Submission of Supplemental Projects for
Inclusion in the Local Plan
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AEP Transmission Zone M-3 Process
Bockoven Switch

Need Number: AEP-2018-IM005

Process Stage: Submission of Supplemental Project for inclusion
in the Local Plan 4/12/2019

Previously Presented:
Solution Meeting 11/29/2018
Needs Meeting 10/26/2018
Supplemental Project Driver:

Customer Request . = At et
Specific Assumption References: . == .
AEP Guidelines for Transmission Owner |dentified Needs (AEP | e | o — 3
Assumptions Slide 7) 3, &Y ST A o
Problem Statement: o A h A % F Cw
A customerhas requested connection of a 2.3MVAload offof the LSS S - . .

= 230

Beme — Portland 69kV line. e = Tt e — 101

— 345

— 500
— 765
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Need Number: AEP-2018-IM005

Process Stage: Submission of Supplemental Project for inclusion
in the Local Plan 4/12/2019

Selected Solution:

Install a 3-way PoP switch called Bockoven Switch with line
MOABs with automatic sectionalizing between Trinity and North
Portland 69KV switches. Install 0.5 mile extension to customer with
556 ACSR conductor.

Estimated Cost: $2.6M
Projected In-Service: 1/15/2019

Supplemental Project ID: $1791

AEP Local Plan -2019

AEP Transmission Zone M-3 Process
Bockoven Switch

Trinity Bockowven North
Switch Switch Portland
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500 kv

345 kv

Marathon Load

138 kV

69 kV
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23 kV

New




Need Number: AEP-2018-OH010

Process Stage: Submission of Supplemental Project for inclusion in the Local
Plan 4/12/2019

Previously Presented:

Solution Meeting 11/29/2018

Needs Presented: 10/26/2018

Supplemental Project Driver: Customer Service

Specific Assumption References:

AEP Guidelines for Transmission Owner Identified Needs (AEP Assumptions
Slide 7)

Problem Statement:

Customer Service #1: AEP Ohio has requested a connection to the Crooksville —
North Newark 138 kV circuit. Isabella station will replace their Redfield station.
Redfield Distribution equipmentis in need of rehab and it is distant from
Distribution load centers. The starting load at Isabella will be 3.5 MVAand the
ultimate load will be 10 MVA. Load will be transferred load from Redfield and
South Fultonham. The existing Redfield 69kV Station has experienced 1,730,000
CMI over a three year period.
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AEP Transmission Zone M-3 Process
Isabella Station

Need Number: AEP-2018-OH010
Process Stage: Submission of Supplemental Project for inclusion
in the Local Plan 4/12/2019

Selected Solution: Py
Build a new 138 kV in and out Isabella station with Moab switches Newark
to connect to the Crooksville — North Newark 138 kV circuit. .
Build a new 0.17 mile 138 kV extension to Isabella Station.

Isabella Crooksville

Estimated Cost: $2.07M
Projected IS Date: 6/15/2019 500 kv

345 kv

Supplemental Project ID: S1792 138 kv

69 kV

Legend

AEP Ohio Load

3M45kv

23 kV

New
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AEP Transmission Zone M-3 Process
Fries-Independence

Need Number: AEP-2018-AP001 ol "~ Austinville

Process Stage: Submission of Supplemental Project for inclusion in the
Local Plan 8/29/19

Previously Presented: Byllesby
Needs Meeting 10/26/2018
Solutons Meeting 1/11/2019

Project Driver:
Equipment Condition/Performance/Risk

Specific Assumption Reference:

AEP Guidelines for Transmission Owner ldentified Needs (AEP Ik Creel Fries
Assumptions Slide 8 [Eres

Problem Statement:

The Fries — Independence 69kV line is an 11 mile long radial line and Jubal Earty_ Clifiview
maintenance cannotbe performed due to a lack of outages available on the

line. Approximately 20 MVAis served out of Independence during winter Galax

peak conditions and is dropped for outages on this circuit From 2013-2018, Gal®

the Fries — Independence 69 kV circuithas experienced 5 permanent
outages and 4 momentary outages, resulting in approximately 5.7M
customer minutes interrupted. Fries — Independence 69 kV line has 23 Independence
open conditions associated with the structures that make up the line.

Conditions include woodpecker damage and rot top. Majority of the circuit S ittt

utlizes 1950s wood structures
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AEP Transmission Zone M-3 Process
Fries-Independence

Need Number: AEP-2018-AP001
Jubal Early Independence

Process Stage: Submission of Supplemental Project for Station S
inclusion in the Local Plan 8/29/2019

Selected Solution:

Construct a new 69 kV line (approximately 15 miles) from
Jubal Early Station to Independence Station. Install a 69 kV
circuit breaker at Jubal Early Station and two 69 kV circuit
breakers at Independence Station.

Ancillary Benefits: Providing looped service to the customers
served from Independence Station will allow for outages for
maintenance or construction. T

Estimated Cost: $32.5M 345 kv
Projected In-Service: 6/1/2022 133 kv

L
B9 kY
48 kY ]
Project Status: Scoping New —
Model: N/A

Supplemental Project ID: S1851
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Need Number: AEP-2018-AP007
Process Stage: Submission of Supplemental Projectfor inclusion in the Local Plan 8/29/19

Previously Presented:
Needs Meeting 10/26/18
Soluton Meeting 2/20/2019

Project Driver:
Equipment Condition/Performance/Risk

Specific Assumption Reference:

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

Problem Statement:

Fieldale Station: Circuit breakers “J” (recently failed), “T” (39 operations), and“F” (15 operations) are FK type oil breake rs.
The drivers for replacementare bushing damage, no repair partavailability and potential of PCB (polychlorinated biphenyl)
presence. PCB was used as coolantand lubricantin electrical equipmentbecause oftheir insulation capabiliies. Their

manufacturing was stopped in 1977 because ofevidence ofenvironmentissues and harmful health efiects. However,
equipmentinstalled prior to 1977 is atrisk of having PCB contents.

Breakers “BC” (30faultoperations) and “AC” (31faultoperations) are air blastbreakers. AEP is replacing air blast breakers
across the system because of safety concerns. These types ofbreakers tend o fail violenty, frequently dispersing porcelain
shards from their bushings during failures which is a safety issue for staion personneland public.

Breakers “G” (36 operations), “C” (47 operations), and“D” (27 operations) are also oil breakers butofthe type ITE (CB G)
and CF-48 (CBC &D). Qil breaker maintenance has become more dificult due to the oil handling required. CF-48 also are
notorious for mechanical damage related to the breaker’s open and close confacts.

Circuit switchers “DD” and “EE” are Mark V type. Mark V's are an obsolete type that do not coordinate with modern relaying
packages. Other drivers for replacementare age and no repair partavailability. Transformer 3 (recently failed) is showing a
breakdown in winding insulation (dielectric strength). Italso shows C2H2 levels above IEEE thresholds. Age and shortcircuit
strength breakdown (due to the amount of through faults suffered) is the main driver for replacement

Transmission lines out of Fieldale have pilotwire protection. Copper pilotwire is an obsolete technology, and since the
telephone companies almost never use itanymore, itis increasingly difficult to find suitable pilot wire cable and hardware.

AEP Local Plan -2019

AEP Transmission Zone M-3 Process
Fieldale

YIOWN gtanleytown

Patriot Centre
(=]

¢ _ Fieldale
ot wwsinsvilie (AP)
L

/ Morris Nov ey

>

Fleldcrest Mille ' Martinsvilie

2

S

e

% Dupont (AP)
%

-
[
@

<



AEP Transmission Zone M-3 Process
Fieldale

Continued from previous slide

Fieldale Synchronous Condenser

T hte Field\e}le Synchronous Condenser was originally installed in 1974 and is one of only two facilities that provide dynamic wltage regulation and power factor compensation to the AEP 138kV
system in Virginia.

*The unitwas initially capable of +/-250 MVAR but has since been de-rated to +158/-35 MVAR primarilydue to the original Amplidyne excitation control replacementin 1997 with a Basler control.
Th’?rl? e&re no replacementparts or factory support for this Basler unit. If the Basler unit was to fail, the machine would be off-line until a replacementexcitation system could be procured and
installed.

‘The DFR is being replaced due to the maintenance and reliability issues experienced with its model. Protection systems for the condenser utilize electromechanical relaying that is obsolete with
no available spares.

*There s no longer vendor support for the existing controls system as well as limited spare parts availability. APCo personnel have devised replacements and workarounds that allow operation of
the synchronous condenser. Particularissues include inconsistentmechanical temperature switches, intermittent electrical relays in the control circuitry, and intermittent operation of auxiliary
circuitbreakers. Other problems occurat the interface between the original mechanical and analog controls and more modern digital controls that have been added to the system, making startup
syncing difficult.

*The existing device has multiple problems with the cooling such as water leakages. Corrosion of the steel parts of the cooling system is becoming more of a concern from a machine reliability
standpoint. There is no longervendor support for the cooling system which has made spare parts difficultto procure.

Environmental concernsinclude the use of mercuryin some switches (26 units with approx. 2 ounces of mercury per unit), the use of asbestos for insulation, and the possibility of bacterial

contaminationin the cooling system. Due to the open loop cooling system being at a higher risk to develop bacteria, respirators are required when cleaning the cooling pit during maintenance.
i 3 ‘ ¥ N

i

Cooling tower
interior pan
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AEP Transmission Zone M-3 Process
Fieldale

Continued from previous slide

DuPont Station: 69 kV circuit breakers ‘A’ (8 operations), ‘B’ (38 operations) and ‘C’ (14 operations) are GE ‘FK’ oil-filled breakers which have litle to no replacement
parts and were installed in 1960, 1959 and 1968 respectively. In general, oil breakers have become increasingly difficult to maintain due to the associated oil handling.
Qil spills are frequent with failures and routine maintenance, which is an environmental hazard.

Blaine Station: Circuit Switcher ‘AA’is a Mark V switcher, which is no longer supported by the manufacturer and parts are not available. Parts are increasingly difficult
to locate during maintenance. These are older designed circuit switchers with old controls that no longer coordinate well with modern relaying.

Morris Novelty: 34 kV circuit breaker ‘E’ and ‘F’ are GE ‘FK’ oil-filled breakers which have little to no replacement parts. In general, oil breakers have become
increasingly dlifp]cult tg maintain due to the oil handling associated with them. Qil spills are frequent with failures and routine maintenance which is also an
environmental hazard.

Rich Acres: Because of pilot wire retirement on this line, a new circuit switcher on transformer #1 will be needed to coordinate with new line relays on the Fieldale —
Ridgeway 69 kV line.

Operational Flexibility and Efficiency:

Based on the measures that are required to be performed when the existing 250 MVAR synchronous condenser is not in service due to maintenance, Transmission
Operations Engineering recommends the presence of an active reactive power device at Fieldale Station. The installation of additional static reactive power devices
such as shunt capacitor banks would resolve the low voltages that could occur in the isolated scenarios of facility outages, but would likely aggravate the customer
issues that exist with such discrete devices. The recommendation would be to install a similarly sized synchronous condenser that would tend to diminish the impacts
of transéent harmonics and assist in reducing the possible concern of dynamic instability due to the present system configuration where there is no local AEP
generation.
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AEP Transmission Zone M-3 Process

Fieldale
Need Number: AEP-2018-AP007

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 8/29/19
Selected Solution:

Fieldale Station ($51.5 M) S1852.1

Replace Synchronous Condenser with o units (-50/+100 MVAr). Retre 138 kV Circuit Breakers AC and AB and install new
3000A, 40kA CBs.

Replace 138 kV Circuit Switcher EE & DD with new 3000 A, 40 kA

Replace 69 kV CB-F with new 72.5 kV, 3000 A, 40 kA circuit breaker

Retire 34.5 kV equipment including CB T, 7.2 MVAr Capacitor Bank and Circuit Switcher AA

Move 69 kV Fieldcrest Mills load to 12 kV service and retire radial 69 kV line to Fieldcrest Mills and Fieldcrest Mills Staton

DuPont Station ($1.5 M) $1852.2 Bubble Diagram Not Applicable

Retire 3 69 kV breakers (A, B and C) and replace with wo line MOABs

Blaine Station ($1.7 M) $1852.3 Station U PJg rades On |y

Replace 138 kV S&C Mark V circuit switcher AA

Morris Novelty Station ($1.7 M) S1852.4

Reconfigure existing 69kV capacitor bank from a 15.6 MVArt 10.8 MVAr
Replace 34.5 kV FKoil CB “F” and “E”

Rich Acres ($0.6 M) S1852.5

Add high side circuit switcher to transformer #1

Estimated Cost: $60M

Projected In-Service: 12/1/2022
Supplemental Project ID: $1852.1 — $1852.5
Project Status: Scoping

Model: N/A
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AEP Transmission Zone M-3 Process
Virginia Tech

44

2 '.Iﬂlburg
Need Number: AEP-2018-AP008 olieifut /4 ..‘-'x»;jaf?;‘?

Process Stage: Submission of Supplemental Project for inclusion in : f,:
the Local Plan 8/29/2019 B Qi

Previously Presented:
Needs Meeting 10/26/2018
Solutions Meeting 1/11/2019

Project Driver:
Customer Service

Specific Assumption Reference:

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

Problem Statement:

Virginia Tech Electric Service (VTES) requested a new 69 kV delivery
point from AEP’s Lane substation located in Blacksburg, VA to serve 5
MW of new load.

Q0
o
°
2
1
3
&
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i
o
§
-
g
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H
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Need Number: AEP-2018-AP008

Process Stage: Submission of Supplemental Project for
inclusion in the Local Plan 8/29/2019

Selected Solution:

Expand Lane Station to establish a new VTES 69 kV
delivery point

Install one 69 kV circuit breaker and associated equipment
Motorize an existing 69 kV line switch

Add 12 kV metering to two new customerowned 69/12 kV
transformers

Relocate Lane-Merrimac 69 kV line to accommodate the
station expansion/new line termination location

Estimated Cost: $0.2M
Projected In-Service: 8/1/2019
Supplemental Project ID: S1853
Project Status: Engineering
Model: 2024 RTEP

AEP Local Plan -2019
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Bubble Diagram Not Applicable
Station Upgrades Only
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AEP Transmission Zone M-3 Process

Southern Muncie
Need Number: AEP-2018-IM007

Process Stage: Submission of Supplemental Projectfor inclusion in the Local Plan 8/29/2019

Previously Presented:
Needs Meeting 10/26/2019
Soluton Meeting 1/11/2019

Circuit Centerline
—

Project Driver: _ ﬁ
Equipment Condition/Performance/Risk _—
Specific Assumption Reference: i
AEP Guidelines for Transmission Owner Identified Needs (AEP Assumptions Slide 8) 4
Problem Statement: e
Medford Station - B
e Transformer 1-1959 Vintage ey — o
+ Exfremely high values of combustible gasses WDt - 2 g8
»  Overheating faults have occurred within the unit = . i! — 115
* Interfacial tension and the power factor values are atconcerning levels proving the oil Sharon Road | Bk
quality degradation | Delaware (IM) ) esotoll] : : -
*  Breakers“A”“B”’and“C’ . = -y )
*  1943-53 vintage FK oil breakers withoutcontainment -mmtern Regn ¥
+  FaultOperations: CB A(53) CB B(27) CB C(21) - Recommended(10) b, oo [EMCOaillard Road ' 1
23rd Street Station KenmoreBE cthel (Ball.State) L
*  Breakers“B”,“C’,“D",“E",“G",“J" and“K" Armnold Hogan =~ )+ =g . _Mayfleld 4
1971 vintage FK oil breakers withoutcontainment & =] . Eimridge AT i Y :
«  FaultOperations: CB B(30) CB C(44) CB D(16) CB E(0) CB G(25) CB J(18) CBK(28) - P =] T b %
Recommended(10) . Westinghouse (IM) Blaine Street !
Arnold Hogan DELCO BATTE Rv,ia : 2% ol :
*  Distributon XF 2—- 1970 Vintage [=] ’ |
»  Experienced afailure in 1999 Daleville 4
Blaine Street Station - ] :
AT

. Breaker “E”
* 1970 vintage oilfiled FK-breakers withoutoil containment
+ FaultOperations: CB E(29) —Recommended(10)
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AEP Transmission Zone M-3 Process

Southern Muncie
Need Number: AEP-2018-IM007

Process Stage: Submission of Supplemental Project for inclusion in the
Local Plan 8/29/2019 '
Previously Presented: ! : L - L
Needs Meeting 10/26/2019 T
Solution Meeting 1/11/2019

Circuit Centerline
-
=12
14
i
w24

Project Driver: Ao b
Equipment Condition/Performance/Risk o
Specific Assumption Reference: & S
AEP Guidelines for Transmission Owner ldentiied Needs (AEP ,. S . ad.z’, o
Assumptions Slide 8) | e (myf,,,:ﬂw .
Problem Statement: Lantorn Rac o
=l : ar on 3 .
Arnold Hogan - 23rd Street | e e egzc(‘;::' S
1963 wood crossarm construction Arnotd Hogmao. M e | My fiold, Sy —
. 3 @]  Eimridge e =] Seima "]y A gt
3/0 copperand 4/0 ACSR e - mEMeck Avenue "

» Subjectto 20 open A conditions ' :::2;9:::: ::'ﬁa A e e :
«  Subject to 26 open B conditions RN AT TR E
« In the past 10 years, 47 structures have had active maintenance QL 8 :

AT

performed. This is expected to increase as line ages.
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Need Number: AEP-2018-IM007

Process Stage: Submission of Supplemental Project for inclusion in
the Local Plan 8/29/2019

Previously Presented:
Needs Meeting 10/26/2019
Solution Meeting 1/11/2019

Project Driver:
Operational Flexibility and Efficiency
Specific Assumption Reference:

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

Problem Statement:
Elmridge Tap
» 3 terminal line outside of EImridge Station.

AEP Local Plan -2019

AEP Transmission Zone M-3 Process
Southern Muncie

Wes-Del

N D elaw are (IM)Abesoto
o < g
Lantern Rark
: @M'élcdll-rd Road

[ .nn.\ orel|B ethel (B all S tate)

Armold Hogan— B [}, iy . _Mayfieid

El id ~
E] - @°? mMock Avenue

: Wé.s(_l'nghouse (IM!)E Blaine Street
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e y , Medford
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AEP Transmission Zone M-3 Process

Southern Muncie
Need Number: AEP-2018-IM007

Process Stage: Submission of Supplemental Project for inclusion in the
Local Plan 8/29/2019

Previously Presented:

Needs Meeting 10/26/2019

Solution Meeting 1/11/2019

Circuit Centerline
-
=12
14
i
w24

,,,,,,

Project Driver: g
Customer Service i —
Specific Assumption Reference: m oty TN, =l
Obligation to serve - ' e . ﬂu’,‘ o
Problem Statement: . . e T (lmgpesrﬂw ]«
Armold Hogan Station T s k] g Ve e ol . o

» AEP Distribution has requested a new delivery point at Arnold Hogan K Snm or BB ethel (B all S tate) :

Staﬁon Armold Hogan [ IS @-.'1-".," - _,mMny.ﬂeld . i 34 = 6
Delco Battery Site S g I iMook Avenue © T B 1Sy
*  AEP Distribution has requested a new delivery point at the old Delco e s o CO R N U ey o :

site to facilitate the industrial load pocket RN AL R }

« Transmission has received multiple customerrequests at the industrial T B E
R

park near Delco Battery Site
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AEP Transmission Zone M-3 Process
Southern Muncie

Need Number: AEP-2018-IM007

Process Stage: Submission of Supplemental Project for inclusion inthe Local Plan Kenmore
8/29/2019

Arnold
Selected Solution: Hogan

Arnold Hogan

Install a new Distribution transformer and bay. Replace existing transformer and
Install a switcheron both transformers. Rebuild the 138kV side as a breaker and a
half with 3 new 138kV breakers. Rebuild the 34.5kV woltage classas aring bus
with a new 28.8Mvar cap bank. Estimated Cost: $21.1M (81854.1)

Elmridge Elmridge
Retire Elmridge Station Estimated Cost: $0M (S1854.2)

23rd Street Duffy Tools

Rebuild the 34.5kV woltage classas a 6 breaker ring bus with 5 new 69kV rated
breakers. Install 3 138kV breakers to form a ring bus on the high side. Retire the
cap banks. Rebuild the undergroundline exits as overhead. Estimated Cost:
$11.9M (S1854.3)

Medford Rebuild station with a 3 breaker 69kV rated ring bus on the 34.5 side.
Rebuild the high side as a 3 breaker 138kV ring bus. Replace the transformer with
a 138/69/34.5kV bank. Retire the cap bank. Estimated Cost: $15.6M (S1854.4)
Blaine Street

Retire breaker E and constructa new 69kV rated bus with a new 69kV rated i
breaker and distribution bank. Estimated Cost: $0.4M (S1854.5) 138 kV

Fuson 69 kv

Build a new 138kV station with a 138kV bus tie breaker and 2 distribution banks to 45KV
serve the Delco Battery site. Estimated Cost: $3.1M (81854.6) > KV

Blaine
Street

2aM Strast

iy est

st
Metals 21 Street

500 kV

Medford

T
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AEP Transmission Zone M-3 Process
Southern Muncie

Need Number: AEP-2018-IM007 Kenmore

Process Stage: Submission of Supplemental Project for inclusion Amold
in the Local Plan 8/29/2019 Hogan
Selected Solution:

Arnold Hogan - 23rd Street

Rebuild from Arnold Hogan— STR 56 north of Utica using 556
ACSR. Estimated Cost $12.4M (S1854.7)

Fuson Tap

Build a new 138kV line toward the Fuson station site using 1033.5
ACSR. Estmated Cost $4.0M (S1854.8)

Blaine

Duffy Tools Street

231 Street

Elmridge Tap

Retire the EImridge tap line. Estimated Cost: $0.2M (S1854.9) Legend Mr\/i1 i?jgt e

Tot::JI Estimated C.ost: $68.7M ?;‘8 : — o . S
Projected In-Service: 6/1/2022 T — I

Supplemental Project ID: S1854.1 — $1854.9 3::;:’ — I

Project Status: Scoping Now | e

Model: 2024 RTEP
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Need Number: AEP-2018-IM008

Process Stage: Submission of Supplemental Project for inclusion in
the Local Plan 8/29/19

Previously Presented:
Needs Meeting 10/26/18
Solution Meeting 2/20/2019

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

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

Problem Statement:

Deer Creek — Delaware

« 1920’s vintage steel lattice line.

« 397.5ACSR Double Circuit

« 439 open structure and conductor category A and B conditions

AEP Local Plan -2019
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AEP Transmission Zone M-3 Process
Deer Creek - Delaware

Need Number: AEP-2018-IM008

Process Stage: Submission of Supplemental Project for inclusion
in the Local Plan 8/29/19

Selected Solution: \

Deer Creek

Deer Creek — Delaware:

Rebuild the ~19.8 miles from structure 16 to structure 127 on the Mississinewa
Deer Creek — Delaware double circuit 138kV line. Estimated Cost:
$56.1M (S1855.1)

Gaston: Cacton .
Install a breaker facing Desofo in the bus tie positon Estimated

Cost $1.0M (51855.2)
Delaware: Legend
Reterminate into the P breaker Estimated Cost $0.2M (§1855.3) 500 kV

ME KV

1238 kv

Total Estimated Cost: $57.3M

69 kv

Projected In-Service: 10/8/2021 345KV

Supplemental Project ID: $1855.1 — $1855.3 f:'"”

Project Status: Scoping Delaware
Model: N/A
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AEP Transmission Zone M-3 Process
Wapakoneta

Need Number: AEP-2018-OH001

BT LO-OP - rort Amanaa Fort S o
— —_— ol Shawnce

= gast pima - sSouthwest Lima

Process Stage: Submission of Supplemental Project for inclusion in . Ragm Tl , TN

the Local Plan 8/29/2019

Previously Presented:
Needs Meeting 10/26/18 G A
Solution Meeting 1/11/19 F— e énasrome

Project Driver:

Circuit Centerline

Customer Service —
Specific Assumption Reference: , goridersite (midwest Erectrc o Sy
AEP Guidelines for Transmission Owner Identified Needs (AEP Vol i
Assumptions Slide 7) = *’ -

g8
—td1n
130
- 161
— 230

Problem Statement:

Obligation to serve new customer load for the City of Wapakoneta.

Total future load expected to be served from Gemini station is approx.
12TMW,

The total 127 MW future load includes an additional estimated 40MW
of new load from other new potential customers at the same location.

= 345
—a00

w

>

:

g
@
°
:
$
o
i
o

—-700
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Need Number: AEP-2018-OH001

Process Stage: Submission of Supplemental Project for inclusion in
the Local Plan 8/29/2019
Selected Solution:

Build a new 345/138 kV Gristmill Station cutting into the Southwest
Lima— Shelby 345 kV line. Estimated Cost: $25.8M ($1856.1)

Build a new 138 kV Gemini Station southeast of the City of
z/ge%%aléog)eta to serve the load request. Estimated Cost $8.9M
56.

Build a new 138 kV line connecting Gristmill to Gemini Stations.
Estimated Cost: $9.8M ($1856.3)

Build a new 138 kV line from the new 138 kV Gemini Station to existing
West Moulton 138 kV Station. Rebuild the West Moulton 138 kV Station
as a 4 breaker ring bus. Estimated Cost: $14.7M (S1856.4)

Remove the existing City of St Marys hard tap off the Southwest Lima -
West Moulton 138 kV line and bring it into West Moulton 138 kV station
(~0.2 mi away). Estimated Cost: $7.0M (S1856.5)

Total Estimated Cost: $66.2M

Projected In-Service: 12/31/2020
Supplemental Project ID: S1856.1 — S1856.5
Project Status: Engineering

Model: 2024 RTEP

AEP Local Plan -2019
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Before:
SYY Lima Station

SV Lima Station 345 ki

138 kV

St Mary's Tap

138 k\
Shelby Station
345 kY
W W oulton
d
fegen Station 138 kV

500 kY —

WME kY ——

138 kV

69 kY —

DK | — Sy L1';”88k8\}at'°” SW Lima Station

St Mary's Tap
138 kY

Gristmill Station
245138 kY

Gemini Station

W oulton 138 kY

Station 138 kY

Shelby Station
345 ky
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Need Number: AEP-2018-OH009

Process Stage: Submission of Supplemental Project for inclusion in the
Local Plan 8/29/19

Previously Presented:

Needs Meeting 10/28/18

Solution Meeting 2/20/19

Project Driver:

Operational Flexibility and Efficiency, Customer Service.
Specific Assumption Reference:

Equipment Condition, Operational Flexibility

Problem Statement:

RJF is a customer owned substation that is served off a 138kV hard tap.
Harmar Hill is served from a tap with a one way switch. Any line work along
between Mill Creek and Gorsuch causes considerable outages to both
customerloads. There is limited transfer capability at Harmar Hill and no
transfer capability for RJF. AEP’s internal guidelines justify sectionalizing on
this line (FOL: 10.17).

Mill Creek will be replaced by a new substation Devola as part of an
unrelated project (S1125).

AEP Local Plan -2019
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Need Number: AEP-2018-OH009

Process Stage: Submission of Supplemental Project for
inclusion in the Local Plan 8/29/19

Selected Solution:

Install a 3-way, SCADA-controlled phase-over-phase switch at
Harmar Hill to replace the one-way line switch on the Gorsuch
— Mill Creek 138 kV circuit.

Estimated Cost: $1.35M
Projected In-Service: 6/1/2020
Supplemental Project ID: S1858
Project Status: Scoping

Model: 2024 RTEP

AEP Local Plan -2019

AEP Transmission Zone M-3 Process
Harmar Hill

Gorsuch

Harmar Hill o

RJF
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AEP Transmission Zone M-3 Process
Gable-Carrollton

B Stemple Swatch

s Carroliton

Need Number: AEP-2018-OH011
Process Stage: Submission of Supplemental Project for inclusioninthe Local Plan 8/29/19 & Panda Hoad

Previously Presented:
Needs Meeting 10/26/18
Solutions Meeting 1/11/19

ProjectDriver: @ East Ams tardam
EquipmentMaterial/Condition/ Performance/Risk ; Amstor dam
Specific Assumption Reference: Lt
AEP Guidelinesfor Transmission Owner Identified Needs (AEP Assumptions Slide 8) sy oy

Problem Statement: i

The 29-mile Gable-Carrollton 138kV circuit(vintage 1917) is in poor conditionand is a s
reliability risk to the transmission system. The circuitconsists of lattice towers and 6-wired 200
kemil copper conductor. After a century in the field, the lattice towers have degraded
significantly, with heawy rusting and broken tower legs. The copperconductorhas become
very brittle and is difficult for crews to repair. Some towers are sitting in water. The suspension DN : foeatildaeiad O

O Petersburg (Camoli Co-op)

— 14

— )

23 German TWe  m 570 Sw B Broadacre

insulators and hardware are also heavily worn. 10 b St
The circuithas 39 open conditions, with the majority being structural issues (e.?., degraded =S s g
tower parts & broken insulators). The circuithas experienced 5 outages in the last 3 years =% & Partott
(2016-2018 YT D), including a 50-hour outage due to broken conductor. 88 g Fpraw
Thiscircuitspansthe center of the Ohio Utica shale gas regionin Carroll/ Harrison Counties, AN - O I o
with major activity from existing industrial customers and frequent economic development - 138 Twe (ells Tivs
. .. . . . . . = o Freshya Gal e Switch o2 Tidd 138KV
inquiries for future loads (e.g., pipeline compressor stations & midstream processing plants). 151 8
— 230 a1z Twp & South Cadez B Cardmaf Uit 3
- 345
— 50 e 5 Robwilie & Dilonvale
e 755 S Notbnghian
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AEP Transmission Zone M-3 Process
Gable-Carrollton

Need Number: AEP-2018-OH011

Process Stage: Submission of Supplemental Project for inclusion in
the Local Plan 8/29/19

Selected Solution:

Rebuild the 29-mile Gable-Carrollton 138kV circuit. Remove double- ———
circuit lattice towers with 6-wired 200 kemil CU. Install double-circuit
steel poles with 6-wired 1234 ACSS/TW Yukon conductor.

Note that the other 2 segments of this 138kV pathway are already
being rebuilt similarly: Tidd-Gable 138kV (in-service, S1067) and
Carrollton-Sunnyside 138KkV (in-construction, S1425). South

Rebuilding the circuit as 6-wired permits AEP to maximize the use of its Cadiz
right-ofway in this region, which has major activity from oil & gas
pipeline expansion competing for rightof-way. Installing a larger
conductor permits future customer expansion in this areain the heart of
the Utica shale gas play. In addition, this option permits the circuit to be

Sunnyside Carmrallton Gable Tidd

split into two 138KV circuits when the need arises. Legend

Estimated Cost: $42.1M FO0 KV | en—

Projected In-Service: 11/01/2021 U5 kV —

Supplemental Project ID: $1859 138 kV

Project Status: Engineering 69 kV ——

Model: N/A MEKY | —
23 kV ——
Mew
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AEP Transmission Zone M-3 Process
Reno

Need Number: AEP-2018-OH014 RJF Corp.

Process Stage: Submission of Supplemental Project for inclusion in the ® g g T aRed
Local Plan 8/29/19

Previously Presented:
Needs Meeting 10/26/18
Solutions Meeting 1/11/19

Project Driver:

Operational Flexibility and Efficiency, Customer Service
Specific Assumption Reference:
AEP Guidelines for Transmission Owner ldentfied Needs (AEP | N e

Assumptions Slide 7 and 8) ' =

Problem Statement: =

Reno Substation is served off a 138kV hard tap. If there is an
outage, planned or unplanned on the line sections between Belmontand
Levee, the Reno load will be dropped. There is partial transfer capability for
Reno during light load periods only. Levee Station cannottake all Reno’s
load because the distribution circuits are over five miles between the two
stations dictated by geography.

The nearby Wade station is being retired as part of an area project to
address an unreliable 23 kV system. Levee Station will take a portion of
Wade’s load and the remaining load will be served from Reno Station.

part TP

Belmont
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AEP Transmission Zone M-3 Process
Reno

Existing

Need Number: AEP-2018-OH014 Levee Reno Belmont

Process Stage: Submission of Supplemental Project for
inclusion in the Local Plan 8/29/19
Selected Solution:

At Reno, install a 3-way switch at the hard tap, and fiber and
SCADA, and relocate a pole.

Estimated Cost: $2.56M Proposed
Projected In-Service: 6/1/2019
Supplemental Project ID: S1860 Levee Reno Belmont Legend

500 kV

345 kV
138 kV
69 kY

345 kY

Project Status: Engineering
Model: 2024 RTEP .

23 kY ——
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Need Number: AEP-2018-OH019

Process Stage: Submission of Supplemental Project for inclusion in

the Local Plan 8/29/19

Previously Presented:
Needs Meeting 11/29/18
Solution Meeting 3/25/19

Project Driver:
Customer Service

Specific Assumption Reference:

AEP Connection Requirements for the AEP Transmission System
Problem Statement:

A transmission customer has requested new 69kV service on the

AEP Transmission Zone M-3 Process
Luk

Smithville

B Madisonburg

|
n
Clutch Sw - Madisonbu

) o

o Highland Avenue
2 North Wooster

o East Wooster

o

o West Wodsts™ Ho
2 Beall Avenue

o Holmes - Wayne Co-op

2 South Wooster

* Wooster 138 Circuit

northeast side of Wooster, Ohio. The total peak demandis 11 MVA. » ‘
The customer is paying to install a 2nd 69kV power transformerin their r B b
station and need a 2nd 69kV service point from AEP Transmission. '
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AEP Transmission Zone M-3 Process
Luk

Need Number: AEP-2018-OH019 Geyer SW

Process Stage: Submission of Supplemental Project for
inclusion in the Local Plan 8/29/19

Selected Solution:

Clutch Switch 69kV: Extend a 2nd 69kV service to the
customer (1 span) to serve their 2nd transformer. Install a 2nd
set of 69kV revenue metering equipment. Install a 69kV bus-tie
breaker at Clutch Switch station, separating the two feeds to East
the customer. Wooster

Estimated Cost: $0.7M
Projected In-Service: 7/7/19 Py
Supplemental Project ID: S1861 il

69 kv

Project Status: Scoping 4.5 KV

23RV

Model: 2024 RTEP New

LuK (Customer) Clutch Switch

500 kv

T
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AEP Transmission Zone M-3 Process
Baltimore-Lancaster

sifimore

Need Number: AEP-2018-OH021
Process Stage: Submission of Supplemental Project for inclusioninthe Local Plan 8/29/19 -
o South Balsmore

Previously Presented:
Needs Meeting 11/29/18
Solutions Meeting 1/11/19

ProjectDriver:
Customer Request

Specific Assumption Reference:
AEP Guidelinesfor Transmission Owner Identified Needs

Problem Statement:

»  Baltimore 69kV CBs E and F are oil type breakers (vintage 1951) and have been
identified for replacementdue to lack of spare part availabilig, historical reliability, and
lack of vendor support. Oil breakers are difficultto maintain due to oil handling
requirements. Oil spills can occur during maintenance and fixes. T he breakers have
experienced the following fault operations: CB E (5), CBF (5).

«  Baltimore currently has 20 electro-mechanical relays employed. EM relays have limited
spare part availability, a lack of vendor support, no SCADA functionality, and no fault data

collection ability.
» Lancaster69kV CBs B and D are oil type breakers (vintage 1989) and have been

Yleasantville

>
&
S
o~
™~
e
$
&
5
-
-
>
>
0
o
-—
[’ d
[+ 4
Q
£
L]
—
-
L
1]
=

B Memnorial Drive
ol ancaste. nchon

identified for replacementdue to lack of spare part availability, historical reliability, and - T e oo~
lack of vendor support. Oil breakers are difficultto maintain due to oil handling | B 2 & anfor Hocking Na. 1(0F) : Kigpdict
requirements. Oil spills can occurduring maintenance and fixes. The breakers have b s ter 8 Quarry Road

I I e o East Lancaster

experienced the following fault operations: CB B (4), CB D (18).

»  Lancastercurrently has 46 electro-mechanical relays employed. EM relays have limited
vendor support, lack of SCADA functionality, and don’t offer fault data collection i

I WestLancasle
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Need Number: AEP-2018-OH021

Process Stage: Submission of Supplemental Project for
inclusion in the Local Plan 8/29/19
Selected Solution:

At Lancaster station, replace existing 69 kV CB B and CB D
with new non-oil breakers and upgrade relaying at the station.
Estimated cost: $3.02M $1862.1

At Baltimore station, replace existing CBs E and F with new
non-oil breakers and upgrade relaying at station. Estimated
cost: $2.21M $1862.2

Total Estimated Cost: $5.23M

Projected In-Service: 12/15/2019
Supplemental Project ID: S1862.1 & S$1862.2
Project Status: Engineering

Model: 2024 RTEP

AEP Local Plan -2019

South
Lancaster

South
Baltimore/Fairfield

AEP Transmission Zone M-3 Process
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Legend
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Need Number: AEP-2018-OH022

Process Stage: Submission of Supplemental Project for inclusion in the Local
Plan 8/29/19

Previously Presented:

Needs Meeting 11/29/18

Solution Meeting 2/20/19

Project Driver:

Equipment Material/Condition/Performance/Risk

Specific Assumption Reference:

éFdP C85;1idelines for Transmission Owner Identified Needs (AEP Assumptions
ide

Problem Statement:

»  Cyclops 69kV circuit switcher A is currently being used as a line CB. This

model has limited spare parts availability and reliability concerns. This circuit
switcher has also experienced 41 fault operations.

» Cyclops 69kV CB Bis an oil type breaker (vintage 1955) that has exceeded
the manufacturers recommended number of fault operations (36 total faults).
Oil breakers are difficult to maintain due to oil handling requirements. Ol
spill can occur during maintenance and fixes.

»  Cyclops station currently has 19 electro-mechanical relays employed.

»  Cyclops station is currently built upon a four-pole wooden bay that is
progressively deteriorating.

AEP Local Plan -2019

AEP Transmission Zone M-3 Process
Cyclops
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m
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Need Number: AEP-2018-OH022

Process Stage: Submission of Supplemental Project for
inclusion in the Local Plan 8/29/19

Selected Solution:

 Build a new greenfield station with an in-and-out
configuration utilizing two 69 kV 3000 A 40 kA CB'’s.

 Install a new control house, relaying, and required bus
work.

« T-Line work to reconnect the lines to the new Station.
» Removalof the old (Cyclops) Station.
Estimated Cost: $5.3M

Projected In-Service: 6/15/19
Supplemental Project ID: S1863
Project Status: Engineering
Model: N/A

AEP Local Plan -2019

Robinson

Run Switch

AEP Transmission Zone M-3 Process
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AEP Transmission Zone M-3 Process
East Cambridge

Need Number: AEP-2018-OH023

Process Stage: Submission of Supplemental Project for inclusion in the
Local Plan 8/29/19

Previously Presented:

Needs Meeting 11/29/18

Soluton Meeting 2/20/19

Project Driver:
Customer Request

. . Ci'c“i' ., Cambridge *iﬁl Comoriioel
Specific Assumption Reference: -

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

Problem Statement:

» East Cambridge 34.5kV CB ‘D", 69kV CB “A” and 69kV CB “‘C” are
vintage (1970-1975) circuit breakers. Oil breakers are dificult to
maintain due to oil handling requirements and risk of oil spills during
maintenance and failures. In addition, these CB’s have exceeded the
manufacturers recommended fault operations: CB A (8), CB C (28),
andCB D (91).

» East Cambridge circuit switcher AA (vintage 1970t) is recommended for
replacementdue to reliability concerns and lack of spare part
availability.

» East Cambridge currently has 36 electro-mechanical relays employed.
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AEP Transmission Zone M-3 Process
East Cambridge

Need Number: AEP-2018-OH023

Process Stage: Submission of Supplemental Project for South
inclusion in the Local Plan 8/29/19 S Cambridge

i Washingt
Selected Solution: ashington

» Rebuild East Cambridge Station into a 69kV, 6-circuit-
breaker ring bus with 69 kV 3000 A 40 kA breakers.

 Install a low side 34.5 kV 1200 A 25 kA circuit breaker on
transformer #1. .

«  Anew control house, new bus work, and new line relaying Cambridge
will be installed.

* T-Line work needed to reconnect the lines into the new
Station. - —

Estimated Cost: $13.32M Byesville pyerey
Projected In-Service: 12/15/2019 138 kY

69 kv

Supplemental Project ID: S1864 M5k

23 kY

Project Status: Engineering =
Model: 2024 RTEP

Leatherwood

Cambridge Switch

T
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AEP Transmission Zone M-3 Process
Hocking

Need Number: AEP-2018-OH025

G,
Process Stage: Submission of Supplemental Project for inclusion in "%,

the Local Plan 8/29/19 St Samten Pewer prerr—
North Logan _

o
b ||

Previously Presented:
Needs Meeting 11/29/18

Solution Meeting 1/11/19 B aat Logan

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

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

Problem Statement:

» Hocking 138kV MOAB “W” is in a failed state. When operating,

arcing occurs, resulting in the tripping of remote breakers/circuit
switchers.

 The structures supporting this MOAB will not allow for a like for like
replacement due to the extra weight.

Southeast Logan
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Need Number: AEP-2018-OH025

Process Stage: Submission of Supplemental Project for
inclusion in the Local Plan 8/29/19

Selected Solution:

Replace the existing 138 kV MOAB “W" with a 3000 A/63 kA
breaker. Historically, operating this MOAB has resulted in the
tripping of the 138 kV circuit breaker “A” and 69 kV circuit
breaker “C” at Hocking due to a phase-to-phase fault. The
structure supporting this MOAB doesn'’t allow for it to be
replaced by a vertical-break switch due to the extra weight on
the structure. Hocking Station was designed to allow the
installation of a circuit breaker in the future. In addition, this
circuit breaker eliminates three dissimilar protection zones
(bus, transformer and line).

Estimated Cost: $753K
Projected In-Service: 3/11/2019
Supplemental Project ID: S1865
Project Status: In Service
Model: N/A

AEP Local Plan -2019

AEP Transmission Zone M-3 Process
Hocking

Hocking WWest

Lancaster
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23 kY

41



Need Number: AEP-2018-OH026

Process Stage: Submission of Supplemental Project for inclusion in the
Local Plan 8/29/19

Previously Presented:

Needs Meeting 11/29/18

Solution Meeting 3/25/19

Project Driver:

Equipment Material/Condition/Performance/Risk

Specific Assumption Reference:

AEP Guidelines for Transmission Owner Identified Needs
Problem Statement:

» The New Lexington — East Logan 22.3 mile 69 kV (vintage 1916) was
built using wood pole structures with conductors ranging from #1
Copper 3 conductor (31 MVA rating) to 336.4 KCM ACSR 18/1 (73
MVA rating).

» There are 333 open A conditions on this line, including burnt/broken
conductors, and broken structures. The New Lexington — East Logan
69 kV circuit has experienced over three million customer minutes of
interruption in the past three years.

AEP Local Plan -2019
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AEP Transmission Zone M-3 Process
East Logan — New Lexington

Need Number: AEP-2018-OH026 -

Process Stage: Submission of Supplemental Project for inclusion Avs:
in the Local Plan 8/29/19

<

Selected Solution: {5
Transmission Line Description: i 1 / |
» Rebuild approximately 8.7 miles of the East Logan-New Jf-or o -
Lexington 69 kV circuit between New Lexington and Shawnee BN SR
with 795 ASCR 26/7. Estmated Cost $19.0M (S1866.1) T N

Transmission Station Description:
* Replace the Shawnee 69 kV Moab 1200A switches with 2000

A switches. Estmated Cost $0.7M (S1866.2)
- Replace the New Lexington 69 kV line riser towards East Existing: O o D
Logan. Replace the New Lexington 600 A breaker disconnects —
for CBs “A” with 2000 A switches. Estimated Cost $0.5M 500 kv
(51866.3) EaE——
Total Estimated Cost: $20.2M T —
Projected In-Service: 12/31/2021 e e
Supplemental ProjectID: $1866.1 — S1866.3 Fest boan Shavnes New Lexingtan
Project Status: Scoping Proposed:

Model: N/A
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AEP Transmission Zone M-3 Process
Thornville - Lancaster

Need Number: AEP-2018-OH031 _ Thornville

Process Stage: Submission of Supplemental Project for inclusion in the | o Fhesr, s
Local Plan 8/29/19 ' e
Previously Presented:
Needs Meeting 12/21/18
Solution Meeting 2/20/19

Project Driver: " Bouth. Balitmors
Equipment Material/Condition/Performance/Risk

Specific Assumption Reference:

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

Problem Statement:

» The existing 18.4 mile 69 kV section between Thornville —Lancaster 69

kV line was constructed in 1915 using wood pole structures with
several copper conductors (mostly 1/0 Cu).

» There are currently 228 open A conditions on this line. The Baltmore- _ -
East Lancaster 69 kV circuit has experienced over 350,000 customer Rt ElQuarry Road
minutes of interruption over the past three years. The majority of East Lancaster
outages were due to conductor failures, shielding failures, structure EERNSE: Luoatime
washouts, and insulators failures.
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AEP Transmission Zone M-3 Process
Thornville - Lancaster

Need Number: AEP-2018-OH031

Process Stage: Submission of Supplemental Project for S _ _
inclusion in the Local Plan 8/29/19 Lancaster Drive Pllsisitise e Thornville

Selected Solution: . . . .

Rebuild 18.4 miles of the Thornville - Lancaster 69kV line. This
line will be rebuilt utilizing 795 ACSR (26/7) at 69 kV

standards.

Estimated Cost: $23.66M _
Projected In-Service: 11/27/19 L
Supplemental Project ID: S1867 EZI ——
Project Status: Construction e Ep—
Model: N/A f:’ —
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AEP Transmission Zone M-3 Process
Mabscott

North Beckley

Need Number: AEP-2018-AP002
Process Stage: Submission of Supplemental Project for inclusion in
the Local Plan 10/3/2019

Previously Presented:
Needs Meeting 10/26/2018
Solutions Meeting 6/17/2018

Project Driver:
Customer Service
Jehu Branch (Cust. Owned)

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

Problem Statement:
APCO Distribution has requested a new distribution station located in
Mabscott, West Virginia. Winter projected load 15 MVA.

Ly
§
@
3
§
3
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Need Number: AEP-2018-AP002

Process Stage: Submission of Supplemental Project for inclusion in
the Local Plan 10/3/2019

Selected Solution:

Tap the existing Bradley — Tams Mtn. 138 kV line. Construct a new
138 kV double circuit in/out feed (~1.5 miles) from the Bradley —
Tams Mtn. 138 kV Tap, to the new Mabscott Station. (s1994.1)

Estimated Transmission Cost: $6.0M

Install two new 138 kV MOABs at Mabscott Station. Estimated
Transmission Cost: $1.5M (s1994.2)

Total Estimated Cost: $7.5M
Projected In-Service: 11/1/2020
Supplemental Project ID: $S1994.1 -.2
Project Status: Engineering

Model: 2023 RTEP

AEP Local Plan -2019
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Need Number: AEP-2018-AP003 AEP Transmission Zone M-3 Process

I;’s%c/:gg%Stage: Submission of Supplemental Project for inclusion in the Local Plan Mullensville

Previously Presented:
Needs Meeting 10/26/2018
Solutions Meeting 4/23/2019

Project Driver:

Equipment Condition/Performance/Risk

Specific Assumption Reference:

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

Problem Statement:

The need to address Mullensville transformer #1 is driven by the short circuit strength
breakdown caused by the amount of electrical discharges of high energy has led to rising
as levels in the tank oil and carbonization of the insulatin paBer. Acetylene is at [EEE

onditon 3 and Ethylene is at IEEE Condition 2 per the latest DGA readings in 2018
which contributes to poor dielectric strength. The rising presence of these hot metal
gasses can be caused by poor connections, shorted turns, broken winding strands, or
Inadvertent core grounding from damage to the core ground insulation during through
faults events; all of these are indicative of circulating currents in the core resulting in
hotspots of the core and surrounding internal components. High energy discharges can
be caused by flashovers, tracking or arcing, or short circuits between a number of internal
components.

In addition to the 2018 compressor failure on CB A, IPS malfunction records indicate that
the compressor motor burnt up in 2008 and failed again in 2009. There are only 13 of
these FK-69-1500-3 types on the AEP system, making replacement parts difficult or
impossible to obtain. This oil filled breaker has no oil containment and requires O&M
costs to maintain the unit's oil that similar SF6 type breakers do not require.

The Ground-Switch MOAB on the high side of the 138/46 kV transformer at Mullensville
are obsolete and create an overlap in the zones of protection.

Circuit Centerline |
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AEP Transmission Zone M-3 Process
Mullensville

Need Number: AEP-2018-AP003

Process Stage: Submission of Supplemental Project for
inclusion in the Local Plan 10/3/2019

Selected Solution:

XFMR #1

|
|
138146 kv I

Replace Gr. Sw. MOAB with a new 138 kV circuit switcher. ]
Replace existing 138 kV/46 kV 30 MVAXFR #1 with a new Mullensville Substation
138/46 kV 30 MVA XFR. Replace 46 kV circuit breaker A with
a new 46 kV 3000 A 40 kA circuit breaker.
Estimated Cost: $5.4M
Projected In-Service: 4/1/2020 Legend
Supplemental Project ID: S1995 345 kY —
Project Status: Scoping 138kY
63 kY
Model: N/A ey —
ey ]
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AEP Transmission Zone M-3 Process
Clendenin

Need Number: AEP-2018-AP005

Process Stage: Submission of Supplemental Project for inclusion in
the Local Plan 10/3/2019

Previously Presented:
Needs Meeting 10/26/2018 it o Brnchcons
Solutions Meeting 5/20/2019 P

Project Driver:

Equipment Condition/Performance/Risk

Specific Assumption Reference:

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

Problem Statement:

On Thursday, June 23, 2016, sustained heavy rain caused severe
flooding along the Elk River in West Virginia. The flood waters engulfed
much of the town of Clendenin, including Clendenin Station, which
sustained significant damage. Clendenin station lies well under the
FEMA 100 year flood plain.
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AEP Transmission Zone M-3 Process
Clendenin

Thorofare Hartland

Need Number: AEP-2018-AP005 Substation Substation

Process Stage: Submission of Supplemental Project for
inclusion in the Local Plan 10/3/2019 e

Selected Solution:

|
Replace the existing Clendenin Station with the new Jarrett i .%
Station, approximately 0.2 miles away from Clendenin Station, | 1“3';':1% tl,
located outside of the flood plain. Install a new 138/46 kV 90 |
MVAXFR, witha high side circuit switcher. Install two 138 kV Flatwood _ .
40 kA CBs and three 46 kV 40 kA CBs. Install a 9.6 MVAR Substation ~“2rrett Substation fondala
capacitor bank. Re-route the existing 138 kV and 46 kV
transmission lines into the new station.

Total Estimated Transmission Cost: $21.3M
Projected In-Service: 8/26/2021 Legend

Supplemental Project ID: S1996 j:; t: —
Project Status: Scoping "

A6 kY L]
Model: N/A

Mewr
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Need Number: AEP-2018-AP006 AEP Transmission Zone M-3 Process

Process Stage: Submission of Supplemental Project for inclusionin the Local Plan 10/3/2019 H Uff Creek

Previously Presented:
Needs Meeting 10/26/2018
Solutions Meeting 4/23/2019

Project Driver:

Equipment Condition/Performance/Risk

Specific Assumption Reference:

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

The need to address Huff Creek transformer #1 is driven by the oil'sinterfacial tension, which has been consistently below 30
mN/m (the acceptable limitfor this voltage class). Thisis an indication of sludge beginning to form from oil contaminates,
which willlead to accelerated aging of the unit; the sludge willimpair oil circulation and lead to more frequent overheating. In
addition, the moisture contentand CO levels have begun a rapid increase over the past four years. CO is now at IEEE
Condition 2 and dielectric strength is trending down. The presence of increased CO and moisture levels occurring over the
same span of time is indicative of the cellulose breakdown from the insulating paper; this increases the risk of future shorts in
the windings due to decreased insulating material.

The need to address Huff Creek ground transformer #2 is driven by Thermal through fault events, mostléin excess of 700°C,
have led to, steady increasesin gasses including the now IEEE Condition 3 levels of ethylene in PH A, IEEE Condition 2
levels of carbon monoxide in PH A, methane in PH B, and ethylene and methane in PH C. These faults have also generated
carbonization of the insulating paper. In addition, all phases have seen sustained and elevated moisture levels which has
resulted in low and decreasing dielectric strength.

The 69 kV circuitbreakerD is an FK type oilfilled circuitbreakerwith no oil containment. Qil filled breakers have muchmore
maintenance required due to oil handling that their modern, SF6 counterparts do not require. Circuitbreaker D is 1 of the 13
remaining FK-69-1500-3 model family remaining on the AEP system. This circuitbreakerfamilyis no longer supported by their
original vendor and spare parts are scarce to non-existent. In addition, CB D has seen at least 148 faults; based on the
maximum fault currentlevels available for this circuitbreaker location, it has likely exceeded the manufactured life expectancy
of cumulative fault current, 113 kA.

Huff Creek Substation currently deploys 74 relays, implemented to ensure the adequate protection and operation of the
substation. Currently, all 74 (100% of all station relays) are in need of replacement. There are 60 of the electromechanical and
4 of the static type which have significantlimitations with regards to spare part availability and fault data collectionand
retention in addition to a lack of vendor support. The remaining 10 microprocessorrelays were commissioned in 1997 and
2007; the warranties are now expired and the firmware is no longer supported by the vendor. There appears to be little
available panel space in the existing control house.

Circuit Centerline
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AEP Transmission Zone M-3 Process
Huff Creek

Need Number: AEP-2018-AP006

| |

| |

Process Stage: Submission of Supplemental Project for i i
inclusion in the Local Plan 10/3/2019 i
|
|
|
|
|

Selected Solution:
138169146 KV

Replace existing 69 kV CB ‘D’ witha new 3000 A 40 kA 69 kV | esibEEe Ry
CB. Replace the existing 90 MVA 138/69/46 kV transformer #1 Huff Creek Substation
with a new 90 MVA 138/69/46 kV transformer. Replace the

existing 3000 A GR. TRF Bank with a new 3000 A GR. TRF

Bank. Replace the relaying at the station.

Estimated Cost: $6.6M

|
XFMR #1 i
|

Projected In-Service: 4/1/2020 Legend
. 345 kv L
Supplemental Project ID: S1997 381y
Project Status: Scoping 69 kv
Model: N/A A6 kv —
Mew N
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AEP Transmission Zone M-3 Process
Huntington Court Capacitor Switchers

Need Number: AEP-2018-AP014

Process Stage: Submission of Supplemental Project for inclusion in
the Local Plan 10/3/2019

Previously Presented:
Needs Meeting 1/11/2019
Solutions Meeting 6/17/2019

Project Driver:
Equipment Material/Condition/Performance/Risk S :
Specific Assumption Reference: - : ] e Lucons

Roanoke

AEP Guidelines for Transmission Owner Identified Needs (AEP M- foeran® .« Etectric
Assumptions Slide 8) L] Steel Campbell

Street Avenue - F
Problem Statement: -

Huntington Court 138 kV cap switcher BB is a MARKV type which has

presented AEP with a large amount of failures and mis-operations.
These types of switchers are being replaced and upgraded with the
latest AEP cap switcher standard across AEP’s system. 69 kV cap
switcher AAis an SC-2030 type that has no gas monitor and sister
units have experienced numerous gas and interrupter failures.

uIVIontere y

z\@*\l .l Huntington Court
o G

l

Hancoc

' _Hancock

Mudlick
> L _JWasena

nWaInut Avenue )

GRoénoke (AP)
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AEP Transmission Zone M-3 Process
Huntington Court Capacitor Switchers

Need Number: AEP-2018-AP014

Process Stage: Submission of Supplemental Project for
inclusion in the Local Plan 10/3/2019

Selected Solution:

Replace existing 138 kV capacitor bank switcher BB and 69 kV
capacitor bank switcher AA with capacitor bank breakers. No bubble diagram required

Estimated Cost: $0 (All Distribution Cost)
Projected In-Service: 10/31/2020

Supplemental Project ID: $S1998

Project Status: Engineering
Model: N/A

AEP Local Plan -2019



AEP Transmission Zone M-3 Process
Matt Funk Breaker Replacements

Need Number: AEP-2018-AP015

Process Stage: Submission of Supplemental Project for inclusion in the
Local Plan 10/3/2019

Previously Presented:

Needs Meeting 1/11/2019

Solutons Meeting 6/17/2019

Project Driver:

Equipment Material/Condition/Performance/Risk

Specific Assumption Reference:

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

4 MATT FUNK 138KV

Problem Statement: »

138 kV circuit breakers H1, K, K1, K2 are PK air blast breakers o P %,
manufactured in 1968. Air blast breakers are being replaced across the — 45 “
AEP system due to their potential for catastrophic and violent failures.
Sharp pieces of porcelain from their bushings are typically expelled from
the breakers and can be a potential safety hazard to field personnel. Other
factors driving the replacementare age and scarce availability of spare
parts. In addition, breakers H1, K, K1, K2 have experienced 55, 31, 32, and
26 fault operations, respectively.

AEP Local Plan -2019



AEP Transmission Zone M-3 Process
Matt Funk Breaker Replacements

Need Number: AEP-2018-AP015

Process Stage: Submission of Supplemental Project for
inclusion in the Local Plan 10/3/2019
Selected Solution:

Replace existing 138 kV circuit breakers H1, K, K1, K2 and

associated disconnect switches at Matt Funk Station with four
new 138 kV, 3000 A, 63 kA circuit breakers and 3000 A No bubble diagram required
switches.

Estimated Cost: $1.7M
Projected In-Service: 10/31/2020
Supplemental Project ID: $1999
Project Status: Engineering
Model: N/A

AEP Local Plan -2019



Need Number: AEP-2019-AP004

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan
10/3/2019

Previously Presented:
Needs Meeting 2/20/2019
Solutions Meeting 5/20/2019

Project Driver:

Equipment Material/Condition/Performance/Risk

Specific Assumption Reference:

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

The Amherst-Clifford 69 kV circuit (13.9 mi.) consists primarily of 1960 wood pole
structures with 4/0 ACSR overhead conductor and currently has 26 open conditions
including rot top, woodpecker damage, split poles, broken insulators and damaged
shield wire. Over the 2015-2018 time frame there were 5 momentary outages which
occurred during lightning and wind events due to the lack of shield wire on half of the
circuit, exposing it to a higher probability of forced momentary and permanent lightning
induced outages.

The Clifford-Scottsville 46 kV circuit (45.5 mi.) consists primarily of 1926 wood pole
structures with 4/0 ACSR overhead conductor and currently has 93 open conditions
including rot top, rot heart and woodpecker/insect damage. Over the last recorded 3
year period, 6 permanent outages were observed. Also, only 16% of the line has
shielding, mainly on the tap sections.

Riverville station serves a large industrial customer gGrief Brothers Corporation)
consisting of approximately 45 MW from a radial 133 kV line served from Boxwood S.S.
located between Clifford and Reusens. This radial line is approximately 9.2 miles long,
leaving a large amount of load exposed to a variety of single contingency events.

AEP Local Plan -2019
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AEP Transmission Zone M-3 Process
Amherst - Reusens

Need Number: AEP-2019-AP009

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan
10/3/2019

Previously Presented:

Needs Meeting 3/25/2019

Solutions Meeting 5/20/2019

Project Driver:

Equipment Material/Condition/Performance/Risk

Specific Assumption Reference:

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

The 14.2 mile long Amherst-Reusens 69 kV circuit was originally constructed in 1946
using wood pole structures with the lack of shielding on most (98%) of the circuit.
Within the last 3 years it has experienced 33 momentary outages and 3 permanent
outages with an average outage duration of 78.4 hours. The circuit currently has 26
open conditions. The majority (84.1%) of overhead conductor consists of 4/0 ACSR, g N ! iy, < Sl e

e, O
L% Blaskwater

also from 1946. ; S A VRN

Circuit Centerine

Monroe (AF)
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AEP Transmission Zone M-3 Process

Process Stage: Submission of Supplemental Project
for inclusion in the Local Plan 10/3/2019

Selected Solution:

Monroe Coolwell Amherst
Rebuild Monroe-Amherst 69 kV line section (~7.9 mi.)
$2000.1 Estimated Cost: $22.0 M —y
Rebuild Esmont-Scottsville 46 kV line section (~6.0 mi.)
S$2000.2 Estimated Cost: $17.0 M

Scottsville Esmont
Ancillary Benefits: Supplemental solution is part of a ————————————————
holistic plan to address baseline and supplemental
needs in the area.
Legend

Estimated Cost: $39 M saskv | cmmm—
Projected In-Service: 10/1/2022 -
Supplemental ProjectID: $2000.1 -.2 ‘*:'“’ —
Project Status: Scoping
Model: N/A

AEP Local Plan -2019



AEP Transmission Zone M-3 Process

Need Number: AEP-2018-OH013 Mound Street

Process Stage: Submission of Supplemental Project for inclusion in
the Local Plan 10/3/2019

Previously Presented: 2
Needs Meeting 10/26/2018 — 12kv
Solutions Meeting 6/17/2019 = W

. . = 23KV
Project Driver: 34 kv

Equipment Material/Condition/Performance/Risk — 40 kv
46 kv

Specific Assumption Reference: o T
AEP Guidelines for Transmission Owner Identified Needs (AEP 88 kv
Assumptions Slide 8) — 115kv

— 138 kV Mound Street
Problem Statement: eene

T\
The 138 kV CB-101 at Mound Street is the last remaining oil breaker at | — 230 kv &8
the station. This oil breaker doesn’'t have oil containment. Oil breaker = 345 LkV
maintenance has become more difficult due to the oil handling required | — 500 kv
to maintain them. Oil spills can occur with breaker failures and routine maltl -1
maintenance which has the potential for an environmental risk. This Canal Street - Marion Road 138 cirouis
breaker is a model that has identified reliability concerns due to past
failures and lack of spare part availability.

This CB separates two transformers that serve critical hospital loads. A
failure could cause a sustained outage to the entire facility.

------

AEP Local Plan -2019




Need Number: AEP-2018-OH013

Process Stage: Submission of Supplemental Project for
inclusion in the Local Plan 10/3/2019

Selected Solution:

At Mound Street station, replace CB-101 witha new 138 kV
3000 A, 40 kA CB. Install new risers, rated at 3000 A. Upgrade
138 kV relaying.

Estimated Cost: $1.1M
Projected In-Service: 12/30/2019
Supplemental Project ID: $2001
Project Status: Scoping

Model: N/A

AEP Local Plan -2019
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AEP Transmission Zone M-3 Process
Bixby Transformer

Need Number: AEP-2018-OH028

Process Stage: Submission of Supplemental Project for inclusion in
the Local Plan 10/3/2019

Previously Presented:

Needs Meeting 1/11/2019

Solutions Meeting 6/17/2019

Project Driver:

Equipment Material/Condition/Performance/Risk

Specific Assumption Reference:

AEP Guidelines for Transmission Owner Identified Needs (AEP

Assumptions Slide 8) N .
Problem Statement: P O u
The 345/138 kV, 675 MVA transformer #1 failed and caught fire at By o
Bixby station. The MOAB switch and risers cannot be repaired. A ;-
replacement is needed to support the load in the area. F N\ — 3

AEP Local Plan -2019



AEP Transmission Zone M-3 Process
Bixby Transformer

Existina: Bixby 245ky
Need Number: AEP-2018-0H028 Xisting ’ .

Process Stage: Submission of Supplemental Project for
inclusion in the Local Plan 10/3/2019

Selected Solution: =

At Bixby station, replace the failed transformer #1 with a 675 500 kV

MVA, 345/138 kV transformer. Replace the damaged switches Sl

with 3000 A switches. —

Estimated Cost: $4.5M 345KV

Projected In-Service: 6/30/2019 e

Supplemental Project ID: S2002
Project Status: Engineering
Model: N/A

Proposed: = Bixby 345k .

AEP Local Plan -2019



Need Number: AEP-2019-OH001 AEP Transmission Zone M-3 Process

?6?3(:/38? 9Stage: Submission of Supplemental Project for inclusion in the Local Plan Glencoe-Somerton 69 kV Upgrade
Previously Presented:
Needs Meeting 2/20/2019 B Brwmorssti Lansing,
Solutions Meeting 7/24/2019 2 B 17 Bridgen
Project Driver: . o Hatare
Equipment Material/ Condition/Performance/Risk & Operational Flexibility g South Belmornt_ LN Nefre o 130KV '\
Specific Assumption Reference: = i
AEP Guidelines for Transmission Owner Identified Needs ville 07, epun
Problem Statement: 2% by | -7“’"”’
« The Glencoe-Somerton 69 kV circuit is 22.5 miles in length and has numerous - Ak Horsts ° (Proposed)
condition issues. Within the last 5 years, it has expenenced 18 momentary sg[nerton station Bl gg;g;':'“
outages (3.6 peryear) and 7 permanent(sustained) outagesg 4 peryear). : Geordar o
The average outage duration has been 13.7 hours. AEP and South Central Morering. & Crayfft washington”
Power Co-op customers served from this circuit sufered nearly 3.5 million Staton,_ JCALLSVILLE
minutes of customer interruption (CMI) during the 2015-2018 imeframe. o
« The circuit currently has 148 open conditions (43 structural, 23 on conductor, 5 Pow hngan Bt i el
for shielding/grounding, 24 for hardware, and 53 for forestry/ROW). The Co-op) __ 345KV ZoKammer
majority of the wood poles were installed in 1953 and 1970 (84% of circuit Consolidated switzer ©'5" Creek,
length). The conductor was also primarily installed in 1953 (219 kemil ACSR) il ool
and 1970 (336 kemil ACSR). The majority of the outage causes have been B~
atributed to T-Line condition issues. 1 [P und .‘. ~Sl
* The two 69 kV delivery points for South Central Power Co-op’s Beallsville and | B Elt i S
Pipe Creek stations are connected via hard taps (no sectionalizing switches ) ies /G &
present). This requires an outage to the customer whenever maintenance or el JOw.
emergency repairs mustbe done on either side of the customer tap. A—r .
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Need Number: AEP-2019-OH001

Process Stage: Submission of Supplemental Project for inclusion in
the Local Plan 10/3/2019

Selected Solution:

Rebuild the Glencoe-Somerton 69 kV circuit (22 miles) with
single-circuit 795 ACSR conductor. $2003.1
Estimated Cost: $59.8 M

Replace the Pipe Creek hard tap witha 1200 A-rated 3-way switch
(Jacobsburg Switch). $2003.2

Estimated Cost: $0.7 M

Replace the Beallsville hard tap with a 1200 A-rated 3-way switch
(Beallsville Switch). $2003.3

Estimated Cost: $1.0 M

Total Estimated Cost: $61.5M
Projected In-Service: 6/1/2022
Supplemental Project ID: S2003.1 -.3
Project Status: Scoping

Model: N/A

AEP Local Plan -2019

AEP Transmission Zone M-3 Process
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AEP Transmission Zone M-3 Process
Blackhawk — Dillonvale

Need Number: AEP-2019-OH002

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

j{’ ien s [0 ST | ] pm.
10/3/2019 L oy A =
Previously Presented: = i
Needs Meeting 2/20/2019
Solutions Meeting 5/20/2019

Project Driver: Raider (CUST)

Equipment/Material/Condition/Performance/Risk extord
Specific Assumption Reference:
AEP Guidelines for Transmission Owner Identified Needs (AEP Assumptions Slide 8) Sparrow
Problem Statement:

The Blackhawk-Dillonvale-Sparrow 69 kV line was originally constructed in 1918 and ot
approximately 30% of the wood structures are still rom 1918. More than half of the
structures are of pre-1980 vintage and are affected by heavy rot and woodpecker &insect &
damage through the years. 70% of the conductoris from 1926 or prior and is staring to
show signs of tensile-related failures. There are 180 open A conditions on this line.

o Milier Sw

4North
Hopedale

r)South Cadiz

S8 W sone
adiz 138 Cirouit

Rgbyville

Sections of the Blackhawk-Parlett line (Blackhawk Extension, Raider Extensions and o L I B e T
Rexford Extension) have been recently rebuilt to 138 kV standards. (Shown in Red) &5

Dillonvale
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Need Number: AEP-2019-OH002

Process Stage: Submission of Supplemental Project for inclusion in the
Local Plan 10/3/2019

Selected Solution:

Rebuild the 9.3 mile, Dillonvale — Parlett 69 kV line, using 795 ACSR
conductors. S2004.1 Estimated Cost: $31.8M

Rebuild 2.5 mile section of 69 kV line from Parlett to Blackhawk, using 795
ACSR conductors. $2004.2 Estimated Cost: $8.0M

Rebuild ~2 mile section of the Blackhawk-N. Hopedale-Miller Sw 69 kV
circuit, using 795 ACSR conductors. $2004.3 Estimated Cost: $6.8M

Retire the 0.12 mile radial line from Rose Valley Sw. $2004.4 Estimated
Cost: $0.1M

At Hopedale 69 kV station, install new H-Frame for T-line termination and
69KV line disconnect GOABSs (40 kA, 1200A). $2004.5 Estimated Cost:
$0.5M

At North Hopedale switch, replace the switch with a new phase-over-phase
switch (40 kA, 1200A) S2004.6 Estimated Cost: $0.5M

Retire the switch at Rose Valley. S2004.7 Estimated Cost: $0.2M
Total Estimated Cost: $47.9M

Projected In-Service: 11/15/2022
Supplemental Project ID: S2004.1 -.7
Project Status: Scoping

Model: N/A

AEP Local Plan -2019
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AEP Transmission Zone M-3 Process
Trump Switch

[e]
o -
[w]
o
3
-

Need Number: AEP-2019-OH003

Process Stage: Submission of Supplemental Project for inclusion in
the Local Plan 10/3/2019

Previously Presented: Trump Sw e c,».»““*
Needs Meeting 2/20/2019
Solutions Meeting 5/20/2019

Project Driver:
CustomerRequest

i 1

Specific Assumption Reference:

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

Customerwants to install a 2nd 69/12 kV transformer to support
increase in load. Customer indicated January 1, 2019 is the only
outage window they have for this upgrade.

AEP Local Plan -2019



AEP Transmission Zone M-3 Process
Trump Switch

Need Number: AEP-2019-OH003
Trump

Process Stage: Submission of Supplemental Project for SENE ! Switch Wagenhals
inclusion in the Local Plan 10/3/2019

Selected Solution:
Trump Switch-Freshmark Line Work:

AEP will provide a second 69 kV feed to the customerby
tapping the existing Trump Switch — Freshmark line and

installing two pole structures. The customer will build a new 69 Customer

kV line from AEP’s structures to the new customer owned

transformer. reoend
Estimated Cost: $0.2M Freshmark Toad o —
Projected In-Service: 1/1/2019 o
Supplemental Project ID: S2005 L H—
Project Status: In-Service New | e

Model: 2024 RTEP

AEP Local Plan -2019



Need Number: AEP-2019-OH008

Process Stage: Submission of Supplemental Project for inclusion in
the Local Plan 10/3/2019

Previously Presented:
Needs Meeting 03/25/2019
Solutions Meeting 05/20/2019

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

AEP Guidelines for Transmission Owner Identified Needs Problem
Statement:

Meigs 69 kV CB “1” is a vintage (1954) oil-filled circuit breaker. Oll
breakers are difficult to maintain due to oil handling requirements and
risk of oil spills during maintenance and failures. This model (G.E. FK-
439-69-1000-4) is also recommended for replacement due to reliability
issues, lack of vendor support, and lack of spare part availability. In
addition, this CB has exceeded the manufacturers recommended
number of fault operations: CB 1 (20).

AEP Local Plan -2019
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Need Number: AEP-2019-OH008

Process Stage: Submission of Supplemental Project for
inclusion in the Local Plan 10/3/2019

Selected Solution:
Meigs Station:

Replace CB-1 with a new 69 kV 2000A/40 kA breaker.
Estimated Cost: $0.33M

Projected In-Service: 06/30/2022
Supplemental Project ID: S2006
Project Status: Scoping

Model: N/A

AEP Local Plan -2019
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Need Number: AEP-2019-OH009

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan
10/3/2019

Previously Presented:

Needs Meeting 3/25/2019
Solutions Meeting 6/17/2019

Project Driver:

Customer Service, Equipment Condition, and Operational Flexibility
Specific Assumption Reference:

AEP Guidelines for Owner Identified Needs

Problem Statement:

*East Cadiz Switch (1950’s) serves Cadiz station on a mile long radial line, whichis in a
remote part of our system. In addition, this switch is sitting in an area prone to flooding.
*The Parleti-East Cadiz 69kV line, approximately 8 miles long, is comprised of
deteriorated 1929 vintage wood structures and still has original 1/0 Cuand 4/0 ACSR
conductor on it.

*The South Cadiz-East Cadiz 69kV line, approximately 2 miles long, is comprised of
deteriorated 1954 vintage wood structures with the original 4/0 ACSR conductor on it.

*The Parlett-South Cadiz 69KV line has 190 open conditions.

*The Blackhawk — Miller Switch 69 kV line section, approximately 2.5 miles long, has
some of the original 1918 conductor still on it (1/0 Cu). More than half of the wood pole
structures on this sections are of pre-1980 vintage and are affected by heavy rot,
woodpecker,

AEP Local Plan -2019
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Need Number: AEP-2019-OH009

Process Stage: Submission of Supplemental Project for inclusion in the Local
Plan 10/3/2019

Selected Solution:

Rebuild 9.65 miles of 69 kV line as single circuit using 795 ACSR conductor,
energized at 69 kV. Install ADSS. $2007.1 Cost: $39.42M

Retire 0.41 miles radial, de-energized 69 kV line that is routed west from
Unionvale Switch. S2007.2 Cost: $0.76M

Retire Unionvale Switch $2007.3 Cost: $0.13M

Replace and relocate East Cadiz Switch with a three way POP Switch (2,000 A)
with MOAB’s on each side. $2007.4 Cost: $0.72M

Remote relaying at South Cadiz, Parlett, & Sparrow. $2007.5 Cost: $0.5M

Total Estimated Cost: $41.53M
Projected In-Service: 12/01/2020
Supplemental Project ID: S2007.1 - .5

Project Status: Engineering
Model: 2024 RTEP

AEP Local Plan -2019
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AEP Transmission Zone M-3 Process
Don Marquis — Stuart

Need Number: AEP-2019-OH010

Process Stage: Submission of Supplemental Project for inclusion in
the Local Plan 10/3/2019

Previously Presented:

Needs Meeting 4/11/2019

Solutions Meeting 6/13/2019

Project Driver:

Operational performance -
Specific Assumption Reference: ATSI
AEP Guidelines for Transmission Owner Identified Needs

: = Don
Problem Statement: Dayton .

* Killen Plant is retiring and the 345 kV taps to this plant will be de- Lam .
energized. AEP has taken ownership of the Don Marquis-Stuart g gK: 4 .
345 kV line and needs to bypass the Killen taps to complete the “"'\_\,\/\\ ] o
Don Marquis-Stuart 345 kV circuit. AEP will take control of this
circuit apply our rating methodology to it.

AEP Local Plan -2019



Need Number: AEP-2019-OH010

Process Stage: Submission of Supplemental Project for
inclusion in the Local Plan 10/3/2019

Selected Solution:

Re-energize the Don Marquis-Stuart 345 kV line between the
existing taps. $2008.1

Estimated Cost: $0.6M

At Don Marquis station, upgrade relaying and retire
intercompany metering on Stuart 345kV line. $2008.2
Estimated Cost: $0.4M

Total Estimated Cost: $1.0M
Projected In-Service: 10/01/2020
Supplemental Project ID: S2008.1 - .2
Project Status: Scoping

Model: 10/01/2020

AEP Local Plan -2019
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Need Number: AEP-2019-OH021
Process Stage: Submission of Supplemental Project for inclusion in

the Local Plan 10/3/2019

Previously Presented:
Needs Meeting 4/23/2019

Solutions Meeting 6/17/2019

Project Driver:

Operational Flexibility and Efficiency
Specific Assumption Reference:
AEP Guidelines for Owner ldentified Needs (AEP Assumptions slide 8)

Problem Statement:

The Carrothers 69 kV Station has three dissimilar zones of protection
(Bus, Transformer, and Line). Dissimilar zones of protection can cause
mis-operations and over tripping.

AEP Local Plan -2019
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AEP Transmission Zone M-3 Process
Carrothers

Need Number: AEP-2019-OH021 Carrothers Chatfield
Process Stage: Submission of Supplemental Project for Existing:
inclusion in the Local Plan 10/3/2019 ._.

Selected Solution:

At Carrothers 69 kV station, replace line MOABY witha new v e
3000 A 40 KA circuit breaker and replace/upgrade relaying at Iy
Carrothers and Chatfield stations to accommodate new 138 kV
breaker. 69 KV
Estimated Cost: $2.0M HOW
23KV ]
Projected In-Service: 9/02/2022 New
Supplemental Project ID: S2009
Project Status: Scoping Carrothers Chatfield

Model: N/A Proposed: . .

AEP Local Plan -2019



AEP Transmission Zone M-3 Process
Vassell/Sunbury

Need Number: AEP-2019-OH022 B L S
Process Stage: Submission of Supplemental Project for inclusion in b ‘
the Local Plan 10/3/2019

Previously Presented:

Needs Meeting 5/20/2019

Solutions Meeting 6/17/2019

Project Driver: |
Customer Service o 700 oy

Specific Assumption Reference:

AEP Guidelines for Transmission Owner Identified Needs (AEP
Assumptions Slide 7)

Problem Statement:

Transformation at the 34.5/13 kV Sunbury station failed leading to the
immediate need to install a 138/13 kV skid station at Vassell station to
continue serving customerload. AEP-Ohio has requested to remove
the existing temporary skid station outside Vassell station and to
replace it with a new 138 kV delivery point installation at Vassell
station.

AEP Local Plan -2019



Need Number: AEP-2019-OH022

Process Stage: Submission of Supplemental Project for
inclusion in the Local Plan 10/3/2019

Selected Solution:

At Vassell station, install 138 kV 4,000 A 63 kA CB and 138 kV
bus extension to support connection of customer transformer.
$2010.1

Estimated Cost: $1.3M
Remove and retire Sunbury 34.5 kV Station. $2010.2
Estimated Cost: $0.5M

Total Estimated Cost: $1.8M
Projected In-Service: 12/09/2020
Supplemental Project ID: $2010.1 - .2
Project Status: Scoping

Model: 2023 RTEP

AEP Local Plan -2019

AEP Transmission Zone M-3 Process
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Existing:
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Proposed:

Delaware

Vassell/Sunbury

. Sunbury



AEP Transmission Zone M-3 Process
3M

Need Number: AEP-2018-IM004

Process Stage: Submission of Supplemental Project for inclusion in B ik
the Local Plan 10/3/2019 S

sh Avenue®

Previously Presented: oty
Needs Meeting 10/26/2019 |
Solutions Meeting 4/23/2019

Project Driver:

Fulkerson
(CUST)
1+ }

345 Circuit

£
(-]
“n
s
[
-
(-]
L]
'
]
-
-
d
[
a

Equipment Condition/Performance/Risk f F =

Specific Assumption Reference: i Bt

AEP Guidelines for Transmission Owner |dentified Needs (AEP E = ‘:"E Jay (1M)
Assumptions Slide 8) @ 3 Armstiongs
Problem Statement: | i

3M Station 69 kV Station

» Breaker A 1967 FK oil filled breakers without oil containment.
* Fault Operations: CB A(23) - Recommended (10)

AEP Local Plan -2019



AEP Transmission Zone M-3 Process
3M

Need Number: AEP-2018-IM004

Process Stage: Submission of Supplemental Project for inclusion
in the Local Plan 10/3/2019

Selected Solution:

3M 69 kV O T

Transmission will rebuild the full through-path of 3M station in the
plot of land directly south of the existing 3M station. This through
path includes one 69 kV breaker toward Jay station and a MOAB
toward Hartford City station. Fulkerson

Transmission was approached by I&M Distribution with their needs Sirawboard
at 3M station after the iniial read of the ransmission needs. In
working with I&M Distribution on the best solution to address both

Hartford City

T and D needs at 3M, it was determined the best approach would Legend Royerton

be to build in the clear at an adjacentsite to minimize the outages VI —

while addressing both sets of needs. IV — Joy
1238 kY

Estimated Cost: $1.35M B9 kv Armstrong

Projected In-Service: 6/1/2022 3:3: Cork

Supplemental Project ID: S2011 Y —

Project Status: Scoping

Model: N/A

AEP Local Plan -2019



AEP Transmission Zone M-3 Process

Elwood Area
Need Number: AEP-2018-IM010

Process Stage: Submission of Supplemental Project for inclusioninthe Local Plan 10/3/2019

Previously Presented:
Needs Meeting 10/26/2018
Solutions Meeting 4/23/2019

ProjectDriver:
EquipmentCondition/Performance/Risk
Specific Assumption Reference: e _
AEP Guidelines for Transmission OwnerIdentified Needs (AEP Assumptions Slide 8) ‘ = : = - _Falrmount
Problem Statement: T "B : e
Jonesboro — South Summitville e
+  1930’s wood crossarm construction .

Peacock

1
-
1
:
¢ #2 Copper Circuit Centerline ' —— e e e R - WK —-m ~~~~~~~~~~~ -;— -
*  Over the past 10 years this line has had 128 structures require active maintenance withthe majority =/ : !
being wood rot. Thistrend is expected to increase as the line ages. eid 0 {
« 68 structures currently have an open condition - ‘2 :
South Elwood i : _ mstrawton : {
* Breaker "C” - :‘ South Summlt'bm 4
« 1951 FKoil type with no oil containment B 'onio.OIL SO 4
»  Fault Operations: CB C(19) - Recommended (10) 54 :z = Eiwood (I1M) ‘ !
Transformer 1 — 1955 vintage = L R A oy P b
Type O Westinghouse bushings — 139 " Fouth Elwood o T ]
* Increasing power factor =101 ' e T
«  Increasing Carbon Monoxide s =
«  Failedinternal heater circuit. i :
»  Physically obstructs other station assets. — 765 :

AEP Local Plan -2019



AEP Transmission Zone M-3 Process

Need Number: AEP-2018-IM010 Elwood Area

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan
10/3/2019

Previously Presented:

Needs Meeting 10/26/2018

Solutions Meeting 4/23/2019

— 765

Project Driver:

Equipment Condition/Performance/Risk . ; ,

Specific Assumption Reference: : ol . -Falrmount

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

Problem Statement: L

Fairmount Gircuit Centerline ; T e e —I!]':?:o-f: —————— - o o
Breakers “A” and ‘B” -7 : :
Fault Operations: A(75) B(99) - Recommended(10) = " :
Transformer 1 - 1972 vintage - " :,
 High Carbon Dioxide level - :: E.i - !

- Dielectric issues g Loty e i ng o
Peacock = o.oooov | 3
Breaker ‘A” = ey T N By T ;,
1969 PR Oil breaker without containment — 18 ¢ Kgomts Srons o g 3 B
*Fault Operations: A(154) — Recommended(10) = u B =
Transformer 1 — 1951 Vintage — s : 5
 Highlevels of Ethane, Methane, and CO2. _ 4: i

-----

* Increasing Insulation power factor.

AEP Local Plan -2019



AEP Transmission Zone M-3 Process
Elwood Area

Need Number: AEP-2018-IM010

Process Stage: Submission of Supplemental Project for inclusion in the
Local Plan 10/3/2019

Previously Presented:

Needs Meeting 10/26/2018 el Tl | o 7
Solutions Meeting 4/23/2019 | | - 29 oL NS

Project Driver: % 3

Customer Service/Operational Flexibility & Efficiency . ' el YR

Specific Assumption Reference: kel |} o e EOr B e A o) Wi S R
AEP Guidelines for Transmission Owner Identfied Needs (AEP . %
Assumptions Slide 8) — ‘.
Problem Statement: 2 ';
Both AEP Transmission and AEP distribution have received multiple “ L] ol
requests for economic developmentin this area. 7 , e
The current system would require significant rework in order to facilitate s; ook T e =
these requests, and the imeline for those fixes are notconducive to —:115 A : | Atexanaria r
customer imelines. ) Bs SN Atadgcin s
The 34.5kV system is subjectto “Drop and Pick” operating procedure. This - > , g
operating procedure has been an issue for I&M Distribution operations as it — 5 l
results in less reliable service for the customer and causes outages that ot i

— 765

could otherwise be avoided. e e

AEP Local Plan -2019



AEP Transmission Zone M-3 Process
Deer Creek CB

Need Number: AEP-2018-IM025

Process Stage: Submission of Supplemental Project for inclusion in
the Local Plan 10/3/2019

Previously Presented: P s U 2 Wi

Needs Meeting 1/11/2019 : i T R T

Solutions Meeting 4/23/2019 ,,,,,','g,;’nu;Mcq‘;'.g%_élA.nacendg

Project Driver: 74 | . *. 2 ,a.

Equipment Condition/Performance/Risk = it ARl

Specific Assumption Reference: e cenai L TR A

AEP Guidelines for Transmission Owner ldentified Needs (AEP —

Assumptions Slide 8) =t Y e
Problem Statement: e ot s
Deer Creek 34.5 kV e .

» Breakers “U” 1950 vintage FK oil breakers without containment "

» Fault Operations: CB U(38)- Recommended(10) ey

=45
= 500

- 765 7

AEP Local Plan -2019



AEP Transmission Zone M-3 Process
Aladdin

Need Number: AEP-2019-IM005

Process Stage: Submission of Supplemental Project for inclusion in OpeOl ity Fres

the Local Plan 10/3/2019 o

Previously Presented: Ty |

Needs Meeting 2/20/2019

Solutions Meeting 4/23/2019 oo s
Project Driver: T e 0

Linwood (1)

Operational Flexibility and Efficiency
Specific Assumption Reference:
AEP Guidelines for Transmission Owner Identified Needs (AEP

Arnold Hogan,

Assumptions Slide 8) b

Problem Statement: i R

Associated Needs: AEP-2018-IM010 = Df' ,1 = t

Strawton— Amnold Hogan 138 kV Bt { a\\ ; (I_'ii“f

« This line currently has 4 MOABS in series (2 at Aladdin and 2 at 5 Wa " % . Y
Jones Creek) which is above AEP’s max of 3. g A ——V e

AEP Local Plan -2019



Need Number: AEP-2018-IM 010, AEP-2018-IM 025, AEP-2019-IM005
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 10/3/2019

Selected Solution:

Jonesboro — South Summitville 34.5 kV line:

Retire the ~10.5 mile South Summitville — Jonesboro 34.5 kV line. $2012.1 Estimated Cost: $1.6M
Jonesboro 34.5 kV station:

Refre Jonesboro stafion $2012.2 Estimated Cost: $0.3M

Dean 69 kV station & Fairmount/Peacock 34.5 kV stafions:

Install the new 69 kV Dean station with a single bus te breaker to take replace the 34.5 Fairmount and Peacock stations
$2012.3 Estimated Cost: $1.5M

South Elwood 138/34.5 kV stafion:

Replace the 138/34.5 kV XFR 1 and the existing 34.5 kV breaker with a 138/69 kV XFRand a 69 kV rated breaker
$2012.4 Estimated Cost: $3.4M

Deer Creek 138/69/34.5 kV station:

Install a 3 breaker 69 kV ring bus In the clear to enable the connection of the now 69 kV rated South Summitville line. Add
a 138 kV breaker fo the high side of XFR 1 to replace the moab. $2012.5 Estimated Cost: $6.4M

Aladdin 138 kV station:

Install a 138 kV bus tie breaker at Aladdin staion S$2012.6 Estimated Cost: $1M
Elwood 34.5 kV stafion

Rebuild Elwood in the clear as an in and out staion with a bus tie breaker. $2012.7 Estimated Cost: $0M
Strawton Area work

Energize Ohio Oil, South Summitville, Strawton and the lines conneciing them to 69 kV. These stations and lines are
already built to this standard. $2012.8 Estimated Cost: $2.1M

Estimated Cost: $16.3M

Projected In-Service: 10/1/2021
Supplemental Project ID: $2012.1 - .8
Project Status: Scoping

Model: 2024 RTEP

AEP Local Plan -2019
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AEP Transmission Zone M-3 Process
Western Marion Area Improvements

Hummel Creek

Need Number: AEP-2018-IM017

Process Stage: Submission of Supplemental Project for inclusion in
the Local Plan 10/3/2019

Previously Presented: | e e S

Needs Meeting 1/11/2019 ) “"'E“-.E‘°"°.'eg¢‘@ b é}'r';‘:fj‘fafdiow PLANT
Solutions Meeting 5/20/2019 B s
Project Driver: /g A BT TR
Equipment Condition/Performance/Risk B ) | s '
Specific Assumption Reference: =
AEP Guidelines for Transmission Owner Identified Needs (AEP i
Assumptions Slide 8) — s
Problem Statement: .
Deer Creek 34.5kV s
« Breakers ‘K’, ‘F", ‘M”, ‘H’, V', ‘W’ o
» 1949-62 vintage FK oil breakers without containment — o
« Fault Operations: CB K(9) CB F(1) CB M(17) CB H(16) CB V(5) =0 ™ ~ 5
CB W(1) -Recommended(10) o D

« CB Wi s over the recommended amount of switching operations.

AEP Local Plan -2019



Need Number: AEP-2018-IM017
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 10/3/2019

Previously Presented:
Needs Meeting 1/11/2019
Solutons Meeting 5/20/2019

Project Driver:

Equipment Condition/Performance/Risk

Specific Assumption Reference:

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

Deer Creek —Miller Ave 34.5kV (6.1 Miles)

+ 1952 wood crossarm construction (age based on age of station)

*  3/0 copper

*  Subject to 15 open B condiions

*  Subject to 13 open A condiions

* Inthe past 10 years, 37 structures have had active maintenance performed. This is expected to
increase as line ages.

Grant— WestEnd 34.5kV (2.1 Miles)

* 1950 wood crossarm construction (age based on age of West End station)

*  Legacy Cap and Pin type insulators

*  Subject to 5open conditons

* Inthe past 10 years, has had to have 65 open condiions addressed

Deer Creek —Marion 34.5kV (3.6 Miles)

* 1949 wood crossarm construction (age based on age of Deer Creek breaker)
*  Legacy Cap and Pin type insulators

*  Subject to 5open condions

* Inthe past 10 years, has had to have 26 open condions addressed

AEP Local Plan -2019
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Need Number: AEP-2018-IM017

Process Stage: Submission of Supplemental Project for inclusion in
the Local Plan 10/3/2019

Previously Presented:
Needs Meeting 1/11/2019
Solutions Meeting 5/20/2019

Project Driver:
Operational Flexibility and Efficiency
Specific Assumption Reference:

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

Problem Statement:
Deer Creek — Marion Plant 34.5 kV
« 4 MOABsiIn series

AEP Local Plan -2019

AEP Transmission Zone M-3 Process
Western Marion Area Improvements
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AEP Transmission Zone M-3 Process
Western Marion Area Improvements

Need Number: AEP-2018-IM017 Viarior
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan Ethonal Aflas

10/3/2019 :

Selected Solution: A West End

West End - Grant 34.5kV line C) . Marion Plant
Rebuild the Grant— West End 34.5kV 2.2 mile line using 556.5 ACSR $2013.1

Cost: $4M Grant Shunk Street —. Wire Mill
Deer Creek — Miller Ave 34.5kV line

Retire the Deer Creek — Miller Ave 34.5kV line S2013.2 Cost: $0.6M McClure

Deer Creek — Marion Plant 34.5kV line

Rebuild the Deer Creek — Marion Plant 34.5kV 3.5 mile line using 556.5 ACSR

$2013.3 Cost: $9M Soulh Side
Deer Creek East Tap 34.5kV line =
Retire the Deer Creek East 34.5kV line $2013.4 Cost: $0.3M T —
Atlas Tap 34.5kV line MW | e—
Re-route the Alas Tap into WestEnd station $2013.5 Cost: $0.5M — Deer Creek
Deer Creek 138/69/34.5kV station YT —
Retire 34.5 kV breakers ‘H’, ‘F’, ‘K’ and ‘V'. Retire the 34.5kV cap banks. Install the B | —
old 69 kV rated breakerJ” toward South Side station. Re-use breakers ‘A" and ‘E” Now | =——
1’(r:omt8gglii’1I Summitville to replace breaker “M” and “W” at Deer Creek. $2013.6
ost:

AEP Local Plan -2019



Need Number: AEP-2018-IM017

Process Stage: Submission of Supplemental Project for inclusion in the Local
Plan 10/3/2019

Selected Solution (con’t):

South Side 34.5kV station

Install a 69 kV rated breaker toward Marion Plant $2013.7 Cost: $1.3M
Grant 138/34.5kV station

Install a 14.4 Mvar 138 kV Cap Bank at Grant station and a 138 kV high side
circuit switcher S2013.8 Cost: $1.3M

Total Estimated Cost: $19.5M
Projected In-Service: 6/1/2022
Supplemental Project ID: S2013.1 - .8
Project Status: Scoping

Model: N/A

AEP Local Plan -2019
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AEP Transmission Zone M-3 Process
Jay — College Corner

Need Number: AEP-2018-IM018

Process Stage: Submission of Supplemental Project for inclusion in the
Local Plan 10/3/2019

Previously Presented:

Needs Meeting 1/11/2019

Solutions Meeting 5/20/2019

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

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

Problem Statement:

Jay - College Corner 138 kV line

* 1941 & 1951 vintage wood H frame line
» Non-standard EHS Steel Shield Wire

» The mostrecent6-year inspection showed 91 open conditions (A:52
B:39) with the majority being structural issues.

* In the past 10 years 97 structures have had to have active maintenance
on them. This frend is expected to increase as the structures and
conductorage.

* In the past5 years AEP has experienced 13 scheduled outages and 2
forced momentary outages.

AEP Local Plan -2019



Need Number: AEP-2018-IM018

Process Stage: Submission of Supplemental Project for
inclusion in the Local Plan 10/3/2019

Selected Solution:

Rebuild the 62 mile College Corner — Jay 138 kV line as single
circuit 138 kV. New conductor will be 795 ACSR

Estimated Cost: $113.5M
Projected In-Service: 12/01/2023
Supplemental Project ID: S2014
Project Status: Scoping

Model: N/A

AEP Local Plan -2019
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Need Number: AEP-2018-IM020 AEP Transmission Zone M-3 Process

Process Stage: Submission of Supplemental Project for inclusioninthe Local Plan 10/3/2019 Northem Muncie

Previously Presented:
Needs Meeting 10/26/2018
Solutions Meeting 5/20/2019

ProjectDriver:
EquipmentCondition/Performance/Risk

€0, i
YA —oday (M)

Am strong
Cork

<man - Hartford City 69

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

Strawboardd’

Problem Statement:
Delaware Station
° Breakers IIC”’ “H”’ ‘(l”, “L”’ “M” and “N!!
* 1963-1971 FK oil breakers without oil containment

>

=
=
=
=
-
S
)

» Fault Operations: CB C(6) CB H(27) CB I(50) CB M(57)-Recommended(10) _glx 5,
Delaware — Haymond == “
* 1948 wood 5 circuitconstruction Wes-Del " “ J
«  3/0 Copper S
« 22 open A conditions N
- 13open B conditions I it tasoto
Delaware - Jay o ot
«  1920’s Vintage wood crossarm construction gl |3 2L Bethel
«  1/0 Copper conductor L pothel (60 Gty
. I1_00 structures had to undergo active maintenanceinthe last 10 years and this trend is expected to rise as the S L F-‘yo'g-”

ineages.

»  550pen A conditions
» 33 open B conditions
» 556,661 CMI

Barley Station
»  AEP Distribution has requested a new delivery point off of the 138kV line near Barley station.

AEP Local Plan -2019



AEP Transmission Zone M-3 Process
Northern Muncie

Need Number: AEP-2018-IM020

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan :
10/3/2019 Royerton =
Selected Solution: WesDel

Delaware — Jay 34.5 kV line

Retire the Delaware — Jay ~20 mile 34.5kV line. $2015.1
Cost: $4.6M

Delaware — Haymond 34.5k V line

Rebuild the 2.5 miles from Delaware to a point near Centennial Road using 556.5
ACSR (south of the road the line is newer construction). $2015.2

Cost: $65M Bethel
Desoto — Jay 138kV line

Work required to remove, reterminate and reconfigure this line to allow for the Perch Kenmore
Extension connection. $2015.3

Cost: $2.1M
Perch Extension 138 kV line

Install the new ~1 mile perch Extension in order to connect the new station to the
Desoto — Jay 138kV line. S2015.4 Fpr

Cost: $36M 128 kY
Delaware 138/34.5 kV station 69 kv

Rebuild the 34.5kV voltage class as a ring bus by installing 3 new 69KV rated —
breakers and reusing exiting breakers "N” “G” and ‘D" S2015.5

Cost: $5.9M

Delaware
Barley

McGalliard Albany

Rd

Sharon Rd

500 kv

Haymond

I01IE

New EXISTING

AEP Local Plan -2019



Need Number: AEP-2018-IM020

Process Stage: Submission of Supplemental Project for inclusion in the
Local Plan 10/3/2019

Selected Solution (con’t):

Jay 138/69/34.5kV station

Retire all 34.5kV equipmentat this station $S2015.6
Cost: $.3M

Perch 138kV Station

Install the newin and outto 138 kV Perch station with two MOABs fo allow
refrements of the Delaware-Jay 34.5 kV line. Perch will pick up loads from
reiring Sharon Road, Barley, and Albany stations. S2015.7

Cost: $1.7TM

Total Estimated Cost: $24.3M
Projected In-Service: 12/10/2021
Supplemental Project ID: $2015.1-.7
Project Status: Scoping

Model: N/A

AEP Local Plan -2019
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AEP Transmission Zone M-3 Process
Hogan - Kenmore

Need Number: AEP-2018-IM021

Process Stage: Submission of Supplemental Project for inclusion in the
Local Plan 10/3/2019

Previously Presented:

Needs Meeting 10/26/2018

Solutions Meeting 5/20/2019

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

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

Problem Statement:

Arnold Hogan — Kenmore 34.5kV

* 1930’sand 1960’s vintage construction
» 3/0 copperand 336.4 ACSR conductor

» 150fthe 47 structures had to undergo active maintenance in the last
10 years and this trend is expected to rise as the line ages.

» Majority of currentand past maintenance concerns relate to integrity of
structures and crossarms

ic Holgn" * . * =

3
e S T —— |

AEP Local Plan -2019



Need Number: AEP-2019-IM026

Process Stage: Submission of Supplemental Project for inclusion in

the Local Plan 10/3/2019

Previously Presented:
Needs Meeting 2/20/2019
Solutions Meeting 5/20/2019

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

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

Problem Statement:
Kenmore — 23rd street (Section is .53 miles) 34.5 kV

 Section has been identified as having multiple physically
overloaded structures and must be addressed.

AEP Local Plan -2019
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AEP Transmission Zone M-3 Process
Hogan - Kenmore

Need Number: AEP-2019-IM026 & AEP-2018-IM021

Process Stage: Submission of Supplemental Project for inclusion in the

Local Plan 10/3/2019

Selected Solution:

Arnold Hogan —Kenmore 34.5kV (West Section): Kenmore

Rebuild 1.3 miles in the clear from structure 1 to structure 47 utilizing Arnold Hogan
double circuit 34.5kV line (69 rated) with only the north side strung. New
conductor will be 556.5 ACSR $2016.1

Cost: $6.2M
Arnold Hogan — Kenmore 34.5kV (East Section):

Rebuild the .5miles from STR 80 to Kenmore as underground construction.
New conductor will be 1750KCMILL CU XLPE. S2016.2

Delaware

Bethel

Christy Woods

Duffy Tools
231 Street

d Midwest
Cost: $9.5M " Lm_ Metals
Estimated Cost: $15.7M 1;;3
Projected In-Service: 6/1/2022 3‘2‘;: —
Supplemental Project ID: S2016.1-.2 New | e
Project Status: Scoping
Model: N/A

AEP Local Plan -2019



AEP Transmission Zone M-3 Process
Hummel Creek Station Rehab

Hummel Creek

Need Number: AEP-2018-IM022

Process Stage: Submission of Supplemental Project for inclusion in the
Local Plan 10/3/2019

Previously Presented:
Needs Meeting 1/11/2019
Solutons Meeting 6/17/2019

Project Driver: ‘ miter ,v.nu:m=c'-g%§::: |
Equipment Condition/Performance/Risk A | A 2

- >
South Side (Marion)

)
i1 Charlies
i
- t?‘ -,4

& » .
wWest End. '

el
Marl:in Ethanol .
. _Granti. A w x5
LiJE]f\ S M o i

- 253 :'A.nncondn
-

MARION! PLAN T

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

Assumptions Slide 8) e

Problem Statement: S A P\ L e :
Hummel Creek 34.5 kV o : WP R w \
Breakers L" and ‘M" — & - -

« 1949-1950 vintage FK oil breaker without containment =i

« Fault Operations: CB M(33)- Recommended(10) s

Gas City 34.5kV oo

Breakers ‘A’ — 50

* 1940 vintage FK oil breaker without containment
* FaultOperations: CB A(50) - Recommended(10)

AEP Local Plan -2019



AEP Transmission Zone M-3 Process
Hummel Creek Station Rehab

Need Number: AEP-2018-IM022

Process Stage: Submission of Supplemental Project for rmmel Greek
inclusion in the Local Plan 10/3/2019
Selected Solution:

At Hummel Creek station, replace both 34.5kV breakers 1" Charles
and ‘M” with system spares. Install a high side circuit switcher .
on Hummel Creek’s XFR 1. $2017.1

Estimated COSt: $26M hAarion plant

At Gas City station, remove the existing 34.5kV breaker and
re-use the existing switch as a MOAB. S$2017.2 Gas ity

Estimated Cost: $0M

Total Estimated Cost: $2.6M —
Projected In-Service: 12/1/2022 UGk

138 KV

Supplemental Project ID: S2017.1 -.2 —
Project Status: Scoping 45 kY

23RV

Model: N/A New

Deer Creek

L

AEP Local Plan -2019



AEP Transmission Zone M-3 Process
Need Number: AEP-2019-IM001 Eastern Muncie Indiana

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan
10/3/2019

Previously Presented:

Needs Meeting 2/20/2019

Solutions Meeting 6/17/2019

Project Driver:

Equipment Condition/Performance/Risk

Specific Assumption Reference:

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

Medford — Blaine Street 34.5 kV (~3.3 Miles)

Circult Centeriine

y
i

Third Street 34 Cirouit

+Kenmore

Sethel Road - Twent
- Yvnn(y T
"
et 34 Ciroyjy 9
o
b Y

Stre
@

uig

ent, "
'.y Thirg Haymond

tag o

Moy
Strog Tw

+1940’s vintage wood crossarm construction with cap and pin insulators £
" . . . . . % TWENTYTHIRD
*There are currently 40 open conditions on this line. This trend is expected to increase as STREETOM

the structures and conductor age. £gen” T
'i,::" urI/Il":vsunghousa
@yt

ans

Medford — Haymond 34.5 kV (section in question is Medford — near 21st Street ~3.3 miles)
+1940’s vintage wood crossarm construction with cap and pin insulators

*There are currently 29 open conditions on this segment of the line. This trend is expected to Jcto sy
increase as the structures and conductor age. "

ot
|
-
%0
e
o
3 5
°
£
-

\ Medford

aware - 23rd

reet 138 Cirouit

O
S J
NADY
§r)
7
law

Haymond - Blaine Street 34.5 kV (~3.7 miles) ) I_. “"NTT\- e
*1950’s vintage wood crossarm consfruction with cap and pin insulators L 7. W~\" /J‘/ 1—
*There are currently 7 open conditions on this segment of the line. This frend is expected to  *.* =~
increase as the sfructures and conductor age. S 7 e

AEP Local Plan -2019



AEP Transmission Zone M-3 Process
Eastern Muncie Indiana

Need Number: AEP-2019-IM001

Process Stage: Submission of Supplemental Project for inclusion in the Hayrmond
Local Plan 10/3/2019

Selected Solution:

Rebuild the 3.3 mile Medford - Blaine Street 34.5kV line to 69kV using 795
Drake ACSR. S2018.1

Estimated Cost: $9.8M
Retire the 3.7 mile Haymond —Blaine 34.5kV line. $2018.2
Estimated Cost: $1.2M 23" Street

Retire the 3.3 mile Haymond — Medford 34.5kV line portion south of 21st
street station. $2018.3

Estimated Cost: $0.9M Hayrmond

Build a new Blaine Street double circuit extension to facilitate the
rsezt%r1rr81 izaﬁon of the Haymond and 23rd street lines into Blaine Street.

Estimated Cost: $2.5M Legend
Retire the unused breaker E at Haymond station. $2018.5 j: :\j
Estimated Cost: $0M

215t Street Before

Blaire
Street

Medford

21°t Streat
Blaire

Street

After

138 KV
69 kV

Total Estimated Cost: $14.4M 345KV
Projected In-Service: 12/1/2022 f“"
Supplemental Project ID: $2018.1-.5

Project Status: Scoping

Model: N/A

23 Street

hedford

AEP Local Plan -2019



AEP Transmission Zone M-3 Process
Tanners Creek

Need Number: AEP-2019-IM003

Process Stage: Submission of Supplemental Project for inclusion in
the Local Plan 10/3/2019

Previously Presented:

Needs Meeting 2/20/2019

Solutions Meeting 4/23/2019

Project Driver: Dearborn (IKEC)
Operational Efficiency & Flexibility - _Tanners Greex

Specific Assumption Reference:

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

Problem Statement:

Tanners Creek 345 kV

Currently a line fault on the Dearborn circuit causes 5 EHV breakers to
open. This is above the AEP max of 4 and must be addressed.

According to the DEDSTFMRS PJM document, 200 kV+ facilities with
7+ elements are required to be in a complete breaker and a half setup
at a minimum. This facility has 9 elements and is currently in an
incomplete breaker and a half setup.

AEP Local Plan -2019



Need Number: AEP-2019-IM003

Process Stage: Submission of Supplemental Project for
inclusion in the Local Plan 10/3/2019

Selected Solution:

Install 2 new 345 kV breakers and move the existing M2
breaker into the new N string. Terminate the Dearborn line and
the transformer into the new N string. Install a new 345 kV
breaker “T" to complete the T string.

Estimated Cost: $5.93 M
Projected In-Service: 03/07/2021
Supplemental Project ID: S2019

Project Status: Scoping
Model: N/A

AEP Local Plan -2019

AEP Transmission Zone M-3 Process
Tanners Creek

Desoto

Hanna
Losantville

Lawrenceburg

Dearborn

Miami Fort

Tanners

500 kv

Creek

345 kv

138 kv

East Bend

89 kv

M5V

23 kV

T

MNew




AEP Transmission Zone M-3 Process
Greentown

Need Number: AEP-2019-IM004

Process Stage: Submission of Supplemental Project for inclusion in
the Local Plan 10/3/2019

Previously Presented:

Needs Meeting 2/20/2019 : .
Solutions Meeting 4/23/2019 - 5 : 2 O

Project Driver:

Operational Efficiency & Flexibility

Specific Assumption Reference:

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

Problem Statement:

Greentown

According to the DEDSTFMRS PJM document, BES facilities with 7+
elements are recommended to be in a complete breaker and a half
setup at a minimum. This facility has 7 elements and is currently in an
incomplete breaker and a half setup.

AEP Local Plan -2019



AEP Transmission Zone M-3 Process
Greentown

Hummel Creek

Need Number: AEP-2019-IM004 Wabash (Duke)

Process Stage: Submission of Supplemental Project for inclusion in the

Local Plan 10/3/2019 Kokomo (Duke)

Selected Solution: e O -
Greentown 765/230/138 kV station:

Install two 138 kV breakers to terminate the 765/138 kV Transformer into
a breaker and a half string. This work will be done in conjunction with the
significant MISO work being planned at this station.

Legend
Estimated Cost: $2.7 M o | ——
Projected In-Service: 2/15/2023 o ——
Supplemental Project ID: $2020 e
Project Status: Scoping New | =
Model: N/A

AEP Local Plan -2019



AEP Transmission Zone M-3 Process
Jay - Allen

Need Number: AEP-2019-IM008

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan
10/3/2019

Previously Presented:

Needs Meeting 2/20/2019

Solutions Meeting 5/20/2019

Project Driver:

Equipment Condition/Performance/Risk

Specific Assumption Reference:

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

Jay—Lincoln 138 kV line

 The Jayto Lincoln Line is a 1953 wood pole, H-Frame line with 94% of its original
structures.

 Currently 95 structures have at least one open condition, which relates to 22% of the
structures.

» QOutofthe 108 open conditions relating to structure, 28 deal with the pole and
crossarm specifically.

» QOut of the 130 closed conditions related to structure, 85 dealt with the pole or
crossarm. Due to the type of construction, we will continue to see pole and crossarm
related issues on this line.

* In additon, TFS currently has 13 poles identified for replacement.
Decatur — Berne 69 kV line
* 1966 vintage wood pole line

« This line is currently subjectto 95 open condiions with the majority being structural
issues. This trend is expected to increase as the structures and conductor age.

AEP Local Plan -2019



AEP Transmission Zone M-3 Process
Jay - Allen

Need Number: AEP-2019-IM008

Process Stage: Submission of Supplemental Project for inclusion in
the Local Plan 10/3/2019

Previously Presented:

Needs Meeting 2/20/2019

Solutions Meeting 5/20/2019

Project Driver:
Customer Service
Specific Assumption Reference:

AEP Guidelines for Transmission Owner Identified Needs (AEP
Assumptions Slide 7)

Problem Statement:
Antiville

» Potential economic developments have not materialized due to
system load and reliability imitations.

AEP Local Plan -2019



AEP Transmission Zone M-3 Process
Jay - Allen
Need Number: AEP-2019-IM008

Process Stage: Submission of Supplemental Project for inclusion in the Local
Plan 10/3/2019
Selected Solution: Allen

Antivile 69k V station Magley
Rebuild the station’s throughpath to allow for connection to the new Jay — N. /

Portiand 69kV line. $2021.1 Cost: $0.4M
Antville 69 kV Tap

Retire the 69kV Antiville radial tap line. $2021.2 Cost: $0.3M (TS

Pennville — Allen 138 kV line: /

Rebuild the ~38.5 mile Jay - Allen 138kV line from Pennville to the juncture

west of Allen station. This line is a single circuit 138kV line using 795 ACSR Pennville Antiville . Portiand
$2021.3 Cost: $70.3M _laoma O

Total Estimated Cost: $71.0M o | ——

Projected In-Service: 6/1/2022 p— Jay

Supplemental Project ID: $2021.1-.3 WKV | e

Project Status: Scoping i.m —

Model: 2024 RTEP

AEP Local Plan -2019



Need Number: AEP-2019-IM009

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan
10/3/2019

Previously Presented:

Needs Meeting 4/23/2019

Solutions Meeting 6/17/2019

Project Driver:

Equipment Condition/Performance/Risk

Specific Assumption Reference:

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

Bridgman 69 kV Station

Breakers C, A, & B 69 kV

* 1968 vintage FK Oil breakers

» FaultOperations: C(204), A(48) & B(58) — Recommended(10)

» Qilfiled 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
dificult orimpossible, and these models are no longer vendor supported

Three Oaks 69kV Station

Breakers C & B 69 kV

* 1968 vintage FK Oil breakers

» FaultOperations: C(73) & B(63) — Recommended(10)

« Qilflled 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
dificult orimpossible, and these models are no longer vendor supported

AEP Local Plan -2019

AEP Transmission Zone M-3 Process
New Buffalo Area Improvements
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AEP Transmission Zone M-3 Process

Need Number: AEP-2019-IM009 New Buffalo Area Improvements

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan
10/3/2019

Previously Presented:

Needs Meeting 4/23/2019

Solutions Meeting 6/17/2019 37"“’ i s ociar et
Project Driver: i ,..wva.,,,.,o

Equipment Condition/Performance/Risk e

Specific Assumption Reference:

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

LaPorte 69 kV Station 8 e e a4 ot
* Breaker B 69 kV s & ("
- 1968 vintage FK Oil breakers k4
* Fault Operations: B(62) — Recommended(10) fV Ciruit Center
» QOil filled breakers have much more maintenance required due to oil handling that their kot 50 _ =
modern, vacuum counterparts do not require. Finding spare parts for these units is 4 e
dificult or impossible, and these modelsare no longer vendor supported RAEER daratn -2

* Transformer#1 138/69/3 4kV

« 1967 vintage =S J e -
* Its showing significant signs of deterioration and has high levels of Carbon Dioxide | O hi Sty .
dissolved in the oil. Y
* Equipment condition concerns include dielectric strength breakdown (winding i [ RO W T -
insulation), short circuit strength breakdown (due to the amount of through fault X s B -
events), and accessory damage (bushings). == — 5

AEP Local Plan -2019



AEP Transmission Zone M-3 Process
New Buffalo Area Improvements

Need Number: AEP-2019-IM009

Process Stage: Submission of Supplemental Project for inclusion in 2 e
the Local Plan 10/3/2019 PO e e vicos D s ot Tl
Previously Presented: e New Buffalo

Needs Meeting 4/23/2019

Solutions Meeting 6/17/2019
Project Driver:

Equipment Condition/Performance/Risk g N Thrlisle 38 Sres
Specific Assumption Reference: X L
AEP Guidelines for Transmission Owner Identified Needs (AEP f L
Assumptions Slide 8) Bk

Problem Statement: LaPorte Junction

Laporte Junction — New Buffalo (IN) 69 kV Line (~4 Miles)

» 1960’s vintage wood crossarm construction
« Approximately 67% of the structures have Insect Damage

* There are currently 132 open conditions on this line with majority
being structure issues. The O&M cost of the line is expected to

A — 245

increase as the age of the line increases. 4 i

AEP Local Plan -2019



AEP Transmission Zone M-3 Process
New Buffalo Area Improvements

Need Number: AEP-2019-IM009 Bridgman O

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan
10/3/2019
Selected Solution:

Rebuild 3.52 miles of the LaPorte-New Buffalo 69 kV line and reterminate info
Bosserman station. $2022.1

Estimated Cost: $7.7M

At Bosserman station, install new 138/69kV transformer, install 69kV low side breaker
on TR#1, and 69KV line breaker B towards Three Oaks Station $2022.2

Estimateed Cost: $3.6M

At Three Oaks station, replace 69kV line breakers C and B $2022.3
Estimated Cost: $2.7M (:)
At Bridgman station, replace 69kV line breakers B, A and C. $2022.4

Estimated Cost: $1.2M New Buffalo
Retire Laporte Junction Station $2022.5

Estimated Cost: $0.5M

Lakeside

Three Qaks

Total Estimated Cost: $15.7M Z; :\;’
Projected In-Service: 12/15/2020 prv—"
Supplemental Project ID: $2022.1 - .5 69 kv
Project Status: Engineering 3:35:
Model: N/A Bosserman —

AEP Local Plan -2019



AEP Transmission Zone M-3 Process
West End Rebuild

Need Number: AEP-2019-IM011

Process Stage: Submission of Supplemental Project for inclusion in L = :
the Local Plan 10/3/2019 - Cpen B Weasine

% _ ?”; ,,
Previously Presented: L R erant ‘@ = R I
Needs Meeting 4/23/2019 e e Tl
Solutions Meeting 5/20/2019 BN ¢ 2%, i TN AN e
Project Driver: | 5 WL

Customer Request
Specific Assumption Reference:

AEP Guidelines for Transmission Owner Identified Needs (AEP
Assumptions Slide 7)

Problem Statement:
West End 34.5 kV station

« AEP I&M Distribution is rebuilding and reconfiguring their West End
Station to address aging equipment and capacity concems.

AEP Local Plan -2019



AEP Transmission Zone M-3 Process
West End Rebuild

Aflas
Need Number: AEP-2019-IM011
Process Stage: Submission of Supplemental Project for
inclusion in the Local Plan 10/3/2019 Grant Marion Plant
Selected Solution: e

West End 34.5 kV station:

Rebuild the through-path of this station to accommodate the
distribution work required.

Estimated Cost: $1.2M — Legend

Projected In-Service: 11/03/2020 HON | e
Supplemental Project ID: S2023 :::: P
Project Status: Scoping 3‘:;:: —
Model: 2024 RTEP R —

AEP Local Plan -2019
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Need Number: AEP-2018-AP012

Process Stage: Submission of Supplemental Project for inclusion in the
Local Plan 11/11/2019

Previously Presented:
Needs Meeting 12/05/2018
Solutons Meeting 8/29/2019

Project Driver:
Equipment Material/Condition/Performance/Risk

Specific Assumption Reference:

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

Problem Statement:

138kV circuitbreakers A, A1, B, B1, B2, D, D1, D2, E, E1, E2 are all PK
type air blastbreakers that were manufactured between 1971-1975. Air
blast breakers are being replaced across the AEP system due fo their
potential for catastrophic and violent failures. During failures, sharp pieces
of porcelain from their bushings are typically expelled from the breakers
and can be a safety hazard fo field personnel. In addition, breakers A, A1,
B, B1, E, E1 have experienced 40, 28,11, 17,75, and 96 fault operations,
which exceed the manufacturer's designed number of 10 fault operations.

AEP Local Plan -2019

AEP Transmission Zone M-3 Process
Amos PK Replacement

8 Amos 765kV

1 Amos 345kV
Amos 138kV

cal No. 1 138 Circuit



Eﬂ'ﬁ" AEP Transmission Zone M-3 Process
Amos PK Replacement

Need Number: AEP-2018-AP012 A
Mos

Process Stage: Submission of Supplemental Project for Station
inclusion in the Local Plan 11/11/2019

Selected Solution:

Replace existing 138 kV circuit breakers A, A1, B, B1, B2, D,
D1, D2, E, E1, E2 withnew 138 kV 80 kA 3000 A circuit

breakers

Estimated Cost: $7.7m Legend
Projected In-Service: 12/30/2020 345 kv o
Supplemental Project ID: S2057 138 kv

Project Status: Scoping jz E

Model: N/A -

AEP Local Plan -2019
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Need Number: AEP-2019-IM013

Process Stage: Submission of Supplemental Project for inclusion in the Local
Plan 11/11/2019

Previously Presented:

Needs Meeting 03/28/2019
Solutions Meeting 8/29/2019

Project Driver:

Equipment Condition/Performance/Risk
Specific Assumption Reference:

éII_EdP (gijidelines for Transmission Owner Identified Needs (AEP Assumptions
ide

Problem Statement:

Robison Park — Haviland 138kV Line (~12 Miles)

+ 1926 vintage steel lattice line construction

There are currently 56 open conditions, future conditions are expected due to
the type of construction and condition as the structures and conductor age.

The O&M cost of the line is expected to increase as the age of the line
increases.

» CMI: 1,768
+ Forced Momentary Outages: 2
+ Forced PermanentOutages: 1

AEP Local Plan -2019

AEP Transmission Zone M-3 Process
Allen — Robison Park 138kV Rebuild

Robison Park - South Hicksville 69 kV AEP - IMP
Park 345kV
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! AMERICAN
ELECTRIC
POWER

Need Number: AEP-2019-IM013

Process Stage: Submission of Supplemental Project for
inclusion in the Local Plan 11/11/2019

Selected Solution:

Allen — Rob Park 138kV line:
Rebuild 12 miles of the 138kV Allen — Robison Park double
circuit line using 795 ACSR Drake conductor.

Estimated Cost: $34.9M
Projected In-Service: 10/15/2022
Supplemental Project ID: $2058

Project Status: Scoping
Model: N/A

AEP Local Plan -2019

AEP Transmission Zone M-3 Process
Allen — Robison Park 138kV Rebuild

Robison Park
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Hacienda Tap

Harper
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AEP

Need Number: AEP-2018-OH034

Process Stage: Submission of Supplemental Project for inclusion in
the Local Plan 11/11/2019

Previously Presented:

Needs Meeting 10/28/2018

Solutions Meeting 9/25/2019

Project Driver:

Customer Service

Specific Assumption Reference:

AEP Guidelines for Transmission Owner Identified Needs

Problem Statement:

 AEP Ohio has requested improved reliability at their Roseville 69 kV
delivery point. The current load is 3.2 MVVA with a projected load
near 5.5 MVA. Currently for an outage at Roseville Station, the load
cannot be transferred to an adjacent Station under peak conditions.

Local Plan -2019

AEP Transmission Zone M-3 Process

Crooksvlille
]

Roseville



{ EpETacAN
POWER AEP Transmission Zone M-3 Process
Roseville

Need Number: AEP-2018-OH034

Process Stage: Submission of Supplemental Project for inclusion
in the Local Plan 11/11/2019 Existing:

Crookswill West South
Roseville SW Fultonham

Selected Solution:

* Rebuild approximately 0.5 miles of the existing West Roseville
Switch - Roseville 69kV transmission tap to loop Roseville with kil

345 kV

556.5 ACSR. (82059.1) Estimated Cost: $2.4M pov—
» Remove existing 69kV two way West Roseville Switch. i

12

(S2059.2) Estimated Cost: $0.1M

4 kv

 [nstall two 2000 AMP SCADA Controlled MOAB's inside New
Roseville station. (52059.3) Estimated Cost: $1.0M
Crooksuvill South

Estimated Cost: $3.5m e Fultonham

Projected In-Service: 4/19/2021 _
Planned:

Supplemental Project ID: $2059.1 -.3 g

Project Status: Scoping

Model: 2024 RTEP Roseuille

Roseuville

L e

AEP Local Plan -2019
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AEP

Need Number: AEP-2018-OH033
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 11/11/2019

Previously Presented:
Needs Meeting 1/11/2019
Solutions Meeting 9/25/2019

Project Driver:
Equipment/Material/Condition/Performance/Risk, Operational Flexibility and Efficiency .

Specific Assumption Reference:
AEP Guidelines for Transmission Ow ner Identified Needs

Problem Statement:

Equipment Material/Condition/Perform. Risk:

AEP’s North Woodcock 138/69/34.5kV, 50 MVA Transformer #1 (1966 vintage?I is recommended for replacement
due to dielectric strength breakdown, shortcircuitstrength breakdown, and bushingdamage. The 1200A/21kA,
69kV CB “A” (1966 vintage) andthe 1200A/17kA,34.5kV CB “E” (1952 vintage), are in need ofreplacementdue to
bushing damage, excess numbers offault operations (143), and a lack of spare partavailability.

The Bluffon - Str. 97 line section (~10 miles) of the Blufton — Rockhill 34.5kV line (~14 miles) has 35 open
conditions. Most of the wood poles on this circuit are pre 1980-vintage. This line has experienced 1 momentary
and 1 permanentoutages in the last 10 years. 0.93 miles of this 34.5kV line section between Hancock Wood
AirportDelivery Point- Bluffon Station is nearing its thermal capacity under N-1-1 conditions.

The Morrical - N. Woodcock 34.5 kV line has 77 open conditions. Half of the wood poles on this circuit are pre -
1980 vintage. This line has experienced 16 momentary and 3 permanentoutagesin the last 10 years. The 0.64
miled’_o;j4.5 kV line section between Bluffion Station - Woodcock Switch is nearing its thermal capacity under N-1-1
condifions.

Bluffon Sw 34.5kV is currently N.O. (tow ards Woodcock). This switch is open to prevent thermal ov erloads on the 34.5 kV
sy stem (~17 miles) under N-1-1 conditions.

Hard taps currently existfor customers at both DTR and National Lime and Stone. Hard taps limit sectionalizing and often
cause misoperations and ov er tripping

Local Plan -2019

AEP Transmission Zone M-3 Process
Bluffton Area Improvement Project
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o AEP Transmission Zone M-3 Process
Need Number: AEP-2018-OH033 Bluffton Area Improvement Project

Process Stage: Submission of Supplemental Project for inclusionin the Local Plan 11/11/2019 —

Selected Solution: Woodcock Woodeock sy South Morrical
Build a new Boutwell 138/69/34.5kV Station as a three breaker ring bus cuting info the East Lima - Mt Cory
New Liberty 138kV circuit Install 138/69/34.5 90 M VA transformer. Install low side 69 kV bus and line DTR (Hard
breaker to feed line towards Lancers switch. (s2060.1) Estimated Cost: $11.6M Tap) . ® ‘
Cut inthe East Lima-New Liberty 138 kV circuit and build to the new Boutwell station (S2060.2) Natl Lime &
Estimated COSt:$2.7M Stone (Hard
Construct a new 3.75 mile single circuit 69kV (34.5kV operated) line using 556 ACSR conductor Tap)
connecting the Hancock Wood Airport delivery point with the new Boutwell Station. ($2060.3) Bluffton Beav erdam

Estimated Cost: $8.1M 500 kY ) .
> 9—0—0 Existing

Construct 1.5 miles of greenfield single circuit 69kV (34.5kV operated) line using 556 ACSR conductor 345 kv
Bluelick Rockhill

from North Woodcock to the South MtCory — Woodcock Sw 69 kV line (34.5 kV Operated). (S2060.4) 138 kv
Estimated Cost: $3.3M 69 kv
Rebuild the 1.7 mile, 34.5 kV line fom Woodcock Swio Bluffon to Airgort as single circuit 69kV 345 KV
g4.5kv operated), using 556 ACSR conductor. (82060.5) Estimated Cost: $4.8 B

ebuild 1.3 mile of exising 34.5 kV line as double circuit 69kV line to loop Beaverdam station info the
Dolahard — East Lima 69KV circuit, using 556 ACSR conductor. (szoso.ss) Estimated Cost:$4.6M East Lima ‘ ' Dolahard
Retire portions of 34.5 kV line between Blue Lick & Beaverdam and Woodcock Sw & South MtCory

Airport

T

buses. (12.3 miIesL(SZOGOJ) Estimated Cost:$11.4M
At North Woodcock station, replace 138/69/34.5 kV transformer #1with a new 90M VA bank. 138 kV North
circuit breakers ((33000A 40 kA) will be installed on the line towards EastLima and the high side of Woodcock
fransformer #1.69 kV circuit breaker A will be replaced with a new 69 kV breaker (2000A, 40 kA). 34.5 South Mt Morrical
kV circuit breaker E will be replaced with a new 69 kV circuit breaker E (2000A, 40 kA), operated at Cory
34.5 kV. New 69 kV circuit breaker (2000A, 40 kA), operated at 34.5 kV, will be installed on the E— '
Morrical circuit 34.5 kV groundinﬂI bank will be replaced and 34.5kV Cap Bank will be refired. (to DTR) ‘
(52060.8) Estimated Cost: $8.6 Fliprock Sw
Install 1200A phase over phase switch (Lancers Switch) at the Airport delivery point (S2060.9) (to Niational
Estimated Cost: $0.5M Line & Stone
I(rzlslall %%010@ phase over phase switch (Pirate Switch) at the DTR hard tap. (52060.10) Estimated BIuffton Beav erdam
ost: $1. To East
Install 1200A phase over phase switch (Fliprock Switch) at National Lime & Stone hard tap. Lima H
(52060.11) Estimated Cost: $2.4M Airport
Retre Woodcock Switch. (82060.12) Estimated Cost: $0.1M o Bluelick Rockhill
Estimated Cost: $59M Liberty. O
Projected In-Service: 11/15/2022 Lancers O ® -
Supplemental ProjectID: S2060.1-.12 ol | East Lima
Project Status: Scoping
Model: N/A
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Need Number: AEP-2018-IM012
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 11/11/2019

Previously Presented:
Needs Meeting 3/28/2019
Solutions Meeting 9/25/2019

Project Driver:

Equipment Condition/Performance/Risk

Specific Assumption Reference:

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

Problem Statement:
Kline 69KV Station
* Breakers A B & C 34kV

1968 vintage GE FK Qil breakers
Faultoperations: CB A(95), CB B(28) & CB C(15) — Recommended (10)

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

They also have Bushing Problemand High Moisture Reading

»  Cap Switcher AA

1989 vintage
Mark V type
Doesn’t coordinate with AEP's standard relaying package

*  Transformer #1 138/34kV

1978 vintage
High levels of Carbon Dioxide
Interfacial tension is below the acceptable limit
o Qilis severely aged
o Accelerating aging of insulation
Transformer rusted due to leaking issues
Cooling systemdoes not work.
Equipment condition concerns include dielectric strength breakdown (winding insulation), short circuit strength breakdown (du e to
the amount of through fault events), and accessory damage (bushings).

AEP Local Plan -2019

AEP Transmission Zone M-3 Process
Kline Station Rebuild, Indiana
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E‘f’g‘n AEP Transmission Zone M-3 Process
Kline Station Rebuild, Indiana

Need Number: AEP-2018-IM012

Process Stage: Submission of Supplemental Project for inclusion
in the Local Plan 11/11/2019

Selected Solution: (I)

At Kline station, replace the 34.5kV A, B & C line breakers and

Transformer #1 138/69/34kV. Install a 138kV line breaker, a 138kV

gi;c*liélswitcher and a 34kV breaker. (S2061.1) Estimated Cost: Kline

At Virgil station, upgrade remote end relaying. (S2061.2)
Estimated Cost: $0.5M

Reconfigure line entrance spans on the 138 kV side. (S2061.3)
Estimated Cost: $0.7M

Reconfigure line entrance spans on the 34.5kV side. (S2061.4)
Estimated Cost: $0.3M

Total Estimated Cost: $8.6M 500 kv PL
Projected In-Service: 5/07/2021 MO | e—
Supplemental Project ID: $2061.1-.4

Project Status: Scoping T I —
Model: N/A 2::“' —
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Need Number: AEP-2019-OH013

Process Stage: Submission of Supplemental Project for inclusionin the Local Plan
11/11/2019

Previously Presented:

Needs Meeting 4/23/2019

Solutions Meeting 9/25/2019
ProjectDriver:

Customer Service, Operational Flexibility

Specific Assumption Reference:
AEP Guidelines for Owner Identified Needs (AEP Assumptions slide 7, 8)

Problem Statement:

AEP Ohio is requesting a new delivery point next to the existing Fifth Ave Station, which
is being retired. Thisnew delivery point will be able to accommodate existing load and
future expansion.

The existing Fifth Avenue Station is being removed due to asset renewal conditionsand
the fact that it cannot be expanded due to beingland locked on all sides.

This station has limited transferability, serves approximately 7,000 customersvia a single
transformer (22 MVA of load on the tertiary winding), and is located in an urban
environment.

13/16 relays at Fifth Ave are Electro Mechanical type. Theserelays have limited spare
part availability, lack vendor support, have no SCADA ability, and lack fault data
collection.

|Th?j ISTU at this Station has a high failure rate, lacks spare parts, and no longer provides
oad data.

AEP Ohio has identified several of the feeders served out of this Station that are
expected to exceedtheir capacitywith the load growth in the area.

AEP Local Plan -2019

AEP Transmission Zone M-3 Process
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Need Number: AEP-2019-OH013

Process Stage: Submission of Supplemental Project for inclusion
in the Local Plan 11/11/2019

Selected Solution:

e Extend the Wilson — Hess 138kV to the new 138kV bus at Fifth
Avenue staton and install fiber between Fitth Ave and Hess.
(S2062.1) Estimated Cost $1.1M

« At Fifth Avenue, install new 138kV bus work in ring bus
configuration. Install 2-138kV breakers and associated
switches on new bus work rated at 3000A/63kA. (S2062.2)

Estimated Cost $2.9M

» Remote end work at Wilson Road station. (S2062.3)
Estimated Cost $0.5M

. ?grg&te end work at Hess station. (S2062.4) Estimated Cost

Estimated Cost: $5.1M

Projected In-Service: 6/01/2021
Supplemental Project ID: $2062.1- .4
Project Status: Engineering

Model: N/A

AEP Local Plan -2019
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Need Number: AEP-2019-OH036
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 11/11/2019

Previously Presented:
Needs Meeting 6/17/2019
Solutons Meeting 9/25/2019

Project Driver:
Equipment Condiion, Operational Flexibility, and Customer Service

Specific Assumption Reference:

AEP Guidelines for Transmission Owner Identfied Needs (AEP Assumptions slide 8); AEP Connection Requirements for the
AEP Transmission System (AEP Assumptions Slide 7)

Problem Statement:

Hilliard Station 69kV:
69 kV Circuit breakers 61, 62, and 63
» CF-481type oil breakers. (1967, 1967, and 1966 vintage)

 These are oil breakers that are dificult o maintain due to the required oil handling. There is an increased potential for
oil spills during routne maintenance and failures with these types of breakers.

 Other drivers include damage to bushings and the breakers have experienced 15, 21, and 31 fault operations
respectvely. The manufacturer's recommendation for this type of breaker is 10.
Relaying
» 105 of the 119 relays are electromechanical relays. EM relays have limited spare part availability, a lack vendor
support, no SCADA functionality, and no fault data collection ability.

Staton Structures
» The structure steel is deteriorating due to rust and the foundation supporting the steel shows severe cracking.

69/13.2 kV Transformer #1 and #2
» AEP Ohio Distribuion Transformers 1 & 2 are protected by high speed ground switch MOABs.

AEP Local Plan -2019

AEP Transmission Zone M-3 Process
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@;ﬁ" AEP Transmission Zone M-3 Process
Western Columbus/Beatty Area

Continued from previous slide...

Beatty Station:
69 kV Circuitbreakers 63, 64, and 65
» FKtype oil breakers. (1965, 1966, and 1965 vintage)

* These are oil breakers that are difficult to maintain due to the required oil handling. There is an iard Uppéicenny @c““
increased potential for oil spills during routine maintenance and failures with these types of breakers. - Arlinfigon

Amity

|

« Other drivers include damage to bushings and the breakers have experienced5, 34, and 6 fault Roberts[g] G e
operations respectively. The manufacturer'srecommendation for this type of breaker is 10. A, oS e osu
138/69 KV Transformers#1 and #2 Avenuegy, o
 Showing signs of deterioration. Both are experiencing short circuitstrength breakdown (due to the ew Heidlyfn el =
amount of through fault events) and dielectric strength breakdown with a history and overheating and : — m@heay
stray gassing. Colu hu;@l
» Transformers1 & 2 are in the same 138kV zone of protection causing both to experience an outage @c“al
whenever there is a fault in that zone. et are
345/138 kV Transformer#4 Briggsdale
+ Showing signs of deterioration. Experiencing short circuitstrength breakdown (due to the amountof Cireuit Conterine Brigosagle SRR
through fault events), dielectric strength breakdown, and bushing damage. — éMCCOMB (CS)
138/13 kV Transformer#5 . Urbancres
 Currently directly connected via a MOAB to the 138 West Bus at Beatty Station — Eonr ek
138/13 kV Transformer#6 : = e J%@a‘ﬁ
* Currently directly connected via a ground switch MOAB scheme to the 138 East Bus at Beatty Station p Ll — :2 %
138kV McCombline o T AT | || — 8o Darbydale
! A N o leatan Beatt
» Connectedvia a partial breaker string resulting in line outage with an outage of the east bus, including B o B L 'gla'\L_'l e .F.:I&\, e .,
those caused by outage of Transformer#6. Iow; ~ n - o o Shadeville
[~ % // o - At
N P — 345
> | e Jj‘ — 500
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@;ﬁ” AEP Transmission Zone M-3 Process
Western Columbus/Beatty Area

Continued from previous slide...

S TR e (o
adiay LO S

Cole Station 138/13kV- ALty Hayden
; &y den T pavipson (cs)

» AEP-Ohio has requested a new 138/13kV delivery point at Cole station.

|

Trabue Station: ifard Upperenny E]cun
= More than two dissimilar zones of protection in the 138 kV yard (transformer, line, and bus) o Arlinfigon
mm%mﬂ Lind

= AEP-Ohio has requested sectionalizing to separate two distribution transformers to improve reliability. e e

= 60 of the 86 relays are electromechanical relays. EM relays have limited spare part availability, a lack N N m - oY
vendor support, no SCADA functionality, and no fault data collection ability. _ ] EFI
ew Heldfifn e(E] -
Baffelie PR o
Blair - Galloway 69 kV circuit: Wﬂa—,j’; Lf~ =4 Lo%ﬂ)u;@
Line section between Galloway station and Structure 26 (~1.0 miles) Canal

» Wood poleline with structures and conductor dating backto 1968. Briggadale
* 19 open structure conditionsincluding rotted and split poles. Circult Centaxing Brigoasle St
i [gmccoma (CS)
- 12 Urbancres
— 14
-z White Road
- — 34 S 1
ﬁ,._f _____ | 40 ea}%&ﬂg
i ; .'_ — 45
[ T L I | Darbydale
L = _ !_. i 88 Pleasant Beatty
| T ,_57'_"" - : ‘E_"E\L_l — 115 corners - Zuber Boah s
A — 138 @ shadevilie
iD B n Cl — 161
._ L :.:'-.’z — 230 Harrisburg
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Need Number: AEP-2019-OH036

Process Stage: Submission of Supplemental Project for inclusioninthe Local Plan 11/11/2019
Selected Solution:
 Rebuildand relocate approx. 1.5 miles between Blair and Galloway to avoid a neighborhood along the existing
line path. (S2063.1) Estimated Cost: $5.9M
* Relocate Ballah/Madison 69kV line exit to new Beatty 69kV yard. (S2063.2) Estimated Cost: $0.6M
« TieinCole 138/69kV Station (new 69kV yard) between Blair and Galloway. (52063.3) Estimated Cost: $0.8M

At Beatty station, replace the 450MVA 345/138kV XF w/ 675MVA unit and retire the low side reactor. Replace 1-

50MVA 138/69kV XF with a 90MVA unit and retire 2nd 138/69kV 50MVA XF. Replace 1-138 3,000A 50kA CB
6W with 4,000A 63kA. Install 4-138kV 3,000A 63kA CB's. Rebuild 69kV bus as ring bus, replacing 3 of 4 69kV
1,200A 20kA CB’s w/ 2,000A 40kA CB’s. The4th CB will be retired. (52063.4) Estimated Cost: $22.6M

At Cole station, install a new 138/69kV 90MVA XF. Install 2-138kV 3,000A 63kA CB’s with bus work to connect
proposed 138/69kV XF. Install 2-138kV 3,000A 63kA CB’s with bus work to connect AEP-Ohio’s requested
138/13kV delivery point. Install three new 69kV 2,000A 40kA CB ‘s in a ring configuration. (S2063.5) Estimated
Cost: $10.7M

AEP Transmission Zone M-3 Process
Western Columbus/Beatty Area

Existing:

Harrison

Hilliard

Trabue

Big Darby

SW
Nautilus Blair Galloway Bg{;sh Madison
Proposed: m——
Hilliard o

Trabue

Big Darby
SwW

500 kv

345 kv
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JHIIE
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Need Number: AEP-2019-OH036

Process Stage: Submission of Supplemental Project for inclusioninthe Local Plan 11/11/2019

Selected Solution Continued:

At Trabue station, install three new 138kV 3,000A 40kA CB’s and associated relaying. Install a new 138kV
14 AMVAr capacitor with switcher. (S2063.6) Estimated Cost: $4.3M

At Hilliard station, upgrade 69kV capacitorto 28.8MVAr. Replace 3-69kV 1,200A 21kA CB’s with 2,000A
40kA CB's. Replace two sets of high speed ground switch/MOABs XF protection with circuitswitchers.
(S2063.7) Estimated Cost: $3.2M

Galloway remote end relaying. (S2063.8) Estimated Cost: $0.3M

Roberts remote end relaying. (S2063.9) Estimated Cost: $0.5M

Fisherremote end relaying. (S2063.10) Estimated Cost: $0.6M

Blair remote end relaying. (§2063.11) Estimated Cost: $0.3M

Nautilus remote end relaying. (52063.12) Estimated Cost: $0.3M

Ancillary Benefits: This projectwill splitthe 138/69 sources between Beatty and Cole stations. Currently the two
138/69 kV transformers located at Beatty are switched together but can be restored if one transformer is out. Keeping
two separate transformers in the area keeps this flexibility in place.

Estimated Cost: $50.1M
Projected In-Service: 5/31/2022
Supplemental Project|D: $2063.1 - .12

Project Status: Scoping
Model: Summer2023 RTEP

AEP Transmission Zone M-3 Process
Western Columbus/Beatty Area
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AEP Transmission Zone M-3 Process
Sullivan 765kV Breaker Failure

Need Number: AEP-2019-IM036

Process Stage: Submission of Supplemental Project for inclusion in _
Sullivan

QSUIIiuan 765kV (IM)

the Local Plan 12/5/2019

Previously Presented:
Needs Meeting 09/12/2019
Solutions Meeting 10/17/2019

Project Driver:
Equipment Condition/Performance/Risk

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

Assumptions Slide 8)

Problem Statement:
Sullivan 765/345kV Station

» 345kV CB ‘A’
» LegacyELF type circuitbreakerthat has a record of failure within AEP.

* Limited availability of parts should a failure event happen.
 Breaker CT’sare developing combustible gasses to the point where AEP has

deemed this breaker a hazard and have disconnected it from the system until it's

161

been replaced.
= 500

- Retired Breed
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AEP Transmission Zone M-3 Process
Sullivan 765kV Breaker Failure

Need Number: AEP-2019-IM036

Process Stage: Submission of Supplemental Project for
inclusion in the Local Plan 12/5/2019

Selected Solution:
Replace failed CB “A” with a capital spare
Estimated Cost: $3.16M

Projected In-Service: 11/22/2019
Supplemental Project ID: S2085
Project Status: Construction v
Model: N/A Aok

138 kv

Sullivan

egend Rockport

69 kV

3M45kv

23 kV

New
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AEP Transmission Zone M-3 Process
Dumont Station

Need Number: AEP-2019-IM033

Process Stage: Submission of Supplemental Project for inclusion in
the Local Plan 12/5/2019

Previously Presented:
Needs Meeting 8/29/2019
Solutions Meeting 10/17/2019

Project Driver:
Equipment Condition/Performance/Risk Bvmeen -5 e G et

Dumo,
Mt - Babcock 345 kV AEP - IMP

Specific Assumption Reference:

AEP Guidelines for Transmission Owner ldentified Needs (AEP | contor 705 kv AP
Assumptions Slide 8)

Problem Statement:
Dumont 765kV Station
 Transformer #2 765/345kV
* 1994 vintage
» The TR#2 Phase 2 failed catastrophically in 2018.

« This unit had increased ethylene and methane which increased dramatical jﬁ——‘“—--*f'4'-??‘\—"{5"’
after a 2016 Phase 3 failure.

Marshall (NIPSCO) |
=]

ferson - Dumont 765 kV AEP - IMP
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AEP Transmission Zone M-3 Process
Dumont Station

Need Number: AEP-2019-IM033

Process Stage: Submission of Supplemental Project for
inclusion in the Local Plan 12/5/2019

Selected Solution:

 Replace Dumont 765/345kV, 1500 MVA Transformer T2
with new 2250 MVA and install associated protective
equipment, including 2-345 kV breakers. .

Ancillary Benefits: A failed 765kV 3-phase switch will also be
replaced to take advantage of outage and work planning
coordination.

Estimated Cost: $27.8M
Projected In-Service: 11/1/2020

Dumont

Supplemental Project ID: S2086 Legend
Project Status: Scoping 765kV L
Model: N/A 345kvV —

New —

AEP Local Plan -2019



AEP Transmission Zone M-3 Process
Bandmill

Need Number: AEP-2019-AP030

Process Stage: Submission of Supplemental Project for inclusion in
the Local Plan 12/5/2019 Bandmil

Previously Presented: Coal
Needs Meeting 8/29/2019

Solutions Meeting 10/25/2019

Project Driver:

Customer Service

Specific Assumption Reference:

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

Problem Statement:

Bandmill Coal LLC has requested a new transmission delivery point to
serve a new facility in Neibert, WV. Projected load is 8 MW. M.,\s_.e.o?“-""-". :

Chauncey "
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AEP Transmission Zone M-3 Process
Bandmill

Logan Substation

Need Number: AEP-2019-AP030

Process Stage: Submission of Supplemental Project for
inclusion in the Local Plan 12/5/2019
To Customer

Station

Tap the Logan — Wyoming #2 circuit. Install a 138 kV Phase
over Phase Switch at a new Lyburn Switching Station.

Estimated Cost: $2.1M
Projected In-Service: 3/29/2020 Wyoming Substation
Supplemental Project ID: S2087

Project Status: Scoping o Legend
Model: 2024 RTEP 16398;;/
46 kv L
New G
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Need Number: AEP-2019-AP039

Process Stage: Submission of Supplemental Project for inclusion in
the Local Plan 12/5/2019

Previously Presented:
Needs Meeting 9/25/2019
Solutions Meeting 10/25/2019

Project Driver:
Customer Service

Specific Assumption Reference:

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

Problem Statement:

Distribution requested a new station south of Trinity station. The new
Botetourt station site will serve load currently fed from Trinity Station in
order to prevent future thermal overload of the Trinity/Greenfield
distribution feeder and the Trinity 138/12 kV #1 transformer during
projected peak loading conditions in 2022. Additional load growth in
the area is also expected due to new industrial and commercial
customers.

AEP Local Plan -2019
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AEP Transmission Zone M-3 Process
Botetourt Station

Existing
Need Number: AEP-2019-AP039 Wheatland
Process Stage: Submission of Supplemental Project for inclusionin the Local Plan _
12/5/2019 Mt. Union
Selected Solution: . Trinity

Establish a new 69/12 kV distribution station with one 25 MVA transformer and two
distribution feeders. Approximately 9 MVA of load will be transferred from Trinity
Station and be fed via two-way senvice. (S2088.1) Estimated Cost: $0
(Distribution)

Tap the Cloverdale — Mount Union No. 2 69 kV Circuitnear structure 29-50 to

provide two-waéserwce The station will be located one span from the existing
Ilne (52088.2) Estimated Cost: $0.8 M O | clowrdale

Fiberextension to Botetourt Station (3.5 mi.) (52088.3) Estimated Cost: $0.4 M
Cloverdale Station remote end relay settings (S2088.4) Estimated Cost: $0.1 M

Mount Union Station remote end relay settings (S2088.5) Estimated Cost: $0.1 M

Ancillary Benefits: Allows for distribution load transfer capability between Trinity
and Botetourt stations and provides additional capacity for anticipated load growth Wheatland
in the area.

Estimated Cost: $1.4M Mt. Union
Projected In-Service: 8/1/2020

Proposed

o Trinity Legend

Supplemental Project|D: S2088.1-5 500 kV

Project Status: Engineering Botetourt 345 kv

Model: 2024 RTEP 138 kV

69 kV

345 kV

23 kV
Clowerdale

New
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AEP Transmission Zone M-3 Process
Bennington Station (Service to WVWA)

Need Number: AEP-2019-AP040

Process Stage: Submission of Supplemental Project for inclusion in
the Local Plan 12/5/2019

Previously Presented:

Needs Meeting 9/25/2019

Solutions Meeting 10/25/2019

Project Driver:
Customer Service

y Intom Weaving Mill

Specific Assumption Reference:

AEP Connection Requirements for the AEP Transmission System
(AEP Assumptions Slide 7)
Problem Statement: = 1 Bennington

Western Virginia Water Authority (WVWA) requested 138 kV " | e s
transmission service from AEP to serve approximately 7 MVA K : =
* F;oanoke

R
)"
clov ord®® e
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AEP Transmission Zone M-3 Process
Bennington Station (Service to WVWA)

Need Number: AEP-2019-AP040 Existing Proposed

Process Stage: Submission of Supplemental Project for T T
inclusion in the Local Plan 12/5/2019 Court Court

Selected Solution:

Establish a new Bennington 138 kV switch station by tapping
the Huntington Court-Roanoke 138 kV circuit, installing 2-138
kV line MOABS, associated controls, dead-end structure in @ (. Beonington
customer station and 138 kV metering.

Estimated Cost: $0 (100% Reimbursable) Roanoke Roanoke
Projected In-Service: 4/20/2020
Supplemental Project ID: S2089

Project Status: Engineering m— Legend

138 kV

69 kV

345kV

23 kV I

New

AEP Local Plan -2019



AEP Transmission Zone M-3 Process
Hickory Creek — Main Street 34.5kV Rebuild

Need Number: AEP-2019-IM002

Process Stage: Submission of Supplemental Project for inclusion in the Local
Plan 12/5/2019

Previously Presented:

Needs Meeting 02/20/2019

Solutions Meeting 07/24/2019

Project Driver:
Equipment Condition/Performance/Risk

Specific Assumption Reference:

éIEdP ngjidelines for Transmission Owner Identified Needs (AEP Assumptions
ide

Problem Statement:

Hickory Creek — Main Street 34.5kV #1 (~6.7 Miles)

+ 1950’s vintage wood pole line

« There are currently 31 open conditions, future conditions are expected due to
the type of construction and condition as the structures and conductor age.

Hickory Creek — Main Street 34.5kV #2 (section in question is the Langley

Extension ~.5 miles)

* 1950’s vintage wood pole line

* There are currenly 11 open conditions on this segment of the line, future

condtions are expected due to the type of construction and condition as the
structures and conductor age.
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AEP Transmission Zone M-3 Process
Hickory Creek — Main Street 34.5kV Rebuild

Main Street

Need Number: AEP-2019-IM002

Process Stage: Submission of Supplemental Project for
inclusion in the Local Plan 12/5/2019

Selected Solution:

Rebuild 6.7 miles of the 34.5kV circuit Main Street-Hickory sangiey Pearl Street
Creek circuit using 556 ACSR conductor. (S2090.1)
Estimated Cost: $19.5M

Rebuild the 0.5 miles of the Langley-Main Street 34.5kV Clark Tap
branch starting from the Langley station using 556 ACSR

conductor. (S2090.2) Estimated Cost: $3.0M Napier

Total Estimated Transmission Cost: $22.5M Hickory Creek
Projected In-Service: 2/3/2023 — Fegend

Supplemental Project ID: $2090.1-2 :EZ :: ——

Project Status: Scoping T —

Model: N/A 3‘2‘-35:’ —
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Need Number: AEP-2019-IM007

Process Stage: Submission of Supplemental Project for inclusion in
the Local Plan 12/5/2019

Previously Presented:

Needs Meeting 2/20/2019

Solutions Meeting 8/29/2019

Project Driver:

Equipment Condition/Performance/Risk
Specific Assumption Reference:

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

Problem Statement:

Kankakee — Jackson Rd 34kV Line (~4 miles)
» 1950’s wood pole line

» 88 open conditions with the majority being structure issues.
Conditions are expected to increase as the poles continue to age

AEP Local Plan -2019
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AEP Transmission Zone M-3 Process
Western South Bend Area Improvements
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AEP Transmission Zone M-3 Process
Western South Bend Area Improvements

Need Number: AEP-2019-IM007 New Carlisle ' ' N
Process Stage: Submission of Supplemental Project for E
inclusion in the Local Plan 12/5/2019 Harbison |

Olive ' :
Selected Solution: eustomeg f THllp Road Westside
Retire the 4 mile Jackson Road-Kankakee 34.5kV circuit up to ' -
Torrington tap. Torrington will continue to be fed from <O O
Kankakee station at 34.5 kV. (S2091.1) Estimated Cost:

Snowberry Lydick

$11M Switch
Retire the 4 mile New Carlisle-Tulip 34.5kV circuit. (S2091.2)
Estimated Cost: $0.8M
Install Snowberry Switch to feed existing Harbison customer .

from Tulip Road-Olive 69kV line. (S2091.3) Estimated Cost: Road ‘
$1.2M —_——__:. Kankakee

Reconfigure 0.2 miles 69kV lines to create Tulip Road- Legend
Snowberry Switch 69kV circuit. (S2091.4) Estimated Cost: 345:V
$0.3M 138kv

Torrington

69kv

New

——
—-— - -

Retired
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Need Number: AEP-2019-IM007
Process Stage: Submission of Supplemental Project for inclusioninthe Local Plan 12/5/2019

Selected Solution continued:

Install a 69/34kV transformer, a 69kV circuitswitcherand 2 new 34kV circuitbreakers at T ulip
Road to connectto customerloads. (82091.5) Estimated Cost: $1.8M

Re-terminate Lydick-Westside 34.5kV circuitand re-locate the 69kV breaker M to the 69kV bus at
Westside station. (S2091.6) Estimated Cost: $1.0M

Replace 34.5kV rated transformer and switchgear at Lydick station with 69kV. (S2091.7)
Estimated Cost: $0.0M

Ancillary Benefits: Retiring the Jackson Road-Kankakee 34.5kV line will lead to a contingency
overload on the New Carlisle-Tulip Road 34.5kV line. Instead of addressing this overload by
rebuilding the New Carlisle-T ulip Road 34.5kV line, which also has conditionissues, it is more cost
efficient to retire the 34.5kV line and convert the area to 69kV on existing circuits. The Westside-
Tulip Road and Olive-Harbison lines are already built to 69kV with Harbison and T ulip Road only
0.20 miles apart.

Thisalsorepresents the preferred solution of the I&M Operating Company of AEP to eliminate
undesirable drop and pick switching scenarios with area 34.5kV. T his solution will not only address
géek\\;ackson Road-Kankakee 34.5kV need but will also improve reliability by bringing the area to

Total Estimated Transmission Cost: $6.2M
Projected In-Service: 3/25/2021
Supplemental ProjectID: $2091.1-7
Project Status: Scoping

Model: N/A

AEP Local Plan -2019
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Need Number: AEP-2019-IM023

Process Stage: Submission of Supplemental Project for inclusion in the
Local Plan 12/5/2019

Previously Presented:

Needs Meeting 06/17/2019

Solutons Meeting 10/25/2019

Project Driver:

Equipment Condition/Performance/Risk
Specific Assumption Reference:

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

Problem Statement:

Deer Creek — Makahoy 138kV line

» ~15miles — 1950’s wood pole construction
» ~1.5 miles — 1920’s steel tower construction

64 open conditions with the majority being structure and conductor
issues

« 18 momentary outages
* 6 permanentoutages over the last 10 years

AEP Local Plan -2019

AEP Transmission Zone M-3 Process
Deer Creek — Makahoy 138kV Rebuild
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AEP Transmission Zone M-3 Process
Deer Creek — Makahoy 138kV Rebuild

Need Number: AEP-2019-IM043

Process Stage: Submission of Supplemental Project for inclusion in & ,;f’, . = S e , ' ¥
the Local Plan 12/5/2019 o =9 &
Previously Presented:  marion Etnano: L estEnd L ;T

_Grantis & 3
=] - @,"“‘ ol Manon 8l .
'@ 4 785y tAnaconda
Mc(;lqr, : =

Needs Meeting 1/19/2019
Solutions Meeting 10/25/2019

Project Driver:

Miller Avenue

. 4 - Froa
" | South Side (Marion)

Circuit Centerline

Operational Flexibility and Efficiency —,

Specific Assumption Reference: o :

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

Problem Statement: e

Grant Tap 138kV -

— 161
= 230
— 345
— 500
— 765

3 terminal line outside of Grant Station.
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AEP Transmission Zone M-3 Process
Deer Creek — Makahoy 138kV Rebuild

Need Number: AEP-2019-IM023 and AEP-2019-IM043

Process Stage: Submission of Supplemental Project for
inclusion in the Local Plan 12/5/2019

Selected Solution:

Rebuild 16.5 miles of the Deer Creek — Makahoy 138kV line

using 795 ACSR Drake conductor. Rebuild 3.9 miles of the

Deer Creek — Makahoy 138kV line as double circuit using 795
ACSR Drake conductor west from Deer Creek. Operate as Pipe Creek
double circuit to allow for bringing the Grant line into Deer
Creek eliminating the 3 terminal line. (S2092.1) Estimated prvew
Cost: $45.8M 25 1V

138 kV

At Deer Creek station, install a 138kV circuit breaker for the Yy
new line exit. (§2092.2) Estimated Cost: $1.3M sk

23 kY

Grant Fisher Body

—

I

New

Total Estimated Transmission Cost: $47.1M
Projected In-Service: 10/01/2022
Supplemental Project ID: $2092.1-2 Strawton
Project Status: Scoping
Model: N/A

Makahoy

AEP Local Plan -2019



AEP Transmission Zone M-3 Process
NIPSCO Olive Solution

Need Number: AEP-2019-IM028

Process Stage: Submission of Supplemental Project for inclusion in
the Local Plan 12/5/2019

Previously Presented:
Needs Meeting 08/29/2019
Solutions Meeting 10/25/2019

Project Driver:
Customer Service
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Specific Assumption Reference:

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

Problem Statement:
Olive 345/138/69kV station

NIPSCo has requested a new 69kv delivery point at Olive station for a
~1.5MW load.

AEP Local Plan -2019



AEP Transmission Zone M-3 Process
NIPSCO Olive Solution

Need Number: AEP-2019-IM028

Process Stage: Submission of Supplemental Project for
inclusion in the Local Plan 12/5/2019

Selected Solution:

Connect NIPSCO line to 69kV Olive Station by installing the Olive
first span and the structure from Olive and a 69kV breaker for
the line.

Estimated Cost: $0M (Customer reimbursable)
Projected In-Service: 9/14/2020 Legend

500 kV

Supplemental Project ID: $2094 345 KV

138 kv

v

Project Status: Scoping —
Model: 2024 RTEP 345KV

23 kV

New

AEP Local Plan -2019



AEP Transmission Zone M-3 Process
NIPSCO Bosserman Solution

Need Number: AEP-2019-IM029
Process Stage: Submission of Supplemental Project for inclusion in

the Local Plan 12/5/2019 CragE e
Previously Presented: LaPorte Juncegn ”
Needs Meeting 8/29/2019 2 Bosserman L e

Solutions Meeting 10/25/2019

Project Driver:
Customer Service

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

Problem Statement: ~ e

— 500 kv

Bosserman 138/69kV station: — esk

NIPSCo has requested a new 69kV delivery point at Bosserman
station fora ~1.5MW load.

AEP Local Plan -2019



AEP Transmission Zone M-3 Process
NIPSCO Bosserman Solution

Need Number: AEP-2019-IM029

Process Stage: Submission of Supplemental Project for
inclusion in the Local Plan 12/5/2019 ’

Selected Solution:

Connect NIPSCO line to 69kV Bosserman Station by installing Bosserman
the first span and the structure from Bosserman and a 69kV
breaker for the line.

Estimated Cost: $0M (Customer reimbursable)
Projected In-Service: 9/14/2020 Legend

500 kV

Supplemental Project ID: $2095 345 KV

138 kv

Project Status: Scoping —
Model: 2024 RTEP 345KV

23 kV

New

AEP Local Plan -2019



Need Number: AEP-2019-IM032

Process Stage: Submission of Supplemental Project for inclusion in
the Local Plan 12/5/2019

Previously Presented:
Needs Meeting 8/29/2019
Solutions Meeting 10/25/2019

Project Driver:
Customer Service

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

Problem Statement:
Bendix — West Side 34.5kV line

NIPSCo is modifying their Grandview feed on the Bendix — West Side
34.5kV line to become their main feed. This feed is currently normally
open and is served off of a hard tap.

AEP Local Plan -2019
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AEP Transmission Zone M-3 Process
NIPSCO Bendix Solution

Need Number: AEP-2019-IM032

Process Stage: Submission of Supplemental Project for
inclusion in the Local Plan 12/5/2019 ‘
Selected Solution:

Install a three way phase-over-phase switch at Bendix station
and associated line work to connect the new switch.

Estimated Cost: $0M (Customer reimbursable)
Projected In-Service: 9/27/2020
Supplemental Project ID: S2096 500 kv

345 kv

Project Status: Scoping —
Model: 2024 RTEP 69 kV

3M45kv

Bendix

Legend

23 kV

New
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AEP Transmission Zone M-3 Process
Moundsville Customer Service

aaaaa

Need Number: AEP-2019-OH006

Process Stage: Submission of Supplemental Project for inclusion in
the Local Plan 12/5/2019

Previously Presented:
Needs Meeting 03/28/2019
Solutions meeting 10/25/2019

Project Driver:
Customer Service

nnnnnnnn

* Gosney Hill Sw
Circuit Centerline
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Specific Assumption Reference:
AEP Guidelines for Transmission Owner |dentified Needs
(AEP Assumptions Slide 7)

Problem Statement:

A customer has requested new service four miles east of Moundsville,
West Virginia. The forecasted peak demandis 20 MVA.

AEP Local Plan -2019



AEP Transmission Zone M-3 Process
Moundsville Customer Service

Gosney
Hill Switch

Need Number: AEP-2019-OH006

Process Stage: Submission of Supplemental Project for inclusion in the Local Ceti
Pian 121512019 i J Existing:

Selected Solution: Stull
» Tap the Wayman-Gosney Hill 138kV circuit near structure #20 and extend a SVRV‘th’;h
0.1-mile radial tap to the customer station. Ultilize 477 ACSR conductor, single-

circuit, for the radial portion. ($2097.1) Estimated Cost: $0.6 M

»  Modify the 138kV Wayman-Gosney transmission line on both sides of

Wetzel Switch to accommodate the new 3-way switch. (S2097.2) Estimated

COSt: $0.4 M Wayman

»  Construct a new 138kV 3-way MOAB switch called Wetzel Switch. The Switch

switch shall have SCADA functionality. The switch toward Gosney Hill will have

auto-sectionalizing protection. ($2097.3) Estimated Cost: $0.7 M

* Install 138kV revenue metering outside of the customer station. (S2097.4) CEETay
Estimated Cost: $0.4 M Hill Switch
Ancillary Benefits: The new SCADA data points will improve operational 500 kv
capability in the area, by increasing situational awareness. 345 kv
Total Estimated Transmission Cost: $2.1M 138 kv

Projected In-Service: 6/19/2020 B9 KV

Supplemental Project ID: $2097.1-.4 3:'35::
Project Status: Scoping New

Model: 2024 RTEP

Proposed:

Stull
Run
Customer Switch

T

Wayman
Switch
Wetzel
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AEP Transmission Zone M-3 Process
Hamilton Area Improvements

Need Number: AEP-2019-IM006

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

Plan 12/5/2019 J  DOME PIPELING METERING
Previously Presented:
Needs Meeting 2/20/2019
Solutions Meeting 10/25/2019

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

éII_EdP C85;Jidelines for Transmission Owner Identified Needs (AEP Assumptions
ide

Problem Statement:

The load at Hamilton is 9.19 MW and its radially served from Butler station via a
7.74 miles Ion%line. In addition to this there are significant open and closed
conditions on the Butler — Hamilton 69kV Line. _

Butler — Hamilton 69KV Line B skt g _
» 1956 vintage wood pole line. ‘ —
« 33 open conditions with the majority being structure issues. A 2
* CMI-5,268,522 —
Dome Tap 69KV Line |

+ 1978 vintage wood pole line. % ! _
* 14 open conditions with the majority being structural issues. oy : T
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Need Number: AEP-2019-IM006
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 12/5/2019

Selected Solution:

Rebuild 0.15 miles Butler — Basket Factory Sw69kV Section and rebuild 7.2 miles Basket Factory —
Hamilton 69kV Section with 556 ACSR. (S2098.1) Estimated Cost: $14.3M

Install 1.6 mile long greenfield line on the Hamilton — MuskratSw 69kV Section to loop Hamilton and replace
roughly 0.8 miles of poles with woodpecker holes on the Hamilion — MuskratSw 69kV Section with 556
ACSR.(S2098.2) Estimated Cost: $2.9M

Install 8.37 mile long greenfield line with 556 ACSRfrom Federal Sw to MuskratSw to {)rovide wo way
service to University Tool, Hamilton and Dome Staions. (S2098.3) Estimated Cost: $13.0M

Install a 0.04 mile long greenfield line with 556 ACSR 1o eliminate the hard tap on the Butier — Hicksville
Junction 138kV Line. (52098.4) Estimated Cost: $0.4M

Relocate the line entrance at Bufler Station. ($2098.5) Estimated Cost: $0.6M

At Butler station, install (3) 69kV breakers and (2) Cap Banks to accommodate the line loops. ($2098.6)
Estimated Cost: $5.5M

Install 69kV phase over phase switch outside Universal Tool called Basket Factory Switch. ($2098.7)
Estimated Cost: $0.5M

At Hamilton station, install (1) line MOAB and (1) line breaker. (S2098.8) Estimated Cost: $2.7M

Igsiall ggkg/Mphase over phase switch outside Dome station called MuskratSwitch. (S2098.9) Estimated
ost: $0.

Igsiatll ggkg/Mphase over phase switch outside Therma Tru called Federal Switch (S2098.10) Estimated
ost: $0.

Remove Metcalf tap from the Butier-North Hicksville line and reconnect the through path. ($2098.11)
Estimated Cost: $1.0M

Remote end relay upgrades at North Hicksville. (S2098.12) Estimated Cost: $1.0M
Ancillary Benefits: As an added beneft, Metcalf tap will be looped.
Total Estimated Transmission Cost: $42.62M

Projected In-Service: 6/22/2022
Supplemental Project ID: $2098.1-12
Project Status: Scoping

Model: N/A

AEP Local Plan -2019
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Revision History:
4/12/2019 — V1 - Local Plan posted to pjm.com for S1791 — S1792
8/29/2019 — V2 - Local Plan posted to pjm.com for S1851 — S1867
10/3/2019 — V3 - Slide #4, Remove “Customer Service #2: Roseville is still being evaluated.”
— Local Plan posted to pjm.com for $S1994 — S2023
10/7/2019 — V4 — Remove slides #24 and #25, S1857.1-.4
11/11/2019 — V5 - Local Plan posted to pjm.com for S2057 — S2063.1-.12
12/5/2019 — V6 - Local Plan posted to pjm.com for S2085 — S2092.1-2 and S2094 — S2098.1-12
5124/2020 — V7 - Slide #18, Correct the cost estimate of S1854.2 to $0M
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