Submission of Supplemental Projects for
Inclusion in the Local Plan
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Need Number: AEP-2018-IM014
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 1/11/2021

Previously Presented:
Needs Meeting 10/26/2018
Solution Meeting 9/11/2020

Project Driver:

Equipment Material/Condition/Performance/Risk

Specific Assumption Reference:

AEP Guidelines for Transmission Owner Identified Needs (AEP Assumptions Slide 8)

Problem Statement:
Columbia Station

* CircuitBreakersJ69kV
* Vintage1968
* GE FKAtype oil-filled breakers —without oil containment
* Faultoperations:CB A(95) —Recommended (10)
* Tripcoilfailure
* Springcharging motor failure

Gateway Station

* CircuitBreaker E69kV
* 1975vintage
* GE FKAtype oil-filled breakers —without oil containment
* Faultoperations: CB E(49) —Recommended (10)
* Threedocumented instances of breaker failing to close

AEP Local Plan - 2021

AEP Transmission Zone M-3 Process
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Pemy (NE REMC|
=

Eel River (REMC)
=

Diebold

Unlon (REMC) e Robison Park 345KV
& 2 Robi:

Wallen Robison
®

§
$ Summit
5 m

ol
s
4
& |
<« “Industrial-Park 1Py
EAST WHITLEY Kroemer North Eastern (REMC)g - i)
Glenbrook
1 X armeif,_ UP River Dam
[ =

WHITLEY SW.
- [EOateway Park (REMC)

i=: UMBIA(IM)

_—— Hobson
= SPY RUNSPY RUN

%

4,
My, SRl

"8, Storm Water

Circuit Centerline
—_— 7
— 12
- 14
— 23
- 34
40
— 46
— 69
88
- 115
— 138
— 161
— 230
— 345
= 500
— 765




RICAN

AME
[ POWER AEP Transmission Zone M-3 Process
e Columbia and Gateway Breakers

Need Number: AEP-2018-IM014 — }egend
Process Stage: Submission of Supplemental Project for BN | e—
inclusionin the Local Plan1/11/2021 138 kV
Selected Solution: j;:v —
Replace 69kV CB “E” at Gateway station with a 3000A BN | e Wi
40kA CB (S2391.1) T — e
Estimated Cost: $0.9M
Columbia Gateway
Replace 69kV CB “J” at Columbia station with a 3000A
40KA CB (S2391.2) O @ -
Estimated Cost: $0.9M g
Cleveland
Estimated Cost: $1.8M Ummel
Projected In-Service: 4/3/2023 Richland
Supplemental Project ID: $2391.1-.2
Project Status: Scoping
Model: N/A
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POWER " AEP Transmission Zone M-3 Process

Rob Park — S.Hicksville 69kV Line Rebuild

" > 4
o uClipper A Vulicraft Top,;

(Cust) Higy %N p
. ‘sti”. "’: < s"“u, N&h
Need Number: AEP-2019-IM014 . Cireusy’ Hicks
. Westo o
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 1/11/2021 K ©Dunton Lake 3 Hicksville South Mark Cente
Hicksville  Hicksville §
Previously Presented: ,County :
. o : Line (IM) (Proposal
Needs Meeting 4/23/2019 Collingwood 1) Sowers
Solution Meeting 9/11/2020 ! :
. . 53 (Proposal
Project Driver: g ;.:' 2) Sowers
[}
Equipment Condition/Performance/Risk =a
£
. . . Perry (NE SRz
Specific Assumption Reference: REMC) 24973 (Paulding
= < a3 =
AEP Guidelines for Transmission Owner Identified Needs (AEP Assumptions Slide 8) ‘-E: gatiancoiop);
™
Problem Statement: S
aDiebold Road & * o Grabill
Robison Park — South Hicksville 69kV Line (~27 Miles) TS
Harlan
* 1967 vintage wood cross arm construction Robison Park Kopison Fark - soutn § Circuit Centerline
’ 3458 Hicksville 69 Circuit 3 —
*  There are currently 56 open conditions on this line with majority (94%) being structure issues. The O&M cost of the line is kobison Allen - Robis_"’“u“ -
expected toincrease as the age of the line increases. n - Diebold JPark 138kv Park #1 345 Cir® 2
— 14
e  4/0ASCR conductor with horizontal post type porcelain insulators. 5 —
x Goodrich
< CMI: 526,269 s ke — 3
. : s 40
Forced Momentary Outages: 6 Hacienda > i
*  Forced Permanent Outages: 5 i e
StJoe Tap 69kV Line (~0.6 Miles) 98
* 1967 vintage wood cross arm construction — 115
* There are currently 3 open conditions on this line. The O&M cost of the line is expected to increase as the age of the line — 138
increases. — 18
* St Joeis radially served out of Robison Park —South Hicksville 69kV Line and it is susceptible to single event outages. — %0
— 345
¢ Itoccasional encounter floodwaters of Bear Creek that leave some of the existing poles inaccessible. o — s

St. Joe Tap Switch jf ( — 765

e The Switch has accessibility challenges due to St. Joseph River floodwaters.
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Need Number: AEP-2020-OH008

Process Stage: Submission of Supplemental Project for inclusionin the
Local Plan 1711/2021

Previously Presented:
Needs Meeting 2/21/2020
Solution Meeting 9/11/2020

Project Driver:

Equipment Condition/Performance/Risk
Specific Assumption Reference:

AEP Guidelines for Transmission Owner Identified Needs (AEP
Assumptions Slide 8)

Problem Statement:
Rob Park —South Hicksville (OH) 34kV (~4.6 Miles)

* 1956 & 1962 vintage wood pole construction with 32 open conditions
on 17 unique structures, approximately 17% of the line. These
conditions include but not limited to damaged poles, broken
insulators, broken shield wire, rot top and broken Knee/Vee braces

. '!Is'he circuits on this line have had the following outages across the last
years.
Rob Park—South Hicksville: 9 momentary and 6 permanent
CMI: 526,269
North Hicksville —Butler: 5 Momentary and 2 Permanent.
CMI: 120 over the last 5 years.

* Relatedto previously shared need AEP-2019-1IM014.

AEP Local Plan - 2021

AEP Transmission Zone M-3 Process
Rob Park — S.Hicksville 69kV Line Rebuild
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Need Number: AEP-2020-OH008 & AEP-2019-1M014

Process Stage: Submission of Supplemental Project forinclusioninthe
Local Plan1/11/2021

Selected Solution:

On the South Hicksville —Rob Park 69kV line. Rebuild the 21.6 milesas
currently constructed, including ~2.4 miles of 69kV double circuit and ~19.2
miles of 69kV single circuit(52393.1)

Estimated Cost: $50.8M

Rebuild the through path of St Joe 69kV station. Install a breakeron the
I(-:Iarlarglir;e exittoeliminate four MOABs in series. ($2393.2) Estimated
ost: $1.3M

At Harlan 69kV (FERC-Distribution) station, replace aswitch and lineriserin
g(r)(l:lvelzr to accommodate the new line entrance. (52393.3) Estimated Cost:

Replace the West Hicksville 69kV PoP switch to accommodate the new line
gelght, route and structure/conductor type. (52393.4) Estimated Cost:
1.0M

In order to rebuild the line, the in-line switch at Vulcraft 69kV needs to be

replaced. The switch replacement will be a 3-way switch with a MOAB
toward West Hicksville 69kV . (52393.5) Estimated Cost: $1.0M

Estimated Cost: $54.1M
Projected In-Service: 6/2/2023

AEP Transmission Zone M-3 Process
Rob Park — S.Hicksville 69kV Line Rebuild

Supplemental Project ID: $2393.1-.5 Legend

Project Status: Scoping 500 kv
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Model: N/A 138 kv
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AEP Transmission Zone M-3 Process
Rob Park — Lincoln 138kV Line Rebuild

Need Number: AEP-2020-IM016

Rob Park

Circuit Centerline
-_7

Process Stage: Submission of Supplemental Project for inclusion in the LocalPlan 1/11/2021
Previously Presented:

Needs Meeting 4/20/2020

Solution Meeting 9/11/2020

Project Driver:

Equipment Material/Condition/Performance/Risk & Operational Flexibility
Specific Assumption Reference:

AEP Guidelines for Transmission Owner ldentified Needs (AEP Assumptions Slide 8)
Problem Statement:

— 345

Robison Park — Lincoln 138kV (~46-9 7.8 mi)

-
-~
o
=

44 structures with an open condition (~67%) with most revolving around rusted legs,
broken/chipped insulators and rusted shield wire

o0y

s 105
sjooul] - aje)s - pedd yied v

* Fails to meet current AEP structural strength requirements

* Fails to meet AEP shield angle requirements State Street

Top half of towers were replaced and re-conductored in 1968 toallow for 138kV voltage
operation, but the bottom half and foundations are original 1928 installation

* 4 MOABS in series currently which is over the AEP max of 3.

L ’."co/

? n ée\

' 1coln - Anthony  ~
Note: the remaining 3.1 miles of line is covered under need AEP-2019-IM038 and will be - ¥
addressed with a future solution.

hlele | incoln

AEP Local Plan - 2021



AEP Transmission Zone M-3 Process
Rob Park — Lincoln 138kV Line Rebuild

{ AMERICAN
ELECTRIC
POWER

Need Number: AEP-2020-IM016

Process Stage: Submission of Supplemental Project for
inclusionin the Local Plan1/11/2021

Selected Solution:

Rebuild the ~7.8 mile 138kV Rob Park — Lincoln line using
Drake 795 ACSR (SN/SE/WN/WE:
257/360/325/404MVA). (S2392.1)

Estimated Cost: $25.1M

Add a 3000A bustie CB at 138kV Trier stationto
separatethe4 MOAB'’s in series. (52392.2) Estimated
Cost: $1.2M

Total Estimated Cost: $26.3M
Projected In-Service: 4/3/2023
Supplemental Project ID: $2392.1 - .2
Project Status: Scoping

Model: N/A

AEP Local Plan - 2021
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AEP Transmission Zone M-3 Process

POWER
DC Cook Breaker Failure

BOUNDLESS ENERGY

Need Number: AEP-2020-IM017 L‘l

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan
1/11/2021

Previously Presented:

Needs Meeting 5/12/2020

Solution meeting 9/11/2020

Project Driver:

roject briver Cook Plant 1, DC co Baro T
Equipment Condition/Performance/Risk Cook Plant 2; uk“ "Cook Benton Harbor Cook 34
Specific Assumption Reference: Cook T ~

P P Plant 3 “" ®
AEP Guidelines for Transmission Owner |dentified Needs (AEP Assumptions Slide - . %

()
»
- Circuit Centerline
-7

8)

Problem Statement:

%,

%
'{9&

1
10
e
P :
“o0 — 12
n
e &W — 14
a
§o

DC Cook 765/345 Station

~De,.by | — 23

{

* 345kV CB N1 Failure
* The 345kV CB failed internally on phase 2 in March2020
* The DC Cook 345kV CB N1 is an HVB362 type SF6 breaker
* Manufacturedin 2002
* Breaker N1 had 2 fault interruptions since install date of 2003

AEP Local Plan - 2021 9
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Need Number: AEP-2020-IM017

Process Stage: Submission of Supplemental Project for
inclusionin the Local Plan1/11/2021

Selected Solution:
DC Cook 765/345 Station

Replace the failed 345kV Breaker N1. (52390)
Estimated Cost: $300k

Projected In-Service: 10/17/2020
Supplemental Project ID: $2390

Project Status: Scoping

Model: N/A

AEP Local Plan - 2021

AEP Transmission Zone M-3 Process
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Need Number: AEP-2018-0OH008
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 1/11/2021

Previously Presented:
Needs Meeting 10/26/2018
Solution Meeting 9/11/2020

Project Driver:

Equipment Condition/Performance/Risk, Operational Flexibility and Efficiency, and Customer
Service.

Specific Assumption Reference:
AEP Guidelines for Transmission Owner Identified Needs (AEP Assumptions Slide 8)

Problem Statement:

* Thereis 1.27 miles of 1/0 Copper and 2.58 miles of 1/0 ACSR conductor on the 69 kV
system in the Upper Sandusky area.

* There are 10 open conditions on the Arlington —Dunkirk 34.5 kV line (~7.29 miles) & 29
open conditions on the Forest —South Berwick 69 kV line (~27.6 miles).

* Thereis athree-terminal hard tap just west of Hurd Switch.
* South Carey Switch and North Wharton Switch are both three-terminal lines.

¢ West Crawford Switch and Hurd Switch are setin an N.O. position to preventthermal
overloads.

* The City of Carey has reliability concerns, where both feeds to the city can be lost for a
single outage.

* Hancock-Wood Co-op has reliability and maintenance concernsdue to radialloadsat
Arlington and Blanchard Stations.
* Arlington — Dunkirk Circuit:
* PeakloadImpact: 6.57 MW
¢ CMI (2015-2018):162,840

* Forest—South Berwick Circuit:
* PeakloadImpact: 7.68 MW
« CMI (2015-2018):1,713

AEP Local Plan - 2021

Circuit Centerl
-_— 7
- 12
- 14
- 23
- 24

40
— 46
- 69

88
— 115
— 138
— 161
- 230
— 345
— 500
— 765

Dolahard

3.498 Degrees

AEP Transmission Zone M-3 Process
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Need Number: AEP-2018-OH008

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan
1/11/2021

Selected Solution:

- Rebuild existing double circuit portion of the Dunkirk — Forest line asset
from existing Str 194 to the greenfield Rangeline station (1.35 miles).
Rebuild existing ~6.5 mi Arlington— Dunkirk 34.5kV as Rangeline—
East Arlington single 69 circuit from Str 194 to the greenfield East
Arlington (formerly Arlington) . (S2395.1) Estimated Cost $21.0M

- Reconfigure ~0.05mi Dunkirk — Kenton 69kV line toterminateinto
Rangeline station. (§2395.2) Estimated Cost $0.1M

- Reconfigure ~0.05mi Dunkirk — Ada 69kV line to terminateinto
Rangeline station. (52395.3) Estimated Cost $0.1M

- Build ~10.1 mi 69kV line section between greenfield Buckrun Sw and
East Arlington as single circuit 69kV. (52395.4) Estimated Cost $22.0M

- Rebuild ~5.75 mi 69kV line section between greenfield West Crawford
Stationand Buckrun Switch (outside of Blanchard Station) as single
circuit 69kV. (52395.5) Estimated Cost $13.0M

- Rebuild ~0.22 mi South Vanlue Extension to tie into East Arlington —
West Crawford 69kV ckt. (52395.6) Estimated Cost $0.1M

- Rebuild ~11.5 mi 69kV line between West Crawford and South Berwick
Stations. (§2395.7) Estimated Cost $28.9M

AEP Local Plan - 2021

AEP Transmission Zone M-3 Process
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Need Number: AEP-2018-OH008

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan
1/11/2021

Selected Solution Continued:
- Remove/retire ~10 mi of 69 kv line from Forest to North Wharton

Switch. (52395.8) Estimated Cost $8.3M

- Reconfigure North Upper Sandusky — South Berwick 69kV line to tie
into Hurd Switch (S2395.9) Estimated Cost $0.1M

- Remove/Retire ~2.58 mi South Carey — Hurd Switch 69kV line.
(52395.10) Estimated Cost $1.9M

- Carey69kV: Install 69kV Box Bay with 2000A, 40kA MOABs with
sectionalizing capability. Remove existing Carey Sw. (52395.11)
Estimated cost $1.5M

- West Crawford 69kV (Rebuild): Install a new 69kV ring bus with three
3000A, 40KA circuit breakersto replace West Crawford Sw. Replace
Cap switcher “AA” and relocate Cap bank from Carey Sw to West
Crawford 69 kV bus. (§2395.12) Estimated cost: $5.6M

- South Carey Sw69kV: Remove South Carey Sw 69kV. (52395.13)
Estimated Cost $0.1M

- North Wharton Sw69kV: Remove North Wharton Sw 69kV. (S2395.14)
Estimated Cost $0.1M

- South Vanlue 69kV: Replace 69kV bus and existing switches with
2000A, 40kA line MOABs with sectionalizing capability. (52395.15)
Estimated Cost: $0.5M

AEP Local Plan - 2021

AEP Transmission Zone M-3 Process
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Need Number: AEP-2018-OH008

Process Stage: Submission of Supplemental Project forinclusioninthe
Local Plan 1/11/2021

Selected Solution Continued:

- Buckrun Sw 69kV: Install a new 69 kV, 2000A, 40kA, 3-way Phase-over-Phase Switch
with sectionalizing capability. (52395.16) Estimated cost $0.6M

- East Arlington 69kV: Install a new 69kV ring bus with three 3000A, 40kA circuit
breakers to replace existing Arlington station. (52395.17) Estimated cost $8.6M

- Flat Branch Sw 69kV: Install 69 kV, 2000A, 40kA, 3-way Phase-over-Phase Switch with
sectionalizing capability. (52395.18) Estimated Cost $0.7M

- South Berwick 69kV: Remote end work. (52395.19) Estimated cost: $0.4M

- Rangeline 69kV: Install a 5-breaker(3000A, 40kA) 69 kV ring bus to replace Dunkirk
station. (§2395.20) Estimated cost: $10.6M

- Forest 69kV: Remove 69kV CB-H towards South Berwick. (52395.21) Estimated Cost
$0.1M

- Dunkirk 69kV: Retire Dunkirk 69kV station. (52395.22) Estimated Cost $1.0M

Ancillary Benefits:

*  The project will eliminate multiple hard-taps on the system. It will
improve reliability and operational flexibility for all of the delivery
pointsserved from the lines.

. ItwiIIaIsoimﬁroveoverallreIiabiIitybyrebuildingmultipleIine
sections that have asset renewal needs

Estimated Cost: $125.3M

Projected In-Service: 6/1/2025
Supplemental Project ID: $2395.1-.21
Project Status: Scoping

Model: 2023 RTEP

AEP Local Plan - 2021

AEP Transmission Zone M-3 Process
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AMERICAN

POWER " AEP Transmission Zone M-3 Process
Haviland — South Hicksville

Need Number: AEP-2020-OHO015

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 1/11/2021

Previously Presented:
Needs Meeting 4/20/2020 North Lockwood R¢

Solutions Meeting 9/11/2020 . A A
aft Hicks v‘mneQ South

Project Driver: Hich : - MARK

] . - . Mark 7w Delawa
Equipment Material/Condition/Performance/Risk . W?St b cksville CEN TER SW Shem)mod
Specific Assumption Reference: Hicksville ) . b
AEP Guidelines for Transmission Owner |dentified Needs South Hicksville
Problem Statement: i (Proposed)
Line i

Haviland — South Hicksville 69kV Cecil (Paulding

Putnam Co-ojgeraid Tw
Original Install Date: 1927 |

. Length of Line: 26.15
¢ General

. Total structure count: 560 Portland
nE‘ast Antwem

. Original Line Construction Type: Wood (Cu St)

*  16% of structures recently replaced (~2.5 miles) Srane Twp S

. Wooden Cross Arms

. Horizontal Ceramic insulators
. Conductor Type: 336.4 KCM ACSR 18/1 Merlin (original 1927 install) .
CONDITION / PERFORMANCE / RISK ASSESSMENT: (JF,?.UI?’ng

. Outage History

. IVéogrEer?tary/Permanent Outages and Duration: 12 Momentary and 8 Permanent — average duration of
. ours

. CMI: 8.2 M -

. This line is comprised of two circuits, having breakers in between at Payne. No automatic line

sectionalizing scheme between the breakers. : - ams Latty
e Condition Summary D )
. Ntumtber of open conditions by type / defects / inspection failures: 40 open conditions on 39 unique T ea Al : / it atty CO-Op
structures o !

. Open conditions / defects / inspection failures include: broken structures, rotting structures, burnt Latty Junction

conductors, broken/missing ground lead Ravien:
Risk N :
. Number of Customers at Risk: 9,639 AQOK o : 5 ; ; Haviland
L % o) \ No Timber Switch
. Load at Risk: 17.794 MVA L r !
. The Antwerp (Paulding Putnam Co-op) customer is served off of a hard tap. ' { '

AEP Local Plan - 2021 15




AMERICAN
ELECTRIC

POWER’ AEP Transmission Zone M-3 Process
Haviland — South Hicksville
Need Number: AEP-2020-OH015 Antwerp Hard Tap
.. . . . . (P.P.Co-op)
Process Sta§e: Submission of Supplemental Project forinclusioninthe
Local Plan1/11/2021 L.
Selected Solution: Existing:
. Rebuild ~14.3 mi of the Payne -South Hicksville 69kV circuit. (52394.1) Estimated
Cost $30.6M
. Rebuild ~9.3 mi of the line between Haviland —Payne 69kV circuit. Reconductor the South North Antwer > Latt Latty
remaining 2.7 mi line sections. (52394.2) Estimated Cost $21.8M Hicksville Antwerp Sw P Ve i Junction Sw Haviland
. Install Seiberi switch as anew 69 kV, 1200A, 3-way Phase-over-Phase switch with
sectionalizing capability to eliminate the hard tap. (52394.3) Estimated cost $0.5M
. Replace Antwerp Sw with 69 kV, 1200A, 3-way Phase-over-Phase switches with Legend
sectionalizing capability, including 4.3 miles of fiber buildout to allow for 00K | —
sectionalizing. (52394.4) Estimated cost $1.1M HMEKY | —
. Replace North Antwerp Sw with 69 kV, 1200A, 3-way Phase-over-Phase switches with 138 kY
69 kV ——
sectionalizing capability. (52394.5) Estimated cost $0.6M Yy
. Replace Latty Switch with 69kV, 1200A, 3-way Phase-over-Phase switches with 23 kv ——
sectionalizing capability. (52394.6) Estimated Cost $0.6M New —
. At Latty Junction Switch, install motor operators, a relay, and PT’s on existing Phase - Only reconductor from str. 5 to
over-Phase switches to add sectionalizing capability. (52394.7) Estimated Cost $0.4M 25;restis complete rebuild
Ancillary Benefits: OQutage restoration and Operational Flexibility will be oo P Only reconductor from str. 50 to
improved by replacing/installing switches and adding sectionalizing SRR 81; rest is complete rebuild
capability.
Estimated Cost: $55.6M .
. S. Proposed:
Projected In-Service: 11/15/2024
Supplemental Project ID: 52394_1-_7 *W
Project Status: Scoping Seutih S North e :
Model: N/A Hicksville lebert Sw PR G Antwerp Payne Latty Junction Sw Haviland

AEP Local Plan - 2021 16



Eiectare
POWER’ AEP Transmission Zone M-3 Process
Walnut Creek Capacitor Bank

r

—

Need Number: AEP-2020-OH027

Process Stage: Submission of Supplemental Project for ) LWL
inclusion in the Local Plan 1/11/2021 " K . .

Previously Presented:

Moreland ;

Need.s Meetmg4/20/2020 by gor;h o i
Solution Meeting9/11/2020 - T redericksburg
. N Moreland
Project Driver: (Holmes - Sugarcreek
Customer Service Wayne Co-op) Twp

Alpine (Holmes

Specific Assumption Reference: - Wayne Co-op) pmrewhio
AEP Connection Requirementsforthe AEP Transmission _ :2
System (AEP Assumptions Slide 7) Prairie Twp —u
Problem Statement: _— £ —
. . creeif@rt Benton raii (Holmes i
* Holmes-Wayne Electric Cooperative hasan urgent large o Paint [ yne Co-op) @
block load increase and is replacing their Trail Trail (Holmes- o

— 69
88

substationtransformer with a larger unit. West Owens

* Theanticipated newloadis8 MW. The load will be
added incrementally startingin August 2020.

Wayne Co-op)

Millersburg lllinois

Berlin Jay — 15

sbdi"ﬁ}%s‘b“fg Berlin (OP) & 'Valnut Creek — 138
| y o] Walnut Creek Belden Beldan — 151

: = 230

Walnut Creek Brick Brick s

No. ZQU(&Npo_ 2 —
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RICAN

AME
[ POWER AEP Transmission Zone M-3 Process
e Walnut Creek Capacitor Bank

Existing:

Need Number: AEP-2020-OH027

Process Stage: Submission of Supplemental Project for
inclusionin the Local Plan 1/11/2021

Selected Solution:

Double the size of the existing Walnut Creek 69kV )
capacitor bank, from 7.2 to 14.4 MVAR. Updaterelay Station work only.
settings and SCADA equipment accordingly. (52396)

Estimated Cost: S0.1M Proposed:
Projected In-Service: 11/1/2020
Supplemental Project ID: S2396

Bubble diagram not applicable.

Project Status: Engineering Legend

Model: 2019 RTEP 500 kV

35 kv ——

138 kV

69 kV

3M45kv

23 kV

New

AEP Local Plan - 2021 18



ELectrie
POWER’ AEP Transmission Zone M-3 Process

South Point — West Huntington
Need Number: AEP-2020-AP021
Process Stage: Submission of Supplemental Projectfor inclusioninthelocal Plan 1/11/2021

Previously Presented:
Needs Meeting 4/20/2020
Solution Meeting 9/11/2020

Project Driver:

Equipment Condition/Performance/Risk
Specific Assumption Reference:

AEP Guidelines for Transmission Owner |dentified Needs (AEP Assumptions Slide 8)

South Point—West Huntington 34.5kV Line (~11 miles) ,‘/, i éanitafy
* The lineconsists of mainly wood pole (79%) structures in addition to steel (12%) and Kenova B d
lattice steel (9%) structures. V¥ . oan

* The linewas originallybuiltin 1926 (69%) and 1930 (10%) primarily with 4/0 copper Kenova

conductor.

* Structures on the linefailed to meet 2017 NESC Grade B loadingcriteria, failed to meet
current AEP structural strength requirements, and failed to meet current ASCE structural
strength requirements

* Currentshielding onthe majority of the linedoes not meet currentstandards.

* There arecurrently 93 structures (62% of the line) with at leastone open condition

* Atotal of 159 structural open conditions on theline primarily related to
poleand crossarmrot. Other structure conditionsinclude woodpecker
damage, splitcrossarms/poles and bowed crossarms/poles.

* There are54 shieldingand groundingrelated open conditionsincluding
missing ground wireleads, damaged shieldwireand broken ground wire Markwest
leads.

* There areanadditional 15 open conditions related to burnt/broken H.Vdfocafbon
insulatorsand guy wire. - - -

* Since2014 there havebeen 4 permanent outages onthe circuitdueto arrestor failure,
wind, switch failureand vegetation contact from outsidethe ROW. The outages resulted
ina total of 198k customer minutes interrupted.

Huntington

Circuit Centé;line
— 7
— 12
— 14
- 23
34
40
— 46
— &9
a8
115
138
161
230
345
500
765

AEP Local Plan - 2021 19



AMERICAN

POWER " AEP Transmission Zone M-3 Process

South Point — West Huntington

Need Number: AEP-2020-AP021

Process Stage: Submission of Supplemental Project forinclusioninthe
Local Plan 1/11/2021

Selected Solution:

Rebuild apEroximater 1.2 miles of line on the West Huntington— South
Point34.5 kV line between Kenova station and South Point station.
(52397.1) Estimated Cost: $8.9M

* Cost drivers on this line section include Ohio River crossing, urban line

route through Huntington, WV, and encroachments along the line. iOl_ltlt" Ceredo Four Pole
Rebuild ap[:()roximaterS.S miles of line on the West Huntington— South om Tap
Point34.5 kV line between Kenova station and West Huntington station.
(52397.2) Estimated Cost: SOOM [ e E

* Note: This segment of line is classified as Distribution and thus has no
transmission cost.

. . . Virginia Sanitary
Install 3-way Phase over Phase GOAB switch at Ceredo Switch Station Tap Board
addressing hard tap. (S2397.3) Estimated Cost: $0.6M
Install 3-way Phase over Phase GOAB switch at Sanitary Board Station
addressing hard tap. (52397.4) Estimated Cost: $0.6M Weet
Install 3-way Phase over Phase GOAB switch at Four Pole Creek Station Hunti?\s on
addressing hard tap. (S2397.5) Estimated Cost: $0.6M Legend gt
Estimated Cost: $10.7M 345 KV —
Projected In-Service: 11/1/2023 138 kV
Supplemental Project ID: $2397.1-.5 69 kv
Project Status: Scoping 46 kv aE——
Model: N/A 34.5kV
New G

AEP Local Plan - 2021 20



AMERICAN o
AonCTRIC AEP Transmission Zone M-3 Process

BOUNDLESS ENERGY Bim Station

Need Number: AEP-2019-AP001
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 2/19/2021

Previously Presented: &f‘“
Needs Meeting 2/20/2019 1)
Solutions Meeting 10/16/2020 0.
Project Driver: “8
Equipment Material/Condition/Performance/Risk Q"

Specific Assumption Reference: [
AEP Guidelines for Transmission Owner Identified Needs (AEP Assumptions Slide 8)
Problem Statement: KOHL SAAT
Bim 69 kV
*  Breaker “D”

e 1967 FK oil type breaker without containment

e Fault operations: 369, recommended 10 operations
e Cap Switchers “AA” and “BB”

: iljé:i?:i:;oring Cir_cuit? Centerline
*  Sister units have experienced numerous gas and interrupter failures — 1
Bim 46 kV m — 14
e Breakers “A”, “B”, “C”, and “E” — 23
* 1967 FK oil type breakers without containment — 4
¢ Fault operations: CB A (85), CB B (14), CBC (131), CBE (63), recommended 10 operations 40
Bim Station — 46
e Existing Gr. SW. MOAB configuration creates faults in the station; known safety hazard in legacy station designs - :':
e Transformer Bank #1 138/69/46
e Oilleaking ata steady rate WHA RTO N : EZ
* Deteriorating wooden crossties, obsolete arresters and bushings, LTCis not in adequate condition — 161
¢ Cooling system and controls need replaced A —
*  GND Bank 3 — 345
* Interfacial tension in all three units has been on the decline or atsustained low levels for around 15 years, indicating the — 500
development of sludge which can impede oil circulation/cooling \ — 765

* Rising/Sustained high moisture content has resulted in degrading/sustained low levels of dielectric strength
*  Obsolete arresters/bushings, deteriorating wooden crossties

*  Cooling system/controls need replaced

AEP Local Plan - 2021 2 1



AMERICAN o
ELECTRIC AEP Transmission Zone M-3 Process

Bim Station

Need Number: AEP-2019-AP001

Process Stage: Submission of Supplemental Project forinclusioninthe
Local Plan 2/19/2021

Selected Solution:

Replace existing 138/69/46 kV 75 MVA with a new 138/69/46 kV 130 MVA
XFR. Replace existing 138 kV ground switch MOAB witha new 138 kV .
circuit switcher. Replace existing 69 kV CB D witha new 69 kV 3000 A 40 kA Bim
breaker. Replace existing 69 kV shunt cap switcher BB with a new 69 kV 40
kA cap switcher. A 69 kV Ring bus was considered but not recommended
consideringcircuit breakerF does not needto be replaced. In addition, a 69 XFMR

kV ring bus would be difficult due to the lack of available high ground at the 138/69/46 kv
site, so a station expansion with major fill would be required. Replace
existing46 kV CBs A, B, C, and E with four new 46 kV 3000 A 40 kA breakers
in a ring configuration. Retire existing46 kV 14.4 MVAR cap bank. New
DICM will be installed. The new equipment at Bim will resultina ratings
increase on the Bim — Bandy Branch (Sundial) line section SN/SE/WE/WN:
84 MVA/84 MVA/106 MVA/ 106 MVA.

Remote end work required at Sharples, Skin Fork and Sundial.
Line work required on entrance spans due to the new station layout.

Currently the 69 kV bus is located on top of the 46 kV bus. In order to 0 q
perform the work necessary, the two buses will be separated and builtin €gen

the clear. (52406) 345 kv —
Estimated Cost: $14.9M 138 kv

Projected In-Service: 6/1/2022 69 kv
Supplemental Project ID: S2406 46 kV anm——
Project Status: Scoping New aEE———
Model: N/A

AEP Local Plan - 2021 22



AMERICAN
ELECTRIC
POWER

EQUNDLESS ENERGY

Need Number: AEP-2019-AP025

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan

2/19/2021

Previously Presented:
Needs Meeting 07/24/2019
Solution Meeting 10/16/2020

Project Driver:
Equipment Material/ Condition/Performance/Risk

Specific Assumption Reference:

AEP Guidelines for Transmission Owner |dentified Needs (AEP Assumptions Slide 8)
Problem Statement:

The existing Allen station has historically experienced severe flooding due to the
stations current location in the flood plain. Historical flooding issues have lead to
significant deterioration of the stations foundations and structures.

The 46kV Circuit Breakers (CBs) A, B, C, & D are oil filled breakers without oil
containment manufactured in 1960s. Oil filled breakers have much more
maintenance required due to oil handling that their modern, SF6 counterparts
do not require. These units comprise 4 of the remaining 12 of the FZ0-69-1500P
model family on the AEP System. Spare parts for these units are difficult to
impossible to procure, and this model type is no longer vendor supported.

The circuit breakers have experienced the following fault operations, CB A (27), C
(20), and D (17). The manufacturer recommendation is 10 fault operations
during it’s in-service life. In addition, all CBs have documented malfunction
records with A, C, and D having at least 1 documented since 2016. These include
mainly air leaks, a broken trip latch component, and a trip test switch
malfunction. The platform foundations that these are mounted on are crumbling
in several locations.

The 46kV CS AA is a VBM-69 model type, 1 of 15 remaining on the AEP System.
Spare parts for these units are difficult to impossible to procure, and this model
type is no longer vendor supported. These circuit switcher models are poor cold
weather performers. This unit has 8 documented malfunction records including
multiple failures to trip on poles 2 and 3 and one instance in 2011 in which the
unit failed to close.

AEP Local Plan - 2021

AEP Transmission Zone M-3 Process
Allen Station Rebuild

ComEd

Legend

Station

Circuit
— 12 kv
— 14 kv
— 23 kv
34 kv
— 40 kv
46 kv
— 69 kv
88 kv
— 115 kv
— 138 kv
161 kv
— 230 kv
— 345 kv
= 500 kv
- 765 kv

ATSI
PENELEC PPL =
JepL

Dominien

]
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AMERICAN
ELECTRIC
POWER

Veed Number: AEP-2019-AP025
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 2/19/2021

Selected Solution:
Allen Substation:

Rebuild Allen Station to the northwest of its current footprint utilizing a standard air-insulated substation with
equipment raised by 7’ concrete platforms and control house raised by a 10’ platform to mitigate flooding
concerns. Install five 69 kV 3000A 40 kAcircuitbreakers ina rin%bus (operated at46kV) configuration with a 13.2
MVAR capacitor bank. Existing Allen station will beretired (52405.1)

Estimated Cost:$10.55 M (Does not include the distribution cost)

Dlist:;ibution Scope of Work: Install 69/46kV-12kV 20 MVA transformer along with 2-12kV breakers on 7’ concrete
platforms.

Transmission Line:

Allen —East Prestonsburg: A0.20 mile segment of this 46 kV line will be relocated to the new station.
(SN/SE/WN/WE: 537617&7/73MVA). (52405.2) Estimated Cost: $0.33 M

McKinney —Allen: The new line extension will walkaround the south and east sides of the existing Allen Station to
the new Allen Station beir\ﬁbuittin theclear. Ashortsegment of new single circuit 69kVlineand a short segment
of new doublecircuit 69kV1ine (both operated at 46 kV) will be added to thelineto tieinto the new Allen Station

bays. (5S2405.3) EstimatedCost:$1.95M

Stanville—Allen: Asegment of this line will have to be relocated to the new station (SN/SE/WN/WE:
50/50/63/63MVA). (52405.4) Estimated Cost:$0.17 M

Allen —Prestonsburg: 0.25 mile segment of this existing single circuit willberelocated. Therelocated line
segmentwill require construction of one custom self-supgomng doublecircuitdeadend structure and single

circuitsuspension structure. Ashort segment of new double circuit 69kV line (energized at 46 kV) will be added to
tieinto the new Allen Station bays which will carry Allen —Prestonsburg 46kV and Allen —East Prestonsburg 46kV
lines. Atemporary 0.15mile sectiondouble circuit line will be constructed to keep Allen —Prestonsburgand Allen
— EastPrestonsburg46kV lines energized during construction. (§2405.5) Estimated Cost: $2.66 M

Remote End

Remote end work will berequired at Prestonsburg, Stanville, and McKinney stations. (52405.6) Estimated
Transmission Cost: $0.34 M

Estimated Cost: S16M

Projected In-Service: 12/31/2023
Supplemental Project ID: $2405.1-.6
Project Status: Scoping

Model: N/A

AEP Local Plan - 2021

AEP Transmission Zone M-3 Process
Allen Station Rebuild

500 kv

345 kv

138kv

69 kv

46 kv

New




AMERICAN

ELECTRIC HPR
POWER’ AEP Transmission Zone M-3 Process
Grace 69kV

Circuit Centerline
_GOULD INC —

Need Number: AEP-2020-OH006 soi Tl Re : =

- 23
— 34

Process Stage: Submission of Supplemental Project for inclusion T | w0
in the Local Plan 2/19/2021 '  Josia s —
JNeerswlle QMuskingum 88
Previously Presented: L < [
Need Meeting 2/21/2020 — — 0
. . s River center Tw
Solution Meeting 10/16/2020 ”%eh,,,w Lot il
Voo _ o Muskin uumD: uskingum River
Project Driver: N M ot . T e MR ;B.iVERLY
. Penn Ty ™Mer - Muskingum River 345
Customer Service Approximate Delivery r
.o . _Pennsville Point Location
Specific Assumption Reference: s T v Waterford
us‘w"gln,, R, i okt Wa;;’;)ord Waterfor f?{?sp}
. . . . .o ver PN » w. 69 e =
AEP Guidelines for Transmission Owner Identified Needs (AEP bl Wolf Creek
Assumptionsslide 7)
Problem Statement: 7 | 7
 AEP Ohio is Requestinga new 69kV delivery point on the s : bonici f LG
Muskingum River — South Rokeby SW 69kV Circuit by & o § §
: - H
F
>

12/13/2021. Anticipated load isabout 5 MVA.

AEP Local Plan - 2021 25



AMERICAN
ELECTRIC AEP Transmission Zone M-3 Process
Grace 69kV

Need Number: AEP-2020-OH006

Process Stage: Submission of Supplemental Project for
inclusion in the Local Plan 2/19/2021 Muskingum

Selected Solution:

* Installa 3 - 3000A Breaker 69kV ring bus called Grace
station to serve the requested delivery point. (52401.1)
Estimated Cost: $2.3M

* Installapproximately 0.2 miles of 69kV line to tie the Existing: . .
greenfield Grace station in-and-out to the Muskingum Legend South Pennsuille o
River — South Rokeby 69kV circuit. (52401.2) Estimated VI E— Rokeby SW ’
Cost:$2.1M o | ——

* Remove/Relocate approximately 0.05 miles of line on 138 kv
the Muskingum River —South Rokeby 69kV Line asset 69 kv _
between structures 75 and 74A to accommodate the cut 5KV Mskinedm
in to the new station. (52401.3) Estimated Cost: $0.1M 2k

« Remote end work at South Rokeby Switch. (52401.4) e
Estimated Cost: $0.9M Proposed:

Estimated Cost: $5.4M
Projected In-Service: 5/1/2022 o o - o
Supplemental Project ID:S2401.1-.4 Rokeby sW Stockport SW
Project Status: Engineering
Model: 2024 RTEP

AEP Local Plan - 2021 26



AMERICAN ..
ELECTRIC AEP Transmission Zone M-3 Process

EQUNDLESS ENERGY Hatton 69kv

Need Number: AEP-2020-OH030

Process Stage: Submission of Supplemental Project for inclusionin the Circuit Centerline -
Local Plan 2719/2021 — 7 : 'S

. — 1 161 Fostoria o
Previously Presented: — 1 P 3
Need Meeting 5/22/2020 - | © X
Solutions Meeting 10/16/2020 40 ud 6?
Project Driver: — Hatton W & e

& ising Sun
Customer Service and Operational Flexibility e (Hancock g s (Custg
Specific Assumption Reference: o Wﬂ? dCo-op) = 7 o
— 230 E

AEP Guidelines for Transmission Owner Identified Needs (AEP s 9 F ]
Assumptions slide 7) — 500 ' <

Problem Statement:

N
s
(-}

&

’

* Hancock-wood Co-op’s has requested for new service to replace their
existing Hatton Delivery Point. Hatton delivery point is currently served
via a hard tap from the Pemberville (FE) — West End Fostoria 69kV
circuit. The new customer station is being built adjacent to their
existing substation. The hard tap limits operational capabilities for this
circuit. Itis difficult to coordinate maintenance efforts because any
work on the section from Longley Switch to Pemberville (FE) involves Berry Twn
outage to the Hatton Delivery Point. g

%2

toria Centray

Fos
e R

Bucy,

* Loadisapproximately 2.26 MVA

. CIVIdI: There were no unpla nnﬁd omﬁagesabﬁt there were sixhsclhedlgled West Longley
and one monetary outages that affected the customer, in the last :alina® -8 N
vears. youtasg Sunoco Pipeline 1 Bfadner S

(Customer Owned)
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ERICAN

ELECTRIC

POWER

E

BOUNDLE

55 ENERGY

Need Number: AEP-2020-OH030

Process Stage: Submission of Supplemental Project for
inclusionin the Local Plan 2/19/2021

Selected Solution:

e Re-terminate the Fostoria—Hatton lineto the new
Hatton Switch. (52402.1) Cost: $0.52M

* Rebuild andre-terminate the Hancock Wood Co-op 500 kv
Extension - Hatton lineinto the new switch.

(S2402.2) Cost: $0.72M

* Installanew three way phase-over-phase switch to o
serve the customer’s station. (52402.3) Cost: $0.51M i

Estimated Cost: S1.75M
Projected In-Service: 5/15/2021

Supplemental Project ID: $S2402.1-.3

Project Status: Engineering
Model: 2025 RTEP

AEP Local Plan - 2021

Existing Configuration:

345 kv

138 kV

69 kV

345kV

T

Future Configuration:

Pemberton
(FE)

AEP Transmission Zone M-3 Process
Hatton 69kV

Longley West End
Switch Fostoria

Pemberton
(FE)

Hatton

(H.W. Co-op) West Longley Sun Oil Co.

Longley West End

Hatton Switch Gtk Fostoria

28



ELecrric .
POWER’ AEP Transmission Zone M-3 P.rocess
BOUNDLESS ENERGY CeC|| 69kv

Need Number: AEP-2020-OH031

Process Stage: Submission of Supplemental Project for inclusion in
the Local Plan 2/19/2021 MARK

Mak CENTER SW. 2>

Previously Presented:
Needs Meeting 5/22/2020
Solutions Meeting 10/16/2020

Project Driver:

Customer Service and Operational Flexibility

Specific Assumption Reference: Cecil (PaU’d":'g
Putnam Co-ofjerald Twp

AEP Guidelines for Transmission Owner Identified Needs (AEP ¢
Assumptions slide 7)

Problem Statement: General

Paulding — Putnam Electric Co-op is replacing their 3.75 MVA Portland
transformer witha 12/16/20 MVA transformer, which requires some (Cust)
changes to their delivery point. This delivery pointis served by the o
North Cecil switch on the Mark Center — Paulding 69 kV circuit.
North Cecil has no auto-sectionalizing capability.

Load: The Co-op delivery point serves approximately 4.9 MW

CMI:Inthe last 5 years, there were 6 unscheduled outages affecting
the customer, 3 of which were momentary and 3 were permanent
outages. The 5-year CMI experienced by this customeris 170,520.

Paulding

Paulding

Paulding Twp

AEP Local Plan - 2021 29



ELecrric .
POWER’ AEP Transmission Zone M-3 P.rocess
BOUNDLESS ENERGY CeC|| 69 k\/

Existing Configuration:

North Cecil South Cecil .
Mark Center Switch Switch Paulding

Need Number: AEP-2020-OH031 O O

Process Stage: Submission of Supplemental Project for
inclusion in the Local Plan 2/19/2021

Selected Solution:

Add auto-sectionalizingand SCADA control to the existing S04
North Cecil Switch. Thisrequiresinstalling PT’s, motors, a il

relay,and communication equipment. (52403) Estimated "
Cost: $360,023 no
Projected In-Service: 5/15/2021 New
Supplemental Project ID: S2403

Project Status: Engineering

Model: 2023 RTEP

Customer Customer

T

North Cecil South Cecil .
Mark Center Switch Switch Paulding

Future Configuration:

AEP Local Plan - 2021 30



AMERICAN o
ELrCcTRiC AEP Transmission Zone M-3 Process
Reedurban Transformer

Need Number: AEP-2020-OH036

Process Stage: Submission of Supplemental Project for inclusion
in the Local Plan 2/19/2021

Previously Presented:

Need Meeting 8/14/2020

Solutions Meeting 10/16/2020

Project Driver:
Equipment Material/Condition/Performance/Risk

Specific Assumption Reference:

AEP Guidelines for Transmission Owner Identified Needs (AEP
Assumptions Slide 8)

Problem Statement:

Station Name: Reedurban

 The 138-69kV transformer has failedand has been
temporarily replaced with a mobile 138-69kV transformer.

 Manufactured andinstalledin 1988.
* 60 MVA nameplate, Westinghouse unit.

* Failure attributedto significantdeterioration of transformer
windings

AEP Local Plan - 2021

*eedurban o Bliss Park

Reedurban
SOUTHWAY

STREET SW

 GAMBRINUS ROAD SW

< Timken Gambrinus
= NEGLEY =

south Cantop, _ SOUTH
°se o GAMBRINUS
ROAD SW

o TIMKEN RICHVILLE SW




ELecrric o
POWER’ AEP Transmission Zone M-3 Process
Reedurban Transformer

Existing:

Need Number: AEP-2020-OH036 Negley Reedurban Miles Ave.

Process Stage: Submission of Supplemental Project for
inclusionin the Local Plan 2/19/2021

Selected Solution:

Replace the failed 138-69kV transformer with a spare 90
MVA transformer. Install a transformer oil containment —
system. Replace electromechanicaltransformer

protection relays with microprocessor relays, along with
69kV PT’s. (S2404) Proposed:

Estimated Cost: S1.2M
Projected In-Service: 12/10/2020

Negley Reedurban Miles Ave.
Supplemental Project ID: S2404 Legend
Project Status: Engineering 500 kv
345 kv ——
Model: N/A 138 kv
69 kV
3M45kv
Bliss Park 23 kV ——
New

AEP Local Plan - 2021 3 2



AMERICAN
ELECTRIC
POWER

EQUNDLESS ENERGY

Need Number: AEP-2020-AP013

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 2/19/2021
Previously Presented:

Needs Meeting 2/21/2020

Solutions Meeting 10/16/2020

Project Driver:

Equipment Condition/Performance/Risk
Specific Assumption Reference:

AEP Guidelines for Transmission Owner Identified Needs (AEP Assumptions Slide 8)
Problem Statement:

Fort Robinson Station

Circuit Breaker E (69 KV):

Circuit breaker Eis 52 years old, CG/CF, oil filled type breaker without oil containment; oilfilled

breakers have much more maintenance required due to oil handling and spills can result in
significant mitigation cost.

It has experienced 113 fault operations — exceeding manufacturer’srecommended number of 10.
Circuit Breaker D (34.5 KV) Concerns:

Circuit breaker Dis 36 yearsold, CG, oil filled without oil containment; oilfilled breakers have much
more maintenance required due to oil handling and spills can result in significant mitigation cost.

It has experienced 33 fault operations — exceeding manufacturer’s recommended numberof 10.
CB Dis 1 ofonly 27 remaining of the CG-48-72.5-31.5-1200 models on the AEP system. The
manufacturer provides no supportfor the CF/CG/CGH/CH family of circuit breakers and spare parts
are increasingly more difficult to obtain. This model has experienced major malfunctions associated

with their OA-3 hydraulic mechanism, which includeslow-pressure readings, hydraulicleaks, pump
lockouts, and failure to shut off.

Transformer 1 (138/69-34.5KV):

The current low side GOAB switch on the tertiary side of 1 Bankis incapable of load breaking.
MOAB/Ground SW configuration on the high side of the transformer.

Grounding bankis 48 years old with elevated levels of acetylene. This concentration of acetylene
indicates excessiveinternal component decomposition due to arcing within the tank.
Relay Concerns:

There are 33 electromechanicaltype relays (82% of all relays at the station) which have significant
limitations with regards to fault data collection and retention.

There are 4 microprocessorbased relays withunsupported firmware and lack of vendor support.
Operations Concerns:

Fort Robinson Station is served off of the Nagel —Wolf Hills 138 kV circuit which is 39.11 mileslong
without CB sectionalizing.

AEP Local Plan - 2021
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AMERICAN
ELECTRIC
POWER

EQUNDLESS ENERGY

Need Number: AEP-2020-AP014
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 2/19/2021

Previously Presented:
Needs Meeting 2/21/2020
Solutions Meeting 10/16/2020

Project Driver:

Equipment Condition/Performance/Risk

Specific Assumption Reference:

AEP Guidelines for Transmission Owner Identified Needs (AEP Assumptions Slide 8)
Problem Statement:

Hill Station
Circuit Breaker H (69 KV):

Circuit breaker His 52 yearsold, CF model type, oil filled type breaker filled without oil containment;
oil filled breakers have much more maintenance required due to oil handling and oil spills can result
in significant mitigation cost.Spare parts for these units are difficultto impossibleto procure.

91 fault operations — exceeding manufacturer's recommendednumber of 10.

Circuit Switcher AA (69 KV):

Circuit switcher AAis 25 years old, 2030-69, SF6 type breaker. This type of circuit switcher has no gas
monitor and sister units have a history of malfunctions, including gasloss, interrupterfailures, and
operating mechanism failures.

Transformer 1 (138/69-34.5 KV) Concerns:

Relays

Transformer bank 1is 63 years old with elevated levels of carbon dioxide and moistureand a

decrease in dielectric strength.
The current MOAB/Ground SW configuration on the high side of the transformer

20 relays (53%) are of the electromechanical type which have limitations with regards to fault data
collection and retention.
These relays lack vendor support and haveno accessto spare parts.

Operations Concerns:

Hill Station is served off of the Clinch River —Nagle 138 kV circuit which is 41.61 miles long without
CB sectionalizing.

AEP Local Plan - 2021

AEP Transmission Zone M-3 Process
Fort Robinson — Hill 69
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AMERICAN ..
ELECTRIC AEP Transmission Zone M-3 Process

BOUNDLESS ENERGY Fort ROblﬂSOﬂ - HIII 69

Need Number: AEP-2020-AP015 ComEd [ [

ATSI

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 2/19/2021 1
Previously Presented:

Needs Meeting 2/21/2020
Solutions Meeting 10/16/2020

PENELEC L PPL
¢ JePL

Project Driver:

Equipment Condition/Performance/Risk

Specific Assumption Reference:
AEP Guidelines for Transmission Owner Identified Needs (AEP Assumptions Slide 8)

Dominion

Problem Statement:
Fort Robinson —Hill 69 KV (installed in 1970)

. Length: 322=#~14.2 Miles Circuit Centerline
-_— 2

12

14

. Original Construction Type: Wood (86% original)

. Original Conductor Type (91% original): 219.9 ACSR, 1/0 CU, 336 ACSR, 4/0 ACSR, and 556 ACSR 23
- 34
. Momentary/Permanent Outages: 7 momentary, 8 permanent (5 years) :2
. CMI: 5,721,762 o ::
115
. Total structure count: 327213 138
- 161
. Number of open conditions: 120 ij:
. Open conditions include: broken conductorstrands, broken/burnt insulators, split Bayonet,

765

cracked X-Brace.

=
=3 so00
-
=
=
-

. Unique structure count with open conditions: 95 (44%)

s
. iti . >
Additional Info: %
* There have been 5 weather related momentary outages, with 4 of those beingattributed to =
lightning as well as 1 permanent outage. These lightning caused outages areindicative of
insufficient shielding and/or insufficient grounding

Moccasin Gap

Note: ~1.5 mile 1/0 Cu conductor section of the ~5 miles Fort Robinson —Moccasin Gap 69 KV line section will be
addressed aspart of b3101

E:
o
—
>
=
<
o
=

u.‘—(yle Hill
AEP Local Plan - 2021



AMERICAN

ELECTRIC HPR
POWER’ AEP Transmission Zone M-3 Process

Fort Robinson — Hill 69

Need Number: AEP-2020-AP013, AEP-2020-AP014, AEP-2020-AP015

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan2/19/2021

Selected Solution: sunbright
. Rebuild~12.7 miles of the existing Fort Robinson —Hill 69 kV line between Fort Robinson and Hill stations. Copper Ridge Clinch River
Fort Robinson —Moccasin Gap: (SN/SE/WN/WE: 102/142/120/160MVA) Limited by Line Conductor
Moccasin Gap- Gate City - Hill: (SN/SE/WN/WE:79/92/100/109MVA) ) Limited by Risers at Gate City Hil cate iy
Nagel ate Ci
(52408.1) Estimated Cost: $30.9M

. At Fort Robinsonstation, replace existing 69 KV circuit breaker E with a new 3000A 40 KA circuit breaker. Moccasin Gap
Replaceexisting 34.5 KV circuit breaker D witha new 69 KV rated 3000A 40 KA circuit breaker. Replace J}
existing groundbank attransformer # 1 with new groundbank. Replace existing ground MOAB for
transformer#1 with H.S. circuit switcher. Replace existingline MOABs Y & W with 138 kV circuit breakers.
Replace34.5 kV disconnects on breaker J. Installnew low side 34.5KV Circuit breaker at Transformer #1. 230KV

(52408.2) Estimated Cost: $7.2M Pro pose d

46 kv —
—

Fort Robinson Wolf Hills

Legend

New

. At Hill station, replace existing 69 KV circuit breaker H with new 40 KA3000A circuit breaker. Replace existing

69 KV circuit breaker E with new 40 KA3000A circuit breaker for constructability flexibility, existing breaker E

canbeused as a capital spare. Replace existing69 KV capbank circuit switcher AAwith new circuit breaker.
Replace existing 138/69 KV 40 MVA transformer #1 with new 138/69 KV 40 MVA transformer #1,add H.S.
circuit switcherto the new transformer. Replace existing 138KV line MOABs W & Y with new 138 kV circuit Copper Ridge Clinch River
breakers. Replace ground MOAB switches on 138/12 KV T2 with circuit switcher. (52408.3) Estimated Cost:
$6.7M

Sunbright

Hill
Nagel Gate City

. Remote end relaying work at Clinch River, Wolf Hills, Lovedale, Holston, West Kingsport. (5S2408.4) Estimated
Cost: $2M e

Estimated Cost: $46.8M
Projected In-Service: 7/01/2023 Fort Robinson e —

Supplemental Project ID: S2408.1-.4 Legend

230kV

Project Status:Scoping 138KV

Model: N/A Existin g o —

New

AEP Local Plan - 2021
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AonCTRIC AEP Transmission Zone M-3 Process

Lovedale Solution

Need Number: AEP-2020-AP040
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 2/19/2021

Previously Presented:
Needs Meeting 9/11/2020

Solutions Meeting 10/16/2020 T Lovedale "

Project Driver:
Equipment Material/ Condition/Performance/Risk, Operational Flexibility and Efficiency WE I.LM NT

Specific Assumption Reference:
AEP Guidelines for Transmission Owner Identified Needs (AEP Assumptions Slide 8) WA STF WATF R

Problem Statement: KH](]S[)()H

Industry’Urive

Station Name: Lovedale

Circuit Breakers A, B & G (34.5 KV) Concerns: N (,UM BERLAND
t3g (:,',,‘:m.t

* All of these breakers are52 years old, oilfilled without oil containment; oil filled breakers pose
significant environmental risk associated with oilhandling and leaks. Additionally, oil filled breakers
require frequent maintenance. Oil spills are common and canresult in significant environmental H I( HI_AN D
mitigation costs. )

* Breakers A& Bhave experienced 41 & 11 faultoperations, respectively, exceeding manufacturer’s
recommended number of 10.

* Breakers A,B& G are 3 of 31 of the FKA-34.5-1500-1 model remaining on the AEP system. Spare
parts for these units areimpossible to procure asthis model type isno longer vendor supported.
Other station concerns:

e The stationyardis very cramped and tight. There is limited ability for crews to perform necessary BORDFN MIHS
maintenance due to a lack of space for vehiclesand equipment. \

e The bus arrangement istight and congested with tubing comprised mainly of copper

e Capandpininsulatorsare used throughout the station

* There are additionalneedson the Distribution voltage class equipment within the station

Relay concerns:

e Currently, 33 ofthe 40 deployed relays are electromechanical type which have significant limitations
with regards to fault data collection andretention. In addition, these relays lack vendor support with
no spare part availability for repairs.

AEP Local Plan - 2021 37
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Need Number: AEP-2020-AP040

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 2/19/2021

Selected Solution:

. RebuildLovedale Substationto 69 kV standards (energized at 34.5kV)

Estimated Cost: ~$4.2M

Station highside at Lovedale: Replace existing 34.5kV circuit breakers A,B & G
with new 69 KV rated 3000A40KA circuit breakers. (52407.1) Estimated Cost:
$2.3M(Distribution cost is not included)

Required T-line Entrance Work necessary to relocate to the new station site
(Highland-Lovedale, Fort Rob-Lovedale, Lovedale-Waste Water) (52407.2)
Estimated Cost:$1.1M

Required ROW (Lovedale-Waste Water)(S2407.3) Estimated Cost: $0.1

Remote End Work (Highland, Reedy Creek, Fort Robinson) (52407.4) Estimated
Cost:$0.7M

Distribution Scope of Work: Install (2) 69-34.5/12 kV distribution Transformers,
(4) feeder exits with breakers and a bus-tie.

Projected In-Service: 11/15/2023
Supplemental Project ID: $2407.1-.4

Project Status: Scoping
Model: N/A

AEP Local Plan - 2021

AEP Transmission Zone M-3 Process
Lovedale Solution

Proposed

500 kV

345 kV.

138 kv

69 kv

345kV

23kV

IS

500 kV

45 kV

138 kV

B9 kY

345 kV

23 kv

T
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ELECTRIC AEP Transmission Zone M-3 Process

Rarden — Rosemount

Need Number: AEP-2018-OH015

Process Stage: Submission of Supplemental Projectforinclusioninthe
Local Plan 04/08/2021

Previously Presented:

Needs Meeting 10/28/2018

Solutions Meeting 11/20/2020

Project Driver:
Operational Flexibility and Efficiency, Customer Service.

Rarden

Specific Assumption Reference:
AEP Connection Requirements forthe AEP Transmission System

Problem Statement:

* Rarden and Rosemount Stations are connected by a 34.5 kV line
with four 34.5/12 kV substations and several distribution customers
serveddirectly from the line. The total load served along this 24
mile lineis26/30 MVA (summer/winter).

Tick Ridge
94-03 ;

* There isa normal-open point near Otway. A‘

McDermott

* The area suffers fromreliability issues due to the ruggedterrain and
remote access. Customers have experienced over fourmillion
customer minutes of interruption overthe past three years.

* The area’s peak load can exceed the source transformers (Rarden [ L
and Rosemount). The 336 AACconductor has already been : — | .. B
overloaded (115% on 2014). Because the lineis categorized as ‘ ‘ ST By i {\m\
distribution these are not considered TO criteria violations. e 1l Rosemount

* The two 69-34.5 kV transformers at Rarden are protected with high- P 4 & N
speed ground switches which can cause through-faultsonthe { P e/ NS ..
transmission system. u- e o el /

”

FAY N, (- [l TPTNTTCT
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sounpLes Need Number: AEP-2018-OH015
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 04/08/2021
Selected Solution:

. Rarden: The existing station will be rebuilt to 69 kV with a new 69kV breaker (3000A, 40kA)
facing Adams and a MOAB switch (2000A) facing Otway. Estimated Cost: $2.24M (s2426.1)

. Adams — Rarden 69kV: Reroute the line to the rebuilt Rarden station with 795 ACSR 26/7 (SE
179MVA). Estimated Cost: $0.12M (s2426.2)

. Rarden —Otway 69kV: Install ~8.5 miles of greenfield 69 kV line between Rarden & Otway
stations; using 556.5 ACSR 26/7 conductor (SE 142 MVA). Estimated Cost: $12.49M (s2426.3)

. Otway: Construct a new 69kV Station with 4-CBs (3000 Amp, 40kA)in a ring bus configuration.
Estimated Cost: $5.23M (s2426.4)

. Note: Cost does not include Distribution work to install 69-12kV transformer
and 12 kV feeders.

. Tick Ridge Extension: Install ~0.1 miles of greenfield line between Otway andTick Ridge
(Adams) stations using 556.5 ACSR 26/7 conductor (SE 142 MVA) Estimated Cost: $0.29M
(s2426.5)

. Otway— McDermott 69kV: Install ~7.3 miles of greenfield 69 kV line between Otway &
McDermott stations; using 556.5 ACSR 26/7 conductor (SE 142 MVA) Estimated Cost: $17.59M
(s2426.6)

. McDermott: Rebuild the existing station with a 69kV box bay and 2 MOAB switches (2000A) on
the line connections. Estimated Cost: $2.15M (s2426.7)

. Note: Cost does not include Distribution work to install 69-12kV transformer
and 12 kV feeders.

. McDermott — Rosemount 69kV: Install ~6.3 miles of greenfield line between McDermott &
Rosemount stations; using 556.5 ACSR 26/7 conductor (SE 142 MVA). Estimated Cost:
$12.49M (S2426.8)

. Rosemount: Expand the existing station footprint. Install 5-CBs (3000 Amp, 40kA)in a ring
configuration. Estimated Cost: $3.88M (s2426.9)

. Rosemount Extension: Reroute the lineinto the Rosemount 69kV ring bus with 795 ACSR 26/7
(SE 179MVA). Estimated Cost: $0.95M (s2426.10)

Estimated Cost: $57.43M

Projected In-Service: 10/15/2023
Supplemental ProjectID:s2426.1-.10
Project Status: Engineering

Model: N/A

AEP Local Plan - 2021

AEP Transmission Zone M-3 Process
Rarden — Rosemount
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EXi Sti n g' Otway McDermott
L]
Rarden H Rosemount
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345 kV S
138 kV
69 kV —
45KV ——
23 kV —
New ——
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West Kingsport

Kyle Hill o r

P
"0 A
I
e(ll’

SwitchFort Roblnson  Switch

Need Number: AEP-2018-AP017

Process Stage: Submission of Supplemental Projectforinclusioninthe Local Plan
04/08/2021

Previously Presented:

Needs Meeting 1/11/2019

Solutions Meeting 12/18/2020

Short Hill
Project Driver: Lovedale \Abutus 88, [ g
Equipment Condition/Performance/Risk B wetmént
Specific Assumption Reference: “°"'"°°‘ Waste Water S Siyaste Water
AEP GuidelinesforTransmission Owner Identified Needs (AEP Assumptions Slide 8) '
Problem Statement: . g"*!'!'}?"!' o o)
138 kV circuit breaker ‘E’ at West Kingsport stationis a type FX-11 breaker, whichiis West King port /\ Ec""”"‘“
one of only two remainingcircuit breakers of this class on the AEP system. Dueto a 4
lack of spare replacement parts, it is not possible to maintain the breakerin the event N Highiand (OP)
gf a T(alllil]re. Breaker ‘E’ P:jas hfad Ihlstorlcal issues W|t(51 gasrl1eaks. Infaddltlon,thls circuit ‘ L

reakerhas experienced 30 fault operations exceeding the manufacturers 5
recommendation 10. P & West Kingsport A
Blue Ridge GlassBorden Mills

Currently dissimilarzones of protection exist at the West Kingsport between the 138 0§

kV bus #1, 138 kV circuit towards North Bristol (~25 miles), and the 138 kV service

point towardsthe Royal Ordnance Ammunitions Plant. Edens Ridge

Holstdls (GP)
The existin confiFuration at West Kingsport station resultsin an outage of the entire ‘
138 kV yard and all customers served from the station for a failure of 138 kV circuit

breaker‘G’. sto
Moreland Drive Bogne DA™ Hol#t0 %
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West Kingsport
i L

PENELEC

Need Number: AEP-2019-AP019

Process Stage: Submission of Supplemental Projectforinclusioninthe
Local Plan 04/08/2021

Previously Presented:

Needs Meeting 05/20/2019

Solutions Meeting 12/18/2020

Project Driver:

Equipment Material/ Condition/Performance/Risk

Specific Assumption Reference:

AEP Guidelinesfor Transmission Owner Identified Needs (AEP

Legend

)

Station w
H
(x)
=
0
&
-

Assumptions Slide 8) e
Problem Statement: Y ovedale- ‘
West Kingsport 34.5 kV B Wellmont
34.5 kV CircuitbreakersA, C, and F ~ e Waste Water
* FKtype oil breakers. (1955, 1955, and 1966 vintage) _ne s' | Industry Drive
* These are oil breakers that are difficult to maintain due to the I K & MR
required oil handling. There isan increased potential for oil spills — 2m0kv N o _Cumberland
during routine maintenance and failures with these types of T /g :
breakers. — Tesky Highland ¢

L

* Otherdriversinclude damage to bushingsand an excessive S
number of fault operations exceeding the manufacturer’s
recommendations.

AN
. . . Blue “c,
* Have experienced 26, 26, and 21 fault operationsrespectively. Rifige %)
) . . . Sy o S e
The manufacturer’s recommendation forthis type of breakeris % Clags :
10. "e.,'.’ Borden Miils

[y
O
&
b
%
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Need Number: AEP-2018-AP017, AEP-2019-AP019

Process Stage: Submission of Supplemental Project forinclusioninthe
Local Plan04/08/2021

Selected Solution:

West Kingsport Station Work: Install five 138 kV 40 kA 3000A CBs and
reconfigure existing Bus #2 to a breakerand a half arrangement. Note that
the replacement of breaker E was accelerated due to a customer request
and constrained outages and is currentlyin service to feed Industry Drive.
Replace existing34.5 kV CBs A, C and F withthree new 69 kV-rated 3000A
40 kA breaker — to be energized at 34.5kV. Replace existing 34.5kV bus
structures with new box bays builtto 69kV. Remove existing 34.5 KV 14.4
MVAR Cap bank and Cap Bank Switcher. Estimated Cost: ~$9.2M (s2435.1)

Line work and ROW required to relocate the North Bristol and Industry
Drive 138KV lines at West Kingsport Station into the new configuration. This
includesinstalling 3structures (2 tower structures and 1 custom Steel Pole)
to bring North Bristol Circuit inand relocate the Industrial Drive Circuit to
final string of breakers. This also includes re-terminating the Ft. Robinson-
West Kingsport 34kV line, Cumberland- West Kingsport 34.5kV Line and the
Waste Water- West Kingsport 34kV Line into new station bays. Estimated
Cost: ~$4.2 M (s2435.2)

Total Estimated Transmission Cost: $13.4M

Projected In-Service: 7/20/2023
Supplemental Project ID: s2435.1-.2
Project Status: Engineering

Model: N/A

AEP Local Plan - 2021

West Kingsport

Legend

500 kv
Proposed Ft. Robinson Sy
138 kV
69 kV
M45kV
Cumberland Waste Water | zw
New
W. Kingsport

North Bristol 34.5kV Nagel

W. Kingsport

138kV

To Holston Army

Ammunition Industry Drive
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POWER AEP Tra nsmission Zone M-3 Process
Bixler Area Impovements

Circuit Centerline
-7

North
Need Number: AEP-2019-IM015 Kendallville —u

Process Stage: Submission of Supplemental Project forinclusioninthe Local
Plan 04/08/2021

Previously Presented:

Needs Meeting 04/23/2019

Solution Meeting 11/20/2020

Project Driver:

Equipment Condition/Performance/Risk
— 45
= 500
— 765

Specific Assumption Reference:
AEP GuidelinesforTransmission Owner Identified Needs (AEP Assumptions

Slide 8) _Kendallville
Problem Statement:

The loads at Bixlerand North Kendallville are 20.58 MW and 17.13 MW
respectively. Bixlerisradially served froma 2.89 milelong 138kV line. North
Kendallvilleis radially served froma 1.79 mile long 69kV line.

Kendallville —North Kendallville 69kV Line (~1.7 Miles) : 4 N“o'r"‘:";;"‘z::::'“

* 1960’s vintage wood pole construction '

* There are currently 5 open conditions on this line with majority being |~ 1. g o
structure issues. 2

« CMI: 1,541,297 e %

* Forced Momentary Outages: 1 . RO e :

* Forced PermanentQutages: 9 /f,f‘
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POWER AEP Tra nsmission Zone M-3 Process
Bixler Area Impovements

Need Number: AEP-2020-IM00S8

Process Stage: Submission of Supplemental Project for inclusion
in the Local Plan 04/08/2021

Previously Presented: VO

Needs Meeting 2/21/2020
Solution Meeting 11/20/2020
Project Driver:

Customer Service

Kendallville

Specific Assumption Reference:

AEP Guidelines for Transmission Owner Identified Needs (AEP bion - Kendallville g
Assumptions Slide 7)

Problem Statement:

I&M Distribution has requested a expansion of their Bixler
station and arebuild of their North Kendallville stationsin order
to help address the loadingand recoverability of the area. These
stations serve sensitive customers, including industrial plants
and the local hospital, and theload is not recoverable foran
outage dueto the radial nature of the transmission feeds as
presented in need AEP-2019-IM015.

hA
(=
<
<
=
=
=
®
-
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Bixler Area Impovements

Need Number: AEP-2019-IM015, AEP-2020-1M008 .
N. Kendallville
Process Stage: Submission of Supplemental Projectforinclusioninthe
Local Plan 04/08/2021 o Brimfield Kendallville Bixler
Selected Solution: Existing
Rebuild North Kendallville 69/12kV station as Henderson 138/12kV station. Philips
Estimated Cost: $0.7M (s2431.1)
Expand Bixler138/12kV station witha second transformer. Rebuild the
through path to accommodate the expansion with a bus tie breakerand ;
line MOAB's. Estimated Cost: $2.5M (s2431.2) SLDE GarretN
Add a 138kV CB to Kendallville station on the line exitto Henderson. Albion
Estimated Cost: $1.5M (s2431.3)
Henderson
Rebuild the ~1.8 mile North Kendallville 69kV tap as the 138kV Henderson—
Kendallville line. Estimated Cost: $5.5M (s2431.4)
Brimfield Kendallville Q Bixler
Build the new ~2.6 mile Henderson— Bixler 138kV line. Estimated Cost:
$6.9M (s2431.5) -
Philips
Retire the 138kV Bixler Sw, and the ~.6 mile between Bixler SWand
Kendallville station. Estimated Cost: $0.7M (s2431.6) Proposed
Estimated Cost: $17.8 M
Projected In-Service: 06/01/2024 Skinner —— Legend
Supplemental Project ID: s2431.1-.6 Albion BOOKY |  o—
Project Status: Scoping 345 kV —
Model: 2024 RTEP 138 kv
23 kV _
New
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Need Number: AEP-2019-IM016

Process Stage: Submission of Supplemental Project forinclusioninthe Local Plan 04/08/2021
Previously Presented:
Needs Meeting4/23/2019

Solutions Meeting 11/20/2020
Supplemental Project Driver: Equipment Condition/Performance/Risk

Specific Assumptions Reference: AEP GuidelinesforTransmission Ownerldentified Needs
(AEP Assumptions Slide 8)

Problem Statement:

Anthony— Harvest Park No.2 34kV Line (~2.5 Miles)
* 1930's vintage wood crossarm construction

* There are currently 14 open conditions on this line with majority being structure issues.
The O&M cost of the lineis expected toincrease as the age of the lineincreases.

AEP Local Plan - 2021
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Eastern Melita Area Improvements

Need Number: AEP-2019-IM016 %;om Water

Process Stage: Submission of Supplemental Projectforinclusioninthe Local Plan E T.__omni Source

04/08/2021 nthony 'iﬁé’A—u'EIf,E"ﬁ‘M (Timan 69 KV AEP - IMP@ff.fd ‘ smo Road 14 (REMC)
Previously Presented: a W TS| Harve it :‘;’o

Needs Meeting4/23/2019 :

)
2%

Solutions Meeting 11/20/2020
Project Driver:

2
Equipment Condition/Performance/Risk PRAL AV ‘ "{( 3
Specific Assumption Reference: "'e,,, \tch \%,
n - Timber SW 13g Sy,
AEP Guidelinesfor Transmission Owner Identified Needs (AEP Assumptions Slide 8) | Huicrest @"""r Trmos. =tNe. 2 1"0¢,,° i Clrodye ¢ ) o
v, —
Problem Statement: l - -

Anthony 34kV station

BreakersH, Q, D, C & A 34kV

1970 vintage FK Qil breakers

Fault Operations: H(21), A(12) — Recommended(10)

Oil filled breakers have much more maintenance required due to oil handling that
theirmodern, vacuum counterparts do not require. Finding spare parts for these
unitsis difficultorimpossible, and these models are no longervendorsupported

Allen (IM)
‘ =

Circuit Centerline
—_— 7

i

o
z
u ‘r
<2
23)
o .,

°2
g3

QUOW d¥ - UeNV

Harvest Park 34kV station

BreakersS, N, A & B 34kV

1962 vintage FK Oil breakersS, N & B

1956 vintage FK Oil breakers B

Fault Operations: A(49) — Recommended(10)

Qil filled breakers have much more maintenance required due to oil handling that
theirmodern, vacuum counterparts do not require. Finding spare parts for these
unitsis difficult or impossible, and these models are no longervendorsupported

— 765
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Need Number: AEP-2019-IM038

Process Stage: Submission of Supplemental Project for inclusion
in the Local Plan 04/08/2021

Previously Presented:

Needs Meeting 10/25/2019

Solutions Meeting 11/20/2020

Project Driver:
Customer Request/Operational

Specific Assumption Reference:

AEP Guidelines for Transmission Owner Identified Needs (AEP
Assumptions Slide 8)

Problem Statement:

Lincoln 138/69/34.5kV Station

|I&M Distribution has requesteda new delivery point at Lincoln
station.

Thereis currently a three terminal line outside Lincoln station

that connects Anthony, Lincolnand Robison Park. AEP has been
addressingthese three terminal lines when feasible.

AEP Local Plan - 2021

AEP Transmission Zone M-3 Process

Eastern Melita Area Improvements

Circuit Centerline
-_7
— 12
— 14
— 23
34

£

Lincoln 3 terminal line

Lincoln - Roi)ison Park No. 2 Lincoln - Water Pollution \ 2 40
Anthony -Lincoln 2 \ — 45

| - 69
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Lincoln
S
g i
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Fowaae AEP Transmission Zone M-3 Process
Eastern Melita Area Improvements

Need Number: AEP‘ZOZO" M014 Circuit Centerline

Process Stage: Submission of Supplemental Projectforinclusioninthe Local Plan -7
04/08/2021 NP——— — 1

Previously Presented: Water Pollution ;\-*‘ — 14
— 23

Needs Meeting 5/22/2020 e g
Solutions Meeting 11/20/2020 ]

Project Driver:

Storm Water

g
N 40

Lincoln — 59

Equipment Material/Condition/Performance/Risk e N TN : 88
Specific Assumption Reference: e 0 M I Al — -
AEP Guidelines for Transmission Owner Identified Needs (AEP Assumptions Slide 8) ki -

Wire)

— 345

Problem Statement: H .
arves
Park

Anthony 138/34.5/12kV

* 34.5/12kV XFR 4 is a 1954 unit with IEEE level 2CO and level 3 CO2 gassing with
decreasinginterfacial tension and oil deterioration.

Decatur - Lincoln §9 Cirouit | = |

— 765

* Transformer #5 currently has a high side moab switch protection scheme.
Water Pollution 34.5/4kV

* 34.5/4kV XFR 1isa 1974 unitwith IEEE level 4 Ethane and level 3 CO2 gassing.
Filtration 34.5/12kV Switch Station

I&M has an obligation to remove this station upon completion of the FT Wayne
tunneling project.

Lincoln — Harvest Park 34.5kV line (~1.5 miles)

* 1.5 milesof 1920-1930’s steel structures with 300,000 CM copper conductor.
There are currently 4 structures with open conditions (20% of the line)
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Eastern Melita Area Improvements

Circuit Centerline
-_7

Storm Water

Need Number: AEP-2020-IM014 _ —

Process Stage: Submission of Supplemental Project forinclusioninthe Local Plan N N —
04/08/2021 r

Previously Presented:
Needs Meeting 5/22/2020
Solutions Meeting 11/20/2020

Project Driver:

Ling,
'oln
Wag
o oo 2a 3 L 34
irouig

H
3
£
I
:

INCA (REA = 138

Equipment Material/Condition/Performance/Risk B T

Specific Assumption Reference: e
AEP Guidelines for Transmission Owner Identified Needs (AEP Assumptions Slide 8)

Problem Statement: — 345

Decatur - Lincoln §9 Cirouit | = |

Harvest Park - Lincoln 34 Circult

- Lincoln Ne. 2 138 Cireuit

— 765

Lincoln — Anthony 34.5kV line (~1.1 miles)

* 1.1 milesof 1971 wood pole line with 300,000 CM copper conductor. 9 unique
structures with open conditions (36% of theline)

* This line segment failsto meet several loadingand leakage distance requirements.

Lincoln — Anthony 138/34.5kV line (~3.07 miles)

* 3.07 milesof 1971 wood poleline with 23 unique structures with open conditions
(37% of the line). These conditionsinclude insect damaged poles, twisted
crossarms, broken strandsand missinggrounds.

* This line segment failsto meetseveral loading and leakage distance requirements.
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Need Number: AEP-2019-1IM016, AEP-2019-IM038, AEP-2020-IM014

Process Stage: Submission of Supplemental Project forinclusioninthe Local
Plan 04/08/2021

Selected Solution:

Retire Harvest Park 34.5kV station and move distributionload source to Lincoln
station. Estimated Cost: $OM (s2432.1)

Retire ~.6 miles of the Storm Water - Lincoln line. Estimated Cost: $0.1M
(s2432.2)

Retire the ~2.5 mile Anthony — Harvest Park line. Estimated Cost: $0.5M
(s2432.3)

Retire Filtration Switch. Estimated Cost: $0.1M (s2432.4)

Retire the ~1.1 mile Anthony — Lincoln 34.5kV line. Estimated Cost: $0.2M
(s2432.5)

Retire the ~2.9 mile Anthony — Lincoln 138kV line. Estimated Cost: $0.6M
(s2432.6)

At Lincoln station, move the Storm Water CB to the 69kV bus. Install 138/12kV
transformerwith new 12kV distribution bay to replace Harvest Park. Estimated
Cost: $5.7M (s2432.7)

Rebuild the Lincoln— Inca line. Line will connect to the new Lincoln 69/34.5kV
extension at Maumee switch. Estimated Cost: $6.3M (s2432.8)

Builda ~0.9 mile 69/34.5kV double circuit line out of Lincoln stationto connect
to the Lincoln— Maumee 34.5kV line and the Lincoln — Stormwater 69kV line.
Estimated Cost: $3.4M (s2432.9)

Install a 34.5kV POP Switch to feed Incastation called Maumee switch.
Estimated Cost: $0.6M (s2432.10)

Build a greenfield ~1.7 mile Anthony — Melita 69kV line. Estimated Cost: $6.2M
(s2432.11)

AEP Local Plan - 2021

— egend AEP Transmission Zone M-3 Process
YTV p— Eastern Melita Area Improvements
138 kV
I Storm Water
23 KV State St
New Filtration
Existing Water Pollution
Thomas Omnisource
Melita
B: — Lincoln
McKinley Anthony INCA
Petit
Harvest StRd 14
Park
Storm Water
O State St
Proposed Water Pollution
Thomas Omnisource
Melita .
/\ apmEEEEEEEEE ney ¢ .
</ O::::"""" Lincoln
McKinley Anthony
Maumee
Petit .
St Rd 14
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At Storm Water station, replace Transformer 1 with a 69/12kV
unit and re-energize station at 69kV. Estimated Cost: SOM
(s2432.12)

At Water Pollution station, re-energize station at 69kV. Station
was previously built to take either 34.5 or 69 kV service.
Estimated Cost: SOM (s2432.13)

At Omnisource station, replace Transformer 1 with a 69/4kV unit
and re-energize station at 69kV. Estimated Cost: $1.2M
(s2432.14)

At Melita station, install a 3000A 40kA 69kV CB for the Anthony
line entrance. Estimated Cost: $0.9M (s2432.15)

At Anthony station, replace both 34.5/12kV transformers with
69/12kV 25MVA units. Replace 2 CB’s with 3000A 40kA 69kV
CB’s for the Water Pollution line exit and bus tie positions. Re-
use the existing Water Pollution breaker for the new Melita line
entrance. Install a 21.6Mvar Cap bank. Retire the 138/34.5kV
transformer, the 34.5kV CB’s Q and A, and the existing buswork.
Estimated Cost: $8.7M (s2432.16)

Total Estimated Transmission Cost: $34.5M
Projected In-Service: 04/03/2023
Supplemental Project ID: s2432.1-.16
Project Status:Scoping

Model: N/A

AEP Local Plan - 2021
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Cumberland
{ [

S I

ATSI 2
PENELEC z PPL

oL 4
[Dayton ME
I | AEC
Al ‘BGE
,_\) N PEPCO PL
§ AEP

e Dominion

Need Number: AEP-2019-AP020

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan
04/08/2021

Previously Presented:

Needs Meeting 05/20/2019

Solutions Meeting 12/18/2020

Project Driver:

Equipment Material/ Condition/Performance/Risk

Specific Assumption Reference:

AEP Guidelines for Transmission Owner Identified Needs (AEP Assumptions Slide 8)

0

Legend

Station

B
L)

©

H
(x)

Circuit s
&
-

Problem Statement: — 1zkv
. T kv Lovedale-
CumberlandStation — 23kv -2
34.5kV Circuit breakers A, B,and N B Wellmont |
* FKtype oil breakers.(1956,1956,and 1954 vintage) B Waste Water

88 kv

* Theseareoil breakersthatare difficult to maintaindueto therequiredoil — 115k Industry Drive
handling. Thereisanincreased potentialfor oil spillsduring routine — 138 kv 5 (Cust. Ownexdihgsport
. . . (4
maintenance andfailures with these types of breakers. Lorky Wést
230 kv ;) ng/ Cumberiand
345 kv - Sport :

* Otherdriversinclude damage to bushings andan excessive number of fault

) ) N 500 kv
operations exceeding the manufacturer's recommendations.

765 kv

* Haveexperienced 40, 34,and 15 fault operations respectively. The
manufacturer’s recommendation forthis type of breaker is 10.

AN
Blue Y¢.

e  S&CCircuitSwitcher ‘AN

* Nogas monitor, sister units on the AEP system have a history of gas | oss, 3 YA s T

. N N X X o Glass
interrupter failures, and operating mechanism failures. 7 o
Sy Borden Miils
N ©
\&

=

a
=
%
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POWER
Cumberland
Legend
Need Number: AEP-2019-AP020 Proposed :5:: ::
Process Stage: Submission of Supplemental Project for 138 kv
inclusion in the Local Plan 04/08/2021 60 kV
Selected Solution: 32'35:’ ———
Cumberland Station Work: Replace existing 34.5 kV CBs New

A, B, and N with three new 69 kV 3000 A 40kA breakers
operated at 34.5kV. Replace existing cap switcher AA
with a new 34.5 kV cap switcher. A ring bus configuration
was considered but due to space constraintsin the
station footprint, this configuration was not possible.
Therefore, the breakers will be replaced in their existing
locations.

Estimated Cost: $2.4 M (s2443)

Projected In-Service: 07/20/2023
Supplemental Project ID: s2443

West Kingsport

Holston 1 Holston 2

Cumberland

Project Status: Engineering
Model: N/A
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Need Number: AEP-2019-AP042
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 04/08/2021

Previously Presented:
Needs Meeting 11/22/2019
Solutions Meeting 10/16/2020

Project Driver:
Equipment Condition/Performance/Risk

Specific Assumption Reference:
AEP Guidelines for Transmission Owner Identified Needs (AEP Assumptions Slide 8)

Problem Statement:
Kincaid —Tower 117 69 kV (22.42 mile), includes Kincaid —Scarbro 46 kV line (10.1 miles)

*The double circuit segment from Kincaid to Scarbro is comprised of a combination of lattice steel and wood
poles.

*  Lattice structures utilize directembed grillage foundation
. Line originally installed in 1913, primarily with 3/0 Copper conductor
*  The structures failed to meet 2017 NESC 250B and 250D loading criteria

*  The lattice towersshow flaking of the galvanized coating with significantsection loss and
corrosion above and below grade on the tower legs.

*  4-bellinsulatorshave noticeablewear and tear including rusting
*  The original conductor hasvisible signs of wear, such as burnsand rust.
*Since 2014 there have been 86 momentary and 27 permanent outages on the Kincaid —Tower 117 69 kV
and Kincaid —Scarbro 46 kV circuits.
. Majority of the momentary outages were due to weather including wind/lightning
. This is indicative of insufficientshielding, and/or insufficient grounding

. Permanent outages were caused by a vegetation fall-ins due to insufficient ROW and line
equipment failures

. These permanent outages attributed to 1.1M customer minutes of interruption

*There are currently 33 structures with at least one open structural condition, which relates to 29% of the
structures on the double circuit segment (10.1 miles).

*There are currently 68 open structural conditions mainly related to heavy rust on lattice steellacingand
rot on poles/crossarms.

AEP Local Plan - 2021
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Kincaid Area Project

EQUNDLESS ENERGY

%
Raynesy
0
% %
[ % Elmo
Need Number: AEP-2020-AP002 ° %"
L ) ) o < Fayetteville Py
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan ~ (AP) ?_‘&an'ug
04/08/2021 K 8
< %
Previously Presented: '-5',5 ‘:,0 Spvep
Needs Meeting 1/17/2020 & AT ’3%
ayetteville v,
Solutions Meeting 10/16/2020 . ¥
& .
Project Driver: . Kincaid Fayetteville TOWER 117
. Kincaid 0’ Circuit Centerline
Customer Service o

— 7
—_ 12
— 14
— 23
— 34
40
— 46
— 69

Specific Assumption Reference:

AEP Connection Requirementsfor the AEP Transmission System (AEP Assumptions
Slide 7)

Problem Statement:

88

115
138
161
230
345
500
765

APCO Distribution has requested a new distribution station locatedin Fayetteville, ok = Oak Hill (AP)
West Virginia. Summer projected load 11 MVA Winter projected load 13 MVA. X 2o z

o Oak Hill S.S.

Oak Hill
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Kincaid Area Project

Gauley
Need Number: AEP-2020-AP039 Mountain
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan
04/08/2021

Approximate Station Location

Previously Presented:
Needs Meeting 9/11/2020
Solutions Meeting 10/16/2020

Project Driver:
Customer Service

Circuit Centerline
—_— 7
- 12
— 14
— 23

Specific Assumption Reference:

AEP Connection Requirementsfor the AEP Transmission System (AEP Assumptions
Slide 7)

Problem Statement:

APCO Distribution has requested a new distribution station locatedin Fayette
County, West Virginia.

Summer projected load: 9 MVA
Winter projected load: 14 MVA.

- 34

40
— 46
— &9
a8
115
138
161
230
345
500
765

w/f‘” e Fayetteville Lansing
. (AP)
e o
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Gauley

Bridge

AEP Transmission Zone M-3 Process
Kincaid Area Project

Victor
G5 Gauley Mtn.
g _
Ansted

Elmc i Chestnutburg

Fayetzteville
(QP) Lansing 4&
R

Fayetteville "45 dmond
o

F ayetteville

Oak Hill (AP)
Oak Hill S.S. 4
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<project name>

Need Number: AEP-2019-AP042, AEP-2020-AP002, AEP-2020-AP039
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan04/08/2021

Selected Solution:

Construct~9.6 miles of new 69kV line from Kincaid station to the new Whitewater distribution station.
Estimated Cost:$27.0M (s2430.1)

Construct~3.9 miles of new 69kV line from Whitewater station to Fayetteville 69 kV station. Rebuild theline
section between Fayetteville and EImo SS 69kV (~1.7 miles). Estimated Cost: $16.5M (s2430.2)

Construct~1.5 miles of new 69 kV double circuijtline from the Carbondale—Tower 117 69 kV circuit to serve
the new Victor Station in/out. Estimated Cost: $5.8M (s2430.3)

Retirethe Kincaid —Scarbro 46kV/Kincaid—Oak Hill 69kV double circuit line to a pointjust outside Scarbro
z<,tg;c‘i.?(’)(r)w.4R)econfigure and terminatethe linetowards OakHill intoScarbrostation. Estimated Cost: $8.8M

S .

Reconfigurea line section between Tower 117 —Carbondale to connectin the new Chestnutburg Station.
Estimated Cost:$0.6M (S2430.5)
Whitewater Station: Establish 69 kV bus and install two new 69kV 3000A 40 kA circuit breakers to serve
requested Distribution delivery point. Estimated Cost: $3.3M (s2430.6)
Victor Station: Retire/remove Gauley Mountain 69 kV Station. Establish a 69 kV bus andinstall two new 69 kV
3000 A40KkAcircuitbreakersatthe newsiteto be called Victor Stationto serve requested Distribution
deliverypoint. Estimated Cost: $2.3M (s2430.7)

(Fazyf;toe\éi)lle Station: Install a new 69kV 3-way PoP switch outside of the station. Estimated Cost: $0.4M

s .

Chestnutburg SS: Constructa new three breakerring utilizing three new 69kV 3000A 40kA circuit breakers to
eliminate a three terminal line connection. Estimated Cost: 53.2M (s2430.9)

Scarbro Station: Establish a 69kV bus andinstall a new 69/46kV 50 MVAtransformer and a new 69kV 3000A
40kAcircuitbreaker totiein Tower 11769 kV line exit. Estimated Cost: $3.5M (S2430.10)

Tower 117 Station: Remote end work Estimated Cost: $0.3M (s2430.11)

Brownsville

XFMR

Victor

o—

Chestnutburg
SS

Fayetteville

Tower 117

Brooklyn SS

138/69/46 kv
169/ LV N8

nyYym

Kincaid

Whitewater

OakHill

XFMR
69/46 kv

e

Carbondale Station: Remote end work Estimated Cost: $0.3M (s2430.12) Scarbro
Estimated Cost:$72.0 M
Projected In-Service: 9/1/2023
Supplemental Project ID: S2430.1-.12
Project Status:Scoping
Model: 2024 RTEP Legend
345 kv o=
138 kv
69 kV
46 kV G
New (]

AEP Local Plan - 2021
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Towhee Switch
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Circuit Centerline
S

EQUNDLESS ENERGY

Need Number: AEP-2019-OH049
Process Stage: Submission of Supplemental Project for
inclusionin the Local Plan 04/08/2021

*

Previously Presented:
Need Meeting 09/25/2019

Solutions Meeting 12/18/2020

Project Driver:
Customer Service

Specific Assumption Reference:
AEP Guidelines for Transmission Owner Identified

Needs (AEP Assumptions Slide 7)
_ SLATE MILLS

£
§- =
-

£ =
5 S
= [+
s =
I~ 5
- >
@ <
2
o)

Problem Statement:

South Central Poweris requestinga new 69 kV
delivery point at Paint Creek to alleviate several
highly loaded distribution circuits out of SCP’s

Anderson & Budd Co. stations.
Peak load:12MW (Winter)
Requested ISD September 1, 2020

61
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Towhee Switch

Need Number: AEP-2019-OH049

Process Stage: Submission of Supplemental Project for
inclusion in the Local Plan 04/08/2021 Biers Run Lattaville Buckskin

Selected Solution: Existing: O —

Install a new 3-way 1200 A 69kV switch (Towhee Switch)
with Auto-Sectionalizing, MOABs, and SCADA to serve

the new Paint Creek Delivery Point. Install lowside fegena
metering at Paint Creek customer station. Estimated o T ——
Cost: $0.5M (s2433.1) —

Tie Towhee Switch into the Biers Run — Buckskin 69kV Ll e
circuit. Estimated Cost: $0.1M (s2433.2) T R

Install approximately 0.1 mile radial line extension
connecting Towhee Switch to the structure outside SCP’s
Paint Creek Substation. Estimated Cost: $0.1M (s2433.3) it R tin Ltz ) Buckskin

Estimated Cost: $0.7M Proposed: ‘ .—.

Projected In-Service: 06/30/2022
Supplemental Project ID: s2433.1-.3

Paint Creek
(SCP)

Project Status: Engineering
Model: 2024 RTEP
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Need Number: AEP-2020-IM003

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 04/08/2021

Previously Presented:
Needs Meeting 02/21/2020
Solutions Meeting 12/18/2020

Project Driver:
Equipment Condition/Performance/Risk

Specific Assumption Reference:
AEP Guidelines for Transmission Owner Identified Needs (AEP Assumptions Slide 8)

Problem Statement:

BuchananHydro Station:

* BuchananHydro station has flooded twicein thelast5 years causing the 12kV | oad to be dropped
fromthestation.

(2) FK-type Oil filled breakers, AEP has common failure modes forthese types of breakers with
compressor failures, valve defects, reclose failures and charging motor failures.

* Bothbreakersinstalled in 2003

* Breaker Ahas exceeded the designed number of fault operations
(2) CF-Typeoilfilled breakers. This model family has experienced major malfunctions associated
with their hydraulicmechanisms which have led to several failures to close and other types of
mis-operations.

e Bothbreakers have exceed the designed number of fault operations
Transformer #1 was installed in 1964. The transformer has elevated | evels of carbon dioxideand
ethylene, thereis indication of overheating faults occurring inthe maintankwhichhave further
degraded theinsulating paper materials. Thereis also indication of capacitive layer deterioration.
Transformer #2 was installed in 1965. The age of the unit’s insulation materials canlead to
susceptibility of short circuit faults which maycause failureinthe maintank. The transformer has
elevated levels of carbon dioxide and ethylene, thereis indication of overheating faults occurring
inthe main tankwhichhave further degraded the insulating paper materials

BuchananHydro —Clark Equipment Tap34.5kV:

e 1.36milesof 1954and1984 woodpolecrossarmline

* 10uniquestructures (26%)with atleast one open condition
* Open conditionsinclude pole or crossarm with rot conditions

AEP Local Plan - 2021

Circuit Centerline

7

115

AEP Transmission Zone M-3 Process
Niles West

BUCHANAN
HYDRO ST

Equipment
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_ _ | Niles West

(%st.)

4]
Baroda
Plant 3 Baroda Oronoko
[+

- Bridgman Sprits
BERRIEN > Circuit Centerline
— 7
— 12
— 14
— 23
34

Need Number: AEP-2020-IM009 Pletcher 40
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan | Buchanan Twp _ :z
04/08/2021 o
. BUCHANAN Simpl — 115
Previously Presented: HYDRO STA Pat _
Needs Meeting 02/21/2020 Seci PorioE = Clar!( o
Solutions Meeting 12/18/2020 ack Fost LoIPmEquipment — 230
Buchanano i f:; — 345

Project Driver: ayflower —
l. - . Three Oaks Rickerman South ¥ — §§§

Equipment Condition/Performance/Risk eemaks Ba
[+ ]

Specific Assumption Reference:
AEP Guidelines for Transmission Owner Identified Needs (AEP Assumptions Slide 8)

Problem Statement:

Bridgman-Pletcher 69kV line:

e 7.7 milesof 1964woodpoleline

e 57 uniquestructures (46%)with atleast one open conditions relating to structure and
conductorissues

* Openconditionsincluderotted poles, burnt or broken insulators, splitor damaged
poles or broken conductor strands, woodpecker damage and guy/ground wire
damage

ComEd
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Need Number: AEP-2020-IM002, AEP-2020-IM013

Process Stage: Submission of Supplemental Project for inclusion
in the Local Plan04/08/2021

Selected Solution:

Rebuild the 7.7 mile long Bridgman-Pletcher line with 556 ACSR
conductor. Estimated Cost: $18.8M (s2440.1)

Install new 69/34.5kV Bucktown station to replace Buchanan
Hydro station. Install new 69/34.5kV transformer with (2) 34.5kV
line breakers and a (4) 69kV breaker ring bus. Estimated Cost:
$10.4M (s2440.2)

Retire 1 mile of 4/0 copper conductor from Buchanan Hydro to
Clark Equipment and Jack’s Post customer. Construct 0.1 miles of
34.5kV line from Jack’s Post to new Bucktown station. Estimated
Cost: $1.5M (s2440.3)

At Buchanan Hydro station, retire the Transmission and
Distribution equipment. Install one new 34.5kV breaker for line
protection to Bucktown to continue service to the hydro plant.
Estimated Cost: $1.3M (s2440.4)

Total Estimated Transmission Cost: $32 M
Projected In-Service: 02/14/2024
Supplemental Project ID: s2440.1- .4
Project Status: Scoping

Model: N/A

AEP Local Plan - 2021

Existing:

Bridgman

Proposed:

Bridgman

AEP Transmission Zone M-3 Process
Niles West

Pletcher

Budred Switch

Pletcher

Budred Switch

Buchanan South

Buchanan South

Buchanan
Hydro
Clark Equipment
Jack’s Post
Legend
M5 kv S
138 kV
23 kV —
Buchanan New
Hydro
‘ Clark Equipment
‘ Jack’s Post
Bucktown
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BOUNDLESS ENERGY Beaver Creek - EIWOOd 46'(\/

Need Number: AEP-2020-AP009

Process Stage: Submission of Supplemental Project forinclusioninthe Local Plan
04/08/2021

Previously Presented:

Needs Meeting 02/21/2020

Solutions Meeting 11/20/2020

Project Driver: Circuit Centerline

Equipment Condition/Performance/Risk, Operational Flexibility -7

. . . — 1 Cedar Creek Pikeville
Specific Assumption Reference: — VY south McCoy Elkhorn

AEP GuidelinesforTransmission Owner Identified Needs (AEP Assumptions Slide 8) — 2 8 ikeville Metering

Problem Statement: . j;

nnnnnn

Kimper
a

:Fords Branch

Elwood 46kV Station: _ = ”. aShelby S.S.
46 kV Circuit BreakersA,B, and C _ Tfs
* 1960’s vintage FZ0-69-1500P type oil circuit breakers. o
I Rob Fork alon
e FaultOps: CBA (33), CBB (83),and CB C (105 ). Recommended: 10 o i (Cust. Draffin
245 Mright Owned) Pike 29 S.S.

— =0 | o Russenll Fork

= 765

* Otherdrivers: damage to bushings, spare part availability, historical reliability, and

lack of vendor support of the breakers. *r—.'lwood (KP)

CJHenry Clay Breaks
e There are 8 remaining FZO-69-1500P circuit breakerson the AEP system, including Weeksbury Etkhorn Bty
the 3 at this station. '
- Three Mile
* 86% of the relays(36/42) at the station are electromechanical, which have v C o (Cust-Owned,
significant limitations with regards tofault data collection and retention and have ooty GO Retired?)
no spare part availability due toa lack vendor support. Dorton

deefhide

DF-I Siieng Burdine

Burdifle

emng-Neon

=0
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BOUNDLESS ENERGY Beaver Creek - EIWOOd 46'(\/

Need Number: AEP-2020-AP011

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan
04/08/2021

Previously Presented:

Needs Meeting 02/21/2020

Solutions Meeting 11/20/2020

cal f{myser
o y

Villdge

Creek (iElkeyille

. . A g . South
Project Driver: G - Pikeville
Equipment Material/ Condition/Performance/Risk, Operational Flexibility and b
Efficiency nFords Branch
Specific Assumption Reference: e oShelby S.S.
AEP Guidelines for Transmission Owner Identified Needs (AEP Assumptions Slide — 1w
8) — 14
— Beaver Creek
Problem Statement: _ 2-3; £
Beaver Creek — Elwood 46kV: o \ Burfan Beeek' Elwood 46kv .
: raffin
* Original Install Date: 1930s vintage - -.ij:erwmqm : Owned) Pike 29 S.S. i Russell Forl
88 - : B ussell Fo

* Lengthof Line:~10.48 mi — 15 &Wh\eeklvbvnght -

* Totalstructure count: 60 T iwoed (KF) Henry Clay sl

* Original Line Construction Type: Wood — =0 Weeksbury 1 Elkhorn ity

- 345
* Conductor Type: 336 ACSR — 500 Three Mile
765 Dorton
* Momentary/Permanent Outagesand Duration: 18 Momentaryand 1 (Cust-Owned,
permanent Outage Reedy Coal Retired?)

* CMI (last 5 years only): 269,070 minutes b Dorton

* Number of open conditions: 34 open conditions on 20 unique structures. Beefhide

* Open conditions include crossarms and poles with rot top, woodpecker ; o

damage and leaning-in-line conditions. [Fleiniag Burdine
Fleming-Nean Burdifle
Jenkins
Jenkins
o} LOCkhaI‘tGIchfoss
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ELECTRIC AEP Transmission Zone M-3 Process

BOUNDLESS ENERGY Beaver Creek - EIWOOd 46'(\/
Need Number: AEP-2020-AP009, AEP-2020-AP011

Process Stage: Submission of Supplemental Projectforinclusioninthelocal Plan
04/08/2021

Selected Solution:

* Constructa greenfield 69/12 KV OsborneStation to replace Burton Station,
including a high-side 69KV Phase Over Phaseswitch, fiber connectivity, a circuit
switcher,and one 69/12kV 12/16/20MVA transformer and associated distribution
feeders. Estimated Transmission Cost: $0.74M (s2436.1)

* Note: Costdoes not includethe Distribution scope of work.

* Constructa greenfield 138KV Myra Station to replace Elwood Station. Install 138KV

doublebox bay with two 138kV circuitbreakersand lineexits to Fremont & Beaver Morgan Fork VI Kim 'egend
Creek. Install 138/34.5 kV transformer with high-side circuit switcher and MeKinre T = B Station
associated 34.5kV breakers. Install fiber connectivity for upgraded relaying. P) in X Cedar Creek Pikeville i
Estimated Transmission Cost: $3.43 M (s2436.2) ., South — 2w

Pikeville — 14k
— 23 kv

34 kv

. Fords Branch — apwy
Retire Beaver Creek —Elwood 46kV = oy
aShelby S.S.

— 69 kv

88 kv

115 kv
138 kv
161 kv
230 kv
345 kv
500 kv
765 kv

* Note: Costdoes not includetheDistribution scope of work.

* Remote end relaying work at Beaver Creek substation. Remove 46KV Elwood Line
46kV circuitbreaker "G“ and associated equipment. Estimated Transmission Cost:
$0.17 M (s2436.3)

Beaver Creek
* Remote end relaying work at Fremont substation. Estimated Transmission Cost: a

Rob Fork
$0.42 M (s2436.4) oSt Burton (Cust.

\ ¢ Owned) Pike 29 S.S.
\Wiwelwright -
veeksbury

»]

* At Burton station, retireand remove all existing equipment. Estimated
Transmission Cost: SOM (s2436.5)

. . . . . Elwood (KP)
* At Elwood station, retireand remove all existing equipment. Estimated -

Transmission Cost: $0 M (s2436.6) Veeksbury e

(Cust. Owned,

DHenry Clay

* Constructa new ~0.5 mi doublecircuit69 kVlineto the proposed Osborne
substation. Estimated Cost: $2.56 M (s2436.7)

Reedy Coal Retired?)
* Reconfigurethe existing Beaver Creek - Fleming 69kV lineto facilitate the Sorton
construction of the new doublecircuitOsborne 69kVlineto feed the proposed Myra 138 kV
OsborneSubstation. Estimated Cost: $1.22 M (s2436.8) Deciiue

Fieining ~ Burdine

difte

Flemnmg-Neon

AEP Local Plan - 2021
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Proposed Solution (Cont.):

| Cedar Creek 46kV | | Fords Branch |

AEP Transmission Zone M-3 Process
Beaver Creek — Elwood 46kV

Pike 29

~2.25 mi from 138kV line

Draffi
* Construct a new ~2 mi double circuit 138 kV line to the proposed Myra . . . . —
substation. Estimated Cost: $8.8 M (52436.9)
* Reconfigure the existing Beaver Creek - Fremont 138kV circuit to Existing: | Beaver Creek 46kV |
facilitate the construction of the new double circuit Myra Extension ~ 0.3 mi from 69 kV line
138kV Line to feedthe proposed Myra Substation. Estimated Cost: $1 M
(s2436.10)
* |nstall two replacementstructures in order to bypass Elwood station.
Transfer wires from old structure to new structure. Tie new structure to 3 ’ Legend
Cedar Creek-Henry Clay 46kV Line. Estimated Cost: $1.35 M (s2436.11) R Myra Fremont 138kV 500KV | commm—
345 kV ( __________J
* Retire ~10.48 mi Beaver Creek— Elwood 46kV line. Estimated Cost: Proposed: .
. 138 kv
$6.47 M (s2436.12) P oy
Total Estimated Transmission Cost: $26.16 M Y
Projected In-Service: 11/31/2024 | Beaver creek69kv | [ospome | [ weeksbury | T —
Supplemental Project ID: s2436.1-.12 . . . . Retire eeoo
Project Status: Scoping
Model: N/A PR ,
| Cedar Creek 46kV | 1 Fords Branch |

DA

Pike 29

Note:

» Beaver Creek — Elwood 46 kV circuit (~10.45 mi.)

LW
an

will be retiredas part of thissolution.

Fords Branch is being replaced by Kewanee under

B3087

AEP Local Plan - 2021
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| Beaver Creek 46kV | Dorton 46kV

@ [com]
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ELrCcTRiC AEP Transmission Zone M-3 Process

Hemlock — Bryson 69kV
LemastersPoston -
Retired
The Plains
Strouds R

Need Number: AEP-2020-OH017 _ Strouds Run

o . . . W rnecal CLARK STREET
Process Stage: Submission of Supplemental Project for inclusion |l P Shio University

in the Local Plan 04/08/2021 Elliott

Previously Presented:
Need Meeting 03/19/2020
Solutions Meeting 12/18/2020 Lodi Twp

Project Driver:

Canaan Twp

Customer Service f’c'?gw’LLE
Specific Assumption Reference: -
AEP Connection Requirementsfor the AEP Transmission System S
(AEP AssumptionsSlide 7) I)A;R;"r’:';‘:it‘et S
Problem Statement: . Location
Customer Service: 5&%& Sl
e Buckeye Rural Electric Cooperative, Inc. has requested 69kV ?éij;';’ieye -
service to a new delivery point near AEP’s Hemlock station S aleleEa
by December 2022. Anticipated loadis approximately 2.6 MEIGS NO. 1
MW of transferredload. Rutiand Twp

Rutland
o]

UMEIGS (CS)
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Hemlock — Bryson 69kV

Need Number: AEP-2020-OH017

Process Stage: Submission of Supplemental Project for inclusion
in the Local Plan 04/08/2021

Selected Solution: . e
_ _ Existing: ‘
Install a greenfield 3-way 69 kV 1200 A phase over phase switch

(Bryson Switch) with Auto-Sectionalizing, MOABs, and SCADA to

Hemlock

serve the new requested delivery point. Install metering at the Legend

proposed customer station. Estimated Cost: $0.7M (s2434.1) o T ——
Build a ~4.3 miles of greenfield single circuit 69kV transmission P T E—
line between Hemlock — Bryson Switch with 556 ACSR T —

conductor. Estimated Cost: $9.4M (s2434.2)
At Hemlock station, install a new 69kV 3000 A 40kA circuit
Bryson

breaker towards Bryson Switch. Estimated Cost: $1.1M Hemlock Switch

(s2434.3) Proposed: () :

Estimated Cost: S11.2 M
Projected In-Service: 12/15/2022 —
Supplemental Project ID: s2434.1-.3 (BREC)
Project Status: Engineering
Model: 2024 RTEP
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BOUNDLESS ENERGY
Need Number: AEP-2020-OH021

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 04/08/2021

Previously Presented:
Need Meeting 4/16/2020
Solutions Meeting 12/18/2020

Project Driver:

Equipment Material/Condition/Performance/Risk, Customer Service

Specific Assumption Reference:

AEP Guidelines for Transmission Owner Identified Needs

Problem Statement:

Line Name: Kalida — Rockhill 34.5 kV

Customer Service: AEP Ohio has requested new service to replace their existing Jones City Station, which has conditions on the

Original Install Date (Age): 1923
Length of Line: 17.22 miles
Total structure count: 451

Original Line Construction Type: Wood Monopoles
. 96% of structures are from 1923, remaining 4% from 2000’s.
. Short wood poles susceptible to vegetation outages outside of the ROW.
. Wooden Crossarm construction with vertical post insulators.

Conductor Type: #1 Copper from 1923 (99%), remaining 795 ACSR (<1%)

5 Year Outage History
. Momentary/Permanent Outages: 2 Momentary
. CMI: 222,797

Condition Summary
. Number of open conditions: 6
Additional Information

. The line is insulated with vertical post insulators which do not meet current AEP standards for CIFO and
minimum leakage distance requirements.

. The line shielding angle on the typical tangent structure is measured at45 °, which is inadequate for AEP
current shielding angle requirements.

. The wood structure’s current age is 191% of the 95% Probability of Failure (POF) of 51 years. The shield wire's

current age is 134% of the 95% POF of 72 years. The insulator's current age is 111% of the 95% POF of 87 years.

The POF values are based on CEATI Report No T144700-3257

AEP Ohio assets (Transformer is 70 years old with existing conditions).

AEP Local Plan - 2021
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AEP Transmission Zone M-3 Process

‘ Gomer

Kalida (Paulding €t conterine
gPutnam Co-op)

—_— 7

Kalida

Union Tgvp
t Ottoville
Jding
Futnam Co-op)
Ottoville

Monterey Tv‘sJ p

h Delphos , Paulding Putnam
(Fort Jennings)

i\‘i‘ones City
Campbell Road iy

Monroe Twp

Cairo
[+

q}East Delphos

Marion Twp

Ford Ea
Motor - .~

(cust_) Q.Limaﬁ Blue L
g

5 JROCKHILL (O

Dana
Corp.

American

Robb Avenyes—i5" ¢ 1,

-+ - - |
Eastown Rogd? u_[Elizabeth Street

Ln%jL a
go;tr?cervﬁi]em‘tda Twp WOOdlawn (OP) 9 Central
o =
i _West Limgn " AvVenue (OP)
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ELectric .
POWER’ AEP Transmission Zone M-3 Process
Gomer

Existing Configuration:
Need Number: AEP-2020-OH021 Kalida Jones City Rockhill
Process Stage: Submission of Supplemental Project

forinclusion in the Local Plan 04/08/2021 . : .

Selected Solution:
Transmission Line Description: North AP Ohio

* Remove and Retire the existing Lima — Kalida line e
asset (~17 miles). Top off poles for distribution
underbuilt. $16.6 M (s2442.1)

Sterling

Station Description: — egend

* Jones City Station: Remove all equipment from the T —
existing Jones City 34.5 kV station and retire the 128 K
station. $0 (s2442.2) T

* Gomer Station: Cut in the North Delphos — East B | m—
Side 138 kV line and install a 138 kV Box Bay with T I e—

two 138 kV, 3000A auto-sectionalizing MOABSs to

quvide service to AEP Ohio’s new Gomer Delivery
oint. $3.43 M (s2442.3)

Kalida Rockhill

Total Estimated Transmission Cost: $20.03 M . ’
Projected In-Service: 4/15/2022
Supplemental Project ID:52442.1-.3 Do omer Sterling
Project Status: Engineering
Model: N/A Q

Future Configuration: b O
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EQUNDLESS ENERGY

Need Number: AEP-2020-AP023

Process Stage: Submission of Supplemental Project for inclusion
in the Local Plan 04/08/2021

Previously Presented:

Needs Meeting 03/19/2019

Solutions Meeting01/15/2021

Project Driver:
Customer Service

Specific Assumption Reference:

AEP Connection Requirementsforthe AEP Transmission System
(AEP AssumptionsSlide 7)

Problem Statement:

Distribution has requesteda new station to be served from the
Bluefield — Tazewell 138 KV line. The projected peakdemand is
28 MW.

AEP Local Plan - 2021

AEP Transmission Zone M-3 Process
Hockman Station

ComEd /f L
| T h,
T . S |
- -
‘ L’ - ATSI i —|_ . - il _‘{,fl\\-_
‘ 1 ! { IPENELEC‘ PPL 4 S KJ\\,
| JCPL
‘ 1'.’. . k. J-!B:__\—lL ‘ - i o /
| B ek o Vg
: ‘Dﬂ)‘tﬂ f| : ol | we -‘.:PECO"/}-: e
| e A Ve LA Sl aec
% L&DK A {J,v MB”, j\\/}h{ J:aas . \ :
b I S, | TR
) _V,'I ¥ \m\f\f’\ j N _ /f, '» _F?PGO \‘1?1
PN = W VO
\ a iV A . \ AEP P g o 7 N 4
< o

- iy L
. o /”} v F L
- EKPC L S "y .. Dominlen -
S ‘ N = I8
- . A s
Mo — S T | :
A

Bluefield Ave
als Mil Baefield
€
Bluef eld South

Riuefiald
Legend

Station
=

Lonesome Pineu

Circuit
— 12 kv
— 14 kv
— 23 kv
34 kv
— 40 kv
46 kv
— 69 kV
88 kv
— 115kv
— 138 kv
161 kv
— 230 kv
— 345 kv
= 500 kv
— 765 kV

]
2
)
A
0
! Tazewell
ol (VA PRZEWE
azewell
Fd
N
Nodk
Il

nBuckhom
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ELECTRIC AEP Transmission Zone M-3 Process

Hockman Station

F.egend
M5 kv —
Need Number: AEP-2020-AP023 138 kV
Process Stage: Submission of Supplemental Project forinclusioninthe E9kV E—
Local Plan04/08/2021 345KV | ee—
23 kV S
Selected Solution:
New ——

* Hockman Station: Construct a greenfield station consisting of one 3000A 138kV
line breakers, one 2000A MOAB switch in an in & out configuration. Install
138/12kV station with 1-25 MVA non load tap changing transformer with high
side circuit switcher, 4-12kV-rated distribution circuit breakers that tie in with
existing circuitry outside of the station, property purchase. Estimated
Transmission Cost: ~ $3:3 0M (s2445.1)

* Note: All cost is distribution cost at Hockman station. .

* Line work to loop the existing Bluefield - Tazewell 138 kV line in and out of the Lonesome Pine Bluefield Ave
proposed Hockman 138 KV Station. Estimated Cost: ~$2:8 4.5M (s2445.2)

* Remote end work (including fiber install) at Tazewell and Bluefield Avenue
station: Estimated Cost: $0.4M (s2445.3)

= Legend
Total Estimated Transmission Cost: ~$4:-14.9M < ,
Projected In-Service: 11/01/2022

Circuit

Hockman Station i
Supplemental Project ID: s2445 T
Project Status: 11/01/2022.1-.3 B
Model: 2024 RTEP oo
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POWER’ AEP Transmission ane M-3 Progess
Abingdon Solution
ComEd ( [ l
ATSI oo ‘PEN‘.ELE‘; 4 P_FLA’ | ~JCPL§F7

Need Number: AEP-2020-AP024

- YD‘L’ f PSEG
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 04/08/2021 Dayton( &~ M ,Pi? .
Previously Presented: & Am\( soe \ e
Needs Meeting 03/19/2020 - jﬁfm;mwk jmﬁ MO TR
Solutions Meeting 12/18/2020 ' Al Y S ¢

Project Driver: \/\{i;\/,/\} 2
: - Dominion

Equipment Condition/Performance/Risk

Specific Assumption Reference:
AEP Guidelines for Transmission Owner Identified Needs (AEP Assumptions Slide 8)

Problem Statement:
Station

Meadowview Station

Circuit Centerline

Transformer 2 (138/69-34.5 KV): - :2
— 14
* Transformer 2 is 39 years old with indications of brittle insulation materials - Meadowview
* There are elevatedlevels of Carbon Dioxide, which is indicative of high j; g e
decomposition of the paper insulating materials. — : %‘oa&ﬁ:‘l@‘“
* The decomposition of the paper insulation impairs the unit’s ability to withstand — 6 pingdon - Millman Highway 40 o, =%
short circuit or through fault events. * Aot i

D,
22,
Arrowheads=
2,

— 34

= 500
76 — 765
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ELECTRIC AEP Transmission Zone M-3 Process

Abingdon Solution
r 1

Need Number: AEP-2020-AP025 —_—

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 04/08/2021 1 A1 Sl e . 17
JCPL

Previously Presented:
Needs Meeting03/19/2020
Solutions Meeting 12/18/2020

oL . |
] . y PSEG

Project Driver:
Equipment Condition/Performance/Risk

Specific Assumption Reference:
AEP Guidelines for Transmission Owner Identified Needs (AEP Assumptions Slide 8)

Dominion

Problem Statement:

Abingdon Area

. There is approximately 25 MVA of nontransferable load on the ~10 mile radialline between Hillman bnon Broadfor‘é!“‘"fé'
i i Elk Garden 138kVw
Highway — Damascus stations a
aSaItvilIe

* Abingdon — Hillman Highway 69 KV (installed in 1969) Saltville

. Length: ~ 5 Miles QKeywood

. Original Construction Type: Wood

. Conductor Type: 52% 4/0 ACSR 6/1 (Penguin), 20% 556,600 CM ALUM, 14% 336,400 CM Spectra Energy
ALUM 19 (Cust. Owned) Gladzwie

. Momentary/Permanent Outages: 3/8 (5 years)

s L i
Meoadowwew quen s Drive

. Total structure count: 71
. Number of open conditions: 70 Abingdon Hillman Highway
. Open conditions include: structure, broken conductor strands, broken/burntinsulators, * :
shield wire, hardware. Hs}“"‘j"th
Creek Abingdon *
. Unique structure count with open conditions: 44 (62%) >

* Affected crossarmsand polesshow signs of rot, woodpecker holes, bowed, twisted
conditions, broken and loose bayonets, loose, broken,and rusted guys, and loose
insulators.

AEP Local Plan - 2021
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Problem Statement (continued)

* Hillman Highway — Saltville 69 KV (installed in 1951)

Length: ~ 23 Miles
Original Construction Type: Wood

Conductor Type: 37% 336,400 CM ACSR 30/7 (Oriole), 32% 219,900 CM
ACSR 8/7 (219AC), 29% 336,400 CM ALUM 19

Momentary/Permanent Outages: 10/5 (5 years)
Total structure count: 243
Number of open conditions: 70

Unique structure count with open conditions: 42 (17%)

* Affected cross-arms and poles show signs of rot, woodpecker damage,

leaning in-line poles, corrosion, and insect damage.

AEP Local Plan - 2021

AEP Transmission Zone M-3 Process

Abingdon Solution
r 1

ATSI - 4
PENELEC L PPL
JePL

oL .
] . y PSEG

Dominion

DEIk Garden

(Cust Owned) *

Abingdor: Hillman Highway
Arrowhead
g Creek aAbingdon *
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AonCTRIC AEP Transmission Zone M-3 Process
Abingdon Solution
ComEd ( l l
Need Number: AEP-2020-AP035 revevcc SRR £

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 04/08/2021

ety
7o
- .

Previously Presented:

Needs Meeting 06/19/2020

Solutions Meeting 12/18/2020

Project Driver:

Equipment Condition/Performance/Risk

=T J 4 ¢ -t PSEG
= ) " PECO 2
Dayton p {
{l 4 . ME /2
(.(v/ m % AEC

5“”“ b . .
}-/J i \\"\f\-\‘_f"\\.}j /'\ J"f Pg'co \‘il_

o (J
jw\f\w" o =

Dominion

Specific Assumption Reference:
AEP Guidelines for Transmission Owner Identified Needs (AEP Assumptions Slide 8)

Problem Statement:
Station

Meadowview Station

Circuit Breakers F&G (69 KV) Concerns:

Circuit Centerline
—_— 7

* CircuitBreakersFand Gare23 yearsold, 72PM31-20type, SF6 filled breakers. — 1

* CircuitBreakers Fand G have experienced 88 and 72 total fault operations, res pectively, — 4
exceeding manufacturer’s recommended number fullfault operations of 6. — Meadowview

* Circuitbreakers of this type acrossthe AEP system have hadreports of moistureingress j; =
into the breaker tank, whichleads to increased maintenance and a higher risk of failure. e ) ée‘:‘;‘:.‘-“"

J— a§\°‘\ o

* This model type of breakers have experienced five catastrophicfailures. — 69 v

* Therearedocumented issues with failures to close due to burned up coils,and 98 e
malfunctionrecords related to SF6 gas | eaks. — 3

— 34
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Need: Number: AEP-2020-AP024, AEP-2020-AP025, AEP-2020-AP035
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 04/08/2021
Selected Solution:

. At Meadowview station, replace 69KV circuit breakers F&G with new 69kV 3000A
40kAbreakers. Due to limited space at the station on the existing footprint, the 69 kV
bus is proposed as a straight bus instead of a ring bus. Estimated Cost: $1.86M
(s2444.1)

. At South Abingdon, install a new 90 MVA 138/ 69KV transformer bank. Estimated
Cost: $3.4M (s2444.2)

. Construct a new 69kV line from South Abingdon to Arrowhead (~6.6 miles) (SN:129
MVA, SE: 180 MVA, WN: 162 MVA, WE: 202 MVA). Estimated Cost: $20.2M (s2444.3)

* At Arrowhead station, install three 69kV 3000A 40kA breakers towards Damascus,
Hillman Highway, and South Abingdon. Estimated Cost: $2.2M (s2444.4)

. Retire the 69kVsection of line from Abingdon to Hillman Highway (~5 miles).
Estimated Cost: $6.2M (s2444.5)

. Rebuild ~23 miles ofthe Hillman Highway —Saltville 69kV line (SN:129 MVA, SE: 180
MVA, WN: 162 MVA, WE: 202 MVA). Estimated Cost: $57.5M (s2444.6)

. Retire ~23 miles of the Hillman Highway —Saltville 69kV line. Estimated Cost: $6.9M
(s2444.7)

. Hillman Highway Remote End Work. Estimated Cost: $0.1 M (s2444.8)

. At Abingdon station, retire 138/69-12kV transformer bank #1 and associated
equipment. Estimated Cost: $0.3M (s2444.9)

Ancillary Benefits: Solution will be worked in conjunction with baseline project B3278, which will
replace the Meadowview transformer.

Total Estimated Transmission Cost: $98.66M
Projected In-Service: 7/01/2024
Supplemental Project ID: s2444.1-.9

Project Status: Scoping

Model: N/A

AEP Local Plan - 2021

AEP Transmission Zone M-3 Process

Abingdon Solution

. Proposed
Saltville
Meadowview
m ‘Owen’s Dr.
Arrowhead .
v
Hillman
Hwy
Medallion
Glade
Legend
230kV —
Damascus 138kv
69KV
A6 kV O
New L]
. .
bingion Existing
Saltville
Meadowview
Owen’s Dr.
Arrowhead
Hillman
Hwy
Medallion
Glade
Legend
230kV —
Damascus 138kv
69kV
a6 kv —
New A
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ELECTRIC AEP Transmission Zone M-3 Process

Wooton — Pineville 161kV Rebuild

Need Number: AEP-2020-AP026

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 04/08/2021
Previously Presented:

Need Meeting 03/19/2020

Solutions Meeting 11/20/2020

Project Driver:

Equipment Condition/Performance/Risk

Specific Assumption Reference: Legend ' - Wooton
AEP Guidelines for Transmission Owner ldentified Needs (AEP Assumptions Slide 8) Station 3
Problem Statement: Circuit " Lesfie

Line Name: Wooton — Pineville 161kV o R e

Line Section: Leslie — Pineville 161kV 23 kv

Original Install Date (Age): 1942 o

Lengthof Line: ~34.24 mi asky " S tinnett

Total structure count: 189 - g Yeadiss
Original Line Construction Type: Wood 115 by : . .

Conductor Type: 500 KCM COPPER b Leslie—Pineville 161kV

Momentary/Permanent Outagesand Duration: 12 Momentaryand 5 permanent Outage — 230 kv Woollum S

CMI (last 5 years only): 26,096 minutes e

Line conditions: — 765 kv
Leslie — Pineville line section:
* 130 structures with at least one open condition, 69% of the structureson this circuit.

» 221 structure related open conditions : affecting the crossarm, knee/ vee brace, or
pole including rot, split, woodpecker, damaged, loose, and bowed conditions

* 2 open conditions relatedto the shielding wire, including broken strands

* 3 hardware related open conditions relatedto insulator, conductor hardware, or
shield wire hardware, including broken, missing bolt, and worn

Warbranch

Barbouryille

Artemus

Pineyille
(TVA)
o

Hulen
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Wooton — Pineville 161kV Rebuild
Need Continued:

Line Section: Wooton — Leslie 161kV
Original Install Date (Age): 1942
Length of Line: ~4.68 mi

Total structure count: 23

Original Line Construction Type: Wood Wooton
Conductor Type: 500 KCM COPPER

Momentary/Permanent Outages and Duration: nonein last five
years

CMI (last 5 years only): nonein last five years
Line conditions:

— 230 kv
— 345kv

Leslie — Wooton line section: I

— 765 kv

* 17 structures with at least one open condition, 74% of the
structures on this section.

* 32 structurerelated open conditionsincluding: crossarm
or poleincludingrot, insect damage and woodpecker
damage

Pineyille
(TVA)
o
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Wooton — Pineville 161kV Rebuild

Need Number: AEP-2020-AP026

Process Stafe: Submission of Supplemental Project for inclusion in the Local Plan
04/08/202

Selected Solution:

. At Wooton station, upgrade relaying to accommodate new OPGW fiber protection.
Estimated Cost: $1.1M (s2428.1)

. At Les|iestation, reconductorthe 161kV Bus, Relagén%uplgrades towards Wooton and
Pineville, Replace 16 1kV MOAB W, Replace 161kV XF#1 highside switch. Install
DICM. EstimatedCost: $1.2 M (s2428.2)

1ousandsticks

. Remote end work at Hazard substation Estimated Cost: $0.03 M (s2428.3)

' Wooton
. Rebuildapproximately~40 miles of Wooton—Pineville 161kV lineto address the ¢ Manchester s "
identified asset condition needs. This work also includes line removal workas well as Les|ie*as/ie L
access road construction. Majority of groposed line rebuild is to be constructed on
existing center line. Estimated Cost: $115.0M (s2428.4)

Smilax

. Expand existing ROW for the Wooton —Pineville 161kV line. Estimated Cost: $8.5 M
(524285) Stinnes”

> .
* Stinnett Yeaddiss

. Relocate~0.32mi 69KV Leslie —Clover Fork which includes of one structureand
reconfiguration of the existing line to cross underneath the proposed Wooton- - Wooton — Pineville 161kV Corridor
Stinnett 161kV Line. Estimated Cost: $0.7 M (s2428.6) o

. At Stinnett station, upgrade relaying to accommodate new OPGW fiber protection.
Provide transition, entry andterminationfor OPGW connectivity to the Hazard-
Pineville fiber route. Estimated Cost: $0.7M (s2428.7)

. Providetransition, enm/ andterminationfor OPGW connectivity at Leslie substation.
Estimated Cost: $0.1 M (s2428.8)

Estimated Cost:$127.33 M
Projected In-Service: 11/31/2027
Supplemental Project ID: s2428.1-.8
Project Status:Scoping

Model: N/A i

Hinkle

Artemus Stoney Fork

Pinaville

* Pineville (TVA)
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New Camp

Need Number: AEP-2020-AP028

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan
04/08/2021

Previously Presented:

Need Meeting 04/20/2020
Solution Meeting 01/15/2021
Project Driver:

Equipment Condition/Performance/Risk

Specific Assumption Reference: & Chattaroy Cindamila. |
AEP Guidelines for Transmission Owner ldentified Needs (AEP Assumptions Slide 13) .

Problem Statement:
Line Name: Sprigg — Stone 46kV

. Sprigg — Stone 46kV
Original Install Date (Age): 1940 T _——
Length of Line: 8.23 mi New Camp
Total structure count: 55 B
Original Line Construction Type: Wood
Majority Conductor Type: 3/0 ACSR 6/1 (Pigeon) and 2/0 COPPER Forest Hills
I(\)/Iotmentary/Permanent Outagesand Duration: 6 Momentaryand 7 permanent
utage 3 — 230 kv —— a0 Spri
CMI (last 5 years only): 1,119,129 minutes — sk Belfry canAb cirowt P99
Line conditions: o 4 gpnge - S e
* 35 structures with at least one open condition, 64% of the structureson this ehl '
circuit. T
* 98 structurerelated conditions: rotted poles, crossarms and braces,
woodpecker damage, bowed braces and loose braces, affecting the crossarm, Huyddy
knee/ vee brace, or pole including rot, split, woodpecker, damaged, loose, and Stons
bowed conditions o
* 1 open conditions relatedto the broken strands on a jumper conductor S
o - K
* 9 hardware related open conditions loose or broken guy wires - e

°
A% X
59“99 s ﬂGra
> McAndrews, 2 . B Pri,
uTom Watkins FroStum FBarrens He 99 . W

Pm%f-:rk
[
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AMERICAN

ELECTRIC HPRp

POWER’ AEP Transmission Zone M-3 Process

New Camp
{

e

|

Need Number: AEP-2020-AP028

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan
04/08/2021

Selected Solution:

In conjunction with the baseline work identified under B3288 presented in
12/18/2020 SRRTEP— West meeting which would install new 69kV line between
Stone and New Ca mﬁvia Orinoco substation, the following is proposed under this
solution to address the identified needs on the Sprigg — Stone 46KV line.

Rer(;lace Belfry substation with Orinoco substation by installing a 69KV box bay and i Chattaroy Cindarslla |
12KV rural bay to be built in the clear southwest of existing Belfry station. Install : B
69/12kV 20 MVA transformer and two 12kV breakers. Estimated Transmission “Roen
Cost: $0.65 M (s2446.1) Gircuit
Retire Belfry 46kV substation. Estimated Transmission Cost: $0 M (s2446.2) <0 o urkesficrak
Retire 46kV equipment from Stone substation. Estimated Transmission Cost: T
$0.07 M (52446. ) 69 kv
88 kv
115 kV orest Hills
At Hatfield substation, replace MOAB Y with a 69KV Circuit Breaker towards Stone 138 kv
69kV line via New Camp and Orinoco. Estimated Transmission Cost: $0.85 M . 161 kv :
(s2446.4) 2ok ORINOCO 69KV [l

500 kv - ¥ = = gton®e ~°
765 kv Spngg

Matewan

Retire the 46kV equipment at Sprigg stationtowards Stone (via Belfry). Estimated
Transmission Cost: $0.05 M (s2446.5)

Retire Turkey Creek Tap. Estimated Transmission Cost: $0.76 M (s2446.6)

Retire the ~8.23 miles of the 46kV Sprigg — Stone 46 KV circuit. Estimated
Transmission Cost: $6.73 M (s2446.7)
Gra

Total Estimated Transmission Cost: $9.11 M Gra
Sorigy "

A
409
R

McAndrews, : e e &z
uTom Watkins Ransom EreSbum uBarrenshe

Pin&nfork

[
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BEQUNDLESS ENE
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AEP Transmission Zone M-3 Process

Need Number: AEP-2020-AP028

Process Stage: Submission of Supplemental Project for
inclusion in the Local Plan 04/08/2021

Ancillary Benefits: Removal of obsolete ~8.23 mi of
46kV transmissionline and associated equipment

Required In Service Date:9/1/2025
Projected In Service Date: 12/31/2024
Supplemental Project ID: s2446.1-.7
Project Status: Scoping

Model: N/A

AEP Local Plan - 2021

New Camp
Existing
— 0
500 kV cGE——
Turkey 345 kV G
Creek
138 kv
69 kV [ ]
46 kV [ ]
. . . R:(:itreed o000
Proposed
Orinoco
Hatfield . . . .
PR Greeesrereneens ®
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AMERICAN

ELECTRIC fcci
POWER' AEP Transmission Zone M-3 Process
Eden’s Ridge
= ——
| _ A :;\i{
| . A0
Need Number: AEP-2020-AP030 | aa .. {>
i i i i 1 ! i W A’Ec
Process Stage: Submission of Supplemental Project for inclusion % }wj?“ : ‘; w
, R b

in the Local Plan 04/08/2021

Previously Presented:
Needs Meeting 04/20/2020
Solution Meeting 12/18/2020

Project Driver:

Customer Service Kyl Hil
5 1I:ort R%blnson
Specific Assumption Reference: ci,,; Clreuig Reedy Creek
. . . . \ DOrebank
AEP Connection Requirementsfor the AEP Transmission System Lovedale s e

(AEP AssumptionsSlide 7) " Waste Waters Wellmont Legend
a? i aC‘umberland Station
Wi S‘t o H i ]
Problem Statement: o T " o
. . . . . % 0 Ed » R-d — 12 kv
Appalachian Power Co. (Distribution) has requested adding a B g Holston (KGF -k —
PP q g o

new 25 MVA 138/12KV transformer at Eden’s Ridge Station to Moreiand Drives. i Products g, oo
serve growing load in the Kingsport area.

46 kv
— 69 kV

88 kv
— 115kv
— 138 kv

5 161 kv
Sullivan Riggs — 230 kv

Q 3
Gardensno — 345 kv
— 500 kv
— 765 kv
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AMERICAN o
ELECTRIC AEP Transmission Zone M-3 Process

Eden’s Ridge

Legend

500 kv

Proposed

345 kv

138 kV

69 kV

Need Number: AEP-2020-AP030
345 kV

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 23 KV
04/08/2021

Selected Solution:

* Eden’s Ridge Station: Expandthe stationto install a 138kV box bay replacing
the phase over phase switching structure and replace line switches with motor
operated switches and CCVTs Estimated Cost: $1.5M (s2437.1)

* Note: Cost does not include Distribution scope of work to install
circuit switchers, a new transformer, and new feeder breaker and

exits. West Kingsport Indian Springs

New

* Line work on the North Bristol-West Kingsport 138kV circuit to terminate onto
the Edens’ Ridge Station new 138kV box bay. Estimated Cost: $2.5M (s2437.2)

Total Estimated Transmission Cost: $4M

Projected In-Service: 4/30/2023 Eden’s Ridge N. Bristol
SupplementalProjectID: s2437.1-.2 cirit
Project Status: Engineering e
Model: N/A o
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ELECTRIC AEP Transmission Zone M-3 Process

POWER’
Clifford Station

EQUNDLESS ENERGY

Need Number: AEP-2020-AP031
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 04/08/2021

Previously Presented: » < Esmont
Scottsville

Needs Meeting 5/22/2020 Schuyler it
Schuyler Q(CVEC) ¢
Solutions Meeting 12/18/2020 9 zsuss.fgzgfs

Roseland

Project Driver:
Equipment Material/Condition/Performance/Risk e oVES

Piney n"ﬂﬂaﬁﬂgr

Shipman
aft 4

Shipm:

Specific Assumption Reference: o
AEP Guidelines for Transmission Owner Identified Needs (AEP Assumptions Slide 8) * Clifford

Problem Statement:
ﬂP hoenix Norwood
uGladstone

Clifford Station: s.S.

Boxwood
a Gladstone

. 138/69/46 kV Transformer #1 Amhers s

Amherst
o

. 1963 Vintage Transformer Giadstone

. Elevated levels of Acetylene have been documented indicating increased [Riverville
Walton Park
decomposition of the paper insulating materials. The presence of acetylene Moproe (aF) 141
indicates el ectrical discharge faults of high energy have occurred withinthe main

tank causing electrical breakdown of the unit.

. Dueto deteriorated gaskets atthe radiator headers, this unitis leaking oil.

. 138/46 kV Transformer #3

d 1950 Vintage Transformer

. An upwardtrend ininsulation powerfactorindicates anincreasein particles within {W -
the oil and the dielectricstrength of theinsulation system (oil and paper) arein ;,;;_
poor condition, impairing the unit’s ability to withstand el ectrical faults. +
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POWER AEP Transmission Zone M-3 Process

Clifford Station

Need Number: AEP-2020-AP031

Process Stage: Submission of Supplemental Project for
inclusion in the Local Plan 04/08/2021

Selected Solution:

* Clifford Station: Replace the existing 138/69-46 kV, 50
MVA transformer#1and 138/46 kV, 20 MVA
transformer #3 with two 138/46 kV, 30 MVA

transformers. No Bubble Diagram

Estimated Cost: $5.9 M (s2438) Station Work Only

Ancillary Benefits: This project will be coordinated with
B3608 addressingall the needs as one holisticsolution

Projected In-Service: 10/31/2022
Supplemental Project ID: s2438

Project Status: Scoping
Model: N/A
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AMERICAN ..
ELECTRIC AEP Transmission Zone M-3 Process

Scottsville

Need Number: AEP-2020-AP032
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 04/08/2021
Previously Presented: e

Needs Meeting 5/22/2020 a1 e Scottsville

Solutions Meeting 12/18/2020 Schuyter (CVEC) e
st. Owned)

E(nont

Project Driver:

Equipment Material/Condition/Performance/Risk Rosslad

Piney River _
. | (Dawson CVEC) SmmmﬁShIPMEn
Specific Assumption Reference: { v
'
uCIifford

AEP Guidelines for Transmission Owner Identified Needs (AEP Assumptions Slide 8)

Arrington

Problem Statement:

Scottsville Station: uG’a::,:::'X ;
S.S.
. 138/46 kV Transformer #1 (connected in parallel with T2) Boxwood
. 1950 Vintage Transformer - ug';g:)tone
. Unit has low levels of dielectric strength, indicatingan increasein particles within the oil graherst
which decreasesthe ability to withstand faultevents, leading to damage to the paper
insulation. Riverville
. Observed high oil power factor and low oil dielectric strength are strongindications of Moproe (ap) dValton Park

elevated moisturein the oil.

. 138/46 kVTransformer #2 (connected in parallel with T1)
. 1954 Vintage Transformer
. Elevated levels of carbon dioxide and ethane indicate excessive decomposition of the paper
insulating materials.
. An upward trend ininsulation power factor indicates an increase in particles within the oil

and the dielectric strength of the insulation system (oil and paper) are in poor condition,
impairing the unit’s ability to withstand electrical faults.

. 138/46 kV Transformer #5
. 1950 Vintage Transformer

. This transformer is the source for documented excessive sound and complaints from nearby

home owners, which required a sound abatement wall.
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EQUNDLESS ENERGY

Need Number: AEP-2020-AP046
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 04/08/2021

Previously Presented:
Needs Meeting 11/20/2020
Solutions Meeting 12/18/2020

Project Driver:
Customer Service/Equipment Condition/Performance/Risk

Specific Assumption Reference:

AEP Connection Requirements for the AEP Transmission System (AEP Assumptions Slide 7), AEP Guidelines for
Transmission Owner Identified Needs (AEP Assumptions Slide 8)

Problem Statement:

* Scottsville Station
e AEP Distribution is requesting additionalload serving capability atScottsville Station
* 46 kV Circuit Breaker E:
e 72EPB-31.5-20 Type, SF-6 filled breaker manufacturedin 1992

* This circuit breaker hasexperienced 116 fault operations, exceeding the
manufacturer’s designed number of 15 full fault operations. Each of these fault

operations is likely not at the full fault current rating of the circuit breaker, but with

each fault operation of any magnitude comes accelerated aging.

* Since 2003, there have been 24 gas leak malfunction records associated with CB Eat

Scottsville

* These model types have historically exhibited bad gasleaks, bushing failures, and CT

cores getting wet.

AEP Local Plan - 2021
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AEP Transmission Zone M-3 Process
Scottsville

eafeiont

Scottsville

Schuyler
Schuyler Q(CVEC)
5

. S. RUBBER
(Cust. Owned)

Piney River _
(Dawson CVEC) Shipman

a Shipmaft
Piney fiueiger
aC lifford

Arrington

. Wingina

rfhoenlx St
o Cladstone
S.S.

Boxwood

et Gladstone

Amherst (Sites)

QAmherst .

Buckingham

Riverville
o

Monroe (AP) uWalton Park
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AMERICAN
POWER AEP Transmission Zone M-3 Process
Scottsville

Need Number: AEP-2020-AP032, AEP-2020-AP046

Process Stage: Submission of Supplemental Project for
inclusion in the Local Plan 04/08/2021

Selected Solution:

At Scottsville station, replace the existing 138/46 kV, 20 MVA
transformer #1 & #2 (connected in parallel) and 138/46 kV,
20 MVA transformer #5 with two 138/46 kV, 30 MVA .
tra/nsformers; replace 46/12 kV, 5 MVA transformer #3 with No Bubble Diagram
46/12 kV, 20 MVA transformer; replace 46 kV circuit breaker ;

E; add 12 kV circuit breaker & feeder. A ring bus Station Work Only
configuration was considered but there is no additional
room at the station to accommodate a ring. Therefore, a
straight bus configuration is proposed.

Estimated Cost: $7.0 M (s2439)

Ancillary Benefits: This project will be coordinated with
B3608 addressing all the needs as one holistic solution

Projected In-Service: 10/31/2022
Supplemental Project ID: 52439
Project Status: Scoping

Model: 2024 RTEP
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BOUNDLE

55 ENERGY

Need Number: AEP-2020-OH035

Process Stage: Submission of Supplemental Project for
inclusion in the Local Plan 04/08/2021

Previously Presented:

Needs Meeting 07/17/2020

Solutions Meeting 11/20/2020

Project Driver:
Customer Service

Specific Assumption Reference:

AEP Connection Requirements for the AEP Transmission
System

Problem Statement:

A request has been made by a customer to provide
service fora 1.7 MW load to be connected to the
Shawnee Road — Sterling 34.5kV circuit.

AEP Transmission Zone M-3 Process
Lima Petrol

o

A= % Shawnee Road

ORDNANCE

ST sl
6\\

BUCKEYE
(CUST)

Ex-cell-o
cBuckeyp Road

x ijterIing

AEP Local Plan - 2021
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Need Number: AEP-2020-OH035

Process Stage: Submission of Supplemental Project for
inclusion in the Local Plan 04/08/2021

Selected Solution:

* Cut-inthe Sterling Extension line asset at Str. 8 to install the new
Lima Petrol Switch. Estimated Cost: $0.5M (s2427.1)

* Build0.07 mile line extension from Lima Petrol Switch to
customer station. Estimated Cost: $0.2M (s2427.2)

* Installa new manually operated 1200A 3-way Phase over Phase
switch named Lima Petrol Switch. Estimated Cost: $0.2M
(s2427.3)

Estimated Cost: $0.9M

Projected In-Service: 9/15/2021
Supplemental Project ID: s2427.1-.3
Project Status: Engineering

Model: 2025 RTEP

AEP Local Plan - 2021

AEP Transmission Zone M-3 Process
Lima Petrol

Existing Configuration:

Shawnee River Walk Fort Shawnee
Road Switch Switch

Lunatus
Switch

Sterling

Customer Customer

Future Configuration:

Shawnee River Walk Fort Shawnee
Road Switch Switch

Customer

Lunatus
Switch

Legend

500 kv

345 kv

138 kV

69 kV

3M45kv

23 kV

New

Lima Petrol
Switch

Sterling
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EQUNDLESS ENERGY

Need Number: AEP-2020-AP038

Process Stage: Submission of Supplemental Projectfor inclusioninthelocal Plan 04/08/2021
Previously Presented:

Needs Meeting 07/17/2020

Solutions Meeting 11/20/2020

Project Driver:

Equipment Material/Condition/Performance/Risk

Specific Assumption Reference:

AEP Guidelines for Transmission Owner Identified Needs (AEP Assumptions Slide 8)

Problem Statement:

¢ Grassy Hill Loop and Tank Hill Tap 138 kV Line Asset (1.3 mi.)

* The singlecircuitwood polestructures that make up 0.95 miles of the 1.3 milelong
Grassy Hill Loopand Tank Hill Tap 138 kV Line Assetare the focus of the concern.

* Recent field assessments haveidentified severe Woodpecker holes and cracking
damage, accounting for 67% of the 12 single polestructures ontheradialline.

* Weather cracks rangeinsizefrom2 to 7 feet inlength, with many poles
having multiple.

*  Woodpecker holes rangeinsizefrom 1to 5inches in diameter and the poles
have 10 to 30 of them.

* A poleappearstobehollowontheinside.
* A polehas moldonthe upper portion, thatis 10 feet in length.

* The radiallinefeeds sensitiveindustrial customers in the Rocky Mount, VA area.
These customers operate 24 hours a dayand do not take outages. The Tank Hill
station thatis fed from the Fieldale—Roanokelineis theonlystation thatcan handle
the industrialload.

* From 2015, there have been 6 momentary and 2 permanent outages on the
associated Fieldale - Roanoke circuit.
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EQUNDLESS ENERGY

Need Number: AEP-2020-AP038

Process Stage: Submission of Supplemental Project for
inclusion in the Local Plan 04/08/2021

Selected Solution:

* Replacementofallthe structures that make up the
Grassy Hill Loop & Tank Hill Tap 138 kV line asset from
the Grassy Hill switch to the Tank Hill Tap, consisting of
approximately 0.95 miles of single circuit 138 kV wood
poles. Estimated Cost: $1.97M (s2429)

Estimated Cost: $1.97 M

Projected In-Service: 10/31/2021
Supplemental Project ID: s2429

Project Status: Scoping
Model: N/A

AEP Local Plan - 2021

AEP Transmission Zone M-3 Process
Grassy Hill Loop and Tank Hill Loop

Existing Proposed

500 kV

345 kV

138 kV

69 kV
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23 kV

New
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AMERICAN ..
ELECTRIC AEP Transmission Zone M-3 Process

EQUNDLESS ENERGY Slate Mills

Need Number: AEP-2020-OH043

Process Stage: Submission of Supplemental Project for inclusion
in the Local Plan 04/08/2021

Previously Presented:

Need Meeting 10/16/2020

Solutions Meeting 12/18/2020

Project Driver:

Equipment Material/Condition/Performance/Risk, Operational — 13
Flexibility and Efficiency SLATE MILLS — e
Specific Assumption Reference: . * — o
AEP Guidelines for Transmission Owner ldentified Needs (slide — 765
8)

Problem Statement:

Circuit Centerline
—_— 7
- 1z
— 14
— 23
34
40
— 46
— 69
a8
— 115

The condition of Slate Mills is very unsafe; the structures have

been deemed a failure the week of August 17t 2020. Much of
the wooden structures are in a state where collapse could easily

happen. Any attempt at repair would be dangerous and might

precipitate the collapse that we would be trying to mitigate.
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ELECTRIC AEP Transmission Zone M-3 Process

Slate Mills

Need Number: AEP-2020-OH043

Process Stage: Submission of Supplemental Project for
inclusionin the Local Plan 04/08/2021

Selected Solution: Slate Mill

At Slate Mills, rebuild the existing 3-way switch as a In- Existing: = siresfun . . . Adena
Out Box Bay with 2-2000A switches on the line exits.
Estimated Cost: $0.8M (s2441.1)

Legend
Re-terminate the Ross — Highland 69kV lineinto the T m—
rebuilt station. Estimated Cost: $0.7M (s2441.2) T
Remote end relay and coms work at Adena, Biers Run, & T e
Ross. Estimated Cost: $0.7M (s2441.3) e

Total Estimated Transmission Cost: $2.2M
Projected In-Service: 12/31/2021
Supplemental Project ID: s2441.1-.3

Slate Mills

Proposed: = s=rn @ O O

Project Status: Scoping
Model: N/A
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EQUNDLESS ENERGY

Need Number: AEP-2018-OH030
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 05/12/2021

Previously Presented:

Needs Meeting 01/11/2019

Solution Meeting 02/17/2021

Project Driver:

Equipment Condition, Performance Risk, Customer Service, Operational Flexibility

Specific Assumption Reference:

AEP Guidelines for Transmission Owner Identified Needs.
Problem Statement:

The 27-mile 69kV Portsmouth-lrontonline (vintage 1915) uses wood pole structures with variety of
conductors, mostly 2/0Cu (40 MVArating). A11.9 milesection between MillbrookPark and
Franklin Furnace has 73 open A conditions, including rotten cross-arms, burnt/broken insulators,
and loose/broken conductor hardware.

The Millbrook Park-Franklin Furnace-Argentum lineis a 3-terminal line. Three-terminal lines cannot
be adequatelyprotected due to the complexity of coordination, which, causes misoperations
including over-tr(ijpping. The Millbrook Park-North Haverhill-Argentum circuitis protected by an
impedance based Directional Comparison Bl ocking (DCB) pilot system, whichcannot adequately
protecta threeterminallines.

Over the past severaIJIears, the Millbrook Park-Argentum-North Haverhill circuit has experienced
reliability issues including 5 sustained outages and21 momentaryoutages.

The Texas EasternSubstationserves a peakload of 26 MW viaa 2.1-mileradial line from East
Wheelersburg. Also, K.O.Wheelersburgisa 1.2 MVA69 kV retail loadserved off a 1.3-mile radial
line.Theseradial loads are atrisk of extended outages for line maintenance or repair.

At Sciotoville, CBs Aand B are both oil type breakers with 16and 10 fault operations res pectively.
This particularmodel has no spare parts and a history of poorreliability. Sciotoville has a groun
switch MOAB on the transformer. Ground switch MOAB’s cause intentional high side fa ults to clear
the transformer faults which cause damage to and reduction in life of nearby equipment.

Sciotovilleand Wheelersburg currently have 8 (of 10) and 10(of 10) el ectro-mechanical relays
respectively. EMrel a¥s have no spare partavailability, a lackvendorsupport, no SCADA
functionality, and no fault data collectionability.
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AMERICAN
POWER AEP Transmission Zone M-3 Process
Millbrook Park — Franklin Furnace

Need Number: AEP-2018-OH030

Millbrook Dogwood

Process Stage: Submission of Supplemental Project for Park Ridge £ Wheelersburg
inclusionin the Local Plan 05/12/2021 Existing:

Selected Solution:

Rebuild ~2 miles of 138kV line between East I
Wheelersburgand Texas Eastern using 795 ACSR 26/7 Legena

Drake (SE 359 MVA). Estimated Cost: $3.41M e —

NOTE: The remaining needs identified with AEP-2018- —

OHO030 are addressed with the proposed scope change UK | s

associated with b2604. This rebuild willbe donein N | ——

conjunction with that project.
Estimated Cost: $3.41M

Projected In-Service: 4/15/2025
Supplemental Project ID: S2464
Project Status: Scoping

Model: N/A Texas

Eastern

Millbrook
Park

Dogwood

S E Wheelersburg

Proposed:
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AonCTRIC AEP Transmission Zone M-3 Process
Philo-Newcomerstown

Moved to new need
HAEP-2020-OH050

)

Need Number: AEP-2019-OH018

Process Stage: Submission of Supplemental Projectforinclusioninthe
Local Plan 05/12/2021

Previously Presented:
Need Meeting 4/23/2019
Solution Meeting 2/17/2021

Project Driver:

Equipment Material/ Condition/Performance/Risk and Operational
Flexibility

Specific Assumption Reference:
AEP GuidelinesforTransmission Owner Identified Needs
Problem Statement:

* The Philo-Newcomerstown Sunnryside 138kV transmission line sectionis
33 75 mileslong, originally constructed in 1923. The vast majority of the
structures are still original, as well as the six-wired 336 ACSR conductor, ' 0 '
insulators, and hardware. This line is made up of several circuits - B NI,
connected between Muskingum River and Newcomerstown Sunysiee 2 : : :
stations.

* Insulatorassembliesare showing corrosion and deterioration, which -

could lead to additional failures and safety concerns.

* There have been 1.4 23 million customer-minutes-of-interruption (CMI)
over the 2008-2018 time period.

* This line has experienced 8-44- momentary outagesand 3 8 sustained
outages overthe past 10 years.

* The East New Concord Station is connected viaa hard tap (no
sectionalizing switches present). Lack of sectionalizingrequiresa
substation outage whenever maintenance or emergency repairs are

East New Concord £
)ll["!),”

performedon eitherside of the 138kV tap. 0 ) 3 . o
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Philo-Newcomerstown

Need Number: AEP-2020-OHO001

Process Stage: Submission of Supplemental Projectforinclusioninthe Local Plan (:é N . - | . ] '
05/12/2021 \‘ﬁ) il S Moved to new need
Previously Presented: 7 — ;,« #AEP-2020-OHO050

Need Meeti ng 3/19/2020 Circuit Centerline
Solution Meeting 2/17/2021 -7
Project Driver: —u
Equipment Material Condition, Performance and Risk; Operational -
Flexibility & Efficiency -

— X

40
= 46
— &9

Specific Assumption Reference:

AEP GuidelinesforTransmission Owner Identified Needs (AEP Assumptions Slide 8),
AEP Presentationon Pre-1930s Lines

Problem Statement: 5

The Philo-Newcomerstown Ferrey 138kV transmission line sectionasset is 32 768 — s

mileslongand consists of portions of the followingcircuits: Philo-South Canton (32 _

682 miles of the total circuit length of 75.2 miles), Seuth-Canten—TimkenRichvite 138 b
: S-mites); i tehwi i ; A-mies}. Theline was — 11

originally builtin 1942 with steel lattice towers. The conductor is 6-wired single- — 2%

circuit, with one side installedin 1942 (397 ACSR) and the other side installed in 1954 — s

(477 ACSR). The line does not meet current groundin%and shieldingrequirements, —

due to the condition of the obsolete shield wire size (159 ACSR), and the line

shieldingangle beinginadequate. This T-line exhibits similar conditions as the — 755

exampleslistedin AEP’s 1930’s steel lattice towerline presentation.

a

The Philo-South Canton 138kV circuit has experienced 18 45 momentary outages Bethe| °
over the past 5 years i ; g ) and 4 sustained P
outages, resultingin 437,567 minutes of CMI. There are currently 18 open conditions ChljrC’h b B

on the circuit. Examples of the conditionsinclude: burnt insulators, worn hardware, By
rusting towers, damaged shield wire, and severe rusting of the tower steel.

Bridgeville . ..
Chandlersville

a

Philo
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ELECTRIC e
POWER’ AEP Tra nsmlsspn /Zone M-3 Process
Philo-Newcomerstown

Need Number: AEP-2020-OH001

|
Process Stage: Submission of Supplemental Project forinclusioninthe Local Plan ’
05/12/2021 )

5 ’\/\J\jl 1 ‘ : y ¢ Wrco ; 3
Previously Presented: Ef‘w . SO Jl:f/,LOEVPe gggongﬁor;%ed
Need Meeting 3/19/2020 o o~ :

— i
Solution Meeting 2/17/202]_ Circuit Centerline

-7
— 12

The Philo-Newcomerstown Seuth-Earnten-138kV circuit contains 3 consecutive hard -
taps: Chandlersville Co-op, Bridgeville, Bethel Church Co-op. Withoutline -
sectionalizing switches atthese taps, it makes it very difficultto perform T-Line o
maintenance and restoration activities. Outages must be scheduled with the 0
customers at each of these stations wheneverthe 138kV circuit needstaken out of . zz
service.

88
— 115
— 138
— 161
— 230
— 345
— 500
— 765

-

a

*Note that due to the long mileage of both transmission line needs (over 70 miles Bethe| °
each), the previous two AEP Needs have been reduced, to include only the southern- ethe S
most section between Philo and Newcomerstown stations. The solutions to the needs Ch urch?”
between Newcomerstown north to the Canton area will be presented in future PIM 0P
meetings, as solutions are studied and developed; these are placed in new Need AEP- : :
02101008, Bridgeville . .

Chandlersville

a

Philo
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AEP Transmission Zone M-3 Process
Philo-Newcomerstown

Need Number: AEP-2019-OH018 & AEP-2020-OH001 Cireuit Contertine Loshocton g’o'::',')" Div:;rsitech' v
. . . . . Stone L enera
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan -7 CO,,:;:M, Morgan Run ’ Station !
05/12/2021 - 12 os};ogéo,-,:}‘ (Proposad) . afenn Mictigen g @
— 14 ity Productsa B

West Lafayette West
(Frontier Lafayette

*Nowcomerstown

Selected Solution: Coshocton® aisleta

— 23 .
Clowa"™

. Retire ~3 miles of the Philo- Canton 138kV line, between Philo and East New — 34

Concord. Estimated Cost: $6.18M (s2465.1)

Retire ~18 miles of the Philo-Torrey 138kV line, north of Bethel
(Chzlﬂ'ég/g)loomﬁeld and stopping at Newcomerstown Estimated Cost: $6.01M
s .

Rebuild from Philo to Str 62 a ~13.07 mile section of the Philo — Torrey 138kV
line as double circuit, using 795 KCMIL 26/7 ACSR "Drake" conductor.
Estimated Cost: S32.65M%52465.3)

Build a greenfield ~4.76 mile double circuit line between Str. 62 on the Philo
—Torrey line to the greenfield East New Concord Switch, usiné 795 KCMIL
26/7 ACSR "Drake" conductor. Estimated Cost: $13.27M (s2465.4)

Rebuild from the greenfield East New Concord Switch to Newcomerstown
station a ~19.72 mile section of the Philo — Canton 138kV line as double
circuit using 795 KCMIL 26/7 ACSR "Drake" conductor. Estimated Cost:
$49.26M (s2465.5)

Installa 3 Way Phase Over Phase Switch, 1200A, 138 KV Full SCADA
FunctionalitK/I Rustic Switch) to replace the hard tap to Bridgeville. Estimated
Cost: S0.63M (s2465.6)

Rebuild the 1.9-mile radial T-line taﬁto Bridgeville as a double-circuit in-and-
out loop up to the new 3-way switch, Rustic Switch. The new line will use
556.5 KCMILACSR 26/7 "Dove”. Estimated Cost: $4.62M (52465.7)

Installa 3 Way Phase Over Phase Switch, 1200A, 138 KV Full SCADA
Functionality (Chandlersville Switch) to replace the hard tap to Chandlersville.
Estimated Cost: $0.63M (s2465.8)

A new 0.12-mile double circuit 138kV loop line is tobe constructedto replace
the existing tap to GM Co-op Chandlerville station, to supply aloop line
circuit to a new switch structure The new line will use 556.5 KCMIL ACSR 26/7
"Dove”. Estimated Cost:51.3M (s2465.9)

AEP Local Plan - 2021
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EQUNDLESS ENERGY

Need Number: AEP-2019-OH018 & AEP-2020-OHO001

Process Stage: Submission of Supplemental Project forinclusioninthe
Local Plan05/12/2021

Selected Solution:

Install a 3 Way Phase Over Phase Switch, 1200A, 138 KV Full SCADA
Functionality (Norfield Switch) to replace the hard tap to Bethel

Church. Remove the existing Bloomfield 1-way switch. Estimated Cost :
S0.65M (s2465.10)

A new 0.5-mile double circuit 138kV lineis to be constructed to
replace a portion of the Philo- Torrey 138kV line, to supply a loop line
circuit to a new two pole dead-end with one of the poles of the two
pole dead-end supportinga new switch structure. From the switch
structure, it will connect to an existing structure of the existingtap line
to supply the Bloomfield — GM Co-op tap. The new line will use 556.5
KCMIL ACSR 26/7 "Dove.”Estimated Cost:$0.96M (s2465.11)

Install a 3 Way Phase Over Phase Switch, 1200A, 138 KV Full SCADA
Functionality (East New Concord Switch) to reﬁlace the hard tap to East
New Concord. Estimated Cost: $0.63M (s2465.12)

Upgrade the line protectionrelays at Philo, replacing the
electromechanical relays with modern microprocessor-based relays.
Estimated Cost : $0.16M (s2465.13)

Connect OPGW fiberto stations and switches alongthe route, for
telecom network connectivity. Estimated Cost:50.47M (s2465.14)

Estimated Cost: $117.42M

Projected In-Service: 12/1/2024
Supplemental Project ID: 52465.1-.14
Project Status: Scoping

Model: N/A

AEP Local Plan - 2021
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AMERICAN

AonCTRIC AEP Transmission Zone M-3 Process
Wes Del Transmission Upgrades

Need Number: AEP-2020-1M019

Process Stage: Submission of Supplemental Projectforinclusioninthe
Local Plan05/12/2021

Previously Presented:

Needs Meeting 9/11/2020

Solution Meeting 2/17/2021

Project Driver:
Equipment Condition/Performance/Risk

Circuit Centerline
-7
— 12
— 14
— 23
- 34
40
— 46
— 69
a8

Specific Assumption Reference: 115

AEP GuidelinesforTransmission Owner Identified Needs (AEP
Assumptions Slide 8)

Problem Statement:

Wes Del 138/12kv station

* 138/69/12 kV Transformer #1

* Unit failedin February 2020, station currently served by
mobile unit

* 1968 vintage
* Line MOABs X &Y

* Configuration of switches on non-standard structure makes
them impossible to maintain without a transformeroutage.

* Due to switch operating condition and length of operating
pipe, motor operators cannot be properly adjusted to attain
full open/close position.

e Switcheswere manufacturedin 1969

* Neitherswitch will fully close after operation without
assistance.
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ELECTRIC

POWER’ AEP Transmission Zone M-3 Process

Wes Del Transmission Upgrades

Need Number: AEP-2020-1M019

Process Stage: Submission of Supplemental Project forinclusioninthe
Local Plan05/12/2021

Selected Solution:

Wes Del will now be connected to the Deer Creek — Desoto 138 kV circuit
due to its location. It is easier access to it and avoids line crossings.

Install a 138 kV box bay with 138 kV 3000 A Moab switchestowards Desoto
and Deer Creek via Gaston.

Cost Estimate: $0.88 Million (52466.1)

Reterminate the existing Desoto — Deer Creek— Delaware 138 kV line into
the new station bays at Wes Del station with 0.2 miles of 636 ACSR 26/7.
Remove 0.1 miles of the Desoto — Deer Creek — Delaware 138 kV line to

accommodate the new connection of Wes Del to the Deer Creek— Desoto
138 kV circuit.

Cost Estimate: $0.51 Million (s2466.2)

Ancillary Benefits: Connecting Wes Del to the Deer Creek— Desoto 138 kV
circuit will make it saferand easier to maintain given the proximity to the
circuit. Itis difficultfor constructionand designto bring a circuit under
another circuit(south to north in this case). The stationis north of the line
soitis easiestand saferto energize and maintain the station from the
northern circuit.

Estimated Cost: $1.39M

Projected In-Service: 1/2022
Supplemental Project ID: S2466.1-.2
Project Status: Engineering

Model: N/A

AEP Local Plan - 2021
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EQUNDLESS ENERGY

Need Number: AEP-2020-OH040

Process Stage: Submission of Supplemental Projectforinclusioninthelocal Plan
05/12/2021

Previously Presented:
Needs Meeting 9/11/2020
Solution Meeting 2/17/2021

Project Driver:

Equipment Material/Condition/Performance/Risk, Operational Flexibility and
Efficiency

Specific Assumption Reference:

AEP Guidelines for Transmission Owner Identified Needs (slide 11).
Problem Statement:

Station

Payne69kV

CONDITION / PERFORMANCE / RISK ASSESSMENT:

. Two (2) 69 kV circuitbreakersare oilfilled breakers of 1960s vintage
without oil containmentand have exceeded the recommended fault
operations of 10. These breakers have 66 and 46 faultoperations
respectively.

. 21 out 23 relays areelectromechanicaland 2 arestaticrelays without
vendor support

. The existing RTU is a legacy IBOX unit

Operational Flexibility and Efficiency

. The 69/12 kV transformer is a fused back with no sectionalizing capability.

Breakers need to be opened to be ableto safely work on the fuse.

AEP Local Plan - 2021
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Circuit Centerline

AEP Transmission Zone M-3 Process
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AMERICAN
POWER AEP Transmission Zone M-3 Process

Payne 69kV

Need Number: AEP-2020-OH040

Payne

Process Stage: Submission of Supplemental Project for

inclusionin the Local Plan 05/12/2021 Existing: .
Selected Solution:

Legend
Payne: Replace circuit breakers B and C with 69kV 3000A T e—
40kA breakers. Replacethe EM relays with new relays —
and install a new control house. Estimated Cost: $1.41M ET —
(s2467.1) o —

Install a high side switch on the 69/12 kV transformer.

Estimated Cost: $0 (Distribution cost) (s2467.2)
Estimated Cost: $1.41M

Projected In-Service: 07/31/2022
. Proposed: ‘

Supplemental Project ID: S2467.1-.2

Project Status: Scoping

Model: N/A

Payne
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ELECTRIC AEP Transmission Zone M-3 Process

North Strasburg

Need Number: AEP-2020-OH047 C"_““‘t?ce"ter””e
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 05/12/2021 — 12 TR
Previously Presented: : ;:
Needs Meeting 11/202/2020 — 34
Solution Meeting 2/17/2021 40
— 46
Project Driver: — 5o
Equipment Material/Condition/Performance/Risk 88
— 115
Specific Assumption Reference: — 138 North
— 161 Bdivar
AEP Guidelines for Transmission Owner Identified Needs (slide 13) — 230 Strasburg §
Problem Statement: — 345 Lawrence Twp 5
— s00 Bolivar
Station — es a ©
North Strasburg 138kV

CONDITION / PERFORMANCE / RISK ASSESSMENT:

Equipment Concerns:

*  The station utilizes two circuit switchersfor 138kV sectionalizing devices on the through-
path. The circuit switchers have failed and are no longer operable. They have been

disabled to avoid a system misoperation. Franklin Twp

* 1966 vintage, S&C Electric type ‘G’ model (both switchers) Strartlarg
o

Dayton™ —

*  The motor mechanisms and relays no longer function properly. g ‘
: 4 T A=
’ &

Other Station Concerns: .4 , \
LAk ¢ mj i _f'f
*  Thecircuit switchers are installed on deteriorating wood structures. VSN ,\f” g
" o ;:‘L\};"P v 1
- - A e
R\ £
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POWER AEP Transmission Zone M-3 Process

North Strasburg

Need Number: AEP-2020-OH047

Process Stage: Submission of Supplemental Project for
inclusion in the Local Plan 05/12/2021 X
Nort

Selected Solution: Strasburg Strasburg South Canton

Replace the failed 138kV circuit switchers with new
station line switches. Replace the wood support
structures with new steel structures. Add a high side
fuse on the 138/4 kV (2.5 MVA) transformer.

Existing:

Existingratings (SN/SE/WN/WE): Proposed;

North Strasburg-South Canton=296/296/370/370 MVA

North Strasburg-Strasburg=287/299/363/370 MVA Strasburg St':‘air;lt‘rg N
Future ratings (SN/SE/WN/WE):

North Strasburg-South Canton=296/296/375/375 MVA O

North Strasburg-Strasburg=287/335/363/400 MVA
Estimated Cost: S0.23 M

Projected In-Service: 7/1/2021 Legend
. 500 kV
Supplemental Project ID: S2468 —
Project Status: Engineering 138 kv
Model: N/A 69 KV
M5kV
23 kV ——
New

AEP Local Plan - 2021 112



AMERICAN
ELECTRIC
POWER

AEP Transmission Zone M-3 Process

Reusens — Roanoke 138kV Line Rebuild

Need Number: AEP-2020-AP027

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 6/1/2021

Previously Presented:
Needs Meeting 04/20/2020

Solutions Meeting 03/19/2021 Trinity

Union
Project Driver:
Equipment Material/Condition/Performance/Risk

" X Cloverdale
Specific Assumption Reference: erdale 138kV | ake, Forest
AEP Guidelines for Transmission Owner Identified Needs (AEP Assumptions Slide 8); AEP Eastern System Pre-1930s Era Lattice K overdale 500KV

gersoll

Tower and Transmission Line System
UBonsack

Problem Statement: rrosds
* Reusens-Roanoke 138 kV Double Circuit Line Asset (43 mi.)
¢ Installed between 1926 and 1933 using double circuit steel lattice towers
* Recent field assessments have identified severe ovalization of holes at hanger bar connections and severe cross
arm and hanger rusting as well as uniform corrosion, pitting, and deformation of steel members below grade.
Evidence of steel corrosion at joints and on upper steel members was also documented. Roanoke
*  Ferrous clamps are present on this line asset; these types of clamps can cause accelerated degradation of B ok
conductor at connection points due to excess heat generated even when operated at acceptable, rated levels.
*  From 2014-2018, there have been 55 momentary and 12 permanent outages on the four circuits that comprise
the Reusens-Roanoke line
* Cloverdale-Roanoke 138 kV Circuit*
*  From 2014-2018, 8 momentary and 1 permanent outage occurred resulting in 276,350
customer minutes of interruption impacting 69 MVA of peak load
e Permanent outage(s) were caused by: Vegetation Fall-In (1)
* Cloverdale-Reusens 138 kV Circuit*
*  From 2014-2018, 28 momentary and 6 permanent outages occurred resulting in 1,467,704
customer minutes of interruption impacting 39 MVA of peak load
e Permanent outage(s) were caused by: Lightning (4), Tree Removal (1), Vegetation Fall-In
(1)
*  Moseley-Roanoke 138 kV Circuit
¢  From 2014-2018, 9 momentary and 1 permanent outage occurred
¢ Permanent outage(s) were caused by: Lightning (1)
*  Moseley-Reusens 138 kV Circuit
¢ From 2014-2018, 10 momentary and 4 permanent outages occurred impacting 44 MVA of
load (Town of Bedford)
¢  Permanent outage(s) were caused by: Lightning (2), Vegetation Fall-In (1), Field Error (1)

o Monterey
a
Huntington Court

*Note: Circuit is associated with both the Roanoke-Cloverdale and Reusens-Roanoke line assets
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AMERICAN ..
ELECTRIC AEP Transmission Zone M-3 Process

Tunor: Need Number: AEP-2020-AP033 Reusens — Roanoke 138kV Line Rebuild

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 6/1/2021

Previously Presented:
Needs Meeting 05/22/2020
Solution Meeting 03/19/2021

)

: 14}
Project Driver: Mount Union

Equipment Condition/Performance/Risk

Specific Assumption Reference: Cloverdale

AEP Guidelines for Transmission Owner Identified Needs (AEP Assumptions Slide 8) Cloverdale 138kV | ake Forest Centerville

‘ 768K Vos
Burlm.gtonu Ingersoll €loverdale 500kV

Heights Rand Thaxton
5 Bonsack

Problem Statement: Moseley

. Catawba
Roanoke Station: o Crossroads

& o Monterey
]

. 138/69/12 kV Transformer #5 i Mason Creek uLuI;I(L;z!sington Court

. 1981 Vintage Transformer jj Melioser JMinton Weaving
3 F;?:anoke Mill  ©Vinton
Mudlick Wasena © Avenue

\ (
Cove Road -

. Elevated levels of carbon monoxide, carbon dioxide and hydrogen indicate excessive levels

of decomposition of the paperinsulating materials. )
e Spring Sunscape "% Roanoke
a

. 138 kV Circuit Switchers BBand CC ) aClearbrook
. Both are 1990’s vintage pgs Mill —starkey
. The Mark V family of circuit switchers have no gas monitor andcurrently in-service unitson

the AEP system have experienced 110 malfunctions from May 2000 to August 2019. Failed

operational components including high contact resistance, gas loss,and interrupter failure
represent half of these malfunctions. Two malfunctions of note were catastrophicequipment
failures involving failuresto trip.
. 138 kV Capacitor Bank CCand 34.5 kV Capacitor Bank AA
. Leaking around bushings on both banks

. 6 cans are failed on bank CC

. 69 kV Circuit Breakers Uand V

. 1970’s Vintage Circuit Breakers N &
. These breakers are oilfilled withoutoil containment; oil filled breakers have much more &,\5’

maintenance required due to oil handling that their modern, SF6 counterparts do not require ;.iﬁ_
. Circuit breaker U has each exceeded the manufacturer’s designed number of full fault 7

operations (12)

AEP Local Plan - 2021 114



AMERICAN ..
ELECTRIC AEP Transmission Zone M-3 Process

Reusens — Roanoke 138kV Line Rebuild

... Continued from previous slide

)

. aMount Union
Roanoke Station:
. Relaying e loverdal
overdale
. . Cloverdale 138kV | ake Forest .
. Roanoke Substation currently deploys 103 relays, implemented to ensure theadequate 5kVen SRRl Centerville
. . . . Burlington Clovedalgloverdale 500kV
protection and operation of the substation. Currently, 79 ofthe 103 relays (77% of all station Heizhts" Ingersoll . Moseley
Rand haxton o
relays)are in need of replacement. Catawba 5 Bonsack
. . . o o . o Crossroads  ® Beaford
. There are 50 electromechanical and 8 static which have significantlimitations with ‘ BER I
. . Cove Road ° g Y
regards to fault data collection and retention. These relays lack vendor support and Mason Creek . Huntington Court
. vd 5 Lukens
have little to no access to spare parts. n‘Vliffelrose" o Vinton Weaving
. There are 3 DPU microprocessor type relays on the three distribution breakers. The L anch& ~ Mill & Vinton

Mudlick Wasena © Avenue
DPU relays pose a potential safety risk to persons performing breaker operation

because the DPUs are mounted directly on the circuit breaker withouta delay for
openingand closingthe breaker.

e Spring Sunscape "% Roanoke
a
aClearbrook
ges Mill “Starkey
. There are 18 microprocessor relays that utilize legacy firmware.
. Pilot Wire

. Pilot wire relaying exists on the Campbell Ave. 69 kV, Roanoke 69 kV and Campbell Ave 34.5

kV circuits
. TFS lacks adequate crew training and experience on handling pilot wire; only a small number
of crews are available with necessary experienceto perform corrective maintenance o
. High corrective maintenance costsare incurred (P&C, line, forestry, build roads, etc.)
. High-Side Transformer Protection
. No automatic high-side protection exists on transformer #5 or #2

. Both are directly connected to 138 kV bus #2, which would operate five 138kV circuit
breakers for a transformer fault
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ELECTRIC AEP Transmission Zone M-3 Process

Reusens — Roanoke 138kV Line Rebuild

Need Number: AEP-2020-AP034
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 6/1/2021

Previously Presented:

Needs Meeting 05/22/2020
Solution Meeting 03/19/2021

Project Driver:

Equipment Condition/Performance/Risk

Specific Assumption Reference:

AEP Guidelines for Transmission Owner Identified Needs (AEP Assumptions Slide 8)

Problem Statement:

Centerville Station:

. 69 kV Circuit Breaker B
. 1970’s Vintage Circuit Breaker

. Oil filled breaker without oil containment. Oil filled breakers have much more maintenance required due
to oil handling that their modern, SF6 counterparts do not require.
. This circuit breaker, has exceeded the manufacturer’s designed number of full fault operations (108)
. High-side Transformer MOAB Ground Switch (138/69/12 kV T1) is used for high-side transformer protection
. There is a three terminal line configuration through the Town of Bedford 69 kV loop.
. The flip-flop configuration connection to the double circuit 138 kV line that runs adjacent to the station is a source of

operational and protection challenges when faults occur.

. Relaying
. Centerville Substation currently deploys 26 relays, implemented to ensure the adequate protection and
operation of the substation. Currently, all 26 of the relays (100% of all station relays) are in need of
replacement. There are 21 of the electromechanical which have significant limitations with regards to
fault data collection and retention. These relays lack vendor support and have little to no access to spare
parts. Also, the remaining 5 relays that are microprocessor based from utilize legacy firmware.
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AMERICAN

POWER AEP Transmission Zone M-3 Process

Reusens — Roanoke 138kV Line Rebuild

Existing

Cloverdale

Need Number: AEP-2020-AP027, AEP-2020-AP033, AEP-2020-AP034

Process Stage: Submission of Supplemental Project forinclusioninthe
Local Plan 6%1/2021

Selected Solution:
¢ Rebuild~43 miles of double circuit 138 kV line between Reusens and

Roanoke substations Estimated Cost: $142.0 M (s2469.1) — | Toorres

* Acquire additional Reusens-Roanoke 138 kV ROW as needed forthe Reusens
rebuild. Estimated Cost: $13.7 M (s2469.2)

* Reconductor ~0.1 mile span into Ivy Hill Station. Estimated Cost: $0.2M
(s2469.3)

* Tie intothe existing Roanoke-Cloverdale 138 kV Line via a new ~0.3 mile | Mosetey | | centenvile |
extension. Estimated Cost: $0.7M (s2469.4)

¢ |nstall new wire as underbuild onthe Reusens-Roanoke 138kV line and

re-route the existing Campbell Avenue-Roanoke 34.5kV line due to
Roanoke substationreconfiguration. Estimated Cost: $0.5M (s2469.5)

* Re-route the existing Roanoke-Walnut 69kV line due to Roanoke
substaticcnln re%ofnfiﬁuraltion. Three (g}r?lplacehment structures a]\creh
expectedtoshift the alignmentand follow the western part of the
substation fence to terminate into the new box bay at Reusens
Substation. Estimated Cost: $1.1M (s2469.6)

* At Roanoke station, replace 138 kV capacitor bank switcher “BB” witha
3000 A, 40 kA circuit breaker. Replace 138 kV capacitor bank switcher
“CC” witha 3000 A, 40 kA circuit breaker. Replace 138 kV capacitor bank
“CC” witha new 57.6 MVAr ca{Jacitor bank. Install high-side circuit

switcherson Transformers #2 (138/34.5 kVK/Iand #5 (138/69 II(<\\//).Rep|ace m | centenitie | | wy i | | corfee |

transformer#5 (138/69/12 kV)with a 130 MVA, 138/69/12 .

Lake Forest

Proposed

kA circuit breakers. Replace pilot wire relaying with fiberrelaying
associated with 69 kV CBs “U” and “V”, and 34.5 kV CB “L”. Estimated

”~

Cost: $10.1M (s2469.7)

eT

500 kV

transformer. Replace 69 kV circuit breakers “U” and “V” with 2000 A, 40 3 O \

——
345 kV ——

138 kV

69 kV

345kV

23 kV ——
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Reusens — Roanoke 138kV Line Rebuild

Existing

Cloverdale

Continued from previous slide ...

Lake Forest

* At Centerville station, reconfigure existing 138 kV with two (2) new 138
kV circuit breakers on each line exit towards Cloverdale and Reusens
sRubsltaticl)\;Im(s)'rA?éced at 3300 A, ﬁfO I.<Aﬁtc_) eIi.mina_terEhe thrﬁe F‘er_rr&inallclir?e.

eplace round switch with circuit switcher on high-side of the
Transformer #1 (138/69/34.5 kV).Replace 69 kV circuit breaker “B”,
associated disconnect switches and foundations with 3000 A, 40 kA
circuit breaker. Estimated Cost: $6.7M (s2469.8)

* At Campbell Avenue station, replace pilot wire relaying with fiber
relayingassociated with 34.5 kV CB-B and 69 kV CB-C. Estimated Cost:

$0.9M 2469.9) | Moseley | | Centerville |

* At Walnut Avenue station, replace pilot wire relaying with fiberrelaying Proposed
associated with 69 kV CB-C. Estimated Cost: $0.5M (s2469.10)

* Install fiberextensions andtelecomto support SCADA connectivity along
the line and at Vinton, lvy Hill, Coffee, and Moseley stations. Estimated

Cost: $1.2M (s2469.11)

Ancillary Benefits: The reconfiguration of Centerville Stationfroma N.O.

“flip-flop” scheme connected to the double circuit 138 kV line via Motor

Operated Air-Breakerswitches to 138 kV circuit breakers on each line exit
of the Cloverdale-Reusens 138 kV circuit will improve the operational
erxibiIit_Yand reliability performance to the customers served from
Centerville (Town of Bedford and AEP Distribution).

Estimated Cost: $177.6 M

Projected In-Service: 10/31/2028 = [ centenvitie | [y vt | [ coffee ]

Supplemental Project ID: S2469.1-.11 o <
Project Status: Scoping 3 p
Model: N/A
Mosele Legend

345 kV ——

138 kV

69 kV

345kV

23 kV ——

AEP Local Plan - 2021 118



AMERICAN

ELECTRIC S
POWER’ AEP Transmission Zone M-3 Process
Kenwood Loop

Need Number: AEP-2020-AP029

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 6/1/2021

Previously Presented:

Needs Meeting 04/20/2020

Solutions Meeting 3/19/2021

Project Driver:

Equipment Condition/Performance/Risk

Specific Assumption Reference:
AEP Guidelines for Transmission Owner ldentified Needs (AEP Assumptions Slide 8) Legend

Station

Problem Statement:

Circuit

Line Name: Kenwood — Van Lear 46kV — b Van Lear Switch Structure
Original Install Date (Age): 1969 it ‘
Length of Line: 1.77 mi DY
Total structure count: 11 Coew
Original Line Construction Type: Wood ek
Conductor Type: 336,400 ACSR 26/7 " e
Line conditions: ~ e
3 of the11 structureshave conditions that comprise 27% of the line section. e

— 765 kv

* Open conditions include: rot and woodpecker damage.
* Kenwood Stationis currently radially fed with a peak load near 22 MVA.

Kenwood— Van Lear 46kV

Van Lear Switch:
* The switches at Van Lear have been taggedasinoperable and unsafe to operate. The
old hydraulic type mechanism on these switches does not operate properly, arcing
horns are burnt off, and operating rod supports are damaged.
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Need Number: AEP-2020-AP029
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 6/1/2021
Selected Solution:

* Agreenfieldlineisto beconstructed (Kenwood 69kV Extension) and to be operated at
46kV.The new extensionwillprovide looped service into Kenwood substation. It will be
approximately 2.25 miles of single circuit construction through mountainous terrain in
Floyd andJohnson Counties inKentucky. The extension will tap the existing
Prestonsburg-Thelma 46kV Line around structure K346-50. (SN:53 MVA, SE:61 MVA,
WN:67 MVA, WE:73 MVA) Estimated Cost: $5.8 M (s2470.1)

* Rebuildtheexisting~1.77 mi Kenwood Tap line from Kenwood to Van Lear Tap
Structure on the existing center line. (SN:53 MVA, SE:61 MVA, WN:67 MVA, WE:73
MVA)

Estimated Cost: $4.9M (s2470.2)

* Providesplicing for 2.25 miles of 96ct OPGW on the Kenwood 69kV Extension Lineand
1.77 mi Kenwood TAP line. This extension s pans from Kenwood Station to the
Prestonsburg-Thelma 46kV line. Estimated Cost: $0.1 M (s2470.3)

* At Kenwood substation, Extend the walkbus and add second 46KV lineto set up
Kenwood station as aloopedstationwith MOABS protecting each exit. Add new H-
Framedead end with MOAB and single phase CCVT. Add MOAB and single phase CCVT
to existingline. Relocate 3 phase CCVT's from capbank AAto 46KV Bus. Add 3-bay
transclosure, and separate battery enclosure. Replace Batteryand Charger. Estimated
Cost: SO M (Distribution costs only) (s2470.4)

» RetireVan Lear SS. Estimated Cost:$0.1 M (s2470.5)

» Remote end work at Prestonsburg substation. Estimated Cost: $0 M (Distribution costs
only) (s2470.6)

* Retirethe~1.5 mi 46kVlinesection fromstr.52to Van Lear SS. Thislinesectionis part
of the Prestonsburg—Thelma 46kV line need (AEP-2018-022). Estimated Cost: $1.2 M
(s2470.7)
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Proposed Solution (Cont.):
Ancillary Benefits:

* Removal of ~¥1.5 mi 46kV line section on Prestonsburg
— Thelma 46kV line mitigatesissuesidentified on this
line section, solutions are currently beingevaluated to
addressthe remainder of the needs on the entire
Prestonsburg—Thelma line (AEP-2018-AP022).

* Proposed work would also improve reliability for
customers served from Kenwood substation. Kenwood
substationserves 22 MVA of load at peak and only half
of thatload is transferrable.

Estimated Cost: $12.1 M

Projected In-Service: 11/31/2023
Supplemental Project ID: s2470.1-.7
Project Status: Scoping

Model: N/A

AEP Local Plan - 2021
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Proposed:
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lllinois Road Transformer

Need Number: AEP-2020-1M024

Process Stage: Submission of Supplemental Project for inclusionin the
Local Plan6/1/2021

Previously Presented:
Needs Meeting 11/20/2020
Solution Meeting 3/19/2021

PrOjECt Driver: p Colony Bay - lllinois H
Equipment Material/Condition/Performance/Risk

Specific Assumption Reference: — 18

AEP Guidelines for Transmission Owner Identified Needs (AEP ¢ _
Assumptions Slide 8) — ;:;

Problem Statement: o
lllinois Road 138/69kV Station: — 765
138/69/12kV Transformer 1

* Manufacturedin 1980

* Transformeris showing elevated moisture levels, low levels of
Interfacial Tension and anincreasing trend in Power Factor.

Circuit Centerline
-_7
— 12
— 14
— 23
34
40
— 46
- &9
88
f'linois Road — 115

* This level of moisture is an indication of gasket leaks and breakdown in
oil or paper insulation.

* The low level of Interfacial Tensionis anindication acid has coated the
insulation and sludge is ready to deposit within the main tank.

) Thtehupwla rd trend in PF indicates that there is an increase in particles
in the oil.
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Need Number: AEP-2020-1M024

Process Stage: Submission of Supplemental Project for
inclusionin the Local Plan6/1/2021

Selected Solution:

Replace the 138/69kV Transformer with a 90MVA
138/69kV Transformer. (S2471)

Estimated Cost: $1.7 M
Projected In-Service: 5/16/2022
Supplemental Project ID: S2471
Project Status: Scoping

Model: N/A

AEP Local Plan - 2021
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Industrial
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ELecrric .
POWER’ AEP Transmission Zone M—3 Process
BOUNDLESS ENERGY Flfth Avenue

Need Number: AEP-2020-OH045

Process Stage: Submission of Supplemental Project for inclusion
in the Local Plan 6/1/2021

Previously Presented:

Need Meeting 11/20/2020

Solutions Meeting 03/19/2021

Project Driver: Fifth Avenue
Customer Service : cHess Street
Specific Assumption Reference: Hess Street. Wils

on Road 138 Giyeui

AEP Guidelines for Transmission Owner Identified Needs (AEP Marble CIif
Assumptions slide 7)

Problem Statement:

» AEP Ohio hasrequested installation of a second 138/13.8 kV
transformer at Fifth Ave Station to addressincreased loading
on the existingdistribution feeders at the stationdue to load
growth in the area. Fifth Avenue station has limited
transferability and serves approximately 7,000 customers via
a single transformerin an urban environment.

* AEP Ohio hasalso expressed concerns over the amount of
exposure that existingfeeders out of Hess station are
subjectto inthe area.
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Need Number: AEP-2020-OH045

Process Stage: Submission of Supplemental Project for
inclusioninthe Local Plan 6/1/2021

Selected Solution:
 Fifth Avenue 138kV: Upgrade the existing 138kV partial
ring bus to a complete 138kV ring bus and provide a high
side connection for a new Distribution transformer.
Complete the 138kV ring bus by adding 2-138KV circuit
breakers along with associated bus work and relaying
equipment. (S2472)

Estimated Cost: S1.0 M
Projected In-Service: 5/16/2022
Supplemental Project ID: S2472
Project Status: Engineering
Model: 2025 RTEP

AEP Local Plan - 2021
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500 kV

345 kV

138 kV

69 kV
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New
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Existing: e
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Proposed: O
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AM General #2 — Twin Branch 34.5kV Rebuild

Need Number: AEP-2020-IM020

Process Stage: Submission of Supplemental Project for inclusion in
the Local Plan 06/04/2021

Previously Presented: |, AM GENERAL #1
Needs Meeting 8/14/2020
Solutions Meeting 4/16/2021

Project Driver:

ro?
o
. Capital 138kV (e

54 Clover Tap . AMGENERAL #2

Equipment Condition/Performance/Risk

Specific Assumption Reference:

AEP Guidelines for Transmission Owner ldentified Needs (AEP
Assumptions Slide 8)

Problem Statement:

Circuit Centerline
—_— 7
— 12
. . ey — 14
» 7 structures, 28% of theline, with open conditions it \ —

AM General-Twin Branch-Kline 34.5kV
* 1 mile of 1950’s wood pole cross arm construction

* Open conditions include: pole rot, broken or ] ; : — 34
missing ground lead wires s \ a0
m‘?‘nﬁl)’ne Tap A\ Kline — 46

aTsl

* The grounding method utilizes butt wraps which is not
current AEP standards

— 69
88
- Sorenson — s
B AR Y q — ¢
— 161
o ) % " — 230
L AW Dommton - —_ 345
A e ,7 — 500
’ — 765

5 Twin Branch

* During field assessment structures were found with
vertical pole splitting, decay to cross arms, rot top, and
upper pole decay
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AM General #2 — Twin Branch 34.5kV Rebuild

Need Number: AEP-2020-IM020

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan _
06/04/2021

Selected Solution:

* Rebuild 0.96 miles of the AM General #2 — Twin Branch 34.5 kV.
Estimated Cost: $4.3 M

. Note: Increased costs in this area due to commercial/urban development
surrounding the existing line resulting in higher ROW costs and short line

construction. Current scope requires foundations for 40% of the structures Legend
proposed in the rebuild, which also increases the costs. AEP will continue to 500 kv cam——
investigate potential alternatesto foundations in order to reduce costs where 345 kv caa——
possible. 138 KV
Projected In-Service: 10/1/2024 69 kv —
Supplemental Project ID:s2510 34 kV aE—
Project Status: Scoping New —
i o000
Model: N/A Retire
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BOUNDLESS ENERGY Van Bu ren

Need Number: AEP-2020-IM018

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 06/04/2021
Circuit Centerline

-7
— 12
Liberty Center - Van Buren 69 Circuit —_ 14

Previously Presented: _MOUNT ETNA
Needs Meeting 05/22/2020
Solutions Meeting 04/16/2021

Project Driver:
Equipment Material/Condition/Performance/Risk/Operational

— 23
— 34
Warren 40
— 46
— 69

88
— 115
— 138

Specific Assumption Reference:
AEP Guidelines for Transmission Owner Identified Needs (AEP Assumptions Slide 8)

<
§
£
o
g
@
é
K
;é"
E
f
[
]
§
§
£

Problem Statement:

Van Buren 138/69/12kv station Hummel Creek. KEYSTONE — 161
Deer Creek - 3R,
e 138/69/12 kV Transformer #1 I °"°““.:"v : 2:2
« 1967 vintage & — 500
* Elevated moisturelevels ; -
* Increased cost of maintenance dueto leaking Charles, j
* Increased levels of decomposition of the paper insulating materials, leading to increased i MARION PLANT D°°"”’%;'

risk of failure

* Breaker B69kV
* 1964 vintage oil filled, CF-type breaker.

* This typeisoil filled without oil containment. Qil filled breakers have much more
maintenance required dueto oil handling that their modern, vacuum counterparts do not
require.

* Findingspare parts forthese units is not possible due to these models no longer being
vendor supported

* VanBurenispartof a three-terminalline configuration with the Delaware —Sorenson 138kV
circuit.

AEP Local Plan - 2021 128



ELEcTRIC
POWER’ — AEP Transmission Zone M-3 Process
o Van Buren

Huntington
Junction

Need Number: AEP-2020-IM018

Process Stage: Submission of

Supplemental Project forinclusionin the Rock Creek
Local Plan 06/04/2021

Selected Solution:

Expand and upgrade Van Buren station to
a 3 138kV breaker ring busto
accommodate 3 elements (2 transmission Liberty Ctr

linesand 1 transformer) and eliminate the H(‘:’r“;g(e' Warren

three-terminal line. Replace 138/69/12kV

transformer with separate 138/69kV and van fegend
69/12kV transformers to separate the Dooville Buren 0K
Distributionload from the Transmission oo
transformer’s tertiary winding. Replace DeerCreek —

69kV CB B. Estimated Cost: $9.1 M 345 kv
Projected In-Service: 9/1/2022 Mississinewa B | e—

Supplemental Project ID: s2511

Mount Etna

35 kv ——

New

Project Status: Scoping
Model: N/A

Gaston

Wes
Del Royerton

Desoto
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Lakin — Point Pleasant 69 kV Rebuild

Need Number: AEP-2020-AP017
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 06/29/2021

Previously Presented:
Needs Meeting 2/21/2020
Solution Meeting 5/21/2021

Project Driver: . Gavin 765kV
roject T | Gavin 138kVes, "

Equipment Condition/Performance/Risk .0 Gavin DWAS

Specific Assumption Reference: GAVIN=, Gavin 1AAS

AEP Guidelines for Transmission Owner ldentified Needs (AEP Assumptions Slide 8) UNIT (1)

Problem Statement: KYGER CREEK
Lakin — Point Pleasant 69 kV (11 miles) (OVEC)
o

* The line entirely consists of 1960s wood pole structures with 4-bell porcelain insulators
* Line was originally installed in 1966, with a combination of 556 ACSR and 3/0
ACSR conductor QLOCk Lane

* Structureson the line failed to meet 2017 NESC Grade B loading criteria,
failed to meet current AEP structural strength requirements, and failed to
meet current ASCE structural strength requirements

* The insulators do not meet current AEP standards for CIFO and minimum
leakage distance requirements.

* There are currently 95 structures (86% of the line) with at least one open
condition

* Atotalof 222 open conditions on the line, related todamaged/worn
shield wires, rotted crossarms and poles, woodpecker damage,
broken or missing ground wire leads, broken or loose guys.

* Since 2014 there have been 17 momentary and 7 permanent outages on the circuit

e CMI:3.1M

s
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Need Number: AEP-2020-AP019
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 06/29/2021

Previously Presented:
Needs Meeting 2/21/2020
Solutions Meeting 5/21/2021

Project Driver:
Equipment Condition/Performance/Risk

Specific Assumption Reference:
AEP Guidelines for Transmission Owner ldentified Needs (AEP Assumptions Slide 8)

Problem Statement:
Point Pleasant Station

* 69 kV circuit breakers G and H are an CF type oil filled breaker, without oil
containment.

* 1968 vintage

* Qilfilled breakers need more maintenance due tothe oil handling
required

* The manufacturer does not provide support for this type of breaker
and spare parts not available.

* Qil spills canresult in significant mitigation costs.
* 69 kV circuit switcher AA is a 2030-69 type SF6 switcher.
* 1991 vintage

* S&C 2030 circuit switcher has no gas monitor and sister units have
experienced numerous malfunctions

* 39 out of the 40 relays (98% of all station relays) are in need of replacement

* 34relays are electromechanical type and 5 static type which have
significant limitations with regards tofault data collection and
retention.
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<project name>

Need Number: AEP-2020-AP017, AEP-2020-AP019

Process Stage: Submission of Supplemental Project for
inclusion in the Local Plan 06/29/2021

Selected Solution:

Rebuild the existing 5.36 mile Lakin — Lock Lane 69 kV
line. Estimated Trans. Cost: $11.9M (s2522.1)

Point Pleasant Station:replace existing 69 kV circuit
breakers G and H with two new 69 kV 3000 A 40 kA
circuit breakers. Replace existing cap switcher AA with a
new 69 kV cap switcher. Estimated Trans Cost: $2.1M O
(s2522.2) —

Ancillary Benefits: Project will be coordinated with PIM Pleasant
Baseline project B3284 that addresses 5.44 miles of 69
kV line from Lock Lane — Point Pleasant. USKY | mm—
Estimated Cost: $14.0M 138 kv
k

Projected In-Service: 10/31/2025 izkz ———
Supplemental Project ID: S2522.1-.2 New C—
Project Status: Scoping

Model: 2025 RTEP

Lakin

Lock Lane

Legend
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West Malta Station Upgrades

Need Number: AEP-2020-OH028

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan
06/29/2021

Previously Presented:

Needs Meeting 7/17/2020

Solution Meeting 5/21/2021

Project Driver:

Equipment Condition/Performance/Risk

Specific Assumption Reference:

AEP Guidelines for Transmission Owner Identified Needs (AEP Assumptions Slide 8)
Problem Statement:

West Malta 69kV
Circuit Breaker “A” 1965

Maita Twp

. Interrupting Medium: Oil
. Additional Information:
* Interrupting Capability: 21 kA West Malta

*  Oil breaker maintenance has become more difficult due to the oil handling Muskingum River - South Rokeby Sw. 69 Cirouit
required to maintain them. Oil spills are frequent with breaker failures and
routine maintenance andcan become anenvironmental hazard. Spare parts for
theseunits arenotavailable dueto their obsoleteness.

Additional Information:

* MOAB X has a retrofitted motor mechanisminstalled that prohibits the switchfrom
openingcorrectly.

* Overlapping zone of protectionexistat the stationbetween a 69 kV line, the bus, and
the 69/12 kV transformer which canresultinrelaycoordination issues.

e 23 ofthe 25 relaysatthestation are of the electromechanical type and 2 of the static
typeall of which have significant limitations with regards to fault data collection and
retention. In addition, these no longer have vendor supportand spare partsare
unavailable.
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West Malta Station Upgrades

Need Number: AEP-2020-OH028

Process Stage: Submission of Supplemental Project for
inclusionin the Local Plan 06/29/2021
South North West

SEIECtEd SOIution: Rokeby McConnelsville Malta

* West Malta: Replace circuit breaker “A” with a 69kV Existing: ‘_‘_‘

3000A 40kA circuit breaker. Replace MOAB “X” with a
69kV SCADA controlled switch. Remove Capacitor
bank “AA” and the circuit switcher. Estimated Cost:

$1.87M (Note: Distribution scope of work to replace Legend
69/12 kV bankis notincluded in this cost.) (s2523.1) e
* South Rokeby: Remote end upgrades to coordinate o
with new relaying at West Malta will requirea YTy —
transclosure at South Rokeby and an upgradetothe ET —
existing station service. Estimated Cost: $0.69M -
(s2523.2)
Estimated Cost: $2.56M South North West

Rokeby McConnelsville Malta

Projected In-Service: 12/10/2022 Proposed: . . ‘

Supplemental Project ID: s2523.1-.2
Project Status: Scoping
Model: N/A
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Need Number: AEP-2020-0OH034

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 06/29/2021

Previously Presented:
Needs Meeting 6/19/2020
Solutions Meeting 5/21/2021

Project Driver:

Equipment Material/Condition/Performance/Risk

Specific Assumption Reference:

AEP Guidelines for Transmission Owner Identified Needs.
Please reference needs materials on pre-1930s era Lattice Lines.

Problem Statement:

o

ine
Philo— Howard 138kV (vintage 1929):

The Philo—Howard 138 kV transmission line asset serves 60 MVA of load consisting of four AEP substations and

three non-AEP substations; the line assetis operated as double-circuit.

LINE CHARACTERISTICS

. Length of Line: 81.15 Miles

. Original install date: 1929

. Total structure count: 404,398 dating back to original installation.

. Conductor Type: 556,500 CM ACSR 18/1 (Osprey)and 556,500 CM ACSR 26/7 (Dove)

CONDITION / PERFORMANCE / RISK ASSESSMENT:
. Momentary/Permanent Outages and Duration: 35 total outages: 28 (Momentary), 7 (Permanent).
. 5 YearCMI: 2,667,652

. Number of open Structure, Conductor, and Hardware conditions: 149

. Conditions include broken conductor strands, burnt insulators, along with
broken/damaged lattice membersand hardware.

. Structures with at least one open condition: 55

. The line does not meet current grounding and shielding requirements, due to the condition of the obsolete
shield wire size (159 ACSR), and the line shielding angle beinginadequate. This T-line exhibits similar
conditions as the examples listed in AEP’s pre-1930’s steel lattice tower line presentation.

AEP Local Plan - 2021 135

AEP Transmission Zone M-3 Process
Philo-Howard 138kV Line Rebuild

Circuit Centerline

—_— 7
12
14
23

Mansfield I 34

40
46
53]
g8
115
138
161
230
345

: : 500
*
Mt ‘\«i'e;'r‘u:vtﬂ

ﬂua
o

o

B O
-
o2 aﬁ esvetk
o




AMERICAN
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Philo-Howard 138kV Line Rebuild

Need Number: AEP-2020-OH034
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 06/29/2021

Selected Solution:

Rebuild from Howard to Ohio Central as 138kV double-circuit (64 miles), using 795 ACSR conductor. Note thattheapprox. 0.5 mile
138kV line segments outside Ohio Central station will not be rebuilt, as they are newer and in better condition; connect these
existing T-line segments to the rebuilt Philo-Howard line asset. Estimated Cost: $142.26 Million (s2524.1)

Rebuild from Ohio Central to Philo as 138kV single-circuit (19 miles), using 795 ACSR conductor. The existing Ohio Central-Philo#2
138KkV circuit will be retired. Update both terminalstations to account for the retired circuit. Estimated Cost: $43.45 Million
(s2524.2)

At Millwood station, retire the 138kV flip-flop switching scheme, including the 2- 138kV switches. Install 2 new 138kV switches and
replace the 138kV through-pathrisers & bus. Reconfigure the 138kV T-line entrances. Estimated Cost: $1.32 Million (s2524.3)

At West Trinway station, replace 138kV through-pathrisers & bus. Estimated Cost: $0.12 Million (s2524.4)

Modify 138kV protective relay settings at Philo, Culbertson, Ohio Central, Academia, North Bellville, North Lexington, and Howard
stations. Estimated Cost: $0.69 Million (s2524.5)

Estimated Cost: $187.84M

Projected In-Service: 6/1/2028 (project will have staggered in-service dates, due to lengthy mileage)

Supplemental Project ID: s2524.1-.5

Project Status: Scoping
Model: 2025 PJM RTEP Model, with latest approved AEP Supplemental projects added

AEP Local Plan - 2021 136



AMERICAN

ELrCcTRiC Need Number: AEP-2020-0H034 AEP Transmission Zone M-3 Process
ee umper: - - . . .
_ _ Philo-Howard 138kV Line Rebuild
Process Stage: Solutions Meeting 5/21/2021
. ° . . East .
EX|St|ng- : Wakatomika Ohio East Point Culbertson Zanesville Philo
North Bellville Switch
witc Central
o
Howard Millwood West
Trinway
Normally-Open
o
Apple Valley
North Salerno Switch
Lexington
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AEP Transmission Zone M-3 Process

AMERICAN
ELECTRIC
POWER
Astor — East Broad 138 kV
Circuit Centerline uee‘. : ‘\.‘“9 A3 Cotaner e
P Gt Corporation
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—_— 7
—_— 12
N — 14
F— 2z
b 24 East
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_ eet
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o
I
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-
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Need Number: AEP-2019-OH041
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 06/29/2021

Previously Presented:
Need Meeting 10/16/2020
Solutions Meeting 05/21/2021

Project Driver:
Equipment Material/Condition/Performance/Risk

Specific Assumption Reference:
AEP Guidelines for Transmission Owner ldentified Needs (AEP Assumptions Slide 13)

Problem Statement:

Astor — East Broad Street 138 kV Single Circuit ( 2.75 miles)

From 2015 — 2020 this circuit has experienced 2 momentaryand 4 permanent outages
uEtna Road

resulting in 671K CMI.
*  Thecircuit currently has 54 oE)en conditions on 30 structures ( out of 55 total
structures) which includes pole damage, rot top, rotted/spit poles, and missing ground

lead wires.
12 structures have been replaced at different times from 1970 t02011; remaining are

wood poles from 1955.
*  The circuit conductor span was primarily installed in 1974 of 636,000 CM ALUM/1350
37 (Orchid 2.75 miles). There are also two spans of 795,000 CM ACSR/AW 26/7 (Drake)

b
-
0

-

[S)

©

~

-

-
(]
o

]

»

4

2]

-

17

a

w

L)

§

7}

<

An Engineering and Field Assessment was conducted in 2019 and found the following

issues:
The majority of structures do not meet 2017 NESC Grade B loading criteria

The majority of structures do not meet the current AEP structural strength )
The majority of structures do not meet the current ASCE structural = '
strengthrequirements s D
The phase to ground clearance of the typical structure supporting the ‘

L]
average span lengthfails to meet current clearance requirements o
g
;‘!‘f \.r’*\,f\\
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AMERICAN
POWER AEP Transmission Zone M-3 Process
Astor — East Broad 138 kV

Need Number: AEP-2019-OH041

Process Stage: Submission of Supplemental Project for
inclusion in the Local Plan 06/29/2021

Selected Solution:

* Rebuild ofthe Astor— East Broad 138 KV circuit,

approximately 2.75 milesin length; with 477KCM
ACSS Estimated Cost: $9.5M (s2525.1)

Existing:

Legend Brice Astor East Broad Kirk
e Astor 138 kV Station:Remote end work including e
replacingthe line surge arresters, relay settings, and T
line termination. Estimated Cost: $0.1M (s2525.2) R
e EastBroad 138 kV Station:Remote end work e

includingrelay settings and line termination.
Estimated Cost: $0.02M (s2525.3)

Estimated Cost: $9.62M Proposed:

Projected In-Service: 06/30/2025
Supplemental Project ID: s2525.1-.3 O O

Brice Astor East Broad Kirk

Project Status: Scoping
Model: N/A
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Need Number: AEP-2021-OH002

Process Stage: Submission of Supplemental Project for
inclusionin the Local Plan 06/29/2021

Previously Presented:

Needs Meeting 1/15/2021

Solution Meeting5/21/2021

Project Driver:

Customer Service

Specific Assumption Reference:

AEP Connection Requirementsforthe AEP Transmission
System (AEP Assumptions Slide 12)

Problem Statement:

Customer Service:

* A customerhas requested transmissionservice just
south of AEP’s existing Parsons Station in Lockbourne,

O H . oad - Bixby 345 Circuit

* The customerhasindicated aninitial peak demand of
100 MW with an ultimate capacity ofup to 675 MW at
the site.

140
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AEP Transmission Zone M-3 Process

Marion - Parsons 40 Circuit

Parsons

Cyprus Station 138kV

Legend




AMERICAN o
ELECTRIC AEP Transmission Zone M-3 Process

Cyprus Station 138kV

Need Number: AEP-2021-OH002

Process Stafe: Submission of Supplemental Project for inclusion in the Local Plan
06/29/202

Selected Solution:

*  Cyprus 138 kV Station: Establish a greenfield ten-breaker 138kV (63 kA) laid outas
breaker anda half station on\;woperty provided by the customer south of AEP’s
Parsons station. Install 138 kV retailmetering towards Customer station. Estimated

Cost: $ 14.22M (s2526.1) Existing:

. Cyprus—Cxprus(Customer 138KkV #1:Build ~0.3miles of double circuit 138kV line
using 795 ACSR conductor. Extend fiber cable & installredundant fiber cable for Canal White
relayingand communicationto the customer station. One circuit will serve customer’s Street Parsons Road

firstbuilding, secondcircuit will be partially constructed to be utilized for future
second building to customer’s redundancyrequirements. Estimated Cost:$ 0.96M

(52526.2) Legend
e Cyprus—Cyprus (Customer) 138kV #2:Build ~0.3miles of double circuit 138kV line SOKY | m—
using 795 ACSR conductor. Extend fiber cable & installredundant fiber cable for 5KV | —
relaying and communicationto Customer Station. One circuit willserve customer’s 138 kY
firstbuilding, secondcircuit will be partially constructed to be utilized for futur Py
second building due to customer’s redundancy requirements. EstlmatedCost:go.OM — Parsons
(Fully Reimbursable) (s2526.3) T [ —
*  White Road 138 kV: UE radelineto fiber relaying and remote end work. Estimated kil
Cost: $0.46M (s2526. f New —

*  CanalStreet 138kV: Upgradelineto fiberrelayingandremote end work. Estimated Canal
Cost: $0.53M(s2526.5) Street

Ancillary Benefits: The scope of work associated with s2342 establishes the 138 kV lines
from Canal Streetand White Road to feed Parsons station. This project will tap the new Proposed :
lines to provide service to the customer and then continue on to feed Parsons stationas
roposed ins2342. AEP will only build the site out to serve theinitial LOOMW. Any future
oad growth andrequired upgrades will be developed as agreements are signed by the
customer to expand their operations. Further, AEP is investigating any potential cost
savmﬁs by relocating the Parsons stationsite to beincluded in the Cyprus construction.

White
Road

Any changes in scopeto s2342thatresults from this willbe re-presented.

Estimated Cost: $16.17M

Projected In-Service: 12/1/2022(07/31/2022 for customer portions)

Supplemental Project ID: s2526.1-.5 (ccmr;;i) O

Project Status:Scoping Cyprus L2

Not Energized
(Customer)

Model: 2025 RTEP
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Need Number: AEP-2021-OH005

Process Stage: Submission of Supplemental
Project for inclusion in the Local Plan

06/29/2021

Previously Presented:

Needs Meeting 02/17/2021
Solution Meeting 05/21/2021

Project Driver:

Customer Service

Specific Assumption Reference:

AEP Connection Requirements for the AEP
Transmission System (AEP Assumptions Slide 12)
Problem Statement:

Customer Service:

* A customer has requested transmission
service near AEP’s existing Bixby — West
Lancaster 138 kV circuit in Lancaster, OH.

* The customer has indicated an initial peak
demand of 100 MW with the potential for
an ultimate capacity of up to 300 MW at the

site.

AEP Local Plan - 2021

AEP Transmission Zone M-3 Process
Lancaster Customer Project

Legend

Memorial
Drive
A

Anchor Hocking
ONo. 1(0P)

oo
L 3
Sncaster . West Millersport

1
a Lalcapenster
g

West
i “Lancaster

s°‘l!l, :
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Need Number: AEP-2021-OH005

Process Stafe: Submission of Supplemental Project for inclusion in the Local Plan
06/29/202

Selected Solution:

Sifford Station: Construct a greenfield 138 kV Station served from the existing Bixby
to West Lancaster 138 kV circuit to serve the customer facilities. Stationincludes
installationof six138kV, 40 kA, 3000 Acircuit breakers laid outina breaker-and-half
arrangement. Retail metering willalsobe needed. Estimated Cost: $7.0M (s2527.1)

West Lancaster—Bixby 138 kV Circuit: Acouple deadend structures will beinstalled
to bringthe West Lancaster —Bixby circuitinto the new Sifford station. Estimated
Cost: $0.8M(s2527.2)

Sifford — Ruble #1 138 kV Feed A: Install 138 kV line extension from AEP’s Sifford
stationto servethe customer’s station located just south of the Sifford station.
Estimated Cost: $0.285M (s2527.3)

Sifford — Ruble #1 138 kV Feed B: Install a second 138 kV line from AEP’s Sifford
stationto serve the customer’s station located just south of the Siffordstationto

meet customer’s redundancy requirements at the site. Estimated Cost: $0M
(reimbursable) (s2527.4)

West Lancaster Station: Upgrades will be needed on the existing relays at West
Lancaster Station towards Siffordto ensure proper coordination. Estimated Cost:
$0.03M (s2527.5)

Bixby Station: Upgrades will be needed to the existing relays at BixbyStation
towards Sifford to ensure proper coordination. Estimated Cost: $0.03M (s2527.6)

West Millerslport—West Lancaster 138 kV Sag Study Mitigation: The new customer
willincreaseloadingon the existing West Millersport —West Lancaster 138kV circuit.
Multiple structure and distribution crossing issues will be mitigated on thelinein
order to allowthelineto operatetoits conductor’s designed maximum operating
temperature. Estimated Cost: $1.5M (s2527.7)

Estimated Cost: $9.645M

Projected In-Service: 5/30/2022
Supplemental Project ID: s2527.1-.7
Project Status:Scoping

Model: 2025 RTEP

AEP Local Plan - 2021
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AEP Transmission Zone M-3 Process
Lancaster Customer Project

Existing:

Legend

500 kv

345 kv

138 kV

69 kV

345kv

23kV

Proposed:

. Pickerington West
Bixb
Y Road (SCP) Lancaster
. Pickerington 5 West
Bixb Sifford
v Road (SCP) Lancaster
West South West
Millersport Baltimore Lancaster
- e e ow mm o o P s emm o s s e s mm n o s
West South West
Millersport Baltimore Lancaster
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EQUNDLESS ENERGY

Need Number: AEP-2019-OH035

Process Stage: Submission of Supplemental
Project for inclusionin the Local Plan
06/29/2021

Previously Presented:
Needs Meeting 6/17/2019
Solutions Meeting 10/16/2020

Project Driver:

Equipment Condition, Operational Flexibility,
and Customer Service

Specific Assumption Reference:
AEP Guidelines for Transmission Owner
Identified Needs (AEP Assumptionsslide 8)

Problem Statement:

* Holmes-Wayne Electric Cooperativeis
requestinga new delivery point between
Trailand Alpine stations at Winesburg.

 Theanticipated newloadis13 MW. The
load will be phased in startingin December
2021.

AEP Local Plan - 2021
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AMERICAN
ELECTRIC

POWER

Need Number: AEP-2019-OHO035

Process Stage: Submission of Supplemental Project forinclusioninthe
Local Plan 06/29/2021

Selected Solution:

Construct ~ 5.1 miles of new 69 kV line between the existing Trail and
Alpine delivery points using 556 ACSR conductor. $18.5 M (s2534.1)

Establish a new delivery pointat Winesburg Switch by installinganew
1200A 69 kV Phase over Phase Switch with MOAB’s and metering. $0.7

M (s2534.2)

Build a new 3-way POP Switch to serve the Holmes- Wayne owned Trail

station. $0.6 M (s2534.3)

Retire West WilmontJct Sw. $0.04 M (s2534.4)

West Wilmont- Holmes Wayne Co-op line work for Alpine station. $0.1

M (s2534.5)

Biliar— West Wilmont 69kV line work for Alpine station. $1.2 M

(s2534.6)

Beartown — West Wilmont 69kV line work for Alpine station. $0.5 M

(s2534.7)

Build a new station (called Alpine), replacing West WilmontJunction
Switch. This station will be a 4 breaker 69kV ring bus utilizing 3000A

40kA breakers. $6.8 M (s2534.8)

Remote end relay work at Beartown station. $0.03 M (s2534.9)
Remote end relay work at Moreland Sw. $0.03 M (s2534.10)

AEP Local Plan - 2021
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Holmes County
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AMERICAN
ELECTRIC

POWER

AEP Transmission Zone M-3 Process

Proposed Solution continued:
. Retire Shie Hill Sw. $0.04 M (s2534.11)

*  Builda newstationreplacing Shie Hill Sw named Shie Hill. This station
\(NI|| bea 3) breaker69kV ring bus utilizing 3000A 40kA breakers. $6.4 M
s2534.12

*  Sugar Creek— Millersburg34.5kV line work for Shie Hill station. $1.6 M
(s2534.13)

*  Shie Hill- Holmes Wayne Co-op line work for Shie Hill station. $0.1 M
(s2534.14)

. Remote end relay work at Sugarcreek Terminal station. $0.4 M
(s2534.15)

*  Remote end relay work at Berlin station. $0.3 M (s2534.16)

* Installanew 138 kV 3000A 40kA breakerat West Millersburg Station
on the line towards Wooster to reduce contingency impacts and
otential low voltage concerns resultingfromthe new load. $0.8 M
&2534.17)

*  Replacethe 2-way POP Switch at North Fredericksburgwitha new
1200A 69 kV POP with new MOAB’s. The switch currently inflace is
not capable of supportingthe necessary new equipment. $1 M
(s2534.18)

*  Moreland Sw- Biliar line work for North Fredricksburg Switch. $0.9 M
(s2534.19)

Ancillary Benefits: Gives the existing Trail radial looped transmission

service to reduce the number of sustained outages. The new load addition

at Winesburg plus the existingload at Trail meets the 75-MW/mile

threshold to loop the load.

Estimated Cost: S40M

Projected In-Service: 2/10/2023
Supplemental Project ID: s2534.1-.19

Project Status: Engineering
Model: PJM 2019 RTEP Series Cases

‘ New 69 kV Station
‘ 69kV AEP Station

@ 69kV Buckeye Coop

Station

\

Y
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AMERICAN

ELECTRIC icci ;
POWER AEP Transmission Zone M-3 Process

Pittsylvania County, VA

Need Number: AEP-2019-AP046

Process Stage: Submission of Supplemental Project forinclusioninthe Local
Plan 09/01/2021

Previously Presented:

Needs Meeting 11/22/19

. . 2 Axton
Solutions Meeting 06/15/2021

Axton - Danville No, 2138 Circuit

Supplemental Project Driver: Customer Service

Specific Assumptions Reference: AEP Connection Requirements forthe AEP
Transmission System (AEP Assumptions Slide 7)

Circuit Centerline
-_ 7
12
14

Problem Statement: 23
34

* Asitingassessmenthas beenrequested forestablishinga new distribution Berry Hill Site :2
stationin anticipation of a future industrial customer(s) located at the A 69

L . . Corning Gl - Ri -
Southern Virginia Mega Site at Berry Hill. ndiSass -Ridgeway/69/Cir SR

138
* Part of the VA House Bill 1840 (HB1840) (Electric Utilities: Pilot Programs for : ’
Transmission Facilities Serving Business Parks). : Baae . 230

500

Model: 2024 RTEP Zamm - 3 765
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Need Number(s): AEP-2019-AP046
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 09/01/2021
Selected Solution:

Berry Hill 138 kV Station (S0 M - Distribution) —s2569.1
e Establishanew 138 kV, 3-breaker ring bus (space for a 6-breakerring)
¢ |nstall 138/34.5 kV, 30 MVA Distributiontransformer

Berry Hill 138 kV Extension ($14.66 M) —s2569.2
* 0.2 milerelocation of Axton-Danville #2 138 kV and installation of a new 138kVtap structure

* Constructapproximately5.04 miles of doublecircuit 138kVline fromtaplocation to new Berry Hillsubstation

Estimated Total Transmission Cost: $14.66 M

Ancillary Benefits:

Establishinga new 138kV station near the Berry Hill Mega Park will allow for future interconnection opportunities and econo mic development
inthearea. This projectistheresultof VAHouse Bill 1840 (HB1840) (Electric Utilities: Pilot Programs for Transmission Facilities Serving Business

Parks).
Projected In-Service: 4/15/2022

Supplemental Project ID: s 2569
Project Status: Scoping

AEP Local Plan - 2021
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AEP Transmission Zone M-3 Process

Pittsylvania County, VA
Existing
Axton Danville
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Proposed
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Need Number: AEP-2018-1M017

Process Stage: Submission of Supplemental Project forinclusioninthe Local Plan
09/01/2021

Previously Presented:
Needs Meeting 1/10/2019
Solution Meeting 07/16/2021

Project Driver: Equipment Material Condition, Performance and Risk

Specific Assumption Reference:
AEP GuidelinesforTransmission Owner Identified Needs (AEP Assumptions Slide 8);

Problem Statement:
Deer Creek 34.5kV
° Breakers IIKII' llFIII IIMIII llHII' llV"' IIWII
* 1949-62 vintage FK oil breakers without containment

* FaultOperations: CB K(9) CB F(1) CB M(17) CB H(16) CB V(5) CB W(1) -
Recommended(10)

* CB W isoverthe recommendedamount of switching operations.

AEP Local Plan - 2021

AEP Transmission Zone M-3 Process
Eastern Marion Improvements
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AMERICAN AEP Transmission Zone M-3 Process

ELrCcTRiC Eastern Marion Improvements
BOUNDLESS ENERGY" Hummel Creek

/ \1i

Circuit Centerline
—_— 7
- 12
- 14
— 23

Need Number: AEP-2018-1M022

Process Stage: Submission of Supplemental Project forinclusioninthe Local Plan

09/01/2021 - 23
Previously Presented: 2 - = B ;Z
Needs Meeting 12/21/2018 Ma"m\E‘a"ov'G,anth ) CTameesst Tng I;IAR'I.ON'PLANAT 88
Solution Meeting 07/16/2021 = "E, Sl oo i !Anaconda -

McClures] . &

Miller Avenue

Project Driver: Equipment Material Condition, Performance and Risk

Specific Assumption Reference:
AEP GuidelinesforTransmission Owner Identified Needs (AEP Assumptions Slide 8);

Problem Statement:
Hummel Creek 34.5kV

* Breakers“l” and “M”
* 1949-1950 vintage FK oil breaker without containment x ‘ e

* FaultOperations: CB M(33)— Recommended(10) © L UMississinewa
- .' » g
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AMERICAN AEP Transmission Zone M-3 Process

ELrCcTRiC Eastern Marion Improvements
BOUNDLESS ENERGY" Hummel Creek

Circuit Centerline
—_— 7
- 12
- 14
— 23

Need Number: AEP-2018-1M023

Process Stage: Submission of Supplemental Project forinclusioninthe Local Plan
09/01/2021

Previously Presented: — 34
Needs Meeting 1/11/2019 N Y o :2
Solution Meeting 07/16/2021 e e | e o ?v{-”t . e — 69
Project Driver: Equipment Material Condition, Performance and Risk - 'G'_'t@ ':1 UE ,m;c‘r“"'AmopréN'T o ??5
Specific Assumption Reference: M...,,Eiv;nuenﬂcdl-f,é" o

AEP GuidelinesforTransmission Owner Identified Needs (AEP Assumptions Slide 8);
Problem Statement:

South Side (Marion)
Deer Creek— Hummel Creek 34.5 kV (11 miles)
* 1940 wood crossarm construction (age based on age of station) gl X s - *P“_"’ o
* Subjectto 16 open A conditions

* Subjectto 17 open B conditions

* Inthe past 10 years, 16 structures have had active maintenance performed. Thisis luae
expectedtoincrease as line ages.
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AMERICAN AEP Transmission Zone M-3 Process
POWER Eastern Marion Improvements

EQUNDLESS ENERGY

Need Number: AEP-2021-1M014

Process Stage: Submission of Supplemental Project for inclusion in the Local
Plan 09/01/2021 Hummel Creek

Previously Presented:
Needs Meeting 04/16/2021
Solution Meeting 07/16/2021

Circuit Centerline
_ 7
- 12
Van Burenwy. suren —
— 23
- 34
40

Charles (Out

Project Driver: Equipment Material Condition, Performance and Risk FISHER DOf Service) _
Specific Assumption Reference: I_ BODY QDOO ville
AEP GuidelinesforTransmission Owner Identified Needs (AEP Assumptions Slide 13); = o e 3

rant o |/=|r;,in
Problem Statement: Miller ©
Deer Creek— Hartford City 69 kV (vintage 1967): Avenue McClure

* Length: 17.67 Miles

. D i
*  Original Construction Type: Wood pole structures with cross arm construction South Side ( Deer Creek

and vertical post insulators. (Marion)
*  Original Conductor Type:

* 336.4 kCM ACSR 18/1 Merlin (18.17 mi, vintage 1967)
* 3/0 Copper7 (30COP) (2.24 mi, vintage 1967)

*  Momentary/Permanent Outages: 21 total outages: 10 (Momentary), 11
(Permanent).

* 5Year CMI: 67,818
*  Numberof open conditions: 4

* Open conditionsinclude:Crossarm or pole withsplitand
woodpecker conditions and broken or missingground lead wire.

* Based on the ground crew assessment roughly 28% of the structures had
advanced levels of decay on the poles

*  Total structure count: 378 with 366 dating back to original installation.

AEP Local Plan - 2021
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ELECTRIC AEP Transmission Zone M-3 Process

POWER Eastern Marion Improvements

EQUNDLESS ENERGY

Need Number: AEP-2021-1M014

Process Stage: Submission of Supplemental Project forinclusioninthe Local Plan Circuit Centerline
09/01/2021 DDeer Creek — 7

- 12
— 14
- 23

Previously Presented:
Needs Meeting 04/16/2021

Solution Meeting 07/16/2021 — 34
40

Project Driver: Cas
— 69

Equipment Material Condition, Performance and Risk

Specific Assumption Reference: 88

AEP GuidelinesforTransmission Owner Identified Needs (AEP Assumptions Slide 13);
Problem Statement:

Jonesboro— Gas City 34.5 kV (vintage 1969):

* Length: 1.01 Miles

*  Original Construction Type: Wood pole structures

*  Original Conductor Type:
«  336.4 ACSR 18/1 Merlin (0.65 mi, vintage 1969) DoerCroek - Hartford City
* 3/0 Copper7 (0.36 mi, vintage 1969)
*  Numberof open conditions: 12

* Open conditionsinclude: Crossarm or pole with splitrot conditions,
knee/vee brace with loose conditions, broken guy straininsulator
and right of way encroaching buildings.

*  Total structure count: 34 (original vintage)

AEP Local Plan - 2021
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Need Number: AEP-2021-1M014

Process Stage: Submission of Supplemental Projectforinclusioninthe Local Plan
09/01/2021

Previously Presented:
Needs Meeting 04/16/2021
Solution Meeting 07/16/2021

Project Driver:

Equipment Material Condition, Performance and Risk

Specific Assumption Reference:
AEP GuidelinesforTransmission Owner Identified Needs (AEP Assumptions Slide 13);

Problem Statement:
Deer Creek— Alexandria 34.5 kV (vintage 1968):

Length: 2.19 Miles
Original Construction Type: Wood pole structures
Original Conductor Type:

* 556.5 kCM ALUM/1250 19 Dahlia
Number of open conditions: 7

* Open conditionsinclude: Crossarm or pole with rot top conditions,
stolen ground lead wires and improperlyinstalled shield wire.

Total structure count: 61, with 60 dating back to original installation.

AEP Local Plan - 2021
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Need Number: AEP-2018-1M017, AEP-2018-IM022, AEP-2018-1M023, AEP-2021-1M014

Process Stage: Submission of Supplemental Project forinclusioninthe Local Plan
09/01/2021

Selected Solution:

Deer Creek — Hartford City 69 kV: Rebuild ~17.67 miles of 69 kV line with the conductor
size 556.5 ACSR 26/7 Dove. The following costincludesthe line rebuild, line removal and
right of way.

Cost: $50.54 M (s2570.1)

Hummel Creek— Deer Creek 34.5 kV: Retire ~4.6 miles of 34.5 kV 1940s wood line.
Cost: $1.01 M (s2570.2)

Jonesbhoro — Gas City 34.5 kV : Retire ~0.99 miles of 34.5 kV 1969 woodline.
Cost: $0.42 M (s2570.3)

Deer Creek — Alexandria 34.5 kV : Retire ~2.2 miles of 34.5 kV 1968 wood line.
Cost: $1.23 M (s2570.4)

Hummel Creek 34.5 kV Station: Remove the 34.5 kV circuit breaker “M”. Replace 34.5 kV
circuit breaker “L” with a system spare circuit breaker. Rebuild the 34.5 kV bus to a 69 kV
standards. Install a 138 kV high side circuit switcher on the 138/34.5 kV transformer.
Cost: $1.74 M (s2570.5)

Deer Creek substation: Remove the 34.5 kV circuit breaker “M”. Install a 138/12 kV 20
MVA transformerwitha high side 138 kV circuit switcher. Also install a low side 12 kV
2000 A circuit breakera 12 kV 2000 A bus tie circuit breakerand three 12 kV 2000 A
feedercircuit breakers. Install a new high side 138 kV circuit switcher138/12 kV
transformer #4.

Cost: $4.14M (s2570.6)

Total Cost: $49 M
Projected In-Service: 10/25/2024
Supplemental Project ID: s2570.1-.6

Project Status: Scoping

AEP Local Plan - 2021
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Need Number: AEP-2021-IM003

Process Stage: Submission of Supplemental Projectfor inclusionintheLocal
Plan09/01/2021

Previously Presented:

Needs Meeting 4/16/2021

Solution Meeting 7/16/2021

Supplemental Project Driver: Equipment Condition/Performance/Risk
Specific Assumption Reference: AEP Guidelines for Transmission Owner
Identified Needs (AEP Assumptions Slide 13)

Model: N/A

Problem Statement:

Riverside—Hartford 138kVline:
e 16.85 miles of mostly 1957 wood H-Frame construction
e Conductoris 397 MCM ACSR
¢ There are48 structures with open conditions (36% of line). 40 of these
arestructurerelated affectingthe crossarm, pole, or X-braceincluding
rot, corrosion, cracked, woodpecker, and disconnected conditions.
e Additional assessmentidentified thefollowing:
* 15structures weresubjectto somelevel of decay above
normal weathering
* 10hadcrossarmdecay
* 9hadgroundlinedecay
* 4 hadbroken/flashed insulators
*  64%of structures assessed hadsome level of decay

AEP Local Plan - 2021

AEP Transmission Zone M-3 Process
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ELrCcTRiC AEP Transmission Zone M-3 Process
Hartford Area Improvements
Need Number: AEP-2021-1M015 Phoenix Road

Process Stage: Submission of Supplemental Projectfor inclusionintheLocal
Plan09/01/2021

Previously Presented:

Needs Meeting 4/16/2021 Lt fraven Circuit Centerline
Solution Meeting 7/16/2021 _

Supplemental Project Driver: Equipment Condition/Performance/Risk
Specific Assumption Reference: AEP Guidelines for Transmission Owner
Identified Needs (AEP Assumptions Slide 13)

Model: N/A

Problem Statement:
— 115
- 138
— 161
- 230
- 345
- 500
- 765

Bumgor

Hartford — South Haven 69kV line:

e 18.68 miles of mostly 1966 wood pole

* Conductoris 336.4 ACSR

e Since2015 there havebeen 20 momentary and 4 permanent outages.

* 4,984,780 CMI from 2015-2020

* Structures fail NESC Grade B, AEP Strength requirements and ASCE
strength requirements

¢ There are90 structures with open conditions (29% of line). 52 of these
arestructurerelatedincluding polerot, splitand woodpecker damage

East

Hartford E

(REMC) A5t Hautruig
Aartford L

Hartferd
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Need Number: AEP-2021-IM003 & AEP-2021-IM015
Process Stage: Submission of Supplemental Project forinclusioninthe Local Plan 09/01/2021
Selected Solution:

Riverside —Hartford 138kV:
Rebuildthe ~14.7 miles of 1950’s wood H Frame line with 795 Drake ACSR.
Estimated Cost: $26.9M (s2571.1)

South Haven —Hartford 69kV:
Rebuild the ~18.7 miles of 1960’s wood pole line with 795 Drake ACSR.
Estimated Cost: $37.1M (s2571.2)

Phoenix Switch 69kV:
Replace the switch with a new POP Switch withline MOAB's
Estimated Cost: $0.6M (s2571.3)

Bangor 69kV:
Install a bus tie breaker at Bangor 69kV station
Estimated Cost: $0.8M (s2571.4)

Total Estimated Cost: $ 65.4 Million
Projected In-Service: 10/28/2024
Supplemental Project ID: s2571.1-.4

Project Status: Scoping
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o/ Biped Number: AEP-2020-AP037 AEP Transmission Zone M-3 Process
ouno... Process Stage: Submission of Supplemental Project for inclusionin theLocal Plan09/01/2021 Smyth COU nty, VA

Previously Presented:
Need Meeting 7/17/2020
Solutions Meeting07/16/2021

Pounding

Supplemental Project Driver: Mill
Equipment Material/Condition/Performance/Risk

Specific Assumption Reference:
AEP Guidelines for Transmission Owner Identified Needs (AEP Assumptions Slide 8)

Problem Statement:

Station Name: Saltville

Tannersville

«Rreadford
765kV

CircuitBreakers A, B, C, L& V (138 KV) Concerns: Broadfor3

Circuit Centerline
—_— 7
— 12

e All ofthese breakers are HVB145-40000. These breakers are of either 1996 (A & B) or 2001 (C, L, & V)

vintage. — 14 Saltville
* These CBs requiremaintenancebeyond the typical SF6 model type because of air trip mechanisms.The : j: Keywood
entire air systemmustbe rebuiltwhenever maintenanceis performed resultingin significant costs. a0 x
— 46
* All ofthese breakers have exceeded the manufacturer’s designed number of full faultoperations —Breakers — 69
A, B,C, L,V haveexperienced 51, 75,12, 22, 70 fault operations, res pectively —exceeding manufacturer’s 88
recommended number of 10. — 115 Spectra Energy
— 13 (Cust. Owned)  Glagmwie
ey Bciade Spring g
— 230 . 0 's Dri
CircuitBreakers J (69 KV) Concerns: — 345 Meuadowwew e e
— 500
* CircuitbreakerJis 53 years old, CF-48-69-2500 type, oil filled breaker —which requires frequent — 765

maintenance. Oil spillsarecommon and canresultinsignificantenvironmental mitigation costs.
* This breaker has experienced 34 fault operations — exceeding manufacturer’s recommended number of 10.
* There is nosupportforthe CF family of circuitbreakersand spare parts are obsolete,impossibleto obtain.
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Saltville Station (continued)

Pounding
Mill

Transformer Bank 1 (138/69-34.5 KV) Concerns:
* The 138/69-34.5KV Transformer Bankis 53 yeas old with no oil containment

* This unitshows elevated levels of Carbon Dioxide and Ethane, which arecurrently at IEEE Level 3 and 4,
respectively. These levels indicate excessive decomposition of the paper insulating materials.

* The presence of Carbon Dioxideand Ethaneindicates decomposition of the paper insulation thatimpairs the
unitto withstand future shortcircuit or through faultevents due to the state of the paperinsulation.

* The lowsidesurgearresters (on 69KV)areobsoleteandin need of replacement. Faidlag ok

«Rreadford
765kV

Other station concerns: Broadfor:

* The stationyardistiered with stairstoaccess thedifferentlevels which creates a washoutrisk. Circuk Cantadiine

* Power transformers XF#1, XF#2, and XF#5 are connected directly to 138kV bus through MOABs — which -7
renders Saltvillebus#1 and bus#2 to a transformer fault. Moreover, malfunction record indicated thatthe - LR
MOAB X1 would not open duringtrip testingdueto the plunger sticking on the contactor. Also, MOAB X2 is — =

— 22
— 34
* Perimeter fence is notstandard heightand damaged. 40
— 46
— 69

on capand pininsulators. Keywood
o

* Concrete cabletrenchalongretainingwallisdamaged.

* Several foundations throughoutstation aredegraded. - ;“135 -
* Lower elevationlevelsinthestationyardareinthe100-year flood plain of the nearby New River. — 138 (Cunst. Owned)  Gladmwie
Glade Spring ]
* Asbestos andlead paintin both of the control buildings. e i
— 230 , :
— 345 Meadowview [Owen's Drive
— 500
Relay concerns: —

* Currently, 79 of the 95 relays arein need of replacement.

* There are68 of the electromechanical, 6 static typeand 5 legacy microprocessorrelays — which have
significantlimitations with regardsto faultdata collectionand retention.
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Need Number: AEP-2021-AP004

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 09/01/2021
Previously Presented:

Needs Meeting 01/15/2021

Solutions Meeting 07/16/2021

Supplemental Project Driver: Equipment Condition/Performance/Risk
Specific Assumption Reference:
AEP Guidelines for Transmission Owner Identified Needs (AEP Assumptions Slide 13), AEP Presentation on Pre-1930s Lines
Problem Statement:
Line:
Saltville — Tazewell 138KV (installed in 1927)
. Length: ~21 Miles
. Original Construction Type: Lattice Steel
. Original Conductor Type:97.3%397.5 ACSR, 1 % 795 ACSR, 1.5% 1033.5ACSR
. Momentary/Permanent Outages: 15/2 (5 years)
. Total structure count: 98
. Number of open conditions: 26
. Open conditions include: broken conductor strands, broken/burntinsulators.
. Uniquestructure countwith openconditions: 12 (12%)
. Additional Info on Insulator & Hardware Corrosion:

. Section Loss: Theconnecting elements including the tower attachment hole andtheinsulator hook have experienced
serious cross-sectionloss due to corrosion and wear. This loss of metal cross-section significantly reduces the capacity
of the connection

. Corrosion: Theinsulator caps and connecting hardware have experienced heavyto complete | oss of galvanizing. When
the protective galvanized coatingis gone or significantly compromised, the bare steel corrodes atanaccelerated rate

. Tower members with corrosionanddamage. Latticetower structures have little structural redundancy. Afailure of
one member of the structure willimpact the integrity of the structure and maycause the entire tower to collapse.
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ELECTRIC AEP Transmission Zone: Supplemental

POWER
Smyth/Tazewell County, VA

Need Number: AEP-2020-AP037, AEP-2021-AP004

Process Stage: Submission of Supplemental Projectforinclusioninthe Local Plan 09/01/2021 Legend
Progosed 500 kV ——

Selected Solution: ey

Rebuild and reconfigure the Saltville 138 KV stationin a 3 string breaker-and-a-half bus arrangement 138 kv

to allow replacement of 138 KV CBs A, B, C, V, L, and U with new 3000A 40 KA circuit breakers. 69 kV —

Replace existing 69 KV circuit breaker) with a new 3000A 40 KA circuit breaker. Replace existing AEKY | ———

Transformer #1 with a new 138/69-34.5 KV 50 MVA transformer. Replace existing high side MOAB 23 KV —

switches with high side circuit switchers on T2&T5. New —_—

- Estimated Install Cost: ¥$12.54M; Estimated Removal Cost: “$1M (s2572.1) Tazewell

Line work and ROW required to relocate the Broadford — Saltville #1 138KV, Broadford — Saltville #2
138KV, Clinch River — Saltville 138KV lines to terminate into Saltville Station’s new configuration. This
work includesinstalling 2structures (steel tower structures) and total of ~0.24 new wire and old wire
replacement. - Estimated Cost: ~$1.87 M (s2572.2)

Rebuild~21 milesof the 138KV line between Saltville and Tazewell stations (SN/SE/WN/WE:
296/413/375/464 MVA) . Saltville
- Estimated Cost: ~$53.8M; Estimated Removal Cost: ~$5.7M (s2572.3)

Remote End Work Costs Tazewell, Meadowview, Broadford and Clinch River Stations:
- Estimated Transmission Costs: ~$0.7M (s2572.4)

Total Estimated Transmission Cost: ~$75.61M
Projected IS Date: 7/01/2025
Supplemental Project ID: s2572.1-.4

Project Status: Scoping
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Need Number: AEP-2021-AP010

Process Stage: Submission of Supplemental Project for inclusion

in the Local Plan 09/01/2021
Previously Presented:

Needs Meeting 03/19/2021
Solutions Meeting 07/16/2021

Supplemental Project Driver: Equipment
Material/Condition/Performance/Risk

Specific Assumptions Reference: AEP Guidelines for
Transmission Owner ldentified Needs (AEP Assumptions Slide 13)

Problem Statement:

* Both Spruce Laureland Hampton stations are no longer
feeding customers but have equipment connected to the

transmission through path.

AEP Local Plan - 2021
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Need Number: AEP-2021-AP010

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 09/01/2021

Selected Solution:

Remove the equipment at Spruce Laurel station.
Estimated Transmission Cost: $0.224M (s2573.1)

Remove the equipment at Hampton station.
Estimated Transmission Cost: $0 (station is Distribution) (s2573.2)

One Transmission line structure at Hampton station will be removed and new guy wires will
be added to an existing structure.
Estimated Transmission Cost: $0.222M (s2573.3)

Total Estimated Transmission Cost: $0.446M

Ancillary Benefits: No longer need to maintain two stations, reducing future O&M costs.

Projected IS Date: 5/1/2022
Supplemental Project ID: s2573.1-.3
Project Status: Scoping
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ELECTRIC AEP Transmission Zone: Supplemental

POWER

EQUNDLESS ENERGY

Need Number: AEP-2021-AP020

Process Stage: Submission of Supplemental Projectforinclusioninthe Local Plan 09/01/2021
Previously Presented:

Needs Meeting5/21/2021

Solutions Meeting 07/16/2021

Supplemental Project Driver: Equipment Condition/Performance/Risk

Specific Assumption References: AEP Guidelines for Transmission Ownerldentified Needs (AEP
Assumptions Slide 13)

Problem Statement:

The Fries— Independence 69 kV line has 35 open conditions associated with the structures that
make up 41% of the line. Conditionsinclude woodpeckerdamage and rot top. Majority of the circuit
utilizes 1950s wood structures.

Since 2013, there has been5 momentary and 6 permanent outages on the Fries- Independence
69kV Circuit. The 5 momentary outages were due to lightning(3), ice/snow (1), and wind (1) causes.
The 6 permanent outages were due to wind (2), lightning (1), vegetation fall-in from outside AEP
ROW (2), and relay (1) causes.

The structures on the Fries— Independence 69kV Circuitfail to meet 2017 NESC Grade B loading
criteria, fail to meet current AEP structural strength requirements, and fail to meet the current ASCE
structural strengthrequirements. The line is grounded using the butt wrap method which does not
meet current AEP standards. The line shielding angle on the typical tangent structure is measured at
33°, whichis inadequate for current AEP shielding angle requirements. ,.|,_,,_.L‘,u.d,:_.gc.

Independence

S1851 was updatedto presenta scope change at Independence station due to space constraints
and a cost update. The remaining need on the condition of the existingline is presented here.
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Need Number: AEP-2021-AP020

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 09/01/2021

Proposed Solution:

center line. Estimated Transmission Cost: $33.0M (s2574)

Projected IS Date: 5/1/2025

Supplemental Project ID: s2574
Project Status: Scoping

AEP Local Plan - 2021

Once the Jubal Early to Point Lookout line is built, rebuild the existing ~11.4 mile 69kV Fries — Point Lookout line on the current
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Seneca County, Ohio

Need Number: AEP-2019-OH032

Process Stage: Submission of Supplemental Project for inclusion in the ._
Local Plan 09/01/2021 __EastTiffin
33 K West Rockaway

Previously Presented:
Needs Meeting 6/17/2019
Solutions Meeting 07/16/2021

B loomvill&l Bloomville

Supplemental Project Driver: Operational Flexibility, and Customer Service Bl

Specific Assumption Reference: Twp
All_EdP %Ljidelines for Transmission Owner ldentified Needs (AEP Assumptions
slide

Problem Statement:

West Rockaway —North Central Co-op Line (vintage 1960)

* Length: 8.32 Miles

e Original Construction Type: Wood

*  Original Conductor Type: 1/0 ACSR 6/1 (Raven)

*  Momentary/Permanent Outages: 13 in the past 5 years
« CMI: 2,505,168

Additional Info: Radial service severely restricts the ability to perform
routine maintenance and restoration activities. The maintenance of radial
transmission lines often requires costly temporary facilities or other labor- sfsycamaze [Nath Ceatrl Co-op)
intensive measures involving energized worfbecause a maintenance

outage to such radial loads is generally not feasible.

Model: PJM 2019 RTEP Series Cases

B Saint Stephens

AEP Local Plan - 2021 167



AMERICAN
ELECTRIC
POWER

EQUNDLESS ENERGY

Need Number: AEP-2021-OH024

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 09/01/2021

Previously Presented:
Needs Meeting 4/17/2021
Solutions Meeting 07/16/2021

Project Driver: Equipment Material/Condition/Performance/Risk

Specific Assumption Reference: AEP Guidelines for Transmission Owner Identified Needs (AEP
Assumptions slide 13)

Problem Statement:
Line Name: Bucyrus — Howard No.1 69kV

Original Install Date (Age): 1948
Length ofLine: 18.05 miles
Totalstructure count: 413
Original Line Construction Type: Wood
* 14 % of structuresrehabbed since installation
*  Wood Cross Arms
Conductor Type: 3/0 Copper 7 conductor
Outage History (past 5 years)
. 7 momentary and 2 permanent outages with an average duration of 5.37 hours
* CMI: 60,120
Condition Summary

. Number of open conditions by type / defects / inspection failures: 78

. Ground lead wire missing, stolen or broken, structure related conditions affecting the
cross armor pole including rot, split or woodpecker holes, contaminated or broken

insulator hardware

Number of Customers at Risk: 331,11.527 MVA
AEP Local Plan - 2021

AEP Transmission Zone M-3 Process
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Need Numbers: AEP-2019-OH032, AEP-2021-0OH024
Process Stage: Submission of Supplemental Projectforinclusioninthelocal Plan09/01/2021
Selected Solution:

. Installa new 3-way POP Switch (Mousey Sw) and 69 kV metering to serve North Central’s
Sycamorestation. Estimated Cost: $0.68 M (s2575.1)

. Construct~ 13 miles of new 69 kV line between Bucyrus Center and the new Mousey Switch
delivery pointusing 556 ACSR conductor. Estimated Cost: $29.3 M (s2575.2)

. Installa new 69 kV 3000A40kA breaker and associated terminal equipmentatBucyrus Center on
the linetowards Mousey switch. Estimated Cost: $1.02 M (s2575.3)

. Remove the existing West Rockaway 69 kV switch currently used to radially servethe Sycamore
delivery point. Estimated Cost: $0.075 M (s2575.4)

. Construct~ 0.8 miles of new 69 kV line between the existing Sycamoreradial lineand EastTiffin
delivery points using 556 ACSR conductor. Estimated Cost: $2.54 M (s2575.5)

. Reconfigure EastTiffin stationtoaddina box bay, a breaker,and terminal equipment towards
Mousey switch and a new line MOAB toward South Tiffin. Estimated Cost: $2.5 M (s2575.6)

. Rebuild~ 2.3 miles of new 69 kV line between the existing Bucyrus and EastBucyrus delivery
points using 556 ACSR conductor. Estimated Cost: $5.9M (s2575.7)

. Remove ~ 16 miles of existing 69 kV line between the existing East Bucyrus and Howard delivery
points. Estimated Cost: $5.94 M (s2575.8)

. Retire the existing ~1.4 miles of the Howard-Bucyrus #2 line between Bucyrus stationand
structure 366. Estimated Cost: $0.32 M (s2575.9)

. Construct™ 1.3 miles of new 69 kV line between the existing East Bucyrus delivery pointand
structure336 on the Howard- East Bucyrus #2 line. This construction will be coordinated with

rebuild project $2156. Estimated Cost: $3.3 M (s2575.10)

Total Estimated Transmission Cost: $51.6M f \
‘ New 69 kVWork

‘ Existing 69kV Station

Q 69kV Buckeye Co-op
Station
\ 469
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Ancillary Benefits:

Provides both Sycamoreand EastTiffin radial lines looped transmission service to reduce exposure of
both stations to outages. Allows for 18 miles of lineretirement instead of new construction.

Projected In-Service: 11/1/2024
Supplemental Project ID: s2575.1-.10

Project Status: Engineering

AEP Local Plan - 2021
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Seneca County, Ohio
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Lick — Pedro 69kV Line Rebuild

EQUNDLESS ENERGY

Need Number: AEP-2020-OH012 Circuit Centerline '\\\A
Process Stage: Submission of Supplemental Projectforinclusioninthe Local Plan — jz Uik T Co""
Previously Presented: — 23
— 34
Needs Meeting 02/21/2020 40
— 46
Solutions Meeting 07/16/2021 — &0

a8

Bloomfield

Supplemental Project Driver: Equipment Material/Condition/ Performance/Risk — Twe

Specific Assumptions Reference: AEP Guidelines for Transmission Owner Identified
eeds (AEP Assumptionsslide 8)

Franklin
Twp

-~
N2
~
)
Problem Statement: E
LY
Jefferson-Lick 69 kV line Frg
- Original Construction Date: 1927
- Length: 12.5 miles

. . - 2el
- Original Construction Type: Wood (1927, 1953, and 1980s) Y _ *

- Conductor Type: 8.5 miles of 4/0 ACSR conductor (1927 and 1967) with 4.0 miles
of 336 ACSR conductor (1980s)

2

- Outages: 4 Permanentand 17 Momentary (5 years)

-l | i ? rick
- 3.96 million customer minutes of interruption (CMI) associated with the Firebrick :
i o (‘;

— Lick 69 kV circuit overthe last 5 years.

- Conditions: 27 of 93 structures have at least one open conditionincluding rot top
pole, crossarm damage, and insulatorissues.
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AonCTRIC AEP Transmission Zone M-3 Process
Lick — Pedro 69kV Line Rebuild

Need Number: AEP-2020-OH012

Process Stage: Submission of Supplemental Project for inclusion in
the Local Plan 09/01/2021

Echo Valley
Switch Str. 29

Selected Solution: Existine: ‘ .
Lick-Jefferson 69kV: Rebuild ~8.3 miles of the 69kV line from Sting:

Structure 29 to Jefferson switch station with 556.5 ACSR. Install
shield wire from Structure 29 to Lick Station, approximately 4 miles.
This work requires tree clearing and access road construction in

order to add the shield wire to existing structures. Total access road
construction is 5.5 miles. Estimated Cost: $25.0M (s2576.1)

Lick

500 kV Jefferson

345 kV

138 kV

69 kV

T

Echo Valley: Replace existing switch with a 3-way phase over phase A Firebrick
69kV 1200A Switch with SCADA. There will be auto-sectionalizing —
enabled toward Firebrick. Estimated Cost: $1.39M (s2576.2) " Echo valley
Remote end work associated with the line rebuild at Lick & Firebrick. Py e
Estimated Cost: $0.31M (s2576.3) H
Proposed:
Total Estimated Transmission Cost: $26.7M
Projected In-Service: 04/20/2023
Supplemental Project ID:s2576.1-.3 fefferson

Project Status: Scoping

Firebrick
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East Logan — South Lancaster 69kV
South ”Bre:;;“;';"” . Cir_cuit?CenterIine
Need Number: AEP-2019-0H042 e z

Process Stage: Submission of Supplemental Project for inclusionin -

the Local Plan09/01/2021
Previously Presented:

Need Meeting 7/24/2019
Solutions Meeting 07/16/2021

Geneva (So

Project Driver:
Equipment Material/Condition/Performance/Risk

Specific Assumption Reference:

AEP Guidelines for Transmission Owner Identified Needs (AEP
Assumptions Slide 13)

Problem Statement: Mirion 7ws
East Logan—South Lancaster 69kV (vintage 1923)
* Length: 16.43 Miles ‘
* Original Construction Type: Steel Lattice/Wood
* Original Conductor Type: 2/0 Copper

ATSI

: Rockbridge
* Momentary/Permanent Outages: 43 total outages o : - ' s (South Central

* CMI: 872,607 in the last 3 years

Dayton =

*  Number of open conditions: 40 , O i dNorth Logan
* Open conditions include; Burnt/brokeninsulators, pole rot, ‘ o pr K
insect damage, damaged conductor g*“fﬁ"vv /’ﬁ
o B =N \~¢1’!‘| L‘;-;thiastl_ogan
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Need Number: AEP-2019-OH042
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 09/01/2021
Selected Solution:

. Rebuild the South Lancaster — East Logan 69 KV circuit, approximately 16.6 miles in length, with 556.5 ACSR
Dove conductor. Estimated Cost: $40.0M to $52M (s2577.1)

. Rebuild the Enterprise Switch - Enterprise Metering Structure, approximately 200’ in length; with 556.5
ACSR Dove conductor. Estimated Cost: $0.51M (s2577.2)

. Enterprise Switch: Replace the two way phase over phase switch with a new 1200A three way phase over
phase switch with auto sectionalizing and SCADA functionality. Replace the CTs, PTs, and metering.
Estimated Cost: $0.93M (s2577.3)

*  West Logan: Replace the three way phase over phase switch witha new 1200A three way phase over
phase switch. Estimated Cost: $0.77M (s2577.4)

*  South Lancaster: Remote end work Estimated Cost: $0.1M (s2577.5)
Total Estimated Cost: $42.31M to $54.31M

Projected In-Service: 5/02/2024
Supplemental Project ID: s2577.1-.5

Project Status: Scoping
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AEP Transmission Zone M-3 Process
East Logan — South Lancaster 69kV

Existing:

Legend

500 kv

345 kV ——

138 kV

69 kV

345kV

23 kV —

Proposed:

Lancaster Gibsonville
South X Enterprise West East
Lancaster Foa g Switch Logan Logan

Bubble Diagram

Lancaster Gibsonville
South . Enterprise West East
Lancaster O ILE Switch Logan Logan
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ELECTRIC AEP Transmission Zone M-3 Process
Licking County, OH

EQUNDLESS ENERGY

Need Number: AEP-2020-OH048

Process Stage: Submission of Supplemental Project for inclusion in
the Local Plan 09/01/2021

Previously Presented:
Needs Meeting 12/18/2020

Solutions Meeting 07/17/2021 Smiths Mill
(Co-op)

B
Supplemental Project Driver: Jug Street ¥

Customer Service

&
o
.ps . ol : i Circuit
Specific Assumption Reference: > * Conesyville - Corridor 343 Cir
]

AEP Connection Requirements for the AEP Transmission System 3
(AEP Assumptions Slide 7) :

Problem Statement:

3 Babbitt
- a

Customer Service:

* A customer has requested transmission service at a site just Jug Street - Kirk 345 Cirouit
south of the existing Conesville — Corridor 345 kV circuit in New
Albany, OH.

* The customer has indicated an initial peak demand of 64 MW
with a potential capacity of up to 256 MW at the site.

Kirk 138 Circuit

Model: 2025 RTEP

Babbit -
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Need Number: AEP-2020-OH048

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan
09/01/2021

Selected Solution:

Innovation 138 kV Station: Construct a greenfield 138kV breaker and half station
that includes seven 138kV 3000A 63kA circuit breakers and four total line exits to
serve the requested load. Estimated Cost: $11.611M (s2578.1)

Innovation Extension 138kV: Tap the existing Babbitt-Kirk 138kV circuit creating the
Babbitt-Innovation and Kirk-Innovation 138kV circuits and construct approximately
2.2 miles of double circuit line to serve the new station. Extend the telecom fiber
into Innovation station for relaying/communication. Estimated Cost: $ 13.334M
(s2578.2)

Conesville-Corridor 345kV: Relocate a portion of the existing Conesville-Corridor
345kV single circuit line to accommodate the install of Innovation Station.

Approximately 0.40 miles of line to be rerouted around station site. Estimated Cost:

$2.478M (s2578.3)

Babbitt 138 kV Station: Update remote end relay settings and telecom electronics.
Estimated Cost: $ 0.074M (s2578.4)

Kirk 138 kV Station: Update remote end relay settings and telecom electronics.
Estimated Cost: $0.062M (s2578.5)

Total Estimated Cost: $ 27.6M
Projected In-Service: 3/31/2023
Supplemental Project ID: s2578.1-.5

Project Status: Scoping
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AEP Transmission Zone M-3 Process
Innovation Station 138 kV

Bubble Diagram

Existing:

500 kV

345 kV

138 kV

69 kV

345kV

23 kV

JIIIIE

New

Proposed:

o—o

Corridor Conesville

Babbitt Hazelton Kirk

o—O

Corridor Conesville

Babbitt Innovation Hazelton

Innovation Load
(Customer)

Kirk

O




ELECTRIC
POWER’
Westfall Delivery Point

EQUNDLESS ENERGY

AMERICAN
AEP Transmission Zone M-3 Process

Legend

Station

Need Number: AEP-2020-OH049 - Narols
Process Stage: Submission of Supplemental Project for inclusionin the R scippo YYaShIngton
Local Plan09/01/2021 o " S Mwp
Previously Presented: 34k e AC )

40 kv -'Dupont (CSF)
Needs Meeting 12/18/2020 a0k
Solutions Meeting 07/16/2021 s

161 kv
— 230 kv
— 345 kv

< -
Q%.Fﬂak;uvuy Frwp

Project Driver:
Equipment Material/Condition/Performance/Risk

Specific Assumption Reference:
AEP Guidelines for Transmission Owner Identified Needs

Problem Statement:

WestfaII Delivery Point (SCP) 138kV:
* Buckeye Power Inc., on behalf of South Central Power Company, has

requested transmission service in Wayne Township, Pickaway County;,

Ohio.
* SCP currently has a radial 69 kV line served out of AEP’s West

Lancaster Station with a load of approximately 42.5 MW in 2022 and

Union

Fwp ingston

[
o
[
'
S
w
<
>
=
[
-
=2
=
g
£
=
"
13
=
s
P
w
S
z
a
=3

Delano - Scloto Trail 138 kV AEP . cSp

growth at a rate of 2% per year.
* South Central Power Company would like a new transmission delivery At » s gg‘jjnpor arton
point on the onthe other end of this long 69 kV radial line (44 miles of , e "‘°""‘h}“, B e ot i
24 Dt"’“o 438

exposure; 5 delivery points).
* Service is requested by March 2022.
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Need Number: AEP-2020-OH049

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan
09/01/2021

Selected Solution:

Westfall 138 kV Station: Build a new greenfield 138 kV three breaker ring configured
station. The three breakers installed will be 138kV 40kA 3000A. 138 kV revenue
metering equipment will be installed. Estimated Cost: $5.316 M (s2579.1)

Westfall-Westfall (SCP) Customer 138 kV: Installa 0.02 mile 138 kV single circuit line
?eic;v;geg)Westfall and Westfall (SCP) customer station. Estimated Cost: $0.116 M
S .

Biers Run-Circleville 138kV: Tap the existing Biers Run-Circleville 138kV line,
removing 0.1 miles and adding 2 dead-end structures in order to cut the line into the
new AEP Westfall station. Extend the telecom fiber into Westfall station for relaying
/ communication. Estimated Cost: $1.005 M (s2579.3)

Circleville 138 kV Station: Update remote end relay settings and telecom electronics.

Estimated Cost: $0.04 M (s2579.4)

Lutz 138 kV Station: Update remote end relay settings and telecom electronics.
Estimated Cost: $0.04 M (s2579.5)

Total Estimated Transmission Cost: $6.517 M
Projected In-Service: 3/1/2023
Supplemental Project ID:s2579.1-.5

Project Status: Scoping
Model: 2025 RTEP
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Westfall Delivery Point

Existing:

500 kv

345 kV

138 kV

69 kv

345kV

23 kV

NI

New

Proposed:

Biers Run Circleville

Biers Run Westfall Circleville

Westfall Station (65—95)
South Central Power Company
(Customer)
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Need Number: AEP-2021-OH017

Process Stage: Submission of Supplemental Project for inclusion
in the Local Plan 09/01/2021

Previously Presented:
Need Meeting 04/16/2021
Solutions Meeting 07/16/2021

Project Driver: Customer Service

Specific Assumption Reference:

AEP Connection Requirementsfor the AEP Transmission System
(AEP AssumptionsSlide 12)

Problem Statement:

PureCycle has requested 69kV service in Lawrence County, Ohio
on the Dow Chemical —Highland line by February 2022. The
anticipated load is approximately 22 MW.
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Dow
1EMICAL-HANGING
ROCIé 3

18
Approximate

Delivery Point
Location

AEP Transmission Zone M-3 Process
Lawrence County, OH

oooooo
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ELrCcTRiC AEP Transmission Zone M-3 Process
Gervais Switch
North
Need Number: AEP-2021-OH017 Haverhill
Process Stage: Submission of Supplemental Projectforinclusioninthe Local Plan 5 Wirian
09/01/2021 Che?n‘?::al Sl:/viti: Highland
Selected Solution: Existing: .
e Dow Chemical Extension: Rebuild Str. 1, 2, & 3 as double circuit to include the

Dow Chemical — Highland 69kV & Dow Chemical — Hanging Rock circuits. ACSR
Osprey 556.5 (()18{1 conductor (SE 126 MVA) will be used. Estimated Cost:
$1.16M (s2580.1

* Raceland — Dow Chemical 69kV: Replace Str. 16 for new alignment. Remove Str.

17, 18, & replace Str. 19 to facilitate new tie in arrangement. Reconfigure line egend Hanging Rock Raceland
from new Str. 16 to Gervais Switch. ACSR Osprey 556.5 (18/1) conductor (SE 126 00KV | e—
MVA) will be used. Estimated Cost: $0.39M (s2580.2) T e——

138 kV

*  Gervais Switch: Install a new 3 way 69 kV 1200A 61kA phase-over-phase switch
with one SCADA controlled MOAB (toward Dow Chemical) and one auto
controlled MOAB (toward Wurtland Switch) to serve new PureCycle delivery
point. Install a 69 kV revenue meteroutside of customer station on monopole K| —
steel structure. Estimated Cost: $0.92M (s2580.3) New | e North

Haverhill
*  Purecycle Extension:Install ~0.1 miles of single circuitline to connect the
customer to Gervais Switch. ACSR Hawk 477 (26/7) conuctor (SE 128 MVA)

69 kV

345kV

Estimated Cost: $0.33M (s2580.4) o ok Wortland Highland
. Hangidng Fr{]ock: Install th(; rernote end SFP in the CES at Hanging Rock S;cjation to
rovide the connection forthe CGR router at Gervais Switch. Estimated Cost: .
§0.04M (52580.5) Proposed: 9

Total Estimated Transmission Cost: $2.84M
Projected In-Service: 03/01/2022
Supplemental Project ID: s2580.1-.5 Pure Cycle

Hanging Rock Raceland

Project Status: Scoping
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Need Number: AEP-2021-OH028

Process Stage: Submission of Supplemental Project forinclusioninthe Local Plan 09/01/2021
Previously Presented:

Need Meeting 05/21/2021

Solution Meeting 07/16/2021

Project Driver:

Equipment Material/Condition/Performance/Risk

Specific Assumption Reference:

AEP Guidelinesfor Transmission Owner Identified Needs (AEP Assumptions Slide 13)
Problem Statement:

Transmission Circuit Breaker Concerns (69 kV): AN

Tidd 69kV circuit breaker ‘AN’ failed in April 2021. Failure documented by very high sulfur
dioxide (SO,) readingsin the SF6 gas, due to past faultactivity. The SO, can cause internal
corrosion, leadingto mechanical and operational defects.

* Breaker Age: 1997 (installedin 1998)
* Interrupting Capability: 31.5 kA

* Ampacity Rating: 2000 A

* Interrupting Medium: SF6 Gas

* Numberof Fault Operations: 38
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Tidd 69kV Breaker Replacement
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FLcmic AEP Transmission Zone M-3 Process
_ Tidd 69kV Breaker Replacement

Need Number: AEP-2021-OH028

Process Stage: Submission of Supplemental Project forinclusionin the Local Plan 09/01/2021 Sin gl e 69 kV circuit b rea ke r
Selected Solution: Replace the failed 69kV circuit breaker with a spare 69kV SF6 gas breaker .

(3000A / 40kA nameplate). (s2581) replacement. Bubble diagram
Project Cost: $0.1M t I bI

Projected In-Service: 6/24/2021 NOot a p p ICabie.

Supplemental Project ID: s2581
Project Status: In Service
Model: 2025 PJM Short Circuit Model
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Revision History
1/13/2021-V1 — Added S2390-S2397.1-.5
1/29/2021 - V2 —Slide #8, Changed S2390 to S2392.1 and S2392.2
— Slide #9, Corrected solution meeting date
— Slide #20, Correct the title of the slide
2/26/2021-V3 — Added S2401.1-.4—S2408.1-.4
4/9/2021 - V4 — Added slides #39-#99, S2426.1-.9 —S2446.1-.7
5/19/2021 - V5 — Added slides #100-#112, S2464 — S2468
6/2/2021 - V6 — Added slides #113-#125, S2469.1-11—S52472
6/4/2021 - V7 — Added slides #126-#129, S2510—-S2511
6/29/2021 - V8 — Added slides #130-#146, S2522.1-.2—S52527.1-.7 and S2534.1-.19
9/2/2021-V9 — Added slides #147-#183, S2569.1-.2—S52527.1-.7 and S2581
10/19/2021 - V10— Added slides #121, Corrected AEP-2018-022 to AEP-2018-AP022
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