
California

Tenaska Westmoreland
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é/ APS Transmission Zone: Baseline
Yukon - Charleroi No.2 138 kV

*P,Bém'z_" Stony Springs Jct. Tap

Rt L_;:u'ﬁ;f.nfsbu'-g ? Miles

Proposed Solution: \ .,
Substations Transmission Lines Al ¥ J":-J?Esm:- b T

Replace limiting terminal equipment. > o :“' i YO . RS

. . . 20 Ky _— i |n o I I v .
Transmission Estimated Cost: $0.45M e ¥ SOl - Us Steel F I North Greensburg

. v . . . 161 kv 8 ilson: ‘

Ancillary Benefits: Upgrading the limiting terminal equipment will . omw Y BRI Clairton Works Robbins e Hempfield ¢.io;
: . . TR 230 KV o'f .
increase the ratings of the line. C n I . Sewickley

H TGS KV 500 kV
AlternatlveS: None o Subs Identified 765 kV WYCOﬁ EaStgatE

Peters  Mitchell

Union Jct. Tap Yukon dkon Waliz Mils . Yon8No0
. . - _— Dry RUR et Rhodes Lane
Preliminary Facility Rating:  Westraver -, e e
Yukon - Westraver138 kV 308/376/349/445 S, i PR | e
o 4 Layton Jet Tap Stoner Jct. Tap
Westraver — Charleroi 138 kV 297/365/345/441 P b Iron Bridge
5 i
_ _ . Allenport O
Required in-service date: 6/1/2027 Ak
Stacatie
Projected in-service date: 6/1/2027 California
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é/ APS Transmission Zone: Baseline
Cherry Run - Harmony Jct tap 138 kV

. . . e 35 MaSonnellsbuiszuies Fayetteville
Process Stage: First Review Solution L v SEs - AW g ¥ & & s AU
Criteria: Generation Deliverability L o Iy KLt
Assumption Reference: 2027 RTEP assumption o e
) 161 KV - ;
Model Used for Analysis: 2027 Summer and Winter RTEP case . iy -
. . . L mW S West Waynesboro
Proposal Window Exclusion: Below 200 kV Exclusion L s Warfordsburg
TGS KV 500 kV
Problem Statement: 2022W1-GD-S565 and 2022W1-GD-S940 O suwsidentiied  7E5KV il
! L e I L Reid.._ :
. East'Wayn
In 2027 RTEP Summer case, Cherry Run to Harmony Junction tap I Parambant !
138 kV line is overloaded due to one breaker and one bus N RTP, Ringgold
. ke A ~y P S Halfway o
contingency. Vi S Antietam

27 ;J ~~. | Cherry Run . hém.r Run
LY G |J Marlcwe RP Smith East Hagerstown

S Morgan .
i Nlpel@_wn

Cherry Run - Harmony Jct tap 138 210/229/229/229 :
kV Wi

Marlowe — Harmony Jct tap 138 kV 225/295/325/343

Bedingtori’

M anmehurg

Opequon

Sh\e:pherdstmn
Bedington — Harmony Jct tap 138 kV. 294/350/349/401 ih

Kearneysville

) R Vanville =/ Cg
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é/ APS Transmission Zone: Baseline
Cherry Run - Harmony Jct tap 138 kV

M-C Il b14 iles
Proposed Solution: Legend ) B B g ¥ & i gaygiile
' . . ' substations Transmission Lines exas caslern Allegheny Energy
» At Bedington Substation: Replace substation conductor, wavetrap, CT's and ST 60 kv TAP1279 '
upgrade relaying . 15Kk Guilford
= 120 kv
» At Cherry Run Substation: Replace substation conductor, wavetrap, CT's, :;:f 138 KV _
disconnect switches, circuit breaker and upgrade relaying s 161KV (im
L3 345 KV S
+ At Marlowe: Replace substation conductor, wavetrap, CT's and upgrade L sy el WWest Wagnesinr
relaying 765 kv 500 KV
Transmission Estimated Cost: $4.66M | R Ls ayniskie
TN U TR 2T T e - —EastWayn
Ancillary Benefits: Upgrading the limiting terminal equipment will increase the /8 Paramount
ratings of the line. [,__.,f n Halfway ~Ringgold
Alternatives: None _.f‘; A \\P S T Antietam
~ 2 - (CherryRun . hém.r Run
@) Harmony Jct. TapJJHarmnny Jet. Tap
Cherry Run - Harmony Jct tap 138 221/268/250/317 N
Kv S Nlpei@fn
e i Bedingtoni; B b
Marlowe — Harmony Jct tap 138 kV 308/376/349/445 My O N S
Bedington — Harmony Jct tap 138 kV. 308/376/349/445 ,;“
o i ¥ Shepherdstown
Required in-service date: 6/1/2027 ' : Opequon Koameysvile N
Projected in-service date: 6/1/2027 :\,, i _ \
) b Vanville =l Co
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Process Stage: First Review Solution

Criteria: Generation Deliverability

Assumption Reference: 2027 RTEP assumption
Model Used for Analysis: 2027 Summer RTEP case
Proposal Window Exclusion: Below 200 kV Exclusion
Problem Statement: 2022W1-GD-S28

In 2027 RTEP Summer case, Shanor to Krendale 138 kV line is overloaded
due to single contingency.

I

Shanor — Krendale 138 kV line 353/422/419/459

SRRTEP-West 10/14/2022

IGpETAP. .

APS Transmission Zone: Baseline
Shanor — Krendale 138 kV

2 & Mies
Legend 1 1 @ ™ 1 al

Substations Transmission Lines

GO KV B9 KV Kiestars
ikl 15 kv

120 KV Lo Kamns City
138 kv
138 KV

161 kv
230 Ky
345 Ky
500 Ky
765 Ky 500 KV

161 KV
230 kV

45KV

Subs Idenlified TES kV

R oP - S
Krendale
shanor Manorgg
Shanor Mano
Bredinvile - Butler
Kilgo™ >«
St oa MC Calmont . Cabrey Jct. Tap
Mt Gatey Woodland
athering
A4 i85 | Cabot

Markwest 2 Markwest Lawson Jet.

Bull Creek Jct!™ Saxonburg

NorthPointe

Maple

Jackson
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é/ APS Transmission Zone: Baseline
Shanor — Krendale 138 kV

& Miles

Proposed Solution: Legend o8 I
Substations Transmission Lines
*  Replace one span of 1272 ACSR from Krendale substation to structure 35 (~630 ft) T 69 KV Kiesters
Uikl 15KV
Replace one span of 1272 ACSR from Shanor Manor to structure 21 (~148 ft) \20 0 o Kams City

*  Replace 1272 ACSR risers at Krendale & Shanor Manor Substations :: L 138 kv
*  Replace 1272 ACSR Substation Conductor at Krendale Substation < mow 15; ':J

« 35KV S
*  Replace relaying at Krendale Substation . S00KY 5KV
*  Revise Relay Settings at Butler & Shanor Manor Substations. ;:z:tmm wn :
Transmission Estimated Cost: $1.75M

e " | Ri D
Ancillary Benefits: Upgrading the limiting terminal equipment will increase the ratings of
the line Krendale
: shanor Manorgi)
Alternatives: None Shanor Mano_
Preliminary Facility Rating: Bredin dilie e:'r Butler
Kilgo™ -«
SN/SE/WN/WE (MVA) (5 MC Calmont oK Cabrey Jct. Tap
e Woodland
i Mt Gathering
Shanor — Krendale 138 kV line 443/535/500/607 A T S | Cabot
Markwest 2 Markwest Lawson Jet. ;
IGplETAP _j NorthPointe

Required in-service date: 6/1/2027
Projected in-service date: 12/1/2023

Jackson
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é/ APS Transmission Zone: Baseline
Carbon Center 230 kV Substation

Process Stage: First Review Solution ot et = A | e
Criteria: Baseline Analysis o) o
Assumption Reference: 2027 RTEP assumption o .
Model Used for Analysis: 2027 Summer and Winter RTEP case Willamette > -
Proposal Window Exclusion: Below 200 kV Exclusion 5T E) : :?T u;:"
Problem Statement: 2022W1-N1-WT83 & 2022W1-N1-ST5 PN oo T

In 2027 RTEP Summer and winter case, Elko to Ridgeway 138 kV FF:{“

. . . Ridgeway A P S
line is overloaded to PS5 contingency.

SHat i are arbon Center

uab Hollow Elk

Quehanna

‘l Copyright:(c) 2014 l-’X
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é/ APS Transmission Zone: Baseline
Carbon Center 230 kV Substation

Proposed Solution: L . Lageed
Substations Transmission Lines

At Carbon Center Substation: Replace and add relaying to e .
ensure there is redundancy for 230 kV and 138 kV bus & stuck 120W 120 kv
breaker faults to avoid remote-end clearing. The new redundant o o
relaying shall meet the TPL-001-4 non-redundant relays T o 0w
standard. Penntech NUG F) S o
Paper City &ube Identiflad 88 W

Transmission Estimated Cost: $0.57M

Ancillary Benefits: Installation of redundant relaying will prevent {ifm

A P S
outage scenarios and improve reliability of the transmission system.

Alternatives: None
Preliminary Facility Rating: N/A

Required in-service date: 6/1/2027
Projected in-service date: 6/1/2027

Quehanna

Copyright{c) 2014 I-’X
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Process Stage: First Review Solution

Criteria: Baseline Analysis

Assumption Reference: 2027 RTEP assumption

Model Used for Analysis: 2027 Summer and Winter RTEP case
Proposal Window Exclusion: Below 200 kV Exclusion

Problem Statement: 2022W1-N1-ST3, 2022W1-N1-ST4, 2022W1-N1-ST14, 2022W1-
N1-ST15, 2022W1-N1-SVM1, 2022W1-N1-SVM2, 2022W1-N1-SVM5 through
2022W1-N1-SVM10, 2022W1-N1-SVM13 through 2022W1-N1-SVM16, 2022W1-N1-
SVD3, 2022W1-N1-SVD4, 2022W1-N1-SVD7 through 2022W1-N1-SV12, 2022W1-N1-
SV15, 2022W1-N1-SV16, 2022W1-N1-SV19, 2022W1-N1-SV20, 2022W1-N1-WT20,
2022W1-N1-WT21, 2022W1-N1-WT67, 2022W1-N1-WT68, 2022W1-N1-WVM3,
2022W1-N1-WV4, 2022W1-N1-WV11, 2022W1-N1-WV12, 2022W1-N1-WV15 to
2022W1-N1-WV18. 2022W1-N1-WV21, 2022W1-N1-WV22, 2022W1-N1-WV29,
2022W1-N1-WV30, 2022W1-N1-WV33, 2022W1-N1-WV34, 2022W1-N1-WV39,
2022W1-N1-WV40, 2022W1-N1-WVD3, 2022W1-N1-WVD4, 2022W1-N1-WVD15,
2022W1-N1-WVD16, 2022W1-N1-WVD19, 2022W1-N1-WVD20, 2022W1-N1-
WVD21, 2022W1-N1-WVD22, 2022W1-N1-WVD25, 2022W1-N1-WVD26, 2022W1-
N1-WVD37, 2022W1-N1-WVD38, 2022W1-N1-WVD43 & 2022W1-N1-WVD44

In 2027 RTEP Summer and winter case, Thermal overloads voltage drop violations and
voltage magnitude violations at multiple 138 kV buses due to two P5 contingencies.

SRRTEP-West 10/14/2022

APS Transmission Zone: Baseline
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Proposed Solution:

* At Meadow Brook Substation: Replace and add relaying to ensure there
is redundancy for 500 kV and 138 kV bus & stuck breaker faults to avoid
remote-end clearing. The new redundant relaying shall meet the TPL-001-
4 non-redundant relays standard

Transmission Estimated Cost: $0.21M

Ancillary Benefits: Installation of redundant relaying will prevent outage
scenarios and improve reliability of the transmission system.

Alternatives: None
Preliminary Facility Rating: N/A

Required in-service date: 6/1/2027
Projected in-service date: 6/1/2027
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é/ APS Transmission Zone: Baseline
Bedington 500 kV Substation

& Miles

Process Stage: First Review Solution 5 N S e T T ) i
Criteria: Baseline Analysis B \ . ww O\ e
Assumption Reference: 2027 RTEP assumption A o :'i:

. . N 138 kY -
Model Used for Analysis: 2027 Summer and Winter RTEP case Cherry Run %;\4%/ o ::::
Proposal Window Exclusion: Below 200 kV Exclusion v%\\“’% PN e 0 “:: o
Problem Statement:. 2022W1-N1-SVM3, 2022W1-N1-SVM4, 2022W1-N1-SVM11, ol 17 N LS g e = N i o o
2022W1-N1-SVM12, 2022W1-N1-SVD1, 2022W1-N1-SVD2, 2022W1-N1-SVD5, ‘Harmony Jct. Tap . e
2022W1-N1-SVD6, 2022W1-N1-SVD13, 2022W1-N1-SVD14, 2022W1-N1-SVD17, ' T
2022W1-N1-SVD18, 2022W1-N1-WT88, 2022W1-N1-WT89, 2022W1-N1-WVM1, Nipetown 7
2022W1-N1-WVM2, 2022W1-N1-WVMS5 through 2022W1-N1-WVM10, 2022W1-N1- )i %
WVM13, 2022W1-N1-WVM14, 2022W1-N1-WVM19, 2022W1-N1-WVM20, 2022W1- T ___’\ A P S
N1-WVM23 through 2022W1-N1-WVM28, 2022W1-N1-WVM31, 2022W1-N1-WVM32, Bedington'yBediigtort .| |

[] =

2022W1-N1-WVM35 thorugh 2022W1-N1-WVM38, 2022W1-N1-WVD1, 2022W1-N1-
WVD2, 2022W1-N1-WVD5 through 2022W1-N1-WVD14, 2022W1-N1-WVD17,

2022W1-N1-WVD18, 2022W1-N1-WVD23, 2022W1-N1-WVD24, 2022W1-N1-WVD27 Faga
through 2022W1-N1-WVD36, 2022W1-N1-WVD39 through 2022W1-N1-WVD42,

2022W1-N1-WVD45 & 2022W1-N1-WVD46

Boonsboro
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Mot galdry

In 2027 RTEP Summer and winter case, Thermal overloads voltage drop violations and PESaen

voltage magnitude violations at multiple 138 kV buses due to two P5 contingencies. ,
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Proposed Solution:

« At Bedington Substation: Replace and add relaying to ensure there is
redundancy for 500 kV and 138 kV bus & stuck breaker faults to avoid
remote-end clearing. The new redundant relaying shall meet the TPL-001-
4 non-redundant relays standard.

Transmission Estimated Cost: $0.28M

Ancillary Benefits: Installation of redundant relaying will prevent outage
scenarios and improve reliability of the transmission system.

Alternatives: None
Preliminary Facility Rating: N/A

Required in-service date: 6/1/2027
Projected in-service date: 6/1/2027
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é/ EKPC Transmission Zone: Baseline
Fawkes-Duncannon Lane Tap 69 kV Rebuild

Process Stage: First Review 2 N O 7)viies
Criteria: EKPC 715 Criteria ]
Assumption Reference: EKPC Assumptions Presentation slides 3-10 e, P

Model Used for Analysis: EKPC'’s internal models representing 2026/27 winter peak

conditions that were used for EKPC’s annual system screening analysis for 2022 Three Forks
planning cycle. Includes Cooper Units 1 and 2 off with replacement generation

Hargett
imported from the north of EKPC system.

. . . /Fawkes Ta Union City
Proposal Window Exclusion: Below 200 kV Exclusion Fawkés LG
Problem Statement: Newby -2 WKES Four Mile Road
roblem Statement: Eawke: ABGADTAP

The Fawkes-Duncannon Lane Tap 69 kV line (LGEE-EKPC tie line) is overloaded for an 4 LG,
N-1 outage.

Violation was posted as part of the 2022 Window 1: FG# 2022W1-EKPC-T1

Existing Facility Rating: 89SN/98SE, 128WN/134WE MVA

Proposed Facility Rating: 114SN/127SE, 166WN/174WE MVA Duncannon Lane
Duncannon Lane

Lake Reba

Legend
Speedwell REEILEETELE Transmission Lines
. 69 kv BO kY
v"e . 115 KV 115 KV
® 120KV
® 128kv
.

Proposed Solution:

Rebuild EKPC’s Fawkes-Duncannon Lane Tap 556.5 ACSR 69 kV line section (7.2
miles) using 795 ACSR.

Estimated Cost: $8.5 M

_%

120 kV

138 KV
161 kV

230 KV
345 kv

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

161 kV
230 kV

West Berea ite
'PPG::}PPG
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é EKPC Transmission Zone: Baseline
Fawkes-Duncannon Lane Tap 69 kV Rebuild

g 1.75 3.5 ? Mlles
A i AlhatY
1. Increase the maximum operating temperature of the existing 556.5 MCM ACSR ','s ' :
conductor in the KU Fawkes-Duncannon Lane Tap 69 KV line section from 212 AN
degrees Fahrenheit to 302 degrees Fahrenheit.
Estimated cost: $1.5M

Three Forks

2. Establish a new normally-open interconnection with LGE/KU south of the

Hargett
Crooksville Junction tap point.

Fawkes Ta
Estimated cost: $10.5 M / . £
. . . Newb§~ - Fawkes LG Four Mile Road
3. Construct a new 138 kV line from the EKPC Fawkes substation to the Crooksville Fawke o K
Junction tap point and construct a new 138/69 KV substation near this location for Newby LG
connection to the existing KU Fawkes-West Berea 69 KV circuit. Lake Reba
Estimated cost: $24.8 M K P C

Ancillary Benefits: Replacement of aging infrastructure associated with line section.
Required In-Service: 12/1/2026 Duncannon Lane
Projected In-Service: 12/31/2024 Duncannon Lane

Legend
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Member Hotline

Julia Spatafore; (610) 666 — 8980
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2 Revision History

« V1-10/10/2022 - Original slides posted
o V2-10/13/2022 - Slide #25, correct the estimated cost from $8.23M to $8.48M
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