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Inclusiom thd_ocal Plan
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AEPTransmission Zawe3 Process
Anguirbtation

Need Numbe&AER20180H002

Process Stage&Submission of Supplemental Project for inclusion in the Local Plan
1/29/2020

Previously Presented:
Needs Meeting 10/25/2018
Solutions Meeting 11/22/2019

ProjectDriver:
Customer Service

Specific Assumption Reference:
%EP Guidelines for Transmission Owner Identified Needs (AEP Assumptions Slide
ProblentStatement:

A new customer delivery point has been requested.

A Initial load of 150MW with permanent service available byaD20.
A lchl)tizrgate load for this customer is projected to reach 720MW as early as 14

A 10 MW of distribution construction power for this customer is required in
2019. 7 MW of distribution construction power for an existing customer
planning to expand is also required in 2019. The existing customer has
reserved distribution capacity for up to 10 years of expansion activity. As a
result, AEFOhio has requested a 138kV delivery Point at Bapbitt station tc
ASNS | GUSYLIEZNINERE alAR audlioA2y | F2NJ

A Additional large customers are in discussions to take service in this area.

A Facilities will be designed to accommodate anticipated future load but only
facilities required to serve committed load will be constructed.

As part of the DNH analysis, PIJM has identified a violation of 300 MW of logd
drop for loss of Jug Stre@abbitt 138 kV line plus Kitkabbitt 138 kV line with
the addition of this project.

ay

Circuit Centerine
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34
40
46
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88
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Need NumbeAER20180H002
Process Stag&ubmission of Supplemental Project for inclusion in thell?@&(2an
Selected Solution:

A
A
A

A

Total Estimate@ost:$91.3M
Projected lBervice6/1/2021
Supplemental Project 182139417
Project StatusScoping

Model: 2024 RTEP

Construct 2138 kV circuits (~1.5 miles) from Babbitt Station to a AeguinStation using 2
bundled 1033 ACSS conductor per cirq$i2139J1Estimated Cos$15.2M

Construct 2138 kV circuits (~.4 miles) frofmguinStation to a new customer station using
795 ACSS conduct¢s2139.2) Estimated Ca@5M

AEP Transmission ZoHA& Rtocess
Anguirstation

At the existing 138 kV Babbitt Station, install38 kV 4,000A 63kA breakers to accommoddte

the new 138 kV double circuit thnguinStation, 2138kV 4,000A 63kA bus tie breakers, a
57.6MVAr capacitor bank with protection, and a 138kV 4,000A 63kA CB to serheAER2 (
requested delivery poin{S2139.3) Estimated C&&:6M

ConstructAnguinStation in a breaker and a half arrangement utilizirt38 kV 4,000A 63kA
breakers and 57.6MVAr capacitor banks with protectiaf$2139.4) Estimated C&24.0M
Cut into existing Jug Strelirk 345KV circuit into a new 345 kV yard at Babbitt Station.
Relocate BabbitKirk 138kV circuit exit at Babbitt Statiq82139.5}stimatedCost: $3.3M

At Babbitt Station,install 8 >nnn! 2 col! /. Qa Ay NAY3I 0 dz
new 345/138kV 675 MVA transformer, and a new control house. Insi&iB1kV capacitor
bank (54.Mvar) with high side protection. Install@oy 11X nXZnnn! co]
new 138kV yard and two short lines to connect both yards. Cost includes purchase of lal
the required expansion(S2139.6tstimated Cost: $39.4M

Kirk 138k\¢Update line relaying(S2139.7)dEmated Cost: $0.3M

a

a O2y FA:
! /. Qa

d for

Anguin Babbitt
138 kV 138 kV
1.5 miles
. Jug Street
0.4 miles 345 oy
Customer
138 kv
Kirls 345 kW
'.egeml
500 kv ——
35 kY ——
138 kv
69 kv ——
34_5 k\j ]
23 kY I
New ——
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AEPTransmissiafone\Vt3 Process
Coshocton Area Improvemen

Need NumbeAER20180H006

Process StageSubmission of Supplemental Project for inclusion in the lLocal
Plan1/29/2020

Previously Presented:

Needs Meeting 10/28/2018
Solutions Meeting 11/22/2019

ProjectDriver:
Equipment Condition/Performance/Risk and Customer Service

SpecificAssumption Reference:

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

ProblentStatement:
Customer Service:

A Customer #2: Holavayne Gop (at Stillwell) and AEP Ohio (at
Glenmont) are currently served via a radial 34.5 kV (12.58 mi) line. This radial
line has consistently been one of the worst performing line over the Jast 10
years. The Stillwell delivery point has accumulated 1.7 million CMI gver the
past five years. Over the last 10 year@2008Stillwell delivery point has
averaged nearly 875,000 CMI/ year.

A Customer #3: L.R. and Heliveame members are currently served via ja
radial 69 kV (24.1 mi) line. The North Libgiopviayadial line is 9.50
miles and the Ripley to Loudonville radial line is 14.16 miles. Their t¢tal load
is 8.73 MVA and they have experienced 1.13 million CMI over the Igst three
years

Problem Statement Continued on Next&lide

North TeEm 1 y
lville it ::Z::;gwlle g Ripley (Holmes
1 Co-0p) o Wame Co00) s
Y T Drake Valley

i Existing Licking Rural (Holmes -

P Electrification 69 kY Radial Loudonville (LR. [ AR m Wost "” tBento
Mlllersburg

Co-op Oumed
M:!Iersb

Station)

b @ Jelloway (LR.
Co-op Oumed
Station)

Milleisburiipt Berin (OF
* erin | )1 a

=
Slenmon Mlﬂers burg
*

l q”"’ creek*' !’bu : Som"l
Liberty Still Statio e Mlllershurg
rederichiown (Holre
- Brown Twp {Holmes
Licking Co-op Wayne Co-op)

‘Mount Vernon
(Licking Co-op)

Wayne £ m
aneTw

wp .
Academia

North Mount Howard Ty

Circuit Centerling

S nGambier
Clark Twg Milker cok Twp
w42 e Jefferson Township
- 14 Th AT *(Fromler Power)
-2 artinsburg Bladensburgya,qs
sant T {Licking
. Co-0p)
40 e
Y oyl West
- 6 CCoshocton

South Warsaw )ne,‘:il ineil
Switch prtier y¢~ith Coshoctor

Power) Coshocto s

[Dayton

Coshocton

L m Cro'.
- 35 50K tier
- 500 ,5« Rl ; Power)
- 765 ) : Cyclops
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AEPTransmissiafone\Vt3 Process
Coshocton Area Improvemen

North

lville gBeNviHe ::Z::;gviﬂe Ripley (Holmes
8 - Wayne Co-0p) s up
. Co-op) a
Problem Statement Continued: B i Lioking Rural S iy Dra:(e Valley *
Equipment Material/Condition/Performance/Risk: O .o ivation 68 K Radial e w:y',','fi;_w | Ripley wa L
A TheKillbuckSouth Coshocton 34 kV line (30.18 mi) was constructed in 1926 using icking Co-op Owmed ¢
wood pole structures and conductor ranging from 3/0 Copper (23 MVA ratipg) to p-0p) Station)
336.4 ACSR (37 MVA rating). There are 144 open A conditions on this ling, including e 7
rotten crosarms, burnt/broken insulators, and loose/broken conductor hardyvare. i b '@ Jelloway (LR. Millesbui Berin [or) i
TheKillbuckSouth Coshocton 34 kV line has experienced over 1 million CMI over Co-op Oumed a
the past three years. Station) m South
A TheKillbuckSouth Millersburg 34 kV (2.59 mi) line was constructed in the ol i Ly bk
192006susing wood pole structures |with 33 North eoiCreek K, soth B° 3
open A conditions on this line, including rottemmsplsarnt/broken insulators, Liberty s,,,,,msmﬁon» uc
and loose/broken conductor hardwakélldidkSouth Millersburg 34 kV line has e/ RIOwr e e (HéImes Wit K gk, (HOINS
experienced over 1 million CMI over the past three years. “ount Vernan L6k €99 ¥ayne Co-0p) e
AA}A\ S??thICoshoc%;)n 6% k?/fcilrcuit br7)eakerC (Licking Co-op) m* m brEea
6Ab ault ops , 0B6©O ault ops , O : 6 ED
and 0G6 ( f a ufillet breakes(vintaye 189833 Thede Kilttypeo i |l " Academia Millwood
breakers have extensive maintenance and oil handling requirements. Therg is a -
potential for oil spills during fault operations and maintenance. The FK model is no “‘,‘”‘,W Mount Howad T
longer supported by the manufacturer making spare part availability scarcg. b Gambier _f. - )
AThe South Coshocton 138 kV circuift break —; ot Jefferson Township ¥ whic
are confirmed to be related to low gas. ThisG{®1#6del is prone to low gas - ki Ridbisi Frontier Power) :
mal functions. The South Coshocton| 138/ 34—, artinsburg Bladens burgiyucnn gt h h
declined for the past seven years. Concentrations of CO2 are elevated as pvell. ;, bad " (C“C‘”"g seterson| T
These conditions indicate that the insulating paper is deteriorating. e a2 *Wa -
AThe South Millersburg 34.5 kV cirfcuit br —s Butler T Switch [TV ult o
ar e A{lledkbdeakers (Vintage 1951 and 1953 respectively). These oil type - 6 s Coshocton
breakers extensive maintenance and oil handling requirements. The FK mpdel is no 8 *
longer supported by the manufacturer making spare part availability scarcg. - 115 . ,ne, a8 ol
A The South Millersburg 138/34.5 kV transformer has elevated moisture levdls for at =13 7 D Sl tier e~ ith Coshoctor
least seven years with a recent sharp increase. The dielectric strength has — 181 ik Power) Coshocto/s
corresponding decreased since 2016. Concentrations of CO2 are. also eleyated - ; 8
ks Aok tier Coshocton
= 500 )"”\L /y(f Power)
- 755 \’\"/\j 7 Cyclops
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Need NumbeAER20180H006

Process StageSubmission of Supplemental Project for inclusion in thel/2e&1(2an
Selected Solution:

All lines will be built 556.5 ACSR conductor unless stated otherwise.

Ravin Cost $8.6M

A Build a greenfield station at 69kV 2000A 4CGkfeimkarding configuration ndetitwayl .R. Co
op.(S2149.1)

JellowayCoop dRavin69kV:Cost $0.7M

A Build ~0.01 miles of greenfield 69kV line toRavirtecdellowag ocop. Under emergency conditions
Jellowagan be fed radially from North Liberty Switch. North Liberty Switch will be normally op
Jellowagoop (S2149.2)

StillwellSwitch Cost $0.8M

A Install a greenfield 69kV 120@ay POP swit¢$2149.3)
StillwellSwitchdRavin69kV: Cost $26.4M

A Build ~11.4 miles of greenfield 69.K82iné9.4)

Hanover SwitciCost: $0.8M

A Install a greenfield 69kV 12804y P OP switch (near existing Lou}l¢BWillé9.5)
HanoveSwitchdRavin69kV: Cost $12.9M

A Build ~5.17 miles of greenfield 69.K82i49.6)

Loudonville (L.R. @p) StatiordHanover SwitchCost $0.7M

A Reconnect the Loudonville (L-Bp)C3tation to then new Hanover 69 kV(S&ité8.7)
FortFizzle ( Replaces Glenmont Junciej Cost $1.1M

A Build a new greenfield 69 kV station in an infout configuration with 1200A switches to replace
Junction Switch. Remove existing GlenmontS2adaén3)

FortFizzledStillwell 69kV Cost $16.7M
A Rebuild ~7.07 miles of the existing Glenmont-Stitiatiti34.5kV line at 68&/149.9)

AEP Local Plan - 2020

AEP Transmissioone MB Process

Coshocton Area Improvemen

West Legend Glenmort
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AEP Transmissioone MB Process

Coshocton Area Improvemen

Potential Solution Continued:
Fort FizzléKillbuck69k\V Cost $12.9M

A Rebuild ~5.51 miles of the existingcko Glenmont (Fort Fizzle) 34.5kV line.at 69k
(S2149.10)

BlackDiamond (Replaces South Millersbizgst $10.2M

A Build a greenfield station at 138 kV 3000A 4fikakar4ing configuration. Replace tH
138/34.5kV 25MVA transformer with a 138/69kV 90MVA transformer. Remove th
circuit breaker ACO0O and inst Kilbucka ne
Remove the 34.5kV3000ARCap bank AAAO. Top)éa38BUuUC K N
delivery point will now connect to Black Diamond station. Remove South Millersb
Buckhorn swit¢g2149.11)

BlackDiamondKillbuck69kVCost: $6.4M

A Rebuild ~4.12 miles of the existing South Millersburg (Black Diamond) to KillbucH
(S2149.12)

BlackDiamond 138 kV Line Extensioaost $1.7M

A Build ~0.56 miles of greenfield 138kV line (556 ACSR) to connect Black Diamond
existing West Millersburg 138 kisHine9.13)

OhioCentrabWest Millersburg 138kV circdibst $0.7M

A Remove ~.9 miles of the Ohio G&Nesi Millersburg 138 kV circuit and reroute into
Diamond statigs2149.14)

Buckhorn(H.WN Gop)aSouth Millersburg 138KV li@ost $2.0M

A Build a new 138 kV line (~.8 miles) to reconnect the existing Buckhorn (H.WN Cg
Diamond 138 kV statjpn149.15)

MillersburgCost $2.8M

A Cut the Berliiwest Millersburg 69 kV line into Millersburg station with an in/out co
with 1200 A line switct®&x149.16)

AEP Local Plan - 2020
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AEP Transmissioone M8 Process
Coshocton Area Improvemen

West Harower Ravin Stillwell Fort
Mashille S S SW Fizzle

Potential Solution Continued: Drake Vally
Schlegel (Replaces Ripley Swit€iost $9.5M (H:WH. Co-op)

A Build a greenfield station at 69kV 40kA 206breaker4ing configuration next to Rip
(HWN.Gop) 6s station. Remove the existi
the lines into the new Schlegel stafib#.17)

ShrevedSchlegel 69k\Cost $0.6M Loudorille Stillwell

A Relocate the existing Shreve to Ripley 69KV line to Schlg¢gel statiyn (5. cor) G55 Ceneil

WestMillersburgSchlegel 69k\Cost $0.6M EEletEs Ripley

A Relocate the existing West Millersburg to Paint Valley 69KV line to S¢blagel. seati Lo Morth 500 W
WestNashvilleCost $0.7M shreve Hbe W e
A Install a 69kV 1206/ POP switch (near existing Drake Valley (HpYXSZia9.20) Buckharn =2
MillersburgdWest Millersburg 34k@ost $0.1M (H- W Ca-op] :LQ;L
A Retire ~1.24 miles of the existing Millersburg to West Millersbugp34kgiline E—. South _ West BRY
; ; Eenton S\ Millersburg ; Black
MillersburgSouth Millersburg 34k@ost $0.9M Millersbure Diamend =
A Retire ~2.93 miles of the existing Millersburg to South Millershyfp 84k¥2ine . Killbuck
SouthKillbuckSwitch:Cost $0.6M
A Replace-ay POP with avy 69kV 1200A POP switeh49.23) H ewonmerstown West
SouthKillbuckaKillbuckH.WN. Gop 69k\Cost $0.7M Ohio Coshoston

A Rebuild ~0.05 miles of the SdlitihckoKillbuckiolmes Wayne-6p 34kV line to 69kV Gentrs!
(S2149.24) Moscow South Simmuons Iletham

. S Wiar saw S Run S
Methan8witch:Cost $0.6M South
Coshodon South

A Replace-ay POP with av@y 69kV 1200A POP switeh49.25) Killbuk W
MetharJefferson(F.P. Cap) 69kVCost $1.2M
A Rebuild ~0.38 miles oMkéhanto Jefferson (F.P.-@1) 34.5kV line to 69kY149.26) ———

SimmonsRundKillbuck69kVCost $31.1M [H. WM. Co-op)

A Rebuild ~10.4 miles of the South Coshocton to Killbuck34.5 kV(lae4s.59kV e e Jackson Tunnel Hil Jefferson
W {F.P. Co-op) {F.P. Co-op) {F.P. Co-op)

lelloway
[L.R. Corop)

T

AEP Local Plan - 2020 Proposed



AEP Transmissioone MB Process

Coshocton Area Improvemen

Simmons Run (Replaces Warsaw Switdst $8.7M

A Build a greenfield station at 69 kV 2000A 4fieaker3ring configuration. Remove
existing Warsaw switchis@49.28)

SouthWarsawsTunnel Hill (F.P. @p) 69kVCost $9.3M

A Rebuild ~3.73 miles of the existing South Warsaw to Tunnetjill 38.Bk'\Ctine ta
69KV(S2149.29)

MoscowSwitch:Cost $0.6M
A Replace-@ay POP with av@y 69kV 1200A POP switeh49.30)
MoscowdJackson (F.P Gap) 69kVCost $3.5M

A Rebuild ~1.24 miles of the existing Moscow to JacksenpjR#.5¢Y line to 69kV
(S2149.31)

SouthCoshoctonrSimmons Run 69k&pst $31.7M

A Rebuild ~14.4 miles of the existing South CosKoltociddkV line to 69.kV
(S2149.32)

SouthCoshoctonCost $10.9M

A Build a 138 kV 3000 A 40!eaker ring bus and install a138/69 kV 130 MVA
transformer. Install 3new 69 kV 1200A 40 kA circuit breakers on the line towa
Run, towards Coshocton, and on the low side of the transformer. Retire and r
138/69kV 75MVA transformer #2, as well as the 69/34.5kV 35MVA transform
the 138/34.5kV 30MVA transformer #1 to serve San Casgseugtaser.

AncillaryBenefitsHolistic solution to a large area with multiple needs
Estimated Cos$216.7M

Projected l#serviceAugust 2025
Supplemental Project IE2149.133
ProjectStatus:Scoping
ModelN/A

AEP Local Plan - 2020

West Harower Ravin Stillwell
Nashyille S S S
Drake Wally
[H WM. Co-op]
lelloway
[L.R. Corop)
Loudanwille Stillweell
[L.R. Co-op) [H. WN Co-op])
Schelegel Ripley
[HW M. Co-op) Legend
North TO0RY | —
slrez o <027 S 5 &Y ——
138 kY
Buckharn ';
{H.WH Co-op) Bok —
345 kW ——
23KV ——
Berlin Dol West -
Eenton SW Miller shurg Black Hew —
Diamond
. Killbuck
M ewoomer stown West
Coshocton
Chin
Central
loscow Saouth Simrnons Metharn
Sauth S Wiar saw S Run S
Coshodon South
Killbude Sw
Killbudk
[H. WM. Co-op)
Caottonwood coshodon Jadkson Tunnel Hill lafferson
W {F.P. Co-op) {F.P. Co-op) {F.P. Co-op)




AEPTransmissiafone\Vt3 Process
Beartown¢ Moreland Line Rebuild

wdbdaasiey

8 Tlimken Wooster

Need NumbeAER20180H016 East

Process StageSubmission of Supplemental Project for inclusion in the 1L N
Planl1/29/2020 - QAL
Previously Presented:
Needs Meeting 10/25/2018
Solutions Meeting 11/22/2019 @ Morelan d (Holmes - Wayne Co-0p)

ProjectDriver: o South Moreland Bethiehem Twp
Equipment Condition

SpecificAssumption Reference:

AEP Guidelines for Owner Identified Needs (AEP Assumptions slide 8
S North Strashied - 10

ProblenStatement: Circuit Centerline
TheBeartowliVest Wilmont69kV section is 10.5 miles long and serves 1| Summnswys il =T
Ohio distribution station and 1 Hdlagse Gop station in northeast Ohio. - B
Over the past several years, the circuit has experiermesrhgéow it fom A
reliability. For the 2@D18 YTD period, it has experienced 7 sustained 9 West Benton EstitT e ¢ str: : ﬂ
outages, an additional 8 momentary interruptions, and 2 emergency refd ' T N AT LSV IE CEOP) :
incidents on the entire circuit. The majority of the outages weneedue to S T ’ A 46
structural issues and forestry. The line section consists of primarily 336 ‘ it B 1] o

(196264 vintage); it is entirely wood pole construction, with the majority i 1y &\ 88
installed in the 196006s. The isec¢ « o

2018 and currently has 52 open conditions (25 Category A, 25 Catego
Forestry). Examples of the conditions include: rotted poles, missing grd
leads, and damaged conductor. During taé®period, 112 prior
conditions were repaired/addressed on the circuit as a whole.

Dove
B WestDover

AEP Local Plan - 2020
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AEP Transmission ZoH& Rtocess
Beartown¢ Moreland Line Rebuild

Need Numbe&AER20180H016

Process Stag&ubmission of Supplemental Project fof

inclusion in the Local RIa8/2020
Selected Solution:

Rebuild the existBgartowdvioreland 69kV Transmissia
line betwedBeartowand West Wilmot Junction Switch
(approx.10.6 miles) using 556 AEER0)

EstimatedCost:$22.6M
Projected lbervicel2/1/2021
Supplemental Project 1852140

Project StatusScoping
Model:Summer 2023 RTEP

Existing:

n

500 kY

345 kY

138 kY

68 kY

MERY

0L

23 kv

Mew

Future:

Bear town Billiar

West Wilmot
et Switch

Beartown Billiar

West Wilmot
Jet. Switch

North
Fredericksburg

North
Fredercksburg

Moreland
Hard Tap

Moreland
Switch

Moreland
Hard Tap

Moreland
Switch

AEP Local Plan - 2020
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AEPTransmissidonet3 Process
Robyvillé Glencoe 69kV

Need NumbeAER20190H019

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

1/29/2020

Previously Presented:
Needs Meeting 4/23/2019
Solutions Meeting 11/22/2019

ProjectDriver:
Equipment Material/Condition/Performance/Risk

SpecificAssumption Reference:
AEP Guidelines for Transmission Owner Identified Needs

ProblentStatement:

A The GlencdeRobyvill69kV circuit section of concern is 12.9 miles long and originally
constructed in 191925 using wood pole strucflinescircuit currently has 556 ACSR 18
(Osprey) conductor.

o The nosstandard conductor is sisigénd steel core which significantly diminishe

conductor strength over time as there is only a single steel strand supportingjthe

aluminum wire.

A The GlencdeRobyvill69kV circuit has 136 open A conditions which include broken
shield/ground wires, heavy structure rot, woodpecker damage, broken insulators, a
cross arms/knee braces.

A This circuit has experienced 789,612 customesfinterruption (CMI) between 2013
2018.

A The existing switch at Highland Terraceigag tmaogole switch installed in 1979 that

S

restricts our ability to perform routine maintenance and restoration activities in this fen

of our system (compared to a standandafiresitch at a tap point).
A The Shepherdstowrapdb9kV delivery point is connected via a hard tap (no line swit
which limits operational flexibility and restricts restoration activities, as the custome
an outage when transmission line maintenance must be performed.

che

AEP Local Plan - 2020
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AEP Transmissidone MB Process
Robyvillé Glencoe 69kV

Highland
Need NumbeAER20190HO019 robyvile ? e
Process Stag&ubmission of Supplemental Project fof ‘ ,
inclusion in the Local RI28/2020 Existing:

g: Bannock
Selected Solution: — Road
Rebuild the remainder of the GiRutnill69kV circuit “ StClairsvile R, SW
(12.9 miles) utilizing K&BIIMCSR conduct($2147.)1 N O O
Estimated Cos$27.5 M e l Hess
At Shepherdstown, inattlireavay 1200A, 69KV switch. T | o
(S2147.2) Estimated C2.8 M e [ —
At Highland Terrace, instidilfeavay 1200A, 69kV switch. Hot—— Shepherdstown Terace

(S2147.3) Estimat€ast: $0.7 M Robyville Harivil
Total Estimated Transmission C$29.0M

Projected kbervice12/31/2022 Proposed:
Supplemental Project 182147 43 Provident

St.Clairsville Rd. SW

Project StatusScoping e O
MOdElN/A Hess
Glencoe

Bannock
Road

AEP Local Plan - 2020
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AEPTransmissiddone\t3 Process
South Canton Breakers

Need NumbeAER20190HO055

Process Stag&ubmission of Supplemental Project fof
inclusion in the Local RI28/2020

Previously Presented:

Needs Meeting 10/25/2019

Solutions Meeting 11/22/2019

ProjectDriver:

Equipment Material/Condition/ Performance/Risk

SpecificAssumption Reference:

oW
v

. South Canton 138kV

AEP Connection Requirements for the AEP Transmigsion R
System (AEP Assumptions Slide 7) ¥

ProblentStatement:

138kV Circuit Breakers: K1, L1, & M1
A Interrupting Medium: SF6

A Additional Inflo: addition to the-1B8k\bverdutied
breakers at South Canton, these remaining 3 bregkers
have fault duty in the99%0 range.

£ SOmA ~

AEP Local Plan - 2020
14



AEP Transmissioone MB Process
South Canton Breakers

Need NumbeAER20190HO055

Process Stag&ubmission of Supplemental Project fof
inclusion in the Local RI28/2020

Selected Solution:

Replace 138KV breakers K1, L1, & M1 (3000A, 63kA’r with new
units (3000A, 80kA). Note that the 3 existing breakells are in
usable condition and will be stored as system sparesjand
reused(S2148)

Ancillary Benefit€£nsures safety to field personnel, should
area transmission system fault levels rise.

EstimatedCost:$2.5M
Projected Woervicel2/1/2021
Supplemental Project 182148

Bubble Diagram Not Applicable

Project StatusScoping
Model:Summer 2019 RTEP Short Circuit

AEP Local Plan - 2020
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AEPTransmissidonet3 Process
South Lynchburg

Need NumbeAER2019AP003

Process StageSubmission of Supplemental Project for inclusion in the
Plan1/29/2020

Previously Presented:

Needs Meeting 2/20/2019
Solutions Meeting 11/22/2019

ProjectDriver:

Equipmeaterial/Condition/Performance/Risk

SpecificAssumption Reference:

AEP Guidelines for Transmission Owner Identified Needs (AEP Assu
Slide B

ProblenStatement

A The 1959 vintage 138/69/34.5 kV transformer #1 at South Lynchb

Substation has elevated levels of carbon dioxide which began incr
2004. Additionally, the interfacial tension is steadily decreasing anf|
power factor is steadily increasing indicating that the oil insulation
beginning to degrade as well. This data proves that the transforme

insulation is aged and has degraded.

A The 34.5 kV Grounding Bank was manufactured in 1954 and has ||
concentrations of combustible gases, specifically CO and CH4, dug
various thermal faults and electrical discharges. Short circuit break
caused by the amount of through fault events, some greater than
degreef£elciuhascontributed to the deterioration of the bank.

12 kV CBs P, L, K, N, M, and R are oil breakers

Number of fault operations: P (44), L (42), K (152), N (132), M (34
34.5 kV CB F has 31 fault operations

34.5 kV CB G has 63 fault operations

Too T oo To

44212

442-130443.93

’

(44394 442129
J443.95
J4a3.90
4a3.97
443.98

. 443.99

[2E  South o —
i ‘ Lynchburg urcu:t?Cer terline

791 12
578.2 14
23
34

40

LTees

1060-28

1060-27

AEP Local Plan - 2020
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AEP Transmissioone MB Process

South Lynchburg

Need NumbeAER2019AP003

Process Stage&Submission of Supplemental Project for inclusion in

the Local Pldi29/2020

Selected Solution:

At South Lynchburg station, replace existing 138/69/34.5 kV
transformer #1 with a new 138/69/34.5 kV, 130 MVA bank al
associated protection. Repl
P, L, K, N, M and R with ne
relays. Replace 34.5kV CB G and F with new 3000A 40kA C
69 kV CB between T1 secondary and 69(kZ2 bBUK)IE stimated
Cost: $5.7M

Line work to relocate the 69 kV and 34.5 kV line entrances due to the

[sfarger physical size of the new trans{82idd.2) Estimatébst:
1M

AncillaryBenefits:Additional transformer capacity prevents future

thermal overloads caused by the Pssksivieand East
Lynchburg 138/69 kV transformers. Future loadings exceed
the existing transformer at South Lynchburg

Estimated Cos$6.7M

Projected kservice7/1/2021
Supplemental Project 182141 12
Project Statu€Engineering
Model:2024 RTEP

d install

w 12
B. Install

the gr
O0A 25

n d
CB

g bank. Rep
s and 1 nsta

(@) 3]

ou
KA

No bubble diagram required.
Station work only.
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e
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1
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k
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i
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d
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AEPTransmissiafone\Vt3 Process
Irontdstation (Service to CBEC

Need NumbeAER2019AP006
Process Stag&ubmission of Supplemental Project fof

Kerns
inclusion in the Local RI28/2020 - suringt
Previously Presented: w1 =atowka *wb
Needs Meeting 3/25/2019 B R
Solutions Meeting 11/22/2019 Biacksburg srent pincaih ok
115 = Hancocky™
Projechriver: > - * Matt Funk Mudlick
. = ‘” Prices Fork Blacksburg Kumis“ﬂ:’:‘45kv Cave Spring
Customer Service ¥ Biacksburg Matt Funk
. . % Radford Army Lanej.(AP)UE”e“ e 138kV Poages Mill of
Specific Assumption Reference: ol S :
AEP Connection Requirements for the AEP Transmigsic ~ R . .
System (AEP Assumptions Slide 7 ‘ F } B x
ProblenStatement: .; f AR 'Lf
CraigBotetourt Electric Cooperative (CBEC) requested ¢ AT ~ -1 d 7
- - - l“r_-’ - % —
delivery point from AEP to be located in Montgomery|Cc A 2

Virginia. The new station will serve approximately 10 |MVA.

AEP Local Plan - 2020
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AEP Transmissioone MB Process
lrontdStation (Service to CBEC

Existing Proposed

Need NumbeAER2019AP006 Kimballton Kimballton

Process Stag&Submission of Supplemental Project fof
inclusion in the Local RI28/2020
Selected Solution:

Establish a new Ironto138 kV delivery point by tapping O | rrento
Catawb&imballton138 kV circuit, installidg v MOABS$,
associated controls, anc 0s
station(S2142)

EstimatedCost:$2.6M
Projected lservice4/13/2020
Supplemental Project 182142

Catawhba Catawha

Legend

ProjectStatus:Engineering 500 kv

345 kW

Model2024 RTEP 133 kv

69 kV

3M45kV

23 kV

New

AEP Local Plan - 2020
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AEPTransmissiddone\t3 Process
Danville Area

Need NumbeAER2019AP012

Process Stage&Submission of Supplemental Project for inclusion in

the Local Pldi29/2020

Previously Presented:
Needs Meeting 5/20/2019
Solutions Meeting 11/22/2019

ProjectDriver:
Equipmeraterial/Condition/Performance/Risk
SpecificAssumption Reference:

AEP Guidelines for Transmission Owner Identified Needs (A
Assumptions Slide 8
ProblenmStatement

Several documentrisoperations have occurred related to
defective and disabled pilot wire relaying between Danville,

=P

-ast

Danville and the local 69 kV network. Pilot wire maintenance

known safety concern especially during poor weather conditifns

throughout the Transmission organization. Elimination of pil
the Danville area will address ground splice concerns report
TFS management, pilot wire cabinet access issues and low
pilot wire on poles. Corrective maintenance continues to be
concern due to the lack of spare relay components and it be
obsolete technology. Due to the abnormal conditions and ov
of the pilot wire in the Danvilleraigaperations have continued
to impact several large industrial customers exceeding a tote
MW.

is a
wire i
d by
nanging

ng an
erall ag

| of 15

Corning Glass (AP)

Baliou . corning G195

&

;/s
o.g, Rigls

g Clrcult G
. m,,,o @ oodyear

U. S. GYPSUM
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AEPTransmissiddone\t3 Process
Danville Area

Continued from previous slideé

Problem Statement:
East Danville Station
A 138 kV Circuit Breakers L and M

A 12 malfunction records indicating low SF6 gas during cold weath
conditions with continued maintenance required

A Have experienced 19 and 49 fault operations respectively. The

manufacturerods recommendati on
A 138 kV Circuit Breaker P
A CB P is FK type oil breaker (1955 vintage)

A Oil breakers that are difficult to maintain due to the required oil handling.

There is an increased potential for oil spills during routine mainte
and failures with these types of breakers.

A 69 kV Circuit Breakers F and H
A FK type oil breakers (1965 vintage)
A Malfunction on CB H for an air leak on the control valve

A Have experienced 46 and 78 fault operations respectively. The
manufacturerds recommendati on

A 69/12 kv T#3
A High side MOAB Ground Switch

A Tapped off of East DarviBeGypsum 69 kV line, not currently tappé

offbus

AEP Local Plan - 2020

nance

Corning Glass (AP)
]

Baljoy . Coming a\es®

Danville

Dan River R
u East Danville 7
| Brockway Glass (AP)
@

Circuit Centerline

circult
oodyear e U.S. GYPSUM
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Continued from previous slideé

Problem Statement:
Goodyear Station
A 69 kV Circuit Breakers A, C and D
A FK type oil breakers (1959, 1973 and 1972 vintage respectively)

AEPTransmissiddoneVi-3 Process
Danville Area

A Oil breakers that are difficult to maintain due to the required oil handling. Therg is an

increased potential for oil spills during routine maintenance and failures with th
of breakers.

A Have experienced 18, 9 and 7 fault
recommendation for this type of breaker is 10.

A Customer metering CTs and PTs are over 50 years old and accuracy class below
recommended

US Gypsum Station

A Customer metering CTs and PTs are over 50 years old and accuracy class below
recommended

RigisStation
A 138/69 kv T#1
A High side MOAB ground switch protection
Corning Glass Station
A 69 kV Circuit Breaker B
A FK type oil breaker (1966 vintage); experienced 80 fault operations
A Circuit Switchers A and AA

A S&C 20369, no gas monitor, model family has numerous documented malfund
records concerning gas loss and interrupter failures

US Gypsum Station
A 69 kV Circuit Breaker A
A FK type oil breaker (1966 vintage); experienced 21 fault operations
Danville Station
A 69 kV Circuit Breaker J
A FK type oil breaker (1966 vintage

-
operat.

tion

ese types }.:i

Danville
=

Dan River Research
] R

East Danvlile
mBrockway Glass (AP)

Circuit Centerline

2

—ii14

East Monument
d 2k

p—34
40

- 456

68

Corning Glass

| US Gypsum

_ayoar €9 circuilt
O

Baliou . corping G195°
Goodyear
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AEP Transmissioone MB Process

Danville Area

Need NumbeAER2019AP012

Process StageSubmission of Supplemental Project for inclusion in the Local Plan

1/29/2020

Selected Solution:

At Danville station, instal/l ne
on the East Danville Iine. Repl

retire all pilot wire. Replace 69 kV breaker J with a 3000 A, 40 kA brea

(S2143)JIEstimatedCost: $2.3M

At East Danville station, replace 138 kV circuit breakers L, M, and P an
disconnect switches with 3000 A, 40 kA breakers and 3000 A disconne
Install 69 kV circuit breaker esidevof T1. Replace 69 kV breakers F, H &

associated disconnect switches with 3000 A, 40 kA breakers and 2000
Il nstall new 138 kV |line relayin
l i ne. Il nst all new 69kV | ine rel

Danville line and U.S. Gypsum lines. Replace MOAB ground switch on
circuit switcher and relocate T#3 connection from US Gypsum line to 6
Install required fiber and retire all pil(@24v3. Zrstimated Cost: $7.2M

AtRigisstation i nst al | new 69 kV |line r

v 138 kV
hnce 69 k
Ker.

d associated
ct switches.
nd

A switches.
j and
Ay i ng
T#3 with

O kV bus.

cc
an

el aying

the Goodyear line. Install required fiber and retire all pilot wire. Replac¢ MOAB

%round switch with circuit breaker esideigh T#1S2143.3stimated Cost:
1.4M

At Goodyear station, i nst aRigidinae

U.S. Gypsum line and Corning Glass line. Install required fiber and reti

wire associated with 69 kV US GypgusandCorning Glass circuits. Repl

69 kV breakers A, C and D and associated disconnect switches with 3

breakers and 2000 A disconnect switches. Upgradeetxiséng@istomer

gu—:‘tering at each of the feeds to the customer($21ataly) Estimat&obst:
4.4M

At Ballou station, retif#nigmequipment and retire transforpi@ce(S2143.5)
EstimatedCost: $0M (Distribution)

v 69 kV |
e all pilot
ce

D00 A, 40 kA

Danville O

Danville

O

State Line

Corning
Glass

U.S.
Gypsum

O

Goodyear

O

Rigis

Rigis

O East Danville

O East Danville

Eagle Springs

- Q.
D
Q_I-I'

SR W)
oo
~ 35
o<

Legend

345 kv

138 kv

69 kv

46 kv

e
-5
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AEP Transmissioone MB Process

Danville Area

from previous sl
sum stati on, i nst a

Continued
At US Gyp

de ¢é
[ ] 69

the East Danville line and Goodyear line. Install required fibgr and retire

all pilot wire associated with the Gobdy®eaGypsum and East

Danville circuits. Replace 69 kV breaker A with 3000 A, 40 k
and 2000 A disconnect switches. Replace 69 kV customer
with 3 element CT/PT coif@#1.43.6) Estimat&mst: $2.8M

A breaker
etering

Replace 69 kV breaker B with 3000 A, 40 KA circuit breaker
disconnect switches. Replace 69 kV circuit switcher A with 3
KA circuit breaker and 2000 A disconnect switches. Replace
circuit switcher AA with 600 A, 40 kA capacitor(S2itdi3er)
EstimatedCost: $0 (Distribution)

At Ridgeway station, upgrade remote end (BR1438)
Estimated Cost: $0.6M

At Smith Mountain station, upgrade remote end relaying and
breaker control cab(&2143.9) Estimat€bst: $0.9M

On the Danviiast Danville 69 kV line, replace 4 wood struct
accommodate additional loading of new ADSS and install A
build(S2143.10) Estimat€dst: $1.1M

On the Corning Gkaasodyear 69 kV line, replace 13 wood stri
to accommodate additional loading of new ADSS and install
undeibuild (S2143.])Estimated Cost: $1.9M

On the GoodyeRigis69 kV line, replace 4 wood structures to

At Corning Glass station, install required fiber and retire all pFot wire.

nd 2000 A
00 A, 40
69 kV

replace

res to
SS under

ictures
ADSS

accommodate additional loading of new ADSS and install AIDSS under

build (S2143.1Z stimatedCost: $0.9M

k

Danville O

Danville O

U.S.
Gypsum

StateLine O O
O Rigis

Goodyear

Corning O
Glass
O Rigis

O East Danville

o East Danville

Eagle Springs

Legend

345 kv

138 kv

69 kv

46 kv
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AEP Transmissioone MB Process
Danville Area

i : . Danville ast Danville
Continued from previous |[slide O (O castoamen

On the Ballddanville 69 kV line, replace 14 wood strugtures
to accommodate additional loading of new ADSS and install
ADSS unddéauild(S2143.138stimated Cost: $2.0M

On the Ballettate Line 69 kV line, replace 3 wood stryctures
to accommodate additional loading of new ADSS and install
ADSS unddéauild(S2143.14) Estimat€dst: $0.8M

U.5s.

On the Goodyda& Gypsum 69 kV line, replace 2 wood Goodyear Syam
structures to accommodate additional loading of new|ADSS i O O
and install ADSS uAolaitd(S2143.15) EstimatEdst:

$0.4M

EstimatedCost:$26.7M ) s

Projected koervicel0/31/2022 -
orning

Supplemental Project 132143 115) am O

ProjectStatus:Scoping O I —

Model2024 RTEP 138 kv

A

69 k¥
A6 kv O
O

Danville O O East Danville

Eagle Springs

Legend

AEP Local Plan - 2020
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AEPTransmissidoneVi-3 Process
Trap Hill Area Project

Need NumbeAER2019AP016

Process Stage&Submission of Supplemental Project for inclusion = ==
in the Local Pl&r9/2020 | w | PR

Dameron

Armett

Previously Presented: o ~Danmer
Needs Meeting 5/20/2019 - 0 ¥y ks Ve
Solutions Meeting 11/22/2019 APV { .
ProjectDriver:

Equipment Material/Condition/Performance/Risk
SpecificAssumption Reference:

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

ProblenmStatement

A Trap Hill Station serves approximately 2P
threshold for looped service of 78rifB/Aong radial line or radial lines serving a significant
amount of load are concerning as they age due to:

A Maintenance of radial facilities being difficult due to the required customer outa
A Radial delivery points resulting in extended outages to customers for any loss pf thd
feed due to the lack of looped service and transferability of the load. ;
ilnali

Circuit Centerline
p—d

12

I  Kopperston

A Bolt Tap 138 kV is a hard tap &hileysvilieSundial 138 kV #1 circuit.

A Hard taps are difficult to maintain due to required outages or temporary jumpe
configurations in lieu of a switch.

A Itcan also result in extended outages to customers due to the inability to sect

at
. A6 c\ cW
w

faulted facilities. 1P
A Dameron6 kV CB = 'so\\'
A Oilfilled ITE 691280012D type breaker, 1 of 13 of this type of model left on the AEP Solt GleniRoden

system.

A These types of breakers experience issues with their parts and maintenance cpsts
to lack of vendor support. I

A Oil breakers are more difficult to maintain as oil spills have the potential to occ
maintenance which could pose an environmental and safety hazard

r during

AEP Local Plan - 2020
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AEPTransmissidoneVi-3 Process
Trap Hill Area Project

Problem Statement (contdd):
A Dameron6 kV Cap switcher AA

A S&C 20389 unit that has no gas monitor and sister units on the AEF
system have experienced 62 malfunctions since 1999. Major events
include gas loss, interrupter failures, and operating mechanism failufes. /-

A Dameron38/46 kV Bank #1 { 2 5

A Rising moisture, carbon monoxide (CO), and carbon dioxide (CO2) leve. { A2 L S
which indicate a deterioration of the insulating paper. L P

A Sustained low levels of interfacial tension also ties to insulation denga

Dameron

.:. Armett

g Beckley Mining

and is an indication of sludge formation. Sludge can impede oil circ
and generate numerous instances of overheating, further accelerati
declining health of the unit.

A The current MOAB/Ground SW configuration on the high side.
A Damerogrounding transformer
A 99 year old unit in which all 3 phases are facing similar condition iss

A Sustained elevated moisture levels and power factor have led to
decreasing dielectric strength.

A Sustained low levels of interfacial tension is an indication of sludge
formation.

A Sludge can impede oil circulation and generate numerous instanceq of [
overheating, further accelerating the declining health of the unit. ;

A DameroBubstation currently deploys 41 relays, implemented to ensure the ad¢qua
protection and operation of the substation.

A Currently, 36 of the 41 relays (88% of all station relays) are in need pf
replacement.

A There are 33 of the electromechanical type and 1 static type which ])av
ti

Circuit Centerline
p—d

 Kopperston

— 245
Glen Rogers — 500

significant limitations with regards to fault data collection and reten

addition, 2 microprocessor relays were commissioned in 1997 and
indicative of obsolete firmware that is no longer vendor supported.

005,

AEP Local Plan - 2020
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AEPTransmissidoneVi-3 Process
Trap Hill Area Project

Probl em Statement
A Bolt 46 kV cap switcher AA

A 1 of 15 remaining \\8dypes left on the AEP system.

A These types of cap switchers perform poorly in cold weather and

(cont 6d):

replacement parts are known to be expensive when they are availaljle p
\

the TFS obsolete list.
A Bolt 46 kV grounding transformer
A All 3 phases are facing similar condition issues as listed.

A Sustained elevated moisture levels and power factor have led to
decreasing dielectric strength.

A Sustained low levels of interfacial tension is in indication of sludge
formation, in which sludge can impede oil circulation and generate |
numerous instances of overheating, further decreasing the health ofithe
unit.

A Bolt 138/46 kV XFR

A Moisture levels and power factor have been on the rise since 2004.
increases correspond to decreasing dielectric strength levels seen @
same period. The most probable causes of moisture in oil for this urji
paper breakdown (aging), moisture ingress through gaskets, and leaks
(main tank; pumps; etc.).

A Interfacial tension has been at a sustained low level since 2008; thid is &
early indication of the development of sludge from contaminates in the @
Over time, the sludge can further impede the ability of oil to properly
circulate, potentially leading to more frequent unit overheating.

Dameron

Armett

a Beckley Mining

Circuit Centerline
p—d

Solt

Glen Rogers

AEP Local Plan - 2020
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AEP Transmissioone M8 Process
Trap Hill Area Project

Need NumbeAER2019AP016
Process Stage&Submission of Supplemental Project for inclusion in thell2@&(2an

Selected Solution: Sundial Baileysville

Construct a new 138 kV line (~6 mileBpfrmroto Trap Hill. Convert theiBotip Hill 46kV line to 138kV (line is already
built to 138kV standar@&144 JEstimate€ost:$15.1M

Convert Trap Hill station to 138kV, install two 138 kV 3000 A 40 kA ci(gait btsBistirmated Cos$2.0M

At Bolt Station, install 138 kV bus and configure the 138kV station into a ring configuration with three new 138kV 3000A 40kA Bolt Tap
breakerfkeplace the existing ground transformer with a new ground transformer. Replace existing cap switcher AA with a new 46

kV 420 A (capacitive current) 40 kA cap switcher. Replace the existing 138/46 kV 75 MVA XFR with a new 138/46 kV PO MVA XFR

(S2144.Fstimated Cos$6.4M .% E O Bolt

AtDameroSBtation, Install 138 kV bus and configure the 138kV station into a ring bus layout utilizing four new 138kV 3(00A 40kA

breakers. Remove the ground switch MOAB scheme from the high side of XF1. Associated line work to accommodatg new 138 kV XFMR #1
ring configuratiGteplace the existing circuit breaker A with a new 46 kV 3000A 40 kA circuit breaker. Replace the exidting cap 138/46kV
switcher AA with a new 46 kV 450 A (capacitive current) 40 kA cap switcher. Replace the existing 138/46kV 75 MVA XF #1 with a

new 138/46kV 75 MVA XF. Replace the existing grounding transformer with a new grounding transformer. Replace existing 46/34. . Trap Hill
kV XFR with a new 138/34.5 kV 30 MVA XFR. Station fence will need expanded to accommodate new 138 kV bus. Rgtire Beckley
Mining 46 kV line ouDameroand transfer customer to Distribution service. Customer Service is following up with the customer
regarding the new sernyi§2144.4stimatedCost:$10.5M

Construct an infout line from the eRatiypville Sundial #1 line to the new Bolt Tap Station ({32hd&sHy stimated

Cost:$7.4M .% E O i

At the new Bolt Tap Station install three 138 kV 3000 A 40 kA circuit breakers into a breaker and@2iatfiggnfiguration

Estimated Cos$8.0M XFMR #1

Total Estimated Transmissioast: $49.4M 138/46kV Legend

Projected I{SerV|c§11/1/2022 345 KV

Supplemental Project 182144 16 138 KV

Project StatusScoping 69 kv

ModelN/A 46 kV cEE——
New D

AEP Local Plan - 2020
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AEPTransmissiafone\Vt3 Process
Amog Hopkins Line Rebuild

Need NumbeAER2019AP023

Process Stag&ubmission of Supplemental Project for
inclusion in the Local RI28/2020

Previously Presented:
Needs Meeting 7/24/2019
Solutions Meeting 11/22/2019

ProjectDriver:
Equipment Condition/Performance/Risk

SpecificAssumption Reference:

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

ProblentStatement:
Amog Hopkins 138 kV (~31.37 miles)
A Majority of the circuit is constructed with 1920s lattice structfires

o The lattice towers used for this line are approximately 94 years
old. Structure loading does meet the NESC 250B, 250C jand
250D standards for all structures that were analyzed.

o Steel lattice towers and hardware are currently exhibiting

medium to heavy rust

A The shield wire and conductor for this line is 94 years old. Current
shielding for the majority of the line does not comply with cufrent

standards.

Amos 765kV Circuit Centerline

Cronoked Creek ” A -

DOrtin G
“Plant Road Dalewood - zi

Nitro . oCross Lanes 40
Tackett Creek;n Lakeview s

Union Garbide i
S 'I'umera - South . 88
Union Carbide Charleston — 115
Main R

St. Albans

* wpPoplar Fork

Dunbars " S — 135
Ward Hollow'
South Hills'

Southridge
Ruth o

mAlum Creek

DGrassy Fork
csAngel Branch

Emmons
aMikes Run

Camp Creek Shas

Beth Metenngc *m
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AEP Transmissioone M8 Process
Amog Hopkins Line Rebuild

Need Numbe&BER2019AP023

Process Stag&ubmission of Supplemental Project fof

inclusion in the Local RIa8/2020
Selected Solution:

A Rebuild the AmioBlopkins 138KV circuit from struct
1248A to Hopkins station as single circuit (~19.6

ure
niles’

Amos
Station

including structure work near Saint Albans Tap au]d Angel

Branch Ta52145 JIEstimated Trans. Cost: $61.3

A Remote end work at Amos S{8RI%5.2)
Estimated Trans. Cost: $0.1M

EstimatedCost:$61.4M
Projected lbervicel2/1/2022
Supplemental Project 18214542
Project StatusScoping
ModelN/A

Hopkins
Station
Str. 124 8A

Saint Albans Angel
Station Branch
Switching
Legend Station
345 kv G
138 kv
69 kV
46 kV . ]
New . ]

AEP Local Plan - 2020
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Need NumbeAER2019IM024
Process Stage&ubmission of Supplemental Project for inclusion in thell2@&d2an

Previously Presented:
Needs Meeting 6/17/2019
Solutions Meeting 11/22/2019

ProjectDriver:
Equipment Material/Condition/Risk/Performance
SpecificAssumption Reference:

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

ProblentStatement:
Delaware Bethel overhead 34.5kV Line (2.8 miles)

A 19606s vintage wood construction.
A 16 open conditions all related to structural issues.
A Issues with ROW encroachments.

Bethel Kenmore underground 34.5kV line (.8 miles)

A19606s vintage underground construction
A Both cables are through commohateaducts, which can present a safety issue. Currently TFS personal
work on this line unless both northern feeds to Kenrremergieedidue to this configuration.
A Underground construction makes it difficult to identify and fix outages. This means that as this cable 4
will start experiencing prolonged forced outages. This line has already experienced multiple of these

outages.

A This UG section was out for 14 straight days in June 2010 and 29 straight days in August 2017

AEP Local Plan - 2020

AEPTransmissidonet3 Process
Delawaré Kenmore 34.5kV Rebuilc
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AEP Transmission ZoHA& Rtocess
Delawaré Kenmore 34.5kV Rebuil

Need NumbeAER2019IM024

Process Stage&Submission of Supplemental Project for inclusion in

the Local Pldi29/2020

Selected Solution:

Rebuild the ~3 miles of overhead between Delaware and Be
station. ~2.5 miles will be rebuilt as overhead and ~.5 miles
rebuilt as undergroui®2146. 1 stimatedCost: $6.8M

Rebuild the ~1 mile of underground between Kenmore and E
station$52146.2xstimated Cost1®.8M

At Delaware statiorstall 2 series reactors to lower short circuit

contribution towddnmorés2146.3)

Estimated Cost:0885M
At Arnold Hogan station, install 1 series reactor to lower sho
contribution towdtdnmorés2146.4)

Estimated Cost0$41M
At 23! Street station, install 1 series reactors to restrict flow a
short circuit contribution toward Ke(B2d46.5)

Estimated Cost:0$41M
Total Estimated Transmission C&8t.3M

Projected kservice10/01/2023
Supplemental Project 182146415
ProjectStatus:Scoping
Model:N/A

thel
vill be

sethel

t circuit

nd lower

Kenmore

Arnold Hogan

500 kV

35 kv —

138 kv

69 kV

3M45kv

23 kV —

Delaware

Bethel

Christ

Wood

"

231 Street
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Need NumbeAER2018AP013

AEPTransmission Zavie& Process
Lakiri Racine Rebuild

Process Stage&Submission of Supplemental Project for inclusion in theQ2306/ 2026

Previously Presented:
Needs Meeting 1/11/2019
Solutions Meeting 12/18/2019

Project Driver:
Equipment Condition/Performance/Risk

SpecificAssumption Reference:
AEPGuidelines for Transmission Owner Identified Needs (AEP Assumptions Slide 8)
ProblenStatement:
A ThelLakiri Racine 69 kV circuit (~13.2 mi) currenti§hapen conditions on 70% of the structures.
A These conditions include rot top, woodpecker damage, burnt insulator, broken knee/V braces.

A The majority of the circuit is constructed with 1960s wood structure20 E8pth@(ité has experienc
momentary and 3 permanent outages which have resulted in 27k customer minutes of interrup

A The 69kV CB Flaikiris a CF type oil filled breaker.
A Oilfilled breakers have significant maintenance requirements due to oil handling.
A This CB model family has experienced numerous documented mechanism bearing issues and
AEP population
A LakirSubstation deploys 42 relays implemented to ensure the adequate protection and operation of the substagior]
42 relays (83% of all station relays) are in need of replacement.
A There are 32 electromechanical, 2 legacy ABB DPU microprocessor, and 1 static type relays
limitations in regards to spare part availability in addition to a lack of vendor support.

A The electromechanical and static relays have no capability for fault data collection and retentiof§.
relays pose a safety risk to persons performing breaker operation because the DPUs are moun
circuit breaker withodeky for opening and closing the breaker.

A Ifthere is any arcing or something goes wrong as the breaker operates, the operator is now in

fire. Modern relays can program a delay (10 seconds) after an open or close button is pressed
can have time to walk out of the line of fire.

A The 138KkV line switches are mounted on cap and pin inskators at

A The current MOAB/Ground SW configurdtakicegate faults in the station to signal the remote end breakers to oper|
in Transmission lines breakers getting burdened to clear Transformer faults thus reducing their life span.

Circuit Centerline
7
12
14
23
34
40
46
69
88
115
138
161
230
345
500

e ——— 'iguwnwnm Plant

Sporn 138KV Poo Plant

porn South
Yellowbush Sw.

®

Felman Productions (Cust. Owned)®
-~

Century Rolling Mi_Century Aluminum
|

) .

Polymer Racine - Ravens¥
@i Run

E

A Lakin38/69 kV transformer bank #1 CO and CO2 levels have been on the rise since 2004 when all transformer b
during minor transformer maintenance activities; the oil was processed at that time, accounting for the rapid decr
concentrations in 2004. The latest CO reading of 493ppm is significantly high.

the minor drop in moisture content levels from 2016 to 2017.

A Together, these are potential indicators of insulating paper breakdown.

A In addition, H2 concentrations have been rising since 2004. The presence of H2 indicates the
gassing in the oil and carbonization of the insulating paper.

A The above conditions indicate a strong probability of degradation of the integrity of the paper i

surrounding the transformer windings from carbonization, breakdown in cellulose, or both.
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AEPTransmission Zawe3 Process
Lakii Racine Rebuild

Need NumbeAER201SAP008

Process StageSubmission of Supplemental Project for inclus
the Local Pl&2/06/2020

Previously Presented:
Needs Meeting 3/25/2019
Solutions Meeting 12/18/2019

Project Driver:
Equipment Condition/Performance/Risk

SpecificAssumption Reference:

AEPGuidelines for Transmission Owner Identified Needs (AEF

Assumptions Slide 8)

ProblenStatement:

Raciné9 kV circuit breaker B

A CG48 oil type breakers that was manufactured in 1980.

A Oil breakers are more difficult to maintain as oil spills hav
potential to occur during maintenance which can be an
environmental and safety hazard.

A Experienced 43 fault operations, exceeding the manufact
designed number of fault operations of 10.

sssssss

nnnnnnnn

“Racine Hydro

Circuit Centerline
—_— 7
— 12
— 14
— 23
34
40
— 46
— &9
88
— 115
— 138
161
— 230
— 35
— 3500
— 763
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AEP Transmission ZoH& Rfocess
Lakii Racine Rebuild

Need NumbeAER2018AP013, AERP019AP008

ProcessStage:Submission of Supplemental Project for inclusion in the lLocal Plan

02/06/2020
Selected Solution:

Rebuild Racine Hydro double circuit 69 kV line (~4 miles) to 69 kV star
utilizing 795 26/7 ACSR conductor (W.N. 162 MVA, W.E(3226@\1A)
EstimatedCost: $15.9M

LakirStation: Remove existing 138 kV line switches and MOAB/Gr. Sw
new 138 kV 40 kA 3000 A circuit breakers in a ring configuration. Repl

dards

Install 4
ace existing

138/69 kV 90 MVA XFR #1 with a new 138/69 kV 90 MVA XFR. Replace existing

69 kV CE with a new 69 kV 40 kA 3000 A circuit breaker. Associated 1
\gork aBpornGavin and Point Pleasant Stg®&@166.Zxstimated Cost:
14.5M

Reconfigure tgorri Lakii Gavin 138 KV line entrance arndikivé Point
Pleas%nt 69 kV line entrance into the new stati¢(®24&g6.8) Estimated
Cost: $1.6M

Racine Station: Replace existing 69 kV circuit breaker with a new 69 k]

A circuit breaker. Associated remote end work at Ravensw&ad 86ipn|

Estimated Cost:1$4M

AncillaryBenefits:Supplemental solution combined with Baseline Projeg
and b3095 for holistic area solution

Total Estimate@ost:$33.4 M
Projected Wservice6/1/2022
Supplemental Project 15216614
ProjectStatus:Scoping
Model22022 Winter RTEP

amote end

/ 40 kA 3000

ts b3040

Lakin
Station

U XFMR #1
AN 138/69kV

Racine
Station

Ravenswood
| I Station

Legend

345 kv
138 kv
69 kV
46 kV
New
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AEPTransmission Zawe3 Process
Bancroft Turner Rebuild

Need NumbeAER2018AP019

Process Stage&Submission of Supplemental Project for inclusion in the
02/06/2020

Previously Presented:
Needs Meeting 1/11/2019
Solutions Meeting 12/18/2019

Project Driver:
Equipment Material/Condition/Performance/Risk
SpecificAssumption Reference:

AEP Guidelines for Transmission Owner Identified Needs (AEP Assu
8)

ProblenStatement:
Nitro 69 kV circuit breakers G and H48eoTEype breakers that were

manufactured in the 1960s. In general, oil breakers are more difficult
oil spills have the potential to occur during maintenance, which could
environmental and safety hazards. In addition, breakers G and H hav
42 and 39

designed number of fault operations of 10.

faults of operation,

Local Plan

mptions Slide

0 maintain as
cause
> experienced

respec

AEP Local Plan - 2020
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AEPTransmission Zawe3 Process
Bancroft Turner Rebuild

Need NumbeAER2019AP011

o _ _ o WINFIELD HYDRO
Process StageSubmission of Supplemental Project for inclugion in
the Local Pl&2/06/2020
Previously Presented:
Needs Meeting 4/23/2019
Solutions Meeting 12/18/2019

Project Driver:
Equipment Material/Condition/Performance/Risk

N
-
¢
¢

£

J
£

3

0

p3

Amos

JANCROET

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

ProblenStatement:
A 69 kV circuit breakers F and G at Bancroft statie8 i Qe
breakers that were manufactured in 1965.
A Oil breakers are more difficult to maintain as oil spills have

the potential to occur during maintenance which dan be an

environmental and safety hazard.

) 161
A Breakers F and G have experienced 55 and 70 fault : AN — 20
operations, exceeding the manufacturer's designged number ' 5 .
of fault operations of 10. — 785

Circuit Centerline
—_— 7
- 12
— 14
- 23
ccccc
34
3 40
EEEEEEE 7 PPL
JCPL — 46
- 69
88
— 115
— 138
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AEPTransmission Zavie& Process
Bancroft Turner Rebuild

ik Circuit Centerline
‘ | g & — 7

| ! y
) Bl v i o

= ---/L.DW?\,—E- e L8

. o g 14
) . — 23
— 34
40
— 46
— 0O
88

Need NumbeAER2019AP013
Process Stag&ubmission of Supplemental Project for inclusion in theO26@6/2920

Previously Presented:
Needs Meeting 6/17/2019
Solutions Meeting 12/18/2019

l»

Amos 765kV
= Ao 345KV
SMBAamos 138kv

Project Driver:
Equipment Condition/Performance/Risk

SpecificAssumption Reference:
AEP Guidelines for Transmission Owner Identified Needs (AEP Assumptions Slide B)

Problentstatement:
Bancroft Nitro 69 kV (~7.6 miles)

A Majority of the circuit is constructed with 1930s (46/97, 47%) and 1960s (20/97, 31%) wood
structures

A The circuit currently has 27 open conditions
A Structure loading does not meet current NESC standards.

0 The conductor is greater than 65 years old, and exceeds the recommended lifespan.
Grounding on this line does not meet current standards.

A Between 202918 the circuit experienced 2 momentary and 1 permanent outage fesulting in
approximately 800k customer minutes of interruption

Nitra® Turner 69 kV (~7.3 miles)
A Over half of the circuit is constructed with 1920s wood structures (51/75 structurgs, 68%)

(=]

Plant Road

Lakeview Cross Lanes

A The circuit currently has 60 open conditions
A Approximately half of the line is not shielded.

A From 2018018 the circuit has experienced 8 momentary and 6 permanent outaggs resulting in

approximately 130k customer minutes of interruption

Sy Turner er'-fu'“o"_k?;'b‘lde
’ Jnlon Carbide Maln <
s,ouﬂ_\ C
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AEPTransmission Zawe3 Process
Bancroft Turner Rebuild

Need NumbeAER2019AP014 ;

Process Stag&8ubmission of Supplemental Project for inclusion in theO2626/Z020

Previously Presented:

......

g
]
(&
3
@
-
[
5
~

Needs Meeting 5/20/2019 2
Solutions Meeting 12/18/2019 e
Project Driver: o P g f—: '
Equipment Material/Condition/Performance/Risk “ g _ g
SpecificAssumption Reference: ACRIvey % >3

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

ProblentStatement: =
urner

A Turner 46kV @B 4 '
A One of only six remaining of the ZZERBnodel on the AEP system.

A These model types have historically exhibited bad gas leaks, bushing|fail
CT cores getting wet.

. . . &
A Since 2015, there have been 25 documented malfunction records on this (& — 14
regards to low SF6 gas levels.

A Turner 138/69 kV Bank #5
A Recently deated due to the loss of a cooling pump that cannot be repla
This unit could experience an increasing number of overheating even

potential to cause damage to internal components

A

A Moisture content has been rising for a number of years but more seve
past 11.
A
A

Circuit Centerline

§' o Union Carbide Main -7
¢

The rise in moisture content correlates to a significant drop in dielectri
rising power factor level for the oil.

All three high side bushings are of the Type U design that have extengi
manufacturer alerts related to catastrophic failures
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AEPTransmission Zawe3 Process
Bancroft Turner Rebuild

A Turner GND Bank #7 r

A Ethane concentrations in this unit increased drastically in 2018,|CC
have increased in 2018 as well. The relative gas concentrationg ar
indicative of numerous overheating events.

A Decreasing interfacial tension since 2002, this transformer has |i
developed sludge in the oil from deteriorating internal compone
presence of this sludge is likely what is impairing proper oil circ
contributing to the number of overheating events.

A Increase in moisture levels, correlating with an increased powe
also indicative of oil degradation.

A The current station configuration has each bank located on a 138kV Bus it
MOAB on the high side. A transformer fault on any of the transformer barjks _furner
momentary outage of one of the 138kV Buses. ‘

A Turner Station Control House .

A Has asbestos and lead paint and existing water leaks. o‘;'\

A Steps leading up to control house are hazardous to anyone enteri {,“ — 14

A Currently, 61 of the 95 relays (64% of all station relays) are in need of re

Turner Station

A There are 55 of the electromechanical which have significant limit
regards to fault data collection and retention.

A There are 5 ABB DPU microprocessor type relays.

0 ABB DPU relays pose a safety risk to persons performirjg

operation because the DPUs are mounted directly on the

breaker withoutalay for opening and closing the breakef.

A An additional microprocessor is an RFL that utilizes obsolete firmyar,

no longer vendor supported.

Ty,
he, 59 cir
cuj

........

3non) 8tV 2

Nitrg

Circuit Centerline

n Union Carbide Main -7
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AEP Transmission ZoH& Rfocess
Bancroft Turner Rebuild

Need NumberAERP2019AP011AER2019AP013AER2019AP014, AERO18AP019
ProcessStage Submission of Supplemental Project for inclusion in theO2626/Z020
Selected Solution:

Rebuild the existing Bariciditro 69kV line (~8.1 miles) to 69kV stai@dreis JIEstimated
Cost: $27.3M

Rebuild the existing Niffarner 69 kV line, including Cross Lane<dRbHkension to 69 K
standards (total length ~6.2 n(8@4)65 PEstimatedCost: $24.7M

Associated line work outside of Turner Station needed to accommadateribe Rétoaild.
(S2165 BEstimatedCost: $1.3M

Bancroft Station: Replace the existing 69 kV circuit breakers G and F with two new 6

O kV 3000 A 40

KA circuit breakers, and perform associated remote end relaying work at Winfield Stafion. DICM is

needed at the station to accommodate the new e@ag6ERAEStimatedCost: $3.3M

Nitro Station: Replace existing 69 kV circuit breakers G and H with two new 69 kV 30
circuit$breakers, and perform associated remote end relaying (8@6bBastimated
Cost: $2.3M

Turner Station: Replace 138/69 kV 50 MVA XFR #5 with a new 138/69 kV 90 MVA X
new 138 kV 3000 A 40 kA circuit breaker in the F string. Terminate the new 138/69 k
string. Install a new 138 kV 3000 A 40 KA circuit breaker in the E string and terminate
E string. Replace grounding bank #7. Replace existing 46 kV 1200 Avi2) &A&vB69 kV

DO A 40 KA

R. Install a
XFR inthe F
XFR #6 in the

3000 A 40 kA CB (operated at 46 kV). 138/46 kV XFR #6 will be relocated to accomnjodate the work

at the station. Install DICM and upgrade relaying at. g2 $68ifastimated Cost: $6.9M
Total Estimate@ost:$65.8 M

Projected lService11/1/2023
Supplemental Project 18216516
Project StatusScoping
ModelN/A

Bancroft Plant Road Nitro

O

O FO——" crossLanes

XFMR #1
138/69kV

Turner

Legend
345 kV cEE——
138 kV
69 kV
46 kV CE—
New caaEs———
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AEPTransmission Zavi& Process
Riverport

Need Numbe&BER2019AP041

Process Stag&ubmission of Supplemental Project for
inclusion in the Local P&06/2020
Previously Presented:

Needs Meeting 10/25/2019
Solutions Meeting 12/18/2019

Project Driver:
Customer Service

Specific Assumption Reference: ana
AEP Connection Requirements for the AEP Transmission el
System (AEP Assumptions Slide 7
ProblentStatement:

Eastman Chemical in coordination with Air Products| has
requested a new point of service for their planned new facilities
at Moreland Drive. The projected peak demand of 47 MW for
service to Eastman Chemical.

_w@w

TR R
= 5 5 5

SREIIZIZIZ
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AEP Transmission ZoHA& Rtocess
Riverport

Need NumbeAER2019AP041

Process Stag&ubmission of Supplemental Project foy
inclusion in the Local PR06/2020

Selected Solution:

Riverport
Station

Construct a new 138KV station in a four breaker ring pus
utilizing four 138kV 3000A 40kA breakers and 138kV| metering
to the Eastman facilities. Construct a double circuit line (~0.2 Clinch River g?gtg:
miles) to the n&®iverposdtation by tapping both the Clinch SET

Riveii Moreland Drive 138kV and HolsMoreland Drive
138KV circuits off of the Air Products Loop 138kV asget.
(S215)

EstimatedCost:$10.5 M
Projected koervicel2/1/2020
Supplemental Project 182151 345 KV

138 kv

Project StatusScoping —
Model2024 RTEP 46KV | comm—

New

Legend
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AEPTransmission Zavie3 Process
Niles Area Improvement:

Need NumbeAER2018M002
Process StageSubmission of Supplemental Project for inclusion in theQ2@6/2226

Previously Presented:
Needs Meeting 10/26/2018
Solutions Meeting 12/18/2019

Project Driver:
Equipment Condition/Performance/Risk

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

e
lx“n(mam core’

circult

ProblenStatement:

The Pokagon Station §
A CBs J, E, and H are oil filled breakers without oil containment X ? i‘;&’
A Fault operations: CB E(28), CB-HRéddmmended Y10 :

Lake Street Station : Lake St
=

o
©
&

**°

=z
i
|

A CBs Aand H are oil filled breakers without oil containment
A CBHis a GE FK type which are known to fail violently

A Fault operations: CB A(24), CBiHR&8pmmended (10)

A Transformeri11969 vintage

A CO2 IEEE level 3 e T L TR e M

A Moisture level high and rising r I\ Faey

A Wood tisupports . + LR N ' Vo
Niles Station 2 : -

A CBs A, B, M, and N are oil filled breakers without oil containment
A CB M and CB N are GE FK type which are known to fail violently
A Fault operations: CB A(30), CB B(42), CBR¢@ihmended (10)
A Transformeri21969 vintage

A CO2 IEEE level 3

A Moisture level high and rising

A Wood tie supports

AEP Local Plan - 2020 45



AEPTransmission Zavie3 Process
Niles Area Improvement:

Need NumbeAER2018/M002

Process Stage&Submission of Supplemental Project for inclusion in the | - - i
02/06/2020 \
Previously Presented:

Needs Meeting 10/26/2018
Solutions Meeting 12/18/2019

Project Driver:
Equipment Condition/Performance/Risk

SpecificAssumption Reference:

Q\)EP Guidelines for Transmission Owner ldentified Needs (AEP Assu
ProblenStatement:

Lake Stre&tNiles 69kV circuit

A19606s wood cross arm construc
A Poor shielding condition

A Lakehead Pumping Tap has open conditions on 30% of structures
A Total open conditidrst

e

Lake Streé&tNiles 34.5kV circuit

A 1965 wood pole construction

A Total open conditidril

A 40% of structures with open conditions

A 97% of line original wood poles

A Wooden cross arm with cap and pin insulator construction
A No shield wire
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AEPTransmission Zowe& Process
Niles Area Improvement:

Circuit Centerline

o Lake Street —_7
o Simplidty Pattern

Need NumbeAER2019IM035

Process StageSubmission of Supplemental Project for inclugion in : .
the Local Pl&2/06/2020 St e

— 23

Previously Presented: D RN nies 34
Needs Meeting 08/29/2019 A S
Solutions Meeting 12/18/2019 LR T — -
Project Driver: -

Equipment Material/Condition/Performance/Risk

SpecificAssumption Reference:

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

ProblenStatement:

South BeridNiles 69KV Line (~11.47 Miles) o Orden Road Swanson

A 1968 vintage wood pole construction -
A Forced Momentary outages: 5
A Forced Permanent outages: 3

JCHANAN HYDRO STA
- 12

N youeig ummj,

University Park §

A Total structure related open condid@ns : RETULLTRS South Bend g
A Unique structure count with open coiicions " Ml a0 ’f
A Insect Damage, Rotten Poles, Broken/Buratneyd8¥sodpecker . B gostsie o c Russ Street_ej - TWin g

holes, broken/burnt insulators, stolen/broken ground wireg, b
guy strain insulators and cracked stub pole.

A More than thredlime sectionalizing MOABS
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AEPTransmission Zowe& Process
Niles Area Improvement:

Need NumbeAER20191IM025 | Pokagon(ﬁlBH)
Process Stag&ubmission of Supplemental Project for

inclusion in the Local P&06/2020

Previously Presented:
Needs Meeting 10/25/2019
Solutions Meeting 12/18/2019 Lake Street

Project Driver:
Equipment Material/Condition/Performance/Risk 1

SpecificAssumption Reference: —7

AEP Guidelines for Transmission Owner Identified Needs .
(AEP Assumptions Slide 8) — 2

34

ProblenStatement:; "

— 46

Pokagon Lake Street 69kV line (4.9 miles) — 6

88

A 28 open conditions s

— 138

A 1952 wood creasm construction s

A Many weather related failures/outages o

= 500

A 12 momentary outages over the last 10 years — s
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AEPTransmission Zavie3 Process
Niles Area Improvement:

NeedNumberAER2019IM046

Process Stag&ubmission of Supplemental Project for

inclusion in the Local Plan 02/06/2020 Lake St
Previousl\Presented: :

Needs Meeting 11/22/2018 B T :
Solutions Meeting 12/18/2019 g - S
Project Driver: 4 .‘
Equipment Condition/Performance/Risk fi SBi Niles

SpecificAssumption Reference:

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

Problenttatement:
Lake Street 69/34.5kV station
A New load delivery point which will serve ~8MW.

o
£
S

GRng
@
£
2
g
=
x

South BeridNiles 69kV line
A New load delivery point which will serve ~15MW.
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Need NumbeAER2018M0O02AER2019IM0O35AER0219IM025,
AER20191M046

AEP Transmission ZoHA& Rfocess
Niles Area Improvement:

ProcessStage:Submission of Supplemental Project for inclusion in the llocal Plan

02/06/2020

Selected Solution:

At Kenzie Creek station, install a 138/69kV XFR, 3 138kV breakers, 5
breakers and a 14. 4Mvar <cap ban
transmission ya(f2167.)J1

Estimated Cost: $12M

At Pokagon station, retire the 69kV voltage classgamizeethis station as
138/12kV station o(®2167.2

EstimatedCost: $2M

At Lake Street station, install a new 69/12kV load delivery point, replag
a 50MVA bank, and repl ac 218748, 5k

EstimatedCost: $7.8M

At Nil es station,
breaker toward the City of (SIH57 %

EstimatedCost: $6.2M

Route the Dailey, Barret and Lake St 69kV lines into Kenzie Creek sta
(S2167.p

EstimatedCost: $2.8
Build the new 138/69/34kV Boundary station to serve the new 34.5kV

replace 69kV

load and to separate the Swanson and University Park load form the networl

(S2167.6
EstimatedCost: $13.6M

HIKV
Kt

=

XFR

e
v C

o all ow f
1 with
B AHO and

br eaker s

Legend

500 kv

ion

345 kv

138 kV

Histrib

69 kV

345kV

23 kV

New

Barret
Kenzie Creek
Lake St
or the rotf .t onf FOK2aoonAec §
Niles Dailey
Buchanan
Goose Lake Pokagon
69kV Breakei AU
and AAO Re pidpec2 YER 2 and t he
Swanson
University
Park
Darden Tap
S. Bend
Pine Rd
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Need NumbeAER2018M002AER2019IMO35AEF0219IM025AER2019
IMO46

AEP Transmission ZoHA& Rfocess
Niles Area Improvement:

ProcessStage:Submission of Supplemental Project for inclusion in the Local Plan

02/06/2020

Selected Solution:
Build the ~2 mile 138kV dakilBoundarixtensior5@167.)/
Cost $4.4M

Rebuild the PokadaNiles 69kV line as the ~9.3 mile Kaéiigs 69kV line.
(S2167.8

Cost: $22.8M

Rebuild the ~11.8 mile SouthBeitels 69kV line as the South Bend
Boundary Niles 69kWhe £§2167.p

Cost: $26.6M

Install a 69kV bus tie CB at Swanson station to sepMagtdhtmeséries.
(S2167.10

Cost $2.1M

Replace the switch pole for University Park. FoBSwitch pole will be called

APepper miS20§7.)0Bwi t c h
Cost $1M
EstimatedCost:$101.3 M

Projected kservice06/01/2022
Supplemental Project 1821674111

ProjectStatus:Scoping
Model2024 RTEP

AEP Local Plan - 2020

Legend

500 kv

345 kv

138 kV

69 kV

3M45kv
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Lake St
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AEPTransmission Zavie3 Process
McKinley Area Improvement

Circuit Centerline
-7
- 12
- 14
— 23
- 34

Need NumbeAER2019IM018
Process Stage&Submission of Supplemental Project for inclusion in the

02/06/2020 —

Previously Presented: — 69

Needs Meeting 11/22/2019 3 ' ‘ ‘= Extension .

Solutions Meeting 12/18/2019 — 115

- 138
Project Driver: : Line #2 — 161

Equipment Material/Condition/Performance/Risk : McKintey - Webster — 30

SpecificAssumption Reference: _ i;j
Q\)EP Guidelines for Transmission Owner ldentified Needs (AEP Assu — 765
ProblenStatement:

1. McKinldéyGeneral Electric Taylor West 34kV Line (~0.9 Miles)
A 1956 vintage wood polessarmonstruction

A There are currently 9 open conditions on this line. " inley

A Open conditions include: Damaged and rotted structures, stolen grf
wires and broken kneebrace.

2. McKinléySlater Steel 34kV Line (~0.98 Miles)

A 1967 vintage wood polessarmonstruction

A There are currently 4 open conditions on this line.
A Open conditions include: Broken, missing, or stolen ground lead wifes.
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Need NumbeAER2019IM018

Process StageSubmission of Supplemental Project for inclus
the Local Pl&2/06/2020
Previously Presented:

Needs Meeting 11/22/2019
Solutions Meeting 12/18/2019

Project Driver:
Equipment Material/Condition/Performance/Risk

SpecificAssumption Reference:

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

ProblenStatement:

1. McKinlely Taylor General Electric Line 34kV Line (~0.9 Mi
A 1956 vintage wood polessarmonstruction

A There are currently 3 open conditions on this line.

A Open conditions include: Split pole and stolen ground lea

2. McKinldyGeneral Electric Taylor East 34kV Line (~0.7 Mi
A 1960 vintage wood polessarmonstruction
A There are currently 9 open conditions on this line.

A Open conditions include: Damaged, split or rotted structufes.

°= inley

AEPTransmission Zavie3 Process
McKinley Area Improvement

Circuit Centerline
-7
- 12
— 14
- 23
— M4
40

— 46
o Slater Steef — 50

'a Extension
Taylor Steel (GE) 88

= 115
— 138
=~ Line #1 — 161
- 230
— 345
— 3500

¥~ Line#2 — 765

McKinley - Webster
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Need NumbeAER2019IM018

Process Stage&Submission of Supplemental Project for inclus

the Local Pl&2/06/2020

Previously Presented:

Needs Meeting 11/22/2019

Solutions Meeting 12/18/2019

Project Driver:

Equipment Material/Condition/Performance/Risk
SpecificAssumption Reference:

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

ProblenmStatement:
1. Bas$ McKinley 34.5kV (~3.5 Miles)

A 1930 vintage steel single circuit lattice construction.
A There are currently 4 open conditions on this line.

A Six wired Copper conductor with copper weld shield wire.

conductors become brittle with age and Copper weld con
long been obsolete

roemer North Eastern (REMC)

Bass

Hadley - Melit,

Line #1

Industrial Park - Wallen

AEPTransmission Zavie3 Process
McKinley Area Improvement

......

Robison Park - Wallen

c,\en\uook -Industrjy Parg

o Indusuial Park

2
g
-4
)
)

Iny,
s,
tay
o

Circuit Centerline
-_7
— 12
- 14
— 23
- 34
40
— 46
- 69
88
— 115
— 138
k. — 161
— 230
— 345
— 300
- 765

<.
%,

-

X 4
Wtop Park
_ass

Glen.brook -Spy Run L

- w@b

. e;\de -Three Riv.,,"
, Spring Street ¥

n

~

:, o Three Rivers (FTW)
=

=

<

? Sey g,

FortWayne

McKinley

Illoll(aH Melita

a
/McKinley - Webster

McKinley

- 159 10|1HH
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AEPTransmission Zavie3 Process
McKinley Area Improvement

Need NumbeAER2019IM018

ProcessStage Submission of Supplemental Project for inclusion in the Local §
02/06/2020

Previously Presented:
Needs Meeting 11/22/2019
Solutions Meeting 12/18/2019

Project Driver:
Equipment Material/Condition/Performance/Risk

SpecificAssumption Reference:

AEP Guidelines for Transmission Owner Identified Needs (AEP Assumptionf

ProblentStatement:
McKinley 138/69/34.5kV station
A Breakers F,J,K & M 34kV
A 1956 vintage FK Oil breakers which have been known to fail viole
A Breaker DD 34kV
A 1962 vintage FK Oil breakers which have been known to fail viole

A Qil filled breakers have much more maintenance required due to oil hand
modern, vacuum counterparts do not require. Finding spare parts for thes
difficult or impossible, and these models are no longer vendor supported

Slater Steel 34kV station
A Unmaintained customened 34 kV switching facilities inside Slater Steel S
A Concerns about employees safety while switching in the customer statior

Circuit Centerline
— 7

Slater Steel

é!}
Slater Scee! Hadley - McKinley

69 Circuit

>

a

Taylor Street
General
Electric

Z
©,, %
'l,’

‘ "94,_

€. Taylor
-No. 134 Ciy.

- McKinley

69 Circuit
4 Circuit

McKinley - Webster
34 Circuit

McKinley - Melita

Bass - McKinley
34 Circuit
G.E, Tﬂylor

No. 23
[

McKinley

comsa

ation.
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AEP Transmission ZoHA& Rfocess
McKinley Area Improvemen

Need NumbeAER2019IM018
Process Stag&ubmission of Supplemental Project for inclusion in theO2626/Z020

Selected Solution:

Slater Steel & GE Taylor 34.5kV Feeds:

Retire th®icKinley General Electric Taylor West 34kV Line; Ni&{atkrySteel 34kV Line;
McKinley Taylor General Electric 34kV Line and the M&&nkgl Electric Taylor East 34
and in their place build a single ~1 mile 34.5kV feed fromSVatKirtdgel. As a note, the

customer has retired their GE Taylor station so it no longer red@2d$2a.1§ed

EstimatedCost: $2.8M

McKinleyd Spy Run 34.5kV:
Rebuild approximately 4.5 miles of the McByl®&un circuit, including a line section
approximately 2.7 miles long to feed Slater Ste¢b2148A)

EstimatedCost: $6.7M

Wall Street 34.5kV station:
Install a neRRoPswitch to feed Slater Steel stg@Ri1b62.3)

EstimatedCost: $.5M

McKinleyl38/69/34.5kV station:

Retire 34.5kV CB6s AJo, AMO, AFO, nAKO,
bus and relocate the 69kV line exit into the statisteylaachigh side circuit swil@R452.4)
EstimatedCost: 8.7M

EstimatedCost:$13.6 M
Projected lService5/16/2022
Supplemental Project 18215214
Project StatusScoping
ModelN/A

AEP Local Plan - 2020

kv

Legend

500 kV

345 kv

138 kv

69 kV

3M45kv

23 kV

New

Bass

Spy Run

Spring
St Slater
Steel

Fulton

McKinley

After

he class into

Spy Run

dat e t 30 e

Fulton

McKinley
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AEPTransmission Zawe3 Process
Hillcrest Adams 69kV Rebuild

! .
Need NumbeAER2019MO30 | S —————— erest

Process Stage&ubmission of Supplemental Project for inclusion in the Local Plan
02/06/2020

Previously Presented: £ o e X R T o (BRI PR _— RPICE - i
Needs Meeting 02/20/2019 = it ngt on [ g
Solutions Meeting 12/18/2019
Project Driver: L Kingsland
Equipment Condition/Performance/Risk

0

SpecificAssumption Reference:
AEP Guidelines for Transmission Owner Identified Needs (AEP Assumptiong Slide 8

ProblentStatement: : :
Hillcrest Bluffton 69kV line L B St IS RS
A 1964 vintage wood pole line

A This line is currently subject to 155 open conditions with the majority being structu .
issues. This trend is expected to increase as the structures and conductof age. e e e .t e e e e A B e —

Adamg§ Bluffton 69kV line
A 1957 vintage wood pole line -

A This line is currently subject to 32 open conditions with the majority being|rotting i
structural issues. This trend is expected to increase as the structures and conduct
age.

Kingsland 69kV station 3 -
ABreakers fAA0 and fABO % BN S T AT it
A 1969 vintage Oil breaker '
A Fault Operations: A(31) B(RBcommended(10)

Wells

- —— —— o — - -

WAdams
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AEPTransmission Zawe3 Process
Hillcrest Adams 69kV Rebuild

Kinnerk

Need Numbe&AER2019/M030

Process Stag&ubmission of Supplemental Project for inclusion in theO2d@&I 22126
Previously Presented: ‘ . — 3
Needs Meeting 02/20/2019 shirSne o Il Osélan

Solutions Meeting 12/18/2019 '
Project Driver:

Equipment Condition/Performance/Risk

— . s, . el e g — .

0]

Kingsland

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

Wells

ProblentStatement:
WVPA/Heartland Industrial Park 1 (Pleasant station)
A WVPA/Heartland has requested a new 138kV delivery point to feed a new inglustrial park®

A 2 industrial customers are already building on this site with room for further ekpansion. TIf§
load growth further constrains an already constrained 69kV network

WVPA/Heartland Industrial Park 2 (Ossian station)

A WVPA/Heartland has target this area for industrial development.
A Potential economic developments have not materialized due to system load Ijmitations.
KinnerkWVPA/Heartland station)

A Customer has made an offer to upgrade this station to 138kV in order to enable to conneg
138kV to the Pleasant and Ossian industrial parks.
Kingsland (1&M Distribution)

A 1&M Distribution has indicated a want to move toward 138kV at this facility de to the
expected load growth in the industrial park north of this station.

— o — —— e

——— o o g ot o ' o . o
Adam

i e s S — et
——— — ——— — — — ————— —— . . —
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AEP Transmission ZoHA& Rtocess
Hillcrest Adams 69kV Rebuild

Need NumbeAER2019IM030 e viation -
Process Stag&ubmission of Supplemental Project for inclusion in theO2626/Z020
Selected Solution: Hneoln
Rebuild the ~9.5 miles of the King8arfttoii Adams circuit asvfed 138kV design Baer :
structure$S2153. 1 stimatedCost: $28.5M Kinnerk
Pleasant
Buitl ~4.5 mile greenfield from Uniondale station to Oss{&2$&gidhstimatedCost: $8M o
Rebuild the BluffioHillcrest 69kV line as the ~26 mile Bluffton to Pleasantwiredit as 6
138KV design structu{®@2153.FstimatedCost: $67.1M P Ellison Rd
(TRt Hillcrest
Build the ~3.3 mile Pleasd&inteerkircuit as-&ired 138kV design struct(82453.4) Uniondale Kingsland :
EstimatedCost: $9.6M tnceln
Magley Baer
Thiele
Install one 138kV rated POP switch koifeechl@ad (82453. 3 stimatedCost: $0.4M Murray : /O
Pleasant
Replace 2 69kV CB6s t owa(®2d53.Bbtimdtddost: 81.6Mrfd Pl easant at K/ ypuiton and. Jefferson |
Install the new 69kV switch called Skips Place to feed the Un{82d&ig.®)ad. e |
EstimatedCost: $0.3M slufion
Skips Place s
Install 69kV switch called Thiele tifeedkoad (S2153.8stimatedCost: $0.6M Magley
Remove CB i Fa(S21539EstinhaledcCGost®I1M st at i on Legend Adams e
500 kv ——— Pennville | N. Bluffton
EstimatedCost:$116.2 M
) ] 345 kV — |
Projected liBervice10/01/2023 Py Bluffton
Supplemental Project 182153419 69 KV
Project StatusScoping 345KV \
- Adams
ModelN/A 23 kV ——
Pennville
New I
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AEPTransmission Zawe3 Process

Lick Station Rebuild

Need NumbeAER20180H012

Process Stage&Submission of Supplemental Project for inclusion in the
02/06/2020

Previously Presented:

Needs Meeting 10/28/2018

Solutions Meeting 12/18/2019

Project Driver:
Equipment Material/Condition/Performance/Risk

SpecificAssumption Reference:
AEP Guidelines for Transmission Owner Identified Needs

ProblenfStatement:

At Lick substation there are six 69 kV circuit breakers with conditic
cCB6s 61,62, 65, 66, 67, and 69
between 195@967. There is a potential for oil spills during routine ma
and fault operations. Il n addit
fault operation counts are as follovi26,6321, 6526, 668, 6719 and 68}.

For most of these breakers, the number of fault operations exceed the

manufacturers recommended number of 10.

There are three 138/69 kV, 18 MVA transformers at Lick. T#1 is a
Westinghouse transformer manufactured in 1956. Transformers #2 a
GE transformers manufactured in 1950. All three transformers have
issues with their LTCs and have significant oil leaks. In addition, loss
transformers can | oad the remai

Local Plan

AEP Local Plan - 2020

actur ed

ai n. Tl
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AEP Transmission ZoH& Rfocess
Lick Station Rebuild

Need NumbeAER20180H012 Don

Marquis
Process Stage&Submission of Supplemental Project for inclusion in
the Local Pl&2/06/2020

Selected Solution: Existing: Lick _. Eirebrick
A At Lick station, replace the three existingl2R8/69

transformers with two 138/12 kV transformers and one 188/69 kV

transformer. The 69 kV bus will be rebuilt in the clear within the

station due to constructability concerns. ThagkB9RG00A ronman

CBs will be installed on the low side of transformer and 69 kV line

exits. An addition8BkV 40kA, 3000A CB will be added at the Legend

station to separate the 138 kV circuits towards the City of Jackson B00 KV |

and Don MarguiS2154.1stimatedCost: $8.3M USKY | o—
A Relocate the Don Margligk 138 kV circuit associated with the i

station work at Lick2154.2) Estimat&bst: $0.7M 69 kv
A Relocate the Firebridkck 69 kV circuit associated with station HOW | ——

work at Licks2154.3) Estimat&bst: $0.8M MaDr(;rl]Jis 13"" —
A Relocate the Ironnidrick 69 kV circuit associated with stalion

work at Licks2154.4) Estimaté&bst: $.5M

EstimatedCost:$10.3 M

Projected k8ervice02/15/2021 Proposed: = Lick _. Firebrick
Supplemental Project 1821544

Project StatusScoping ‘

Model:N/A Ironman

AEP Local Plan - 2020




AEPTransmission Zavie3 Process
Findlay Area Improvement

Need NumbeAER20190H007
Process StageSubmission of Supplemental Project for inclusion in theQ2306/22126

Previously Presented:

Needs Meeting 03/25/2019

Solutions Meeting 12/18/2019

Project Driver:

Equipment Material/Condition/Performance/Risk

Specific Assumption Reference:

AEP Guidelines for Transmission Owner Identified Needs
ProblenStatement:

Findlay Center Station:

A 34.5 kv CBbds A, B,
the manufacturers

C, and D are oil
recommended number

type
of

A 34.5kV cap switcher AA is a N/AR#del (2004) which has been identified for replacement dUiSESSIENE

of spare parts, operational and reliability concerns, and maintenance issues.
Findlay Station

A 34.5 kv CBés A, B, D, aiiID55EMany ofthese bleakeryha
exceeded the manufacturers recommended
AEO0 (3).

A 34.5kV cap switcher AA is a VBM model (1988) which has been identified for replacement

spare parts, operational and reliability concerns, and maintenance issues.
Plaza Street Station:

A 34.5kV CB Ais an oil type breaker (vintage 1948). This breaker has exceeded the manufa

recommended number of fault

East Findlay Station:

operations

A The thresvay switch (1958) has ongoing difficulties maintaining proper alignment of switchle

insulators are capdpin type which often physically failing during switching operations.
**Qil breaker maintenance is difficult due to the oil handling requirements and there is a risk
failures and maintenance. These breakers are FK model breakers that have historical reliabi
lack of spare part availability.

\
|

) Whlrlpool

P

o
:Je:lv.lberty IV—Vest Melrose

\"'.

R} } Plaza streev

g

A, Findilay

%dJa% 5

T

Totte.
M

et

MORRICAL SW

P e

Sou th Fin dlay

diay (Hancock Wood Co-op)

or oil spills during
ty concerns and
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AEPTransmission Zavie3 Process
Findlay Area Improvement

Need NumbeAER20190H054 North Findiaygag city | - 1

Process Stag&ubmission of Supplemental Project for inclusion in theO26@6/2920

Previously Presented: WEST RUTHERFORD SW Northeast Findlay
Needs Meeting 9/25/2019 '
Solutions Meeting 12/18/2019 B

= Tall Timbers ,
Eha':ndmark (Hancock Wood (

Project Driver:

Equipment Material/Condition/Performance/Risk ,Lweﬂ m"o“[ [/
iNorth Crestwood SW - Cooper ﬂr‘g(:rest!wo'i;&

SpecificAssumption Reference:

AEP Guidelines for Transmission Owner Identified Needs | o “.e g 7
Llldland Sw. Z 3
ProblenStatement: PN N 3 o _
Line: diay - North FindlayAsh Avenue : Circuit Centerline
ine: ARD A\{ENq_g?WE ; —
Findlay Findlay Center Circuit (1934) NG £ - 12
V 5 8 — 14
A Length: 3.43 miles Findlay EAST FINDLAY'SV[_!!iEast Findiay g — 23
U —
Original Construction Typend (87%Pre 1964, 1099651974, 3%2012) L i) “Marathon (CUST.) | & j‘D‘
g ¢
A Original Conductor Type: 4/0 Copper 7 ’_4,.,./=«mF,,,d,,y Refine. ‘,,o‘ — 46
' ° — 69
A Total structure count: 98 ICAL S A2
] South Fin ’ 88
A Number of open conditions: 49 By Conters Sk — 115
— 138
A Open conditions include: damaged conductor, pole rot, insect damage, co — 161
insulators : — 230
A Unique structure count with open conditions: 37 83 Findlay Reservolr Sw.. — s
I =" — 500
— 765

A Additional Info: N/A

63
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AEP Transmission ZoHA& Rfocess
Findlay Area Improvement

Need NumbeAER20190H007 & AEFD190H054
Process Stage&Submission of Supplemental Project for inclusion in theQ2/a6/22126

Selected Solution:

A At Plaza Street station, replace 34.5kWitB69k{2000A / 40kA) and remov& CB
bypass switc{82155 JIEstimatedCost: $1.3M

AAt Findlay station,
Circuit Switcher AA with 69kV (2000A (2B&KBE . PEstimatedCost: $4.0M

A At Findlay Center station, replace [B6s
additional 69kV breaker (2000A / 40kA) and change bus to ring configuration, ahd replace
Circuit Switcher AA with 69kV (1200A /2&k38 B stimatedCost: $5.0M

r e p(ROQCA é 40KkABadsreplacel B, D,

Findlay

Existing

E with

A, B,

m
[
7
@
C
S
0
o
=
=

A At Findlay Cenfw replace twway switch with thvegy 69kV POP swit&2165%
EstimatedCost: $0.3M

A At East Findlay, replace existing switch wittayh66&V POP swit&2165)5

500 kW

EstimatedCost: $0.6M

345 kW

A At South Findlay station, perform remote end reB8IBBIRE stimatedCost: $0.5M

138 kv

A Rebuild 1.8 mile Findl&jfth Street 34.5 kV line asset, partially underground for 0|8 miles

69 kV

due to urban construction environment with the remaining mil824&5tjead. (

345kV

EstimatedCost: $15.1M

23 kv

A Rebuild 1.6 miles of double circuit section of the NeWihidlaytCenter 34.5 kV line

(L

New

asset.$2155 pBEstimatedCost: $8.6M

A Replace 4 structures on double circuit section of Newihdleytp4.5 kV line asset.
(S2155.PEstimatedCost: $1.3M

EstimatedCost:$36.7 M
Projected 8ervice06/01/2021
Supplemental Project 18215519
Project StatusScoping
ModelN/A

Proposed

East Lincoln SW

69kV]lbreaker

Findlay

East
Findlay

Findlay
Center

East
Findlay

Findlay
Center

Plaza
Street

Findlay Center
Switch

Plaza
Street

Findlay Center
Switch

Sixth Street
Switch

Sixth Street
Switch

40k A
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AEPTransmission Zawe3 Process

Howard Bucyrus Rebuild

Need NumbeAER20190H016

Process Stage&Submission of Supplemental Project for inclusion in the
02/06/2020

Previously Presented:

Needs Meeting 4/23/2019

Solutions Meeting 12/18/2019

Project Driver:
Equipment Material/Condition/Performance/Risk

SpecificAssumption Reference:
AEPGuidelines for Transmission Owner Identified Needs

ProblentStatement:
A The Bucyrddoward No.2 69kV circuit was originally constructed in 1

wood structures and copper conductor (#1 CU and 3/0 CU). 84% of the line still

utilizes the original 1919 copper conductor.

A Some structures have been replaced over the years; however, they
like for like wood pole replacements.

A The circuit has had 38 forced operations in the last 11 years of whi
been permanent and resulted in 54 hours of down time. 2 out of thg¢
have been caused by conductor failures, the most recent of which
188,000 CMI.

A There are currently 144 open conditions along the 23 mile long ling.
194D9500<106DHH 9 7DDY,

A Age profile (16% r e
19800<€L,99DB%0 0 B&Bs )

A 2% Steel: 98% Wood.

ATSI

919 with

have been

ch 7 have
2 7/ outages
esulted in

12 %

Howard - Bucyrus Center 138 kV.
Bucyrus Center -
Howard 138 Circuit
L
1&\\0‘*‘“5
v

o
East Bucyrus

Bucyrus Center -

]
Sulphur i
Howard 138 Circul

Springs

Bucyrus - Howard
No. 1 69 Circuit

Circuit Centerline

=7
North Galion Switch 12
14

23

Bucyrus - Howar — 34
No. 2 69 Circuit 40

Bucyrus -

5 West Galiofe!or
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AEP Transmission ZoHA& Rtocess
Howard Bucyrus Rebuild

Need NumbeAER20190H016

Process Stage&Submission of Supplemental Project for inclusion in

the Local Pl&2/06/2020

Selected Solution:
Rebuild the Bucyisward #2 circuit (approx. 25 miles) utilizing

Bucyrus

Existing:

556 ACSR conductor. As part of the rebuild the existing Nort

Legend

Galion switch will be retired and the line will be rerouted to pi

500 kV

looped service to West Galion s(@2ds6.)1

345 kV

138 kv

Estimated Cos$51.9M

69 kV

Work at West Galion will be required to terminate the additio

34.5 kV

23 kV

kV feed at the stati@2156.p

Estimated Cos$0.8M
EstimatedCost:$52.7 M

Projected kservice3/31/2022
Supplemental Project 18215612
Project StatusScoping
Model:N/A

Future:

West Galion

Bucyrus

West Galion

North Galion
Switch

Howard

Howard

AEP Local Plan - 2020
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AEPTransmission Zawe3 Process

Hayden
\ \ \ & _i____.m Circuit Centerfine

Need NumbeAER20180H017 Wi £ W N e R,
Process Stag&ubmission of Supplemental Project ol | ;r. B * o
inclusion in the Local R&106/2020 E — 34
Previously Presented: f £ — .
Needs Meeting 04/23/2019 e CEWELGeAy | @
Solutions Meeting 12/18/2019 o e - TTa
Project Driver: 2, | o
CustomeBervice i — 2%
Specific Assumption Reference: S - E R'Uppe, — ;Z
AEP Guidelines for Transmission Owner Identified Ne gy T
ProblenStatement: “u ity | JGRIGGS -
A AERONio is requesting a new 138kV delivery point: k | Robe L

Hayden Station by 6/1/2020. v :
A There are several highly loaded distribution circuit$ at il ]

Dublin, Davidson, & Hilliard Stations that require ajnew o O //

delivery point. s N(f
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AEP Transmission ZoH& Rfocess

Need NumbeAER20190HO017

Process Stag&ubmission of Supplemental Project for ing
in the Local P188/06/2020

Selected Solution:
Cut the existing Aml®ole 138KV circuit into new Hayden
138kV yard usin@24 ACSRS2157 JIEstimated Cost: 1M

Install a new 138kV yard at Hayden station, including 3 ¢
breakers (3000A, 138kV, 6
in a ring bus configuration to serve a 50 MVA transforme

Hayden
clusion Cole Hayden Amlin 1
Existing:
ircuit
SKA CB©6 Legend bus work to be operat
r for AEP 0KV

Ohiolnstall a new DICM (16'X27') with associated compagnents.

Expand the station grading, fencing, and ground grid to
accommodate this new 138 kV($aid7.PEstimated Cost:
$9.2M

Total Estimated Transmission C§40.4 M
Projected kservice06/01/2020
Supplemental Project I82157 12

Project StatusScoping

Model2024 RTEP

345 kV

138 kV

69 kV

345kvV

23 kV

New

Cole Hayden

Proposed: ‘__8_

Amlin 1

AEP Local Plan - 2020
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AEPTransmission Zawe3 Process
East Beaver

Circuit Centerline
-_ 7
- 12

Need NumbeAER20190H023

Process Stage&Submission of Supplemental Project for inclusion in the|Local Plan
02/06/2020

Previously Presented:
Needs Meeting 5/20/2019
Solutions Meeting 12/18/2019

Project Driver:

— 14
— 23
- 34

40
— 46
— 69

88
— 115
— 138
— 1561
— 230
— 345
— 500
— 765

Buckeye Co-op

Buckeye
Co-Op

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

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

ProblenfStatement:
Equipment Material/Condition/Performance/Risk:

The East BeavieBuckeye GOp 69 kV line was built in 1952. 60 out of the 71

wood structures of this 4.5 mile line are of early 1950s vintage and arg affected by
heavy rot and woodpecker & insect damage. There are 26 open A copg 7
this "I?ed The conductor on the entire line has never been replaced sirfjc|
installed.

Operational Flexibility and Efficiency
Currently, the East Beaver 138/69 kV Station
has morthan 2 dissimilaones of
protectiotbus, line, and transformer).

East Beaver

AEP Local Plan - 2020 69



AEP Transmission ZoH& Rfocess

East Beaver

Need NumbeAER20190H023

Process Stag&ubmission of Supplemental Project foy

inclusion in the Local P&06/2020

Selected Solution:

Rebuild the ~4.5 miles BelAuekeye Cap 69 kV radial
line (52158 JIEstimated Cost: $13.5M

At East Beaver station, install three 138 kV breaker ri

ng bus

using 3000A, 40 kA breakers in a ring configuration. Install

new DICM Control House. Install 3 new 3000A, 40 kA
breakers in a ring configurg8an58.PEstimatedCost:
$5.8M

Total Estimate@ost:$19.3 M
Projected Woervicell1/15/2021
Supplemental Project I82158 42
Project StatusScoping
ModelN/A

A 69 kV

Existing:

Don
Marquis

Proposed:

Don
Marquis

Buckeye
Coop

East

Beaver Ll

Buckeye
Coop

East

Beaver Lick

Legend

500 kV

345 kV

138 kV

69 kV

345kV

23 kV

New
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Need NumbeAER20190H026
Process Stag&ubmission of Supplemental Project for ir

in the Local Plag/06/2020
Previously Presented:

Needs Meeting 05/20/2019
Solutions Meeting 12/18/2019

Project Driver:

Operational Flexibility

SpecificAssumption Reference:
AEP Guidelines for Transmission Owner ldentified Negds

ProblentStatement:

The 58nile South PoinBporn38 kV double circuit line
has four delivery points that are connected via hard

er outages.
a -

A

A

hard taps complicate restoration activities and exte
The four Buckeye Coop delivery points are at Mercelrville,

WindsorfFayette, and Addison. These stations are in
remot e

part

of

AEPOSs

S €

clusion

n

restoration activities more difficult and resulting in lo

outages.

Over the last five years these delivery points have
accumulated 1,348,755 CMI.
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AEP Transmission ZoHA& Rtocess
South PointSporn

Need NumbeAER20190HO026

e . : : 4 )
Process Stag&ubmission of Supplemental Project for in¢lusion ‘ New 3-way Switch
in the Local P188/06/2020
. ‘ AEP Station
Selected Solution:
Instal&vay 138 kV (2000 A) MOABO6s at Mercerville hard tO)chkeyeCoopStation
including dead end structures to connect to new switch gole \. /

location(S2159 JIEstimatedCost: $2.2M

Install3vay 138 kv (2000 A) MOABOGs at Windsor hard tap.
(S2159.PEstimatedCost: $1.3M .

Install3vay 138 kVv (2000 A) MOABGs at Fayette hard tap. = A nd
the existing line 0.25 miles to the new switch (8245018

Estimated Cost: $3.5M Scottown Mercervil
Installa3vay 138 kV (2000 A) MOAB&6s ¥ Addi so hara a Sporn
including dead end structures to connect to new switch gole .

location(S2159 YEstimated Cost: $2.5M
Total Estimate@ost:$9.5 M

North .
Gavin

Projected Bervice#/30/2021 North crown iy

Supplemental Project 18215914 ISD(())lljrt\t Proctonvle Windsor Addison
Project StatusScoping Aopie

Model:N/A Grove
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AEPTransmission Zavi& Process
CrooksvilleNorth Newark Rebuild

Circuit Centerline

N ewark —7
Need NumbeAER20190H030 i —
Process Stagesubmission of Supplemental Project for inclusion E I R —
in the Local P188/06/2020 ek ®
, S A S Ten o .
Previously Presented: K5 i e Gty T
Needs Meeting 6/17/2019 s YOl —
Solutions Meeting 12/18/2019 : TN a(Licking o
Project Driver: o
Equipment Material/Condition/Performance/Risk b ,ﬁl‘;i":";i{n _
SpecificAssumption Reference: s s Coop. = —hesviig
. o . Green Twp II; ¢ Shinnick Stre
AEP Guidelines for Transmission Owner Identified Neefls oU"  coopermill
_ Sterling > Tv;'pjr: g
Eroblenﬁtatement. iT': il ——— Norval Par
ine: i et Zar
CrooksvilleNorth Newark (Vinta852) K Woond
A Length: 30.63 Miles South "
A Original Construction Type: Wood > “Ea{ Lantiam
A Original Conductor Type: 266,800 CM ACSR 26/7 (Partridge) Newton Tv
A Momentary/Permanent Outages: 5 outages last 5 years | ™Y e " Roseville
A Number of open conditions: 338 b ecico T SN S— Rosevile
A Open conditions include: Pole Rot, Insect/Bird Damage, Pamaged g - . = O ttlald
Conductors, Ground Wires, & Guy Wires. A SCP Somerset \....C vooksville
(Texas Eastern)
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AEP Transmission ZoHA& Rtocess
CrooksvilleNorth Newark Rebuild

Need NumbeAER20190H030

Process Stag&ubmission of Supplemental Project fof
inclusion in the Local P&06/2020 North 316

Newark Miles Crooksville

Existing:

Selected Solution:

Rebuild the existing 3tiile Crooksvilldlorth Newark ling
using 795 ACSE8216)

EstimatedCost:$55.6 M

North ~31.6 .
Projected kservice12/1/2023 Newark e crooksvile
Supplemental Project 182160

14

Proposed:

Project Statu€Engineering Legend

ModelN/A 345 kV

138 kV

69 kV

345kV

23 kV

New
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Need NumbeAER20190H056

Process Stag&ubmission of Supplemental Project for

inclusion in the Local P&06/2020

Previously Presented:
Needs Meeting 10/25/2019
Solutions Meeting 12/18/2019

Project Driver:
Equipment Condition/Performance/Risk

SpecificAssumption Reference:
AEP Guidelines for Transmission Owner Identified N
(AEP Assumptions Slide 8)
ProblentStatement:
Huntley Station

69/12kV Transformer #6

A The 1976 vintage 69/12kV transformer (33 MVA) K
beyond repair in the field.

as failed

=}
2
g

“‘q““ . \\0\\‘.‘g
il

S Britton

-
S

AEPTransmission Zavie3 Process
Huntley Failed Bank Replaceme
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AEP Transmission ZoHA& Rfocess
Huntley Failed Bank Replaceme

Huntley

Need NumbeAER20190H056

Process Stag&ubmission of Supplemental Project fof
inclusion in the Local PR406/2020 O
Selected Solution:

Huntley Station:
Replace the failed 69/12 kV transformer #6 with a ney 138/12
kVtransformeR16]

EstimatedCost:$0.4 M
Projected l#service11/10/2020

Supplemental Project 182161 Legend
Project Statu€Engineering 345 kv
ModelN/A i

69 kV

3M45kv

23 kV

New
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AEPTransmission Zavie& Process
Shawtow8witch

Need NumbeAER20190H057

Process Stag&ubmission of Supplemental Project for
inclusion in the Local P&06/2020
Previously Presented:

Needs Meeting 10/21/2019 N ) ook Wood £ |-
Solutions Meeting 12/18/2019 "

Project Driver:
Customer Service

McComb (OP)

Specific Assumption Reference:
AEP Guidelines for Transmission Owner ldentified Needs

ProblentStatement:

Buckeye Power, Inc. on behalf of Hancock Wood Eléctric, Inc |
has requested a new delivery point adjacent to theieristing - N |
site. AEP plans to relocate the existing switch to be @ble to o a8
serve the new delivery point. . o

a8
— 115
— 138
— 161
— 230

— 345
— 500

— 765
1
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AEP Transmission ZoH& Rfocess

Need NumbeAER20190H057

Process Stag&ubmission of Supplemental Project fof

inclusion in the Local PR06/2020

Selected Solution:
Upgrade the customer radial to 138kV standards (operated &
in anticipation of customer and full line conversion(&2182KV .
EstimatedCost: $0.4M

Replace the existBigawtowBwitch with a 138kV standard swiich

(operated at 34.5kV) with SCADA controls. Additional structu
required on either side of the s(@@2i62.PCost: $1.3M

Total Estimate@ost:$1.7 M
Projected kservice5/31/2020
Supplemental Project 182162 412
Project Statu€=Engineering
Model2024 RTEP

ShawtowBwitch
. e Hydrol Shawtown
EXISU ng Switch Switch e
Legend
[
1t 34.5 so0kv Shawtown
5KV | e—— (H.W. Coop)
138 kV
69 kV
345kV
res al
23 kV —
New
Hydrol Shawtown
Switch Switch [
Proposed

Shawtown
(H.W. Coop)
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Need NumbeAER20190H061

Process Stag&ubmission of Supplemental Project for

inclusion in the Local P&06/2020

Previously Presented:
Needs Meeting 11/22/2019
Solutions Meeting 12/18/2019

Project Driver:
Customer Service

Specific Assumption Reference:

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

ProblentStatement:

A The City of Dover (municipal customer) has a no
open 69kV backup delivery point from AEP at So
Intertie Switch. Dover is normally served by AEP

North Intertie 138kV station. Dover has requested that

AEP close the normafign 69kV switch, to provide
paral l el points of ser
MW.

AEP Local Plan - 2020

AEPTransmission Zavie& Process
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AEP Transmission ZoH& Rfocess
Dover 69kV Service

Existing:
Need NumbeAER20190H061 wes s Cast
o ) Dover Switch Dover
Process Stag&ubmission of Supplemental Project fof
inclusion in the Local P&106/2020 . ‘ ‘
Selected Solution: Normally-open

Closethenormalypen Sout h I ntertie 69kV Switch ‘U@ toward
the City of Dover, to provide two points of service. Adjust area

protective relaying settings, to account for the normal 69kV g'ctf\//g:
service to DowWestDojeA®KR&icutEast Dover
(S2163 Proposed:
EstimatedCost:$0.02 M West Iﬁfetgir; Do
Projected kService12/19/2019 pover Switch pover
Supplemental Project I82163 ‘ ‘ — JLegend
Project Statu€Engineering T —
Model2024 RTEP fggk':’
City of 3:-35:! —
Dover —
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AEPTransmission Zavi& Process
Delaware CB 114 Replaceme

Circuit Centerline
-7
- 12

Lincoln (CSP) Twe o
Need NumbeAER20190H062 Deinlide : -2
Process Stage&Submission of Supplemental Project for inclusion in the *
02/06/2020 Park (CSP) B :E
Previously Presented: Delaware —
Needs Meeting 11/22/2019 (CSP) L
Solutions Meeting 12/18/2019 B Pelaware Twr - B —
Project Driver: ' ' — 161
Equipmer@ondition/Performance/Risk, Operational Flexibility e

— 345
SpecificAssumption Reference: > | S

AEP Guidelines for Transmission Owner Identified Needs (AEP Assu — 765
8) dTw
ProblenfStatement: . i HYATT SW.
Delaware 138kV Station: HYATT ©

. . : oo HYATT
Over the last five years Delaware station has accumulated approxima
minutes of customer interruption associated with 19 outages at the st

§
‘\‘0
138 kV Circuit Breaker 114 ¥
A CB 114 is an FK type oil breaker (1964 vintage)

A These are oil breakers that are difficult to maintain due to the requi :
handling. There is an increased potential for oil spills during routing maintenance
and failures with these types of breakers.

A Other drivers include damage to bushings, spare part availability, historical
reliability, and lack of vendor support of the breakers.
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AEP Transmission ZoHA& Rtocess
Delaware CB 114 Replaceme

Need NumbeAER20190H062 Hyatt

Process Stag&ubmission of Supplemental Project fof
inclusion in the Local P&106/2020

Selected Solution:

Repl ace the |Iine breaker| towards Hyatt, CB 611406, with a
3000A 40 kA 138 kV circuit breaker, to ecdamdination
with the previously approved Delaitgadt 138 kV
transmission line rebid105) (52164

EstimatedCost:$0.5 M Legend

Projected loervice6/1/2021 ij: ::
138 kV

Project StatusScoping 345KV

23 kV

M0d6| N/A New

O

Delaware

Supplemental Project 182164
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AEP Transmissioone MB Process
Stuart Area

Need NumbeAER2018AP016
Process StageSubmission of Supplemental Project for inclusion in the2/a¢&d28n

o Alum Ridge

o

Previously Presented:
Needs Meeting 1/11/2019
Solutions Meeting 1/17/2020

le Fieldale - Roanoke

ProjectDriver:
Operational Flexibility and Efficiency

SpecificAssumption Reference:
AEP Guidelines for Transmission Owner Identified Needs (AEP Assumptions Slid

o

Blaine . Fieldal

§ Philpott

Woolwine
o o
5asBassett

Stanleytgvitanle,
&

ProblenStatement:
There is approximately a total of 230 MVA of load being served on the 138 kV an

networks throughout Carroll County, Wythe County, Grayson County and Galax C
Approximately 120 MVA is served off of the 138 kV line from Jackidfradierry
Wythe. The 69 kV network afliffdeyGalax/Fries serves approximately 110 MVA.
Under M-1 scenarios involving the 138 kV sources there is the potential to drop al *Willis Gap * —
Stuart

of load.
- Claudville

gtuart

F\e\‘“\B -

" (Potential New Station Site)

Originally, AEP proposed supplemental project S1295 to address this concern. B
recent needs identified in Floyd County VA, AEP believes a more holistic solution
resolve these needs collectively. AEP has recommended cancelation of supplemental project

S1295 (Presented 5/31/2017 SRTEAC).
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AEP Transmissioone MB Process
Stuart Area

Need NumbeAER2018AP020 B
Process Stag&Submission of Supplemental Project for inclusion in the2l2¢&2an "";f,;,r%.

Previously Presented:
Needs Meeting 1/11/20129 .. 00000
Solutions Meeting 1/17/2020 :

PI‘OjeCIDI‘iver: Circuit Centerline X rar 5
Equipment Material/Condition/Performance/Risk - .y

Claytor

Alum Ridge

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

ProblentStatement:

A TheClaytoir West Bassett 138 kV circuit (38.1 mi.) consists primarily of 1948 vintage wood pole struct
with 556 ACSR overhead conductor and currently has 255 open conditions on 126 unique structures
rot top, rot heart, broken insulators and woodpecker/insect damag@0Epata@l ®f 7 permanent
outages resulted in 167,488 customer minutes of interruption.

A The FieldaleWest Bassett 138 kV circuit (6.5 mi.) consists primarily of 1948 vintage wood pole struct s G ERIEEE °-p... pott
with 556 ACSR overhead conductor and currently has 48 open conditions on 29 unique structures w = *g;m«
71% of the circuit. Conditions include rot top, rot heart and woodpecker damage. West Bassett

A Fieldalé Stuart 69 kV circuit (19.2 mi.) consists primarily of 1939 vintage wood pole structures and cu
has 178 open conditions including brokemrosgdsroken conductor strands, damaged shield wire and 9
woodpecker damage. FromZi&, a total of 6 permanent outages and 12 momentary outages were Ei e
observed. ieldale . oupent e

Fleldcrest Mill

A Fieldalé West Bassett #1 69 kV circuit (7.1 mi.) consists primarily of 1926 vintage wood pole structure g Stuart * R shemeia aPgR'" * g
4/0 ACSR and 556 ACSR overhead conductor and currently has 23 open conditions on 21 unique str ' =
including rot top, insect damage, broken ground wireliteapoilg and woodpecker damage.

A Fieldalé West Bassett #2 69 kV circuit (6.9 mi.) consists primarily of 1962 vintage wood pole structures with

336 ACSR and 556 ACSR overhead conductor and currently has 20 open conditions on 16 unique structures
including rot top, broken exoss, insect damage, loose knee brace and woodpecker damage.
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AEP Transmissioone MB Process
Stuart Area

Continued from previous slideé e g
Problem Statement:
Circuit Centerline Ml Hings
Stuart Station —7
— 12
The 69kV CBs D and E are oil filled breakers without secondary oil containment. Oil filled circuit breakers have _ ;;‘
much more maintenance required due to oil handling that their modern, SF6 counterparts do not require. CBs —
and E are 2 of 15 in the-FKB1900aL model family remaining on the AEP system. This scarcity of sister units n

makes finding spare parts for these units unviable, and these models are no longer vendor supported. A
malfunction report from 2005 documented that CB D was slow to trip on a lightning faBtuantthe Fieldale

circuit and that CB F at Floyd cleared it; this report also mentioned that this was the second such occurrence o
low trip for CB D.

Philpott DaPhllpoll

=
Bassett
B E;Eﬂ

ne
Woolwine

The 69KV CS AA is an S&G&Datbdel. The S&C 2030 circuit switcher model family has no gas monitor and
sister units on the AEP System have experienced malfunctions since 1999; the major ones include gas loss, :

__Stanleytown
M. n

interrupter failures, and operating mechanism failures. o Mmgngama
Morris Nmmﬂ<§§fﬂe

Stuart Substation deploys 48 relays, implemented to ensure the adequate protection and operation of the PP )

substation. Currently 45 of the 48 relays (94% of all station relays) are in need of replacement. There are 39 . Stuart . »

electromechanical type and 3 static type relays with significant limitations in regards to spare part availability i = u - snemeia i

addition to a lack of vendor support and no capability for fault data collection and retention.
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AEP Transmissioone MB Process
Stuart Area

D~

Continued from previous slide

Problem Statement:

Smith\Lane

West Basset Station —m

| North cn-ybr%c'““"

The 138 kV CB A is a GE FK oil type breaker that has seen 77 fault operasiemnvicevdeittt is one of

only 13 remaining of its model ty@@95800) on the entire AEP system; spare parts availability is a major
concern. The 72.5 kV CBs J, K, and L are GE FK oil type breakers as well with CB L seeing 40 fault operd
over is iservice life. These are three of only 27 remaining of the their m@@eb2yig®¢bKon the entire Circuit Centeriine L.,
AEP system; spare parts availability is a major concern. In addition, these four oil filled breakers have mugs — 7 e A e

maintenance required due to their oil handling that their modern SF6 counterparts do not require. - E

— 23

Alum Ridge

The 138/69/34 kV transformer #1 has an upward trending of oil moisture content resulting in decreasing g
dielectric strength. Increasing moisture content is a result of water ingress and/or break down of paper ins
of TF windings. The moisture content has since decreased without improvement to the dielectric strength.
circuit strength breakdown caused by the amount of thermal through fault events, mostéOnhescess of 70(
lead to major gassing of the unit and carbonization of the insulating paper.
West Bassett Substation currently deploys 62 relays, implemented to ensure the adequate protection and e
operation of the substation. Currently, 55 of the 62 relays (89% of all station relays) are in need of replacq *5'""

West Bassett N\ stanteytown
There are 53 electromechanical and 2 static type with significant limitations in regards to spare part availa - Stanisggn
fault data collection and retention in addition to a lack of vendor support. el

Fleldcrest MIIIE =

Morris wawﬂe
Floyd Station LU )

Willis Gap
Sheffleld (AP)@'“'" Ay
=

The existing MOAB ground switch design on the high side of transformer #2 needs to be replaced with a g
switcher to improve the protection scheme and safety of personnel in the station. AEP has been strategica
targeting ground switch MOABSs for replacement due to the burden that these devices place on Transmission
circuit breakers for clearing Distribution Transformer faults.
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AEP Transmissioone MB Process
Stuart Area

B Alum Ridge

......

Need NumbeAER2019AP036
Process Stage&Submission of Supplemental Project for inclusion in the2ldc& (e

Previously Presented:
Needs Meeting 9/25/2019
Solutions Meeting 1/17/2020 P i

o
BasBassett

ProjectDriver:
Equipment Material/Condition/Performance/Risk S
e Y e Stanleytgu§tanie,

Blaine . Fj, i
e l;leldale Fleldale~Rnanuke a

SpecificAssumption Reference:
AEP Guidelines for Transmission Owner Identified Needs (AEP Assumptions Sl

deg SN

ProblenStatement:

A The Floy&tuart 69 kV circuit (21.0 mi.) was originally built in 1939 consisting ¢
structures and predominately 4/0 ACSR 4/1 overhead conductor. 88% of the
are 1939 vintage. Core drilling shows significant loss of material in wood pol¢
decay and woodpeckers. The overhead conductor and shield wires are grea
years old, exceeding the recommended lifespan of these components. Betwsg
2014 and March 2019, 9 momentary and 2 permanent outages have occurrec
circuit. There are 52 open conditions mainly from woodpecker and wood rot.

Willis Gap * s
* Stuart
Claudville

~ (Potential New Station Site)
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AEP Transmissioone MB Process

nAlum Ridge

Need NumbeAER2019AP037
Process Stage&Submission of Supplemental Project for inclusion i
Plan2/27/2020

Previously Presented:

Needs Meeting 9/25/2019

Solutions Meeting 1/17/2020

ProjectDriver:
Equipment Material/Condition/Performance/Risk

n Woolwine

SpecificAssumption Reference:
AEP Guidelines for Transmission Owner Identified Needs (AEP Willis Gap * .
Slide 8) * Stuart
*:Iaudville
ambsburg . (Potential New Station Site)

ProblenStatement:
A Willis Gap station is served via a radial 14.5 mile, 138 kV line

Station and serves approximately 25 MVA of peak load.

AEP Local Plan - 2020

Stuart Area

Blaine . Fj i
e i;leldala Freldale~Roanuke




AEP Transmissioone MB Process
Stuart Area

Need NumbeAER2019AP038

Process StageSubmission of Supplemental Project for inclusion in th s :
Plan2/27/2020 e IS

anoke

Previously Presented:
Needs Meeting 9/25/2019
Solutions Meeting 1/17/2020

ProjectDriver:
Equipment Material/Condition/Performance/Risk

.......

= l;ieldale Fieldale - Ro

Blaine

SpecificAssumption Reference:
AEP Guidelines for Transmission Owner Identified Needs (AEP Ass

Slide 8)

ProblenStatement:
A Distribution has requested the need fo€muneéwilStation located Wilis Ga
between the existing Willis Gap and Stuart stations in order to dec * - ' * —
exposure to lengthy 34.5 kV distribution circuits fed from Willis Ga * _
stations. A new distribution station source will allow for the opport Claudville
establish two new 34.5 kV feeders by splitting up the Willis Gap/A
line miles) and the Stuart/Carroll (267 line miles) distribution feeders. e
Willis Gap 138/34.5 kV #1 transformer is projected to be loaded to 28.4 MVA,
or 101% of its 28.0 MVA capability by winrg3. 20@2ne@laudville
station will alleviate this projected overload.

° (Potential New Station Site)
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AEP Transmissioone MB Process
Stuart Area

Need NumbeAER2018AP016, AEP018AP020, AER019AP036, AERO19AP037, AERO19

AP038

ProcessStage:Submission of Supplemental Project for inclusion in the2ld¢&d2an

Selected Solution: Existing Proposed
R Construct ~12.5 miles 138 kV line from AlumRigger®2179 )L EstimatecCost; $34.3M[ar |

A Construct ~6.5 miles 138 kV line from Alum RidggSaIHeyEstimatedCost: $20.6M \

A Construct ~7 miles of 138 kV line from-FahyatendS2179.8EstimatedCost: $17.6M
A Construct ~1.25 miles of double circuit 138 kV line Rtauleyemt/(52179 YEstimated

Philpott Dam

A Construct ~1.2 miles of 138 kV line from Philpaity3ongS2179 pEstimated Cos$3.6M [ Phitpott Dam |
A gonstruct ~22 miles of 138 kV line from Salem Highway tqSXlfOBaEptimatedCost: _
65.0M

A Construct ~21 miles of 138 kV line from SalemPAdigystay¢S2179 BEstimated Cost:

$6OOM Woolwine -

A Construct ~11 miles of 138 kV line froi/BlaivdndS2179 PEstimatedCost: $29.2M
A Construct ~10 miles of 138 kV line from Salem HigbalayrteéS2179. IEstimatedCost:

$29.6M

AV

<
A Remove ~11 miles of 69 kV line froAveloldngS2179.)EstimatecCost:$1.3M
A Remove ~10 miles of 69 kV line fror\Bioawin€S2179.)Estimated Cost: $4.8M e . = e T
A Remove ~12.2 miles of 138 kV line from Alu@laRidg82179.)&EstimatedCost: $1.2M Highway
A Remove ~6.25 miles of 138 kV line from AldRoRit{§8179.4EstimatedCost: $0.8M
A Remove ~19 miles of 138 kV line frorMERyBasse(2179.)FEstimatedCost: $12.1M
A Remove ~6.4 miles of 138 kV line from-PelstaBasse(52179. E stimatedCost:$2.9M
A Remove ~0.34 miles of 138 kV line from PHitpdpc$2179.)EstimatedCost: $0.1M 00KV | e
A Remove ~19 miles of 69 kV line from Fieldale (8Rr@amE stimatedCost: $8.3M MG | —
A Remove ~7.1 miles of 69 kV line from Fieldale to WeSBI%S8E stimatedCost: $10.1M i
A Remove ~6.8 miles of 69 kV line from Fieldale to WeSBaSE(E stimatedCost:$9.5M i

Cost: $5.3M
A Construct 0.07 miles of 138 kV line from Bass@&tSsetfB2179 FEstimatedCost: $1.5M

Stanleytown
Willis Gap

Legend

345kV

23kV ——
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Continued from previous slideé

A At Floyd station, instdlB8 kV circuit breakers (3000 A, 40 kA). Insidl fwigtuit
switcher on T2 (3000A, 40 kA). Station expansion to accommodate new equipment and

DICM. Install 138 kV line relaying CCVTOEistingbr eaker

transformer #2 protec{®2179.2EstimatedCost: $6.0M

A At Fieldale statio'(g, retireagEQ kV CB(S, D a$nd C. Install CCVTs and arresters on 138 kV
West Bassett Li®2179.2ZEstimatedCost: $0.7M

A At Basésett switch, install 138 kV Switch 38tk\2MOARS2179.2FE stimated
Cost: $0.5M

A At Bassett station, convert station from 69 kV to 138 kV. Install 138/12 kV transformer
with higiside circuit switchtensclosur@nd associated distribution feeders.
(S2179.2& stimatedCost: $0M

A AtClaytostation, install line relaying. Remavetrapreplace 1590 AAC risers.
(S2179.2%FstimatedCost: $0.9M

A Retire Philpott 138 kV switch strS2t&9.26 stimatedCost: $0.3M

A At Willis Gap station, inste®8kV MOABs. Terminate new Salem Wighiway

West Bassett

Gap 138 kV lin82179.2EstimatedCost: $0M

A AtWoolwinstation, convert station from 69 kV to 138 kV. Retire/remove 69 kV switch
structure, 69 kV MOABSs, 69/34.5 kV transformer. InstaldyB8vkiYtB structure
with MOABSs, 138/34.5 kV transformer wattiehattuit switch&2179.28
EstimatedCost: $0M

A At Salem Highway station, establish new 138 kV station replacing Stuart Station. Install
138 kV breaker ring bus, 138/34.5 kV & 138/12 kV transformesdeittiricigih
switchers. Terminate Huffman, Floldiayslon#38 kV circui{&2179.29
EstimatedCost: $0M

A At Stuart station, retire and remove all existing equipment and control house.
(S2179.3EstimatedCost: $0M

A AtStanleytowstation, convert station from 69 kV to 138 kV. Retire/remove 69 kV
switch structure, 69 kV MOABS, 69/12 kV transformer. Instathyl 3@kth3
structure with MOABS, 138/12 kV transformersidth diigiit switch&2179.31
EstimatedCost: $0M
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A AtClaudvillstation, establish new 138/34.5 kV distribution - -
station with238 kV CBs, 138/34.5 kV transforme84uad 3
kV feeder$S2179.3FEstimatedCost: $0M

A Provide transition, entry and termination for OPGW connectivity

at Willis GaglaytgrAlum Ridge, FloydholwineStuart, [enipor |

FairystonePhilpott Dam, Bass&tianleytowirieldale, and :

SalemSnghway to support fiber re{8gihgo.3%E stimated ¥

Cost: $.7M . Coom]
Ancillary Benefitsthe new Salem High¥alis Gap 138 kV
line provides an additional support to both the Galax area and the - — — o —
Stuart area during contingency scenarios. Highway

Total Estimated Transmission C8826.9M
Projected kbervicel0/31/2027 =
Supplemental Project 182179134

500 kV

Project StatusScoping oW

138 kV

ModelN/A ey

345kV
23kV

New




Need NumbeAER2019AP026

Process Stage&Submission of Supplemental Project for inclusion in the
Local Plag/27/2020

Previously Presented:
Needs Meeting 7/24/2019
Solutions Meeting 1/17/2020

ProjectDriver:

Equipment Condition/Performance/Risk, Operational Flexibility and
Efficiency

SpecificAssumption Reference:

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

ProblentStatement:
CarbondalieKincaid 46 kV #1 (~14.8 miles)
A Majority of the circuit is constructed with 1950s wood and lattice structures
A The conductor is greater than 65 years old. Grounding on this line does not meet current
standards.
A Between 202818 the circuit experienced 16 momentary and 6 permanent outage resulting in
approximately 140k customer minutes of interruption
CarbondalieKincaid 46 kV #2 (~18.6miles)
A Majority of the circuit is constructed with 1950s wood and lattice structures
A The conductor is greater than 65 years old. Grounding on this line does not meet current
standards.

A From 2018018 the circuit has experienced 16 momentary and 7 permanent outages resulting
in approximately 390k customer minutes of interruption
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Problem Statement (contdd):
Carbondale 138/69/46 kV Station
A 46 kV and 69 kV CBs A, B, C, D, F and G areGH48682500 type breakers.
0 Spare parts for these units are difficult to impossible to obtain, and this model type is no
longer vendor supported
0 These breakers are oil filled without oil containment; oil filled breakers have much more
maintenance required due to oil handling
0 These breakers have each exceeded the designed number of full fault operations (10). CB
A: 154, CB: 49, CE: 78, CB: 75, CiB: 94, Ci&: 100
A carbondale 138/69/46 kA TiRanufactured in 1972, has experienced a sharp increase in
combustible gas concentrations in January 2016.
o Numerous gasses have remained at elevated levels, including acetylene at IEEE Condition
4 and ethylene at IEEE Condition 2.
0 The concentrations present are strongly correlated to electrical discharges of high energy
and thermal faults in excess &€700

o Despite declining moisture levels and improving interfacial tension, oil power factor levels
are on the rise, and dielectric strength is declining. This supports contamination in the oil
from the high energy discharges and thermal faults.

A The current MOAB/Ground SW configuratidhareak&s a fault in the station to signal the
remote end breakers to open; this is a known safety hazard in legacy station designs.

A The 138 kV line section towards Kanawha River terminates directly into the bus which creates a
lack of operational flexibility when switching for faults on the circuit.

A Carbondale Substation currently deploys 64 relays, implemented to ensure the adequate
protection and operation of the substation.

o 36 of the 64 relays (56% of all station relays) are in need of replacement.

o 36 of the electromechanical which have significant limitations with regards to fault data
collection and retention. Spare parts for these relays are difficult to obtain.
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