Sub Regional RTEP Committee: Western
AEP Supplemental Projects



Needs

Stakeholders must submit any comments within 10 days of this meeting in order to provide time
necessary to consider these comments prior to the next phase of the M-3 process



{ ELECTRIC o
o AEP Transmission Zone: Supplemental
Henry County, VA

Need Number: AEP-2020-AP006 Collinsville
Process Stage: Needs Meeting 02/21/2020
Supplemental Project Driver: Equipment Material/Condition/Performance/Risk
Specific Assumptions Reference: AEP Guidelines for Transmission Owner ldentified Needs
(AEP Assumptions Slide 8)
Problem Statement:
Ridgeway Station
* 138/69 kV Transformer 2A
* Manufacturedin 1960
* Elevated levels of ethylene, CO2, and CO due to insulating paper breakdown.
* The existing foundations for the transformer are wood tie foundations.
Wood tie foundations cannot be patched or fixed like their concrete
counterparts.
* 138 kV Series Reactors #1, #2 and spare
* Manufacturedin 1944
* All of the Reactor 2 units are showing reduced interfacial tension levels in

Circuit Centerline

the oil, indicating the beginnings of sludge generation. There are leaks on -7
Reactor 2 Phase 2. The dielectric strength of the oil in the spare unit has — 12

Ridgeway

continued to decline. -

* Reactor 1 Phase 2 has declining dielectric strength and rising moisture
content. The reactor bushings are subject to leakage. The foundations are
built with wood ties with signs of rot.

* The spare unit has low interfacial tension on the oil, indicating contaminates
and sludge in the oil itself. If needed, this unit would have impaired
circulation and cooling capability.

* None of the reactors have oil containment.

SRRTEP-Western — AEP Supplemental 02/21/2020
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Continued from previous slide ...

¢ Ridgeway Station

* 138/34.5 kV Transformer 1
* Manufacturedin 1972
* Increased acetylene levels due to through faults and increased moisture
levels due to gasket leaks and insulating paper breakdown.
* 138 kV circuit switchers U and V
* (CS-U manufactured in 1979, CS-V manufactured in 1974
* MARK V-138 model types lack a gas monitor and have a history of
malfunction. Both of these circuit switcher models have presented AEP with
a large amount of failures and mis-operations.
* Relaying
* Currently, 41 of the 61 relays (67% of all station relays) are
electromechanical type which have significant limitations with regards to
spare part availability and fault data collection and retention in addition to a
lack of vendor support.

Model: N/A
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Need Number: AEP-2020-AP007
Process Stage: Need Meeting 2/21/2020

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

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

Problem Statement:
. Baileysville Station

. 138 kV circuit breakers G, H, |, K, L and N are SF6 filled type breakers, the only 6 of this specific type
on AEP’s system

*  Vintage 1980s

* Limited manufacturer support

*  Obsolete parts that are not available for replacmeent.
46 kV CS AA is an SF6 filled 2030-69 type circuit switcher

*  Vintage 1990s

*  S&C 2030 circuit switcher has no gas monitor and sister units have a history of malfuncitons
138 kV CS CC is an SF6 filled MARK V-138 type circuit switcher.

*  Vintage 1990s

* This type of switcher have presented AEP with a large amount of failures and mis-operations.

e Mark V family has no gas monitor
. Currently 79% of the relays at Baileysville Station are in need of replacement
. 28 electromechanical and 8 static type relays

— These type of relays have limitations with regard to fault data collection and
retention.

. Capacitor Bank BB, vintage 1976, has blown fuses and defective cans.

. The station has seen significant flooding; as recently as 2009 the entire station flooded. In 2001, the
control house was flooded with 1.5 feet of water.

. The station has insufficient room for safe ingress/egress and for accessing equipment around the
station.
SRRTEP Western — AEP Supplemental 02/21/2020
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AMERICAN . .
POWER ® AEP Transmission Zone M-3 Process
Greenup County, , KY

Need Number: AEP-2020-AP008
Process Stage: Needs Meeting 02/21/2020
Supplemental Project Driver: Customer Service

Specific Assumption References: AEP Connection Requirements for the AEP

Transmission System (AEP Assumptions Slide 7)

Problem Statement:

* Kentucky Power has requested a new 69kV Transmission delivery point in
Siloam area with a projected load of 9 MW.

Model: 2024 RTEP W oo

L, SOUTHERN

Circuit Centerline
-_7

DSouth Shore

Sauth-Shore
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I POWER" AEP Transmission Zone M-3 Process

— 7 Pike County, KY

Need Number: AEP-2020-AP009

Process Stage: Needs Meeting 02/21/2020

Supplemental Project Driver: Equipment Condition/Performance/Risk,
Operational Flexibility

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

Problem Statement:

Dominian

Elwood 46kV Station:

46 kV Circuit Breakers A,B, and C Morgan Fork HKimper Ca
* 1960’s vintage FZO-69-1500P type oil circuit breakers. Cedar Creek Pikeville (Cus
* Fault Ops: CB A (33), CB B (83), and CB C (105 ). Recommended : 10 TV south McCoy Elkhorn_
* Other drivers: damage to bushings, spare part availability, historical reliability, and ~ Pikeville Metering
lack of vendor support of the breakers. aFish
* There are 8 remaining FZO-69-1500P circuit breakers on the AEP system, including the Ssaty gords Branch
3 at this station. aShelby S.S.
* 86% of the relays (36/42) at the station are electromechanical, which have significant

limitations with regards to fault data collection and retention and have no spare part aver Creek

availability due to a lack vendor support. Rob Fork

h Regina

iz (Cust. 4 Draffin

mwright Owned) gPike 29 S.S. =
heelwright =

eksbury

Russepll Fork
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3Weeksbury Elkhorn ity

DHenry Clay Breaks

Three Mile
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GF(’eedy Coal cI-Tn’etired?)

Dorton
o
jBeefhide

Fienimg ~ Burdine

rdifte
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AEP Transmission Zone M-3 Process
Need Number: AEP—2020-AP011 Pike County, KentUCky

Process Stage: Needs Meeting 02/21/2020

Supplemental Project Driver: s wieon

Equipment Material/ Condition/Performance/Risk, Operational Flexibility and

Efficiency = :\-ﬂs%g” yser

ope N IR ‘ o O FaSE Kimper

Specific Assumption References: o («

AEP Guidelines for Transmission Owner Identified Needs (AEP Assumptions Slide 8) Creek %ﬁﬁu‘tg:e McCoy Elkhorr
ou Meterin

Model: N/A ' “Pikeville :

Fi.
Problem Statement: . e

ﬂFords Branch
uShelby S.S.

CIrcuIt Lenterine
—_— 7
— 12

. . _ ;: Beaver Creek
* Length of Line: ~10.48 mi o -

Beaver Creek — Elwood 46kV:
* Original Install Date: 1930s vintage

40 Beaver Creek — Elwood 46kV

345
500
765 Dorton

permanent Outage

* Total structure count: 60 — a5 hbmost JEBUNOH (Cust. " Draffin
. . . . - % WHeelwrigh ! (o) Pike 29 S.S. -
* Original Line Construction Type: Wood 88 LM?/hGH ; Wned)nu Russell Fori
— 11 gglwnght o
¢ Conductor Type: 336 ACSR — 1 st Elwood (KP)
— 161 g z]Henry Clay Breaks
* Momentary/Permanent Outages and Duration: 18 Momentary and 1 — 230 Weeksbury Elkhorn ity

Three Mile
(Cust-Owned,
DReedy Coal DR‘etired ?)

Dorton
+ )

* CMI (last 5 years only): 269,070 minutes
* Number of open conditions: 34 open conditions on 20 unique structures. Deane

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

. T . Beefhide
damage and leaning-in-line conditions. ]

[Fleming Burdine

Burdife

Fleming-Neon
Jenkins

r;Ienkins

L OCkhaf‘tClln':')Wnss
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AEP Transmission Zone M-3 Process
Need Number: AEP-2020-AP012 Pike COUﬂty, Kentucky

Process Stage: Needs Meeting 02/21/2020

U wITTn
o

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

. . Cpalﬁrn yser
Specific Assumption References: ; « Vilisgs Kimper
AEP Guidelines for Transmission Owner Identified Needs (AEP Assumptions Slide 8) R (c
Creek .Pikeville
Model: N/A ' o MPikevile McCoy Elkhorr
. : quwth_ Metering
Problem Statement: : Pikeville ~

L+ ]

Breaks— Dorton - Elwood 46kV: ﬂFords Branch

Circuit Centerline
* Original Install Date: 1960s -7 ERHOIRK S S

— 12
— 14

* Length of Line: ~26 mi . Beaver Creek

— 34
40

* Total structure count: 135 Breaks — Dorton — Elwood 46kV

. . . . — a6 bmost Burton (CUSt i D S
. . - . raffin
Original Line Construction Type: Wood ., J e Owned) Pike 29 S.S.

a8 3 a
* Conductor Type: 336 ACSR 115 LWQ,?i’:’?S“‘

138 gk Elwood (KP)

* Momentary/Permanent Outages and Duration: 38 momentary and 4
permanent

* CMI (last 5 years only): 99,556

161
230 Weeksbury
345 Q

500
765

* Number of open conditions by type / defects / inspection failures: 191 open \Reedy Coal
conditions on 74 unique structures Deane

* Open conditions include: Crossarms or braces with rot, woodpecker damage, Beefhide
and bowed conditions. 2

[Fleming Burdine

Burdife

* Thereis a three terminal line at Henry Clay substation

Fleming-Neon
Jenkins

r;Ienkins

L OCkhaf‘tClln':')Wnss
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AMERICAN
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Need Number: AEP-2020-AP013
Process Stage: Needs Meeting 02/21/2020

Supplemental Project Driver: Equipment Condition/Performance/Risk

Specific Assumption Reference:

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

Fort Robinson Station

Circuit Breaker E (69 KV):
— Circuit breaker E is 52 years old, CG/CF, oil filled type breaker without oil containment; oil filled breakers
have much more maintenance required due to oil handling and spills can result in significant mitigation cost.
— It has experienced 113 fault operations — exceeding manufacturer’s recommended number of 10.

Circuit Breaker D (34.5 KV) Concerns:

— Circuit breaker D is 36 years old, CG, oil filled without oil containment; oil filled breakers have much more
maintenance required due to oil handling and spills can result in significant mitigation cost.

— It has experienced 33 fault operations — exceeding manufacturer’s recommended number of 10.

— CBDis 1 of only 27 remaining of the CG-48-72.5-31.5-1200 models on the AEP system. The manufacturer
provides no support for the CF/CG/CGH/CH family of circuit breakers and spare parts are increasingly more
difficult to obtain. This model has experienced major malfunctions associated with their OA-3 hydraulic
mechanism, which includes low-pressure readings, hydraulic leaks, pump lockouts, and failure to shut off.

Transformer 1 (138/69-34.5 KV) :

— The current low side GOAB switch on the tertiary side of 1 Bank is incapable of load breaking.

— MOAB/Ground SW configuration on the high side of the transformer.

— Grounding bank is 48 years old with elevated levels of acetylene. This concentration of acetylene indicates
excessive internal component decomposition due to arcing within the tank.

Relay Concerns:

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

— There are 4 microprocessor based relays with unsupported firmware and lack of vendor support.

Operations Concerns:

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

SRRTEP Western — AEP Supplemental 02/21/2020
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;\leed Number: AEP-2020-AP014
Process Stage: Needs Meeting 02/21/2020

Supplemental Project Driver: Equipment Condition/Performance/Risk

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

Hill Station

Circuit Breaker H (69 KV):

— Circuit breaker H is 52 years old, CF model type, oil filled type breaker filled without oil containment; oil
filled breakers have much more maintenance required due to oil handling and oil spills can result in
significant mitigation cost. Spare parts for these units are difficult to impossible to procure.

— 91 fault operations — exceeding manufacturer’s recommended number of 10.

Circuit Switcher AA (69 KV):

— Circuit switcher AA is 25 years old, 2030-69, SF6 type breaker. This type of circuit switcher has no gas
monitor and sister units have a history of malfunctions, including gas loss, interrupter failures, and
operating mechanism failures.

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

— Transformer bank 1 is 63 years old with elevated levels of carbon dioxide and moisture and a decrease in
dielectric strength.

— The current MOAB/Ground SW configuration on the high side of the transformer

Relays

— 20 relays (53%) are of the electromechanical type which have limitations with regards to fault data

collection and retention.

— These relays lack vendor support and have no access to spare parts.

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

SRRTEP Western — AEP Supplemental 02/21/2020
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ELECTRIC AEP Transmission Zone: Supplemental

POWER’ . o
: Sullivan County, Tennessee/ Scott County, Virginia

BOUNDLESS ENERGY

ComEd

Need Number: AEP-2020-AP015
Process Stage: Needs Meeting 02/21/2020

Supplemental Project Driver: Equipment Condition/Performance/Risk

Specific Assumption Reference:

AEP Guidelines for Transmission Owner Identified Needs (AEP Assumptions Slide 8)
Problem Statement:
Fort Robinson —Hill 69 KV (installed in 1970)

. Length: 12.7 Miles

Dominion

. Original Construction Type: Wood (86% original)
. Original Conductor Type (91% original): 219.9 ACSR, 1/0 CU, 336 ACSR, 4/0 ACSR, and 556 ACSR

Circuit Centerline

. Momentary/Permanent Outages: 7 momentary, 8 permanent (5 years)
* CMI: 5,721,762

. Total structure count: 127

. Number of open conditions: 120

—  Open conditions include: broken conductor strands, broken/burnt insulators, split Bayonet, cracked X-Brace.

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

— There have been 5 weather related momentary outages, with 4 of those being attributed to lightning as well as 1
permanent outage. These lightning caused outages are indicative of insufficient shielding and/or insufficient grounding

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

%

SRRTEP-Western — AEP Supplemental 02/21/2020



Need Number: AEP-2020-AP016
Process Stage: Need Meeting 2/21/2020
Supplemental Project Driver: Equipment Condition/Performance/Risk

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

Problem Statement:

Apple Grove — Point Pleasant 69 kV (17 miles)

* The line consists of mainly 1960s wood pole structures. The circuit utilizes steel lattice
towers with grillage foundations on the Big Sandy River Crossing.

* The circuit was originally installed in 1960, primarily with 4/0 ACSR conductor
and 5-bell porcelain insulators.

e Structures on the line failed to meet 2017 NESC Grade B loading criteria,
failed to meet current AEP structural strength requirements, and failed to
meet current ASCE structural strength requirements

* The insulators do not meet current AEP standards for CIFO and minimum
leakage distance requirements.

* There are currently 79 structures (61% of the line) with at least one open
condition

* Atotal of 171 open conditions on the line, related to damaged/worn
shield wires, rotted crossarms and poles, woodpecker damage,
broken or burnt insulators.

* Since 2014 there have been 6 momentary and 6 permanent outages on the circuit
* CMI: 1.5 million

Model: N/A
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AEP Transmission Zone M-3 Process
Mason County, WV

Need Number: AEP-2020-AP017
Process Stage: Need Meeting 2/21/2020
Supplemental Project Driver: Equipment Condition/Performance/Risk

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

Gavin 765kV

Problem Statement: Gavin 138kV o ;
_ _ _ aGavin DWAS
Lakin — Point Pleasant 69 kV (11 miles) GAVINSD
* The line entirely consists of 1960s wood pole structures with 4-bell porcelain insulators UNIT (1) Gavin 1AAS
* Line was originally installed in 1966, with a combination of 556 ACSR and 3/0
ACSR conductor KYGER CREEK
* Structures on the line failed to meet 2017 NESC Grade B loading criteria, (OVEC)
: : : ] 5
failed to meet current AEP structural strength requirements, and failed to ADDISON a
meet current ASCE structural strength requirements
@ Lock Lane
* The insulators do not meet current AEP standards for CIFO and minimum g o
leakage distance requirements. o
* There are currently 95 structures (86% of the line) with at least one open )
condition <

* Atotal of 222 open conditions on the line, related to damaged/worn
shield wires, rotted crossarms and poles, woodpecker damage,

s

o
o
. . . n
broken or missing ground wire leads, broken or loose guys.

-
0
* Since 2014 there have been 17 momentary and 7 permanent outages on the circuit €.
e CMI:3.1M Addison wav.uA ddison
c~ C °
> d Point Pleasant
Model: N/A o

(’\

o | Point
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AEP Transmission Zone M-3 Process

Addison M-dison
cires .
on - Lick - Sporn 138 **

Need Number: AEP-2020-AP018

Point

Process Stage: Need Meeting 2/21/2020 : o Pleasant

Supplemental Project Driver: Equipment Condition/Performance/Risk

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

Gallipolis Twp
Problem Statement:

Apple Grove Station Gallipaiis
* 69 kV circuit breaker L is an FK type oil filled breaker, without oil containment.
* 1960s vintage

* Qilfilled breakers need more maintenance due to the oil handling required and oil spills
can result in significant cost associated with environmental mitigations

* The manufacturer does not provide support for this type of breaker and spare parts are
increasingly more difficult to obtain.

e 138/69 kV transformer bank #1 was manufactured in 1965
¢ Elevated moisture levels

Circuit Centerline
—7
— 1
— 14
— 23
— 34
Oil containment inspection indicates deficiencies in the existing containment Glayiiwn 40

The bank is connected directly to the 138 kV bus with a high side MOAB switch. 4

— 60
— This can cause a fault in the station to signal the remote end breakers to open

88
which is a known safety hazard in legacy station designs. — s

— 138
— 161
— 230
— 345
— 500
*  Apple Grove — Point Pleasant 69 kV line terminates directly into the 69 kV bus ~ . Paint — 765

*  Elevated Carbon Monoxide and Carbon Dioxide levels
— Indicates abnormal paper insulation deterioration

In 2004 one fan was destroyed by a failed fan blade

. 54 of the 66 relays (82% of all station relays) have needs associated with them

* 51 are electromechanical type and 3 are static type which have significant limitations
with regards to spare part availability and fault data collection/retention

. Overlapping zones of protection in existing station configuration

Model: N/A

SRRTEP-Western — AEP Supplemental 02/21/2020 15



Need Number: AEP-2020-AP019
Process Stage: Need Meeting 2/21/2020
Supplemental Project Driver: Equipment Condition/Performance/Risk

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

Problem Statement:

Point Pleasant Station

* 69 kV circuit breakers G and H are an CF type oil filled breaker, without oil
containment.

* 1968 vintage

* OQil filled breakers need more maintenance due to the oil handling
required

* The manufacturer does not provide support for this type of breaker
and spare parts not available.

* QOil spills can result in significant mitigation costs.
* 69 kV circuit switcher AA is a 2030-69 type SF6 switcher.
* 1991 vintage

e S&C 2030 circuit switcher has no gas monitor and sister units have
experienced numerous malfunctions

* 39 out of the 40 relays (98% of all station relays) are in need of replacement

* 34 relays are electromechanical type and 5 static type which have
significant limitations with regards to fault data collection and
retention.

Model: N/A
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Need Number: AEP-2020-IM001
Process Stage: Needs Meeting 02/21/2020

Supplemental Project Driver: EqQuipment
Condition/Performance/Risk

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

Model: N/A

Problem Statement:

Berrien Springs-Colby 69kV line

15.72 miles of wood pole structures with horizontal insulators

rebuilt in 1995

* 148 structures with at least one open condition, 31% of the

structures on the line

*  Open conditions include insect or woodpecker
damage, broken or stolen ground wire conditions,

and broken or burnt insulators
*  Qutages: 2 permanent since 2015

* CMI: 297,132
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Need Number: AEP-2020-IM002
Process Stage: Needs Meeting 02/21/2020
Supplemental Project Driver: Equipment Condition/Performance/Risk

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

Model: 2024 RTEP

Problem Statement:

Main Street-Riverside 34.5kV line:

. 4.1 miles of the 4.6 mile 34.5kV line from Main St. —Riverside 34.5kV:

. 1930’s double circuit steal lattice towers and 1950’s wood pole
line with cross arm construction

. 15 structures with at least one open condition (21% of the line)

*  Open conditions include pole leaning, rot, woodpecker or
insect damage

Riverside Station:
. There are (2) 34.5kV oil filled breakers of FK-type 1960’s vintage

. Circuit breaker G has exceeded it's manufacturer designed
number of fault operations

. The common failure mode documented by AEP are compressor
failures and valve defects which cause low pressure and oil leaks

. The manufacturer no longer provides support for this fleet of
circuit breakers. Spare parts are not available.

SRRTEP-W - AEP Supplemental 02/21/2020
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Need Number: AEP-2020-IM003

Process Stage: Needs Meeting 02/21/2020

Supplemental Project Driver: Equipment Condition/Performance/Risk

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

Model: N/A

Problem Statement:

Buchanan Hydro Station:
* Buchanan Hydro station has flooded twice in the last 5 years causing the 12kV load to be dropped
from the station.
(2) FK-type Qil filled breakers, AEP has common failure modes for these types of breakers with
compressor failures, valve defects, reclose failures and charging motor failures.
. Both breakers installed in 2003
. Breaker A has exceeded the designed number of fault operations
. (2) CF-Type oil filled breakers. This model family has experienced major malfunctions associated
with their hydraulic mechanisms which have led to several failures to close and other types of
mis-operations.
. Both breakers have exceed the designed number of fault operations
. Transformer #1 was installed in 1964. The transformer has elevated levels of carbon dioxide and
ethylene, there is indication of overheating faults occurring in the main tank which have further
degraded the insulating paper materials. There is also indication of capacitive layer deterioration.
. Transformer #2 was installed in 1965. The age of the unit’s insulation materials can lead to
susceptibility of short circuit faults which may cause failure in the main tank. The transformer has
elevated levels of carbon dioxide and ethylene, there is indication of overheating faults occurring
in the main tank which have further degraded the insulating paper materials

Buchanan Hydro —Clark Equipment Tap 34.5kV:

* 1.36 miles of 1954 and 1984 wood pole cross arm line

* 10 unique structures (26%) with at least one open condition

* Open conditions include pole or cross arm with rot conditions

SRRTEP-Western — AEP Supplemental 02/21/2020
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AEP Transmission Zone M-3 Process
Buchanan Hydro
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AMERICAN
ELECTRIC
POWER

BOUNDLESS ENERGY

Need Number: AEP-2020-IM004

Meeting Date: Needs Meeting 02/21/20

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

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

Anchor Hocking — Winchester 69kV Line (~1.25 Miles)

* 1968 vintage wood pole, crossarm construction

* There are currently 12 open conditions on this line (11
structures with at least one open condition or 25% of the
line).

* Open conditions include: Damaged pole, worn shield wires,
stolen ground lead wires, and damaged jumpers.

Anchor Hocking 69kV station
* Breaker B 69kV
* 1972 vintage oil filled, CF-type breaker. This type is oil

filled without oil containment. Oil filled breakers have
much more maintenance required due to oil handling
that their modern, vacuum counterparts do not
require. Finding spare parts for these units not possible
as these models are no longer vendor supported

SRRTEP-W — AEP Supplemental 2/21/2020

AEP Transmission Zone: Supplemental
Winchester, Indiana and surrounding area

Randolph

Anchor Hocking - Randolph 69 Circuit

Anchor
Hocking

Selma Parker - Winchester 69 Circuit
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AMERICAN

ELECTRIC o
POWER AEP Transmission Zone: Supplemental
Winchester, Indiana and surrounding area

Need Number: AEP-2020-IM004

Meeting Date: Needs Meeting 02/21/20

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

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

Randolph

Anchor Hocking - Randolph 69 Circuit

Anchor
Hocking

Selma Parker - Winchester 69 Circuit

Winchester 69kV station
* Breakers A and B 69kV
* 1971 vintage oil filled, CF-type breaker. This type is oil

filled without oil containment. Oil filled breakers have
much more maintenance required due to oil handling
that modern, vacuum counterparts do not require.
Finding spare parts for these units not possible as
these models are no longer vendor supported. Also, oil
spills can result in significant cost to mitigate

Circuit Centerline
—_— 7
— 12
— 14
- 23
— M4
40
— 46
- 69
88
= 115
— 138
— 161
230

Buena Vista
Switch

Modoc 138/69/12kV station
» 138/69kV Transformer #1
* 1965 vintage
* Elevated moisture levels
* Decrease in interfacial tension of the oil, reducing its
insulating capabilities
* Unit is showing signs of leaking

SRRTEP-W — AEP Supplemental 2/21/2020



AMERICAN

ELECTRIC o
POWER AEP Transmission Zone: Supplemental
Winchester, Indiana and surrounding area

Need Number: AEP-2020-IM004

Meeting Date: Needs Meeting 02/21/20

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

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

Randolph

Anchor Hocking - Randolph 69 Circuit

Anchor
Hocking

Randolph 138/69kV station
* 138/69/12 kV Transformer #1
* 1970 vintage
* Elevated carbon dioxide levels
* Increased levels of decomposition of the paper
insulating materials, leading to increased risk of failure
* Switcher V 138kV
* Mark V S&C Electric type switcher
* Failed operational components including high contact
resistance, gas loss, and interrupter failure represent
half of these malfunctions.
* This model has no gas monitor and a history of
malfunction
* Cap Switcher AA
* 2030-69 S&C Electric type switcher.
* This model has no gas monitor and a history of
malfunction.
* This particular switcher has exceeded the
recommended number of switched operations with
5497 (5000 recommended)

Circuit Centerline
—_— 7
— 12
— 14
- 23
— M4
40
— 46
- 69
88
= 115
— 138
— 161
230

Buena Vista
Switch
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AMERICAN
ELECTRIC

POWER

BOUNDLESS ENERGY

Need Number: AEP-2020-IM004

Meeting Date: Needs Meeting 02/21/20

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

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

Modoc — Winchester 69kV Line (~13.4 Miles)

1967 vintage wood pole, horizontal insulator line

There are currently 69 open conditions on this line (63
structures with at least one open condition or 26% of the
line).

Open conditions include: Damaged poles, damaged braces,
broken guy wires, and damaged insulators.

Buena Vista — Lynn 69kV Line (~5.7 Miles)

1967 vintage wood pole, horizontal insulator line

There are currently 31 open conditions on this line (28
structures with at least one open condition or 38% of the
line).

Open conditions include: Damaged poles, damaged shield
wires, broken ground lead wires, and damaged insulators.

SRRTEP-W — AEP Supplemental 2/21/2020

AEP Transmission Zone: Supplemental
Winchester, Indiana and surrounding area

Randolph

Anchor Hocking - Randolph 69 Circuit

Anchor
Hocking

Selma Parker - Winchester 69 Circuit

Circuit Centerline
—_— 7
— 12
— 14
- 23
— M4
40
— 46
- 69
88
= 115
— 138
— 161
230

Buena Vista
Switch




ELECTRIC |
POWER AEP Transmission Zone: Supplemental

Winchester, Indiana and surrounding area

BOUNDLESS ENERGY

Need Number: AEP-2020-IM004

Meeting Date: Needs Meeting 02/21/20

Supplemental Project Driver: Operational Flexibility

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

Randolph

Anchor Hocking - Randolph 69 Circuit

Anchor
Hocking

Lynn 69/12kV station
* Radial circuit serving 7MW peak load to REMC and the
distribution network for the city of Lynn.

Selma Parker - Winchester 69 Circuit

Circuit Centerline
—_— 7
— 12
— 14
- 23
— M4
40
— 46
- 69
88
= 115
— 138
— 161
— 230
— 345
— 500
765

Modoc 138/69/12kV station

* Modoc is a 3 terminal line off of the Desoto — College Corner
138kV circuit with high speed ground switch protection on the
transformer

Buena Vista
Switch

SRRTEP-W — AEP Supplemental 2/21/2020



AMERICAN
ELECTRIC
POWER

BOUNDLESS ENERGY

AEP Transmission Zone: Supplemental

Anderson, Indiana

Need Number: AEP-2020-1IM005

Meeting Date: Needs Meeting 02/21/2020
Supplemental Project Driver: Equipment
Material/Condition/Performance/Risk/Operational _ Circuit Centerline
Specific Assumptions Reference: AEP Guidelines for

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

-7

Pendlet
Madison — Pendleton 138kV Line (~4.2 Miles)

* 1967 vintage wood pole, H-Frame construction

* There are currently 16 open conditions on this line (9
structures with at least one open condition or 24% of the
line).

* Open conditions include: Rotting or bowed crossarms or
poles, broken shield wires, and stolen ground lead wires.

{ Meadowbrook
Meadowbrook 138/34.5kV station ' i

Madison - Pendleton 138 Circuit
* Three-terminal line and overlapping zones of protection on
the bus, line, and transformer.

o
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— 115
— 138
— 161
— 230
— 345
= 500
— 765
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Pendleton - Tanners Creek 138 Circuit

B lldae 4720 Floaes
Fall Creek - Madison 138 Circuit

Fall €

Fall Creek 1 38 Circuit
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AMERICAN
ELECTRIC
POWER

BOUNDLESS ENERGY

AEP Transmission Zone: Supplemental
Need Number: AEP-2020-1IM006

Ft Wayne, IN
Process Stage: Needs Meeting 2/21/2020

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

,Wallen
ey 34 Circuit 2
£
Summitl ¥
Identified Needs (AEP Assumptions Slide 8)
Problem Statement:
McKinley 138/69/34.5kV
* Breakers G 34kV

1956 vintage Oil breakers
Fault Operations: G(10) —

Recommended(10)

Oil filled breakers have much more maintenance required due to oil handling
that modern, vacuum counterparts do not require. Finding spare parts for
these units is difficult or impossible, and these models are no longer vendor
supported. Qil spills can result in significant costs associated with mitigation

A Robisop Park . ’3

p‘S“pu

McKinley — Spy Run 34.5kV line asset (~5 miles)
* 1960 vintage wood crossarm construction

Bass
5

There are currently 42 open conditions on this line across 37 unique

structures (27% of the line) including, but not limited to, split crossarms, rot
top, rot heart and broken grounds

A‘, Rivers
5(FTW) |
. Fulfd Weyom- IM01'
Melita L'f“?

[« SN @
QG yivi

A ( =y Anthony
treet (GE)
[RETIRED] |  Harves

®
-
O
-
-
<
(=]

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

)
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o

<
Ka|lu){3w -yed 1®
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McKinle,
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Need Number: AEP-2020-IM007
Process Stage: Needs Meeting 02/21/2020
Supplemental Project Driver: Equipment Condition/Performance/Risk

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

Model: N/A

Problem Statement:

Moorepark 69kV Tap line:

*  9.02 miles of 1967 wood pole structure with horizontal insulators
* 94 structures with at least one open condition (52% of the line)

*  Open conditions include pole damage such as cracked,
insect damage, rot heart and woodpecker holes,
shielding/grounding conditions related to broken, missing or
stolen ground wires, and broken or burnt insulators

+  Since 2014 8 momentary and 1 permanent outages
* 7 due to weather (lightning/thunderstorm) demonstrating
poor shielding
*  This line is a three terminal line which is hard to coordinate from a
relaying perspective and is prone to misoperations
Moorepark (138/69kV) Station:
*  69kV circuit breaker (1) installed in 2006 with 41 documented
malfunction records due to low SF6. This breaker has exceeded the
designed number of fault operations.

* (1) 2030-69 Cap Switcher with no gas monitor. The AEP system has

experienced numerous malfunctions of this type of cap switcher due to .

gas loss, interrupter failures, operating mechanism failures and trip or
reclose failures.

SRRTEP-W - AEP Supplemental 02/21/2020

AEP Transmission Zone M-3 Process
Moore Park, IN Area

MOORE PARK

Street
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AMERICAN
ELECTRIC

POWER AEP Transmission Zone: Supplemental
Kendallville, IN

Need Number: AEP-2020-IM008

Process Stage: Needs Meeting 2/21/2020

Supplemental Project Driver: Customer Service

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

Model: 2024 RTEP

Problem Statement:

o North Kendallville

I&M Distribution has requested a expansion of their Bixler station and a rebuild
of their North Kendallville stations in order to help address the loading and
recoverability of the area. These stations serve sensitive customers, including
industrial plants and the local hospital, and the load is not recoverable for an
outage due to the radial nature of the transmission feeds as presented in need L T
AEP-2019-IM015.

bion - Kendallville o Kendallville

»
<
<
<
=
=
>
®
=
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Need Number: AEP-2020-IM009

Process Stage: Needs Meeting 02/21/2020

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

Model: N/A

Problem Statement:

Bridgman-Pletcher 69kV line:

* 7.7 miles of 1964 wood pole line

* 57 unique structures (46%) with at least one open conditions relating to
structure and conductor issues

* Open conditions include rotted poles, burnt or broken insulators, split or
damaged poles or broken conductor strands, woodpecker damage and
guy/ground wire damage

SRRTEP-Western — AEP Supplemental 02/21/2020
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AEP Transmission Zone M-3 Process
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(%st.) '

Oronoko
[+

Berrien
P BERRIEN S
Circuit Centerline

HYDR STA -7
— 12
— 14
— 23
— 34

40
— 46

Buchanan Twp

— 69
88

BUCHANAN Simpl — 115
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Need Number: AEP-2019-OH029 Canceled
Process Stage: Needs Meeting 06/17/2019
Supplemental Project Driver:

Customer Service

Circuit Centerline

—_— 7
- 12
— 14

Specific Assumption References:

AEP Guidelines for Transmission Owner Identified Needs (AEP Assumptions Slide 7) — 2
Model: 2023 RTEP "
Problem Statement: - gg
* Buckeye Power, on behalf of South Central Power Co-op, has requested transmission o

service in Stock Township of Harrison County, Ohio. 161
* The forecasted peak demand is 16 MVA, with an in-service date of 9/1/2020. _ Zi:
* This need has been cancelled by the customer. .

SRRTEP-Western — AEP Supplemental 06/17/2019

AEP Transmission Zone M-3 Process
Harrison County, Ohio
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{ Hecraie AEP Transmission Zone M-3 Process

POWER

Crooksville / Harrison, Ohio

Need Number: AEP-2020-OH004
Process Stage: Need Meeting 02/21/2020

Supplemental Project Driver:

Equipment Material/Condition/Performance/Risk >0 Philo F'_Sﬁ:;m
LS o
. . . Vs :
SPECIfIC. As?umptlon Refer.en-ces. - %y . PHI N\
AEP Guidelines for Transmission Owner Identified Needs (AEP > 7. <2a <
. . . . L) 2 Inesville
Assumptions Slide 8), AEP Presentation on Pre-1930s Lines @ Circuit
S
S
Problem Statement: 3—’ Brush Harrison Twp
Newton Tw&? Creek Twp

Crooksville — Philo 138kV
* Length: 13 Miles

Cannelville Switch

Muskingum

Circuit Centerline
-_ 7
- 12

*  Original Construction Type: Aluminum/Steel Lattice

*  Original Conductor Type: 397.5 ACSR Lark / 636 ACSR Grosbeak
(vintage 1926)

ATSI o Roseville
Roseville — 14
— 23
34
40

- 46

. Momentary/Permanent Outages: 1 total outages

+  CMI: 320,767 Dayton~— | — e
g 88

*  Number of open conditions: 5 — 115
. 8 — 138

*  Total structure count: 65 hos0K | — 161
—5?«,,_ =3 — 230

*  Open conditions include: Burnt insulators, damaged — a5

— 500
— 765

shield wire

* Please reference assumptions materials on pre-1930s era lattice lines
Model: N/A

SRRTEP-W — AEP Supplemental 02/21/2020 31



Need Number: AEP-2020-OHO005
Process Stage: Needs Meeting 2/21/2020
Supplemental Project Driver: Customer Service

Specific Assumption Reference:

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

Problem Statement:

* Holmes-Wayne Electric Cooperative has requested service for a
new delivery point near Winesburg, Ohio.

* The anticipated new load is 8 MW.
Model: PJM 2024 RTEP Base Case

SRRTEP Western — AEP Supplemental 2/21/2020

AEP Transmission Zone M-3 Process
Winesburg, Ohio
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Need Number: AEP-2020-OH006
Process Stage: Need Meeting 02/21/2020

Supplemental Project Driver:

Customer Service

Specific Assumption Reference:

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

Problem Statement:

» AEP Onhio is requesting a new 69kV delivery point on the
Muskingum River — South Rokeby SW 69kV Circuit. Anticipated

load is about 5 MVA.
Model: 2024 RTEP

SRRTEP-W - AEP Supplemental 02/21/2020

AEP Transmission Zone M-3 Process
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AEP Transmission Zone M-3 Process
Adena, Ohio

Need Number: AEP-2020-OH007
Process Stage: Needs Meeting 2/21/2020

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

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

Problem Statement:

Equipment Material Condition, Performance and Risk: et Cntet
TEE, IFCUIT Lenteriine

* The Robyville 69-12kV substation is in poor condition. The 69kV breaker ‘C’ is an oil-filled South Cadiz =17

unit from 1965, has experienced 143 fault operations (manufacturer recommends 10), * < o

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

* The station consists of deteriorating wooden 69kV & 12kV station structures. Foundations Adg % :
Robyville . Dillonvale &
for the 2- transformers and voltage regulator are of wooden rail road tie construction. , o , — 4
Crouk Twp '?ob yville < 71Hon vale
The station fence and retaining wall are in very poor condition. The two distribution A °<9;, @

Diilonvale 8
transformers date to 1941 & 1947; both are showing signs of thermal degradation (due to

past electrical faults), high carbon-monoxide levels (due to excessive heating),

Harrisville Mt Pleasant
Twp — 161

Pleasant =
nGrove — 5

contaminated oil, and hot spots.

* The small control house dates to the 1940’s. Of the 16 relays, 12 are original

electromechanical models, which lack modern fault recording, no SCADA functionality,

and have limited spare part availability.

SRRTEP Western — AEP Supplemental 2/21/2020 34



Need Number: AEP-2020-OH007

Process Stage: Needs Meeting 2/21/2020
Operational Flexibility & Efficiency:

Robyville Station contains dissimilar zones (2-lines, bus, and transformer) of
protection that cause misoperations and over tripping.

The distribution transformers at Robyville are in parallel (1.5 MVA each) and lack a
high-side protective device. A fault on either transformer or the low-side 12kV bus
will take out both 69-12kV transformers an outage 1,000+ customers served from
this station.

In the past 5 years, the Dillonvale-Robyville-South Cadiz 69kV circuit has
experienced 10 momentary outages and 2 sustained outages. Distribution
customers served from Robyville have experienced a CMI (customer-minutes-of-
interruption) total of 610,598.

South Cadiz 69 kV breaker D is an oil-filled unit from 1965, with 34 fault

operations; it exhibits signs of mechanical degradation.

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

SRRTEP Western — AEP Supplemental 2/21/2020

AEP Transmission Zone M-3 Process
Adena, Ohio
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AMERICAN

-
" AEP Transmission Zone: Supplemental
Hicksville, OH

Need Number: AEP-2020-OH008
Process Stage: Needs Meeting 2/21/2020
Supplemental Project Driver: Equipment Condition/Performance/Risk H'C{Kj;'”f
Specific Assumptions Reference: AEP Guidelines for Transmission Owner
Identified Needs (AEP Assumptions Slide 8) ~Lckevin. l
Problem Statement: r __ Hicksvilie

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

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

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

CMI: 120 over the last 5 years.
* Related to previously shared need AEP-2019-IM014. [ l

ComEd

Hicksville

Iizksville

' £ {
L
ATSI - X
[j PENELEC

Dominion

36
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AEP Transmission Zone M-3 Process
Lima, Ohio

Need Number: AEP-2020-OH009
Process Stage: Need Meeting 02/21/2020

Supplemental Project Driver:

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

Specific Assumption Reference:
AEP Guidelines for Transmission Owner Identified Needs

Problem Statement: /

Equipment Material/Condition/Performance/Risk: Lima Pumping SW

* This line consists of 15 wood pole structures and has predominantly the original .
#2 ACSR/AW Sparrow conductors installed in 1943. 9 out of the 15 structures on _* Lima Pumping Extension
this line were installed more than 60 years ago. 5 year CMI on this circuit is '
approximately 95,000. The existing construction is obsolete crossarm
construction with 35 kV vertical stud post insulators.

4]
=
un
=
=
=]
=]
uh
1

=
=

Operational Flexibility and Efficiency Circuit Centerline
.'. - ?
* The line has experienced four (4) conductor failures since August 1, 2018. The Z A -
first 8 spans of the line have 35 total splices. During these failures the 34 kV 14
conductors end up falling into and faulting the AEP Ohio 3-phase distribution / ;i

underbuild, interrupting several hundred additional distribution customers. 55 kS | — 40
Tk s 46
69

*  Both customers on this radial line experienced multiple outages due to geese .l 88
contact on AEP’s 34.5 kV transmission line. Additionally these two customers are
connected via a hard tap at the end of the radial 34.5 kV line forcing both of
them to be out when one of them requests an outage. N , 230

s 345

Model: N/A ) - 500

765

Customer Service:

138

37
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{ AMERICAN
ELECTRIC
POWER

BOUNDLESS ENERGY

Need Number: AEP-2020-OH010
Process Stage: Need Meeting 02/21/2020
Supplemental Project Driver: Customer Service

Specific Assumption Reference:

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

Problem Statement:

* AEP Ohio has requested a new delivery point between
Coolville and Elliott Stations. Anticipated peak load is
approximately 7.5 MVA that will be transferred from nearby
stations in the area.

Model: 2024 RTEP

SRRTEP-Western — AEP Supplemental 02/21/2020

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

2 Pbstcn e
- Trimble PO:

Need Number: AEP-2020-OH011 Lemasters’
Process Stage: Need Meeting 02/21/2020

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

c’Stroud s Run

Posr,, AtnerCLARK STREET
Twpe Ohio

Specific Assumption Reference:

AEP Guidelines for Transmission Owner Identified Needs (AEP Assumptions Slide e KRN

8), AEP Presentation on Pre-1930s Lines 1 Elliott

Problem Statement:

Dexter — Rosewood 138kV (1927 Steel Lattice Line)

e Length: 168 8.8 Miles

* Original Construction Type: Aluminum/Steel Lattice

* Original Conductor Type: 397.5 CM ACSR 30/7 (1926 vintage)

* Momentary/Permanent Outages: 3 total outages over last 5 years
* Total structure count: 68 38

* Please reference needs materials on pre-1930s era lattice lines

* There is an additional 2.5 miles of the 1920’s Philo - Rutland lattice line which
is de-energized and runs through the middle of The Plains community north of
Athens

Model: N/A

-
=
%

The remaining 8 miles out of Dexter will be captured under Need Number: AEP-
2020-OH022
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AEP Transmission Zone M-3 Process

Jackson County, Ohio

Need Number: AEP-2020-OHO012

Process Stage: Needs Meeting 02/21/2020

Process Chronology: Needs Meeting 02/21/2020
Supplemental Project Driver: Equipment Material/Condition/

Circuit Centerline

Performance/Risk i ‘43\\"
Specific Assumptions Reference: AEP Guidelines for Transmission Owner =z L"’%"m
Identified Needs (AEP Assumptions slide 8) — 23
Problem Statement: o
Jefferson-Lick 69 kV line 46
- Original Construction Date: 1927 Zi
- Length: 12.5 miles i;; P
- Original Construction Type: Wood (1927, 1953, and 1980s) 161 e
- Conductor Type: 8.5 miles of 4/0 ACSR conductor (1927 and 1967) with o :

4.0 miles of 336 ACSR conductor (1980s) 500 il

- Outages: 4 Permanent and 17 Momentary (5 years)

- 3.96 million customer minutes of interruption (CMI) associated with
the Firebrick — Lick 69 kV circuit over the last 5 years.

- Conditions: 27 of 93 structures have at least one open condition
including rot top pole, crossarm damage, and insulator issues.

-~
N
-
~
-~
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~
=
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Need Number: AEP-2020-OH013
Process Stage: Needs Meeting 02/21/2020

Supplemental Project Driver: Equipment Condition/Performance/Risk

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

Problem Statement:

Canal Street — Marion Road 138 kV Underground Circuit

Ohio Department of Transportation (ODOT) has requested that approximately 1500 feet
of the existing Canal — Marion 138 kV underground circuit be relocated as part of a
planned Interstate improvement project.

The existing Canal — Marion 138 kV underground circuit is approximately 3.8 miles long
and was originally installed in the 1950’s.

The circuit utilizes an underground oil-filled pipe type cable design. Qil-filled pipe type
underground cables come with several challenges/risks in densely populated urban
areas. Lead times for replacement/repairs from the remaining single vendor can be 6
months to a year. Even minor issues with the cable could result in costly outages over
an extended period of time due to this single remaining vendor.

Model: N/A

SRRTEP-Western — AEP Supplemental 02/21/2020

AEP Transmission Zone M-3 Process
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Need Number: AEP-2020-OH014
Process Stage: Need Meeting 02/21/2020

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

Specific Assumption Reference:

AEP Guidelines for Transmission Owner Identified Needs (AEP
Assumptions slide 8)
Problem Statement:
Poston — Shrouds Run 138kV (1965)
* Length 7.52 Miles
e Original Construction Type: Wood H-Frame
e Original Conductor Type: 636 ACSR Conductor (vintage 1966)
*  Momentary/Permanent Outages: 3 total outages last 5 years
* Number of open conditions: 62
e Total structure count: 46

* Open conditions include: rot top, woodpecker holes,
bowed structures, and burnt poles

* Unique structure count with open conditions: 31

Model: N/A

SRRTEP-Western — AEP Supplemental 02/21/2020

AEP Transmission Zone M-3 Process
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Need Number: AEP-2020-OH022
(Remainder of need transferred from AEP-2020-OH011)
Process Stage: Need Meeting 02/21/2020

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

Specific Assumption Reference:

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

Problem Statement:

Dexter — Rosewood 138kV (1927 Steel Lattice Line)

* Length: 8 Miles

*  Original Construction Type: Aluminum/Steel Lattice

*  Original Conductor Type: 397.5 CM ACSR 30/7 (1926 vintage)

*  Momentary/Permanent Outages: 3 total outages over last 5 years

*  Total structure count: 30
*  Please reference needs materials on pre-1930s era lattice lines

*  Thereis an additional 2.5 miles of the 1920’s Philo - Rutland lattice line which is
de-energized and runs through the middle of The Plains community north of
Athens

SRRTEP-Western — AEP Supplemental 02/21/2020

AEP Transmission Zone M-3 Process
Athens Area Improvements
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Solutions

Stakeholders must submit any comments within 10 days of this meeting in order to provide time
necessary to consider these comments prior to the next phase of the M-3 process
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AEP Transmission Zone: Supplemental
Findlay, Ohio

North
Baltimore

Need Number: AEP-2018-OH007

Process Stage: Solutions Meeting 02/21/2020

Previously Presented: Needs Meeting 10/26/2018

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

Specific Assumption References:

AEP Guidelines for Transmission Owner Identified Needs

Problem Statement:

The 138/34kV transformers and 34kV circuit breakers at New Liberty, North Baltimore, and
North Findlay Stations have significant asset renewal needs. Between these three stations
seventeen (17) 34.5kV circuit breakers/ circuit switchers have been identified as needing
replacement, fifteen (15) of which are oil filled (vintage 1950’s) and have seen a high number
of fault operations. Short circuit capability is also a concern for many of these 34.5 kV
breakers at New Liberty and North Findlay stations. s

McCon

Bloom Twp

Circuit Cente

\\‘
N New Liberty
.

North Findlay Station:

« 34.5kV CBsF, G, H,J, K L N o
* 34.5kV circuit switcher BB —
* Transformers #1 and 2 j jj
New Liberty Station: 40
* 34.5kVCBsC,E,G,H,l,J = A
* Transformers #1 and 2 ComEii Zz
North Baltimore Station: i = 115
« 34.5kV CBsA, B, C, E J 5 12?
Morrical Switch / i3 - 230
- 34.5kV CB A “\{N st e

— 765
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AEP Transmission Zone: Supplemental
Findlay, Ohio

North Bloom Twp
Baltimore

Problem Statement (Continued):
Morrical Switch

* Evaluation of the station has shown the wooden bay structures, the 34.5kV circuit breaker
and all existing relaying (electromechanical) at the station are in need of replacement.

The following line sections have identified asset renewal concerns and many have seen
loading greater than 90% under contingency conditions.

New Liberty — North Baltimore 34.5kV: The 10 mile circuit is a combination of 4/0 ACSR and
336 ACSR (circa 1940) with wood structures (Predominately pre-1980’s). The line section has
30 open A conditions.

North Findlay — North Baltimore 34.5kV #1: The 8 mile circuit identified is predominately 4/0
ACSR (circa 1961) with small portions of 2/0 Copper, 336 ACSR, 556 ACSR, and 795 ACSR. This
line has predominantly wood structures (ranging from 1920’s — 2000’s) with14 open A
conditions.

= l‘o Washington
McCorrib., oy

New Liberty — Findlay Center 34.5kV: This 3.3 mile line has a combination of 4/0 Copper, 336 \ Circuit Centerline
ACSR, and 556 ACSR (circa 1934-1964) with wood structures and 10 open A conditions. ““‘\_\ —_7
Whirlpool Extension 34.5kV: This 0.15 miles of rebuild identified is 336 ACSR (circa 1967) b L — 12
with wood structures (circa 1967). l = o — 14
! >y — 34
Operational Flexibility and Efficiency l JJ f\, a0
‘."r\,_c‘
There is an existing 34.5kV three terminal line at Morrical Switch and hard taps at in the area : T l 4o
that increase outages to customers in the area (Totten and Centrex). % % — 69
R B E_J .dJ.,ay ] Marion Twp 88
om SR ~ - — 115
. ! : ' ' — 138
Model: 2022 Summer RTEP i
— 161
j — 230
— 345
7 . — 500
\{w et — 765
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Existing Configuration:

Need Number: AEP-2018-OH007
Process Stage: Solutions Meeting 02/21/2020

Proposed Solution:

— Rebuild approximately 3.0 miles of New Liberty — North Baltimore 34kV line.
Estimated Cost: $9.3M

— Rebuild 8.0 miles of North Findlay — North Baltimore #1 34kV line (advanced
construction date due to imminent failure). Estimated Cost: $25.3M

— Rebuild 0.15 miles of Whirlpool Extension. Estimated Cost: $0.8M

— Build 1.0 mile of Oilers Switch Extension. Estimated Cost: $2.2M

— Rebuild 2.9 miles of New Liberty — Findlay Center 34kV line. Estimated Cost:
$10.4M

— At North Findlay station, replace 34.5kV CBs F, G, H, J, K, L with 34.5kV 2000A
40kA breakers. Replace 34.5kV circuit switcher BB (40kA). Replace T1 and T2
with 90MVA 138/69/34kV transformers. Estimated Cost: $12.1M

— At New Liberty station, remove existing T1 and T2. Replace with one 90 MVA
138/69/34kV Transformer. Install High Side Circuit switcher for new
Transformer. Expand station to build new 34.5 kV ring bus with (6) 2000A
40kA breakers. Estimated Cost: $11.4M

— At Oilers switch station, build new ring bus in the clear with (4) 2000A 40kA
breakers to replace Morrical switch. Estimated Cost: $5.3M

— At North Baltimore station, rebuild station with (4) 2000A 40kA breakers.
Estimated Cost: $4.9M

— Install three way 1200A switch called “Touchstone” to replace Liberty Hi
switch. Estimated Cost: $0.7M

Future Configuration:

SRRTEP Western Committee — AEP Supplemental 02/21/2020

AEP Transmission Zone M-3 Process
Findlay — North Baltimore

Galatea
Switch

North
Baltimore

Liberty Hi
Switch

New North Van
Liberty Buren Switch
Cherry Street
Switch
Poe Ave Van Buren
Harvard (H.W. Co-op)
Avenue Wikt
Melrose
Griffith Switch
North Van
Totten ‘ ‘ Buren Switch
Whirlpool
Morrical Findlay North
Switch .
Legend Findlay
500 kV
Centrex
345 kv ——
138 kV W. Rutherford
69 kv Switch
3M5kV ——
23 kv ——
New Touchtone North Galatea
Switch Baltimore Switch
New North Van
Liberty Buren Switch
Cherry Street
Switch
Van Buren
Harvard (H.W. Co-op)
Avenue Wkt
Melrose
Griffith Switch
North Van
Totten Buren Switch
Switch

Whirlpool

Centrex
Switch

Qilers

Findlay
Switch

North
Findlay

W. Rutherford
Switch
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Existing Configuration:

Replace Cherry Street switch with a two way 1200A switch.
Estimated Cost: $0.6M

Replace West Melrose switch with 1200A switches. Estimated Cost:
$0.2M

Replace Harvard Avenue switch with a three way 1200A switch.
Estimated Cost: $0.6M

Install three way 1200A switch called “Totten” to eliminate the hard
tap to the customer. Estimated Cost: $0.6M

Install two way 1200A switch called “Centrex” to eliminate the hard
tap to the customer. Estimated Cost: $0.5M

Replace Griffith switch with a two way 1200A switch. Estimated
Cost: $0.6M

Replace Whirlpool MOABs with 1200A capability. Estimated Cost:
$0.4M

Total Project Cost: $85.9M

Future Configuration:
SRRTEP Western Committee — AEP Supplemental 02/21/2020
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Findlay — North Baltimore
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Findlay
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AEP Transmission Zone M-3 Process
Findlay — North Baltimore

Alternatives Considered: Alternative Configuration: North
1. Alternate #1 (5983M) Baltimore

= Rebuild the approximately 1.5 miles of the North Baltimore — North
Findlay #1 34.5 kV circuit that is currently double circuit out of North
Findlay with the North Findlay #1 — North Findlay #2 34.5 kV circuit as
single circuit to continue looped service to customers served out of
Griffin, Whirlpool, and West Rutherford switches. This would involve
retiring the rest of the 34.5 kV circuit that goes north towards North
Baltimore via Van Buren . In order to provide service to the co-op served
from the existing North Baltimore — North Findlay #1 circuit that would
be retired, a new greenfield 1.1 mile double circuit 34.5 kV line would
need to be constructed to loop the customers into the existing North
Baltimore — North Findlay #2 circuit (a new crossing of I-75 would be
required). An additional 1.6 miles of double circuit 34.5 kV line would be
required to be constructed to serve the existing customer at Poe Avenue
and service at Galatea switch (a new crossing of I-75 would be required).
Under the current proposed solution only certain portions of the ~10
mile New Liberty — North Baltimore 34.5 kV circuit is being rebuilt to
allow for flexibility in the future associated with potential developments
to the north to address need AEP-2019-OH052 (North Baltimore —
Portage 34.5 kV radial). This alternative would eliminate that flexibility

Poe Ave

Galatea
Switch

Findlay — N. Findlay #2

Findlay — N. Findlay #1
| B B BN B B B |

North Van
Buren Switch

and require the entire ~10 mile New Liberty — North Baltimore 34.5 kV Van Buren
circuit to be rebuilt to maintain the existing three sources to the {H-W. Co-op)
northern Findlay network. The proposed station work would stay mostly

North Van

unchanged under this alternative. The Whirlpool, Oilers, and New
Liberty — Findlay Center line work would also remain unchanged. This

Griffith Switch SILLE S

alternative was not chosen due to it not being as cost effective as the i Legend
proposed solution, along with the additional unknowns/impacts F— | 500 KV
associated with the portions of greenfield line construction required. : HGKY | —
— 138 kv
Projected In-Service: 8/2022 o T
Project Status: Engineering **Costs include all the other work in Findlay —
the chosen option not shown here W. Rutherford New

Switch
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Need Number: AEP-2019-OH012
Process Stage: Solutions Meeting 02/21/2020
Previously Presented: Needs Meeting 03/25/2019

Supplemental Project Driver:

Customer Service

Specific Assumption References:

AEP Guidelines for Transmission Owner ldentified Needs (AEP
Assumptions slide 7)

Problem Statement:

South Central Power is rebuilding Lockbourne 138kV Station due to
asset renewal conditions. Lockbourne is currently radially served via
AEP’s Harrison Station, this line is partially owned by AEP and South
Central Power with the point of ownership change being Circleville.
The current loading on this radial line is 65MW with plans for
increased load. Total CMI 2.7M over 3 year period. (2015-2018).

Radial service restricts the ability to perform routine maintenance
and can cause extended outages to customers. The maintenance

of radial transmission lines often requires cost-prohibitive temporary
facilities or other labor-intensive measures.

SRRTEP Western — AEP Supplemental 2/21/2020

AEP Transmission Zone M-3 Process
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AEP Transmission Zone M-3 Process
Pickaway, Ohio

Need Number: AEP-2019-OH012

Process Stage: Solutions Meeting 02/21/2020 rarrison °CP farrison
Proposed Solution:
* Build new 0.3 mile double circuit 138kV extension from the Harrison —
Lemaster 138kV Circuit to the new Lockbourne 138kV station Fiber will Existing:
also be installed on the line. Cost: $2.0M
* Remove the existing 138 kV radial line from AEP Harrison to SCP
Harrison station. Cost: $0.3M
* Build three short lines to interconnect to SCP’s Lockbourne station to Legend Good Hope lemaster
serve their three transformers. Cost: $0.1M 500KV |  —
 Build a new 138kV five (5) breaker switch station (Lockbourne) with ::Z :: —
3000A 40kA breakers and a capacitor bank (28.8 MVAR) to provide ey _ <cp
service to three SCP deliveries at the site. Cost: $11.1M Py Harrison Lockbourne
* Remove existing breaker 3E from the ring bus at Harrison. Cost: $0.3M BV | —
Total Estimated Transmission Cost: $13.8M New E—

{ AEP
Lockbourne

Proposed:
Alternatives Considered:

No other alternates have been identified by the customer to serve their
needs.

Good Hope Lemaster

Projected In-Service: 09/23/2021
Project Status: Scoping
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AEP Transmission Zone M-3 Process
Cameron Customer Service

ccccc

Need Number: AEP-2018-OH032
Process Stage: Solutions Meeting 02/21/2020
Previously Presented: Needs Meeting 1/11/2019

Wetzel Switch

Supplemental Project Driver: ST

Customer Service

Specific Assumption Reference:

AEP Connection Requirements for the AEP Transmission System A 16 & & Gosney Him Sw
(AEP Assumptions Slide 7) 3 Stull Run Circuit Centerfine

Switch -7
=1
— 14
-1
M

40
= 4
Customer — 6
* 88
= 115
— 138
161
— 10
— M
= 500
— 765
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Problem Statement:

A customer has requested new service west of Cameron, West
Virginia. The forecasted peak demand is 30 MW initially, with
long-term prospects of 90 MW.

With the addition of this customer load, plus the new customer
load on S2097 (AEP-2019-OHO006), the Wayman-Gosney-Nauvoo
Ridge 138kV radial line has an MVA-mile demand of 1142, far
exceeding AEP’s guideline of 75 MVA-miles.

Model: Summer RTEP 2024



AEP Transmission Zone M-3 Process
Need Number: AEP-2018-OH032 Cameron Customer Service

Process Stage: Solutions Meeting 02/21/2020 ~ e
Proposed Solution:

Construct a new 500-138kV station (Panhandle), connecting to the Kammer-502
Junction 500kV circuit (~10.3 miles from Kammer, 31.7 miles from 502 Junction).
Install a 3-breaker 500kV ring bus; 450 MVA 500-138kV transformer; 3-breaker Wetzel Switch
138kV ring bus. Estimated Cost: $25.0 M 5 (52097)

Construct a new 138kV switching station (Nauvoo Ridge) with 8- 138kV breakers
in a breaker-and-a-half design. The station will have 1 circuit to Gosney Hill, 2
circuits to the customer’s facility, 2 circuits to Panhandle, and a 23 MVAR 138kV
cap bank. Estimated Cost: $16.4 M

. o Aston Y&  Gosney Hill Sw
At Gosney Hill, install a new 138kV breaker toward Nauvoo Ridge. Update station Stull Run Circuit Centeriine

protection. Estimated Cost: $1.0 M Switch -7
-1

— i
-2
M

Construct a new 4.7-mile 138kV line south of Gosney Hill station to Nauvoo
Ridge. Utilize 1033 ACSR conductor. Acquire new right-of-way. Estimated Cost:
$14.7 M

40

Construct a new 1.3 mile double-circuit 138kV line from Nauvoo Ridge to the oy
customer’s substation. Acquire new right-of-way. Estimated Cost: $4.8 M Customer — &

Construct a new 1.5 mile double-circuit 138kV line from Panhandle to Nauvoo , * . Rid _ ??5
Ridge. Utilize 1033 ACSR conductor for each circuit. Acquire new right-of-way. - Nauvoo Ridge —
Estimated Cost: $S5.0 M

161
Extend the Kammer-502 Junction 500kV transmission line 0.1-mile into * -
Panhandle station (0.2 mile total). Estimated Cost: $1.5 M

Panhandle — M5

- 500

Total Estimated Transmission Cost: $68.4 M 6
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Need Number: AEP-2018-OH032
Process Stage: Solutions Meeting 02/21/2020

Proposed Solution:

Existing:
Wayman Stull Run Gossnfatyrl]-hll
Switch Switch witc
Wetzel
Switch
(52097)

FirstEner
AEP &Y

E(APSZone)
Kammer E 502_
- Junction
(FE / APS)

Legend

500 kV

345 kV

138 kv

69 kV

345kV

23 kV

New

AEP Transmission Zone M-3 Process
Cameron Customer Service

Proposed:
Hill
Wayman Stull Run Gf;ziyh'
Switch Switch :
Wetzel
Switch
(52097)

Customer

FirstEnergy
(APS Zone)

502
Junction
(FE / APS)

Kammer Panhandle
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AEP Transmission Zone M-3 Process

Need Number: AEP-2018-OH032
Process Stage: Solutions Meeting 02/21/2020

Alternatives Considered:

Construct a new 9-breaker switching station (Nixon Ridge, 3 Dilles Bottom g, 1< ville
breaker-and-a-half) at the crossing of the Kammer-502 Junction - i Moupdsville

500kV line & 138kV double-circuit corridor (3 miles east of EBcKwiod
Kammer), looping in the Aston-Kammer 138kV & George
Washington-Natrium 138kV circuits, plus 2 new circuits to
Nauvoo Ridge. Remote-end 138kV protection & RTU updates at

Aston, Kammer, George Washington & Natrium stations. Build a Big

9-mile 138kV double-circuit line from Nixon Ridge east to Crave

Nauvoo Ridge. Keep the remaining scope between Gosney- Cieak
Nauvoo-New Customer 138kV. This solution resulted in several a
violations, as it strains the local 138kV system, as the only EHV

sources in the region are at Kammer & West Bellaire. Overloads o refard Minke

on Kammer-Nixon Ridge 138kV, near-overload on Kammer- “Fyer (cust.)

Natrium 138kV (would overload with a pending customer hatan s Switch @ 138kV
project). In addition, N-1-1 voltage violations of 0.90-0.92 pu in Kammer Plant double-circuit
the area; to rectify this, more cap banks could be placed, but 345kV £, Kammer 69kV Nixon

due to 6 in the region already, switching conflicts (hunting) ammers Kammer *1" Ridge (6- circuit connections)

would likely arise. To mitigate these violations, this alternate " 5765-500KV S
would require a reconductor or rebuild 18 miles of 138kV lines  CUREEIES = 1T AN
and install a 138kV +/- 75 MVAR Statcom system in the area, for ~
dynamic voltage support. Total Cost of $120 Million

Projected In-Service: 7/21/2020 (for initial 138kV service to the
customer). 3/1/2022 (for the 2" phase to construct Panhandle
station and complete the 138kV loop).

Project Status: Engineering (for initial customer service project);
Scoping (for 2" phase)

5 (1] J unctl;On

SRRTEP Western — AEP Supplemental 02/21/2020

Cameron Customer Service

Wetzel Switch
(S2097)

Stull Run
Switch

Glen Easton

Customer
Site
* Camero
* Nauvoo Ridge

“Kamme, 500 ~. (w/ Statcom addition)
00 c"'euit
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Need Number: AEP-2019-OH014

Process Stage: Solutions Meeting 02/21/2020
Process Chronology: Needs Meeting 04/23/2019

AEP Transmission Zone M-3 Process
Adams County, Ohio

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

Problem Statement:

* The existing 28.5 mile, 69 kV line section between Stuart (DP&L/Duke) and Seaman(AEP) was constructed
in 1974 using wood pole structures with 636 ACSR conductor. There are 260 open conditions distributed

across the 170 structures on this line.

* The Stuart-Seaman 69 kV circuit has experienced over 2.2 million customer minutes of interruption in the
past three years: 753,716 for AEP and 1,517,618 for Adams Coop.

SRRTEP Committee: Western — AEP Supplemental 02/21/2020
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Need Number: AEP-2019-OH014
Process Stage: Solutions Meeting 02/21/2020
Proposed Solution:

Rebuild 22.0 miles of the existing 28.5 mile Stuart-Seaman 69kV circuit with 795 ACSR. Retire approximately 3 miles
of the line between West Union and structure 86. 32 of the line’s 170 structure were replaced since 2012 and will
not be replaced as part of the rebuild

Estimated Cost: $48.5M

Construct approximately 2.5 miles of new line from structure 86 on the Stuart — Seaman 69 kV line to Copeland
station utilizing 795 ACSR. Estimated Cost: $5.0M

Rebuild the 2.0 mile West Union — Copeland 69 kV line utilizing 795 ACSR. The line is part of the Stuart — Seaman 69
kV circuit and is currently radial fed from West Union switch. Estimated Cost: $4.0M

Establish a four breaker 69 kV ring (3000A, 40kA) at the existing Copeland station to serve the Adams Co-op and AEP
Ohio customers currently served from a hard tap at the end of the radial. Estimated Cost: $5.0M

Retire existing West Union Switch
Estimated Cost: $0.1M

Install new 2000A 3-way phase over phase switch at Panhandle
Estimated Cost: $0.7M

Replace the existing Poplar Flats switch with a new 2000A 3-way phase over phase switch.
Estimated Cost: $0.7M

Remote end upgrade and equipment relocation work will be required at Seaman station to accommodate the new
line at the station.

Estimated Cost: $1.0M

Total Estimated Transmission Cost: $65.0M

SRRTEP Committee: Western — AEP Supplemental 02/21/2020

AEP Transmission Zone: Supplemental
Adams, Ohio
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AEP Transmission Zone: Supplemental

Adams, Ohio
Need Number: AEP-2019-OH014
Process Stage: Solutions Meeting 02/21/2020
Proposed Solution: West Union Sw
Alt ti ‘ Brown Hill SW Raven
ernatives: ~

/7 1 ~
Alternate #1 Seaman 2 1
Rebuild the existing 28.5 mile Stuart — Seaman 69 kV circuit leaving the existing configuration. The

Panhandle and Poplar Flats switches would still require replacement. Station work would still be

required at Seaman station. The existing West Union switch would require replacement rather than

being retired. This alternative was not chosen as it would leave the existing radial and hard tapped Panhandle
configuration between West Union switch and Copeland station for a similar if not higher cost overall. In

addition, rebuilding the line between West Union and Copeland would be difficult from a

constructability perspective due to the radial nature of the line. $65.9M Copeland

Poplar Flats SW

Projected IS Date: 12/01/2024
Project Status: Scoping

SRRTEP Committee: Western — AEP Supplemental 02/21/2020
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Need Number: AEP-2019-OH024
Process Stage: Solutions Meeting 02/21/2020
Previously Presented: Needs Meeting 05/20/2019

Supplemental Project Driver:

Equipment Condition/Performance/Risk

Specific Assumption Reference:

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

Problem Statement:

The 1943 Hillsboro — Millbrook Park 138 kV circuit (~52 miles) is wood pole
construction and has 1,342 open conditions.

The majority (93%) of the original conductor (vintage 1944 & 1948) is 477 MCM
(26/7) ACSR and is still in-service.

Half of the wood pole structures from the 1940’s are still in-service; the
remaining are a mixture from 1960’s — 1980’s.

There are additional concerns with the shielding, grounding, and hardware along
this 52 mile long line.

Sinking Springs is in a remote part of AEP’s service territory making manual
switching difficult.

Originally installed in 1942-1943 timeframe. 98% of the line is on wood
structures.

Age Profile: 53% from 1940’s; 4.4% from 1960’s; 13% from 1970’s; 27% from
1980’s; 2.6% from 2000’s

Model: N/A

SRRTEP-W - AEP Supplemental 02/21/2020

AEP Transmission Zone M-3 Process
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Need Number: AEP-2019-OH024

Process Stage: Solutions Meeting 02/21/2020
Proposed Solution:

Portsmouth — Trenton #1 & #2 138kV Cost: $126.1M

Rebuild 43.4 miles single circuit line between Hillsboro —
South Lucasville with 1033 ACSR. Estimated Cost:$92.5M

Rebuild 8.5 miles double circuit between Millbrook Park —
South Lucasville with 1033 ACSR. Estimated Cost: $33.6M

Install a new 3-way 2000A 138kV, phase over phase switch
at Sinking Springs. Estimated Cost: $0.7M

Total Estimated Transmission Cost: $126.8M

Alternatives Considered:

No viable cost-effective transmission alternative was identified.

Projected In-Service: 09/30/2022
Project Status: Scoping

AEP Transmission Zone M-3 Process
Hillsboro — Millbrook Park 138 kV Line Rebuild
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Need Number: AEP-2019-OH027

Process Stage: Solutions Meeting 2/21/2020

Previously Presented: Needs Meeting 5/20/2019
Supplemental Project Driver:
Equipment/Material/Condition/Performance/Risk
Specific Assumption Reference:

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

Problem Statement:

* The majority (94%) of the Sunnyside-Torrey 138 kV line
(4.3 miles) is comprised of steel lattice towers built in
1918, with the remaining 6%, dating back to 1954.

* The conductor is original vintage (1918), consisting of
6-wired 200 MCM copper & 250 MCM copper.

* Note that the 0.3-mile customer tap was built in 2007
and is in adequate condition.

SRRTEP Western — AEP Supplemental 2/21/2020

AEP Transmission Zone M-3 Process
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Need Number: AEP-2019-OH027
Process Stage: Solutions Meeting 2/21/2020
Proposed Solution:

Rebuild the 4-mile Sunnyside-Torrey 138kV circuit.
Supplement the existing right-of-way as needed, to resolve
encroachments and other constraints.

Cost estimate: $12.7 Million

Ancillary Benefits: Improved reliability for the industrial
customer served from the circuit.

Alternatives Considered:

No viable cost-effective alternative was identified.

Projected In-Service: 8/1/2022
Project Status: Scoping

SRRTEP Western — AEP Supplemental 2/21/2020

AEP Transmission Zone M-3 Process
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Need Number: AEP-2019-OH043
Process Stage: Solutions Meeting 2/21/2020

Previously Presented: Need Meeting 7/24/2019
Supplemental Project Driver:

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

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

Problem Statement:

North Newark — Sharp Road 138kV (vintage 1951)
Length: 19.38 Miles

Original Construction Type: Wood Pole
Original Conductor Type: 477 KCM Hawk
Number of open conditions: 68

— Open conditions include: Burnt insulators, insect damage,
pole rot, woodpecker damage

Model: N/A

SRRTEP-W - AEP Supplemental 2/21/2020
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Need Number: AEP-2019-OH043

Process Stage: Solutions Meeting 2/21/2020

Proposed Solution:

» Rebuild the existing 138kV line with 19.4 miles of new 1033 ACSR.
Estimated Cost: $42.2M

Alternatives Considered:

No viable cost-effective transmission alternative has been identified as this
line helps support the New Albany area and has seen increased loading due
to 1,600 MW of data center demand over the past 5 years with more
expected in the coming years.

Projected In-Service: 7/1/2023
Project Status: Scoping

SRRTEP-W - AEP Supplemental 2/21/2020
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AEP Transmission Zone M-3 Process
Culbertson 138kV Greenfield Station

QPOWEISOII o

Need Number: AEP-2019-OHO051
Process Stage: Solutions Meeting 02/21/2020

Previously Presented:
Need Meeting 9/25/2019

North Zanesville . Powelsop

Supplemental Project Driver: m—
Customer Service — 1w
Specific Assumption Reference: ;: t:
AEP Connection Requirements for the AEP Transmission System (AEP Assumptions Slide 7) 34 kv
40 kv
Problem Statement: .y
Customer Service: 69 kv
88 kv
* Peak load: 30MW 115 kv et i
* Acustomer has requested new service on the Ohio Central — Philo #1 138 kV circuit. :Zfﬁ N,,,f\ U
Model: 2024 RTEP 230 kv - &
345 kv o8 oY
.\°§ ’ee,,

200 kv X P Shinnick Street osb,-//
€.y,
— o Oakiand Linden Avenue

. East Zanesville

Zanesville
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Need Number: AEP-2019-OH051
Process Stage: Solutions Meeting 02/21/2020
Proposed Solution:

* Install approximately 0.5 Miles of 138kV double circuit line
to tie the greenfield Culbertson station to the Ohio Central —
Philo #1 138kV circuit. Estimated Cost: $1.9M

 Culbertson 138kV: Install 4 greenfield 138kV 2000A 40kA
CBs in a ring bus configuration to serve the new customer
station. Estimated Cost: $8.0M

Total Estimated Transmission Cost: S9.9M

Alternatives Considered:

* No viable cost-effective transmission alternative was
identified.

Projected In-Service: 09/01/2020
Project Status: Engineering

SRRTEP-W — AEP Supplemental 02/21/2020

AEP Transmission Zone M-3 Process
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Need Number: AEP-2019-AP017
Process Stage: Solutions Meeting 02/21/2020
Previously presented: Need Meeting 06/17/2019

Supplemental Project Driver:

Equipment Material/ Condition/Performance/Risk, Operational
Flexibility and Efficiency

Specific Assumption References:

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

Problem Statement:

Beaver Creek — McKinney #1 46 kV Circuit

+ From 2016-2018, the approximately 24.6 mile Beaver Creek — McKinney
#1 46 KV circuit has experienced 22 outages.

* The circuit is comprised of 152 structures, the majority of which are wood
structures dating back to 1929 (22/152, 14%) and 1949 (61/152, 40%).

 There are 142 open conditions along the 24.6 mile long line. These include

damaged poles and cross-arms, conductor/shield wires, and guy
anchor/knee/vee braces.

Hays Branch Station

 Hays Branch serves a ~30 MW gas compressing operation that is currently

radially fed from a ~8.25 mile line out of Morgan Fork station.
Saltlick Station

« Saltlick serves an EKPC co-op that is currently radially fed off the Beaver
Creek — McKinney 46 kV circuit.

SRRTEP-Western — AEP Supplemental 02/21/2020
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Continued from previous slide...

Spring Fork
+ Spring Fork station serves KPCo distribution customers and is currently
radially fed off the Beaver Creek — McKinney 46 kV circuit.

Consolidation Metering

+ Consolidation Metering station serves a mining operation and is currently
radially fed off the Beaver Creek — McKinney 46 kV circuit.

SRRTEP-Western — AEP Supplemental 02/21/2020
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AMERICAN . e
ELECTRIC AEP Transmission Zone: Supplemental

Floyd County, Kentucky

Proposed Solution:

Construct ~9.3 miles of single circuit 138kV from Soft Shell to Garrett picking up Salt Lick Co-op via
Snag Fork along the way.

Estimated Cost: $35.3M

sss=mss |jnesto be retired
Construct ~3.5 miles of single circuit 138kV from the Eastern station to Garrett station. A short extensio
will be required from the new station to the existing Hays Branch metering point. Construct short
extension to existing Morgan Fork — Hays Branch 138 kV circuit from Eastern station

Estimated Cost: $11.5M

New 138kV line

Martin (KP)
Double circuit cut into existing Hays Branch - Morgan Fork line to tie into new Hays Branch S.S PoP g

switch. Installation of a new heavy double circuit dead-end tap structure on the existing Hays Branch —| < . SRR S S:,',"Sbu’y
Morgan Fork 138kV Line (Due to unequal loading on the transmission line). : P
Estimated Cost: $1.3M ) ; N Hays Brap,

' Hays Branch

Construct ~0.25 mi of double circuit 138kV line Hays Branch S.S - Eastern. Installation of 3 double
circuit suspension structures one of which is a custom pole structure. ConsoliZaion
Estimated Cost: $1.6M Metering

Spring Foa-

New PoP switch structure at Hays Branch to accommodate new line from Eastern station s
Estimated Cost: $0.5M - a Saltlick Garrett (KP) *ﬁ‘chKinney

Circuit Centerline

Expand the Garrett station, Install a 138kV three breaker ring bus (If space becomes a constraint, we | — ;

should look at installing a straight bus arrangement with two 138 kV breakers and a circuit switcheron | — 2

the high side of the transformer), 138/12kV 30 MVA transformer i

Estimated Cost: $5.8M = Consol
e nMetering

Establish a new 138 kV substation Eastern south of the existing Hays Branch station. Install two 138kV} — 4s

breakers (3000A 40kA) at the new Eastern station on exits toward Morgan Fork and Garrett station. | — s¢

Estimated Cost: $6 M = e

Establish Snag Fork S.S. Install a 3 way phase over phase motorized (automated) switching structure | _ 12?

near Saltlick to serve the EKPC co-op. — 2%

Estimated Cost: $1.1 M — 45

= 500
=705
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AEP Transmission Zone: Baseline

Proposed Solution (Cont.):
P (Cont. Garrett Area Improvements

Move the existing 69kV rated CB G to the Beaver Creek — McKinney #2
circuit exit at McKinney substation.
Estimated Cost: $0.9 M

Install a 138kV breaker (3000A 40kA) with an exit towards Garrett station Existing Proposed
(via Snag Fork) at Softshell substation.

Esti : $0.8 M Coor |
stimated Cost: $0.8 — e
Retire the ~25 miles of the 46kV Beaver Creek — McKinney #1 46 KV Spring Fork Tap

circuit. Retire Spring Fork Tap. Allen

Estimated Cost: $17.3 M
Beaver Creek 46kV #1 | | Beaver Creek 46kV #2 |

Soft Shell

*—o
Beaver Creek 138kV
Ancillary Benefits: Removal of obsolete ~25 mi of 46kV network. snagFork | @

| Beaver Creek 46kV #2 |
o
Alternative Solution:

Rebuild Beaver Creek — McKinney 46 kV #1 (approximately 25.0 miles) P [

circuit keeping the system configuration as is. Construct new ~6.5 miles of Beaver Creek 138k | @) @ | Morgen Fork
138KV line from Stanville station. Convert the ~3.5 mi 138kV existing - |

single circuit to double circuit 138kV line from Hays Branch to newly

constructed 138kV from Stanville making one feed for Hays Branch from ® | HEEEEE ALY | ® @ 0
Morgan Fork and other from Stanville. [

Estimated Cost: $105 M —©

Total Estimated Transmission Cost: $81.9 M

Projected In Service Date: 10/31/2023 [ Legend
Project Status: Scoping | Beaver creek 138k | 2eky
138kV oEE—
Retire eesee
New 138kV E—
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Need Number: AEP-2019-AP024
Process Stage: Solutions Meeting: 02/21/2020
Previously Presented: Needs Meeting 7/24/2019

Supplemental Project Driver:
Equipment Condition/Performance/Risk

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

Problem Statement:
Baileysville — Hales Branch 138 kV (~27.8 miles)

* Majority of the circuit is constructed with 1970s wood structures.
* Between 2015-2018 the circuit experienced 24 momentary outages.

— All momentary outages are attributed to lightening, insufficient
shielding and aging towers as the structures, conductor, hardware, and

insulators on the line are displaying issues associated with their age
* The circuit currently has 54 open conditions

— Open conditions include: Rotten Tops, Woodpecker damage, Split
Poles, Corroded Crossarms, Rotten Shells, Broken Ground Lead Wires,

and Buildings Encroachment in Right Of Way

* Structures loading does not meet current NESC standards.

SRRTEP Western — AEP Supplemental 02/21/2020
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Need Number: AEP-2019-AP024
Process Stage: Solutions Meeting: 02/21/2020
Proposed Solution:

Rebuild ~27.8 miles of the existing Baileysville — Hales
Branch 138kV circuit. Estimated Cost: $98.5M

Alternatives Considered:

Retire ~27.8 miles of Baileysville —Harmon Branch 138
KV. Build new ~ 5.2 mile 138 KV double circuit with in/out
from Baileysville to Pad fork station. Construct a new ~
8.6 mile 138 KV line from Jim Branch to Harmon Branch, a
new ~ 7.7 138 KV line from Harmon Branch to Sourwood,
and ~ 9.2 mile 138 KV from Sourwood to Yukon
substation. Add 138 KV circuit breaker at Jim Branch for
Jim Branch — Harmon Branch 138KV, 138 KV circuit
breaker at Yukon substation for Sourwood — Yukon 138KV.
Requires more new ROW and increases cost. Estimated
Cost: ~S126 M

Project Status: Scoping
Projected In-Service: 8/01/2026

SRRTEP Western — AEP Supplemental 02/21/2020
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Need Number: AEP-2019-AP043
Process Stage: Solutions Meeting 02/21/2020
Previously Presented: Needs Meeting 11/22/2019

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

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

Problem Statement:

*  Fieldale-Ridgeway 138 kV Circuit (10.3 mi.)
— 1949 wood H-Frame construction

— 58 Type A open conditions on 35 unique structures (51% of all structures
on circuit)

— From 2015-2018, a total of 4 permanent outages resulting in 241,094
customer minutes of interruption

*  Ridgeway-Dan River 138 kV Circuit (4.5 mi.)
— 1949 wood H-Frame construction

— 40 Type A open conditions on 23 unique structures (68% of all structures
on circuit (owned by AEP))

— From 2015-2018, a total of 3 permanent outages occurred

Model: N/A

SRRTEP Western — AEP Supplemental 02/21/2020
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Need Number(s): AEP-2019-AP043
Process Stage: Solutions Meeting 02/21/2020

Proposed Solution:

* Rebuild approximately 15 miles of the AEP-owned portion of
the 138 kV line between Fieldale and Dan River stations
(AEP/Duke ownership changes at the VA/NC border).
Estimated Cost ($32.2 M)

Alternatives Considered:
No viable cost effective solution was identified.

Projected In-Service: 10/31/2022

Project Status: Scoping
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Need Number: AEP-2019-AP045
Process Stage: Solutions Meeting 02/21/2020
Previously Presented: Needs Meeting 11/22/2019

Supplemental Project Driver: Customer Service

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

Problem Statement:

* Henry County VA (Customer) has requested that AEP construct a new 138 kV
loop fed transmission line and a new 138-34.5kV (30 MVA) substation in its
Commonwealth Crossing Business Centre (CCBC) to initially serve Press Glass (5
MVA). The CCBC is located roughly 5 miles from the Sheffield-Ridgeway
138kV line in Ridgeway VA.

Model: 2024 RTEP

SRRTEP Western — AEP Supplemental 02/21/2020
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Need Number(s): AEP-2019-AP045
Process Stage: Solutions Meeting 02/21/2020

Proposed Solution:

Construct ~5.75 miles of new double circuit 138 kV line from
the Fieldale-Ridgeway 138 kV circuit to a new
Commonwealth Crossing station. Estimated Cost: $14.8M

Establish a new 138/34.5 kV Commonwealth Crossing
Station with 2-138 kV, 3000 A, 40 kA circuit breakers, high-
side 3000 A, 40 kA circuit switcher, 138/34.5 kV, 30 MVA
transformer, and 3-34.5 kV distribution feeders. Estimated
Cost: SO

Install 5.75 miles of 48 ct. fiber between Commonwealth
Crossing station and Ridgeway station to support SCADA and
relaying. Estimated Cost: $0.4M

Total Estimated Transmission Cost: $15.2M

Ancillary Benefits:

The new station will provide a reliable source to the
Commonwealth Crossing Business Centre (CCBC) which will be
ready to accommodate new customers as needed.

SRRTEP Western — AEP Supplemental 02/21/2020
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Alternatives Considered:

Establish a new 138 kV, 3 breaker ring station along the Fieldale-
Ridgeway 138 kV circuit and extend a 5.75 mile, single circuit
138 kV line to a new Commonwealth Crossing station.

This alternative would adequately serve the load from a capacity
perspective, however the reliability of a single circuit line is less
due to the higher probability of experiencing a fault on the 5.75
mile radial line. In addition, it is AEP’s guideline to provide loop
service to 75 MVA-miles or more. If the existing customer or
another customer requests service here it would only require
~13 MVA total to reach this threshold. Estimated Cost: $18M

Projected In-Service: 3/1/2020

Project Status: Construction

SRRTEP Western — AEP Supplemental 02/21/2020
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Need Number: AEP-2019-AP050

Process Stage: Solutions Meeting 02/21/2020

Previously Presented: Needs Meeting 11/22/2019

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

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

Problem Statement:

* Reusens-Altavista 138 kV Line Asset (11.6 mi.)

* Atotal of 16 open conditions on 13 unique structures (comprising 18% of the line asset)

* New London-Reusens 138 kV Circuit: From 2015-2018, a total of 2 permanent and 2 momentary outages occurred

* McConville-Reusens 138 kV Circuit: From 2015-2018, a total of 2 permanent and 2 momentary outages occurred
» 138 kV Double Circuit Section (5.5 mi.)

Section exists between Reusens Station and structure 5-10

1949 steel lattice structures

The lattice towers used on this line are approximately 70 years old, which exceeds the projected life
span for that structure type. Structure loading does not comply with the NESC 250B and 250D
standards for the line.

The shield wire and most of the conductor is 70 years old as well, which exceeds the expected life
span of the conductor. The current shielding does not comply with the current standards, specifying
a maximum of 30 degrees. The current shielding angle is approximately 50 degrees.

» 138 kV Single Circuit Section (6.1 mi.)

Model: N/A

Section exists between structure 5-10 and New London Station
1949 wood H-Frame construction

The wood structures used on this line are approximately 70 years old, which exceeds the projected
life span for that structure type. Structure loading does not comply with the NESC 250B and 250D
standards for the line.

The shield wire and most of the conductor is 70 years old as well, which exceeds the expected life
span of the conductor.

The current shielding does not comply with the current standards, specifying a maximum of 30
degrees. The current shielding angle is approximately 50 degrees.

SRRTEP Western — AEP Supplemental 02/21/2020
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Need Number(s): AEP-2019-AP050
Process Stage: Solutions Meeting 02/21/2020

Proposed Solution:

* Rebuild 11.6 mile section of the Reusens-Altavista 138 kV line asset from
Reusens to New London. Approximately 5.5 miles consists of double
circuit 138 kV construction and approximately 6 miles consists of single
circuit 138 kV construction between Reusens and New London Estimated
Cost: $36.2M

* Install a 57.6 MVAR cap bank at Brush Tavern 138kV due to low voltage
concerns from operations during construction outages in the area.
Estimated Cost: $0.0M

Total Estimated Transmission Cost: $36.2M

Alternatives Considered:
No cost effective alternative was identified.

Projected In-Service: 10/31/2022

Project Status: Scoping

SRRTEP Western — AEP Supplemental 02/21/2020
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AMERICAN
ELECTRIC
POWER

BOUNDLESS ENERGY

Need Number: AEP-2019-IM012

Process Stage: Solution Meeting 02/21/2020

Previously Submitted: Needs Meeting 04/23/2019

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

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

Problem Statement:

Illinois Road 138kV station
* Breakers A & B 69kV
* 1969 and 1970 vintage Oil breakers
* Fault Operations: A(23) & B(67) — Recommended(10)
* Qilfilled breakers have much more maintenance required due to oil handling that
their modern, vacuum counterparts do not require. Finding spare parts for these units
is difficult or impossible, and these models are no longer vendor supported

nnnnn
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ELECTRIC |
POWER AEP Transmission Zone: Supplemental

lllinois Road Station Improvements

Need Numbers: AEP-2019-1IM012
Process Stage: Solutions Meeting 02/21/2020

Proposed Solution:

lllinois Road 138/69KkV station: Sorenson Industrial
Replace 69kV CB’s A and B and add a low side 69kV CB. Add 2 138kV CB’s on the line exits. lllinois Rd Rark
Estimated Cost: $5.9M

Alternatives Considered:

Alternative 1:

Rebuild the high and low side as ring busses. The station still has significant equipment that’s in good
condition including the transformer, transformer high side protection and busing. For this reason, it was

. Lincolnway
decided to just replace the aging equipment and add the required protection. Aboite Tap
Legend

Estimated Cost: $7M. 00 KV

35 kv —
Ancillary benefits:
Since the outage on the 138/69kV XFR was required, AEP decided to take the time to install the low side 138 kv
69kV CB and high side 138kV CB’s in order to bring the station up to the current protection standard. B9kvV —

23 kV —
Total Estimated Transmission Cost: $5.9M New ——

Projected In-Service: 11/10/2021
Project Status: Scoping
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5'6%2%" AEP Transmission Zone M-3 Process
Adams & Pennville Station Rehab

Circuit Centerline

Need Number: AEP-2019-IM019

Process Stage: Solution Meeting 02/21/2020 " Blutrton (my

Previously Presented: Needs Meeting 06/17/2019

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

Specific Assumptions Reference: AEP Guidelines for Transmission Owner Identified Needs (AEP Assumptions Slide nLiberty Ceni

8) Berms
N .ams (IM) Berne

, South Berne
Problem Statement:
Adams 138/69kV station
* The 138/69kV XFR currently is protected by a high side ground switching MOAB.
* Currently there are 3 dissimilar zones of protection at this station with a 138kV line, 138kV bus and a 138/69kV

| KEYSTONE (IM)

transformer
maoppelier
Pennville 138kV station Bryant
* This station’s through path is composed of wood support structures and cap and pin bus insulators, both have Sennville . Marathon Ol (IV)
been identified as safety concerns. o
* The Cap and Pin support insulators have a documented history of failing due to degradation in the glue that " Wennvile
holds them together. It is currently AEP policy to remove these support style insulators as we have opportunity. gAntiille | pp Customer Owned
* The support structures for the station’s through path reside mostly outside of the station footprint. These bus ‘ , North Portland

support structures straddle the station fence which leaves most of the main bus, switches, insulators and nFONeEER(CUE0 POUBY tond
support structures outside the station’s footprint where there is no ground grid. This has been identified as a

safety hazard and will be addressed.

DunkirkyJay (M)
o

Redkey

nBarley
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ELECTRIC | AEP Transmission Zone: Supplemental

POWER Adams & Pennville Station Rehab

BOUNDLESS ENERGY

Need Number: AEP-2019-IM027

Process Stage: Solution Meeting 02/21/2020

Previously Presented: Needs Meeting 08/29/2019

Supplemental Project Driver: Equipment Condition/Performance/Risk

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

Problem Statement:

o
=
=
)
=
®
<
o

Adams 69kV Station:
69kV Circuit Breaker D

* Vintage 1966 Oil filled McGraw Edison CF type breaker

Adams - Magley

o

r

* Last oil breaker at Adams station

d Be!"e -Pecatu’

L2

* Qil filled breakers have much more maintenance required due to oil handling that their
modern, vacuum counterparts do not require

5]

@ Berne - North-Portlan

* Spare parts are not available and these models are no longer vendor supported Legend

St?tion

Circuit
— 12 kv
— 14 kv
— 23 kv

34 kv
— 40 kv
46 kv
— 69 kV
88 kv
— 115 kV
— 138 kv
161 kv
— 230 kv
— 3a5kv ) A N B
— 500 kv o fre o "
— 765KV

* Fault operations (10) — Manufacturers recommended maximum (10)

Desoto - Sorenson
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AMERICAN
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Need Number: AEP-2019-IM027 & AEP-2019-IM019

Process Stage: Solutions Meeting 02/21/2020

Potential Solution

Rebuild the high side of Adams 138/69kV station as a 3 breaker ring bus, re-
using the existing breaker “C,” and replace 69kV Breaker “D”

Estimated Cost: $6.3M

Rebuild the through-path of Pennville 138kV station with 2 MOABS
Estimated Cost: $1.7M

Total Estimated Transmission Cost: $8M

Alternates Considered

Rebuild the Pennville station through-path as is.

Due to the unrecoverable nature of the load at Pennville it is recommended that
two Moabs be installed in lieu of the GOAB and circuit switcher.

*This project will be worked in conjunction with outages for project S2021.3

Projected IS Date: 1/2/2026

Project Status: Scoping

SRRTEP-Western — AEP Supplemental 02/21/2020
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POWER
West Side Station Improvements

Need Number: AEP-2019-IM034

Process Stage: Solutions Meeting 02/21/2020

Supplemental Project Driver: Equipment Condition/Performance/Risk
Specific Assumptions Reference: AEP Guidelines for Transmission Owner ‘
Identified Needs (AEP Assumptions Slide 8) DREWRYS
Problem Statement: e )

{ Hecraie AEP Transmission Zone M-3 Process

West Side 138kV Station k

dview (NIPSCO)g andix Y

* Three terminal line
* Three-terminal lines are very challenging to protect/coordinate
and mis-operation or switching error become much more
significant.

—m_ g
.. West Side South Benc@?dm

* Bus Tie Switch between the distribution transformers
* Bus Tie Switch when operated without de-energizing the whole
bus jeopardizes the Bus Differential Protection OnvarPion ..
jeop . ® Studebaker
* With no Bus Differential Protection the correct interrupting
device wouldn’t operate during fault scenarios, this can be 1 Cireuit Centerline
Lo . Torrington -7
dangerous for people working in the station. [} Kankakee -
\ E E[
- N D E— y — 14

Calverf wNa — 23
= s — 34

— 500
— 765

85
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{ Hecraie AEP Transmission Zone M-3 Process

POWER
West Side Station Improvements
Need Number: AEP-2019-IM034
Process Stage: Solutions Meeting 02/21/2020

Proposed Solution

Westside Station
Install 2 138kV line breakers at West Side station to break up the three-terminal line.
Install 1 138kV bus tie breaker. Install one 69kV low-side breaker at Westside
Station. Estimated Cost: $3.5M ez
Oliver Plow
Ancillary Benefits:
While at the station, AEP will take advantage of the outage and also install a 69kV
low side Transformer Circuit Breaker. This way the bus can remain in-service when Kankakee
the transformer goes out as the 69kV has more than one exit and the bus is a single
bus single breaker.

Alternatives Considered:
Only adding one line breaker to mitigate the three terminal line.

* Using two line breakers helps mitigate three zones of protection for a line fault.
Adding a line breaker to the Oliver Plow —West Side 138kV line helps mitigate the
loss of the transmission transformer, the line, and the 138kV bus for a fault.

* Adding a line breaker to the West Side — Kankakee 138kV line protects the
distribution load from being dropped for a line fault. During peak conditions this

Legend

load is not transferable between the two distribution banks so the load will not 345kV —_—
be recoverable for an outage on the line. 138kV
69KV
Total Estimated Transmission Cost: $3.5M 34 5KV
Project In-Service date: 01/15/2021 New
Retired R —
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AMERICAN
ELECTRIC

POWER AEP Transmission Zone: Supplemental
Ameriplex Station Solution

Need Number: AEP-2019-IM039

Process Stage: Solutions Meeting 02/21/2020

Previously Presented: Needs Meeting 10/25/2019

Supplemental Project Driver: Customer Service

Specific Assumptions Reference: AEP Interconnection Guidelines (AEP Assumptions Slide 7)

Problem Statement: S

South Bend-Olive 138kV line-

* New 1.5MVA block load addition to the Ameriplex complex and new delivery point request from I&M .
distribution. Amerlplex

* Expected loading of 14MVA at Ameriplex distribution station. Future plans to double initial distribution load
configuration to allow for up to 25MVA load. %7 .

Model: 2024 RTEP — 12kv

— 14 kV
— 23 kv
34 kv
— 40 kv
46 kv
— 69 kv
88 kv
— 115kvV
— 138 kv
161 kv

= 230 kv
- 345 kv
— 500 kv
= 765 kV
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Need Number: AEP-2019-IM039
Process Stage: Solutions Meeting 02/21/2020

Proposed Solution

Cut into the existing South Bend-New Carlisle 138kV line and install tap structures
for the Ameriplex extension.
Estimated Cost: $0.7M

Install 1.75 miles of double circuit 138kV, 795 ACSR, off of the New Carlisle-South
Bend 138kV line between New Carlisle and Pine road to serve new Ameriplex
station.

Estimated Cost: $6.8M

Install new greenfield station Ameriplex on new greenfield Ameriplex 138kV tap off
of the New Carlisle-South Bend 138kV line. The transmission through path consists
of one 138kV breaker, one MOAB and one 138kV bus.

Estimated Cost: $2.1M

Total Estimated Transmission Cost: $9.6M

Alternatives Considered:
There were 2 greenfield locations closer to the 138kV line for the new station

however these locations were not chosen due to the airport restrictions in the area.

Projected In-Service: 06/01/2021
Project Status: Scoping

SRRTEP-W - AEP Supplemental 02/21/2020
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AMERICAN

ELECTRIC ..

POWER' AEP Transmission Zone M-3 Process

Dragoon Station Solution
Need Number: AEP-2019-IM040

Process Stage: Solutions Meeting 02/21/2020

Previously Presented: Needs Meeting 10/25/2019

Supplemental Project Driver: Equipment Material/Condition/Performance/Risk
Specific Assumptions Reference: AEP Connection Requirements for the AEP
Transmission System (AEP Assumptions Slide 7)

Problem Statement:

Dragoon Station:

* The 34.5 kV Circuit Breakers A, C and D at Dragoon Station are GE ‘FK’ oil-filled
breaker manufactured in 1968

Dragoon - South
Bend 34 Circuit

Union Street

* 17,51 and 9 fault operations (manufacturer recommendation of 10) ot

* Qil filled Breakers without oil containment
* The breakers have the following documented conditions:
* Bushing problems

Legend

St?tion

Circuit Jragoon
* Unavailability of spare parts o
* Fault operations count — =W Dragoon
* High moisture readings e
* Qil spills are frequent with failures and routine maintenance which is also an “o

— 69 kv
environmental hazard 88 kv
= 115 kV
— 138 kv

161 kv
- 230 kV
= 345 kV
— 500 kv
- 765 kV

Jackson Road - Twin
Branch No. 1 138 Circuit
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POWER' AEP Transmission Zone M-3 Process
Dragoon Station Solution

Need Number: AEP-2019-IM040
Process Stage: Solution Meeting 02/21/2020

Proposed Solution:
At Dragoon Station, replace 3-69kV breakers A, C & D.
Estimated Cost: $2M

Alternatives:
There are no viable alternatives.

Proposed IS Date: 11/01/2020
d /0y Dragoon

500 kv
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138 kv

69 kV

3M45kv

23 kV

T
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High Level M-3 Meeting Schedule
Assumptions

Posting of TO Assumptions Meeting information 20 days before Assumptions Meeting
Stakeholder comments 10 days after Assumptions Meeting
Needs Activity Timing
TOs and Stakeholders Post Needs Meeting slides 10 days before Needs Meeting
Stakeholder comments 10 days after Needs Meeting
Solutions Activity Timing
TOs and Stakeholders Post Solutions Meeting slides 10 days before Solutions Meeting
Stakeholder comments 10 days after Solutions Meeting
Submission of Activity Timing
Supplemental Do No Harm (DNH) analysis for selected solution Prior to posting selected solution
Projects & Local Post selected solution(s) Following completion of DNH analysis
Plan Stakeholder comments 10 days prior to Local Plan Submission for integration into RTEP
Local Plan submitted to PJM for integration into RTEP Following review and consideration of comments received after

posting of selected solutions

SRRTEP-Western — AEP Supplemental 2/21/20 92



Revision History

2/10/2020 — V1 - Original version posted to pjm.com

2/21/2020 — V2 - Slide #69, Add project status
— Slide #78, add KV level for the capacitor

3/6/2020 -V3 -Slide #39, Changes reflected in the slides
— Add Slide #43, Need AEP-2020-OH022
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