Transmission Expansion Advisory Committee:
AEP Supplemental Projects



Needs

Stakeholders must submit any comments within 10 days of this meeting in order to provide time
necessary to consider these comments prior to the next phase of the M-3 process
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(AEP Assumptions Slide 13)
Problem Statement:
Paper Expanded/Air Expanded (PE/AE) Lines in AEP
* The specific conductors of concern are as follows:
— 1,275,000 CM ACSR/PE 54/19
- 1,414,000 C™M ACSR/AE 62/19 Trznsmission Ling
— 1,414,000 CM ACSR/PE 62/19 (Falbo) - :ﬁf
— 1,708,000 CM ACSR/AE 66/19 40kv
46 kv "RiRR YL E
— 1.75 ACSR AE oLy y
* There are approximately 570 miles of PE/AE lines throughout AEP’s 345kV footprint. Many 88 kv :
of the PE/AE lines are built on double circuit towers making the conductor miles — 115ky L afaitte
approximately 1,114 miles on the AEP system — kv T
* The Centre for Energy Advancement through Technological Innovation (CEATI) Report No. _ . ‘
T144700-3257: Statistical Data and Methodology for Estimating the Expected Life of s Bain T
Transmission Line Components provides a timeframe of anticipated useful life of the oo Sl
various transmission line equipment as guided by industry experience. The CEATI oo
estimated expected life of conductor is 40-80 years. AEP focuses on evaluating the — e

condition and performance of each asset and the risk that the failure of each poses to the
system, connected customers, personnel, and the public.

Liberty Twp
SAWMLL

ysville 765 kV AEP - OPCO

* The PE/AE conductor types are no longer standard conductor types used by AEP and the
general utility industry.

Figure 2: Central Ohio

— Vendors do not have this conductor type readily available for purchase. This
conductor type requires specialized splices and assemblies, which are not
readily available for purchase from vendors. Special orders are required to
obtain this equipment, causing long lead times for materials.

* AEP has concerns of increased core corrosion on the PE/AE conductor fleet. These
concerns are based on the review of conductor samples following recovery events.

Figure 1: Western Indiana
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Supplemental Project Driver: Equipment Material/Condition/Performance/Risk

Specific Assumption Reference: AEP Guidelines for Transmission Owner Identified Needs
(AEP Assumptions Slide 13)

Problem Statement:
Paper Expanded/Air Expanded (PE/AE) Lines in AEP

¢ Corrosion related conditions are an indicator of the elevated risk of conductor or
equipment failure.

* The degraded state of corroded conductor cores result in significant loss of tensile
strength and potential risk to the public if the conductor were to fail and fall to the
ground. This can also lead to unplanned outages on the 345kV circuits.

* Due to the lack of conductor availability, standard conductor is spliced in when needed.
Each conductor type has different weights, which can affect ratings and structure
overloads. When the weight of the wire is increased, the existing structures can be
overloaded.

* AEP anticipates a timeline of over 20 years to address the imminent needs of the 570 line
miles of 345kV. This timeline was created assuming best scenario and could be impacted if
there are any ROW concerns, material acquisition concerns or operational limitations.
Limitations of 345kV outages in the summers are expected

— If AEP addresses 2 of these lines at a time this could impact 4x 345kV circuits.
Taking several outages on the 345kV system at once could have operational
challenges

* In order to address these needs within the next 20+ years, AEP needs to begin planning
solutions for PE/AE lines today

* Even though the conductor needs to be evaluated for each line, it is possible that we will
be able to use existing structures where feasible. Each of these circuits will need to be
evaluated individually and recommended solutions will be shared with stakeholders in
accordance with M-3 provisions

TEAC — AEP Supplemental 05/09/2023
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Paper Expanded conductor samples were observed
following the 2019 Memorial Day Tornados in the Indiana
and Michigan footprint. Corrosion of the cores can be
seen in the pictures below.

TEAC — AEP Supplemental 05/09/2023
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Need Number: AEP-2023-IM013
Process Stage: Need Meeting 05/09/2023
Supplemental Project Driver: Equipment Material/Condition/Performance/Risk

Specific Assumption Reference: AEP Guidelines for Transmission Owner Identified Needs
(AEP Assumptions Slide 13)

Problem Statement:
Paper Expanded/Air Expanded (PE/AE) Lines in AEP

Sullivan-Eugene 345kV Line Need

Majority of the 50.8 miles long line (212/237 structures) is constructed from 1957 double
circuit steel lattice towers

On the 345kV line portion between Sullivan-Eugene:
— 94 miles of 101.5 miles line conductor is 1,414,000 CM ACSR/PE Conductor

At least 38 Structures throughout the line were assessed. Of the structures that were
assessed, the following conditions were found:

— Corroded insulator attachment hardware

— Worn arm brackets where the C-hook insulator attachment hardware
connects

— Approximately 30% of the towers have broken or flashed insulators

Since 2018, between the two circuits (Eugene-Sullivan and Sullivan-Dequine) there have
been 3 momentary and 2 permanent outages on the Eugene — Sullivan line segment.

Currently, there are 146 structures with at least one open condition (excluding forestry
concerns), which relates to 62% of the structures on the line segment. These open
conditions include, but are not limited to the following:

* Broken or damaged conductor and shield wire strands, broken or loose conductor

hardware, broken or burnt insulators, damaged or missing insulator assembly
hardware, and broken or loose shield wire hardware.

TEAC — AEP Supplemental 05/09/2023

— 23kv
kv
40kv
46 kv
69 kv
88 kv

— 15kv

= 13|V
161 kv

= 230kV
= 345kV
= 500 kv
= T3 kV

Transmission Ling

Lafayette

Bloomington

- ».  AEP Transmission Zone M-3 Process

Western Indiana and Central Ohio

th Bend

iR Ve

ysville 765 kV AEP - OPCO

Figure 1: Western Indiana

6

Broy

DELAWARE (CSP)
slawat ARy

Berlin Twy

Figure 2: Central Ohio



AMERICAN
ELECTRIC
POWER

Need Number: AEP-2023-IM015
Process Stage: Need Meeting 05/09/2023
Supplemental Project Driver: Equipment Material/Condition/Performance/Risk

Specific Assumption Reference: AEP Guidelines for Transmission Owner Identified
Needs (AEP Assumptions Slide 13)

Problem Statement:
Paper Expanded/Air Expanded (PE/AE) Lines in AEP
Olive Reynolds 345kV Line Need

* Majority of the 68.1 miles long (299/306 structures) is constructed from 1957
double circuit steel lattice towers

* On the Olive-Reynolds #1 and #2 Circuits:

— 135 miles of the 136 miles of conductor is 1,414,000 CM ACSR/PE
Conductor

* There were at least 30 structures throughout the line that were assessed Every
assessed structure was showing signs of corrosion. Several of the assessed
structures were showing hardware needs such as a bent conductor damper rubbing
on the wire and flashed or broken insulators.

* Currently, there are 168 structures with at least one open condition (excluding
forestry concerns), which relates to 55% of the structures on the line segment.
These open conditions include, but are not limited to the following:

* Galvanizing loss, loose, or missing lacing, broken conductor or shield wire
strands, broken or loose conductor hardware, broken burnt or chipped
insulators, damaged insulator assembly hardware, and broken shield sire
hardware.

TEAC — AEP Supplemental 05/09/2023
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Specific Assumption Reference: AEP Guidelines for Transmission Owner Identified
Needs (AEP Assumptions Slide 13)

AL

Problem Statement:

Paper Expanded/Air Expanded (PE/AE) Lines in AEP

Marysville- Hyatt 345kV Line PE Conductor Need EE—
— 23kV
* Marysville-Hyatt is a 345kV double circuit line. The majority of structures (78%) are kY
1955 vintage lattice steel type. Conductors on the Marysville-Tangy-Hyatt 345kV 40k %,
line: 46 kv "RiRR YL E
. £ kv . 2 Broy
— 14.05 miles of 1,275,000 CM ACSR/PE Conductor B8 kv m
— 115kV . PARK
Lafayette
— 5.14 miles of 1,414,000 CM ACSR/PE Conductor N, fayett FDHE‘L‘AWARE(CSPJ
1E1 kY DelawaFANGRY
— 0.04 miles of 1,414,000 CM ACSR/PE Conductor — 0k Oy
— 345k
* Since 2018, there have been 3 momentary and 2 permanent outages on the —
Marysville — Tangy 345kV circuit. — 765KV

* Currently, there are 16 structures with at least one open hardware condition, which
relates to 20% of the structures on the line segment. There are currently 18 open
hardware conditions specifically affecting dead end insulators, suspension
insulators, and a corona ring including burnt, broken, and chipped.

SAWMLL

ysville 765 kV AEP - OPCO

Figure 2: Central Ohio
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Figure 1: Western Indiana
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Solutions

Stakeholders must submit any comments within 10 days of this meeting in order to provide time
necessary to consider these comments prior to the next phase of the M-3 process
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Need Number: AEP-2022-OH071
Process Stage: Solution Meeting 5/9/2023
Previously Presented: Need Meeting 10/14/2022

Problem Statement:

* A customer has requested additional 138 kV deliveries to
their site in Columbus, Ohio near AEP’s proposed Cyprus
station (s2526).

* The initial peak demand at these new delivery points will
be approximately 200 MW and the ultimate capacity of
the customer will be up to 675 MW at the site.

TEAC — AEP Supplemental 5/9/2023 10
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South Columbus, OH

Need Number: AEP-2022-OH071

Process Stage: Solutions Meeting 5/9/2023

Proposed Solution:

The following work is all direct connect facilities to physically connect demand to the grid.

*  Cyprus 345/138 kV: Cyprus is the station that was originally developed (s2526) to serve 675 MW of demand with room for 345 kV expansion based on LOA with the customer. Cut into
the Beatty — Bixby 345 kV circuit and construct ~1.6 miles of double circuit line, utilizing 2-bundled ACSR Bittern 1272 conductor, SE rating 2278 MVA, to a new 345 kV ring bus at Cyprus
station with (4) 5000 A, 63KkA circuit breakers, (2) 345/138/34.5 kV, 675 MVA transformers, (12) 4000 A, 63kA, 138 kV circuit breakers, (1) 69.1 MVAR 138 kV Cap bank. Construct (2) 138
kV single circuit, ~0.4 miles, & (2) double circuit, ~0.9 miles, tie lines to the customers dead end structures utilizing ACSR Drake 795 (26/7) conductor SE 360 MVA. Modify the existing
Cyprus 138kV Extension & Parsons 138KkV circuits #1 & 2 structures to accommodate a fence relocation. Remote end relay upgrades are required at Beatty & Bixby 345 kV stations. Cost:
$46.9 M

*  Parsons 138 kV: Install (1) 69.1 MVAR cap bank to resolve N-1-1 voltage issues. Cost: $2.0 M

TEAC — AEP Supplemental 5/9/2023 11
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South Columbus, OH

Need Number: AEP-2022-OH071

Process Stage: Solutions Meeting 5/9/2023

Proposed Solution:

The following components are system reinforcements required to serve the load and meet applicable TPL-001, PJM, and AEP planning criteria:

* Beatty — Canal 138 kV line Sag Re-rate: The Beatty — Canal 138 kV line flagged as overloading under N-1-1 scenarios after the addition of the new load at Cyprus. The line will be flown to
address sag issues that are limiting its current rating. It is anticipated that several structures will need to be replaced in order to rase the rating of the line. Cost: $5.5 M

*  Waverly Reactor 138 kV: Install a 4% series reactor towards Rozelle at Waverly station to address a N-1-0 scenario related to the loss of a nearby 345 kV line. Cost: $3.0 M
*  Saint Clair Avenue Reactor 138 kV: Adjust tap settings on reactors towards Mound and Clinton stations to 3%. Cost: $0.0 M

*  Marion Station: Replace switch and line riser at Marion station towards Obetz to address loading concern under certain N-1-1 scenario related to customer interconnections in the area.
$0.1M

System Upgrades: $8.6M
Direct Connect Facilities: $48.9M

Total Estimated Transmission Cost: $57.5M

TEAC — AEP Supplemental 5/9/2023 13
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Jerome

Need Number: AEP-2021-OH049
Process Stage: Solution Meeting 5/9/2023

Previously Presented: Needs Meeting 7/16/2021, Need Meeting 9/17/2021 & Need
Meeting 2/17/2023

Project Driver: Customer Service

Specific Assumption Reference: AEP Connection Requirements for the AEP
Transmission System (AEP Assumptions Slide 12)

Problem Statement:

Jerome Delivery Point (AEP) 138 kV:

* A customer has requested new transmission service in Plain City, Ohio.

* The delivery point will be used to serve a customer with high potential for rapid load
growth. The initial load will be 106 MW with a potential future peak load demand of
203 MW.

* Service is requested by June 2024.

* The customer communicated a much more aggressive load ramp/build out schedule
that would put their peak load at approximately 160 MW by early 2025 at the site.

This Need was originally presented as a Buckeye Power request; The customer has
since requested service from AEP Ohio at the site. As part of this request, the

customer has indicated the need for additional feeds at the delivery which will bring
the load amount up to 203 MW.
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Dublin & Hilliard, OH

Need Number: AEP-2021-OH049

Process Stage: Solutions Meeting 5/9/2023

Proposed Solution:

The following scope of work is all direct connect facilities to physically connect demand to the grid.

* Jerome 138 kV: Construct a greenfield Jerome station with (11) 138kV 63kA 4000A circuit breakers in breaker and half bus configuration. Construct ~ 2.5 miles of double circuit 138kV
transmission line extending from Celtic & Kileville stations utilizing 2-bundled ACSS Cardinal 954 (45/7) conductor, SE rating 1061 MVA. Construct ~1.6 miles of double circuit 138kV
transmission line extending from Jerome to cut-in back to Hyatt — Amlin line utilizing 2-bundled ACSS Cardinal 954 (45/7) conductor, SE rating 1061 MVA. Construct (4) 138 kV tie lines to
the customers dead end structures ~0.05 miles utilizing ACSR Dove 556.5 (26/7) conductor SE 284 MVA. Customers will be directly connected at this station. Cost: $30 M

TEAC — AEP Supplemental 5/9/2023 17
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Need Number: AEP-2022-OH024

AEP Transmission Zone M-3 Process
Process Stage: Solutions Meeting 5/9/2023

Beacon
Previously Presented: Need Meeting 2/18/2022
Project Driver: Customer Service

Specific Assumption Reference:

AEP Connection Requirements for the AEP

Transmission System (AEP Assumptions Slide 12)
Problem Statement:

Customer Service:

Norwich Twp
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# |
A customer has requested transmission service at

a site North of AEP’s existing Roberts station in
Columbus, OH.
The customer has indicated an initial peak

demand of 98 125 MW with an ultimate capacity
of up to 366 328 MW at the site.

Initial customer requested in-service date of June
1, 2024.
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Dublin & Hilliard, OH

Need Number: AEP-2022-0OH024

Process Stage: Solutions Meeting 5/9/2023

Proposed Solution:

The following scope of work is all direct connect facilities to physically connect demand to the grid.

* Beacon 345 kV: Construct a greenfield station with (8) 5000 A, 345 kV, 63 kA circuit breakers & & (1) 158.4 MVAR 345 kV Cap bank in a breaker and a half configuration. Cut into the 345
kV Hayden — Roberts No. 2 circuit with two single circuit 345 kV lines ~0.2 miles terminating into Beacon station; utilizing 2-bundle ACSR Rail 954 (45/7) conductor SE 1887 MVA. A
structure will need be installed to raise the Hayden — Roberts No 1 circuit. Construct three single circuit lines ~0.1 miles, between Beacon and the customer; utilizing 2-bundle ACSR
Drake 795 (26/7) conductor SE 1800 MVA. Cost: $40.0 M

TEAC — AEP Supplemental 5/9/2023 19
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AEP Transmission Zone M-3 Process
Need Number: AEP-2022-OH035

Cosgray
Process Stage: Solutions Meeting 5/9/2023

Previously Presented: Need Meeting 4/22/2022
Project Driver: Customer Service

Specific Assumption Reference:

ymaig S¥E (ag3) WekH - ME uapley

AEP Connection Requirements for the AEP Transmission System
(AEP Assumptions Slide 12)

Problem Statement:

Customer Service:

_Incoparanon

’ ~
Britton L
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The customer Served out of Cosgray station (S2653) has
requested additional transmission service to their existing

site southeast of AEP’s existing Hayden station in Hilliard,
OH.

Customer
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The customer has indicated a peak demand of 256 218 MW
at the site.
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Dublin & Hilliard, OH
Need Number: AEP-2022-OH035
Process Stage: Solutions Meeting 5/9/2023
Proposed Solution:
The following scope of work is all direct connect facilities to physically connect demand to the grid.

*  Cosgray 345 kV: Expand the existing Cosgray ring bus (originally proposed under s2653) station by installing (2) 5000 A, 63 kA, 345 kV circuit breakers. Construct two ~0.06 miles single
circuit lines to connect the new customer deliveries to Cosgray. Cost: $5.1 M

TEAC — AEP Supplemental 5/9/2023 21
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Kileville

Need Number: AEP-2023-OH041
Process Stage: Solutions Meeting 5/9/2023

Previously Presented: Needs Meeting 2/17/2023
Project Driver: Customer Service
Specific Assumption Reference:

AEP Connection Requirements for the AEP Transmission
System (AEP Assumptions Slide 12)

Problem Statement:

Customer Service:

An existing customer planned to be served out of AEP’s
proposed Kileville Station in Union Count, OH, has
requested service for an incremental bulk load addition

of 96 MW. This will bring the total & ultimate load for
the customers site to 256 258 MW.

Uapy, ey

Customer requested in-service date of 4/1/2024.
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Dublin & Hilliard, OH

Need Number: AEP-2023-OH041

Process Stage: Solutions Meeting 5/9/2023

Proposed Solution:

The following scope of work is all direct connect facilities to physically connect demand to the grid.

*  Celtic 345/138 kV: Originally, Kileville is the station that was envisioned (s2855) to serve 461 MW of demand with room for 345 kV expansion based on LOAs with the customer.
However, land in the area of the proposed Kileville station was not available for expansion to install 345/138 kV transformation. Therefore, a new station site called Celtic is being
proposed to serve as the 345 kV source for the 461 MW of load to be served in this area. Cut into the Hayden — Hyatt 345 kV circuit, reroute ~0.8 miles of the circuit and extend ~1.1
miles of new double circuit line, utilizing 2-bundled ACSR Pheasant 1272 (54/19) conductor, SE rating 2413 MVA, to the greenfield Celtic 345/138 kV station with (4) 345 kV, 63 kA, 5000
A breakers laid out as ring bus configuration on high side. Install two 675MVA-345/138 kV power transformers. Install (6) 138kV, 63 kA, 4000 A breakers & (2) 69.1 MVAR 138 kV Cap
bank on low side configured as ring bus with provisions for future breaker and half configuration. The proposed Kileville — Jerome 138 kV circuit will be brought in and out of the station.
Cost: $60 M

* Kileville 138 kV: Expand Kileville station (originally proposed under s2855) with (4) additional 63 kA, 4000A circuit breakers in breaker and half bus configuration. Construct (2) 138 kV tie
lines to the customers dead end structures ~0.05 miles utilizing ACSR Dove 556.5 (26/7) conductor SE 284 MVA. Customers will be directly connected at this station. Cost: $4.1 M

TEAC — AEP Supplemental 5/9/2023 23
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Dublin & Hilliard, OH

Need Number: AEP-2021-OH049, AEP-2022-0OH024, AEP-2022-OH035, AEP-2023-OH041

Process Stage: Solutions Meeting 5/9/2023

Proposed Solution:

The following components are system reinforcements required to serve the load and meet applicable TPL-001, PJM, and AEP planning criteria:

*  Beatty — Wilson 138 kV line Sag Re-rate: Due to new customer interconnections in the area the Beatty — Wilson, Beatty — Bolton, Bolton — Hall and Hall - Wilson 138 kV circuits will
overload for certain N-1-1 scenarios. Structures will be replaced on the line to address distribution clearance issue in order to allow the lines to operate to their conductor’s designed
maximum operating temperature. Cost: $1.5 M

. Dublin Reactor 138 kV: Install a 4% series reactor towards Sawmill at Dublin station to address a N-1-1 scenario as a result of the new load interconnections in the area. Cost: $3.0 M

System Upgrades: $4.5M
Direct Connect Facilities: $139.2M

Total Estimated Transmission Cost: $143.7M

TEAC — AEP Supplemental 5/9/2023 25
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Need Number: AEP-2022-0OH023
Process Stage: Solutions Meeting 5/9/2023
Previously Presented: Need Meeting 2/18/2022

Project Driver: Customer Service

Conesville - Corridor 345 kV AEP - CSP

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 at a site

North of AEP’s existing Jugg Street station in Columbus, OH. Smiths Mill

* The customer has indicated an initial peak demand of 96 125 (CO-OP)J Jug Street
MW with an ultimate capacity of up to 366 290 MW at the
site.

* Initial customer requested in-service date of June 1, 2024.

New Albany

TEAC — AEP Supplemental 5/9/2023 28
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New Albany, OH
Need Number: AEP-2022-OH023
Process Stage: Solutions Meeting 5/9/2023
Proposed Solution:
The following work is all direct connect substation to physically connect demand to the grid.

*  Badger 138 kV: Cut into the Green Chapel — Jug 138 kV circuit and extend ~ 0.1 miles of new double circuit line, utilizing 2-bundled ACSR Falcon 1590 (54/19) conductor, SE rating 1118
MVA , to the greenfield Badger station with (10) 80 kA, 4000 A breakers & (1) 69.1 MVAR 138 kV Cap bank, laid out as breaker and a half for future expansion to 6 strings. Construct 4 -
138 kV tie lines to the customers dead end structures ~.05 miles utilizing ACSR Dove 556.5 (26/7) conductor SE 284 MVA. Cost: $18.43 M
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Need Number: AEP-2022-OH034

Process Stage: Solutions Meeting 5/9/2023
Previously Presented: Need Meeting 4/22/2022
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 at a site

East of AEP’s existing Anguin station in New Albany, OH.

* The customer has indicated a peak demand of 444 216
MW at the site.

* The customer has requested an ISD of 5/31/2023

TEAC — AEP Supplemental 5/9/2023
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POWER AEP Transmission Zone M-3 Process
New Albany, OH
Need Number: AEP-2022-OH034
Process Stage: Solutions Meeting 5/9/2023
Proposed Solution:
The following work is all direct connect substations to physically connect demand to the grid.

* QTS North 138 kV: Construct ~0.3 miles of double circuit & a single circuit radial 138 kV tie lines from Anguin station to QTS Customer’s site dead-end structures serving transformers #1,
#2 # 3, each utilizing ACSR Dove 556.5 (26/7) conductor SE 284 MVA. Cost: $1.8 M
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Need Number: AEP-2022-OH036
Process Stage: Solutions Meeting 5/9/2023
Previously Presented: Need Meeting 04/22/2022

Project Driver: Customer Service

Specific Assumption Reference:
AEP Connection Requirements for the AEP Transmission System
(AEP Assumptions Slide 12)

Problem Statement:

Customer Service:

The customer served out of Innovation station (52578) has
requested additional transmission service at their existing

site just south of the existing Conesville — Corridor 345 kV

circuit in New Albany, OH.

The customer has indicated a peak demand of 286-5 247
MW at the site.

The customer has requested an ISD of 4/1/2024

TEAC — AEP Supplemental 5/9/2023
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AMERICAN
ELECTRIC AEP Transmission Zone M-3 Process
New Albany, OH

Need Number: AEP-2022-OH036

Process Stage: Solutions Meeting 5/9/2023

Proposed Solution:

The following work is all direct connect substations to physically connect demand to the grid.

* Innovation 345/138 kV: Cut into the Corridor - Conesville 345 kV circuit and construct ~0.1 miles of double circuit line, utilizing 2-bundled ACSR Bittern 1272 conductor, SE rating 2278
MVA, to a new 345 kV ring bus at Innovation station (s2578) with (4) 5000 A, 63kA circuit breakers, (2) 345/138/34.5 kV, 675 MVA transformers, (15) 4000 A, 80, kA, 138 kV circuit
breakers, (2) 69.1 MVAR, 138 kV Cap banks. Upgrade the line protection relays at Conesville & Corridor 345 kV. Construct (2) 138 kV tie lines to the customers dead end structures ~0.04
miles utilizing ACSR Dove 556.5 (26/7) conductor SE 284 MVA. Cost: $53.7 M
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Need Number: AEP-2022-OH045

Process Stage: Solutions Meeting 5/9/2023
Previously Presented: Need Meeting 06/15/2022
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 distribution service at a site
North of AEP’s existing Jug Street station in New Albany,
OH. In addition, AEP Ohio has requested an additional
delivery point from this location.

* The customer has indicated their initial load demand of 50
MW with an ultimate peak demand of 200 MW at the site.

* The customer has requested an ISD of 4/30/2024

TEAC — AEP Supplemental 5/9/2023
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{ ELECTRIC -
POWER AEP Transmission Zone M-3 Process
New Albany, OH
Need Number: AEP-2022-OH045
Process Stage: Solutions Meeting 5/9/2023
Proposed Solution:
The following work is all direct connect substations to physically connect demand to the grid.

*  Horizon 138 kV: Construct a greenfield station with (8) 80 kA, 4000 A circuit breakers in breaker and half bus configuration. Construct ~ 0.05 miles of double circuit 138kV transmission
line extending from the Jug St.- Green Chapel 138 kV circuit to Horizon station utilizing 2-bundled ACSR Falcon 1590 (54/19) conductor, SE rating 1118 MVA. Cost: $10.81 M

TEAC — AEP Supplemental 5/9/2023 35



AMERICAN
ELECTRIC
POWER

Need Number: AEP-2022-OH046

Process Stage: Solutions Meeting 5/9/2023
Previously Presented: Need Meeting 6/15/2022
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 at a site
East of AEP’s existing Jug Street station in New Albany, OH.

* The customer has indicated their initial demand of 50 MW
with an ultimate peak demand up to 466 270 MW in the

future.
* The customer has requested an ISD of 6/28/2024

TEAC — AEP Supplemental 5/9/2023
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{ ELECTRIC -
POWER AEP Transmission Zone M-3 Process
New Albany, OH
Need Number: AEP-2022-OH046
Process Stage: Solutions Meeting 5/9/2023
Proposed Solution:
The following work is all direct connect substations to physically connect demand to the grid.

* Jorden 138 kV: Cut into the Innovation — Kirk 138 kV circuit with two single circuit 138 kV lines ~0.35 miles terminating into Jorden station, utilizing 2-bundled ACSS Curlew 1033.5 (54/7)
conductor, SE rating 1123 MVA, to Construct a greenfield 138 kV 4-CB ring bus station, configurable to 4-strings breaker and half station in future, with (4) 4000 A, 80 kA circuit breakers.
Construct two single circuit 138kV lines ~0.1 miles, between Jorden and the customer. Cost: $12.5 M
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Need Number: AEP-2022-OH075 10 1
Process Stage: Solutions Meeting 5/9/2023
Previously Presented: Needs Meeting 12/6/2022

Project Driver: Customer Service

Specific Assumption Reference:

AEP Connection Requirements for the AEP Transmission
System (AEP Assumptions Slide 12)

Problem Statement: GB GA -
egen

Customer Service: 7 (FUTURE) Station
o ) 8 (FUTURE) _“ _
* A customer has requested transmission service at a 9 (FUTURE) T

— 14 kv
— 23 kv

34 kv
— 40 kv
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Customer

site Southeast of AEP’s existing Anguin station in
New Albany, OH.

* The customer has indicated a peak demand of 466
125 MW at the site.

* The customer has requested an ISD of 8/1/2024
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New Albany, OH
Need Number: AEP-2022-OH075
Process Stage: Solutions Meeting 5/9/2023
Proposed Solution:
The following work is all direct connect substations to physically connect demand to the grid.

* QTS South 138 kV: Cut into one of the circuits of Anguin — Brie 138 kV line and extend ~0.1 miles of two single circuit lines, utilizing 2-bundled ACSS Curlew 1033.5 (54/7) conductor, SE
rating 1123 MVA , to the greenfield Macy station with (4) 80 kA, 4000 A breakers laid out as 4-CB ring bus. Construct (2) 138 kV tie lines to the customers dead end structures ~0.04
miles utilizing ACSR Dove 556.5 (26/7) conductor SE 284 MVA. Cost: $9.54 M

*  Brie — Innovation 138 kV Tie: Construct a greenfield ~1.75 mile of double circuit line, utilizing 2-bundled ACSS Curlew 1033.5 (54/7) conductor, connecting Brie and Innovation stations
as well as re-establish the Babbitt - Kirk 138 kV circuit. At Brie 138 kV station will install four 138 kV circuit breakers in two partial strings breaker and half configuration along with a 69.1
MVAR capacitor. Perform remote end work at Innovation, Babbitt, and Kirk 138 kV stations. This project addresses a consequential (for a N-1-1 contingency) load drop event of more
than 300 MW for the loads served out of AEP’s Anguin and Brie stations while also addressing an overload on the Babbitt — Innovation 138 kV circuit in relation to new customer
interconnections in the area. Cost: $10.8 M
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Need Number: AEP-2022-OH077
Process Stage: Solutions Meeting 5/9/2023
Previously Presented: Needs Meeting 12/6/2022

Project Driver: Customer Service

Monroe Twp

Specific Assumption Reference:
AEP Connection Requirements for the AEP Transmission
System (AEP Assumptions Slide 12)
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ELECTRIC AEP Transmission Zone M-3 Process
New Albany, OH

Need Number: AEP-2022-OH077

Process Stage: Solutions Meeting 5/9/2023

Proposed Solution (continued):

The following work is all direct connect facilities to physically connect demand to the grid.

*  Curleys 345 kV: Cut into the rerouted Corridor — Innovation 345 kV circuit, utilizing 2-bundled ACSR Falcon 1590 (54/19) conductor, SE rating 2278 MVA, to a new 345 kV Curleys station
with (14) 5000 A, 63kA circuit breakers & (1) 158.4 MVAR 345 kV Cap bank, laid out as breaker and a half for future expansion to 3 strings with future configurations to build up to total
(10) breaker and half strings. Construct four single circuit lines ~0.1 miles, between Curleys station and the customer; utilizing 2-bundle ACSR Drake 795 (26/7) conductor SE 1800 MVA.
The rerouted line, built as double circuit, will establish two 345 kV ties between Bermuda and Curleys stations. Cost: $55.2 M
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POWER AEP Transmission Zone M-3 Process
New Albany, OH
Need Number: AEP-2023-OH016
Process Stage: Solutions Meeting 5/9/2023
Proposed Solution:
The following work is all direct connect substations to physically connect demand to the grid.

*  Souder 138 kV: Cut into the Corridor — Green Chapel 138 kV circuit and extend ~1.0 mile of new double circuit line, utilizing 2-bundled ACSR Falcon 1590 (54/19) conductor, SE rating
1118 MVA, to the greenfield Souder station with (5) 80 kA, 4000 A breakers laid out as 5-CB ring bus for future expansion to 6-CB ring. Cost: $14.31 M
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Need Number: AEP-2023-OH019
Process Stage: Solutions Meeting 5/9/2023
Previously Presented: Needs Meeting 2/7/2023

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 at a
site north of AEP’s existing Jug Street station in New
Albany, OH.

The customer has indicated that their initial and
ultimate peak demand will be 337 MW at the site.

The customer has requested an ISD of 12/15/2025

TEAC — AEP Supplemental 5/9/2023
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POWER AEP Transmission Zone M-3 Process
New Albany, OH
Need Number: AEP-2023-OH019
Process Stage: Solutions Meeting 5/9/2023
Proposed Solution (continued):
The following work is all direct connect facilities to physically connect demand to the grid.

*  Bermuda 345 kV: Reroute the Corridor — Innovation 345 kV circuit across the customer’s site utilizing 2-bundled ACSR Falcon 1590 (54/19) conductor, built with double circuit structures,
SE rating 2278 MVA, to a new 345 kV Bermuda station with (11) 5000 A, 63kA circuit breakers & (1) 158.4 MVAR 345 kV Cap bank, laid out as breaker and a half configuration. Construct
four single circuit lines ~0.1 miles, between Bermuda station and the customer; utilizing 2-bundle ACSR Drake 795 (26/7) conductor SE 1800 MVA. Cost: $60.3 M
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Need Number: AEP-2023-OH032
Process Stage: Solutions Meeting 5/9/2023
Previously Presented: Needs Meeting 2/17/2023

Project Driver: Customer Service

,,,,,,

Specific Assumption Reference: Conesville - Corridor 345 kV AEP - CSP

AEP Connection Requirements for the AEP Transmission
System (AEP Assumptions Slide 12)

Problem Statement:

Customer Service:

* A customer has requested transmission service at a Legend

Station

site North of AEP’s existing Jug Street station in -
Columbus, OH. e Smiths Mill

* The customer has indicated an initial peak demand - ;t: (CO‘OP): Jug Street
of 50 MW with an ultimate capacity of up to 300 —ow
MW at the site. — sokv

88 kv
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* Initial customer requested in-service date of January e
1, 2026 161 kv
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— 500 kv
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New Albany, OH
Need Number: AEP-2023-OH032
Process Stage: Solutions Meeting 5/9/2023
Proposed Solution (continued):
The following work is all direct connect facilities to physically connect demand to the grid.

*  Fiesta 138 kV: Cut into the Corridor — Green Chapel 138 kV circuit and extend ~ 0.75 miles of new double circuit line, utilizing 2-bundled ACSR Falcon 1590 (54/19) conductor, SE rating
1118 MVA , to the greenfield Fiesta station with (10) 80 kA, 4000 A breakers laid out as breaker and a half for future expansion to 6 strings. Construct 4 - 138 kV tie lines to the
customers dead end structures ~0.05 miles utilizing ACSR Drake 795 (26/7) conductor SE 360 MVA. Cost: $22.3 M
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ot fer Rockhopper

Need Number: AEP-2023-OH040
Process Stage: Solutions Meeting 5/9/2023
Previously Presented: Need Meeting 2/17/2023

Project Driver: Customer Service

Specific Assumption Reference:

AEP Connection Requirements for the AEP Transmission
System (AEP Assumptions Slide 12)

Problem Statement:

Customer Service:

Babbii
* An existing customer served out of AEP’s Anguin Station -

in New Albany, OH, has requested an additional service
for a new bulk load addition of 100 MW. This will bring

the total load for the customers site to 350 MW with an
ultimate capacity of up to 720 MW.

I;ﬂur':_gl uin

* Customer requested in-service date of 5/31/2023.

Customer
Location
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POWER AEP Transmission Zone M-3 Process
New Albany, OH
Need Number: AEP-2023-OH040
Process Stage: Solutions Meeting 5/9/2023
Proposed Solution (continued):
The following work is all direct connect facilities to physically connect demand to the grid.

*  Anguin — Rockhopper 138 kV: Reconfigure existing Anguin station and install (10) 138 kV, 4000A, 80 kA circuit breakers to feed customer stations at Penguin and QTS North. Build out
strings G & H and construct a new greenfield ~0.6 miles double circuit line to customer’s Rockhopper station. Install (2) 69.1 MVAR cap banks at Anguin station Cost: $13.2 M
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Need Number: AEP-2023-OH044
Process Stage: Solutions Meeting 5/9/2023

Approximate

Previously Presented: Needs Meeting 3/17/2023 i
3001 Customer

Location

Project Driver: Customer Service oo
Specific Assumption Reference: 7 Lo e
AEP Connection Requirements for the AEP Transmission
System (AEP Assumptions Slide 12)

Problem Statement:

A customer has requested service to a new delivery
point in New Albany Ohio, just east of Jug Street Station.

The projected demand for the site is 54 MW with an

ultimate capacity of up to 150 MW.
Customer requested in-service date of 12/19/2025.
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New Albany, OH
Need Number: AEP-2023-OH044
Process Stage: Solutions Meeting 5/9/2023
Proposed Solution (continued):
The following work is all direct connect facilities to physically connect demand to the grid.

* Tasjan 138 kV: Cut into the Innovation — Green Chapel 138 kV circuit #1 and extend ~ 0.75 miles of new double circuit line, utilizing 2-bundled ACSS Curlew 1033.5 (54/7) conductor, SE
rating 1123 MVA, to the greenfield Tasjan station with (4) 80 kA, 4000 A breakers laid out 4-CB ring bus. Construct (2) 138 kV tie lines to the customers dead end structures ~0.05 miles
utilizing ACSR Drake 795 (26/7) conductor SE 360 MVA. Cost: $18.95 M
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Need Number: AEP-2023-OH052 — e
Process Stage: Solutions Meeting 5/9/2023 o

— 89kv

Previously Presented: Needs Meeting 4/21/2023 88 v

— 115 kV
Project Driver: Customer Service -
Specific Assumption Reference: o
— 500 kV
— 765 kv

AEP Connection Requirements for the AEP Transmission
System (AEP Assumptions Slide 12)

Problem Statement:

* An existing customer served out of AEP’s Anguin Station
in New Albany, OH, has requested an additional service
for a new bulk load addition of 100 MW. This will bring *
the total load for the customers site to 450 MW with an
ultimate capacity of up to 720 MW.

Approximate
Customer
Location

* Customer requested in-service date of 3/31/2024.
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New Albany, OH
Need Number: AEP-2023-OH052
Process Stage: Solutions Meeting 5/9/2023
Proposed Solution (continued):
The following work is all direct connect facilities to physically connect demand to the grid.

*  Anguin — Chinstrap 138 kV: Extend the 138 kV double circuit line to Rockhopper by ~0.22 miles to the new Chinstrap (customer) station. Cost: $1.01 M
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Need Number: AEP-2023-OH063 —
Process Stage: Solutions Meeting 5/9/2023 o

— 89kv

Previously Presented: Needs Meeting 4/21/2023 88 v

— 115 kV
Project Driver: Customer Service -
Specific Assumption Reference: o
— 500 kV
— 765 kv

AEP Connection Requirements for the AEP Transmission
System (AEP Assumptions Slide 12)

Problem Statement:

* An existing customer served out of AEP’s Anguin Station
in New Albany, OH, has requested an additional service
for a new bulk load addition of 100 MW. This will bring *
the total load for the customers site to 550 MW with an
ultimate capacity of up to 720 MW.

Approximate
Customer
Location

* Customer requested in-service date of 7/31/2024.
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New Albany, OH
Need Number: AEP-2023-OH063
Process Stage: Solutions Meeting 5/9/2023
Proposed Solution (continued):
The following work is all direct connect facilities to physically connect demand to the grid.

*  Anguin — NBY-6A 138 kV: Install (3) 138 kV, 4000A, 80 kA circuit breakers and construct a new greenfield ~0.9 miles double circuit line to customer’s new NBY-6A station. Cost: $6.92 M
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Central/NW OH, Indiana.

Need Number: AEP-2022-OH023, AEP-2022-0OH034, AEP-2022-OH036, AEP-2022-OH045, AEP-2022-OH046, AEP-2022-0OHO075, AEP-2022-OH077, AEP-2023-OH016, AEP-2023-OH019, AEP-2023-OH032, AEP-
2023-0OH040, AEP-2023-OH044, AEP-2023-OH052, AEP-2023-OH063

Process Stage: Solutions Meeting 5/9/2023
Proposed Solution (continued):
The following components are system reinforcements required to serve the load and meet applicable TPL-001, PJM, and AEP planning criteria:

. Corridor — Vassell 345 kV #1 & #2 Circuits Sag Re-rate: Replace two structures to mitigate sag issues on the line in order to allow the line to operate to its conductor’s designed maximum operating
temperature. Cost: $1.88 M

. Kiber Station 138 kV: Cut-into Green Chapel — Corridor 138 kV circuit to a new Kiber station with (3) 80 kA 138 kV circuit breakers operated in a ring but laid out in a breaker and a half arrangement to
install a 300 MVAR STATCOM to support the significant amount of load added to the area. Cost:$35 M

. Green Chapel Cap Banks 138 kV: Upgrade proposed cap banks at Green Chapel station from (2) 69.1 MVAR to (2) 115.2 MVAR. Cost: $3.6 M
. Corridor 138 kV: Replace (12) 63 kA circuit breakers & cap breakers with 80 kA circuit breakers to improve interrupting capabilities as a result of the new sources in the area. Cost: $12.6 M
. Babbitt 138 kV: Replace (2) 63 kA bus-tie circuit breakers with 80 kA circuit breakers to improve interrupting capabilities as a result of the new sources in the area. Cost:$2.15 M

. Jug Street: Replace CB-C which is an existing 40 kA breaker with a 4000A 80kA 138 kV breaker to address interrupting capability concerns related to the introduction of the new 345 kV source at
Innovation. Cost: $0.8 M

. Anchor Hocking — Lancaster 69 kV line Rebuild: Rebuild ~1.16 miles of 69 kV line utilizing ACSR Dove 556.5 (26/7) conductor, SE 142 MVA. As a result of the new customer interconnections in the area,
this line will overload under certain N-1-1 scenarios. Cost: $2.5 M

. Newark Center 138 kV: Install high and low side sectionalizing on the 138/69 kV transformer to address overloading of 69 kV lines in the area related to the new customer interconnections under certain
N-1-1 scenarios. Cost: $2.5 M

. Fremont — West Fremont Sag re-rate 138 kV: Sag re-rate the 138 kV circuit & upgrade 1200 A switches at Fremont to address a Generation deliverability violation related to the new customer
interconnections in the area. Cost: $2.0 M

. Fremont — Fremont Center Sag re-rate 138 kV: Sag re-rate the 138 kV circuit to address a Generation deliverability violation related to the new customer interconnections in the area. Cost:$1.5 M

. Dumont 765 kV: Replace 3000 A circuit breaker at Dumont to address a generation deliverability violation on the Dumont — Sorenson 765 kV branch related to the new customer interconnections in the
area. Cost: $4.0 M

System Upgrades: $68.53M
Direct Connection Cost: $309.77M

Total Estimated Transmission Cost: $378.3M
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POWER’ AEP Transmission Zone M-3 Process

New Albany, Dublin & Hilliard, OH

Process Stage: Solutions Meeting 5/9/2023

Alternatives Considered:

These alternates are only for consideration for system upgrades. The direct connect facilities, considering the location of the customer requests, do not have any alternates that would
allow AEP to meet the requested timeframe.

Beacon station: Serving the customer load via a new 138kV breaker and a half station and tying into the Bethel- Roberts 138kV double circuit line was considered vs. providing service
at 345 kV. The site is located in a densely populated area just west of Columbus. The 138 kV facilities are located across a major interstate from the site whereas the existing 345 kV
crosses the site today. Two separate double circuit lines would have been required to cross the interstate to serve the initial customer load. Tying into the 138 kV would have also
required significantly more upgrades to support the upper end of the customer’s projected load at the site in the future. Because of these reasons the decision was made to move
forward with serving the site at 345 kV.

Brie — Innovation 138 kV: Rather than reconfiguring the line already proposed extension to Innovation to tie into the new line extension from Brie just cutting into the Kirk — Innovation
or Babbitt — Innovation circuit was considered. Analysis showed that these alternative configurations would have led to the 138 kV towards Babbitt overloading.

Celtic 345/138 kV: Consideration was given to cutting into the nearby First Energy owned London — Tangy line into Jerome station to offset the need for the 345/138 kV source at Celtic
but the analysis showed that the line could not support the load and the proposed Celtic 345/138 kV station would be required regardless.

A new 765 kV source into the area was not deemed to be a feasible alternative to the installation of a second 765/345 kV transformer at Vassell station as it would be cost prohibitive.
Vassell station is already set up to accommodate a second transformer. Any new 765 kV source will have to be sourced from Kammer station, which is 115 miles away from the New
Albany area.

Total Proposed Alternate Costs: $2.0B
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AEP Transmission Zone M-3 Process
New Albany, Dublin & Hilliard, OH

Need Number: AEP-2022-OH023, AEP-2022-OH034, AEP-2022-OH036, AEP-2022-OH045, AEP-2022-OH046, AEP-2022-OHO075, AEP-2022-OH077, AEP-2023-OH016, AEP-2023-OH019, AEP-
2023-0OH032, AEP-2023-OH040, AEP-2023-OH044, AEP-2023-OH052, AEP-2023-OH063, AEP-2021-OH049, AEP-2022-OH024, AEP-2022-OH035, AEP-2023-OH041, AEP-2022-O0H071

Process Stage: Solutions Meeting 5/9/2023
Total Direct Connection Costs: $497.87M
Total System Upgrade Costs: $81.63M

Total Estimated Transmission Costs: $579.5M

Projected In-Service: 12/1/2026

Project Status: Scoping/Engineering
Model: 2027 RTEP
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Assumptions

Needs

Solutions

Submission of
Supplemental
Projects & Local
Plan

High Level M-3 Meeting Schedule

Activity

Posting of TO Assumptions Meeting information 20 days before Assumptions Meeting

Stakeholder comments 10 days after Assumptions Meeting

Activity Timing

TOs and Stakeholders Post Needs Meeting slides 10 days before Needs Meeting

Stakeholder comments 10 days after Needs Meeting

Activity Timing

TOs and Stakeholders Post Solutions Meeting slides 10 days before Solutions Meeting

Stakeholder comments 10 days after Solutions Meeting

Activity Timing

Do No Harm (DNH) analysis for selected solution Prior to posting selected solution

Post selected solution(s) Following completion of DNH analysis

Stakeholder comments 10 days prior to Local Plan Submission for integration into RTEP
Local Plan submitted to PJM for integration into RTEP Following review and consideration of comments received after

posting of selected solutions
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