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AEP Transmission Zone: Supplemental

Huguenard Area Improvements

Need Number: AEP-2019-IM048

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 12/09/2021 ;
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Need Number: AEP-2019-IM048
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 12/09/2021
Selected Solution:

Lincoln — Tillman 34.5kV line: Retire approximately ~11 miles of the Lincoln — Tillman 34.5kV line.
Estimated Cost: $2.8M (s2632.1)

Lincoln 138/69/34.5kV substation : Remove Lincoln CB “P”.
Estimated Cost: $0.1M (s2632.2)

Tillman 138/34.5kV substation: Remove CB “A” and “B” as well as the 138/34.5kV transformer and all
34.5kV equipment

Estimated Cost: $0.4M (s2632.3)
St Rd 14 Sw: Remove St Rd 14 34.5kV Sw
Estimated Cost: $0.1M (s2632.4)

Huguenard 138kV extension: Rebuild a portion of the Lincoln-Tillman line as a new ~2.5 mile 138kV
double circuit extension from the Allen — Milan 138kV line to Huguenard 138/34.5kV substation

Estimated Cost: $7.9M (s2632.5)

Huguenard 138/34.5kV station: Build the new 138/34.5kV substation to feed the St Rd 14 load. This
station will have 2 138kV CB’s, 1 138kV Circuit switcher, 1 34.5kV CB and a 138/34.5kV 30MVA XFR.
The XFR, 34.5kV CB and high side switcher will be reused from Tillman substation.

Estimated Cost: $5.1M (s2632.6)

Huguenard — ST Rd 14 34.5kV: Rebuild the radial 34.5kV line to connect to the new Huguenard
substation.

Estimated Cost: $0.9M (s2632.7)
Total Estimated Cost: $ 17.3Million

Ancillary Benefits: By constructing 2.5 miles of new 138 kV line, AEP will retire an additional 11 miles
of deteriorated 34.5 kV line in this area while reusing a portion of the existing ROW as the path for the
new line.

Projected In-Service: 10/31/2024
Supplemental Project ID: s2632.1-.7
Project Status: Scoping

AEP Local Plan - 2022
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AMERICAN

POWER AEP Transmission Zone: Supplemental
Decker 69kV Load Addition

Need Number: AEP-2021-IM012

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 12/09/2021 _DMU”ay
Previously Presented: North Bluffton
(City of

Needs Meeting 02/17/2021
Solutions Meeting 12/09/2021 Bluffton)

Supplemental Project Driver: Customer Service

Specific Assumptions Reference: AEP Guidelines for Transmission Owner Identified Needs (AEP Assumptions -~
Slide 12) g
5
Problem Statement: % =
Circuit i
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Need Number: AEP-2021-IM012

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 12/09/2021

Selected Solution:

Install a new switch pole to feed the new Decker 69kV XFR. Install a motor on the switch toward Liberty
Center. Estimated Cost: $0.4M (s2633.1)

Cut the new pole at Decker Switch into the Liberty Center — Bluffton 69kV line. Estimated Cost: $0.1M
(s2633.2)

Total Estimated Cost: $0.5 Million
Projected In-Service: 03/31/2022

Supplemental Project ID: s2633.1-.2
Project Status: Scoping

AEP Local Plan - 2022
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AMERICAN
ELECTRIC
POWER

AEP Transmission Zone M-3 Process
Kincaid — Pax Branch

Need Number: AEP-2020-AP001
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 12/09/2021

Previously Presented: _Toms Fork
Needs Meeting 1/17/2020 v
Solutions Meeting 9/17/2021
Supplemental Project Driver: q Powellton
Equipment Condition/Performance/Risk, Operational Flexibility and Efficiency

o Loup Creek

Specific Assumption Reference: , Kinchid

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

Problem Statement:

Pax Branch — Toms Fork 46 kV line (~17.4 miles)

* Majority of the circuit is constructed with wood structures varying in age from 49-106 years old.
The circuit also contains some lattice structures that are 50 years old. 85% of the line is
constructed with 1950s wood.

Circuit Centerline
—_— 7

* 55% of the structures on the line have conditions — . pMilburn
— 14
» Steel structures show evidence of corrosion on arms and braces as well as hardware .
rusting — 34 >
* Wood structures show evidence of rot, split, and woodpecker damage. :z nEastKingston s
_ (35
* The line is insulated with 4-bell porcelain insulators originally installed in 1915 and do not meet — 60 &
current AEP standards for CIFO and minimum leakage distance requirements 88 %
— 115
* Approximately 70% of the line conductor is from 1915. — 13

— 161
— 230
* Since 2014, the circuit experienced 8 momentary and 27 permanent outages. — 345 . o PaxBranch
— 500 i

Model: 2026 RTEP — 765

* Static wire is 104 years old and does not comply with the current material standards.

AEP Local Plan - 2022 6



AMERICAN
ELECTRIC

POWER’ AEP Transmission Zone M-3 Process

Kincaid — Pax Branch
Need Number: AEP-2020-AP001

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan
12/09/2021

Selected Solution:

Construct approximately 3 miles of new 46 kV line from Kincaid to Westerly. Rebuild 5.4
miles of the existing Westerly — Pax Branch 46 kV line. New line to be constructed at 69 kV,
operated at 46 kV. Install fiber on the new line construction for upgraded relaying
communication. Estimated Trans. Cost: $23.1M (s2634.1)

Retire Toms Fork — Westerly 46 kV and Toms Fork — Str. 364-13 46 kV (approximately 24
miles total) Estimated Trans. Cost $8.9M (s2634.2)

6 wire the existing double circuit 46 kV line from Cabin Creek to Str. 364-13 to maintain the
feed to Rhoda station. Estimated Trans. Cost: $0.2M (s2634.3)

Construct a new 138 kV double circuit in/out (approx. 2 miles) from Kanawha — Sundial #1
138 kV circuit to Toms Fork Station. Because of the very rugged terrain in the area, large
angles and long span construction is required. These heavy angles and long spans mean

minimal tangent structures could be utilized and required dead end towers for nearly every

structure instead. These dead end towers are very heavy, resulting in larger equipment and

steel costs, and require large foundations resulting in higher costs. Estimated Trans. Cost: Toms Fork
$9.1M (s2634.4) oms For

Convert Toms Fork Station to 138 kV by installing a new 138/12 kV XFR, circuit switcher and
two 138 kV line switches. Estimated Trans. Cost: $1.5M (Note: this estimate does not
include Distribution costs for the transformer) (s2634.5) Pax Branch

Replace existing switches at Westerly Station with two new 1200 A switches. Estimated
Trans. Cost: $0.5M (s2634.6)

Replace existing switches at Fork Ridge/Mossy Creek with two new 1200 A switches,
renamed Haystack Station. Estimated Trans. Cost: $0.7M (s2634.7)

Kincaid remote end work. Estimated Trans. Cost: $0.4M (s2634.8)

Kanawha

Kincaid

Westerly

Haystack

Pax Branch remote end work. Estimated Trans. Cost: $0.4M (s2634.9) Sundial Legend

Total Estimated Transmission Cost: $44.8M 345 kv

Ancillary Benefits: This proposal allows for the retirement of an additional 7 miles of 46 kV 138k
line from Toms Fork — Cabin Creek 46 kV 69 kv

Supplemental Project ID: s2634.1-.9 New

G
Projected In-Service: 10/7/2024 46 kV aam——
D

Project Status: Scoping
7
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ELECTRIC
AEP Transmission Zone M-3 Process

POWER
Chemical — Ward Hollow Hard Taps

Need Number: AEP-2021-AP007 .
| cremica _

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 12/09/2021

Previously Presented:
Needs Meeting 3/19/2021 South
nC harleston

Solutions Meeting 9/17/2021
Project Driver: Operational Flexibility, Customer Service (AEP Assumptions slides 12, 14)

Specific Assumption Reference: -
elines £ o Centified Need Olin (Cust.
AEP Guidelines for Transmission Owner ldentified Needs Owned)
o

Circuit Centerline
-7
- 12

Problem Statement: South
Charleston

*  The 3 mile Chemical — Ward Hollow 46 kV line has two delivery points that are connected Central — 14

via hard taps. The hard taps complicate restoration activities and extend outages. Hard Tap [T : i
Chaan 40
Hard Tap —

- 6%
88

. Customers served at the hard taps have communicated concerns regarding continuation
of service due to upcoming outages scheduled for ongoing projects at Chemical (B3100,
$2348), South Charleston 552348 and Turner (S2165)

-APcn

! Ward Hollow

Boone . Twner 46 kV AEp
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AMERICAN
ELECTRIC
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Need Number: AEP-2021-AP007
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 12/09/2021
Selected Solution:

Replace existing hard tap at SCSM with a new 1200 A three way SCADA controlled MOAB switch
Estimated Trans Cost: $0.7M (s2635.1)

Replace existing hard tap at CMS with a new 1200 A three way switch Estimated Trans Cost:
$0.4M (S2635.2)

Reconfigure 0.13 mile of the Chemical — Ward Hollow line to accommodate the new switches
being installed Estimated Trans. Cost: $1.8M (52635.3)

Total Estimated Trans. Cost: $2.9M
Projected In-Service: 10/7/2022
Supplemental Project ID: s2635.1-.3
Project Status: Scoping

AEP Local Plan - 2022
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AMERICAN
ELECTRIC
POWER

BOUNDLESS ENERGY

Need Number: AEP-2021-AP008

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 12/09/2021

Previously Presented:
Needs Meeting 03/19/2021
Solutions Meeting 12/09/2021

Supplemental Project Driver: Equipment Material/Condition/Performance/Risk
Specific Assumptions Reference: AEP Guidelines for Transmission Owner Identified Needs (AEP

Assumptions Slide 13)

Problem Statement:
The 13.2 Mvar 69 kV capacitor bank at South Christiansburg station has failed.

AEP Local Plan - 2022
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AMERICAN

ELECTRIC

POWER
Need Number: AEP-2021-AP008
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 12/09/2021
Selected Solution: The 13.2 Mvar 69 kV capacitor bank and circuit switcher at South
Christiansburg station will be replaced with a circuit switcher and a 17.2 Mvar 69 kV capacitor
bank at Hans Meadow Station. The placement of the capacitor bank at Hans Meadow will
provide better support to the 69 kV network and place the capacitor bank closer to the load

centers on the 69 kV circuit. (s2636)

Total Estimated Transmission Cost: $1.097M
Projected IS Date: 11/19/2021

Supplemental Project ID: s2636

Project Status: Engineering

AEP Local Plan - 2022

AEP Transmission Zone: Supplemental
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ELectrie
POWER’ AEP Transmission Zone M-3 Process

Seneca County, Ohio

Need Number: AEP-2019-OH031

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 12/09/2021
Republic (North

Previously Presented: a1 Co-0p)
Needs Meeting 6/17/2019

Solutions Meeting 9/17/2021 Tiffin Center
Supplemental Project Driver: Operational Flexibility, and Customer Service |

Specific Assumption Reference:
AEP Guidelines for Transmission Owner Identified Needs (AEP Assumptions slide 8)
Problem Statement:

. North Central Cooperative has experienced below average reliability due to the radial nature of
the Carrothers- Greenlawn 69kV circuit.

. There have been 14 momentary and 8 permanent outages from 2014-2019 (CMI: 4,881,447;
9.278 MW). The radial line is 8.1 miles long.

Model: PJM 2019 RTEP Series Cases
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AMERICAN
ELECTRIC
POWER

BOUNDLESS

S ENERGY

Need Number: AEP-2019-OHO031

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 12/09/2021

Selected Solution:

Install a new 69 kV 3-way POP Switch (Kilbourne Sw) and 69 kV metering to serve North
Central’s Republic Station. Estimated Cost: $0.64 M (s2637.1)

Construct a new 3- breaker 69kV Station in a ring configuration named Founders. Estimated
Cost: $5.1M (s2637.2)

Construct ~ 8 miles of new 69 kV line between Tiffin Center and the new Kilbourne Switch
delivery point using 556 ACSR conductor. Estimated Cost: $11.99 M (s2637.3)

Install a new 69 kV 3000A 40kA breaker and associated terminal equipment at Tiffin Center on
the line towards Kilbourne switch. Estimated Cost: $0.7 M (s2637.4)

Remove the existing Honey Creek 69 kV switch currently used to radially serve the Republic
delivery point. Estimated Cost: $0.1 M (s2637.5)

Construct ~ 0.83 miles of new 69 kV double circuit line between structure 103 on the
Carrothers- Greenlawn circuit to the new Founders delivery point using 556 ACSR conductor.
Estimated Cost: $2.4M (s2637.6)

Total Estimated Transmission Cost: $20.93 M

Ancillary Benefits:

Provides the Republic radial line looped transmission service to reduce the number of outages.

Projected In-Service: 9/1/2024
Supplemental Project ID: s2637.1-.6

Project Status: Engineering

AEP Local Plan - 2022

AEP Transmission Zone M-3 Process
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AMERICAN
ELECTRIC
POWER

BOUNDLESS ENERGY

Need Number: AEP-2020-OH007

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 12/09/2021
Previously Presented:

Needs Meeting 2/21/2020

Solutions Meeting 9/17/2021

Supplemental Project Driver:
Equipment Material Condition, Performance and Risk; Operational Flexibility & Efficiency

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

Problem Statement:
Equipment Material Condition, Performance and Risk:

* The Robyville 69-12kV substation is in poor condition. The 69kV breaker ‘C’ is an oil-filled unit
from 1965, has experienced 143 fault operations (manufacturer recommends 10), and has

mechanical problems on the breaker’s open/close mechanism.

* The station consists of deteriorating wooden 69kV & 12kV station structures. Foundations for the
2- transformers and voltage regulator are of wooden rail road tie construction. The station fence
and retaining wall are in very poor condition. The two distribution transformers date to 1941 &
1947; both are showing signs of thermal degradation (due to past electrical faults), high carbon-

monoxide levels (due to excessive heating), contaminated oil, and hot spots.

* The small control house dates to the 1940’s. Of the 16 relays, 12 are original electromechanical
models, which lack modern fault recording, no SCADA functionality, and have limited spare part

availability.

AEP Local Plan - 2022
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AMERICAN
ELECTRIC
POWER

BOUNDLESS ENERGY

Need Number: AEP-2020-OH007

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 12/09/2021
Previously Presented:

Needs Meeting 2/21/2020

Solutions Meeting 9/17/2021

Operational Flexibility & Efficiency:

* Robyville Station contains dissimilar zones (2-lines, bus, and transformer) of protection that cause

misoperations and over tripping.

* The distribution transformers at Robyville are in parallel (1.5 MVA each) and lack a high-side
protective device. A fault on either transformer or the low-side 12kV bus will take out both 69-

12kV transformers an outage 1,000+ customers served from this station.

* Inthe past 5 years, the Dillonvale-Robyville-South Cadiz 69kV circuit has experienced 10
momentary outages and 2 sustained outages. Distribution customers served from Robyville have

experienced a CMI (customer-minutes-of-interruption) total of 610,598.

* South Cadiz 69 kV breaker D is an oil-filled unit from 1965, with 34 fault operations; it exhibits signs

of mechanical degradation.

* Dillonvale 69 kV breaker B is an oil-filled unit from 1952, with 35 fault operations.

AEP Local Plan - 2022
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AMERICAN
ELECTRIC

POWER’ AEP Transmission Zone M-3 Process
v e Robyville Station Upgrade

Need Number: AEP-2020-OHO007
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 12/09/2021

Selected Solution: South Existing:

Construct a new 69-12kV station (“Ruby”) 0.2-mile to the east of Robyville, on new property. Cadiz
The station will have a 4-breaker 69kV ring bus, with 3- 69kV circuit connections and serving
one AEP Ohio distribution transformer. Estimated Cost: $6.2M (s2638.1)

At the 69kV remote-end of South Cadiz: Replace 69kV circuit breaker D, line relays to Ruby, and
69kV bus protection; expand control building. Estimated Cost: $1.3M (s2638.2)

At the 69kV remote-end of Dillonvale: Replace 69kV circuit breaker B, line relays to Ruby, and
69kV bus protection. Estimated Cost: $0.8M (s2638.3) DTE Coal

Re-route the three 69kV transmission lines near Robyville to extend to the new Ruby station: Switch
Estimated Cost: $1.8M (s2638.4)

Remove the former DTE Coal 69kV switch just south of South Cadiz station. Estimated Cost:
$0.04M (s2638.5)

Retire the existing Robyville station and remove all equipment. Estimated Cost: $0.4M

Robyville Dillonvale

'

(52638.6) Harrisville
’ Switch
Total Estimated Transmission Cost: $10.54 Million To Glencoe Wit
Projected In-Service Date: 11/1/2023 South
Supplemental Project ID: s2638.1-.6 Cadiz
Project Status: Scoping Proposed:
Legend Ruby Dillonvale
345 kv I '
138 kV
23 kV S Harrisville
New — To Glencoe Switch

AEP Local Plan - 2022 16



AEP Transmission Zone M-3 Process

AMERICAN

ELECTRIC

POWER
Whitehall, OH

BOUNDLESS ENERGY

Need Number: AEP-2020-OH016
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 12/09/2021
:}Yearﬁng

- 8 Circuit
Bexley - Yearling 13 gost ﬂtou‘
Bexley -
v E.:*.d Street 40 Cirouig

- Aopxog

Previously Presented:

Needs Meeting 03/19/2020
Solutions Meeting 12/09/2021

Supplemental Project Driver: Customer Service
Specific Assumption Reference: AEP Guidelines for Transmission Owner ldentified Needs (AEP

Assumptions Slide 8)

Problem Statement:
AEP Ohio has requested a new 138kV delivery point (Poth) off the East Broad Street - Bexley 138kV

w0 op (4s2) Bna - =

circuit by December 2022.

At Etna Road station, 101/102 of the relays are electro-mechanical that are no longer supported by
the manufacturer, lack SCADA ability, and lack fault collection. 46 kV CB’s 30, 31, 32, 33, 34, and 36
(vintage 1955) are oil type breakers, with some have a high number of fault operations, and are an
obsolete kV. Over the last 5 years we have had 402,323 CMI and three outages.

- Livingston Avenue 40 Circuit
Bexley . Groves 138 Circuit

=7
Etna-Groves Road 40 kV line is a majority 1960’s vintage (70%) wood pole line with the remainder )4
being built since 1990. The conductor is the original 636 ACSR from 1965. There are a total of 56 open —iii4
conditions on this line with 51% (42/82) of the poles having at least one condition. These conditions
include rot top poles and cross arms, woodpecker damage, broken/missing ground leads, and
damaged guy wires. Over the last 5 years there have been 1 momentary and 3 permenant outages on

40
— 46

88

=
¥

2

[}

o

-

3

[ 4

g

s

' — 34
a

"

<

a

5

w
a
e

this line.

Etna Tap 40 kV extension (part of the Etna — Bexley circuit) is a vintage 1957 (57%) with the
remainder between 1970 (8%), 1980 (5%), 1990 (5%), and 2010 (22%). There are currently 30 open
conditions with 28% (22/80) of poles having at least one condition. These conditions include rot top
poles and cross arms, woodpecker damage, broken/missing ground leads, and damaged guy wires.

Over the last 5 years there have been 4 momentary and 2 permanent outages.

AEP Local Plan - 2022

Circuit Centerline
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AMERICAN
ELECTRIC
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Need Number: AEP-2020-OH016
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 12/09/2021
Selected Solution:

e Poth 138 kV Station: Construct a greenfield station 138kV ring bus with (4) 3000A 63kA 138kV breakers
and two 138/13 kV transformers to replace the existing 40 kV station. Estimated Cost: $4.19M (s2639.1)

* East Broad 138 kV Station: Replace CB 3 & CB 7 and 4 disconnect switches with 3000A 63kA 138kV
breakers and 4-3000A disconnect switches and install new relaying to coordinate with the new relays at
Poth station. Estimated Cost: $0.793M (s2639.2)

* Yearling 138 kV Station: Remote end relay settings. Estimated Cost: $0.064M (s2639.3)

*  Poth Extension 138 kV: Tap the existing East Broad-Bexley 138kV line into Poth station by constructing
approximately 0.5 miles of greenfield lines from the line taps. Extend telecom ADSS for relaying and
communication from Bexley to Poth & East Broad to Poth. Estimated Cost: $3.06M (s2639.4)

Total Estimated Cost: $8.107M

Ancillary Benefits: The existing CB-3 at East Broad Station is an oil filled breaker has experienced 13 Fault Ops
& the CB-7 is also an oil filled breaker with 15 Fault Ops. Furthermore, the oil filled breakers have more
maintenance required due to oil handling. Therefore, along with replacing the remote end relays required for
relay coordination, the circuit breakers will be replaced with this project to best align outages in the area. The
remaining East Broad needs are presented as AEP-2021-OH045.

Projected In-Service: 12/18/2023
Supplemental Project ID: s2639.1-.4

Project Status: Scoping

AEP Local Plan - 2022

AEP Transmission Zone M-3 Process
Whitehall, OH

Bubble Diagram
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AMERICAN
ELECTRIC
POWER

BOUNDLESS ENERGY

Need Number: AEP-2020-OH051

Process Stage: Previously Presented: Submission of Supplemental Project for inclusion in the Local Plan
12/09/2021

Needs Meeting 3/19/2020

Solutions Meeting 9/17/2021

Supplemental Project Driver:

Equipment Material Condition, Performance and Risk; Operational

Flexibility & Efficiency

Specific Assumption Reference:

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

West Dover 138-69kV station creates a 3-terminal point on the line, due to the lack of 138kV line breakers
or a 138kV transformer protection device (just a MOAB/ground- switch system today). This complicates
the circuit protection scheme and is a risk for misoperations and over-tripping. In addition, due to the lack
of breakers at the station, there are 3 dissimilar zones of protection combined: 138kV circuit, 138-69kV
XFMR, 69KV bus.

AEP Local Plan - 2022

Circuit Centerline

-7
- 12
— 14
-2

AEP Transmission Zone M-3 Process
Dover, Ohio
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Need Number: AEP-2020-OH051
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 12/09/2021
Selected Solution:

At West Dover station, install 4- 138kV breakers in a ring bus arrangement. Install 1- 69kV breaker on
the low-side of the 138-69kV transformer. Remove the existing control building and install a new
prefabricated drop-in-control-module (DICM). Upgrade the 69kV circuit protection to Sugarcreek,
replacing electromechanical relays with new fiber-based protection. Various improvements to the
station site, including new fencing, grading, and station service. Estimated Cost: $7.03M (s2640.1)

Re-terminate the 3- 138kV transmission lines at West Dover to connect to the new ring bus layout. The
Sugarcreek 138kV tap will be re-routed slightly. Estimated Cost: $0.77M (s2640.2)

Remote-end 69kV protection upgrades at Sugarcreek station, to coordinate with the West Dover
upgrades. Estimated Cost: $0.51M (s2640.3)

Total Estimated Transmission Cost: $8.31M
Projected In-Service: 12/1/2023

Supplemental Project ID: s2640.1-.3
Project Status: Scoping

AEP Local Plan - 2022

Legend

500 kV

345 kV

138 kV

69 kV

345kv

23 kV

New

AEP Transmission Zone M-3 Process

Existing:
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Proposed:
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Need Number: AEP-2021-OH012
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan

12/09/2021
Previously Presented:

Needs Meeting 3/19/2021

Solutions Meeting 9/17/2021

Supplemental Project Driver: Customer Service

Specific Assumption Reference:
AEP Guidelines for Transmission Owner ldentified Needs (AEP Assumptions slide 8)

Problem Statement:
Buckeye Power is requesting on behalf of Holmes- Wayne Electric co-op for a new

138kV delivery point on the West Millersburg- Wooster 138kV Circuit by August
2023. Anticipated load is 4.4 MW.
Model: PJM 2025 RTEP Series Cases

AEP Local Plan - 2022

AEP Transmission Zone M-3 Process
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AEP Transmission Zone M-3 Process
Seneca County, Ohio

Need Number: AEP-2021-OH012 EXiSting:
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 12/09/2021
Selected Solution:
. Reconfiguring the existing West Millersburg — Wooster 138kV circuit to add in Salt Fork
Switch. $0.2 M (s2641.1)
. Install a new 138kV three- way phase over phase switch named Salt Fork Switch. $0.87 M
(s2641.2) Wooster Mil:l(\elisgurg
. Construct ~ 0.75 miles of new 138 kV line between Salt Fork Switch and Holmesville delivery
point using 556 ACSR conductor. $1.4 M (s2641.3)
. Install new customer metering at Holmesville for Holmes Wayne Cooperative. $0.009 M
(s2641.4)
Cost estimate: $2.48 M
Ancillary Benefits:
Provides Holmes- Wayne Electric Cooperative the ability to have supplementary service to the
ﬁﬂrg\r/\glggn;odn;mlzl:;t\égir:iIoad demands as well as help to aid the loads currently served out of the Proposed:
Projected In-Service: 7/31/2023
Supplemental Project ID: s2641.1-.4
Project Status: Engineering Salt Creek Sw
@
(’ : Wooster . West
New 138kV Station Millersburg
’ 138kV AEP Station Q
Q 138kV Buckeye Co-op :—|0Imesville)
Station HW Co-op
AEP Local Plan - 2022 \ j 22
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Need Number: AEP-2021-OH004

Process Stage: Submission of Supplemental Project for inclusion in the Local
Plan 01/21/2022

Previously Presented:

Solutions Meeting 10/15/2021

Needs Meeting 2/17/2021

Project Driver:

Equipment Material/Condition/Performance/Risk
Specific Assumption Reference:

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

Problem Statement:
Mark Center Switch 69kV:

Circuit Breakers B, C, & D:

Breaker Age: B 1956, C 1967, & D 1975

Interrupting Medium: (Qil)

Fault Operations:

* Number of Fault Operations: B 26, C 140, & D 40

* Additional Breaker Information: The breakers are oil filled without oil
containment; oil filled breakers have much more maintenance required
due to oil handling. Qil spills are common and can result in significant
environmental mitigation costs.

* Relays: Currently, 41 of the 47 relays (87% of all station relays) are in need of

replacement. 39 of these are of the electromechanical type and 2 of these
are of the static type which have significant limitations with regards to spare
part availability, SCADA functionality, and fault data collection and retention.

AEP Local Plan - 2022

Mark Center - South Hicksville 69 kV AEP - OPCO
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AEP Transmission Zone M-3 Process
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Need Number: AEP-2021-OHO04

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

01/21/2022
Selected Solution:

* Rebuild Mark Center station in the clear as Platter Creek station. Install 4 new 3000A,
40kA, 69 kV breakers at the new Platter Creek ring bus and add a DICM. Upgrade NW
Coop 69 kV metering. Estimated Cost $6.37M (s2650.1)

* Retire existing Mark Center station. Relocate circuit switcher AA to Platter Creek.

Estimated Cost $0.76M (s2650.2)

* Remote end work at South Hicksville station. Estimated Cost $0.57M (s2650.3)
* Relocate Mark Center — Continental to terminate at Platter Creek. Estimated Cost $0.37M

(s2650.4)

* Relocate Mark Center — Paulding to terminate at Platter Creek. Estimated Cost $0.51M

(s2650.5)

* Relocate Mark Center — South Hicksville to terminate at Platter Creek. Estimated Cost

$0.40M (s2650.6)

* Relocate Mark Center- NW Co-op to terminate at Platter Creek. Estimated Cost $0.02M

(s2650.7)
Total Estimated Transmission Cost: $8.99M
Projected In-Service: 03/31/2023
Project Status: Scoping
Supplemental Project ID: s2650.1-.7

Related Project: B3315 calls for the line relays to be changed out at Mark Center along with

a cap bank replacement.

N.W. Co-op

South
Hicksville

N.W. Co-op

South
Hicksville

AEP Transmission Zone M-3 Process

North
Cecil SW

South
Cecil SW

Paulding

North
Cecil SW
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Cecil SW

Paulding

Mark Center Rebuild Project

Mark ) South Rice .

Center Sherwood Auglaize oW Continental
Existing

o Sherwood Auglaize south Rice Continental

Creek SW

Proposed

Legend
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345kV
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Need Number: AEP-2020-OH052

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan
01/21/2022

Previously Presented:
Solution Meeting 10/15/2021

Need Meeting 3/19/2020

Supplemental Project Driver:

Equipment Material Condition, Performance and Risk; Operational

Flexibility & Efficiency

Specific Assumption Reference:

AEP Guidelines for Transmission Owner Identified Needs (AEP Assumptions Slide 8),
AEP Presentation on Pre-1930s Lines

Problem Statement:

* The South Canton - Sunnyside eastern 138kV transmission line is 5.5 miles long,
originally constructed in 1923. The vast majority of the structures are still original,
as well as the six-wired 336 ACSR conductor, insulators, and hardware. This line is
made up of several circuits connected between South Canton and Sunnyside
stations.

* Insulator assemblies are showing corrosion and deterioration, which could lead to
additional failures and safety concerns.

* This line has experienced 3 momentary outages and 1 sustained outages over the
past 10 years (2008/2018).

AEP Local Plan - 2022

AEP Transmission Zone M-3 Process
Canton, Ohio
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Need Number: AEP-2020-OH052

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

01/21/2022

Previously Presented:
Solution Meeting 10/15/2021
Need Meeting 3/19/2020

Problem Statement, continued:

The South Canton-Torrey western 138kV transmission line is 3.5 miles long
and consists of portions of the following circuits: South Canton-Timken
Richville (2.0 of 3.5 miles), and Timken Richville-Timken (0.6 of 3.4 miles).
The line was originally built in 1942 with steel lattice towers. The conductor
is 6-wired single-circuit, with one side installed in 1942 (397 ACSR) and the
other side installed in 1954 (477 ACSR). 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 being inadequate.
This T-line exhibits similar conditions as the examples listed in AEP’s 1930’s
steel lattice tower line presentation.

The 2- 138kV line switches at Faircrest station (part of S.Canton-SE Canton
circuit) are barely functional, difficult to open/close, and date to 1971.

The protection equipment on the Southeast Canton-Sunnyside 138kV circuit
consists of legacy electromechanical relays and pilot wire communications
channel. Electromechanical relays lack vendor support, don’t have SCADA,
and lack fault data collection capabilities. Aging pilot wire is increasingly
prone to failure and increased maintenance, leading to risk of having to rely
on backup protection methods.

AEP Local Plan - 2022

AEP Transmission Zone M-3 Process
Canton, Ohio
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Need Number: AEP-2020-OH052

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan
01/21/2022

Selected Solution:

* Rebuild the Philo-Torrey 138kV transmission line between South Canton and Torrey
(3.5 miles). The circuits affected are South Canton-Timken Richville and Timken
Richville-Timken 138kV. Estimated Cost: $7.64M (s2651.1)

* Rebuild the Philo-Canton 138kV transmission line between South Canton and
Sunnyside (5.5 miles). The circuits affected are South Canton-Southeast Canton and
Southeast Canton-Sunnyside 138kV. Estimated Cost: $14.22M (s2651.2)

* Replace the 138kV switches at Faircrest Street station to accommodate the new line
structures. Estimated Cost: $0.12 M (s2651.3)

* At Sunnyside, upgrade the relays on the 138kV circuit to Southeast Canton. The
control building needs expanded to accommodate the new relay panels. Estimated
Cost: $0.73 M (s2651.4)

Total Estimated Transmission Cost: $22.71 Million
Projected In-Service: 11/01/2025

Supplemental Project ID: s2651.1-.4

Project Status: Scoping

AEP Local Plan - 2022

AEP Transmission Zone M-3 Process
Canton, Ohio
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Need Number: AEP-2021-OH010

Process Stage: Submission of Supplemental Project for inclusion in the
Local Plan 01/21/2022

Previously Presented:
Solutions Meeting 10/15/2021
Needs Meeting 03/19/2021

Project Driver:
Equipment Material/Condition/Performance/Risk
Specific Assumption Reference:

AEP Guidelines for Transmission Owner Identified Needs (AEP Assumptions
Slide 11)

Problem Statement:
Circuit Breaker: 69 kV breaker K
* Breaker Age:
* 1959
* Interrupting Medium: (Qil)
* Fault Operations:
*  Number of Fault Operations: 27
* Manufacturer recommended Number of Operations: 10

Additional Oil Filled Breaker Information: These breakers are oil filled
without oil containment; oil filled breakers have much more maintenance
required due to oil handling that their modern, SF6 counterparts do not
require.

AEP Local Plan - 2022

— 23 k¥
34 kY
40 kY
48 kW
63 kv
28 kv
= 115k
— 138k
161 k
= 230k
= 345k

= 500k

= 765 k

Transmission Ling

AEP Transmission Zone M-3 Process
Richland, Ohio

v
"
W

Howard - Willard 69 kV AEP - OPCO

v
"
"
v West Shelby

Shelby
Municipal

-orco
38 kV AEP Howard - Ashiand 138 kV AEP - OPCO

Howard

Haw-d-w(.«hv‘

*-

28



ELECTRIC
POWER AEP Transmission Zone M-3 Process
e e Seneca County, Ohio

Existing:

Need Number: AEP-2021-OH010

Process Stage: Submission of Supplemental Project for inclusion in the Local
Plan 01/21/2022

Selected Solution: Howard

* Install a new 69kV 3000A 40kA breaker to replace breaker K at Howard
station. $1.1 M (52652)

Cost estimate: $1.1 M
Ancillary Benefits:

Accelerating the replacement of this breaker allows the work to be better
coordinated with the baseline rebuild of the Howard-Willard line under
b3310. The rest of the needs identified under AEP-2021-OH037 will be
presented separately. Proposed:

Projected In-Service: 5/1/2025
Supplemental Project ID: 52652

Project Status: Engineering Q

Howard

69kV AEP Station

‘ New 69 kV Station

AEP Local Plan - 2022




{ ﬁgﬁfﬁf@" AEP Transmission Zone M-3 Process

BOUNDLESS ENERGY

Need Number: AEP-2021-OH014

Process Stage: Submission of Supplemental Project for inclusion
in the Local Plan 01/21/2022

Previously Presented:
Solutions Meeting 10-15-2021
Needs Meeting 3/19/2021
Project Driver:

Customer Service

Norwich Twp
Specific Assumption Reference:
Legend
AEP Connection Requirements for the AEP Transmission System tamn "
(AEP Assumptions Slide 12) Ny c%m:.m
. 12 kv P \
Problem Statement: 14 kv F‘H;Ihard

. 23 kv

Customer Service: 34 kv
40 kv

* A customer has requested transmission service at a site just a6 kv
southeast of AEP’s existing Hayden station in Hilliard, OH. o

115 kv

* The customer has indicated an initial peak demand of 64 138 kv
MW with an ultimate capacity of up to 256 MW at the site. 1oL kY

— 230 kV

— 345 kv
— 500 kv
— 765 kV

AEP Local Plan - 2022 30
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Need Number: AEP-2021-OH014

Process Stage: Submission of Supplemental Project for inclusion in the
Local Plan 01/21/2022

Selected Solution:

Cosgray 345 kV Station: Greenfield 345 kV ring bus station laid
out as a six breaker ring bus for future expansion that includes
four (4) 345 kV 63 kA breakers initially. 345kV revenue metering
equipment will be installed. Estimated Cost: $16M (s2653.1)

Hayden-Roberts #2 Tap & Extension: Cut into the Hayden—
Roberts No. 1 345 kV circuit with 2 dead end monopoles that will
then tie directly in to the new Cosgray Station. Fiber extension &
termination into new Cosgray Station. Remote end relay settings
updates. Estimated Cost: $1.87M (s2653.2)

Cosgray-Customer Tie Line 1 & 2: Install tie lines between Cosgray
and the customer’s Station. Estimated Cost: $0.15M (s2653.3)

Total Estimated Transmission Cost: $18.02M

Projected In-Service: 5/1/2023

Supplemental Project ID: s2653.1-.3

Project Status: Scoping
Model: RTEP 2026

AEP Local Plan - 2022

AEP Transmission Zone M-3 Process
Franklin County, OH

Existing:

500 kV

345 kv

138 kV

69 kV

345kV

23 kV

T

Proposed:

Hayden Roberts 2
Circuit #2 .

Circuit #1

Roberts 1

Hayden
Roberts 2

Circuit #2 .
Circuit #1 ‘

Roberts 1

Cosgray

Cosgray Load
(customer)

31



AMERICAN AEP Transmission Zone M-3 Process
POWER New Carlisle 138 kV line rebuilds

BOUNDLESS ENERGY

Need Number: AEP-2021-IM001

Process Stage: Submission of Supplemental Project for
inclusion in the Local Plan 01/21/2022

Previously Presented:
Solution Meeting 10/15/2021
Needs Meeting 02/17/2021

Project Driver: Equipment Material Condition, Performance
and Risk

Specific Assumption Reference:

Circuit Centerline

South Bend — New Carlisle 138kv

o) E) 29U

s oy | Baccarman . NOW LAIISIE ®#1 130 Wi v
TETY NTIMSIS W& 1SS wmewit Maple - New Carlisle 138 Circuit

o}
New Carlisle

AEP Guidelines for Transmission Owner ldentified Needs

(AEP Assumptions Slide 13), AEP presentation on pre-1930s
lines (link)

Problem Statement:
South Bend — New Carlisle 138kV line:

* 0.88 miles of double circuit 1930 steel lattice line

Cook - Dumont 765 Circuit

* Original 397 MCM ACSR and steel structures are still on . r e .
the line | E - F o i .
. . .. . - ' | e Pl
* There is one structure with open conditions (20% of line) | F fil, L e ¢ ?&;%éé 1
relating to worn shield wire hardware { ] /;" | & Saih
* Circuit 1 has had 3 momentary outages and 3 permanent { FJ““WH ﬁf._ VJ»-(;’; l
outages since 2015. i s n O, L R¥ 4
N MM e P\
* Circuit 2 had 1 permanent outage since 2015 {{-mf . R
R — RV = EEEEEEES
e Circuit is a tie with NIPSCO 3‘ s e LN

AEP Local Plan - 2022 32
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AMERICAN AEP Transmission Zone M-3 Process
POWER New Carlisle 138 kV line rebuilds

BOUNDLESS ENERGY

Need Number: AEP-2021-IM002

Process Stage: Submission of Supplemental Project for
inclusion in the Local Plan 01/21/2022

Circuit Centerline

Previously Presented:
Solution Meeting 10/15/2021 e
Needs Meetmg 02/17/2021 Dosserman - New vamisie ¥2 138 Circuit Mapl

e - New t::ﬂ|;I:1il Circuit New Cparlisle

o) L) 29U’

a s s ma sma s 34

Project Driver: Equipment Material Condition, Performance
and Risk

Specific Assumption Reference:

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

Problem Statement:
New Carlisle - Maple 138kV line:

* 0.86 miles of 1952 wood pole H frame line

Cook - Dumont 765 Circuit

» Utilizes original structures and 397 ACSR from 1952 . e al
| [:f”* - - L
* 5 structures have open conditions (63% of line) relating to e s ! .. N
pole rot, split or rot crossarms, broken ground lead wire, | . P [ U
rusty guy wires, and cracked static bracket { ; ) /J.fl -- e
* 2 momentary outages over the past 5 years { rl“““v " = AN 1
o . . . / br . 3 e
* Circuit is an interconnection with NIPSCO and MISO “ from™ z_\;:g:.i\ w v
%ﬁ/\_ 5,;‘ . EKPE fﬁ \_/wj‘/v .
;ﬁ._._J ————————— — BV i_: S -
# e
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{ ﬁgéféfc‘" AEP Transmission Zone M-3 Process
R New Carlisle 138 kV line rebuilds

Need Number: AEP-2021-IM001 and AEP-2021-IM002

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan Bosserman Existing
01/21/2022

. New
Selected Solution: Carlisle

* New Carlisle - Maple 138 kV: Rebuild ~0.95 miles of 138 kV single circuit line with
1590 ACSR 45/7 Lapwing to match the NIPSCO owned conductor size. Estimated I
Cost: $1.76M (s2654.1) 500 kV

« New Carlisle - Bosserman 138 kV: Rebuild ~0.95 miles of 138 kV double circuit line AR
with 1590 ACSR 45/7 Lapwing to match the NIPSCO owned conductor size and
transition fiber installation for NIPSCO connectivity. Estimated Cost: $ 1.86M

Legend

138 kV

69 kV

(s2654.2) 3:_35:’
* New Carlisle — South Bend 138 kV: Remove ~0.86 mile of the existing 138 kV line. B proposed New
Estimated Cost: $0.17M (s2654.3)
* Bosserman 138 kV Station: Relay settings changes. Estimated Cost: $0.08M CaNﬁi\gle
(s2654.4)

* New Carlisle 138 kV station: Remote end relaying upgrades and settings changes.
Estimated Cost: $0.82M (s2654.5)

Total Estimated Transmission Cost: $4.69 M
Proposed In Service Date: 10/28/2024
Supplemental Project ID: s2654.1-.5

Status: Scoping

Maple

AEP Local Plan - 2022 34
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AEP Transmission Zone: Supplemental

Lincoln Extension Retirement
Need Number: AEP-2021-IM010

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan et
01/21/2022 :

Previously Presented:
Solution Meeting 10/15/2021
Needs Meeting 04/16/2021

3Ioa1 SPE Lit XEd uosiqoy - Uy

State Street

Supplemental Project Driver: Equipment Material/Condition/Performance/Risk

Legend

Specific Assumptions Reference: AEP Guidelines for Transmission Owner %
Identified Needs (AEP Assumptions Slide 8) e
Problem Statement: IO ., "
e Ollution 34 Gt LINCOLN o
* Lincoln Tap 138kV ~3.65 Miles e ' ! gl bl :
* Steel lattice double circuit 397 ACSR construction with all 20 structures et Harvest Park

original from 1947 — sk

161 kv

* 9 open hardware conditions on 7/20 structures

— 345 kv
= 500 kv

* Insulator equipment and hooks with moderate wear o

Allen - Robison Park #2 345 Gircuit

r - Lincoln 69 Circuit

n No. 2 138 Circuit
Lincoln No. 1 138 Circ

* 50% of the towers had flashed insulator strings

* Corrosion on insulator caps & pins

AEP Local Plan - 2022 35
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AEP Transmission Zone: Supplemental

B Lincoln Extension Retirement
Need Number: AEP-2021-IM011

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan
01/21/2022

Previously Presented:
Solution Meeting 10/15/2021
Needs Meeting 04/16/2021

E:Hacienda
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Supplemental Project Driver: Equipment Material/Condition/Performance/Risk

Specific Assumptions Reference: AEP Guidelines for Transmission Owner Identified e
Needs (AEP Assumptions Slide 13) Cﬂi
Problem Statement: ~ e .
— 23mv Omni Source -
* Lincoln 138/69/34.5kV BN " "oiicn . e L NCOLN :
46 kv ~1,INCA (REA g
* CB“B”, “C” and “I” are 1995, 1988 and 1987 vintage 145-PA type breakers T Harves:”;::‘ e 3; ;
* The 145-PA Type Breakers are experiencing marked increases in malfunctions. e :?; §
There have been 437 recorded malfunctions on 132 total units of this model — o §§§ :
type on the AEP System. The most common issues are related to loss of SF6 gas ~ — s i35 i
and mis-operations. The expected life of the bushing gaskets and door o

inspection port seals is 25 years; all three of these units have reached this age.
Seals that are no longer adequate can cause SF6 leaks to become more
frequent. Low SF6 pressure in the breaker reduces the ability of the breaker to
correctly interrupt a fault. Additionally, low pressure alarms and SF6 leaks lead
to increased maintenance costs. The manufacturer provides no support or parts
for this model of circuit breakers. Finally, SF6 leaks impact the environment.

* CB “B” has experienced 37 fault operations

AEP Local Plan - 2022 36
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Need Number: AEP-2021-IM010, AEP-2021-IM011

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan
01/21/2022

Selected Solution:

Retire the ~3.65 mile 138kV Lincoln extension and reconnect the existing line
between Robison Park and Allen. The extension can be retired due to previous
upgrades strengthening the underlying sub-transmission system through
connections to other sources and a rebuild of the existing Robison Park-Allen and
Lincoln-Robison Park lines which increased the 138 kV capacity. This extension
does not impact the larger 138 kV network as Lincoln station will keep three 138
kV sources to serve the Fort Wayne area.

Cost: $2.8M (s2655.1)

At Lincoln station, retire 138kV CB “B” and “C”, Replace 138kV CB “I” and relocate
138kV CB “A” to the old CB “C” position.

Cost: $2M (s2655.2)
Total Estimated Transmission Cost: $4.8M
Projected In-Service: 3/25/2025

Supplemental Project ID: s2655.1-.2

Project Status: Scoping

AEP Local Plan - 2022

AEP Transmission Zone: Supplemental
Lincoln Extension Retirement

Robison
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Lincoln
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BOUNDLESS ENERGY

Need Number: AEP-2021-IM020

Process Stage: Submission of Supplemental Project for inclusion in the
Local Plan 01/21/2022

Previously Presented:
Solution Meeting 10/15/2021
Needs 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)

Problem Statement:

Colony Bay - lllinois Rd 69kV line (6.92 miles):

* 71 of the 189 poles are original 1969 wood poles.

* 6.33 miles of line is original 1969 556.5 AL conductor
* Since 2015 there have been 6 momentary outages

* Structures fail NESC Grade B, AEP Strength requirements and ASCE
structural strength standards

* 14 of 36 structures assessed had issues such as ground line decay,
insect/bird, shell damage

* 30% of structures on this line were identified as having beyond
normal levels of decay.

AEP Local Plan - 2022

AEP Transmission Zone M-3 Process
Colony Bay — Illinois Rd 69kV
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ELECTRIC
POWER' AEP Transmission Zone: Supplemental
S Colony Bay — lllinois Rd 69kV

Need Number: AEP-2021-IM020

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan
01/21/2022

Selected Solution:

On the Colony Bay — lllinois Rd 69kV line, rebuild approximately 2.7 miles and re-
conductor approximately 3.6 miles with 556.5 ACSR. The 3.6 miles to be
reconductored has newer structures that do not need replaced due to various
INDOT and Fort Wayne road widening projects that have replaced structures more
recently but kept the original conductor in place.

Estimated Cost: $10.7M (s2656.1) lllinois Rd

Aboite 69kV Switch: ‘-

Replace Aboite 69kV Switch due to the line structure replacements.
Estimated Cost: $0.8M (s2656.2)

Colony B
Total Cost: $11.5M olony Bay
Projected In-Service: 10/01/2025 ‘ .
Supplemental Project ID: s2656.1-.2 Aboite
Project Status: Scoping e
500 kv ——
35 kv —
138 kV
69 kV ——
M5V ——
23 kV ——
New ——

AEP Local Plan - 2022




ELectrie
POWER AEP Transmission Zone M-3 Process
BOUNDLESS ENERGY Colby Area Improvements

Need Number: AEP-2019-IM010
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan
01/21/2022

Previously Presented:
Solutions Meeting 10/15/2021
Needs Meeting 04/23/19 Sunstrand (cuss

D";wanc (City)

énlby

Supplemental Project Driver: Equipment Condition/Performance & Operational

FIelelIlty Berrien Springs Hydro - Colby 34 Circult

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

Problem Statement:
Colby Station -
* Breakers A, B, C, D, and E
* 1963-1968 vintage oil breakers
* CB Fault operations: CB A(38), C(67), D(86), E(12) — Recommended(10)

e Breaker B control cabinet has documented corrosion concerns

* Since 2017 breaker D's operation counter hasn’t functioned

* Currently contains a 3-terminal line within the station.

AEP Local Plan - 2022 40



ELECTRIC
POWER AEP Transmission Zone M-3 Process
Colby Area Improvements

Need Number: AEP-2020-IM001 b= Sister Lakes
o

Process Stage: Submission of Supplemental Project for inclusion
in the Local Plan 01/21/2022

Previously Presented:
Solutions Meeting 10/15/2021
Needs Meeting 02/21/2020

Supplemental Project Driver: Equipment Sunstrand

Twin La
(FBEC)

Condition/Performance/Risk (cust.) Colby

ope . . . .. rl rowe : nd
Specific Assumption Reference: AEP Guidelines for Transmission Andrews-.  Eau Claire indian L ake " _
Owner Identified Needs (AEP Assumptions Slide 8) University =* . sRowagiac

(cust.) Barrett  (City)

Problem Statement: (FBEC)

Oronoko it o

o Berrien ‘
Sprine;

* 15.72 miles of wood pole structures with horizontal insulators BERRIEN SP
rebuilt in 1995 HYDR STAT

* 148 structures with at least one open condition, 31% of the Pokagon Twp
structures on the line

Berrien Springs-Colby 69kV line

* Open conditions include insect or woodpecker damage, | 4 B Kenzie Creek . = Wolverine
broken or stolen ground wire conditions, and broken or o IR [ P . Dailey (FBEC) o "
. . | [ 2 2 Wl Pokagon(MBH) '
burnt insulators. The damage caused by the insects and (N ;
woodpecker activity have decimated poles in this area.

* QOutages: 2 permanent since 2015
. CMI: 297,132 S

4 o RV - R
[ — !
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Number: AEP-2021-IM030

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 01/21/2022

Previously Presented:
Solutions Meeting 10/15/2021
Needs Meeting 09/17/2021

Supplemental Project Driver: Equipment Material/Condition/Performance/Risk

Specific Assumptions Reference: AEP Guidelines for Transmission Owner ldentified Needs (AEP

Assumptions Slide 8)

Problem Statement:

* Colby 138/69/34.5kV
* 69/34.5kV XFR 1
* 1965 Vintage unit
* DGA indicates elevated levels of CO2 gas concentration
* Decomposition in paper insulating materials
* Wood tie foundations
* No oil containment
* 138/12kV XFR 2
* 1970 Vintage LTC unit
* DGA shows Ethylene levels exceeding Acetylene which indicates deteriorating internal
components
* Dielectric data indicates this LTC is at greater risk of failure.
* Increase of Power factor indicates an increase of particles in the oil
* Wood tie foundation
» 138kV Bus structures are corroding
* 34.5kV bus structures are corroding.

AEP Local Plan - 2022

St?tiun

Circuit
— 12kV
— 14 kV
— 23 kv
34 kv
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AEP Transmission Zone: Supplemental
Colby Area Improvements
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BOUNDLESS ENERGY

Need Number: AEP-2020-IM001, AEP-2021-IM030 & AEP-2019-
IMO10

Process Stage: Submission of Supplemental Project for inclusion in
the Local Plan 01/21/2022

Selected Solution:

Blossom Trail — Colby 34.5kV : Retire the ~10.2 miles of 34.5kV line
between Blossom Trail — Dowagiac Tap.

Estimated Cost: $3.0M (s2657.1)
Rudy Tap 34.5kV : Replace the failed Rudy Tap Switch.
Estimated Cost: $0.7M (s2657.2)

Colby North Ext 138kV : Reterminate the Valley 138kV line into
Colby with a .1 mile new extension.

Estimated Cost: $1.1M (s2657.3)

Colby South Ext 138kV : Reterminate the Kenzie Creek 138kV line
into Colby with a .25 mile new extension.

Estimated Cost: $1.5M (s2657.4)

Colby — Rothedew 34.5kV line : Reterminate the Rothedew 34.5kV
line into Colby.

Estimated Cost: $0.3M (s2657.5)

Colby - Dowagiac 34.5kV : Reterminate the Dowagiac 34.5kV feed
back into Colby station.

Estimated Cost: $1M (s2657.6)

AEP Local Plan - 2022

AEP Transmission Zone: Supplemental
Colby Area Improvements
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BOUNDLESS ENERGY

Need Number: AEP-2020-IM001, AEP-2021-IM030 & AEP-2019-IM010

Process Stage: Submission of Supplemental Project for inclusion in the
Local Plan 01/21/2022

Selected Solution:

Colby — Rudy Tap 34.5kV : Reterminate the Rudy Tap 34.5kV feed back
into Colby station.

Estimated Cost: $1M (s2657.7)

Colby — Kenzie Creek 69kV : Reterminate the Kenzie Creek 69kV feed
back into Colby station.

Estimated Cost: $0.7M (s2657.8)
Colby 138kV Switch: Retire the Colby 138kV Switch.
Estimated Cost: $0.2M (s2657.9)

Colby 138/69/34.5kV: On the existing property, build a new 138kV yard
with 4 CB’s built in a ring configuration. Install a new 138/34.5 50MVA
XFR with a low side CB protecting the single line exit toward Rudy Tap to
replace the source previously served by the retired line to Blossom Trail.
Install 3 34.5kV CB’s on a new 34.5kV bus that will be connected to the
existing 138/69/34.5kV XFR, and the Rothedew and Dowagiac exits.
Install a new 69kV CB toward Kenzie Creek.

Estimated Cost: $11.9M (s2657.10)

AEP Local Plan - 2022

AEP Transmission Zone: Supplemental
Colby Area Improvements
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BOUNDLESS ENERGY

Need Number: AEP-2020-IM001, AEP-2021-IM030 & AEP-2019-
IMO10

Process Stage: Submission of Supplemental Project for inclusion in
the Local Plan 01/21/2022

Selected Solution:

Blossom Trail 138/69/34.5kV: Remove CB “M” and reuse it at Colby
station.

Estimated Cost: $0.2M (s2657.11)
Total Estimated Transmission Cost: $21.6M

Ancillary Benefits:

Due to the planned retirement of Eau Claire and Indian Lake
34.5kV substations, installing a 138/34.5kV XFR at Colby will allow
AEP to retire the 10.2 mile Blossom Trail — Colby 34.5kV line that
has seen significant damage from woodpeckers and insects.

Process Stage: 10/15/2021
Projected In-Service: 6/13/2024

Supplemental Project ID: s2657.1-.11

Project Status: Scoping

AEP Local Plan - 2022

AEP Transmission Zone: Supplemental
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{ ELECTRIC o

POWER AEP Transmission Zone M-3 Process
e New Buffalo — Bridgman 69kV Rebuild
Need Number: AEP-2021-IM016

Process Stage: Submission of Supplemental Project for inclusion in the Local
Plan 01/21/2022

Previously Presented:
Solution Meeting 10/15/2021
Needs Meeting 5/21/2021

Supplemental Project Driver: Equipment Condition/Performance/Risk

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

Specific Assumption Reference: AEP Guidelines for Transmission Owner LAVYZSIBDE -
Identified Needs (AEP Assumptions Slide 13) ("ABH) — 13
L 161

Problem Statement: L akSaiiie — 230
New Buffalo — Bridgman 69kV line: — 500
* 22.1 miles of mostly 1964-68 wood pole

- 765

* Conductor is 336.4 ACSR and 4/0 ACSR Thmm])_'!}z;ree (oF:]

* Since 2015 there have been 4 momentary and 6 permanent outages on New BuliEW Bumaio — i
the Three Oaks — Bridgman circuit. Rickerman

* Since 2015 there have been 8 momentary and 2 permanent outages on dBead Road

the Three Oaks — Bosserman circuit.

* 4,488,189 CMI from 2015-2020 on the Bosserman — Three Oaks circuit

* Structures fail NESC Grade B, and AEP Strength requirements with
portions failing ASCE structural strength standards

* 23 of 53 structures assessed had wood decay such as rot, heavy checking
or woodpecker damage.

* All inspected poles show moderate to heavy shell decay

AEP Local Plan - 2022 % o i
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Need Number: AEP-2021-IM016

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan
01/21/2022

Selected Solution:

New Buffalo — Bridgman 69kV line:
Rebuild the 22.1 mile New Buffalo — Bridgman 69kV line with 556.5 ACSR Dove.
Estimated Cost: $55.5M (s2658)

Projected In-Service: 10/01/2025
Supplemental Project ID: s2658
Project Status: Scoping

AEP Local Plan - 2022

AEP Transmission Zone: Supplemental
New Buffalo — Bridgman 69kV Rebuild
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Need Number: AEP-2020-AP036

NDLE

SS ENERGY

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 02/15/2022

Previously Presented:
Solutions Meeting 11/19/2021
Needs Meeting 7/17/2020

Supplemental Project Driver: Customer Service

Specific Assumptions Reference: AEP Connection Requirements for the AEP Transmission System (AEP
Assumptions Slide 7)

Problem Statement:

Distribution requested a new station (Winston Avenue) located just south of the Hancock-Walnut Avenue
69 kV circuit to serve load currently fed from Walnut Avenue Station, which is located in the flood way of
the Roanoke River as determined by FEMA and the Army Corps of Engineers. There have been several
instances in the last three years where prolonged periods of rain have resulted in water levels that
reached the bottom of the breaker control cabinets in the station.

Medical related load continues to grow in the area served by Walnut Avenue Station. The main feed for
Roanoke Memorial Hospital (RMH) is the Walnut Avenue/South Roanoke 12 kV feeder. RMH has plans to
construct a new 15 story (2 MVA) expansion at nearby Crystal Springs along with a renovation/relocation
of their existing Cancer Center by April 2024. The load on the South Roanoke 12 kV feeder is projected to
reach 8.9 MVA, or 69% of its 12.9 MVA capability by summer 2024. This load is primarily RMH and while
the concern is not necessarily related to a projected overload, it is about having Roanoke’s largest
hospital served by a main feed in the Roanoke River Floodway and its alternate feed (Wasena/Wiley
12kV) in the Roanoke River Floodplain.

The Walnut Avenue/Maher Ave 12 kV feeder has seen and will continue to see medical related growth.
Recent additions have been the Virginia Tech School of Medicine, Carilion Biomedical center for which
the first of three planned expansions was announced for 6/2020. The load on the Maher Avenue 12 kV
feeder is projected to reach 9.1 MVA, or 80% of its 11.4 MVA capability by summer 2024. While the
concern is not necessarily related to a projected overload, cold load pickup is a concern following an
outage when trying to restore power on a 12 kV feeder when its load exceeds 9.0 MVA.

AEP Local Plan - 2022
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ELecTRIc
POWER AEP Transmission Zone M-3 Process

Need Number(s): AEP-2020-AP036 Roanoke, VA Area

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 02/15/2022

Phase 1 - Selected Solution:
* Extend a 0.37 mile double circuit 69 kV line to the new station location by tapping the existing Existing
Hancock-Walnut Ave 69 kV Circuit using 556 ACSR 26/7 overhead conductor. Estimated Cost:
$2.8M (s2663.1)

* Establish new 69 kV station (Winston Avenue) in a straight bus configuration with 2-69 kV circuit Vo P
breakers, 69/12 kV, 25 MVA transformer with high-side circuit switcher and three 12 kV feeder | — | | Mudlick | & Foundry -
breakers. Estimated Cost: $0 (Station cost is Distribution) (s2663.2)

* Update relay settings at Walnut Ave and Hancock stations. Estimated Cost: $0.03M (s2663.3)

Projected In-Service: 12/1/2023
Project Status: Scoping

Phase 2 - Selected Solution:
* At Winston Ave install a second 69/12 kV, 25 MVA transformer with high-side circuit switcher and
12 kV feeders. Estimated Cost: SO (Station cost is Distribution) (s2663.4) Proposed
* At Roanoke install a second 138/12 kV Distribution transformer with high-side circuit switcher and
12 kV feeders. Estimated Cost: $2 M (s2663.5)

* Retire Distribution from Walnut Ave. Station. Estimated Cost: $0 (Station cost is Distribution) Walker Machine Winston Walnut
(s2663.6) | Hancock | | Mudlick | & Foundry Ave. Ave.

Projected In-Service: 12/1/2026
Project Status: Conceptual

Total Estimated Transmission Cost: $4.83 M

Ancillary Benefits: VIV p— e
This project will be completed in 2 phases to transfer load away from Walnut Ave. which is located in a flood way DI ——
while continuing to provide reliable service to sensitive customers currently served and future growth. 138 kv
Supplemental Project ID: s2663 j;:v
23 kV —
New

AEP Local Plan - 2022
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BOUNDLESS ENERGY

Need Number: AEP-2021-IM025
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 02/15/2022
Previously Presented:

Solution Meeting 11/19/2021
Needs Meeting 07/16/2021

Project Driver: Equipment Material Condition, Performance and Risk

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

Problem Statement:
Hummel Creek — Marion Plant 34.5 kV (Vintage 1967)

Length of Line: 4.47 miles
Total structure count: 136 with 119 dating back to original installation.

Original Line Construction Type: Wood monopole and two pole structures with cross arm
construction.

*  Porcelain insulators

Conductor Type: 556,500 CM ALUM/1350 19 Dahlia

Condition Summary

*  Number of open conditions: 19 structure open conditions

* Open conditions include knee/vee brace, shielding/grounding open conditions
related to the ground lead wire with missing or stolen, hardware, broken
insulators.

* Based on the ground crew assessment most poles and arms assessed are in poor
condition with a overall condition of the line moving towards increased
maintenance cycles and less reliability.

* Structures fail NESC Grade B, AEP Strength requirements, and ASCE structural
strength standards

* The grounding method utilizes butt wraps on every other structure, providing
reduced lightening protection for the line.

AEP Local Plan - 2022
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l é:@éféfé‘" AEP Transmission Zone M-3 Process
il Hummel Creek — Marion Plant 34.5 kV line rebuild

Need Number: AEP-2021-IM025 Existing

Process Stage: Submission of Supplemental Project for inclusion in the
Local Plan 02/15/2022

Selected Solution:

Hummel Creek — Marion 34.5 kV: Rebuild ~4.5 miles of 34.5 kV line with
the conductor size 556.5 ACSR 26/7 Dove to 69 kV standards. The following
cost includes the line rebuild, line removal and ROW.

Cost: $11.3 M (s2664) 138 kv
69 kV

Proposed 345 KV
Total Cost: $11.3 M 23 kV

Projected In-Service: 10/15/2026 New
Supplemental Project ID: s2664

Legend

500 kV
345 kv

Project Status: Scoping

AEP Local Plan - 2022 51
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Need Number: AEP-2021-OH053
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 02/15/2022
Previously Presented:

Solution Meeting 11/19/2021

Need Meeting 10/15/2021

Project Driver:

Equipment Material/Condition/Performance/Risk

Specific Assumption Reference:

AEP Guidelines for Transmission Owner Identified Needs (AEP Assumptions Slide 13)

Problem Statement:
West Bellaire 138 — 69 kV Transformer #2:

Transformer #2 has failed due to a short circuit event verified by extremely high excitation currents

and oil sampling results.

* Transformer Age: 1969, rewound in 1989
* Nameplate Rating: 115/128.8 MVA

AEP Local Plan - 2022

AEP Transmission Zone M-3 Process
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Need Number: AEP-2021-OHO053

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 02/15/2022

Selected Solution:

Replace the failed 138-69 kV transformer with a spare transformer (130 MVA nameplate, 2016
vintage). Cost includes removal costs, transport, and installation of the transformer. Estimated Cost:
$0.5M (s2665)

Total Estimated Transmission Cost: S0.5M
Projected In-Service: 1/6/2022
Supplemental Project ID: s2665

Project Status: In service

AEP Local Plan - 2022

AEP Transmission Zone M-3 Process
West Bellaire Transformer Replacement

Single transformer
replacement. Bubble diagram
not applicable.
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POWER® AEP Transmission Zone M-3 Process

Lynchburg, VA Area

Need Number: AEP-2020-AP041

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 02/23/2022
Previously Presented: [Manee (AE)
Solutions Meeting 12/17/2021
Needs Meeting 10/16/2020

Supplemental Project Driver: Customer Service

Specific Assumption Reference: AEP Connection Requirements for the AEP Transmission
System (AEP Assumptions Slide 7)

Problem Statement:

AEP Distribution is requesting a new 138/12 kV transformer at Reusens station to transfer
load from Peakland and Boonsboro stations due to the following concerns:

* Peakland station site inadequate for significant expansion (size & terrain) and is currently @Boonsboro
served by a radial tap from Reusens — Dearington 69 kV line.

* Both Peakland 12 kV circuits are loaded over 90% summer capacity
* Boonsboro 138/12 kV, 20 MVA transformer loaded over 90% in winter

* Boonesboro 12 kV circuit projected to overload by summer 2025

P e
{
3

.

AEP Local Plan - 2022
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Need Number(s): AEP-2020-AP041

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 02/23/2022
Selected Solution:

Reusens Station ($3.07 M)

* Expand Reusens Station and install 138/12kV, 20MVA transformer connected to 138 kV bus #2,
12 kV bus regulators and two 12 kV breakers (s2667)

Estimated Total Cost: $3.07 M

Ancillary Benefits:

Reliability to customers served from Peakland and Boonsboro stations will increase by transferring
load to Reusens, eliminating the potential for future overloads

Projected In-Service: 3/31/2022

Supplemental Project ID: s2667

Project Status: Engineering

AEP Local Plan - 2022
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Need Number: AEP-2019-IM017

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

04/25/2022

Previously Presented:
Solutions meeting 1/21/2022
Needs Meeting 4/23/2019

Supplemental Project Driver: Equipment Condition/Performance/Risk

Specific Assumptions Reference: AEP Guidelines for Transmission Owner Identified Needs

(AEP Assumptions Slide 8)
Problem Statement:

Industrial Park — Wallen 34kV (~3.3 Miles)
* 1925 vintage steel lattice construction

* There are currently 5 open conditions on this line with majority being structure issues.
The O&M cost of the line is expected to increase as the age of the line increases.
* Six wired Copper conductor with copper weld shield wire. Copper conductors become

brittle with age and Copper weld conductor has long been obsolete

Industrial Park 138kV
* Breakers F, D & E 34kV

* 1967 vintage Oil breakers

* Fault Operations: F(18), D(0) & E(14) — Recommended(10)
* Breakers G 69kV

* 1967 vintage Oil breakers

* Fault Operations: G(50) — Recommended(10)

* Qil filled breakers have much more maintenance required due to oil handling that their
modern, vacuum counterparts do not require. Finding spare parts for these units is
difficult or impossible, and these models are no longer vendor supported.

* Multiple wood pole 138kV transformer lead support structures inside Industrial Park

Station

AEP Local Plan -2022
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ELECTRIC ..
POWER AEP Transmission Zone: Supplemental
Northern Melita Area Improvements
Need Number: AEP-2020-IM006
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan Wallen
04/25/2022 ey 34 Circuit &
Previously Presented: . &
Solutions meeting 1/21/2022 Summ’g =
Needs Meeting 2/21/2020 ‘L‘
‘e
Supplemental Project Driver: Equipment Condition/Performance/Risk o
Specific Assumptions Reference: AEP Guidelines for Transmission Owner Identified _§
Needs (AEP Assumptions Slide 8) =
'
Problem Statement: 5
a2
McKinley 138/69/34.5kV 3
* Breakers G 34kV {2
* 1956 vintage Oil breakers g ?
* Fault Operations: G(10) — Recommended(10) \ *
* Qil filled breakers have much more maintenance required due to oil handling that ey - Colony g, & ;
modern, vacuum counterparts do not require. Finding spare parts for these units is W %
difficult or impossible, and these models are no longer vendor supported. Qil spills ad® ; %
can result in significant costs associated with mitigation. Aine
D‘
McKinley — Spy Run 34.5kV line asset (~5 miles) a‘! D, aytor” |
* 1960 vintage wood crossarm con§truction McKinle, Street (GE)
* There are currently 42 open conditions on this line across 37 unique structures (27% : [RETIRED]
of the line) including, but not limited to, split crossarms, rot top, rot heart and broken
grounds.

* Structures are in the river flood plains and in the flood control berm.

AEP Local Plan -2022
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AEP Transmission Zone: Supplemental
Northern Melita Area Improvements

Need Number: AEP-2020-IM025

Process Stage: Submission of Supplemental Project for inclusion in the Local
Plan 04/25/2022

Previously Presented:
Solutions meeting 1/21/2022
Needs Meeting 11/20/2020

Supplemental Project Driver: Equipment
Material/Condition/Performance/Risk

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

Problem Statement:

Industrial Park 138/69/34.5kV Station:

138/69/34.5kV Transformer 1

* Manufactured in 1967

* Transformer has increased levels of CO2 indicated in the dissolved gas
analysis.

* Level of CO2 indicates decomposition of the paper insulating materials
which impairs units ability to withstand faults.

* The downward Interfacial Tension trend paired with upward power factor
trend indicate that there are increased particles within the oil, which
decreases the dielectric strength of the transformer.

* Doble tests on the bushings indicate changes in the bushing power factor
and capacitance. This change indicates these bushings are at a greater risk
of failure.

AEP Local Plan -2022
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ELECTRIC
POWER’ AEP Transmission Zone: Supplemental

Northern Melita Area Improvements
Need Number: AEP-2021-IM004

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan
04/25/2022

Circuit Centerline

Previously Presented: — :2

Solutions meeting 1/21/2022 ‘ ‘ —
Needs Meeting 02/17/2021 | 3’ TATE"! — 2
\ ‘ — 34

40

Specific Assumptions Reference: AEP Guidelines for Transmission Owner R _ :z
Py Run

Identified Needs (AEP Assumptions Slide 8) e TR .
aSPY RUN -

— 138
— 161

Supplemental Project Driver: Equipment Material/Condition/Performance/Risk

Problem Statement:

Spy Run 138/34.5kV Station

138/34.5kV Transformer 3

* Manufactured in 1975

* Per DGA analysis, this transformer has increased levels of gassing of Ethylene,
Ethane, and CO2

* The low level of dielectric strength indicates acid coating insulation with sludge
ready to deposit in the transformer, increasing the risk of failure.

* The levels of moisture and dielectric strength indicate the insulation system is
in poor condition, reducing the ability of the unit to withstand through faults.

a’l&;";}awton Park
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<
‘ﬂ
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Need Number: AEP-2021-IM005
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 04/25/2022

Previously Presented:
Solutions meeting 1/21/2022
Needs Meeting 3/19/2021

Supplemental Project Driver: Equipment Material/Condition/Performance/Risk

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

Problem Statement:

* Industrial Park — Spy Run 34.5kV ~4.2 Miles

* Wood pole line originally constructed in 1965

* 45 structures have at least one open condition (37% of line) including Rot Top,
Insect Damage and Woodpecker holes

* 18 structures were assessed by an aerial drone and 12 assessed by ground crew. 6
structures had heart rot, 12 structures had insect/woodpecker damage.

* 121,563 CMI over the past 5 years with 2 outages

* Structures do not meet 2017 NESC Grade B loading criteria, do not meet current
AEP structural strength requirements, and do not meet the current ASCE structural
strength requirements.

Model: N/A

AEP Local Plan -2022

AEP Transmission Zone: Supplemental
Northern Melita Area Improvements
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Need Number: AEP-2019-IM017, AEP-2020-IM025, AEP-2021-IM004,
AEP-2021-IM005 & AEP-2020-IM006

Process Stage: Submission of Supplemental Project for inclusion in the
Local Plan 04/25/2022

Selected Solution:

Spy Run-Melita 69kV

* Rebuild the Spy Run — McKinley 34.5kV line as the ~2.2 mile Spy Run —
Melita 69kV line and retire the remaining 2.8 miles.
Estimated Cost: $12.15M — $24.8M depending on route
considerations and underground construction through this heavily
developed urban area. (s2682.1)

Melita Station

* Add a 69kV CB to Melita station.
Estimated Cost: $1.2M (s2682.2)

Fulton Station

* Rebuild the through-path of Fulton 34.5/12kV station at 69kV and
replace the transformer with a 69/12kV unit.
Estimated Cost: $0.6M (2682.3)

Spy Run Station

* At Spy Run station, replace transformer #3 with a 138/69/34.5kV unit.
Move the Fulton exit from 34.5kV to 69kV.
Estimated Cost: $2.6M (2682.4)

McKinley Station
* Retire CB “G” at McKinley station.
Estimated Cost: $0.2M (s2682.5)

Wallen Station
* Retire the 34.5kV voltage class equipment at Wallen station.
Estimated Cost: $0.2M (s2682.6)

AEP Local Plan -2022

AEP Transmission Zone: Supplemental
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AMERICAN
ELECTRIC .
POWER AEP Transmission Zone: Supplemental

Northern Melita Area Improvements
Need Number: AEP-2019-IM017, AEP-2020-IM025, AEP-2021-IM004,

AEP-2021-IM005 & AEP-2020-IM006
Process Stage: Submission of Supplemental Project for inclusion in the Legend

Local Plan 04/25/2022
Selected Solution:
Industrial Park

* At Industrial Park station, retire the entire 34.5kV voltage class, install a
new 138/12kV load delivery to replace the 34.5/12kV delivery. Replace
69kV CB “G”, Replace the 138/69kV XFR 1 and add a high side switcher

to XFR 1.
Estimated Cost: $11.1M (s2682.7)

Wallen-Industrial Park 34.5kV
* Retire the ~3.3 mile Wallen — Industrial Park 34.5kV line.
Estimated Cost: $2.9M (s2682.8)

Glenbrook Station
* Retire Glenbrook 34.5/12kV substation
Estimated Cost: SOM (s2682.9)

Industrial Park-Spy Run 34.5kV
* Retire the ~4.2 mile 34.5kV Industrial Park — Spy Run line
Estimated Cost: $2.2M (s2682.10)

Beckwith Station

* Install a new 138/12kV Beckwith substation to take the place of
Glenbrook with 2 25MVA XFR’s and a 138kV bus tie CB.
Estimated Cost: $1.5M (s2682.11)

Industrial Park-Spy Run 138kV
* Cutin the Industrial Park — Spy Run 138kV to Beckwith station.
Estimated Cost: $0.6M (s2682.12)

Total Estimated Transmission Cost: $35.25M-$47.9M
AEP Local Plan -2022
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ELECTRIC .
POWER AEP Transmission Zone: Supplemental

Northern Melita Area Improvements
Need Number: AEP-2019-IM017, AEP-2020-IM025, AEP-2021-IM004,

AEP-2021-IM005 & AEP-2020-IM006

Process Stage: Submission of Supplemental Project for inclusion in the
Local Plan 04/25/2022

Ancillary Benefits: Removes 7.5 miles of 34.5 kV line and converts 2.2
miles to 69 kV, moving the Glenbrook and Fulton delivery points to 138
kV and 69 kV respectively. The existing 34.5 kV feeds are out of phase
with the surrounding 138 and 69 kV systems, requiring a drop-and-pick
outage whenever the 34.5 kV source is out of service. This project
simplifies the transferability of the existing load and removes 7.5 miles
of line through urban Fort Wayne area.

Projected In-Service: 5/1/2023
Supplemental Project ID: s2682.1-.12
Project Status: Scoping

AEP Local Plan -2022
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Need Number: AEP-2020-OH019
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 04/25/2022

¢
z

Previously Presented:

AEP Transmission Zone M-3 Process

Canton, Ohio

Timken
TIMKEN

GAMBRINUS

Solution Meeting 1/21/2021
Need Meeting 05/22/2020

Supplemental Project Driver:

Customer Service, Equipment Material Condition, Performance and Risk; Operational Flexibility & Efficiency
Specific Assumption Reference:

AEP Guidelines for Transmission Owner Identified Needs (AEP Assumptions Slides 7, 8)

Problem Statement:

£ v
NEGLEYs& Timken
f Gambrinus

Q@ ni o
“ Timken Water

TIMKEN Treatment
RICHVILLE s/ Plant (Cust)

Timken
Richville

Customer Service:

Timken Richville 138kV Station

» Peak customer load is 150 MW; steel mill with an arc furnace.

» Outage history: the customer has experienced 2 prolonged outages over the past 5 years. Any interruption to service is
disruptive and costly for this facility.

 The customer’s sensitive equipment includes a continuous caster, electric arc furnace, and refining furnaces. If there is
a loss of power it could lead to the customer having to dump the molten steel and risks the steel solidifying in the
equipment. These events would be very detrimental to the company’s long-term business operations.

Operational Flexibility & Efficiency:

Timken Richville 138kV Station

* The station contains 2- 138kV lines and 2- 138kV customer feeds with only a single 138kV bus-tie breaker. A fault on
either of the 138kV lines or bus will take out up to 75 MW of load for a single event (1/2 of peak load).

* Afault on either 138KkV circuit requires tripping one of the customer’s 138kV breakers to clear the fault. If the customer’s
equipment were to fail to clear a line fault, a single 138kV circuit fault would expand to take out both 138kV circuits
connected to Timken Richville, dropping the customer entirely and requiring additional remote-end clearing (at South
Canton or Timken station).

South

)

kY
by e
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BOUNDLESS ENERGY

Need Number: AEP-2020-OH019

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 04/25/2022
Previously Presented:

Solution Meeting 1/21/2021

Need Meeting 05/22/2020

Equipment Material Condition, Performance and Risk:

«  Timken Richville 138kV Station

 The station was constructed in 1985 and 32 of the 34 protective relays in the station are electromechanical (with 2 static

relays). Electromechanical relays lack vendor support, don’t have SCADA, and lack fault data collection.

* The line protection to Timken and to South Canton consists of an outdated pilot wire scheme that is increasingly prone to

failure.
» The RTU is a legacy model that is no longer supported by the manufacturer.
 AC station service comes from the customer’s substation, which is a reliability concern.
* The control house ceiling is made of an asbestos-cement product (transite).
 There is no fence separating AEP’s substation from the customer’s substation, which is a physical security risk.
» The metering PT’s and CT’s show signs of heavy rusting.

AEP Local Plan -2022
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ELectrie
POWER’ AEP Transmission Zone M-3 Process

Timken Richville Upgrade
Need Number: AEP-2020-OH019

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 04/25/2022 Existing.
Selected Solution:
Timk . South
At Timken Richville, install 2- 138kV circuit breakers on the 2 line exits to Timken & South Canton. Retire the old Rilg:vﬁlr:e Timken %l;;tza:t
control house and install a new prefabricated building with new relaying. Remote end settings updates only required at
South Canton. Estimated Cost: $3.55 Million (s2683.1)
At Timken, upgrade the 138kV line relays to coordinate with Timken Richville and Southeast Canton. Retire the pilot-
wire and electromechanical relays. Install new 3-phase CCVT’s. Estimated Cost: $0.63 Million (s2683.2) SheP'ir
Switc
At Southeast Canton, upgrade the 138kV line relays to Timken. Retire the pilot-wire and electromechanical relays.
Estimated Cost: $0.51 Million (s2683.3) South
Total Estimated Transmission Cost: $4.69 Million Canton
Projected In-Service: 8/1/2023
Supplemental Project ID: s2683.1-.3
Project Status: Scoping Proposed:
Timken Timk Southeast
Richville mien Canton
Shepler
fegend Switch
500 kV ———
M5 kV —— South
138 kV Canton
23 kV ——
New S
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Need Number: AEP-2021-AP026

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 04/25/2022

Previously Presented:
Solutions Meeting 01/21/2022
Needs Meeting 06/15/2021

Supplemental Project Driver: Equipment Material/Condition/Performance/Risk

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

Problem Statement:

North Blacksburg Station:
e 138/69-12 kV Transformer #1

1972 Vintage Transformer

The presence of Ethane, along with the indication of overheating faults, indicates decomposition of the
paper insulation that impairs the unit’s ability to withstand future short circuit or through fault events.
The dielectric is driven by the upward trend in insulation power factor, which indicates an increase in
particles within the oil.

The transformer has had issues with proper oil flow.

e 138/12 kV Transformer #2

1967 VintageThe presence of Acetylene, confirms the insulation system (oil and paper) is in poor condition
and also indicates electrical discharge faults of low energy have occurred within the main tank causing
electrical breakdown of the unit.

The transformer has significant rust spots and weld leaks.

This is allowing voltage phase imbalances, specifically high voltage, to pass through to distribution
customers served from North Transformer

Blacksburg station.

AEP Local Plan -2022
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ELectrie

POWER AEP Transmission Zone M-3 Process

Montgomery County, VA
Need Number(s): AEP-2021-AP026

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

N R R A R

Selected Solution:

North Blacksburg Station

* Replace existing Transformer #1 with a 130 MVA 138/69-12 kV transformer.

* Replace existing Transformer #2 with a 25 MVA 138/12 kV transformer and
add bus regulators.

* Add a 69kV circuit breaker on the low side of Transformer #1

Estimated Total Transmission Cost: $4.06 M (s2684)

Ancillary Benefits: A 69kV breaker in between Transformer #1 and the 69kV bus

would maintain two way service to Blacksburg Station which supplies a large load P
roposed

for Virginia Tech State University in the event of a high side fault. ~Toposed

Projected In-Service: 11/01/2024 - _ -
o

Supplemental Project ID: 52684

Project Status: Scoping
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AEP Transmission Zone M-3 Process
Robison Park — Sowers 138kV

Need Number: AEP-2021-1IM022

Process Stage: Submission of Supplemental Project for inclusion in the Local
Plan 04/25/2022

Previously Presented: “c‘:,‘;’,'ft‘;" Lake s Ea st Cirait Cenerine
Solution Meeting 01/21/2022 Line (im0 ; !
Needs Meeting 7/16/2021

- C‘C ollingwood
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Supplemental Project Driver: Equipment Condition/Performance/Risk

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

REMC)
[+ ]

Problem Statement:

Auburn - Robison Park #2 138 Circuit

uDiebold Road

Robison Park — Sowers 138KkV line:

* 13.6 miles of this 18 mile line is 1966 wood H Frame construction

* 4.3 miles of this 18 mile line is 1966 Steel lattice and isn’t identified as a R o
need at this time.

e 17.9 miles of this 18 mile line is 1966 636 Grosbeak ACSR conductor

* The wood structures fail AEP Strength requirements and ASCE structural
strength standards and AEP Shielding requirements

* The 2015-2020 time period has seen 4 momentary and 3 permanent
outages

* Line has been subject to 464,404 CMI to customers served out of Grabill
station.

* 15 structures were inspected by drone with 16 assessed by ground crew
» Moderate shell decay on most wood poles
» Most Cross Arms have moderate decay on top side of arms
«  40% of structures had broken/missing gounds.

* 11 structures with open conditions are on this line currently including
disconnected X Braces/Crossarms, Rot Top and broken ground leads.

— 230
— 3453
— 500
- 765

3mon) (1A
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Need Number: AEP-2021-IM022
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 04/25/2022
Selected Solution:

Robison Park — Sowers 138kV line:

Rebuild the 13.6 miles of wood construction with double circuit capable 138kV with one side
strung. Reconductor 4.3 miles of the steel lattice section with 795 Drake ACSR. This 4.3 mile
section is already constructed as double circuit capable.

Estimated Cost: $42.3M (s2685.1)

Replace switches and risers at Grabill switch to accommodate the line rebuild.

Estimated Cost: $1M (s2685.2)

Total Estimated Transmission Cost: $43.3M

Projected In-Service: 11/01/2025
Supplemental Project ID: s2685.1-.2

Project Status: Scoping

AEP Local Plan -2022

AEP Transmission Zone: Supplemental
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ELECTRIC
POWER AEP Transmission Zone: Supplemental

Kenzie Creek Rehab
Need Number: AEP-2021-IM021

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 04/25/2022

Previously Presented:
Solution Meeting 11/19/2021
Needs Meeting 07/16/2021

nThomson
_qunzie Creek

Supplemental Project Driver: Equipment Material/Condition/Performance/Risk

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

l:Pokagon(MBH)
Problem Statement: iz;
Kenzie Creek 345/138/69kV e
e CB“F’, “F1”, “F2”, “G” and “G1” are 1990’s vintage 145-PA type breakers Touw
* The 145-PA Type Breakers are experiencing marked increases in malfunctions. There have 34 kv
been 437 recorded malfunctions on 132 total units of this model type on the AEP System. The —
most common issues are related to loss of SF6 gas and mis-operations. The expected life of o Lake Street LS S
the bushing gaskets and door inspection port seals is 25 years. Seals that are no longer e - O T
adequate can cause SF6 leaks to become more frequent. Low SF6 pressure in the breaker e
reduces the ability of the breaker to correctly interrupt a fault. Additionally, low pressure — 230kv
alarms and SF6 leaks lead to increased maintenance costs. The manufacturer provides no Z e
support or parts for this model of circuit breakers. Finally, SF6 leaks impact the environment. e : .
* The CB'’s have experience the following faults and are above the manufacturers d i r -
iz 3 \fjx..\

recommended rating of 10 ' ll S
* Breaker G: 39 5 !
* Breaker G1: 24
* Breaker F1:12
* BreakerF: 29
* Breaker F2: 34

Model: N/A

Damintan
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Need Number: AEP-2021-IM021
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 04/25/2022

Selected Solution:

Kenzie Creek 345/138/69kV station:
Replace 138kV CB’s “F”, “F1”, “F2”, “G” and “G1” with 40 kA circuit breakers.
Estimated Cost: $ 1.8M (s2686)

Projected In-Service: 3/3/2021 3/3/2024
Supplemental Project ID: s2686

Project Status: Scoping

AEP Local Plan -2022

AEP Transmission Zone: Supplemental
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Dover Customer Service
Need Number: AEP-2021-OH042

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

04/25/2022 rBearto wn

Previously Presented:
Solution Meeting 01/21/2022
Need Meeting 08/16/2021

+
®
Ly
%
<
-

Project Driver: Customer Service

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

An industrial customer in Dover, Ohio has requested new transmission service. The
expected peak demand is 3 MW, with a requested in-service-date of July 2022.

|—=|n5r"|i55ic\; Line
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Need Number: AEP-2021-OH042
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 04/25/2022
Selected Solution:

Tap the Beartown-West New Philadelphia 69kV circuit and install a 3-way switch (“Stout Switch”).
Extend 2 spans of radial 69kV T-line to reach the customer’s substation. (s2687)

Total Estimated Transmission Cost: $1.41 Million
Projected In-Service: 07/01/2022

Supplemental Project ID: s2687

Project Status: Scoping

Model: 2026 PJM RTEP

AEP Local Plan -2022
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Need Number: AEP-2021-OH061
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 04/25/2022

Previously Presented:
Solution Meeting 01/21/2022
Need Meeting 11/19/2021

Project Driver:
Customer Service; Operational Flexibility and Efficiency

Specific Assumption Reference:

AEP Guidelines for Transmission Owner Identified Needs; AEP Connection Requirements (AEP
Assumptions Slides 12-13)

Problem Statement:

Customer Service:

AEP Ohio has requested a new load delivery point due to capacity loading limits at the Barnesville
69/12kV substation. The station is limited by its power transformer and secondary cables. The
transformer was manufactured in 1968, has poor oil quality, and has bushing issues reported.

Operational Flexibility and Efficiency:

The station is served radially via a 0.4-mile 69kV tap. This T-line tap dates back to 1942, with

original #1 copper conductor, and currently has 2 open conditions. Other projects in the area have

proposed to rebuild the remainder of the 69 kV line in the area.

Barnesville has an obsolete MOAB/ground-switch for the transformer protection system. This
requires remote-end breaker clearing many miles away, and drops another tapped AEP Ohio
distribution station in the process (Batesville).

AEP Local Plan -2022
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Need Number: AEP-2021-OH061
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 04/25/2022
Selected Solution:

Install a new distribution station (“Pumpkin”) adjacent to the 69kV transmission through-path south
of Barnesville. Retire Barnesville station. Estimated Cost $0.83 Million (does not include Distribution
costs for the station) (s2688.1)

Retire the 0.4-mile 69kV transmission line tap into Barnesville station. Estimated Cost: $0.46 Million
(s2688.2)

Loop the Speidel-Summerfield 69kV transmission line into Pumpkin station. Estimated Cost: $1.38
Million (s2688.3)

Total Estimated Transmission Cost: $2.67 Million
Projected In-Service: 12/01/2023

Supplemental Project ID: s2688.1-.3

Project Status: Scoping

Model: 2026 PJM RTEP

AEP Local Plan -2022
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Batesville Speidel
Proposed:
Pumpkin
Batesville

Pumpkin Station

Legend
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AMERICAN
ELECTRIC AEP Transmission Zone: Supplemental

POWER’
North Bluffton 69kV Load Addition

BOUNDLESS ENERGY

Need Number: AEP-2021-IM013

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 05/04/2022

Previously Presented: n:u”:yB Iuff
. . Wort ton
Solutions Meeting 2/18/2022 (City of

Needs Meeting 03/19/2021 Bluffton)

Supplemental Project Driver: Customer Request

Specific Assumptions Reference: AEP Guidelines for Transmission Owner Identified Needs (AEP ¥
Assumptions Slide 12) 4
3
Problem Statement: %7 5
North Bluffton 69kV R g
— 14 kv £
* City of Bluffton has requested an expansion to their delivery point to serve a new 5MW load e 5?
increase by November 1, 2021 e §
Model: 2025 RTEP e ag
e
— 138 kv
161 kV Bluffton

— 230 kv
— 345 kv
= 500 kv
— 765 kv

Bluffton Decker Bluffton (IM)
Drive (Cust) =

AEP Local Plan -2022



AMERICAN
ELECTRIC
POWER

JNDLESS ENERGY

Need Number: AEP-2021-IM013
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 05/04/2022
Solution:

North Bluffton 69kV Switch:
Install a new Switchpole to feed the new North Bluffton 69kV XFR.
Estimated Cost: $0.3M (s2690.1)

Kingsland — Bluffton 69kV:
Cut the new pole at North Bluffton into the 69kV line.
Estimated Cost: $0.3M (s2690.2)

Total Estimated Cost: $ 0.6 Million
Projected In-Service: 02/21/2022
Supplemental Project ID: s2690.1-.2
Project Status: Scoping

AEP Local Plan -2022

AEP Transmission Zone: Supplemental
*North Bluffton 69kV Load Addition

Kingsland

Murray

N.
Bluffton

Bluffton

500 kV

345 kv

138 kV

69 kV

345kv

23 kV
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New




AMERICAN AEP Transmission Zone M-3 Process
ELECTRIC

POWER' Babbitt 138 kV

BOUNDLESS ENERGY

Need Number: AEP-2021-OHO058

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

Plan 05/04/2022 Circuit Centerline

Previously Presented: -

Solutions Meeting 2/18/2022 — 2

Need Meeting 11/19/2021 .

Project Driver: -

Customer Service .

Specific Assumption Reference: o

AEP Guidelines for Transmission Owner Identified Needs (AEP Assumptions — 500

Slide 13) —

Problem Statement: Babbitt

*  AEP Ohio has requested a permanent capacity arrangement at Babbitt
Station to replace the temporary skid station installed that is currently
feeding long term load.

*  Model: 2025 RTEP

[,

AEP Local Plan -2022



AMERICAN
ELECTRIC
POWER
Need Number: AEP-2021-OH058

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan
05/04/2022

Solution:

*  Babbitt 138 kV station: Install (1) 138 kV 4000 A 63 kA circuit breaker &
breaker control relays to accommodate the installation of a new 138/34.5
kV distribution bank at the station. Estimated Cost: $0.7M (Cost does not
include the distribution scope of work to install the new permanent
transformer) (s2691)

Total Estimated Transmission Cost: $0.7M
Projected In-Service: 9/01/2023
Supplemental Project ID: s2691

Project Status: Scoping

Model: 2025 RTEP

AEP Local Plan -2022

AEP Transmission Zone M-3 Process

Babbitt 138 kV

Legend

500 kV

345 kv

138 kV

69 kV

345kV

23 kV

Existing:

Proposed:

Babbitt

Babbitt

O
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AMERICAN
ELECTRIC
POWER

OUNDLESS ENERGY

Need Number: AEP-2021-AP030

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 05/04/2022

Previously Presented:
Solution Meeting 02/18/2022
Needs Meeting 09/17/2021

Supplemental Project Driver: Equipment Material/Condition/Performance/Risk

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

Problem Statement:

* Peaksview-South Lynchburg 69 kV Line Asset
. 0.63 miles of 4/0 COPPER 7 conductor is 1938 vintage
. Structures 443-43 to 443-49 are all wood poles
o  Structure 48 is 2004 vintage
o 1 of the 3 poles of Structure 443-49 is 2001 Vintage
o 2 Open Structural Conditions on this section (woodpecker damage and
corroded cross-arms)

* Performance
. 4 Permanent Outages for 37.5 Total Hours
o 180,000 Customer Minutes of Interruption (CMI)
° 16 Momentary Outages - Lightning (7), Distribution (3), Unknown (2), Station
Insulator (1), Other Station Equipment (1), Animal (1) & Other (1)
. Operational studies identified thermal overloads of this line section during
upcoming scheduled construction outages in the area. Addressing the 4/0 COPPER

section will allow for upcoming outages to continue without risk to load served in
the area.

AEP Local Plan -2022

South
UL ynchburg

AEP Transmission Zone: Supplemental
Lynchburg, VA Area

South Lynchburg - Opossum Creek 138 kV AEP - APCO

Circuit Centerline
-7
— 12
— 14
— 23
— 34
40
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— 115
— 138
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— 230
— 345
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— 765
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AMERICAN
ELECTRIC
POWER

Need Number(s): AEP-2021-AP030

Process Stage: Submission of Supplemental Project for inclusion in the Local
Plan 05/04/2022

Solution:

Expressway-Perkins Park 69 kV
* Rebuild ~0.63 miles of 4/0 copper between Expressway and Perkins Park
Tap 69 kV (Str.443-43 to Str. 443-49) ($1.71 M) (s2692)

Ancillary Benefits:

Per Energy Delivery Operations, during the beginning of the scheduled fall of
2023 outage when both the Boonsboro — Reusens 138 kV and Graves Mill —
Reusens 138 kV lines are out related to PJM supplemental project s2192, the
Expressway — Perkins Park 69 kV line section can overload as high as 143% for
the loss of the Opossum Creek — South Lynchburg 138 kV circuit. Upgrading
the 4/0 Cu overhead conductor will provide additional operational flexibility in
order to sustain upcoming scheduled outages.

Estimated Cost: $1.71 M (s2692)
Projected In-Service: 10/31/2022
Supplemental Project ID: s2692
Project Status: Scoping

AEP Local Plan -2022

South
Lynchburg

Existing

Perkins
Park
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AMERICAN
ELECTRIC
POWER

BOUNDLESS ENERGY

Need Number: AEP-2020-AP043
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 05/04/2022

Previously Presented:
Solutions Meeting 2/18/2022
Need Meeting 11/20/2020

Project Driver: Equipment Condition/Performance/Risk

Specific Assumption Reference: AEP Guidelines for Transmission Owner Identified Needs (AEP
Assumptions Slide 8), AEP Presentation on Pre-1930s Tower Lines

Problem Statement:

Cabin Creek — London 46 kV (8.35 miles)
e Circuit is comprised primarily of 1913 vintage lattice steel (38%), 1999 vintage wood (27%) and
2011 vintage steel (29%)
* Line was originally constructed in 1913
* Circuit fails to meet 2017 NESC Grade B loading criteria, AEP structural strength
requirements, and fails to meet current ASCE structural strength requirements
* 4-bell porcelain insulators do not meet current AEP Standards
e Conductor on the line is primarily 3/0 and 4/0 Copper
* The circuit is located along the Kanawha River and has a history of landslides
* 9 Structures with at least one open condition (7% of the line)
* 13 structural conditions include rot top, insect damage, woodpecker holes, bent/damaged
steel lacing
* 58 hardware conditions related to rusted/corroded shielding and conductor hardware, broken
insulators and guys, worn/cracked conductor hardware
* Since 2014, there have been 9 momentary and 1 permanent outages on the Cabin Creek —
London 46 kV circuit
* Majority of the momentary outages were due to weather including lightning/wind
* Permanent outages were caused by vegetation fall-in from outside the ROW, flood/slides,
lightning/ice/snow
e Qutages resulted in approximately 10k customer minutes of interruption
* There are a significant number of landslides along the length of this line. Known slides have
occurred in the last 10 years. The terrain along the line is very rough and mountainous.

AEP Local Plan -2022
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ELECTRIC
POWER’ AEP Transmission Zone M-3 Process

Cabin Creek — London 46 kV Rebuild
Need Number: AEP-2020-AP045

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 05/04/2022

Previously Presented:
Solutions Meeting 2/18/2022
Need Meeting 11/20/2020

Project Driver: Equipment Condition/Performance/Risk

o
2
Specific Assumption Reference: AEP Guidelines for Transmission Owner Identified Needs (AEP i
Assumptions Slide 8) 3
x
Problem Statement: c
London Station %
* 46 kV CB-B 2
* 1988 vintage %
* The breaker is oil filled without oil containment; oil filled breakers have much more €
maintenance required due to oil handling. Qil spills are common and can result in
N . e . London (AP)
significant environmental mitigation costs. B s
* 53 total fault operations

e 46 kV CB-F
* 1968 vintage

* The breaker is oil filled without oil containment; oil filled breakers have much more
maintenance required due to oil handling. Qil spills are common and can result in
significant environmental mitigation costs.

* 15 total fault operations LR 44 / clet cenerine

* London station currently deploys 35 relays R 4

* 33 out of 35 relays are in need of replacement (94%)

» 28 are electromechanical relays which have significant limitations with regards to fault
data collection

* 5 of the microprocessor relays utilize legacy firmware
* Control House
* Asbestos/lead paint is present in the control house — 15
Access road to the station severely limits the ability to deliver large equipment to the station s
46 kV bus shows significant signs of rust on lattice members and on bolts

— 161
- 230

London Hydro

AEP Local Plan -2022
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AMERICAN
ELECTRIC
POWER

Need Number: AEP-2020-AP043, AEP-2020-AP045

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan
05/04/2022

Solution:

Rebuild approximately 4.5 miles of 46 kV line on the Cabin Creek — London 46 kV circuit
(total length approximately 8 miles) in an area where there’s larger than standard ROW
requirements due to long spans from ridge-ridge and more angle/dead ends required to
mitigate landslide risk in rugged terrain. Long access roads due to terrain. Trans Cost:
17.7M (s2693.1)

Remove/retire existing Cabin Creek — London (4.5 miles). Helicopter removal will be
utilized for existing line to avoid avoiding landslide prone areas. Trans Cost: 2.3M
(s2693.2)

Retire the existing Hugheston Station Trans Cost: 0.0M (s2693.3)

Rebuild London Station in the clear due to space constraints and access concerns. Install
four 46 kV circuit breakers in a single bus configuration, DICM and appropriate metering
equipment for the adjacent Hydro Plant. Trans Cost: 8.3M (s2693.4)

Rebuild approximately 1 mile of double circuit line from the existing London Hydro Station
to the new London Station. Due to terrain dead-end structures will be used to construct
this section of line. Trans Cost: 5.4M (s2693.5)

Rebuild approximately 1 mile of single circuit line on the Carbondale — London 46 kV to
accommodate the new London Station location. Trans Cost: 3.5M (s2693.6)

Total Estimated Transmission Cost: $37.2M

Ancillary Benefits: 4 miles of this line shares towers with the Cabin Creek — Kelly Creek 46
kV line and is already being rebuilt under baseline project B3280

Projected In-Service: 5/1/2025
Supplemental Project ID: s2693.1-.6
Project Status: Scoping

Model: 2025 RTEP
AEP Local Plan -2022

AEP Transmission Zone M-3 Process
Cabin Creek — London 46 kV Rebuild
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ELECTRIC
POWER’ AEP Transmission Zone M-3 Process

Troutville, VA Area
Need Number: AEP-2021-AP001

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 05/04/2022

;. <
2 =
Previously Presented: s
Solutions Meeting 2/8/2022 % 85’
Needs Meeting 1/6/2021 '5, s
=y
Supplemental Project Driver: Equipment Condition/Performance/Risk °§
S wY
Specific Assumption Reference: AEP Guidelines for Transmission Owner Identified Needs (AEP Assumptions Slide 13) dg_,,sm-“""s
Problem Statement: oy
Cloverdale Station: G o b
. 345/138 kV Transformer #11A Z

Cloverdale

Transformer 11A was manufactured in 1972 with identified upward trending insulation power factor which indicates increased

particles in the oil as well as elevated levels of ethylene indicating increased decomposition of the insulating paper materials,
decreasing the units ability to withstand electrical faults
. Unit leaks oil

Connected in parallel with transformer 11B; high-side connected directly to 345 kV bus #1 exposing it to faults and scheduled ’"g:;’:”
maintenance outages [

. 345/138 kV Transformer #11B

Transformer 11B was manufactured in 1997 with increased tertiary bushing power factor indicating capacitive layer deterioration.
The change in bushing dielectric data indicates the tertiary bushings are at greater risk of failure or loss of service of the
transformer. Also, observed elevated levels of carbon monoxide and carbon dioxide indicates decomposition of the paper insulation

that impairs the units ability to withstand future short circuit or through fault events
. Unit leaks oil

Connected in parallel with transformer 11A; high-side connected directly to 345 kV bus #1 exposing it to faults and scheduled
maintenance outages

. 345/138 kV Transformer #3

. High-side connected to 345 kV bus #2 via Motor Operated Air-Break Switch (MOAB) exposing the bus to momentary transformer
fault events

31 of the 94 microprocessor relays in the Cloverdale 138 kV Station were commissioned between 2003 and 2020 utilize obsolete
firmware

69 kV hook-stick circuit breaker and switcher disconnect switches identified in need of replacement with Gang Operated Air-Breaker
Switches

AEP Local Plan - 2022 86



AMERICAN

POWER® AEP Transmission Zone M-3 Process

Troutville, VA Area

Need Number(s): AEP-2021-AP001
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 05/04/2022

Solution:

Cloverdale Station Existing Proposed

* Replace 345/138 kV Transformer 11A & 11B with new 345/138 kV, 675 MVA Transformer 11 and
reconnect to the 138 kV structure via a new 138 kV tie-line with 3 custom single-pole structures outside
of the station in order to keep storage/driving space within the station. Install two new 345 kV 5000A 63
kA breakers to connect the new transformer and existing transformer 3 into a string position in the 345
kV yard.

* Replace all 69 kV hook-stick switches new 2000 A GOAB switches.

Total Estimated Transmission Cost: $12.33 M (s2694)

Ancillary Benefits:

Installation of 2 new 345 kV circuit breakers will allow for the high-side of the new 345/138 kV transformer

11 and the existing 345/138 kV transformer 3 to be located in a breaker and a half position, preventing an

outage of the 345 kV buses for loss of either transformer. T3 T11A//T11B T3 j\/ T11

Projected In-Service: 10/31/2025
Supplemental Project ID: s2694
Project Status: Scoping

500 kv
345 kv
138 kV
69 kV

3M5kV
23 kv

T

New

AEP Local Plan -2022
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AMERICAN

ELECTRIC A
POWER AEP Transmission Zone: Supplemental
BOUNDLESS ENERGY Danvi”e’ VA

Need Number: AEP-2021-AP027
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 8/26/2022
Previously Presented:

Solutions Meeting 3/18/2022
Needs Meeting 7/16/2021

Supplemental Project Driver: Customer Service

Circuit Centerline

Specific Assumptions Reference: AEP Connection Requirements for the AEP Transmission —
System (AEP Assumptions Slide 12) _
Problem Statement: —
* The City of Danville has requested a new delivery point to feed their West Fork station. =

The new delivery point will support the City’s networked 69 kV system. 58

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

AEP Local Plan - 2022 88



AMERICAN
POWER AEP Transmission Zone: Supplemental

Danville, VA

Need Number(s): AEP-2021-AP027

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 8/26/2022

Solution: Existing
* Establish new 138 kV Brosville station consisting of 2-138 kV, 3000 A, 40 kA circuit breakers and 138 kV revenue
metering. Estimated Cost: $5.27 M (s2746.1)

* Install 1.66 miles of greenfield double circuit 138 kV transmission line that will run from the new Brosville Station to
the new tap structure being installed on the Axton- Danville No.2 138 kV transmission line. Acquire associated Berry Hill Danville
ROW for new double circuit 138 kV line. Estimated Cost: $5.95 M (s2746.2)

* Install a tap structure to accommodate the new greenfield transmission line on the Axton-Danville #2 circuit.
Acquire associated ROW for new structure as needed. Estimated Cost: $0.84 M (s2746.3)

* Berry Hill & Danville remote end relay setting changes and fiber extension to Brosville. Estimated Cost: $0.25 M
(s2746.4)

Total Estimated Transmission Cost: $12.31 M
Proposed
Ancillary Benefits:
Establishing a new delivery point for the City of Danville will provide the reliability and redundancy needed by
supporting the three existing delivery points during outage scenarios. Specifically, the Brantley and Rocksprings Berry Hill Danville
delivery points cannot support the City’s entire load during an outage of the Riverside delivery point. The addition of
the proposed Brosville Station will address this issue.

The City of Danville’s total peak load is approximately 225 MW, of which ~80 MW is estimated to be served by the
new delivery point during peak months and ~50 MW during spring/fall months. The City of Danville serves
approximately 15 schools, the only Danville, Virginia hospital, 3 nursing homes and 2 industrial parks.

Projected In-Service: 9/1/2023
Supplemental Project ID: s2746.1-.4

Project Status: Scoping Brosville egend

500 kv

345 kV

138 kV

69 kv

345kV

23kV

AEP Local Plan -2022



AMERICAN
ELECTRIC
POWER

BOUNDLESS ENERGY

Need Number: AEP-2021-IM029

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 8/26/2022

Previously Presented:

Solution Meeting 3/18/2022
Needs Meeting 08/16/2021

Project Driver: Customer Service

Specific Assumption Reference: AEP Connection Requirements for the AEP Transmission

System (AEP Assumptions Slide 12)

Problem Statement:

A customer has requested new transmission service in Muncie, Indiana by March 2022.

Anticipated load is 16.16 MVA.

AEP Local Plan -2022

AEP Transmission Zone M-3 Process
Cowan 138 kV Customer Service
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feciase N AEP Transmission Zone M-3 Process

POWER .
Cowan 138 kV Customer Service
Need Number: AEP-2021-IM029

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 8/26/2022 Existi ng Delaware

Solution: Arnold Hogan Lantern Park
Cowan 138 kV: Install a new 138 kV four circuit breaker ring bus, 2-138 kV revenue metering, fiber and relaying. Estimated

Cost: $7 M (s2747.1) Cross Street Sw.

Cowan 138 kV North Extension and Right of way: Install ~0.1 mi of 138 kV single circuit with the conductor size 795 ACSR -

26/7 Drake. Estimated Cost: $0.45 M (s2747.2) Madison

Cowan 138 kV South Extension and Right of way: Install ~0.1 mi of 138 kV single circuit with the conductor size 795 ACSR Daleville

26/7 Drake. Estimated Cost: $0.45 M (s2747.3)

Fuson - 23" Street 138 kV: Replace two structures with dead end structures on the Fuson — 23" Street 138 kV circuit to

Fuson
connect the Cowan North Extension and Cowan South Extension. Estimated Cost: $0.66 M (s2747.4)
Medford
rd H .
231 Street relay upgrades. Estimated Cost: $0.3 M (s2747.5) Westinghouse
Fuson relay upgrades. Estimated Cost: $0.21 M (s2747.6)
Total Estimated Transmission Cost: $9.07 M 23rd Street
Ancillary Benefits: A ring bus is proposed to serve the two required feeds for the customer. Breakers are also required here Proposed Delaware
to eliminate having more than four automated switches on the circuit. Further, the load to be served (metal processing
plant) at Cowan station is extremely sensitive to momentary outages where any momentary outage results in lost product Arnold Hogan Lantern Park
and cleanup costs for any event. A ring bus will eliminate maintenance outages to the customer that would be needed in a
straight bus arrangement. Cross Street Sw.
Projected In-Service: 9/22/2022
Madison

Supplemental Project ID: s2747.1-.6
Project Status: Scoping Legend Daleville Fuson

345 kV — {) Cowan

138 kV

Medford
5KV Westinghouse
23 kV ——
AEP Local Plan -2022 New —— 23rd Street




AMERICAN
ELECTRIC
POWER

Need Number: AEP-2019-OHO034

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan
8/26/2022

Previously Presented:

Solutions Meeting 3/18/2022
Needs Meeting 6/17/2019

Supplemental Project Driver: Operational Flexibility, and Customer Service
Specific Assumption Reference:

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

South Greenwich-Willard (vintage 1964)

. Length: 15.22 Miles

. Original Construction Type: Wood

. Original Conductor Type: 4/0 ACSR 6/1 (Penguin)

d Momentary/Permanent Outages: 13 in the past 5 years

. Number of open conditions: 77

Open conditions include: Damaged Insulator, Structure, Guy Wire, Ground
. Lead Wire, & Shield Wire

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-intensive measures involving energized work
because a maintenance outage to such radial loads is generally not feasible.

AEP Local Plan -2022
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AEP Transmission Zone M-3 Process
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AMERICAN
ELECTRIC
POWER

BOUNDLESS ENERGY
Need Number: AEP-2019-OH034
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 8/26/2022
Solution:
AEP Scope:

. Install a new 3-way POP Switch (Boughtonville Sw) and 69 kV metering to address the hard tap to
Firelands’ Boughtonville station. $0.75 M (s2748.1)

. Install a new 3-way POP Switch (Lake Park Sw) and 69 kV metering to address the hard tap to
Lake Park Industries. $0.76 M (s2748.2)

. Install a new 3-way POP Switch (Greenwich Sw) to address the hard tap to the Village of
Greenwich’s Greenwich station $0.6 M (s2748.3)

*  Remove North Greenwich Switch. $0.07 M (s2748.4)

. Construct ~ 10.4 miles of new 69 kV line between South Greenwich and ATSI’s New London
delivery point using 556 ACSR conductor to give the existing radial line looped transmission
service . $18.0 M (s2748.5)

. Install a box bay and two new 69 kV 3000A 40kA breaker at South Greenwich to accommodate
the new line to New London (ATSI). $3 M (s2748.6)

. Remove the existing 69kV bypass line at Willard station. $0.32 M (s2748.7)
Cost estimate: $23.5 M

Legend
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23 kV
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AEP Local Plan -2022
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AMERICAN
ELECTRIC

POWER

BOUNDLESS ENERGY

Need Number: AEP-2019-OH034

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 8/26/2022

Solution:

ATSI Scope:

Build a new four breaker 69 kV ring bus substation adjacent to the Fireland’s New London distribution substation
Acquire the Fireland 69 kV tap (~2 miles) and rebuild as a double circuit into the new ring bus and loop in/out the
Hanville-Wellington 69 kV line.

Serve the Firelands New London distribution substation from the new ring bus substation. Hanville

Y'Y, YY"

Wellington

i i Nova
* Transfer the existing Firelands New London revenue metering from the existing location (line) into the Firelands New Fitchville New
London distribution substation at the transformer high side within the zone of protection. London
* Install new 69 kV tie line revenue metering equipment at the new ring bus substation exit to South Greenwich (AEP)
* Upgrade/adjust relaying at Hanville and Wellington
* Upgrade terminal equipment at Wellington
Transmission Line Ratings: AEP New-London South
* Hanville-New London 69 kV Line Greenwich 69 kV line
* Before Proposed Solution: N/A
* After Proposed Solution: 100 MVA SN / 121 MVA SE
* New London-Wellington 69 kV Line
* Before Proposed Solution: N/A
* After Proposed Solution: 100 MVA SN / 121 MVA SE AEP South
* New London-South Greenwich (AEP) 69 kV line Greenwich
* Before Proposed Solution: N/A
* After Proposed Solution: (AEP) 102 MVA SN / (AEP) 142 MVA SE
Legend
Estimated ATSI Project Cost: $10.0M (s2748.8)
500 kV ————
Status: Conceptual 25 kv
Projected In-Service: 9/3/2025 138 KV
Supplemental Project ID: s2748.1-.8 69 kV ———
Project Status: Scoping 34.5 kv ——
23 kV
New ——

AEP Local Plan -2022

ATSI Transmission Zone M-3 Process
New London 69 kV Project
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AMERICAN
ELECTRIC
POWER

BOUNDLESS ENERGY’

AEP Transmission Zone M-3 Process

Need Number: AEP-2021-OH038
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 10/11/2022

Previously Presented:
Solution Meeting 4/22/2022
Need Meeting 7/16/2021

Project Driver: Equipment Material/Condition/Performance/Risk

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

Problem Statement:

Lazelle Station

69 kV Circuit Breakers 61 & 62

* Breaker Age: 1967

* Interrupting Medium: Qil

* Fault Operations: 11 (CB-61)

¢ Manufacturer recommended Number of Operations: 10

* The manufacturer provides no support for these units and spare parts are increasingly more difficult
to obtain. Signs of internal flashovers are present and heavy rust is showing on the breaker itself.

* Qil breaker maintenance has become more difficult due to the oil handling required to maintain
them. Qil spills are frequent with breaker failures and routine maintenance and can become an
environmental hazard.

Westerville Station

69 kV Circuit Breakers 62 & 63
* Breaker Age: 1967

* Interrupting Medium: Oil

* Fault Operations: 22 (CB-63)

* The manufacturer provides no support for these units and spare parts are increasingly more difficult
to obtain. Signs of internal flashovers are present and heavy rust is showing on the breaker itself.

* Qil breaker maintenance has become more difficult due to the oil handling required to maintain
them. Qil spills are frequent with breaker failures and routine maintenance and can become an
environmental hazard.

AEP Local Plan -2022
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AMERICAN
l POWER " o
AEP Transmission Zone M-3 Process
North Columbus, OH

Genoa Station
69 kV Circuit Breaker 64

* Breaker Age: 1967 e | _ MALISZEWSKI )
* Interrupting Medium: Qil PR, 765 KV \‘\“\e‘
* Fault Operations: 15 (CB-64) : J R \K’
* Manufacturer recommended Number of Operations: 10 e :—" MALISZEWSK’ Genoa Twp
* The ma‘nufacturer provides no support for these units and spare parts are increasingly more difficult E A 138 Kv""Ifﬂ’HJ" Twp
to obtain. oy

* Qil breaker maintenance has become more difficult due to the oil handling required to maintain
them. Qil spills are frequent with breaker failures and routine maintenance and can become an
environmental hazard.

Sawmill Station
69 kV Circuit Breaker B

. Breaker Age: 1989 :
. Interrupting Medium: Qil *Sawm,l,
. Oil breaker maintenance has become more difficult due to the oil handling required to maintain
them. Qil spills are frequent with breaker failures and routine maintenance and can become an
environmental hazard. —— Westeryf”e
e The manufacturer provides no support for the family of circuit breakers and spare parts ) vesterville | ’}L
unavailable. Worthington Westerwllec_ 8

5

. This model family has experienced major malfunctions associated with their hydraulic Industries

mechanisms, eventually leading to failure. . C;
{OUKSIDE

5 Linworth  %ifhfiey; Busch

Worthington 1 Super Blendon Twp
Abrasives
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LECTRIC

Need Number: AEP-2021-OHO038

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan
10/11/2022

Solution:

Lazelle 69 kV Station: Replace 69kV circuit breakers 61 and 62 with 3000A
40kA breakers and associated equipment and relaying. Estimated Cost:
$0.62M (s2770.1)

Sawmill 138kV Station: Replace 69kV circuit breaker B with 3000A 40kA
breaker and associated controls. Estimated Cost: $0.4M (s2770.2)

Westerville 69kV Station: Replace 69kV circuit breakers 62 and 63 with
3000A 40kA breakers and associated equipment and relaying. Estimated
Cost: $0.44M (s2770.3)

Genoa 138kV Station: Replace 69kV circuit breaker 64 with 3000A 40kA
breaker. Estimated Cost: $0.28M (s2770.4)

Hyatt Telecom Site: Install Telecom site with CES SFP to communicate with
Lazelle station. Estimated Cost: $0.04M (s2770.5)

Total Estimated Transmission Cost: $1.78M

Additional Info: The supplemental work will be performed alongside the
baseline scope of work (B3297) which includes rebuilding ~4.23 miles of 69 kV
line between Sawmill and Lazelle station as well as replacing risers and switches.
Further, partial rebuild ~1.94 miles of 69kV Line between Westerville and Genoa
stations as well as replacing risers and switches.

Projected In-Service: 6/1/2025

Supplemental Project ID: s2770.1-.5

Project Status: Scoping
Model: 2026 RTEP

AEP Local Plan - 2022

AEP Transmission Zone M-3 Process

North Columbus, OH
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AEP Transmission Zone M-3 Process
Bradley — Layland 69 kV Project
Need Number: AEP-2020-AP042
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 10/11/2022
Previously Presented:

Solution Meeting 4/22/2022
Need Meeting 11/20/2020

Project Driver: Equipment Condition/Performance/Risk

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

ESun Mine

Problem Statement:
Bradley — Layland 69 kV (14.25 miles) ;m&‘ﬁt Hope

. Circuit is comprised mostly of wood pole structures

* 1930s vintage structures (81%)

Circuit Centerline
—_— 7

* Circuit fails to meet 2017 NESC Grade B loading criteria, AEP structural strength
requirements, and fails to meet current ASCE structural strength requirements

* 4-bell porcelain insulators do not meet current AEP Standards
. 39 structures with at least one open condition (38% of the structures)

* Structure conditions include rot top, insect damage, woodpecker holes

dley 46 Circuit

* Since 2014, there have been 30 momentary and 23 permanent outages on the Bradley -
Layland 69 kV circuit

* Majority of the momentary outages were due to weather including lightning/wind

* Qutages resulted in approximately 984k customer minutes of interruption
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AEP Transmission Zone M-3 Process
Bradley — Layland 69 kV Project

Need Number: AEP-2020-AP042

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan
10/11/2022
Solution: E HP
xistin
Retire the existing Bradley — Layland 69 kV line (approx. 14.3 miles) Total Estimated Bradley g Layland
Trans. Cost: $9.7M (s2771.1)
Construct a new double circuit 138 kV in/out line from the existing Bradley —
Grandview 138 kV line (approx. 2.6 miles) Total Estimated Trans. Cost: $8.3M
(s2771.2)
Prince Station: Retire existing station Total Estimated Trans. Cost: $0.0M (s2771.3)
Chessie Station: Install new 138 kV station including two 138 kV switches, circuit
switcher and 138/12 kV 20 MVA XFR Total Estimated Trans. Cost: $0.3M (s2771.4) o
rince

Grandview Station: Install a new 138/12 kV transformer to accommodate the
retirement of Prince Station Total Estimated Trans. Cost: $2.2M (s2771.5)
Bradley Station: Remove existing 69 kV breaker due to line retirement Total
Estimated Trans. Cost: $0.1M (s2771.6) Proposed
Layland Station: Remove existing 69 kV breaker due to line retirement Total Bradley Grandview
Estimated Trans. Cost: $0.1M (s2771.7)
Total Estimated Trans. Cost: $20.6M O
Ancillary Benefits: The majority of the existing Bradley — Layland line is located
within the Park Service Territory and will be retired and removed upon completion of
the proposed project, this also includes a crossing on the New River. The station will
also be re-located across the river and the work related to the new station and bank Legend
at Grandview will reduce exposure to the customers in the area. 345 kv aEm——
Projected In-Service: 5/1/2025 Chessie 138 kV
Supplemental Project ID: s2771.1-.7 69 kv
Project Status: Scoping 46 kv

34.5 kV
Model: 2025 RTEP S ——

ew
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AEP Transmission Zone: Supplemental
Pettit Ave — Melita 69kV
Need Number: AEP-2020-1IM023
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 10/11/2022

Previously Presented:
Solution Meeting 4/22/2022
Needs Meeting 11/20/2020

Supplemental Project Driver: Equipment Material/Condition/Performance/Risk
Specific Assumptions Reference: AEP Guidelines for Transmission Owner Identified Needs (AEP
Assumptions Slide 8)

- | Legend

St?tion

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
— 345kv

— sk 'PETTIT AVENUE

— 765 kv

Problem Statement:

* Pettit Ave — Melita 69kV ~1.84 Miles

* Originally constructed in 1967

* Wood pole construction with 61/62 structures original from 1967.

* Recent field inspection identified 48 of the 62 structures on the line have moderate to
advanced decay or shell damage.

* Additional conditions include insect damage and stolen/missing ground leads along
with the rot top and/or shell decay on the structures.

e Structures do not meet 2017 NESC Grade B loading criteria, do not meet current AEP
structural strength requirements, and do not meet the current ASCE structural strength
requirements.

anoa) 69 e - 3sa191lH

Model: N/A

glvfyhedale 138 Circuit_ - A
°rest. pleasant 69 C\*° :
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AEP Transmission Zone: Supplemental
Pettit Ave — Melita 69kV

Need Number: AEP-2020-IM023

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan
10/11/2022

Solution:

Rebuild the Pettit Ave — Melita 69kV 1.84 mile section on centerline utilizing 556.5
ACSR. Construction includes a high percentage of custom self-supporting running
corners and dead ends due to line angles created by route adjustments. Constrained
corridors are not suitable for guy wire installation. There are also an increased

number of structures per mile due to configuration of existing underbuild and -
existing distribution service connections to residential and commercial customers

along the existing line route. The line also passes through a heavily developed urban

area of Fort Wayne, requiring new easements along the route and short span
construction which all lead to higher than normal costs.

Legend

Total Estimated Transmission Cost: $7.4 to 12.0M (s2772)

500 kV (]
Projected In-Service: 2/14/2025 - . 345 kv —
Supplemental Project ID: 52772 138 kv
69 kV [ J
Project Status: Scoping 34 KV p—
New [ J
[ N J
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AEP Transmission Zone M-3 Process
East Lima — Columbus Grove 69kV Line Rebuild

Circuit Centerline
-_— 7

12

14

23

34

40

Need Number: AEP-2020-OHO037

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan
10/11/2022

Previously Presented:
Solution Meeting 4/22/2022
Need Meeting 10/16/2020 s

Project Driver: 88

Equipment Material/Condition/Performance/Risk i;:
161
230
345

Specific Assumption Reference: Columbus Grove (Paulding Putnam

AEP Guidelines for Transmission Owner Identified Needs

Problem Statement: @ﬂ!m
Line : ’Grove rove
ol b nt i wp

East Lima — Columbus Grove 69kV (vintage 1953)

Fuley L #Fandora

765

LINE CHARACTERISTICS
. Original install date: 1953
*  Length of Line: 10.86 miles M dwest Co-op
. Total structure count: 255; 150 dating back to original installation. : i : : Mre woe Twp Richlarid Two
. Original Line Construction Type: Wood monopoles " g il J Cairo

e Cross Arm Material: Wood 2 ¥ ' _ B‘EAVERDAM

i F oenverdanm
* The line has vertical and horizontal ceramic insulators and is butt wrap ; y -
grounded o |
*  Conductor: 4/0 ACSR 6/1 (Penguin) -72% and 556 kCM ACSR 26/7 (Dove) -28% " § : *
O o Blue Lick
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AEP Transmission Zone M-3 Process
East Lima — Columbus Grove 69kV Line Rebuild

CONDITION / PERFORMANCE / RISK ASSESSMENT:

Circuit Centerline

* Momentary/Permanent Outages and Duration: 20 total outages: 17 R i
(Momentary), 3 (Permanent) : -

14

*  5Year CMI: 911,294 a Blanchard [
Le vy > 34

. Number of open conditions: 112 Open conditions on 94 unique structures 40
45

* Open conditions include: rotten heart, woodpecker holes, insect damage, split 69
crossarms, burnt insulators, broken ground lead wires etc. - fjs
* Risk : ii?
«  Number of Customers at Risk: 3,272 Columbus Grove (Paulding Putnam - 222
 Load at Risk: 22.71 MVA Filey [#Aandora s

e The grounding/shielding and the insulation of the line is inadequate according @ﬂ!m
to the current AEP standards. ,ove

gy Midwest Co-op

I o Thar =
te wce Twp Richlard Twp

Camwro

BEAVERDAM

O eaveaerdarn

Blue Lick
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AMERICAN . .
ELECTRIC AEP Transmission Zone M-3 Process
Allen County, Ohio

Need Number: AEP-2020-OH046

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan
10/11/2022

Previously Presented:
Solution Meeting 4/22/2022
Need Meeting 12/18/2020
Project Driver:

Customer Service

D.T‘R. L:"VVU\'U\—'\ woo

Industries.

O Py
& o
< o

M =Buffton (OP)

Airport
(Hancock
Wood Co-op)

Campbell Roadoo

ircuit

Specific Assumption Reference:

¥
v onr

m
v
-
|
3
o
m
L
-3
e :
Midwest Co-op #
g v
]
o«
0
AEP Guidelines for Transmission Owner Identified Needs 2 o ¢
a @’. ~0\‘
- \l)

&
\3\

Problem Statement:

Customer Service:

. Station/Area Name: Bluelick Switch

. Load: 3.185MW Existing/3.7MW projected by 2029

. Customer Request: The customer has requested to upgrade their existing delivery
point from 34.5kV to 69kV.

d Requested In-service Date: 6/1/2024

- BEAVERDAM

A

(&)
«©
™
-~
x
<
[
-~
Q
P &
s 4
)
[
£
-

: &
&
<
<&

-
4
o

w

m

astLima

Lima 138 Cj, irossl
¢ «.‘t oq"\ 48 Cirouit

Ford Motor
O
Blue Lick
Ada (United

LAFAYETTE Co-0p)

(OP)- Dolahard - East Lima 69 Circuit

';‘m Thayer Road
-~

SEAST SIDE &
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Need Number: AEP-2021-OHO37, AEP-2021-OH046

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 10/11/2022

Sol

ution:

East Lima — Columbus Grove Line: Rebuild 9.3 miles of the East Lima - Columbus Grove line
between Columbus Grove and structure 38. Construct ~1 mile of greenfield 69 kV line between
structure 38 and the existing Bluelick Sw. Rebuild 1.65 miles of the 34.5 kV line section
between Bluelick and East Lima to 69 kV to provide looped service to the new 69 kV delivery at
Bluelick. Retire 1.7 miles of the Columbus Grove — East Lima line from structure 38 into East
Lima. Estimated Cost $25.547M (s2773.1)

Slabtown Switch: Install Slabtown SW with 1200A POP switches. Install Auto-sectionalizing on
the through path. Upgrade Bluelick delivery point metering. Estimated Cost $0.885M (s2773.2)

Bluelick Switch: Retire 34.5 kV Bluelick SW Estimated Cost $0.054M (s2773.3)

Cairo Switch: Replace Cairo switch with 1200A POP switches. Install SCADA control on the
through-path. Estimated Cost $0.706M (s2773.4)

East Lima Station: Upgrade telecom equipment at East Lima station. Estimated Cost $0.021M
(s2773.5)

Columbus Grove Station: In order to accommodate the line rebuild, work will be performed on
the existing Columbus Grove switch. Install a box bay with two 69 kV, 1200A line witch
automated MOABs, at Columbus Gove station. Estimated Cost $1.141M (s2773.6)

Total Estimated Cost: $28.354M
Projected In-Service: 05/15/2024

Supplemental Project ID: s2773.1-.6

Project Status: Scoping
Model: 2026 PJM RTEP Load-Flow and Short Circuit Models

AEP Local Plan - 2022

AEP Transmission Zone M-3 Process
East Lima- Columbus Grove 69kV

East

Agner SW Ottawa
North Columbus
Grove
Columbus Grove
East Lima o o
Cairo Blufft EXIStIng
uffton
Legend
500 kV —
345 kv I
138 kV
89 kV —
35KV Bluelick
23kV I
New —
Rockhill
East
Agner SW Ottawa
North Columbus
Grove
Columbus Grove
Proposed
East Lima

Cairo

. Bluffton

Slabtown SW

105 Rockhill




ELECTRIC

AMERICAN
POWER

BOUNDL

ESS ENERGY'

Need Number: AEP-2021-AP003
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 10/11/2022

Previously Presented:
Solution Meeting 4/22/2022
Needs Meeting 01/15/2021

Supplemental Project Driver: Customer Service

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

Problem Statement:

APCo Distribution has requested a new station to be served from the Broadford — Richlands 138 KV line.

The projected peak demand is 21 MW.

AEP Local Plan - 2022
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AEP Transmission Zone M-3 Process
Tazewell County, VA
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AEP Transmission Zone M-3 Process
Tazewell County, VA

Need Number(s): AEP-2021-AP003
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 10/11/2022 Existing

Solution:

* Construct a greenfield station (Salmon) with a 138/12 kV 25 MVA transformer with high side circuit - -

switcher. There will be two 12 kV feeders from the station. The 138 kV side will be a straight bus with
two 138kV circuit breakers. Estimated Cost: $0 (APCO Distribution Cost) (s2774.1)

* Tap the Broadford — Claypool Hill 138kV line and construct an in and out line to the greenfield Salmon
station by building 2.3 miles of greenfield double circuit 138kV line. The higher estimated cost is due to Legend
environmental surveying and a large amount of new access roads required for this greenfield line that is 500 KV
in hilly terrain. Estimated Cost: $8.5M (s2774.2)

45 kv ——

138 kV

* Build 4.1 miles of 96 ADSS Telecom underbuilt cable to connect Salmon station to the existing fiber 69 kv

network. Estimated Cost: $0.8M (s2774.3) 345kV
Total Estimated Transmission Cost: $9.3M Z:E:V
Projected In-Service: 9/1/2024 Proposed

Supplemental Project ID: s2774.1-.3
Project Status: Scoping
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AEP Transmission Zone M-3 Process

Belva — Clendenin Rebuild
Need Number: AEP-2021-AP021

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 10/11/2022

Previously Presented:
Solution Meeting 4/22/2022 . Morris Branch
Need Meeting 06/15/2021 Clendenigenzng ~ 1

Project Driver: Equipment Condition/Performance/Risk

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

ﬂHartIand

Problem Statement: Bernont
Belva 138/46 kV Station

* The transformer protection includes an obsolete MOAB-ground-switch system, which relies on
remote station fault clearing.

* The lack of sectionalizing at the station creates dissimilar zones of protection (line, bus, and
transformer) which can cause over tripping and mis-operations.

* Belva Station deploys 40 relays and currently 36 of the 40 (90%) are in need of replacement. 35
are electromechanical and 1 is static type, which have significant limitations with regards to part
availability and fault data collection/retention.

Bicirnors

Indorz

Lizemcres

FPond Gap

Circuit Centerline

— 7

— 12

— 14

— 23

— 34
40

— 46

— 09
a8

— 115

— 138

Kelly Creek uLilly Branch

Stag;on g Mammoth 2
Belva

‘ T S Belva

Brownsville oo

e u — 230
- 345
= 500

— 765
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AEP Transmission Zone M-3 Process
Clay County, WV

Need Number: AEP-2021-AP022
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 10/11/2022

Previously Presented:
Solution Meeting 4/22/2022 . Morris Branch
Need Meeting 06/15/2021 Clendenigenzng ~ 1

Project Driver: Equipment Condition/Performance/Risk

Clay

Specific Assumption Reference: AEP Guidelines for Transmission Owner Identified Needs (AEP

Assumptions Slide 13) Elioriew m

Problem Statement: Bernont
Hartland 46 kV Station

* Circuit switcher AA is a 2030-69 type SF6 filled switcher. The S&C 2030 family of circuit switchers
have no gas monitor and currently in-service units on the AEP system have experienced 80
malfunctions from May 2002 to August 2019.

* Vacuum bottles on MOABs ‘W’ and ‘Y’ show signs of damage.

Bicirnors
Indorz

Lizerncres
Fond Gap
Circuit Centerline
—7
— 12
— 14
Kelly Creek Lilly Branch — 2
Station P o
o 40
— 46
— &9
e 40 a8
— 115
— 138

g Mammoth OB elva

Belva

Brownsville oo

- 230

arbondale (AP) — aas
4]

= 500

— 765
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AMERICAN
AEP Transmission Zone M-3 Process
Belva — Clendenin Rebuild

Need Number: AEP-2021-AP023

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 10/11/2022

Previously Presented:
Solution Meeting 4/22/2022
Need Meeting 06/15/2021

mi” JMorris Branch
=l ":fllﬂaq Cobb

Project Driver: Equipment Condition/Performance/Risk

Specific Assumption Reference: AEP Guidelines for Transmission Owner ldentified Needs (AEP Assumptions Clay

Slide 13) Elicvizw m

Problem Statement: Berront
Belva — Clendenin 46 kV Circuit (~27 miles)

. Circuit is comprised mostly of vintage wood pole structures.
* OQOriginal vintage wood structures from 1940
* The Belva — Clendenin 46kV Line uses primarily original vintage conductor includeing 2/0 Copper,
4/0 ACSR and 336 ACSR.
¢ The circuit fails to meet 2017 NESC Grade B loading criteria, AEP structural strength requirements,
and ACSE structural strength requirements

e Since 2015, there have been 28 momentary and 30 permanent outages on the Belva — Clendenin 46kV
Circuit.
* The momentary outages were due to lightning (16), wind (3), misoperation (3), field error (1) Lizemcres
causes. FPond Gap
* The permanent outages were due to vegetation fall-in from outside of the AEP ROW (15),
lightning (7), vegetation contacts from inside the AEP ROW (4), flood/slide (1), crossarm failure
(1), ice/snow (1), and distribution (1) causes.

Bicirnors

Indorz

Circuit Centerline

* These outages caused 8.9M minutes of interruption for customers. The reported CMlI is an Kelly C:‘reek / ngy Branch -z
estimated value due to the wholesale delivery point at Hartland Station. Station | 41 moth . -
e Currently, there are 114 structures with at least one open structural condition, which relates to 44% of 7 elva e

the structures
» 357 structural open conditions primarily related to rotten poles and crossarms. Other structural : 115
conditions include woodpecker damage, leaning in-line, or split poles, broken rusted, or corroded ¢ ; Belva 138
crossarms, and a split knee/vee brace. sdinag S Brownsville 151
e 22 open forestry conditions related to brush clearances and dead trees 70
* 21 open hardware conditions related to broken, loose, or damaged guys, broken insulators, and i;j
rusted or worn conductor hardware. 765
* 1 open conductor related condition related to damaged conductor
* 1 open grounding condition related to a broken ground lead wire
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Need Number: AEP-2021-AP021, AEP-2021-AP022, AEP-2021-AP023
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 10/11/2022
Solution:

Rebuild the existing Belva — Clendenin 46 kV line to 138 kV standards (approximately 27 miles). Estimated
Trans. Cost: $85.6M (s2775.1)

Belva Station: Replace existing Gr. Sw. MOAB with a new 138 kV 3000 A 40 kA CB. Install a new 138 kV
3000 A 40 kA CB on the Belva — Gilboa 138 kV line at Belva Station. Install 9.6 MVAR cap bank. Estimated
Trans Cost: $2.9M (s2775.2)

Hartland Station: Replace existing MOABs W and Y with two new switches. Retire/Remove existing circuit
switcher AA and cap bank. Estimated Trans Cost: $0.7M (s2775.3)

Total Estimated Trans. Cost: $89.2M
Projected In-Service: 9/1/2026
Supplemental Project ID: s2775.1-.3
Project Status: Scoping

Model: 2026 RTEP

AEP Local Plan - 2022

AEP Transmission Zone M-3 Process
Belva — Clendenin Rebuild

Belva Clendenin
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BOUNDLESS ENERGY’

AEP Transmission Zone M-3 Process
Need Number: AEP-2021-IM019 Industrial Park — McKinley 138kV
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan ‘
10/11/2022

HUndustrial.
) Kroemer North |Park
Previously Presented: Eastern (REMC) i
Solution Meeting 4/22/2022 o clreut centerine
Needs Meeting 07/16/2021 —
— 14

Supplemental Project Driver: Equipment Condition/Performance/Risk

i o
Specific Assumption Reference: AEP Guidelines for Transmission Owner Identified Needs £ j‘D‘
(AEP Assumptions Slide 13) | o
1§
Problem Statement: ) o
Industrial Park — McKinley 138kV line: ; _ 1;;
* 4.59 miles of 1968 795 ACSR. ~1 miles is double circuited with McKinley — Melita 69kV % 16t
and ~.9 miles is double circuit with Melita — Hadley 69kV. The remainder is single 2 .Spring Street : _ zz:
circuit. E 1 — o
* All sections of this line is 1968 conductor, and 85/98 structures are original wood poles. T Road ; Fultog( -
There are 11 steel structures from 1968 and 2 steel structures from 2018 that are not b i 3;
identified as a need at this time. S
Slater Steel
* Structures fail NESC Grade B, AEP Strength requirements, and ASCE structural strength = Melit
standards T;)y[‘%"':_ sTt};!ZtD] 2
(1:E) [
e 18 structures were inspected by drone with 11 assessed by ground crew , ilEKinley
* 9 structures found to have moderate-heavy checking or insect/bird damage s

Several instances of insulators tipping away from pole

Comed

81% of poles inspected by ground crew had beyond normal decay. - |

12 open conditions are on this line including woodpecker damage, damaged guy wires,
damaged insulators

Y
j‘ 2 b,
e/l oy f'/
e ‘,{;v.i"-\‘f"'-u’r\_“'.ir‘ s

s :
iﬁ’m"i EKPC I‘,

N — .

$
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Need Number: AEP-2021-IM019

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 10/11/2022

Solution:
Industrial Park — McKinley 138kV line:

Rebuild the ~1 mile section that is double circuit with McKinley — Melita 69kV and rebuild the ~0.9 mile

section that is double circuit with Melita — Hadley 69kV in place. The remaining ~1.3 miles will be rebuilt

as single circuit. All new line conductor will be 795 Drake ACSR. The total rebuild length is 3.3 miles
double circuit and 1.3 miles single circuit for a total of 4.6 miles. (s2776)

The remaining ~1.4 miles is rebuilt under 52152

Estimated Cost: $ 9.3M
Projected In-Service: 11/01/2026
Supplemental Project ID: s2776
Project Status: Scoping

AEP Local Plan - 2022
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AEP Transmission Zone M-3 Process
Robison Park — Wallen 69kV

Need Number: AEP-2021-IM027

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan
10/11/2022

Previously Presented:
Solution Meeting 4/22/2022 Cir_cuit:’(:enterline
Needs Meeting 08/16/2021 e

llen - Woodland 69 Circuit

Hiple (NIPSCO

Supplemental Project Driver: Equipment Condition/Performance/Risk Robison _ ;:
Park 345kV

Specific Assumption Reference: AEP Guidelines for Transmission Owner ldentified Robiso: Robison - j;

Needs (AEP Assumptions Slide 13) Park 1 2g0r s ark 69kV o

“ Robison
rouit Y Park 34kV — &9
a8

— 115

Wallen — 138

. . . . is = en 69 Circuit 7 7, o
Robison Park — Wallen 69kV line (3.24 miles): ion - Whitley 34 Girowit ———— \ o
e . — 230
— 345
— 500

765

Model: N/A

Problem Statement:

38 Ci
obison Par! 4/ i P: _Wallen 1
k - Sorenson 345 Circuit Robison ark - Wal
Robi -

* 14 of the 44 structures are original 1930 Steel Lattice

* There are 7 wood poles with significant insect and wood pecker damage, with
insulators that are pulling away and flashed insulators.

* Remainder of structures are steel monopole and are in acceptable condition at this
time.

e 2.96 miles of line is original 1930s vintage 300,000 CM CU conductor
* Since 2015 there have been 5 momentary and 1 permanent outages

* 7 wood structures fail NESC Grade B, AEP Strength requirements and ASCE structural _
strength standards

p

§ A
iﬁfﬂ‘ 5

é,.g B = —— x
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AEP Transmission Zone: Supplemental
Need Number: AEP-2021-IM027 Robison Park — Wallen 69kV
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 10/11/2022
Solution:

Robison Park — Wallen 69kV line:
Reconductor the ~2.96 miles of 300,000 CU with 556.5 ACSR and replace 21 structures outlined in the Existi ng Diebold Rd

need with steel monopole structures. (s2777)
Estimated Cost: $6.3M

Supplemental Project ID: s2777

Projected In-Service: 11/01/2025

Project Status: Scoping .'

Wallen

Rob Park
Diebold Rd
Proposed
Wallen Legend
‘ M5 kV ——
Rob Park 138 kY

34.5 kV I

23 kV ——

New S
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Need Number: AEP-2021-OH006
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 10/11/2022

Previously Presented:
Solution Meeting 4/22/2022

Needs Meeting 2/17/2021

Supplemental Project Driver: Operational Flexibility, and Customer Service

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

Problem Statement:
The Newcomerstown- Cambridge and Leatherwood- North Cambridge 69kV lines were originally

constructed in 1926 with wood structures and copper conductor (3/0 CU). 79% of the lines still
utilizes the original 1926 copper conductor. The remaining sections have been replaced over the

years with 336 ACSR conductor.
The circuits have had 23 forced operations in the last 5 years of which 5 have been permanent

and resulted in 33.4 hours of down time and a CMI of 453,409.
There are currently 88 open conditions along the Newcomerstown- Cambridge 69kV line and 13
open conditions along the Leatherwood- North Cambridge 69kV mile long line.

The Leatherwood- North Cambridge 69kV line is served via a radial switch with old 1963 wood
pole structures. Radial service severely restricts the ability to perform routine maintenance and

restoration activities leading to longer customer outages.
The FOI limit is surpassed for Salt Fork Switch to Newcomerstown requiring a MOAB to be added
to Salt Fork. The existing structure is unable to accommodate this MOAB and a new switch pole
will be required. Building this switch at Str 212 will also not require rebuilding the 0.4 mile

double circuit spans thus increasing customer reliability as well

ATSI

Model: PJM 2026 RTEP Series Cases
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AEP Transmission Zone M-3 Process
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Need Number: AEP-2021-OH006

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 10/11/2022

Solution:

Rebuild approximately 4.6 mile of the Newcomerstown- Cambridge 69kV line that wasn’t
addressed under b3274 and b3345 utilizing 556 ACSR conductor $8.97 M (s2778.1)

Rebuild the 0.6 mile Leatherwood Sw- North Cambridge with double circuit 556 ACSR
conductor to provide loop service to North Cambridge station. $1.45 M (s2778.2)

Add line MOABs for each of the double circuit lines coming into North Cambridge station.
$0.28 M (s2778.3)

Remove the Leatherwood Switch that currently radially serves North Cambridge station.
$0.08 M (s2778.4)

Replace Salt Fork Switch with a new 1200A POP Switch. $1.13 M (s2778.5)

Cost estimate: $11.91 M
Projected In-Service: 6/1/2025
Supplemental Project ID: s2778.1-.5

Project Status: Scoping

AEP Transmission Zone M-3 Process
Seneca County, Ohio
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Need Number: AEP-2021-OH007

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan
10/11/2022

Previously Presented:
Solution Meeting 4/22/2022
Needs Meeting 2/17/2021

Supplemental Project Driver:
Equipment Material/Condition/Performance/Risk

Specific Assumption Reference:
AEP Guidelines for Transmission Owner ldentified Needs (AEP Assumptions slide 8)

Problem Statement:

Circuit Breakers F, G, H, J, K, & L

Breaker Age: F 1971, G 1971, H 1971, ) 1971, K 1971, & L 1988
Interrupting Medium: (Qil)

Fault Operations:

Number of Fault Operations: F 15, G 51, H 26, J 20, K19, & L 69
Manufacturer recommended Number of Operations: 10

Additional Breaker Information: These breakers are oil filled without oil containment;
oil filled breakers have much more maintenance required due to oil handling that their
modern, SF6 counterparts do not require.

Relays: Currently, 40 of the 76 relays (53% of all station relays) are in need of
replacement or upgrades. 39 of these are of the electromechanical type and 1 of the
static type which have significant limitations with regards to fault data collection and
retention.

RTU: The existing Data Concentrator — DOS type RTU installed at Fremont Center is a
non-standard RTU with no vendor support, no active warranty, no available training
and no Ethernet compatibility. In addition, this unit has high a malfunction rate.

Model: PJM 2025 RTEP Series Cases
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AEP Transmission Zone M-3 Process

Fremont, Ohio
Need Number: AEP-2021-OH007

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 10/11/2022
Solution:

. Rebuild the existing 69 kV yard to a breaker and a half arrangement. Install 11 new 3000A
40kA 69kV breakers and relocate one existing breaker into the new strings. $10.35 M
(s2779)

Cost estimate: $10.35 M
Ancillary Benefits:

Currently, the 69 kV bus at Fremont Center is a single bus design with five 69 kV transmission
lines and three transformers served from it. In order to improve operational flexibility and
address the 69 kV breakers identified at the station the 69 kV bus will be reconfigured to a
breaker and a half arrangement.

Projected In-Service: 12/15/2026
Supplemental Project ID: s2779

Project Status: Scoping

No bubble diagram needed. Station work only.
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Need Number: AEP-2021-OH023

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 10/11/2022

Previously Presented:
Solution Meeting 4/22/2022
Needs Meeting 4/1/2021

Supplemental Project Driver: Operational Flexibility, and Customer Service
Specific Assumption Reference:

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

Line Name: Howard- Fostoria 138kV

LINE CHARACTERISTICS

e Original Install Date (Age): 1928

. Length of Line: 45.34 miles

. Total structure count: 264

. Original Line Construction Type: Steel Lattice
. Conductor Type: 397 CM ACSR 30/7

CONDITION / PERFORMANCE / RISK ASSESSMENT:
. Outage History

11 momentary and 2 permanent outages with an average duration of 28.53 hours
. Condition Summary
. Number of open conditions by type / defects / inspection failures: 126

37 structure based open conditions consisting of bent lacing, rust on the leg of a structure,
vines on the leg of a structure and tower base, and tower base debris. There are currently
195 hardware based open conditions consisting of a broken/loose/missing conductors,
bird droppings on insulators, broken/burnt/chipped/rusty insulators, bent/broken/burnt
insulator assembly hardware and broken/loose/worn shield wire hardware.

Risk

. 410MW of planned generation on this line in the IPP queue.

Model: PJM 2026 RTEP Series Cases
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Need Number: AEP-2021-OH023
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 10/11/2022
Solution:

. Rebuild the 15.7 mile 138kV line between Howard and Chatfield stations with new 1033
ACSR conductor $36.96 M (s2780.1)

. Rebuild the 6.1 mile 138kV line between Melmore and South Tiffin stations with new
1033 ACSR conductor $14.97 M (s2780.2)

. Rebuild the 11.7 mile 138kV line between South Tiffin and West End Fostoria stations
with new 1033 ACSR conductor $30.19 M (s2780.3)

Cost estimate: $82.12 M
Projected In-Service: 5/1/2025
Supplemental Project ID: s2780.1-.3

Project Status: Engineering
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AEP Transmission Zone M-3 Process
New Albany, Ohio

BOUNDLESS ENERGY’

Need Number: AEP-2021-OH031

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan
10/11/2022

Previously Presented:
Solution Meeting 4/22/2022
Needs Meeting 5/21/2021
Project Driver:

Customer Service

& ST

Specific Assumption Reference:

AEP Connection Requirements for the AEP Transmission System (AEP

- a -
w.
Assumptions Slide 12) - Street 3495 kv AEp

Problem Statement:
Customer Service:
. A customer has requested transmission service at a site in New Albany, OH.

*  The customer has indicated an initial peak demand of 84 MVA with an
ultimate capacity of up to 240 MVA at the site.

Legend

Station .
|

Circuit
— 12 kv
— 14 kv

Customer’s Site
— 23 kv
34 kv
= 40 kv

46 kv
— B89 kv
88 kv
115 kv
138 kv
161 kv
230 kv
345 kv
500 kv
765 kv
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Need Number: AEP-2021-OH031

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan
10/11/2022

Solution:

Anguin 138 kV Station: Relocate the Anguin extension No. 4 into strings C & D at
Anguin station installing two circuit breakers in each string to complete the
strings. The new double circuit line to Brie station will be installed in strings A &
B. Expand DICM to accommodate additional relays. Estimated Cost: $1.33M
(s2781.1)

Anguin — Penguin DP1 138kV: Re-terminate the existing 138 kV Anguin
Extension lines into strings C & D at Anguin Station. Estimated Cost: $0.78M
(s2781.2)

Brie 138kV Station: Establish the greenfield 138kV Brie station. Two full breaker
and a half strings and 2 partial strings will be initially installed; total of ten (10)
138 kV breakers. Estimated Cost: $11.04M (s2781.3)

Anguin — Brie 138 kV: Build ~1.5 miles of greenfield 138kV double circuit line
between Anguin and Brie station with 2 Bundle ACSS 1033.5 Curlew. Extend the
telecom fiber into Brie station for relaying/communication. Short span
construction and larger than normal foundations are required in this area to
maintain clearances and paths for future development from the customers in
the area, leading to higher than normal costs for this line. Estimated Cost:
$7.83M (s2781.4)

Brie — Customer Why 1 138kV: Tie lines #1-4 to the customer’s facility.
Estimated Cost: $0.11M (s2781.5)

Total Estimated Transmission Cost: $21.08M
Projected In-Service: 6/1/2023
Supplemental Project ID: s2781.1-.5

Project Status: Scoping
Model: 2026 RTEP
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Fostoria, Ohio
Need Number: AEP-2021-OH054

o
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan L Srpe
10/11/2022g > J West End ,Williston Bascom (North
Fostoria Avenue
Previously Presented: ; Central Co-op)
Solution Meeting 4/22/2022 ia dAirco -
Need Meeting 10/15/2021 ! (North

Central Co-op)

Supplemental Project Driver:

Customer Service

Specific Assumption Reference:

AEP Guidelines for Transmission Owner Identified Needs (AEP Assumptions slide 12)
Problem Statement: bk

. Buckeye is requesting on behalf of North Central Electric Co-op a new 138kV
delivery point tapped off of the Fostoria Central — Melmore 138kV Circuit by
August 2022. Anticipated load is about 6.2 MVA.

Approximate Delivery
Point Location

Circuit Centerline
—_ 7
_— 12
- 14
c; — 23
o —_—
oy

“’ 40

uB erwick — 69

New Riegel

Seneca Twp

o South Berwick e
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Need Number: AEP-2021-OH054
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 10/11/2022
Solution:

* Iron Triangle Switch 138kV: Establish a new three way POP switch on the Fostoria Central —
Melmore circuit to serve new North Central delivery point. The through-path will include
auto-sectionalizing switches. Estimated Cost $0.866M (s2782.1)

* Iron Triangle — Loudon 138kV. Construct ~3.85 miles of single circuit 138 kV line utilizing 795
ACSR conductor between the proposed Iron Triangle Switch and the new NCEC Loudon
delivery point Estimated Cost $8.586M (s2782.2)

* West End Fostoria — Melmore 138kV: Cut in work will be required on the Fostoria —
Melmore Circuit for the Iron Triangle Switch. Estimated Cost $0.627M (s2782.3)

* Ohio Central — Fostoria Central 345kV. Modify Fostoria Central — South Berwick 345kV for
the Iron Triangle — Loudon 138kV line crossing. Estimated Cost $1.338M (s2782.4)

Total Estimated Cost: $11.432M
Projected In-Service: 7/1/2023
Supplemental Project ID: s2782.1-.4
Project Status: Scoping

Model: 2026 RTEP
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{ ﬂ'g,',",{ caN AEP Transmission Zone M-3 Process
POWER Worthington, OH

BOUNDLESS ENERGY’

Need Number: AEP-2022-OH001 : v - ped
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 10/11/2022 - = R j i

Previously Presented:
Solution Meeting 4/22/2022 P
Needs Meeting 1/21/2022 e
Supplemental Project Driver: :
Customer Service

Legend
Specific Assumption Reference: Station *
=
AEP Connection Requirements for the AEP Transmission System (AEP Assumptions Slide 12) Crent
Problem Statement: — 12kv
— 14 kV
Customer Service: — o3kv
I
* A customer has requested transmission service at a site North of AEP’s existing Huntley station _ :; k:
in Worthington, OH. 46 kv
- s
*  The customer has indicated a demand of 40 MW at the site. Zz k:
*  They are seeking an in service date of 4/1/2023 for their permanent transmission service. - EZ :: e
Model: 2026 RTEP 161 kv
- 230 kv
— 345 kv
— 500 kv
- 765 kv
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Need Number: AEP-2022-0H001

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan
10/11/2022

Solution:

Scherers Switch 138kV: Install a new 2000 A three-way Phase Over Phase
switch with SCADA automation on the Huntley — Greif through path and
install a bypass for maintenance. Estimated Cost: $0.800M (s2789.1)

Greif — Huntley 138kV line: Tap the existing Greif-Huntley 138kV circuit by
installing structures to carry the 69 kV underbuild Lazelle-Busch circuit and
maintain separation from the new Scherers Switch as well as install dead
end poles and centerline poles on each direction of the new switch.
Estimated Cost: $1.113M (s2789.2)

Cologix Extension 138kV: Construct ~0.24 miles of single circuit 138kV
radial transmission line from Scherers Switch to the new Cologix Customer
Station. Estimated Cost: $0.795M (s2789.3)

Total Estimated Transmission Cost: $2.708M
Projected In-Service: 4/1/2024
Supplemental Project ID: s2789.1-.3

Project Status: Scoping
Model: 2026 RTEP

AEP Local Plan - 2022
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AEP Transmission Zone: Supplemental

Need Number: AEP-2021-AP032

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 10/11/2022

Previously Presented:
Solutions Meeting 5/19/2022
Needs Meeting 11/19/2021

Supplemental Project Driver: Customer Service

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

Problem Statement:

* The City of Danville requested a new 69 kV delivery point located at Ballou Station in
Danville, VA to provide up to 25 MW of peak load (with an average load of 7-10 MW).

AEP Local Plan - 2022
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AEP Transmission Zone: Supplemental

Danville, VA
Need Number(s): AEP-2021-AP032
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 10/11/2022
Solution: _
Existing
* Ballou Station
* This station was recently abandoned due to a previous customer no longer being served there. This
project will remove all steel and cut all foundations down to 6" below grade. The only existing
equipment that will be reused are two H-frames and the control house (AEP will not have any relaying
equipment inside this buﬂdmg): . _ . . Berry Hill Danville
* Two 138 kV Motor Operated Air-Break Switches (MOABs) and high-side 69 kV, 3-element metering and
associated CT’s and PT’s will be installed
* Estimated Cost: $0 (Distribution) (s2783.1)
* Ballou-State Line 69 kV Line Asset
* Remove the temporary span between structure 290-58 and 289-1C, replace structure 289-1C, and
then reinstall the span into Ballou Station using 795 kcmil 26/7 Drake ACSR with a 7#10 Alumoweld
Shield Wire
* Estimated Cost: $0.46 M (s2783.2) Proposed
* Ballou-Danville 69 kV Line Asset
* Remove the temporary span between structure 290-58 and 289-1C, replace structure 290-58, and
then reinstall the span into Ballou Station using 795 kcmil 26/7 Drake ACSR with a 7#10 Alumoweld Berry Hill Danville
Shield Wire
» Estimated Cost: $0.42 M (s2783.3)
Total Estimated Transmission Cost: $0.88 M
Ancillary Benefits:
Establishing a new delivery point for the City of Danville will provide additional automatic sectionalizing on the existing
Corning Glass-Danville-Goodyear 69 kV Circuit, decreasing the amount of exposure to permanent faults.
Projected In-Service: 11/1/2023
Supplemental Project ID: s2783.1-.3 Brosville e

345 kV

Project Status: Scoping

138 kV

69 kv

345kV

23kV
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East Dover — Atwood Upgrade

Need Number: AEP-2020-OH029

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan
10/11/2022

Previously Presented:
Solution Meeting 05/19/2022
Need Meeting 06/19/2020

9 Atwoodhtwood
Project Driver: Equipment Condition/Performance/Risk Carroll
Specific Assumption Reference: ' *ﬂ)

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

East Dover Carroll Co-op 69kV (15.30 miles)

*  The line consists of wooden monopoles, H-frames and 3 pole structures.

e The line was originally built in 1958 with 4/0 ACSR conductor.

*  There are currently 95 structures (55.5% of the line) with at least one open
condition.

* 69 structures with open conditions consisting of insect damage, rot
top, rot heart, split crossarms, broken knee braces, rot shell, split
poles and woodpecker holes.

* 7 conductor-based open conditions consisting of damaged Merrick
conductors and malfunctioning splices. T Merrick

* 28 hardware-based open conditions consisting of loose/broken s (Carroll

. . . . . 34 kv
insulators, burnt insulators, insulators missing bolts and — aoky

broken/damaged/missing molding. 46 kv
— 69 kv

. For the 2015-2020 time period there have been 13 outage events on the e
Carrolton — East Dover Circuit. The permanent outages resulted in 2,344,426 — i1sky
minutes of interruption to the 2,643 customers served from the circuit (all Carroll — 138 kv

Electric Co-op). 161 kv
230 kv
345 kv
500 kv
755 kv

Unknown

undefined
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Need Number: AEP-2020-OH029

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan
10/11/2022

Solution:

Merrick Switch — Atwood Switch: Rebuild the existing 8.8 mile 69kV line section between
Merrick Switch and Atwood Switch, using 477 ACSR conductor. $19.92 Million (s2784.1)

Zoarville — Merrick Switch: Build 7.0 mile greenfield 69kV line between Merrick Switch and
Zoarville, using 477 ACSR conductor. $16.47 Million (s2784.2)

Merrick Switch — East Dover: Retire 6.5 miles of 69 kV line between Merrick Switch and
East Dover. $1.84 Million (s2784.3)

East Dover: Remove 69kV breaker K and associated equipment. Connect the modified
Carrollton 69KV circuit to breaker H; upgrade a small amount of risers at East Dover. $0.34
Million. (s2784.4)

Zoarville: Install 69kV switch and conductor to connect to new T-line entrance. Relay
settings updates at Carrollton. $0.14 Million. (s2784.5)

Total Transmission Cost: $38.71 Million

Ancillary Benefits: Addresses the 6.8-mile radial 69kV line to Zoarville station, by looping it
into the Carrollton circuit. The existing radial system puts Zoarville area customers at risk of
outages, due to the inability to take station or transmission line facilities out of service for
maintenance or repairs.

Projected In-Service: 05/01/2025

Supplemental Project ID: s2784.1-.5

Project Status: Scoping

Model: 2026 PJM RTEP Load-Flow and Short Circuit Models

AEP Local Plan - 2022
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Need Number: AEP-2020-OH029

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

10/11/2022
Existing:
Zoarville Atwood
Switch

East Merrick
Dover Switch
S. Intertie Greer

Switch

Tap

AEP Local Plan - 2022

Carrollton

AEP Transmission Zone M-3 Process
East Dover — Atwood Upgrade

Proposed:

Zoarville Atwood
Switch

Carrollton

East Merrick
Doven Switch

500 kV

M5 kv

138 kV

69 kV

S. Intertie Greer 345KV

i 23 kV
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AEP Transmission Zone M-3 Process
Hancock, Ohio

Need Number: AEP-2021-OH003
Circuit Centerline

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan Eb
ersole —
10/11/2022 g — :2

Previously Presented: — ;:
Solution Meeting 5/19/2022 o
Need Meeting 02/17/2021

40
Supplemental Project Driver:

— 46
- &89
Customer Service

88

115
138
161
230
345
500
765

Specific Assumption Reference:

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

Problem Statement:

. Buckeye is requesting on behalf of Hancock-Wood Electric co-op for a new 138kV
delivery point on the Ebersole — Findlay Center 138kV Circuit by August 2023.
Anticipated load is about 3 MVA.

Approximate Delivery Northeast
Point Location Yindlay

‘ Landmark
\7all Timbers (Hancock

Wood Co-op)

Ebersole - Findlay Center 138 Cirouit

Marion (Hancock
».‘Wood Co-op)
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AEP Transmission Zone: Supplemental

Portsmouth, Ohio
Need Number: AEP-2021-OH003

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan
10/11/2022

Solution:

. Invision Switch: Install a new switch on the Ebersole — Findlay center 138 kV
line to serve the new Buckeye Co-Op Cass Substation. Estimated Cost: $1.49 M
(s2785.1)

. Invision — Cass: Install approximately 0.1 miles of new 138 kV line from Invision
Switch to the Buckeye Co-op Cass Substation. Estimated cost: $595 k (s2785.2)

Total Estimated Transmission Cost: $2.085 M Existing:
Projected In-Service: 8/15/2023

Thornwood Ebersole
Switch

Supplemental Project ID: s2785.1-.2

500 kV

Project Status: Engineering pyP"

138 kV

69 kv

345kV

23 kV

T

Thornwood Invision el
Switch Switch

Proposed:

Cass
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Need Number: AEP-2021-OH013
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 10/11/2022

Previously Presented:

Solution Meeting 05/19/2022

Need Meeting 03/19/2021

Project Driver: Equipment Condition/Performance/Risk

Specific Assumption Reference:

AEP Guidelines for Transmission Owner Identified Needs (AEP Assumptions Slide 13)
Problem Statement:

George Washington-Kammer 138kV circuit (6.9 miles)

e The line consist of 6.7 miles of original (1956) lattice towers and conductor (6-wired 636 ACSR). There is 0.2
miles of newer construction that is in adequate condition (outside the substation at each end).

*  The shield wire design does not meet current shielding angle requirements.

*  There are currently 14 hardware-based open conditions on the line (primarily insulator damage), 1 conductor
condition (broken strands), and 1 structure condition.

. Some of the steel lattice towers show heavy rusting and corrosion. The original insulator strings show
significant residue/contamination, leading to risk of flashovers and circuit outages.

* Hook attachments freely move and wear through the hangers. This wear results in the loss of
steel section over time. That section loss reduces the strength of the connection which can
result in premature failure. There is evidence of hole elongation and the amount of steel left in
the hanger holding up the suspension insulators is thin.
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POWER AEP Transmission Zone M-3 Process
George Washington-Kammer 138kV Line Rebuild

Need Number: AEP-2021-0H013

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 10/11/2022

Existing:
Solution: Rebuild the George Washington — Kammer 138kV circuit, except for 0.1-mile of previously-upgraded 4
T-line outside each terminal station (6.7 miles of total upgrade scope). Remove the existing 6-wired steel
lattice towers and supplement the right-of-way as needed. (s2786)
Kammer
Total Cost = $18.3 Million
Projected In-Service: 06/01/2024
Supplemental Project ID: s2786
Project Status: Scoping
Model: 2026 PJM RTEP Load-Flow and Short Circuit Models
George
Washington
Proposed:
Kammer
George
Washington
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Need Number: AEP-2021-IM035
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 10/11/2022

Previously Presented:
Solution Meeting 04/22/2022
Needs Meeting 11/19/2021

Project Driver: Customer Service

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

Problem Statement:

AMZ Propco, LLC has requested new transmission service in Elkhart, Indiana by January 2023.
Anticipated load is approximately 8.5 MW.

AEP Local Plan - 2022
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{ ﬁ}"ﬁfﬁff" AEP Transmission Zone M-3 Process
RV Capital Customer Request

Need Number: AEP-2021-IM035
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 10/11/2022 Existi ng
Solution:

RV Capital 138 kV - Install a new 138KkV straight bus with a (2) 138kV MOAB switches, fiber and relaying.
Estimated Cost: $1.96M (s2787.1) ——— NiGttville

East Elkhart — RV Capital 138kV - Install ~1.44 mi of 138 kV single circuit from structure 1 to RV Capital on the East Hydro
Elkhart — Mottville Hydro 138kV circuit with the conductor size 795 ACSR 26/7 Drake.

Estimated Cost: $3.34M (s2787.2)

East Elkhart Stateline Metering - Relocate to Mottville Hydro.
Estimated Cost: $0.47M (s2787.3)

Total Estimated Transmission Cost: $5.77M

Projected In-Service: 3/28/2023

Supplemental Project ID: s2787.1-.3

Project Status: Scoping
Proposed
RV
Capital

Mottville
Hydro

500 kV

345 kV

138 kV

345kv

23 kV

——
I
—
I
—

New
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ELecTrie
POWER’ AEP Transmission Zone M-3 Process

Washington & Morgan Counties Ohio

Need Number: AEP-2019-OH045

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 10/12/2022 LD ’NC‘”N s = (REA)
(o] £ Legend
Previously Presented: B?’USTvl; McConnelsville 3&
Solutions Meeting 06/15/2022 o West Malta ' Tipple Hill Cireuit
Neelysville  nNorth :j';:
Need Meeting 07/24/2019 St % Muskingum .
Project Driver: ""451: -oh o
. iy . T . Co Muskingum Muskingum 46 kv
Equipment Condition, Operational Flexibility, and Customer Service River 345KV o River 138kV oo
Specific Assumption Reference: o ISP Globe BBEVERLY 1 ckingum River 115 kv
‘enn Twp I 138 kv
AEP Connection Requirements for the AEP Transmission System (AEP Assumptions Slide 12) & AEP Guidelines : Metal Goal Run 161 kv
. e . . Pennsville (Cust) Waterford — 230 kv
for Transmission Owner Identified Needs (AEP Assumptions Slide 13) g Steckport Waterford : _me
S ; el Adams Twp — ooy
Problem Statement: Y Vet Lowell (d :
. o Wolf Creek “
Customer Service:
. Buckeye Power, on behalf of Washington Electric Cooperative, has requested transmission service in Bartlett Watarows
western Washington County, Ohio. WAL WD (Washington WateriogREA)
Twp
. Washington Electric Cooperative customers are currently connected to radial 23 kV and 12 kV AEP Ohio F
distribution lines in the area.
' ‘ ‘ . - ' RJF Corp.ﬂ £
*  The delivery points connected to the 23 kV system have consistently been identified as having poor North End Marietia °
reliability by Buckeye. Harmar Hilla r..1;m:hiorth
. Washington Electric Cooperative (WEC) has reported approximately 3,780,000 customer-outage minutes Layman Harmar® gpq
(CMI) over a ten year period (2012-2021). Farfiegd SR IR Williamstown
Twimy
. WEC's Bartlett delivery, which reported a 1,893,000 CMI between 2012-2021, is currently served viaa 5
mile radial extension from a manual switch on the Muskingum River — South Rokeby 69 kV circuit. . JR— T ‘ Elkem Metelsmj

Riverviewn Gorsuch
(CSP)

Dunham Twp
Degussa Vienna
Cgmer (Cust)

Belp r; Parkersburg
9. (APS)
o

"Perteiield
Shell
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Need Number: AEP-2021-OH011

Process Stage: Solutions Meeting 06/15/2022

Previously Presented: Need Meeting 03/19/2021

Problem Statement

Equipment Condition:

Line Name: Muskingum — South Rokeby 69kV

Line Section: Muskingum — South Stockport SW 69 kV

Original Install Date (Age): 1965

Length of Line: ~243 9 mi

Total structure count: 164 74

Original Line Construction Type: Wood

Conductor Type: 4/0 ACSR 6/1, 336,400 CM-ACSR18/1 and 336,400 CM ACSR 30/7
Momentary/Permanent Outages and Duration:10 Momentary and 2 Permanent Outages
CMI: 756,000 315,751 (past five years)

Line conditions: 48 22 structures with at least one open condition, 29% of the structures on this

section. 45 25 structure related open conditions impacting wooden poles, crossarms, braces, and

filler blocks including rot, bowing, woodpecker holes, insect damage, cracked, split, and rot top.
42 10 open conditions related to conductor issues including broken strands. 42 8
hardware/shielding issues including open conditions related to burnt, broken, or chipped
insulators.

Structure Age: 72% 75% 1960's, 35%-1970, 13% 25% 1980’s or newer

Other: The line shielding angle does not meet AEP’s current shielding angle requirements. Line
does not meet current NESC Grade B loading criteria or AEP’s current structural strength
requirements.

Washington Co-op’s Bartlett Station is served radially from this line (~ 5.09 miles) with limited
sectionalizing ability.

SRRTEP-Western — AEP Supplemental 06/15/2022 140

AEP Transmission Zone M-3 Process
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Need Number: AEP-2019-OH045 & AEP-2021-OH011

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 10/12/2022

Solution:

West Watertown Station, 138 kV: Construct a greenfield 138/69 kV West Watertown station
off the existing Corner — Wolf Creek 138 kV circuit. Install four-138 kV 3000 A 40 kA breakers
configured in a ring arrangement. Install 90 MVA 138/69/13.09 kV transformer along with a
3000A 40 kA 69 kV low side breaker towards WEC’s Bartlett delivery. Estimated Cost: $8.8M
(s2791.1)

Wolf Creek — Corner 138 kV Line cut-in: Cut-in on the line to install the new West Watertown
station. Estimated Cost: $0.55M (s2791.2)

West Watertown — Watertown (WEC) 138 kV circuit: Construct approximately 4.3 miles of
single circuit 138 kV line between the newly proposed West Watertown station and WEC’s new
138 kV delivery at Watertown. Estimated Cost: $9.32M (s2791.3)

West Watertown — Patten Mills 69 kV circuit: Construct approximately 5.8 miles of single
circuit 69 kV line between the newly proposed West Watertown station and a proposed phase
over phase switch (Patten Mills Switch) near WEC's delivery at Bartlett. Estimated Cost:
$11.81M (s2791.4)

Patten Mills Switch, 69 kV: Install a new 69 kV 2000A phase over phase (Patten Mills switch) to
serve the Bartlett delivery point. Estimated Cost: $0.9M (s2791.5)

South Stockport - Washington Co-op 69 kV Line cut-in: Cut-in on the line to install the new
Patten Mills Switch. Estimated Cost: $0.65M. (s2791.6)

Muskingum River - South Rokeby 69 kV Line Removal: Retire ~9 miles of existing 69 kV line
between Grace and Muskingum River stations. Estimated Cost: $4.1M (s2791.7)

Muskingum River Removals: At Muskingum River 138 kV yard, retire the 138/69 kV XF #C, CB-
HM & HW. Estimated Cost: $0.63M (s2791.8)

Grace Station, 69 kV: Retire Grace - Muskingum River circuit, upgrade protection and fiber work
at Grace Station. Estimated Cost: $0.91M (s2791.9)

AEP Local Plan - 2022

AEP Transmission Zone M-3 Process
Washington & Morgan Counties Ohio
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Need Number: AEP-2019-OH045 & AEP-2021-OH011
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 10/12/2022

. Grace — Watertown Fiber: Install fiber between Grace and Watertown stations. Estimated Cost:
$0.55M (s2791.10)

. Wolf Creek & Corner Stations Protection upgrades: Remote end protection upgrade.
Estimated Cost: $0.65M (s2791.11)

. Watertown (WEC) Metering: Install 12 kV revenue metering at WEC’s new Watertown station.
Estimated Cost: $0.026M (s2791.12)

Total Estimated Transmission Cost: $38.9M
Projected In-Service: 9/1/2024
Supplemental Project ID: s2791.1-.12
Project Status: Scoping

Model: 2025 RTEP

AEP Local Plan - 2022

AEP Transmission Zone M-3 Process
Washington & Morgan Counties Ohio
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Need Number: AEP-2019-OH046

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan
10/12/2022

Previously Presented:

Solution Meeting 6/15/2022

Needs Meeting 7/24/2019

Supplemental Project Driver:

Operational Flexibility and Customer Service

Specific Assumption Reference:

AEP Guidelines for Transmission Owner Identified Needs

Problem Statement:

* Holmes-Wayne Co-op’s Moreland delivery point is served via a hard tap from the
Beartown-Moreland 69KkV circuit, with no line sectionalizing switches present. The
hard tap limits operational capabilities in the area. It is difficult to coordinate
maintenance efforts because the T-line cannot be removed from service without a
customer outage for Holmes-Wayne Co-op.

* Load is approximately 7 MVA.
e CMI: 0.155 M reported by Holmes Wayne (2015-2018)
Model: N/A

AEP Local Plan - 2022
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Need Number: AEP-2019-OH046

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 10/12/2022

Solution:

Eliminate the Moreland area 69kV hard tap and install a new 3-way, motor-operated switch with SCADA

functionality (“Rufener Switch”). Estimated Cost: $0.60M (s2792.1)

Modify the Beartown-Moreland 69kV through-path T-line and ROW, in order to install the new switch

structure. Estimated Cost: $0.60M (s2792.2)

Modify the Rufener — Co-op 69kV radial T-line and ROW, in order to install the new switch structure.

Estimated Cost: $0.30M (s2792.3)

Total Estimated Transmission Cost: $1.50 Million
Projected In-Service: 12/01/2023

Supplemental Project ID: s2792.1-.3

Project Status: Scoping

Model: 2026 PJM RTEP Load-Flow and Short Circuit Models

AEP Local Plan - 2022
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ELecTrie AEP Transmission Zone M-3 Process

POWER’ Van Wert County, Ohio

BOUNDLESS ENERGY

Need Number: AEP-2020-OH044

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan
10/12/2022

Previously Presented:
Solution 6/15/2022
Need Meeting 10/16/2020

Project Driver:

Haviland - Wes

L’Van Wert

. . . . . .. Pleasant Twp So"bi’lf",,‘"\"e“
Equipment Material/Condition/Performance/Risk, Operational Efficiency Van Wert ol
3 De

Specific Assumption Reference:

West Van Wert Ridgesiwp
2

AEP Guidelines for Transmission Owner Identified Needs uSouth Convoy
Problem Statement:
Line Name: Ohio City — West Van Wert 34.5kV Circuit
LINE CHARACTERISTICS
e Original Install Date (Age): 1963 (57 years)
* Length of Line: 8.90 miles
Liberty Twp
* Total structure count: 173
¢ Original Line Construction Type: Wood
* 62% of structures replaced in 1994.
e Conductor Type: 1/0 Copper 7 (1939 Install), 4/0 ACSR 6/1 Penguin (1966 Install)
CONDITION / PERFORMANCE / RISK ASSESSMENT: OOhio Ci%.o s

* Condition Summary

* Open conditions / defects / inspection failures include:
missing/broken ground wires, woodpecker damage, broken guy wires

* Number of structures with defects/inspection failures: 24
* Load at Risk: 3.997 MVA
* CMI: 127,978 Customer Minutes of Interruption
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ﬁggfﬁfé‘" AEP Transmission Zone M-3 Process
Van Wert County, Ohio

BOUNDLESS ENERGY

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan
10/12/2022

Previously Presented:

Solution 6/15/2022

Need Meeting 10/16/2020

Problem Statement (cont.):

CONDITION / PERFORMANCE / RISK ASSESSMENT: e

Station Name: Ohio City il V.;s: l#:Zrt
]

Haviland - Wes

nVan Wert

pelph o
Transformers Concerns: Middle

West Van Wert Ridge Twp
o

* 1951 vintage and shows significant signs of dielectric breakdown (paper rjSouth Convoy
insulation), accessory damage (likely sludge in radiators, core, and coil), and short
circuit breakdown.

OPERATIONAL EFFICIENCY:

* AEP has a normally open 34.5 kV tie with Dayton at Dayton’s Rockford Substation
that is built to 69kV standards. This is an out of phase interconnection point and
can only be closed if the 12kV Dayton Rockford bus is de-energized first and the
line is energized from AEP. AEP’s Ohio City station is a radially served load out of Liberty Twp
West Van Wert. Since this is a normally open point, the Rockford load is radial
under most operating conditions since a manual process must take place to switch
the load to AEP’s source if there is an issue with the Celina-Coldwater-Rockford Yok Twp
6688 69kV line. Dayton has limited switching options from Rockford substation so,
the normally open point has needed to be used multiple times in recent years to
transfer customers to the Ohio City source due to outages on the Dayton system.

oOhio City

Ohio City
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Need Number: AEP-2020-OH044

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 10/12/2022

Solution:

This solution will be coordinated with the previously proposed DP&L solution s2521

West Van Wert — Ohio City: Rebuild the 8.9 mile West Van Wert — Ohio City 34.5 kV circuit to operate
at 69 kV utilizing 556 ACSR conductor. Estimated Cost $12.271M (s2793.1)

West Van Wert 69kV: In order to address the three terminal point created by closing in the
interconnection at Rockford and address existing dissimilar zones of protection, 4 new 3000A, 40kA
breakers will be installed at West Van Wert station in a ring configuration. Estimated Cost $5.503M
(s2793.2)

Haviland — West Van Wert: Relocate Haviland — West Van Wert 69kV to accommodate work at West
Van Wert station. Estimated Cost $1.035M (s2793.3)

West Van Wert — South Van Wert: Relocate West Van Wert —=South Van Wert to accommodate work at
West Van Wert station. Estimated Cost $1.174.M (s2793.4)

Roller Creek 69kV: Install new 69/12 kV Roller Creek station to replace Ohio City 34.5/12 kV station.
Install a box bay with a 1200A 69kV auto-sectionalizing MOAB and a 3000A,40kA 69kV breaker on the
West Van Wert- Rockford through path. Install 69kV metering. Estimated Cost $1.641M (s2793.5)

West Ohio City Switch 34kV: Retire Switch Estimated Cost $0.039M (s2793.6)
Southwest Van Wert Switch 34kV: Retire Switch Estimated Cost $.088M (s2793.7)

Total Estimated Cost: $21.751M
Projected In-Service: 06/01/2025
Supplemental Project ID: s2793.1-.7

Project Status: Scoping

AEP Local Plan - 2022
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Need Number: AEP-2021-OH046

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 10/12/2022

Previously Presented:
Solutions Meeting 06/15/2022
Need Meeting 09/17/2021
Project Driver:

Customer Service

Specific Assumption Reference:

AEP Guidelines for Transmission Owner ldentified Needs (AEP Assumptions Slide 13)

Problem Statement:

Buckeye is requesting, on behalf of South Central Power (SCP), a new 138kV delivery point on the
Crooksville — North Newark 138kV circuit by April 2024. The anticipated peak demand at this delivery point

will be approximately 4.3 MW considering contingency loading.

AEP Local Plan - 2022
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Need Number: AEP-2021-OH046
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 10/12/2022
Solution:

. Mount Perry Switch, 138 kV: Install a new 3-way POP MOAB switch (Mount Perry Switch)
tapping the Crooksville — North Newark 138kV circuit to SCP’s new Mount Perry Station.
Estimated Cost: $0.966M (s2794.1)

. Mount Perry Extension, 138 kV: Construct approximately 0.08 miles of greenfield 138kV
transmission line from the greenfield 3-way POP MOAB switch to SCP’s new Mount Perry
Station. Estimated Cost: $0.737M (s2794.2)

. Mount Perry Meter, 12 kV: Install 12 kV metering at SCP’s new Mount Perry Station.
Estimated Cost: $0.023M (s2794.3)

. Crooksville — North Newark 138 kV line: Perform work to cut-in the Crooksville — North
Newark 138 kV line to install the new POP MOAB switch. Estimated Cost: $0.162M (s2794.4)

. Crooksville Protection upgrades: Remote end protection upgrade. Estimated Cost: $0.551M
(s2794.5)

Total Estimated Cost: $2.44M
Projected In-Service: 7/19/2024
Supplemental Project ID: s2794.1-.5
Project Status: Scoping

Model: 2025 RTEP

AEP Local Plan - 2022
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BOQUNDLESS ENERGY
Need Number: AEP-2021-AP012

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 10/12/2022

Previously Presented:
Solution Meeting 6/15/2022
Need Meeting 3/19/2021

Project Driver: Equipment Condition/Performance/Risk

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

Problem Statement:

Layland — Molly’s Creek 69 kV, Molly’s Creek — Brooklyn Switch (~8 miles)

Circuit is comprised mostly of wood pole structures
e 1913 vintage structures (98%)
¢ Circuit fails to meet 2017 NESC Grade B loading criteria and AEP structural strength requirements
* 4-bell porcelain insulators do not meet current AEP Standards

32 structures with at least one open condition (38% of the structures)
* There are 58 structural open conditions affecting poles and crossarms including rot, woodpecker
holes and insect damage
* There are 2 shield wire open conditions related to broken strands, 5 hardware open conditions
affecting guys and 2 forestry open conditions related to brush clearance

Since 2014, there have been 6 momentary and 5 permanent outages on the Bradley - Layland No. 2A 69
kV circuit

* Majority of the momentary outages were due to weather including lightning

* Permanent outages due to vegetation from outside the ROW and lightning

* Lack of shielding on 28% of the circuit likely contributed to poor lightning performance

* Qutages resulted in approximately 114k customer minutes of interruption

Thurmond SS — Claremont 69 kV (~2 miles)

Circuit is comprised of wood pole structures
e 1972 vintage structures (100%)
* Circuit fails to meet 2017 NESC Grade B loading criteria and AEP structural strength requirements,
and fails to meet ASCE structural strength requirements
* 4-bell porcelain insulators do not meet current AEP Standards

5 structures with at least one open structural condition (17% of the structures)
* There are 5 structural open conditions related to woodpecker damage and rot and 3 hardware
conditions related to cracked insulator assembly and broken guys
* Qutage statistics included in the data above

AEP Local Plan - 2022
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POWER’ AEP Transmission Zone M-3 Process

Layland — Mollys Creek

Need Number: AEP-2021-AP012

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 10/12/2022
Solution: EX|Stmg
Rebuild approximately 4 miles of line from Layland — Mollys Creek (Str. 1183-229) Estimated Bradle O
Trans. Cost: $13.8M (s2795.1) v M°“\Il(5
Cree
Install a new 138 kV PoP switch on the Bradley — Mollys Creek 138 kV line and associated line
work on th(? existing Bradley — Mollys Creek 138 kV line to accommodate switch. Estimated Brooklyn Thurmond
Trans. Cost: $1.9M (s2795.2) 56 s.s.
Construct a new 138 kV extension from the new 138 kV PoP Switch to the existing Claremont
Station (to be renamed Dun Glen) approximately 0.6 mi Estimated Trans. Cost: $2.0M Lavland
(s2795.3) v
Convert existing Claremont Station from 69 kV to 138 kV. Station to be renamed Dun Glen. Claremont
Estimated Trans. Cost: $0.0M (s2795.4)
Retire existing Claremont — Mollys Creek 69 kV line (approximately 3.1 miles) Retire existing
Thurmond S.S. — Brooklyn S.S. 69 kV line (approx. 3.2 miles) Estimated Trans. Cost: 7.6M
(s2795.5) p d
Install two new 138 kV breakers at Mollys Creek Station Estimated Trans. Cost: $1.5M ropose
(s2795.6) Dun Glen
Total Estimated Transmission Cost: $26.8M Bradley S.S.
Ancillary Benefits: Approximately 3.8 miles of the retired line is currently located in the
National Park, along with a crossing on the New River. O
] ) Mollys
Projected In-Service: 9/1/2025 Creek
Supplemental Project ID: s2795.1-.6
Project Status: Scoping Dun Glen
Legend
Model: 2026 RTEP 345 kK
138kv Layland
69 kv
46 kV G
34.5kv
[ ]
AEP Local Plan - 2022 New
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Western Michigan Area Improvements
Need Number: AEP-2021-IM017

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 10/12/2022

aHawthorne

Previously Presented:
Solutions meeting 6/15/2022
Needs Meeting 7/16/2021

i’I-Iickory Creek

Circuit Centerline
-7
— 12
- 14
- 23

34
40
- 46
- 69
a8
— 115
— 138
161
— 230

— 345
— 500
— 765

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:

Derby — Hickory Creek 69KV line:

* ~6.2 miles of 1965 336.4 ACSR wood line exist on this line.

e Structures fail NESC Grade B, AEP Strength requirements, and ASCE structural strength
standards Stevensville

* Since 2015 there have been 13 momentary outages and 1 permanent outage on this circuit

New Carlisle - Hickory Creek (MI) 138 kV AEP - IMP

e 13 structures were inspected by drone with 10 assessed by ground crew

. Derby 138kV

* 8 have flashed insulators ol
(Retired

e 7 had wood decay 34) Derby

* 54% of poles inspected by ground crew had beyond normal decay.

Bprings Hydro - Oronoko - Hickory Creek 69 kV AEP - IMP

* 24 structures have open conditions on this line including burnt insulators, broken/rust guys and
corroded shield wires

FPL

AEP Local Plan - 2022
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Western Michigan Area Improvements

Need Number: AEP-2021-IM018

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 10/12/2022

&
; <t
nH awthorne Nu:kerscvr}:l v~°d Ausco

Previously Presented: :
Solutions meeting 6/15/2022 T RN —
Needs Meeting 7/16/2021

Circuit Centerline
-7
— 12

Shoreham

Supplemental Project Driver: Equipment Condition/Performance/Risk

-
g
Bendix o — 14
Specific Assumption Reference: AEP Guidelines for Transmission Owner Identified Needs (AEP el $ — 2
Assumptions Slide 13) e ; j‘D‘
Model: N/A :g"‘ Eu - 22
Problem Statement: § i 88
I e g — 115
Derby — Hickory Creek 34.5kV line (6.16 miles): ) ‘;’5; E — 138
* Majority structures are 1957 wood pole crossarm style. s 52 d 161
» Conductor is original 1957 4/0 Copper conductor :f }‘ _ zz:
* Insulation is legacy cap and pin style insulation Favansiilie g -
e Structures fail NESC Grade B, AEP Strength requirements, ASCE structural strength standards, : i — 765
Insulation standards minimum leakage distance and shielding angle. :
* 24 were assessed by drone with 18 assessed by ground crew. Derby 138kV §
* 50% of crossarms had ground or shell decay Cook Thornton - Derby 69 Circuit  (Refired

34) Derby

* 15/24 drone inspected poles had moderate decay or splitting arms
* Most insulators and attachment hardware was corroded
e Currently there are 82 structures with open conditions on this segment including rot, corrosion,
splitting, twisting and bowing on the poles and corssarms.

Bendix Lakeshore 34.5kV Tap (1.73 miles):
* Majority structures are 1952 wood pole crossarm style.
e Conductor is original 1952 4/0 ACSR
* Structures fail NESC Grade B, AEP Strength requirements, ASCE structural strength standards,
Insulation standards minimum leakage distance and shielding angle.
* All structures were assessed by drone with 10 assessed by ground crew.
* 25% of crossarms had decay
e All structures had moderate levels of decay
* Several crossarms had insect damage
* Currently there are 11 structures with open conditions on this segment including rot, cracked
wood, and woodpecker damage.
* Lineis a radial line which is difficult to maintain due to outage constraints.

AEP Local Plan - 2022
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Need Number: AEP-2021-IM018 & AEP-2021-1IM017
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 10/12/2022
General Solution Summary:

The remaining western Michigan 34.5kV network is comprised of 1950’s and 60’s wood that have been
identified as needs on the previous slides. In addition to the asset health needs, the 34.5kV network is
out of phase with other sub-transmission and BES delivery points and is subject to the operational drop
and pick procedure that is problematic. By moving the Bendix load to the new “Trafalgar” station, AEP is
able to retire ~7.89 miles of 34.5kV line, remove 34.5kV operation from Derby and with the conversion
of Scottdale the drop and pick operation is fully removed from this area.

AEP Local Plan - 2022
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ELecTrie
POWER’ AEP Transmission Zone M-3 Process

Western Michigan Area Improvements
Need Number: AEP-2021-IM018 & AEP-2021-IM017

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 10/12/2022

Solution:
Derby — Hickory Creek 69kV Line: Hawthorne
Rebuild the remaining ~6.2 miles of the Derby — Hickory Creek 69kV line utilizing 795 ACSR which will Hickory
match the ~2.5 miles built in 2013. Creek
Estimated Cost: $14.7M (s2796.1)
. . Hawthorne
Derby — Hickory Creek 34.5kV Line: ss
Retire the ~6.16 mile Derby — Hickory Creek 34.5kV line.
Estimated Cost: $1.2M (s2796.2) Bendix ‘ Scottdale
Bendix Lakeshore 34.5kV Tap:
Ret_ire the ~1.73 mile Bendix Lakeshore 34.5kV Tap. Stevensville Andrews Bloosom
Estimated Cost: $ 0.6M (s2796.3) Trail
Hawthorne SS 69kV /Bendix Sw 34.5kV:
Remove the switch from Bendix Sw and re-use it at Hawthorne SS.
Estimated Cost: $ .7M (s2796.4) Cook
. Thorton

Stevensville 69kV:
Rework the through-path to accommodate the new line entrances.
Estimated Cost: $0.6M (s2796.5) Oronoko 2

Hawthorne 500 kY —
Trafalgar 69/34kV: Hickory UEKY | ——
Install Trafalgar station to serve the Bendix 34.5kV customer. This station will include a new 69kV Creek T8 KV
switcher and a new 69/34.5kV XFR. Two CB'’s will be reused from Derby and Hickory Creek. ey
Estimated Cost: $ 4.7M (s2796.6) Hawthorne o
SCOttda|e 69kV: Scottdale 23 kV ——
Re—.energlze to 69kV Bendix New ——————
Estimated Cost: $ OM (s2796.7)

Bloosom
Trail
Stevensville
Cook ‘
Thorton
AEP Local Plan - 2022 155 Oronoko
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Need Number: AEP-2021-IM018 & AEP-2021-1IM017
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 10/12/2022
Solution:

Derby 138/69/34.5kV:
Retire the 34.5kV voltage class
Estimated Cost: $0.1M (52796.8)

Boxer — Blossom Trail 34.5:
Re-energize at 34.5kV
Estimated Cost: $0.2M (s2796.9)

Boxer — Hickory Cr 69kV:
Re-energize at 69kV
Estimated Cost: $0.8M (s2796.10)

Trafalgar — Bendix 34.5kV:
Build a 0.15 mile radial line from Trafalgar to Bendix Lakeshore
Estimated Cost: $ .5M (s2796.11)

Total Estimated Transmission Cost: $24.1M

Ancillary Benefits

With the re-energization of Scottdale, the larger network will have successfully eliminated the “drop and
pick” procedure inherent in 34.5kV operation thereby increasing the operational reliability of the
network.

Projected In-Service: 11/1/2025
Supplemental Project ID: s2796.1-.11
Project Status: Scoping

AEP Local Plan - 2022
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Pendleton — Makahoy 138 kV line rebuild

Need Number: AEP-2021-IM036

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 10/12/2022

& Elwood

South uEIwood M Makahoy

Previously Presented:
Solution Meeting 6/15/2022

Aicaaidria

Needs Meeting 11/19/2021 cAladdin Circuit Centerline
Project Driver: Equipment Material Condition, Performance and Risk _ jz
Specific Assumption Reference: AEP Guidelines for Transmission Owner Identified Needs (AEP — 14
Assumptions slide 8) Frankt§n — 23
Problem Statement: : 34
Linwood (IM) 40
Pendleton - Makahoy 138 kV (Vintage 1954) — as
. Length of Line: 14.93 miles — e
*  Total structure count: 106 with 92 dating back to original installation. o8
. Original Line Construction Type: Predominantly wood poles
*  Wood cross arm e
* Horizontal insulators: Porcelain — 138
«  Grounding method utilizes butt wraps on every other structure, providing reduced Rose Hill Cross St/ el
lightening protection for the line. o — 230
e  Conductor Type: 556,500 CM ACSR 26/7 Dove — 345
. Condition Summary ‘ — 500
*  Number of open conditions: 21 structure open conditions with 8 structure related erest s o — 765
open conditions. g etaad A dorcon
*  Open conditions include cross arm or pole with rot top, disconnected X- Madison (IM)
brace, disconnected conductor strands, shield wire broken strands, broken - 1
ground lead wire, burnt. or broken insulators and shield wire hardware that Meadowbrook “DELCO REMY &
is loose, broken or missing a cotter key. o
* Based on the aerial drone and ground crew assessment done on 56 Middl

structures, the following was noted.
* Overall, a high percentage of the cross arms have moderate to
advanced wood decay.
e 40% of structures assessed at ground line have heart rot decay.
e Structure hardware with moderate corrosion.
*  Structures fail NESC Grade B, AEP structural strength requirements, and ASCE
structural strength requirements
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Need Number: AEP-2021-IM036
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 10/12/2022

Previously Presented:
Solution Meeting 6/15/2022
Needs Meeting 11/19/2021

Project Driver: Equipment Material Condition, Performance and Risk

Specific Assumption Reference: AEP Guidelines for Transmission Owner ldentified Needs
(AEP Assumptions slide 13)

Problem Statement:

Pendleton 138/34.5 kV transformer #2
Transformers Concerns:

* Install date: 1967

*  Oil concerns:

* Dielectric strength breakdown: The elevated moisture levels and interfacial tension
indicate the dielectric strength of the insulation system are in poor condition, which
impairs the unit’s ability to withstand electrical faults.

* No oil containment
e Oil / Gasket leaks
. Elevated moisture levels

. Interfacial Tension downward trend

AEP Local Plan - 2022
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feciase N AEP Transmission Zone M-3 Process

FOWER Pendleton — Makahoy 138 kV line rebuild
Need Number: AEP-2021-IM036
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 10/12/2022 Existing
Solution: Makahoy

Pendleton — Makahoy 138 kV: Rebuild ~15 miles of 138 kV line with the conductor size 795
ACSR. The following cost includes the line rebuild, line removal and ROW.
Cost: $27.2 M (s2797.1)

Pendelton: Replace the Pendleton 138/34.5 kV transformer with a 138/34.5 kV 75 MVA
transformer. The following cost includes the transformer install and removal.
Cost: $1.2 M (s2797.2)

Total Estimated Transmission Cost: $28.4 M Rose Hill
Total Cost: $38.5 M

Projected In-Service: 9/2026
Supplemental Project ID: s2797.1-.2 ‘
Project Status: Scoping

Linwood

Pendleton

Proposed
Makahoy
\ Linwood
Legend
35 kv —— Rose Hill
138 kV
09 KV Pendleton
34.5 kV I
23 kV ——
New S
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Need Number: AEP-2022-1IM006
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 10/12/2022

Previously Presented:
Solution Meeting 6/15/2022
Needs Meeting 2/18/2022

Project Driver: Equipment Material Condition, Performance and Risk

Specific Assumption Reference: AEP Guidelines for Transmission Owner ldentified Needs
(AEP Assumptions slide 13)

Problem Statement:
McGalliard Road 34.5 kV:

* The McGalliard Road 34.5 kV Moab switches “A” and “B” have Delta Star SF22
mechanisms that are no longer supported by the manufacturer

* Both switches are over 70 years old

* The 34.5 kV Moab “A” is a center break switch that is in a deteriorated condition and is no
longer supported by the manufacturer

* The 34.5 kV Moab “B” is a vertical break switch that does not fully open andisina
deteriorated condition

* The structure foundations are in deteriorating condition

* Need on the switches was identified with Distribution concerns around 12kV equipment at
the station

AEP Local Plan - 2022
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ELECTRIC AEP Transmission Zone M-3 Process
POMER McGalliard Road 34.5 kV switch replacements

Need Number: AEP-2022-IM006

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 10/12/2022

Solution:

McGalliard Road replace 34.5 kV Moab switches “A” and “B” with 2000 A switches and install Existing
a 2000 A bus tie switch for operational and transformer maintenance flexibility. (s2798)

Cost: $0.4M
Total Estimated Transmission Cost: $0.4M

Projected In-Service: 9/6/2024

Legend

Supplemental Project ID: s2798 500 kV

Project Status: Scoping 345 kV
138 kv

69 kV

345kv

23 kV

Proposed New
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Defiance, Ohio
Need Number: AEP-2021-OH009

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 10/12/2022

Previously Presented:
Solutions Meeting 07/22/2022
Need Meeting 3/19/2021

=nsmission Line
Project Driver: — 23 kv
Equipment Material/Condition/Performance/Risk, Operational Flexibility and Efficiency and e k:”'
Customer Service 40 t“'
46 kv
Specific Assumption Reference: €8 kv
AEP Guidelines for Transmission Owner Identified Needs (AEP Assumptions Slide 12-14) 88 kv
Problem Statement: oo
— 138 kV
Equipment Material/Condition/Performance/Risk 161 kv
= 230 kv
Lockwood Road 138 kV Station — aam iy Lockwood
Circuit Breakers A: — 500 kv North ™™ oo (OF) 138KV AEF - orco Road
765 kv Hicksville pobison Pork - Riotd

. Manufactured Date: 1982 etduid Mork Conter s =

. . Hicksville " Youth Hicks Sherwood
. Interrupting Medium: (SF6) ; —f’?:"(‘:’w”o Ve 69 kv aEp  gp, CENTER SW "
. Fault Operations: i

. H . (Proposed)
Number of Fault Operations: 85 Sowers

*  Manufacturer recommended Number of Operations: 10

. Additional Breaker Information: The expected life of the bushing gaskets and door
inspection port seals is 25 years, this breaker has surpassed this age. Seals that are no longer
adequate can cause SF6 leaks to become more frequent. The vendor provides no support or
manufactures spare parts for this family of circuit breakers.

:
3
3
%

Cecli {Pauiding
Putnam Co-op)

n
-
x
<
»
m
-

Antwerp (Paulding
Putnam Co-op) .

Relays: Currently, 30 of the 31 relays (97% of all station relays) are in need of replacement.
25 of these are of the electromechanical type and 2 of the static type which have significant B
limitations with regards to spare part availability and fault data collection and retention. In m— Eact Antwarn Bartiand
addition, these relays lack of vendor support. There are also 3 microprocessor based relays

commissioned in 2009 and have unsupported firmware.

=2
-
o
o
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Defiance, Ohio
Need Number: AEP-2021-OH009

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 10/12/2022

Previously Presented:
Solutions Meeting 07/22/2022
Need Meeting 3/19/2021

snsmission Ling
Problem Statement (Contd): — 23kv
. T . . 34 kv
Operational Flexibility and Efficiency w0 Ly
* The Richland line terminal has a MOAB instead of a CB. This is a tie-line to First Energy. 48 kW
£9 kv
* The bypass switch on CB-B complicates the bus protection. It is an operational challenge due to 88 kv
the City of Bryan having generation as well as a second source from the First Energy system — 115 kv
(through Richland). Bypasses create protection reliability concerns. — 138wy
* The capacitor at Lockwood Rd bank causes voltage quality issues for City of Bryan when either Lo
of the 138 kV sources into Lockwood Road are out of service due to the size of the bank. - ‘:'i: ‘: Lockwood
* The radial nature of the service to the City of Brian along with the interconnect towards FE — 500 kv North= op) 438 KV AEF - orco Road
makes securing outages for reoccurring maintenance work at the station difficult. 765 kv Hicksville pableen po - Richband {
. Weet Mark ¢
Customer Service . onter . 5 MARK .
_— . o . . A "Hicks vile T Wicksvite 63 iy agy Opce SENTERSW i
* The existing Station is not expandable in its current configuration. i

There has been significant interest from large industrial load (future) to construct in this area,

e re . . (Proposed)
and specifically to connect to this station.

Sowers

:
3
3
%

Cecli {Pauiding
Putnam Co-op)

n
-
x
<
»
m
-

Antwerp (Paulding
Putnam Co-op) .
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Need Number: AEP-2021-OHO09
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 10/12/2022
Solution:

* Lockwood Rd 138kV:Retire the existing box bay and breaker bypass switch. Install two
138 kV 40 kA breakers in coordination with an active IPP AF1-063 project that will be
installing an additional two breakers in a ring bus arrangement at the station. Install a
DICM. Install a new 23MVAR capacitor bank with breaker. Estimated Cost: $3.713M
(s2801.1)

¢ Sowers — Lockwood Rd — Richlands 138 kV: Relocate Lockwood Road — Sowers and
Lockwood Road — Richland lines line to accommodate work at Lockwood Road station.
Estimated Cost $1.178M (s2801.2)

* Lockwood Rd - City of Bryan 138 kV: Relocate Lockwood Road- City of Bryan line to
accommodate work at Lockwood Road station. Estimated Cost $0.693M (s2801.3)

Total Estimated Transmission Cost:$5.584M
Projected In-Service: 06/20/2023
Supplemental Project ID: s2801.1-.3

Project Status: Scoping
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Need Number: AEP-2022-OH008

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 10/12/2022
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Equipment Material/Condition/Performance/Risk
Specific Assumption Reference:
AEP Guidelines for Transmission Owner ldentified Needs (AEP Assumptions Slide 13)

Problem Statement:

Crooksville — Somerset 69kV (1916): c’»%.mnsm Twp
«  Line Length: ~10.4 Miles Glassrock Npnipary
. Total Structure Count 150 %
* Structure Type: Wood / Steel Lattice 4‘,«\
. Conductor Type: 3/0 ACSR 6/1 (Pigeon), 2/0 Cu 7 (20COP), & 4/0 ALUM/6201 ‘~° | South
. Outage History: 12 Momentary and 4 Permanent Outages, total CMI = 25,389 between 11/2016 — A‘ *u’tonham

Crooksville — South

11/2021.
Fultonham 69kV

. Open Conditions: 64 total. 13 are structure related open conditions including rust, rotted, broken, and
burnt conditions, and vines, 1 open condition related to burnt conductor, 32 shielding/grounding
conditions including broken and missing wires, 18 hardware based open conditions consisting of burnt,
broken, missing, and chipped insulators as well as damaged guy wires.

Roseville
*  The line was originally constructed with wood monopoles and steel lattice towers. The ceramic by R Ll B
horizontal post insulators on the line do not meet current AEP standards for CIFO and minimum leakage “‘c; Solith
distance requirements. The conductors from Structure 41 to Structure 139A are 2/0 copper 7 with a nman g Redfield
shield wire of #1 copper 3 strand which do not meet current AEP standards for conductors and shield CP. Somerset T ;'°°ks.,,-,, '
wires. The shield angle on a typical tangent structure is measured at 18° degrees, which is inadequate ‘exas Eastern) & Somers * Clay Twp
for AEP current shield angle requirements. = =T
. 8 structures were further assessed by a ground crew. 100% of those structures had reported conditions Twp PR B Crooksville
including rusty shield wires, wear on connections, insulator deterioration, woodpecker holes, and : L

ground line structure decay.

Harrison Twp
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Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 10/12/2022
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Solutions Meeting 07/22/2022
Need Meeting 01/21/2022

Problem Statement Continued:
Saltillo - South Fultonham 69 kV (1952):
. Line Length: ~5.91 Miles (Normally open point at Saltillo Switch towards Crooksville)
. Total Structure Count 58
* Structure Type: Wood
. Conductor Type: 4/0 ACSR 6/1 (Penguin) and 4/0 ALUM ALLOY
. Outage History: 3 Momentary and 1 Permanent Outages between 11/2016 — 11/2021

. Open Conditions: 22 total. 5 are open structure related conditions, 2 conductor related conditions, 3
shielding/grounding conditions and 12 hardware related conditions. "&

South Fultonham — Mount Sterling 69kV (1958): ’6:.‘ Saith

*  Line Length: ~7.2 Miles °‘o¢" *ultonham

. Total Structure Count 75 Crooksville — South
* Structure Type: Wood Fultonham 69kV

e Conductor Type: 1/0 ACSR 6/1 (Raven), 336.4 MCM ACSR 18/1 (Merlin)

. Outage History: 12 Momentary and 7 Permanent Outages, total CMI = 1,221,812 between 11/2016 —

Gratiot

\ﬂ_,i__'u_""T"“w‘F'T‘
o Fi
3

e ¥
S
2

11/2021 DRoseviIIe
. Open Conditions: 24 total. 6 are structure related open conditions including rot top, split pole, rot heart, a’«{:EJC""f'%‘Tc?LSth e
and burnt pole, 7 open condition related to damaged conductor splice/dead ends, 8 shielding/grounding s Somers )
conditions related to damaged shield wires and a broken ground lead wire, 3 hardware based open CP Somerset Jees LT e
conditions consisting of burnt insulators and a chipped insulator. =i Eastern) Villa _ ’%erse. * Clay Twp
e Structures on South Fultonham — Mount Sterling 69kV line does not meet 2017 NESC Grade B loading =
criteria, does not meet current AEP structural strength requirements, and does not meet the current ASCE Twp VP SEES  Crooksville
structural strength requirements. The line is insulated with ceramic horizontal post insulators which do not : 3

meet current AEP standards for CIFO and minimum leakage distance requirements. The line grounding is
butt wrap, which does not meet AEP standards.

Harrison Twp
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Need Number: AEP-2022-OH008
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 10/12/2022

Previously Presented:
Solutions Meeting 07/22/2022
Need Meeting 01/21/2022

Problem Statement Continued:

Crooksville — South Fultonham 69kV (1958):
. Line Length: ~7.4 Miles
. Total Structure Count 67
* Structure Type: Wood
e  Conductor Type: 3/0 ACSR 6/1 (Pigeon), 2/0 Cu 7 (20COP), & 4/0 ACSR 6/1 (Penguin)

. Outage History: 10 Momentary and 2 Permanent Outages, total CMI = 700,805 between 11/2016 —
11/2021.

. Open Conditions: 39 total. 13 are structure related conditions rot top of poles/crossarms, split poles,
insect and woodpecker damage, 12 open conditions related to conductor issues including broken strands,
14 hardware based open conditions consisting of burnt insulators and broken insulators.

. Structures on the Crooksville — South Fultonham 69kV Line fails to meet 2017 NESC Grade B loading
criteria and fails to meet current AEP structural strength requirements. The ceramic horizontal post
insulators on the line do not meet current AEP standards for CIFO and minimum leakage distance
requirements. The line shielding angle on the typical tangent structure, H1B7, is measured at 27.2
degrees for phases one and two and 57 degrees for three, which is inadequate for AEP current shield
angle requirements.

. 5 structures were futher assessed by a ground crew. 100% of those structures had reported conditions
including pole weathering, rot top, hardware weathering, bowing, no top present, topper deterioration,
weathering at ends of crossarms, woodpecker and holes.

Crooksville 69kV Circuit Breaker “W”:
. Breaker Age: 1962
. Interrupting Medium: (Qil)

. Fault Operations: 19
. This breaker is oil filled without oil containment; oil filled breakers have much more maintenance
required due to oil handling that their modern, SF6 counterparts do not require

AEP Local Plan - 2022 167
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ELecTrie
POWER’ AEP Transmission Zone M-3 Process

Muskingum & Perry Counties, OH

Need Number: AEP-2022-OH008

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 10/12/2022

Solution: ‘ctinge .
olution EXIStIng' Crooksville Saslwlo Somerset
. Crooksville Station, 69 kV: Replace 69 kV oil filled FK type breaker CB-W with a 3000A, 40 kA
breaker . Estimated Cost: $0.67M (s2802.1) Legend ‘_ — _‘ ‘
. South Fultonham, 69 kV: Retire CB-B. Estimated Cost: $0.09M (s2802.2) SOKY | —
345 kV I
. Saltillo Switch, 69 kV: Retire Saltillo Switch. Estimated Cost: $0.05M (s2802.3) 128 KV

69 kV

. Crooksville — South Fultonham 69 kV line: Rebuild approximately 7.4 miles of single circuit 69 kV
line between the Crooksville and South Fultonham stations. Estimated Cost: $12.47M (s2802.4)

345kV

23 kv —

. Crooksville — Somerset 69 kV line: Rebuild approximately 8.8 miles of single circuit and 1.6 miles New
of double circuit 69 kV line between the Crooksville and Somerset stations. Estimated Cost:

$19.92M (s2802.5) ‘ ‘ '

. South Fultonham — Mount Sterling 69 kV line: Rebuild approximately 7.2 miles of single circuit

69 kV line between the South Fultonham and Mount Sterling stations. Estimated Cost: $13.88M Roseville South S'\t/lml{nt
(52802.6) Fultonham erling
. South Fultonham - Saltillo 69 kV line: Retire approximately 5.9 miles of single circuit 69 kV line BU bble Diagr‘a m

between the South Fultonham station and Saltillo Switch. Estimated Cost: $3.22M (s2802.7)

Total Estimated Cost: $50.3M PrOPOSEd: Crooksville Somerset
Projected In-Service: 1/2/2026

Supplemental Project ID: s2802.1-.7 . ‘

Project Status: Scoping

South Mount

Roseville X
Fultonham Sterling
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