SRRTEP 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



ELectrie
POWER’ AEP Transmission Zone M-3 Process

Clifford, VA Area

Need Number: AEP-2020-AP031

Keene

Process Stage: Needs Meeting 05/22/2020
Faber cuEsmont

Supplemental Project Driver: Equipment Condition/Performance/Risk

Scottsville
c\‘_g Sville
U. S. RUBBER
(Cust. Owned)

Schuyler
Schuyler Q(CVEC)
)

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

(Dawson CVEC) i o men

Piney n"ﬂﬂaﬁﬂgr

Clifford Station:

2l )
«  138/69/46 kV Transformer #1 Clifford
rf:’hoenix Norwood

— 1963 Vintage Transformer

,Cladstone
§.S.

— Elevated levels of Acetylene have been documented indicating increased decomposition of the
paper insulating materials. The presence of acetylene indicates electrical discharge faults of high e
energy have occurred within the main tank causing electrical breakdown of the unit. fmherst :

DBoxwood

Gladstone

— Due to deteriorated gaskets at the radiator headers, this unit is leaking oil.

uRi verville

Movnroe (AP) nWaIton Park

. 138/46 kV Transformer #3

— 1950 Vintage Transformer

— Anupward trend in insulation power factor indicates an increase in particles withinthe oil and the
dielectric strength of the insulation system (oil and paper) are in poor condition, impairing the unit’s
ability to withstand electrical faults.
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AMERICAN

POWER " AEP Transmission Zone M-3 Process

Roanoke, VA Area

Need Number: AEP-2020-AP033

Process Stage: Needs Meeting 05/22/2020

)

Supplemental Project Driver: Equipment Condition/Performance/Risk o i
Specific Assumption Reference: AEP Guidelines for Transmission Owner Identified Needs (AEP Assumptions Slide 8)
Cloverdale
Problem Statement: g A38KY | ake Farest T
a 4]
i . Burlington ! i€loverdale 500kV
Roanoke Station: Helghte= Moseley

Rand
Catawba 5 Bonsack
o Crossroads ] Bedford

. 138/69/12 kV Transformer #5
- 1981 Vintage Transformer

& o Monterey

1+ ]
Huntington Court
dﬂuMason Creek Uiikans

Cove Road -

—  Elevated levels of carbon monoxide, carbon dioxideand hydrogen indicate excessive levels of I Meirose? = inion Woeaving
a9 o Vantolt :
decomposition of the paperinsulating materials. pcka” Roancke ™ Mill = vinton
Mudlick Wasena 2Wg nut Avenue

. 138 kV CircuitSwitchersBBand CC e Spring Sunscape "2 Roanoke
aClearbrook

—  Both are 1990’s vintage @
g ss Mill  starkey
—  The MarkV family of circuitswitchers have no gas monitor and currently in-service units on the AEP system

have experienced 110 malfunctions from May 2000 to August 2019. Failed operational components o
including high contactresistance, gas loss, and interrupter failurerepresent half of these malfunctions. Two
malfunctions of note were catastrophic equipmentfailuresinvolvingfailures to trip.

ComEa

. 138 kV CapacitorBank CCand 34.5kV Capacitor Bank AA
—  Leakingaround bushings on both banks
— 6 cansarefailedonbankCC

. 69 kV CircuitBreakers UandV

— 1970’s VintageCircuitBreakers “
—  These breakers areoil filled without oil containment; oil filled breakers have much more maintenance {{\5’
o
required due to oil handlingthattheir modern, SF6 counterparts do not require 3
—  Circuitbreaker Uhas each exceeded the manufacturer’s designed number of full faultoperations (12) :
4
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AMERICAN
ELECTRIC
POWER

BOUNDLESS ENERGY

... Continued from previous slide

Roanoke Station:

. Relaying
—  Roanoke Substation currentlydeploys 103 relays, implemented to ensure the adequate protection and
operation of the substation. Currently, 79 of the 103 relays (77% of all station relays) arein need of
replacement.

. There are50 electromechanical and 8 static which havesignificantlimitations with regards to
faultdata collection and retention. These relays lack vendor supportand havelittleto no access
to spareparts.

. There are3 DPU microprocessor typerelays onthethree distribution breakers. The DPU relays
posea potential safety risk to persons performing breaker operation becausethe DPUs are
mounted directly on the circuitbreaker withouta delay for openingand closing the breaker.

. There are 18 microprocessorrelays thatutilizelegacy firmware.

. PilotWire

—  Pilotwirerelayingexistson the Campbell Ave. 69 kV, Roanoke 69 kV and Campbell Ave 34.5 kV circuits

—  TFS lacksadequatecrewtrainingand experience on handling pilot wire; only a small number of crews
areavailablewith necessary experienceto perform corrective maintenance

—  Highcorrective maintenancecosts areincurred (P&C, line, forestry, build roads, etc.)

. High-Side Transformer Protection
—  No automatic high-side protection exists on transformer #5 or #2
—  Both aredirectly connected to 138 kV bus #2, which would operatefive 138 kV circuitbreakers fora

transformer fault

SRRTEP-W-AEP Supplemental 05/22/2020

cl(:u'

AEP Transmission Zone M-3 Process

)

14}
Mount Union

Cloverdale
Cloverdale 138kV | ake Forest
y 765kVun g .
Burlm.gton Inge;‘s%’l’lmelo verdale 500kV
Heights Rand
o

Catawba nB onsack
o

Crossroads

& o Monterey
]
Huntington Court

Cove Road -

dﬂuMason Creek Uiikans

4 Melrose?

oS- o vin¥inton Weaving

Roanoke— Mill = Vinton
Mudlick Wasena oWz nut Avenue
Roa

e Spring Sunscape “® Roanoke

o

aClearbrook

75 o

ges Mill  starkey

ComEa

Roanoke, VA Area

ﬂCenterviIle
nMz:zsele 14

Bedford

Huddleston




ELectrie
POWER’ AEP Transmission Zone M-3 Process

ot e Centerville, VA Area

Need Number: AEP-2020-AP034

Process Stage: Needs Meeting 05/22/2020

)

Supplemental Project Driver: Equipment Condition/Performance/Risk ‘Mount Union
Specific Assumption Reference: AEP Guidelines for Transmission Owner Identified Needs (AEP Assumptions Slide 8)
Cloverdale
Problem Statement: Cloverdale 38KV Lakeatest oen”
. . Burlington Cieataeloverdale 500kV Centerville
Centerville Station: Heights™ ""9er>! Moseley

Catawba nB onsack
o

Crossroads Bedford

69 kV Circuit Breaker B P)
o Monterey
) . . . o <
— 1970’s Vintage Circuit Breaker batestn cresk(, Huntinbton Court

Melrose?

—  Qilfilled breaker without oil containment. Qil filled breakers have much more maintenance required oo o L Vinton Weaving
ek RoanoRe™ " Mill & Vinton

due to oil handling that their modern, SF6 counterpartsdo not require. Mudlick Wasena =Wainut Avenue
L , . ) : Roanoke (AP)
—  This circuit breaker, has exceeded the manufacturer’sdesigned number of full fault operations (108) R T Tt

aClearbrook
i a
gs Mill  starkey

Cove Road -

. High-side Transformer MOAB Ground Switch (138/69/12 kV T1) is used for high-side transformer protection

Huddleston

*  Thereis a threeterminal line configuration through the Town of Bedford 69 kV loop.

. The flip-flop configuration connection tothe double circuit 138 kV line that runs adjacent to the stationis a source : -
of operationaland protection challenges when faults occur. -

. Relaying
—  Centerville Substation currently deploys 26 relays, implemented to ensure the adequate protection
and operation of the substation. Currently, all 26 of the relays (100% of all station relays) are in need
of replacement. There are 21 of the electromechanical which have significant limitations withregards
to fault data collection and retention. These relays lack vendor support and have littleto no accessto
spare parts. Also, the remaining 5 relays that are microprocessor based from utilize legacy firmware.

SRRTEP-W-AEP Supplemental 05/22/2020 °
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ELECTRIC

POWER

AEP Transmission Zone: Supplemental
Need Number: AEP-2020-IM014 .
Process Stage: Needs Meeting 5/22/2020 Ft Wayne Area, Indiana

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

Circuit Centerline
-_7

Storm Water

Owner Identified Needs (AEP Assumptions Slide 8) €L 0IM0T | oy — 12

Problem Statement: Water Pollution ;’\\.« —u
$ — 23

&
g

Anthony 138/34.5/12kV Station
e 34.5/12kV Transformer #4 is a 1954 unit

g
N 40

* Increased CO and CO2 gassing with decreasing interfacial : Lincoln | — 59

tension and oil deterioration B T s, = .

* 138/34.5kV Transformer #5 currently has a high side MOAB switch g N 0 i Sl — s
protection scheme %gu — 13

— 345

Anthony
Filtration 34.5/12kV Switch Station -
ar

* 1&M has an obligationto remove this station upon completion of
the City of Fort Wayne tunneling project

Decatur - Lincoln 69 Cirouit

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

* 1.5 miles of 1920-1930’s steel structures with 300,000 CM copper
conductor and 3#8 copperweld shield-wire

* Field inspection found the 10 1920’s towers had significant rusting

* Older copper wires like the 300,000 CM copper conductor and
the3#8 copperweld shield wire have a higher rate of failure and
become brittle and difficult to splice with age.

e 3structures had flashover damage and 4 structures had severe rust
and corrosion on the insulation.

SRRTEP-W — AEP Supplemental 5/22/2020



AMERICAN

ELECTRIC

POWER

AEP TransmissionZone: Supplemental
Need Number: AEP-2020-IM014 .
Process Stage: Needs Meeting 5/22/2020 Fort Wayn e, Indiana

Supplemental Project Driver: Equipment

Material/Condition/Performance/Risk o .
. . . . L. Circuit Centerline

Specific Assumptions Reference: AEP Guidelines for Transmission —_

Owner Identified Needs (AEP Assumptions Slide 8) SKIDIMOT qter — 12

Problem Statement: TN ;

Storm Water

"ol
“Wag
o — 34
Irouiy

Lincoln — Anthony 34.5kV line (~1.1 miles)

* 1.1 miles of 1971 wood pole line with 300,000 CM copper
conductor

* This line segment fails to meet NESC loading criteria. e L il

* This line segment fails tomeet AEP loading and leakage distance : g . B
requirements H

. Th?s line segment fails to meet ASCE strength requirements.

* 4 poles have crossarm decay, 2 poles have splitting or decay, 1 Harvest Park
broken staticleadand 1 knee brace with decay across 21 poles on St
the line.

Omni Source

H
3
i
]
5

345

- Lincoln Ne. 2 138 Cireuit

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

* 3.07 miles of 1971 wood pole line

* 20 unique structures with open conditions (31% of theline).

* These conditions include insect damaged poles, twisted
crossarms, broken strands and missing grounds.

* This line segment fails to meet AEP strength and leakage distance
requirements.

* The line segment fails to meet NESC loading criteria

* The line segment fails to meet ASCE strength requirements

* 4 poles have flashover indication, 1 broken staticlead and 1 pole
vertically splitting

SRRTEP-W — AEP Supplemental 5/22/2020



AMERICAN

ELECTRIC .
POWER AEP TransmissionZone: Supplemental
BOUNDLESS ENERGY Van Buren, Indlana

Need Number: AEP-2020-IM018

Meeting Date: Needs Meeting05/22/2020

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

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

Problem Statement:

Circuit Centerline
— 7
- 12

MOUNT ETNA

Liberty Center - Van Buren 69 Circuit — 1
— 23
— 34
3Warren 40
— 46
— 69

a8
— 115
— 138

Van Buren 138/69/12kv station
* 138/69/12 kV Transformer #1
* 1967 vintage
* Elevated moisture levels
* Increased cost of maintenance due to leaking Hummel Creek CENEronE — e
* Increased levels of decomposition of the paper Pecr Creck - Hummel Croek 138 Cirouss | it — 230
insulating materials, leading toincreasedrisk of failure / o
* BreakerB 69kV — jgg
* 1964 vintage oil filled, CF-type breaker.
* This typeis oil filled without oil containment. Oil filled | Charies S
breakers have much more maintenance required due IMARION PLANT K
to oil handlingthat theirmodern, vacuum counterparts
do not require.
* Findingspare parts for these unitsis not possible due
to these models no longer being vendor supported
* Van Buren is part of a three-terminal line configuration with
the Delaware — Sorenson 138kV circuit. \‘

<
§
£
o
g
@
é
K
;é"
E
f
[
]
§
§
£

&
o
2
!
F
§
)

SRRTEP-W— AEP Supplemental 05/22/2020



{ AMERICAN
ELECTRIC
POWER

BOUNDLESS ENERGY

Need Number: AEP-2020-OH019
Process Stage: Need Meeting 05/22/2020

Supplemental Project Driver:

Customer Seniice, EquipmentMaterial Condition, Performance and Risk; Operational Flexibility & Efficiency
Specific Assumption Reference:

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

Problem Statement:
Customer Service:
* TimkenRichville 138kV Station
e Peak customerloadis 150 MW; steel mill with an arc furnace.
»  Outage history: the customerhas experienced 2 prolonged outages over the past5 years. Any interruption to
senvice is disruptive and costly for this facility.

»  Thecustomer'ssensitive equipmentincludesa continuous caster, electric arc furnace, and refining furnaces. If
there is a loss of power it could lead to the customerhaving to dump the molten steel and risks the steel solidifying
in the equipment. These events would be very detrimental to the company’s long-term business operations.

Operational Flexibility & Efficiency:
«  TimkenRichville 138kV Station

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

«  Afault on either 138KV circuitrequires tripping one of the customer’'s 138kV breakers to clearthe fault. If the
customer’'sequipmentwere to fail to cleara line fault, a single 138kV circuitfault would expand to take out both
138KV circuits connected to Timken Richville, dropping the customer entirely and requiring additional remote -end
clearing (at South Canton or Timken station).

10
SRRTEP Western — AEP Supplemental 05/22/2020

RICHVILLE sw/\FPlant (Cust)

AEP Transmission Zone M-3 Process
Canton, Ohio

b Timken )
gﬂ TIMKEN
GAMBRINUS

$ ROAD sw LTV
£ & Steeln

NEGLEYoS  rimyén  South
? Gambrinus cAGA Gas
@ Timken W.ezte;l Q7I']orrey
TIMKEN [reatment Torrey 69kV .
side '“’"e"
Timken sunry

Richville

Circuit Centerline
-7
— 12
- 14
- 23
- M
40
— 46

South  south canton o
Canton ,138kV o
T for~ — 115
- Xf\ South Canton il
5 76 5kV o

— 230
— 345
= 500

South Canton - Torrey 138 Circuit

— 765




ELECTRIC
POWER’ AEP Transmission Zone M-3 Process
BOUNDLESS ENERGY Canton' Ohio

; Timken 'Hl:KEN
Need Number: AEP-2020-OH019 H
, GAMBRINUS
Process Stage: Need Meeting 05/22/2020 5 ROAD Sw LTV
Equipment Material Condition, Performance and Risk: § o Steelno
«  Timken Richville 138kV Station NEQLE Yoo Timken South
»  Thestation was constructedin 1985 and 32 of the 34 protective relays in the station are electromechanical (with 2 g Gambrin ui cA SaEHS
static relays). Electromechanical relays lack vendor support, don’thave SCADA, and lackfault data collection. “ Timken Water Jorrey
«  Theline protection to Timkenandto South Canton consists of an outdated pilot wire scheme that s increasingly TIMKEN _Treatment — ‘Torrey 69kV A
prone to failure. RICHVILLE swu/\Plant (Cust) Lo _TovrreY
* TheRTUisa legacymodelthat is no longer supported by the manufacturer. Timken Sunny®
»  AC station service comes from the customer’s substation, which is a reliability concern. Richville

»  Thecontrol house ceilingismade of an asbestos-cementproduct (transite).
»  Thereis no fence separating AEP’s substation from the customer’s substation, whichis a physical security risk.
*  ThemeteringPT’sand CT’s show signs of heavy rusting.

Circuit Centerline
-7
— 12
- 14
- 23
- M
40
— 46

South  south canton o
Canton ,138kV o
— for~ — 115
]M _l ~~~~~ 5kVDSouth Canton ks
£ 76 5kV o

230
= 345
= 300

— 765

South Canton - Torrey 138 Circuit

.
) .
11 \jj’ s AV
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ELECTRIC
POWER AEP Transmission Zone M-3 Process
Wood County, Ohio

Need Number: AEP-2020-OH030
Process Stage: Need Meeting 05/22/2020 _
161 Fostoria

Supplemental Project Driver: - Hatton
Customer Service and Operational Flexibility
Hatton

Specific Assumption Reference:
AEP Guidelines for Transmission Owner ldentified Needs (AEP Assumptions fllancock
We¢ od Co-op)

slide 7) x
Problem Statement:

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

* Load is approximately 2.26 MVA

West Longley

* CMI: There were no unplanned outages, but there were six scheduled and \n
one monetary outages that affected the customer, in the last 5 years. Sunoco Pipeline 1 gradner S
(Customer Owned)

Model: 2024 RTEP

-~

g
:’ Rising Sun
o] u(Cust)
g?
<

oyne (FE) 345 Circuit

N4
4
“O

E
¢
-l
w
-]
£
¢
Q
]
s
S

Fos
”obq

8,
"e/,,ey

Perry Twp
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{ AMERICAN
ELECTRIC
POWER

BOUNDLESS ENERGY

AEP Transmission Zone M-3 Process
Jackson, Ohio

E‘B’-lcke.Ve (e8] Circuit Centerline

Need Number: AEP-2020-OH032 R
Process Stage: Need Meeting 5/22/2020

Marquis

_138kV DON MARQUIS
Project Driver:

Beavel

uit 54 (OP-CS) (OVEC) U{:'ast Beaver
Bon a aver
Marquis sargents *
Equipment/Material/ Condition/Performance/Risk

765kV (OVEC)
Specific Assumption Reference:

Scioto Twp

AEP Guidelines for Transmission Owner Identified Needs
Problem Statement: _

ﬂWakefleld
East Beaver 138/69 kV Transformer #1:

The 138/69 kV 56/72 MVA (vintage 1962) at East Beaver has
failed. Thereisno spare on site to utilize as a replacement.

o
°
3
=
8

£
@

H
£

5
=
£

%
%
%,

%

Valley a
«w
H

uca fg e

5
C)
o‘\

aMin ford
-

o,

o >

3 %

& South %. | Oertels
Lucasville s

» Corners
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ELEcTRIC
POWER’ AEP Transmission Zone M-3 Process
Columbus, OH

BOUNDLESS ENERGY

Need Number: AEP-2020-OHO033
Process Stage: Need Meeting 5/22/2020

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

aHess Street Clinton - 05U 138 Cireuit

W
SAINTCLAR 7
AVENUE (CS) 6‘.\“
a é‘

Specific Assumption Reference:
AEP GuidelinesforTransmission Owner Identified Needs (AEP Assumptions Slide 8)

ltalian

Problem Statement:
Vine Station LEN
Vine stationis locatedin the heart of the downtown Columbus Arena District. The downtown area of q
Columbus has experienced asignificantlevelof growth and development overthe last decade.
Projects such as the recently announced MLS Crew stadium indicates continued growth for the
foreseeable future. The footprint of the existing station is extremely small, which createsissues when
performing routine maintenance, severely limits the ability to replace major equipment, and often
resultsin extended outages due to clearance issues. These space constrains also limitthe ability to
expand the station to accommodate future load growth. A mobile cannot fitinside the station; any

mobile installs require placingitinthe streetand constructingtemporary facilities to connect it.

Circuit Centerline
=17
-1
-}
-2
- ¥

- Saint Clair (CSP) 138 Circuit

* CircuitBreakers 101, 102, 103, 104, 106, 107

* 138 kV 2000A 40kA* oil type breakers (*CB 107 is a 50kA)

* Install date ranging from 1974 -1977 (43-46 yearsold)

* OQil breakersthat are difficult to maintain due to the required oil handling requirements.
There isan increased potential for oil spills during routine maintenance and failures with Gav Street
these types of breakers. 5 i e

* Other needsinclude damage to bushings, lack of spare part availability, and lack of
vendorsupport of the breakers.

Mound Street

Columbus
48 Cirg
%

* Capacitor Switcher EE
s
‘Mound Street

‘
° i e‘t
138 kV Mark V type switcher v“o“nd Str

|
* MARK V modelshave a history of malfunctioningand has presented AEP with a large # of ' { o o
failures and mis-operationsincluding catastrophicequipment failuresinvolving failure to g A Street PSRN
trip. bosge y Gay Street. Rogver = 3
R e Canal Street, cs"‘:

SRRTEP-Western— AEP Supplemental 5/22/2020



{ AMERICAN
ELECTRIC
POWER

BOUNDLESS ENERGY

Need Number: AEP-2020-OHO033
Process Stage: Need Meeting 5/22/2020

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

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

Problem Statement:

Gay - Vine 138 kV Underground Circuit*

* The existing Gay—Vine 138 kV underground circuit is approximately 1.4 miles long
and was originally installed in the 1960’s.

Hess —Vine 138 kV Underground Circuit*

* The existing Hess — Vine 138 kV underground circuit is approximately 2.5 miles long
and was originally installed in the 1980’s.

Italian Village — Vine 138 kV Underground Circuit*

* The existing Italian Village — Vine 138 kV underground circuit is approximately 1.3
miles long and was originally installed in the 1990’s.

*All of these circuits utilize an underground oil-filled pipe type cable design. Oil-filled
pipe type underground cables come with several challenges/risks in densely populated
urban areas. There is a single manufacturer of oil-filled cables which has informed AEP
of its desire to discontinue this product due to lack of demand and cheaper available
alternates such as XLPE. Afailure of any section may result in weeks of outage to
customers in downtown Columbus.

15
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AEP Transmission Zone M-3 Process
Columbus, OH

ess Street Clinton - 05U 138 Cireuit

W
SAINTCLAIR 7

‘

AVENUE (CS) 6‘.\“
a é‘

I
n
v
v
(']
-1
%
»

Circuit Centerline
=17
-1
-}
-2
- ¥
40
=4
]
88
= 1i5
= 13
= 161
=20

<
i
-
w
L]
(3
-
"
0
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- Saint Clair (CSP) 138 Circuit

V' e \o'
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Gay Street

Golumbus -
-5

= 765

City of
“Columbus

Mound Street

g Mound Street

5
Gay Street . Roavet

Canal Streety
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Need Number: AEP-2020-OH031
Process Stage: Need Meeting 05/22/2020

Supplemental Project Driver:
Customer Service and Operational Flexibility

Specific Assumption Reference:

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

Problem Statement:

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

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

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

* Model: 2024 RTEP

SRRTEP-W-AEP Supplemental 05/22/2020

AEP Transmission Zone M-3 Process
Wood County, Ohio

MARK
Mak CENTER SW. 2>

Cecil (Paulding
*Putnam Co-ojerald Twp

General

Portland
(Cust)
-

Paulding

Paulding

Paulding Twp




Solutions

Stakeholders must submit any comments within 10 days of this meeting in order to provide time necessary
to consider these comments prior to the next phase of the M-3 process
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Need Number: AEP-2018-OH035

Process Stage: Solutions Meeting 05/22/2020
Previously Presented:

Need Meeting 10/26/2018

Project Driver:

Customer Service

Specific Assumption Reference:

AEP Connection Requirements for the AEP Transmission System

(AEP AssumptionsSlide 7)
Problem Statement:

A recent customer service request of 2.5 MW has been made

on the Killbuck— South Coshocton 34.5 kV circuit.
Model: 2024 RTEP

SRRTEP-Western— AEP Supplemental 05/22/2020
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AEP Transmission Zone M-3 Process
Walhonding

Circuit Centerline West
=7 Millersburg

Millersburd®y

Berlin (OF

wm©  South
ﬁGlenmom m ‘Millersburg

Laurel Creek ,ciubuck o
Station: Buckhom
55C (Hoimes -
Kill yeambec
Wayne Co-0
(Holmes - Mo y ?

Wayne Co-op)

ayne Co-op)

Jifferson Township
Frontier Power)

i 4]
V arsaw
-

West
Coshocton

Stone
TunnelHin Container., South
(Frontier North Coshocton. . BRSELIEC
Power) Coshocton, Wesi

a CI a
Jackson el South

(Frontier Cosho




{ AMERICAN
ELECTRIC
POWER

Need Number: AEP-2018-0OH035
Process Stage: Solutions Meeting 05/22/2020

Proposed Solution:

Walhonding Switch and the Walhonding Extension will be built at 69 kV
design but will operate at 34.5 kV until project$2149 is in service, at which
time it will operate at 69 kV.

* Installapproximately 1 mile of double circuit line to tie the greenfield
Walhonding Switch to the Killbuck —South Coshocton 34.5kV circuit.
Estimated Cost: $3.2M

* Installapproximately 0.01 mile radial line extension, connecting
Marathon’s station to Walhonding switch. Estimated Cost: $0.1M

* Installa new 3-way 69 kV 1200A switch with Auto-Sectionalizing,
MOABs, and SCADA to serve the new customer. Estimated Cost: $1.0M

Total Estimated Transmission Cost: $4.3M
Alternatives Considered:

* Consideration was also given to installing the Walhonding switch closer
to the existing Killbuck — South Coshocton 34.5 kV circuit. The
alternative would still require constructing a mile of single circuit line
to tie Walhonding Switch to the Marathon station. In addition, we
would be required to maintain a mile access road to the switch
resulting in no significant cost savings over the proposed solution.

Projected In-Service: 04/01/2021

Project Status: Engineering
SRRTEP-Western— AEP Supplemental 05/22/2020

AEP Transmission Zone M-3 Process
Walhonding

South
Coshocton

Existing:

500 kV

345 kV

138 kV

69 kV

345kV

T

23 kV

New

South
Coshocton

Existing:

South Warsaw
Switch

Metham South
Switch Killbuck

Moscow
Switch

Warsaw
Switch

Customer

Walhonding
Switch

South Warsaw
Switch

Killbuck

Metham
Switch

South
Killbuck

Moscow
Switch

Warsaw
Switch
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AMERICAN
ELECTRIC

POWER AEP Transmission Zone M-3 Process
Millbrook Park-South Point Rebuild

Need Number: AEP-2019-OH025

Process Stage: Solutions Meeting 05/22/2020 Circuit Centerline
_— 7
Previously Presented: Needs Meeting 05/20/2019 — —
00 Wheel b g
Supplemental Project Driver: Equipment/Material/Performance/Risk — 14 m N |

- 23
34

Specific Assumptions Reference: AEP Guidelines for Transmission Ownerldentified

Needs (AEP Assumptions Slide 8), Presentation on pre-1930s lines 40
Problem Statement: - ZZ
* The South Point— Portsmouth 138 kV double circuitis 34.7 milesand the 88

Bellefonte 138 kV Extensionis4 milesin length. — 15
* The conductor is primarily 397.5 ACSR (167 MVA). — i:
* The South Point-Portsmouth line was originally constructed in 1929, withthe — 1230

majority of the structures and conductor beingoriginal. — 3

Bellefonte JSNte

* There are 45 open conditions on the line, including conductorissues, burnt/broken — s
insulators, and loose/broken conductor hardware.

* Insulators of thisvintage have shown heightened failurerates.

ComEd

PENELEC

In general, several issuesimpact 1920 lattice tower lines:

* The steel conductor attachment plates have significant wearresultingin a loss of
50% ofits strength.

* The cross arm hangertension members are single mode of failure elements that
are deteriorated and undersized due to the original design criteria.

l
J JJ
* Lattice towers of this vintage do not meet current design requirements forwind =)
and ice loading.
* Foundationsare undersized formodernwind loading. ik

* Towersare beginningto show corrosion.
Model: N/A

Dayton

nDA0K
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Need Number: AEP-2019-OH025
Process Stage: Solutions Meeting 05/22/2020
Proposed Solution:

Rebuild the 35-miles of the South Point- Portsmouth double circuit 138 kV line
between Millbrook Park — South Point; with 795 ACSR (257MVA) or equivalent
conductor. Estimated Cost: $128.0M

Rebuild the 3.8-miles of the Bellefonte Extension Line from the South Point —
Portsmouth line to Bellefonte; with 795 ACSR (257MVA) or equivalent conductor.
Estimated Cost: $20.1M

Remote end work at South Point station. Estimated Cost: $0.6M
Total Estimated Transmission Cost: $148.7M

Alternatives Considered:

Rebuild the Millbrook Park — South Point 138 kV corridor as single circuit by retiring
the existing Millbrook Park — South Point 138 kV circuit and rebuilding the Millbrook
Park — Bellefonte —North Proctorville 138 kV circuits.

The area that the line traverses consistently receives asignificantamount of large
load inquiriesdue toits proximity to the Ohio Riverand railways. Reducing the
corridor to a single circuit would greatly diminish the ability to support new load in
the area due to the existingconnections tothe area’s 69 kV system. Flexibility in how

to address the area’s existing 69 kV systeminthe future would also be greatly limited.

Estimated Alternative Transmission Cost: $138.7M
Projected In-Service: 12/15/2025

Project Status: Scoping

21
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Existing:

AEP Transmission Zone M-3 Process
Millbrook Park-South Point Rebuild

23 kV

Millbrook Dogwood East
Park Ridge Wheelersburg : North
South Point Proctorville
Hanging
Rock
Bellefonte
Proposed:
Millbrook Dogwood East
Park Ridge Wheelersburg : North
South Point Proctorville
Legend
S00KY | o— Hanging
345 kv — Rock
138 kV
69 kV ——
fakihid Bellefonte
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BOUNDLESS ENERGY

Need Number: AEP-2020-1M004
Process Stage: Solutions Meeting 05/22/2020

Previously Presented: Needs Meeting 02/21/2020

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

Specific Assumptions Reference: AEP GuidelinesforTransmission 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
leastone open condition or 25% of the line).

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

Anchor Hocking 69kV station
* BreakerB 69kV
* 1972 vintage oil filled, CF-type breaker. Thistypeis oil filled

without oil containment. Oilfilled 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-Western— AEP Supplemental 05/22/2020

AEP Transmission Zone M-3 Process
Winchester Area Improvements Supplemental

m Randolph

Anchor Hocking - Randolph 69 Circuit

Anchor
Hocking

Selma Parker - Winchester 69 Circuit

Circuit Centerline
-7

12

14

23

34

Buena Vista 40
Switch 46
69

88

115
138
161




AMERICAN
ELECTRIC

POWER’ AEP Transmission Zone M-3 Process

Winchester Area Improvements Supplemental
Need Number: AEP-2020-1M004

Process Stage: Solutions Meeting 05/22/2020

Previously Presented: Needs Meeting 02/21/2020

Supplemental Project Driver: Equipment m Randolph
Material/Condition/Performance/Risk Anchor Hocking - Randelph 69 Circuit

Specific Assumptions Reference: AEP GuidelinesforTransmission Owner Selma Parkar - Winchestar 69 Ciroult

Identified Needs (AEP Assumptions Slide 8) J——

Problem Statement:

Circuit Centerline
-7

Winchester 69kV station 12
* Breakers A and B 69kV ;:
* 1971 vintage oil filled, CF-type breaker. Thistypeis oil filled 3
without oil containment. Oilfilled breakers have much more 40
maintenance required due to oil handlingthat modern, vacuum Switch ZZ
counterparts do not require. Finding spare parts for these units 88

not possible as these modelsare no longervendorsupported. 115

138
161

Also, oil spills can result in significant cost to mitigate

Modoc 138/69/12kV station
* 138/69kV Transformer#1
* 1965 vintage
* Elevated moisture levels

* Decrease ininterfacial tension of the oil, reducingits insulating
capabilities
* Unitis showingsigns of leaking

SRRTEP-Western— AEP Supplemental 05/22/2020
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BOUNDLESS ENERGY

Need Number: AEP-2020-IM004
Process Stage: Solutions Meeting 05/22/2020

Previously Presented: Needs Meeting 02/21/2020

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

Specific Assumptions Reference: AEP GuidelinesforTransmission Owner
Identified Needs (AEP Assumptions Slide 8)

Problem Statement:
Randolph 138/69kV station
e 138/69/12 kV Transformer #1
* 1970 vintage
* Elevatedcarbon dioxide levels

* Increasedlevels of decomposition of the paper insulating
materials, leading to increased risk of failure

* SwitcherV 138kV
* Mark V S&C Electric type switcher

* Failed operational componentsincluding high contact resistance,
gas loss, and interrupterfailure represent half of these
malfunctions.

* This model has no gas monitor and a history of malfunction
* Cap Switcher AA

* 2030-69 S&C Electrictype 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)

SRRTEP-Western— AEP Supplemental 05/22/2020

AEP Transmission Zone M-3 Process
Winchester Area Improvements Supplemental

m Randolph

Anchor Hocking - Randolph 69 Circuit

Anchor
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Selma Parker - Winchester 69 Circuit
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BOUNDLESS ENERGY

Need Number: AEP-2020-1IM004
Process Stage: Solutions Meeting 05/22/2020

Previously Presented: Needs Meeting 02/21/2020

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

Specific Assumptions Reference: AEP GuidelinesforTransmission Owner
Identified Needs (AEP Assumptions Slide 8)

Problem Statement:
Modoc — Winchester 69kV Line (~13.4 Miles)
* 1967 vintage wood pole, horizontal insulatorline

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

* Open conditionsinclude: Damaged poles, damaged braces, broken guy
wires, and damaged insulators.

Buena Vista— Lynn 69kV Line (~5.7 Miles)
* 1967 vintage wood pole, horizontal insulatorline

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

* Open conditionsinclude: Damaged poles, damaged shield wires, broken
ground lead wires, and damaged insulators.

SRRTEP-Western— AEP Supplemental 05/22/2020

AEP Transmission Zone M-3 Process
Winchester Area Improvements Supplemental

m Randolph
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ELECTRIC
POWER’ AEP Transmission Zone M-3 Process

Winchester Area Improvements Supplemental
Need Number: AEP-2020-IM004
Process Stage: Solutions Meeting 05/22/2020

Previously Presented: Needs Meeting 02/21/2020 m
Supplemental Project Driver: Operational Flexibility
Specific Assumptions Reference: AEP GuidelinesforTransmission Owner

Randolph

Anchor Hocking - Randolph 69 Circuit

Selma Parker - Winchester 69 Circuit

Identified Needs (AEP AssumptionsSlide 8)
Anchor

Problem Statement: Circuit Centerline
-7

Lynn 69/12kV station 5

* Radial circuitserving 7MW peak load to REMC and the distribution 14

network for the city of Lynn. =
34

Buena Vista w0
Modoc 138/69/12kV station Switch ZZ

* Modoc is a 3 terminal line off of the Desoto — College Corner 138kV a8

circuit with high speed ground switch protection on the transformer 115
138
161
230
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Desoto

Need Number: AEP-2020-1M004

Sel Park
Process Stage: Solutions Meeting 05/22/2020 eima Farker

AEP Transmission Zone M-3 Process
Winchester Area Improvements Supplemental

Winchester

Proposed Solution:

Rebuild the 1.25 mile long Anchor Hocking-Winchester 69 kV
circuit. Estimated Cost: $5.9M

Expand and upgrade Anchor Hocking stationto a 5 breakerring
bus to accommodate 5 elements (2 transmission linesand 3
distribution transformers).Estimated Cost: $6.7M

Replace circuit breakers A & B at Winchesterstation.
Estimated Cost: $3.0M

At Modoc station, replace 138/69kV Transformer #1. Installa 3
breaker ring bus eliminating the 3 terminal line. Estimated Cost:
$11.8M

At Randolph station, replace 138/69/12 kV Transformer#1 witha
138/69kV 90MVA unit, move the distributionload to a new
138/12kV transformer, and install a 138kV bus tie circuit breaker.
Replace cap switcher AA. Estimated Cost: $6.8M

At Lynn station, install 2 69kV switches for sectionalizing.
Estimated Cost: $0.8M

Replace the Huntsville (REMC) switch structure on the Modoc —

Winchester69kv line.
Estimated Cost: $0.6M

SRRTEP-Western— AEP Supplemental 05/22/2020

9~

Farmland

Modoc
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Huntsville
(REMC)

Centerville
(Duke)
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Anchor
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AMERICAN
ELECTRIC

POWER o AEP Transmission Zone M-3 Process
Winchester Area Improvements Supplemental

BOUNDLESS ENERGY

Need Number: AEP-2020-1M004
Process Stage: Solutions Meeting 05/22/2020

Proposed Solution (con’t): *

Farmland
Rebuildthe 13.4 mile Modoc-Winchester 69 kV line with 11.3 Anchor

miles as single circuit and 2.1 miles as double circuit. Estimated Hocking
Cost: $22.8M

Selma Parker
Winchester

Randolph

Rebuild the 5.7 mile BuenaVista-Lynn 69 kV line as double circuit.
Estimated Cost: $9.9M

Retire Lobdell station. Moved the load from 69kV to 12kV.
Estimated Cost: $0.0M

Huntsville
(REMC)

Lynn

Retire Buena Vista Switch. Estimated Cost: $0.2M

Total Estimated Transmission Cost: $68.5M

Modoc

500 kv

345 kv

138 kv

69 kV

Richmond 345kV
23KV

T

Centerville
(Duke) New
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ELECTRIC ..
POWER o AEP Transmission Zone M-3 Process
OUNDLESS ENERGY eso o .
Winchester Area Improvements Supplemental
Need Number: AEP-2020-1M004 Selma Parker ;
Process Stage: Solutions Meeting 05/22/2020 Winchester
* Randolph

Alternatives Considered:

Replace circuit breaker B at Anchor Hocking in place. But due to Farmland Anchor

space constraints and an extremely outage sensitive customer, Hocking

this option wasn’t feasible.

Tap Randolph-College Cornerline with double circuit 138kV line
to Lynn Station (~6.0 miles) andretire 69kV line from Buena Vista
to Lynn. This wasn’tselected due to increased line costs and
upgrades to Lynn station to take 138kv deliverythataddressed
the same needs (the aging Buena Vistato Lynn 69kV line and Huntsville
loopingservice to Lynn) as the proposed solution. BRG]
Estimated Cost: $72.9M

Lynn

Projected In-Service: 08/01/2025
Project Status: Scoping

Modoc

500 kV

345 kv

138 kv

69 kV

Richmond 345kV
23KV

Centerville
(Duke) New

T
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AEP Transmission Zone M-3 Process
Madison-Pendleton 138kV Line Rebuild

Need Number: AEP-2020-1M005
Process Stage: Solutions Meeting 05/22/2020

Previously Presented: Needs Meeting 02/21/2020
Supplemental Project Driver: Equipment
Material/Condition/Performance/Risk/Operational

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

Circuit Centerline
— 7
- 12
- 14
— 23
— 34
40
— 46
— 69
a8
— 115
- 138
— 161
— 230
— 345
— 500
- 765

Pendleton

Problem Statement:

o
m
=
(2]
o
X
m

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 conditionsinclude: Rotting or bowed crossarms or
poles, broken shield wires, and stolen ground lead wires.

i
.
°
3
g
3
-
o
2
oo
0
x
o
2
8
o
2
L]
g
&

Pendleton - Tanners Creek 138 Circuit

mmellatan 4120 Civands o
Fall Creek - Madison 138 Circuit

Me. sk

Madison - Pendleton 138 Circuit

Fall ===

Fall Creek ' 38 Circuit

Meadowbrook 138/34.5kV station
* Three-terminal line and overlapping zones of protection on
the bus, line, and transformer.
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AEP Transmission Zone M-3 Process

Need Number: AEP-2020-1M00S Madison-Pendleton 138kV Line Rebuild
Process Stage: Solutions Meeting 05/22/2020

Proposed Solution:

Rebuild a 4.17 mile portion of the Madison — Pendleton 138kV
single circuit line with DRAKE 795 ACSR 26/7. Estimated Cost:

Pendleton Madison
$7.7M dl d
At Meadowbrook station, install 2 138kV circuit breakers to
eliminate the 3 terminal line. Estimated Cost: $2.8M
Total Estimated Transmission Cost: $10.5M
Alternatives Considered:
Due to the location of Meadowbrook Station, a new line route
wouldn’tbe prudent, nor is retirementan option. Madison, Meadowbrook
Pendleton, and Meadowbrook serve as three delivery points 138kv 7\
feedingthe IMPA system. u
Legend
Projected In-Service: 05/01/2023 500KV |  —
Project Status: Scoping 245 KV ——
138 kV
23 kV —
MNew ——
31
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High Level M-3 Meeting Schedule

Assumptions
Posting of TO Assumptions Meeting information

Stakeholder comments

Needs
TOs and Stakeholders Post Needs Meeting slides

Stakeholder comments

Solutions
TOs and Stakeholders Post Solutions Meeting slides

Stakeholder comments

Submission of
Supplemental
Projects & Local
Plan Stakeholder comments

Do No Harm (DNH) analysis for selected solution

Post selected solution(s)

Local Plan submitted to PJM for integration into RTEP

33
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Activity Timing
20 days before Assumptions Meeting
10 days after Assumptions Meeting

10 days before Needs Meeting
10 days after Needs Meeting

Activity

10 days before Solutions Meeting
10 days after Solutions Meeting

Activity

Prior to posting selected solution
Following completion of DNH analysis
10 days prior to Local Plan Submission for integration into RTEP

Following review and consideration of comments received after
posting of selected solutions



Revision History

5/12/2020-V1 - Original version posted to pjm.com
5/15/2020-V2 - Slide #16, update problem statement
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