Submission of Supplemental Projects for
Inclusion in the Local Plan

AEP Local Plan -2019



AEP Transmission Zone M-3 Process
Bockoven Switch

Need NumbeAER2018MO005

Process StageSubmission of Supplemental Project for ing
in the Local Plaf2/2019

Previously Presented:
SolutioMeeting 11/29/2018
NeeddMeetingl0/26/2018
Supplemental Project Driver:

CUStom@equeSt R \"—--.:ﬁi}; :-::—‘.t Y Cir_cuit}'CenterIine
SpecificAssumption References: . = - o
AEPGuidelines for Transmission Owner ldentified Needs ‘ - . | o —

Assumptions Slide 7) 3 &7 Vel Vg ol o

Problem Statement: - Sl (P % T sal C
A customer has requested connection of a 2.3MVA load CESEES <l : _ .
Bernd Portland 69KV line. ~ - — ' — 161

. T = 230

— 345

(f = ~North Portiand .

e IR — 765
s _ :

AEP Local Plan -2019 2



Need NumbeAER2018M005

Process StageSubmission of Supplemental Project for inclusion
in the Local Plaf2/2019

Selected Solution:

Install a-@&ayPoPswitch calleBockoveB8witch with line

MOABs with automatic sectionalizing between Trinity and North
Portland 69KV switches. Install 0.5 mile extension to customer with
556 ACSR conductor.

Estimated Cos$2.6M
Projected kservice:1/15/2019

Supplemental Project ID: S1791

AEP Local Plan -2019

AEP Transmission Zone M-3 Process
Bockoven Switch

Trinity Bockowven North
Switch Switch Portland
= ®

500 kv

345 kv

Marathon Load

138 kV

69 kV

3M45kv

23 kV

New




AEP Transmission Zone M-3 Process
Isabella Station

Need NumbeAER20180HO010
Process Stage&Submission of Supplemental Project for inclusion in the

Previously Presented: I = D v
Solution Meeting 11/29/2018 {“"'{* y Yol
} I : ~ !

Needs Presented: 10/26/2018

Supplemental Project Driv&@ustomeservice
SpecificAssumptionReferences:

AEP Guidelines for Transmission Owner Identified Needs (AEP Assu

Circuit Centerline

Slide ¥ —7
ProblenStatement o
Customer Service #1: AB® has requested a connection to the Crooks o
North Newark 138 kV circuit. Isabella station will replace their Redfielg Isabella Station -

- 69

Redfield Distribution equipmentis in need of rehab and it is distant frc
Distribution load centers. The starting load at Isabella will be 3.5 MVA
ultimate load will be 10 MVA. Load will be transferred load from Redfigie=as
South Fultonham. The existing Redfield 69kV Station has experienced
CMI over a three ypariod

SOMERSET SW 88
0 Redfield

— 115

— 138

161

— 230

— 345

| — 300

AEP Local Plan -2019 4



AEP Transmission Zone M-3 Process
Isabella Station

Need NumbeAER20180H010
Process StageSubmission of Supplemental Project for inclusion
in the Local PldaM2/2019

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

Isabella Crooksville

Estimated Cos$2.07M
Projected IS Daté/15/2019 500 kV

345 kv

Legend

AEP Ohio Load

Supplemental Project 131792 138 KV

69 kV

3M45kv

23 kV

New

AEP Local Plan -2019 5



AEP Transmission ZoH& Rfocess
Friesindependence

Need Numbe”AEP2018AP001 el “  Austinville

Process Stag&ubmission of Supplemental Project for inclusion
Local Plan 8/29/19

PreviouslhPresented:
Needs Meeting 10/26/2018
Solutions Meeting 1/11/2019

ProjecDiriver:
Equipment Condition/Performance/Risk

Specific Assumption Reference:

AEP Guidelines for Transmission Owner Ildentified Needs (AEP Fries
Assumptions Slide 8 [Eres

Problem Statement;:

The FriesIndependence 69KV line is an 11 mile long radial line Jubal Early,
maintenance cannotbe performed due to a lack of outages aval
line. Approximately 20 MVA is served out of Independence duri Galax
peak conditions and is dropEed for outages on this circuit:2Pd8 Gaf@

the Fries Independence 69 kV circuit has experienced 5 perma

outages and 4 momentary outages, resulting in approximately
customer minutes interrupted.i Fmeéspendence 69 KV line has 2 Independence
open conditions associated with the structures that make up the

Conditions include woodpecker damage and rot top. Majority of it il
utilizes 1950s wood structures

Byllesby

Clittview

AEP Local Plan -2019 6



AEP Transmission ZoH& Rfocess
Friesindependence

Need NumbeAER2018AP001
Jubal Early Independence

Process Stagesubmission of Supplemental Project for Station R
inclusion in the Local BI28/2019

Selected Solution: e

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

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

Estimated Cos$32.5M 345 kv
Projected kbervice:6/1/2022 133 kv

L
69 kY
A6 kv ]
Project StatusScoping New —
ModelN/A

Legend

Supplemental Project IB1851

AEP Local Plan -2019 V4



AEP Transmissidonet3 Process
Fieldale

Need NumbeAER2018AP007
Process Stag&ubmission of Supplemental Projectfor includiocanh ftteen 8/29/19

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

ProjectDriver:
Equipment Condition/Performance/Risk A N
& Stanleytown

Specific Assumption Reference: Patriot Centre
AEP Guidelines for Transmission Owner Identified Needs (AEP Assumptions Slide 8) =]
ProblenStatement: v
Fieldale Station: Circuit breakers fAJo (remwent] e Fieldale 15 ¢
The drivers for replacementare bushing damage, no repair part availability and potential of PCB (polychlori &l wwnsinsville (AP)
presence. PCB was used as coolantand lubricantin electrical equipmentbecause oftheir insulation capabi Fleldcrest Mille g Martinsville
manufacturing was stopped in 1977 because of evidence of environmentissues and harmful health effects. [!l E]
equipmentinstalled prior to 1977 is at risk of having PCB contents. jii . » Aerie Novilhasal
BreakeB BC0 (30 fault operations) and AACO (31 fau P is
across the system because of safety concerns. These types of breakers tend to fail violently, frequently disp P
shards from their bushings during failures which is a safety issue for station personnel and public. é

% Dupont (AP) -
BreakerB GO (36 operations), AC0O (47 operations), a 2 ers |
and CH8 (CBC & D). Oil breaker maintenance has become more difficult due to the oil hand8rajsequired. ¢ °
notorious for mechanical damage related to the ‘9
Circus wi tchers ADDO and AEEO are Mark V type. Mark Vdés are an obsolete type that do not coordi

packages. Other drivers for replacementare age and no repair partavailability. Transformer 3 (recently failed) is showing a
breakdown in winding insulation (dielectric strength). Italso shows C2H2 levels above IEEE thresholds. Age and shortcircuit
strength breakdown (dueto the amount of through faults suffered) is the main driver for replacement.

Transmissidines out of Fieldale have pilotwire protection. Copper pilotwire is an obsoletestackhelogy, and
telephone companies almost never use it anymore, itis increasingly difficult to find suitable pilot wire cable and hardware.

AEP Local Plan -2019 8



AEP Transmissidonet3 Process
Fieldale

Continued from previous slide

Fieldale Synchronous Condenser

AThe Fieldale Synchronous Condenser was or i gi otgélegulatiomasdpawetfactdr compendaion 6 theaAER 13BkY
system in Virginia.

AThe unit wa s-250 MVAR buaihad since beeatee to +1885 VAR 4primarilydue to the oAgiphtlynexcitation control replacementin 1997 with a Basler control.
_'I'hglelzee(ljre no replacementparts or factory support for this Basler unit. If the Basler unit was to fail, tb&lmeamtkeav@pidbement excitation system could be procured and
ins :

AThe DFR is being replaced due to the mai nt e n hatengensertilize electramachanicai reélayingithatss otesaeteavith
no available spares.

AThere is no longer vendor support for tARGepersonrelhave degsedcreplacdements and veoskarduedsithabadowwpedatior

the synchronous condenser. Particular issues include inconsistent mechanical temperature switches, indssimitiea teletoicateaitry, and intermittent operation of auxiliary
circuitbreakers. Other problems occur at the interface between the original mechanical and analog contrajtedicd mtrote tinatdeanel been added to the system, making startur

syncing difficult.

AThe existing device has multiple probl ems wi ngsystemtisdecomingmaraoba censecntiromaasmachiad raiability
standpoint. There is no longer vendor support for the cooling system which has made spare parts difficultto procure.

AEnvironment al concerns include the use of mer oaseafgsbestos fosimsutedionsand the posseisity of dacerial n i
contamination in the cooling system. Due to the open loop cooling system being at a higher risk to dewteard aageirededpemt|eaning the cooling pit during maintenance.

Cooling tower
interior pan

AEP Local Plan -2019 0



AEP Transmissidonet3 Process
Fieldale

Continued from previous slide

DuPont Station: 69 kV circuit breaker s 0 A-lled({e8kerswhehhave litle t© £10 replacerBent
parts and were installed in 1960, 1959 and 1968 respectively. In general, oil breakers have become mamasirgdhe difftbeltaksociated oil handling.
Oll spills are frequent with failures and routine maintenance, which is an environmental hazard.

Blainst ati on: Circuit Switcher O0OAAO is a Mar k V s abk. Parthaeaincreasidgly dffculti s
to locate during maintenance. These are older designed circuit switchers with old controls that no lonyendeondialatgngell wit

MorriNovel ty: 34 kV cir c u-lled brieakersavkiehhaveliiebto reo replacaemient pards ditdyed@gds have Bedome i |
increasingly dlifﬂcult tg maintain due to the oil handling associated with them. Oil spills are frequentneith daieresnardirbich is also an
environmental hazard.

RichAcres: Because of pilot wire retirement on this line, a new circuit switcher on transformer #1 will be nidiedew tnegeidysaten the Fieidale
Ridgeway 69 kV line.

Operationdtlexibility and Efficiency:

Based on the measures that are required to be performed when the existing 250 MVAR synchronous condemsemaint@narsssyit@iasmission
Operations Engineering recommends the presence of an active reactive power device at Fieldale Statioditdired isistthtlat@actioEgoower devices
such as shunt capacitor banks would resolve the low voltages that could occur in the isolated scenahosvobiddilikelpEggesyate the customer
Issues that exist with such discrete devices. The recommendation would be to install a similarly sized symthvon@lteodndediseinish the impacts
of transient harmonics and assist in reducing the possible concern of dynamic instability due to the présentisgsictirecidigorocal AEP
generation.

AEP Local Plan -2019 10



AEP Transmissidone M8 Process

Fieldale
Need NumbeAER2018AP007

Process Stag&ubmission of Supplemental Project for inclusiccah fian 8/29/19
Selected Solution:

Fieldale Station ($51.5 B1)852.1

Replac&ynchronous Condenser with two-201#sLQO VAY. Retire 138 kV Circuit Breakers AC and AB and install new
3000A, 40kA CBs.

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

Replace 69 kV €Bwith new 72.5 kV, 3000 A, 40 kA circuit breaker

Retire 34.5 kV equipment including CBIVAC2pacitor Bank and Circuit Switcher AA

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

DuPonStation ($1.5 \§1852.2 Bubble Diagram Not Applicable

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

BlaineStation ($1.7 NB)1852.3 Station U PJg rades On |y

Replace 138 kV S&C Mark V circuit switcher AA

MorrisNovelty Station ($1.7 $1)852.4

Reconfigure existing 69kV capacitor bank fravihVva\ib B0.8V1 VAr

Replace 34.5 kV FK oil CB AiF0O and AEO
RichAcres ($0.6 M31852.5

Add high side circuit switcher to transformer #1

Estimated Cost60M
Projectedn-Service:12/1/2022
Supplemental Project IB1852.5 S1852.5
Project StatusScoping

ModelN/A

AEP Local Plan -2019 11



AEP Transmission Zorg Rtocess
Virginia Tech

' '.Iﬂlburg
Need NumbeAER2018AP008 et ,_'f/sdaif;‘?
ProcessStage:Submission of Supplemental Project for inclusion in 0 o

£ ; o Blacksburg

the Local Pl&4129/2019

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

ProjectDriver:

Customer Service

Specific Assumption Reference:

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

ProblemStatement:
Virginial' ech Electric Service (VTES) requested a new 69 kV delivery
point from AEPG6s Lane substation

MW of new load.

Q0
o
°
2
1
3
&
3
i
o
§
-
g
> 2
'
E
E
[}
H
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AEP Transmission ZoH& Rfocess
Virginia Tech

Need NumbeAER2018AP008

Process Stage&Submission of Supplemental Project for
inclusion in the Local BI28/2019
Selected Solution:

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

Install one 69 kV circuit breaker and associated equipment ] _
Motorize an existing 69 kV line switch Bubble Diagram Not Applicable
Add 12 kV metering to two new customer owned 69/12 kV Station Upg rades On|y
transformers

Relocate Lafderrimac 69 kV line to accommodate the
station expansion/new line termination location

Estimated Cos$0.2M
Projectedn-Service:8/1/2019
Supplemental Project 51853
Project Status€Engineering
Model2024 RTEP

To o Do Do

AEP Local Plan -2019 13



AEP Transmission ZoH& Rfocess
Souther Muncie

Need NumbeAER2018M007

Process Stag&ubmission of Supplemental Projectfor inclusion in the3{2@2Ian

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

ProjectDriver:
Equipment Condition/Performance/Risk
SpecifilAssumption Reference:
AEP Guidelines for Transmission Owner Identified Needs (AEP Assumptions Slide 8)
ProblenStatement
Medford Station
A Transformeii 11959 Vintage
A Extremelyigh values of combustible gasses
A Overheating faults have occurred within the unit.
A Interfacial tension and the power factor values are atconcerning levels provi

Circuit Centerline
-
=12
14
i
— 34

40
=90

- £9

B8

—115

=138

R o’

’
Sharon Road

: “;sl*!,nshouse ('M) Simefinat

quality degradation | Delaware (IM) ) esotoll] : -
A Breakers AAO ABO and ACO , = 8 :
A 194353vintage FK oil breakers without containment Lentern Raos Y
A FaultOperations: CB A(53) CB B(27) QBR@@ihmended(10) b, oo [EMCOaillard Road ' 1
23rdStreet Station Kenm oreH|E ethel (Ball S tate) :
A Breaker8Bo, fiCo, ADO, AEO0, AGO, fAJ0 and i KGENTREEISEEEIN S S | T . _Mayfleld 1.
A 197Wintage FK oil breakers without containment ' =l . Eimridge UOCIS '
A FaultOperations: CB B(30) CB C(44) CB D(16) CB E(0) CB G(25) CB1(18) TR ekB s | e bt |
Recommended(10) :
ArnoldHogan DELCO BATTERY:® . ,
A DistributioXF 2 1970 Vintage & A T e {
A Experiencefailure in 1999 Daleville i
Blain&Street Station L :
AT

A Breakeii E 0
A 197Wintage oil filled BBkeakers without oil containment
A FaultOperations: CB E{ F&commended(10)

AEP Local Plan -2019 14



AEP Transmission ZoH& Rfocess

Southern Muncie
Need NumbeAER2018MO007

Process Stag&ubmission of Supplemental Project for inclusion in the
Local Pla&/29/2019

Previously Presented:
Needs Meeting 10/26/2019

Circuit Centerline
-
=12
14

Solution Meeting 1/11/2019 Ay |
ProjecDriver: T Rt
Equipment Condition/Performance/Risk - E o 22
SpecificAssumption Reference: ) ey o
AEP Guidelines for Transmission Owner Identified Needs (AEP , ~ Sl R:)ad‘é o
Assumptions Slide 8) | Delaware (IM)h esotofl] R
ProblenStatement e for 2 S 0
Arnold Hogdr23rd Street L ma‘.:ﬁz:';:':f°° S
A 1963 wooctossarmonstruction Arnotd Hogam. . " [y | Mayfield Ry — s
A 3/0 copper and 4/0 ACSR SR e e I8 Mok e A e | "¢
A Subject to 20 open A conditions . Westinghouse (i Bisine 8 trast :
A Subject to 26 open B conditions e b e L 2 W :
A In the past 10 years, 47 structures have had active maintendl: Eu s E

1

performed. This is expected to increase as line ages.

AEP Local Plan -2019 15



AEP Transmission Zor® Rfocess
Southern Muncie
Need Numbe&AER2018M007

Process Stage&Submission of Supplemental Project for inclusigias
the Local Pl&129/2019
Previously Presented:
Needs Meeting 10/26/2019
Solution Meeting 1/11/2019

—

ProjectDriver: !

- - g - - w.,ocl r . - 88

Operational Flexibility and Efficiency W — 115

SpecificAssumption Reference: D Slawire (1M) b esotofl] =1 -
i~ pbesos

AEP Guidelines for Transmission Owner ldentified Needs (Aasttttadts | g mniere Ra

Assumptions Slide 8) ,,,,,,-,o,‘,(,,.,‘,?:i‘;:'.:';::.'ii""

ProblemStatement Armotd Hogan . B @), ong o Mayiield
. : E] Elmrldg?ﬁ ~ -
Elmridg&ap y St (=
: Wes(_l'nghouse (IM!)E Blaine Street

mMock Avenue
A 3terminal line outsidElofiridg&tation. D e e Y . medfora
:

Daleville

+. [

»
- —— ————
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AEP Transmission ZoH& Rfocess

Southern Muncie
Need Numbe”AEPRP2018IM0O07

Process Stag&ubmission of Supplemental Project for inclusion in the
Local Pla@/29/2019
Previously Presented:
Needs Meeting 10/26/2019
Solution Meeting 1/11/2019

ProjecDriver:
Customer Service
Specific Assumption Reference:

Obligation to serve ~ Sharon R oag

Circuit Centerline
-
=12
14
i
— 34

40
=90
- £9

B8
—115
=138

-"u?--:‘.{ 05 s

ProblenBtatement . L S (lmgbesrﬂw ': g
Arnold Hogan Station = ] P@:ec R ~ . L j:‘;
A AEP Distribution has requested a new delivery point at Arno K Snm or BB ethel (B all S tate) . | — soo

Station Armold Hogan = " @.'1,'-”'- e _.mMay.ﬂeld .

DelcBattery Site S g I iMock Avenue
A AEP Distribution has requested a new delivery point at the o s CO N X Cdes
site to facilitate the industrial load pocket i RN B

A Transmission has received multiple customer requests at the T s i
park near Delco Battery Site

o
|

S -

»
- —— ————
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AEP Transmission ZoH& Rfocess
Southern Muncie

Need NumbefAER2018M0O07

Process Stag&ubmission of Supplemental Project for inclusion in the Lot Kenmore
8/29/2019

] Arnold
Selected Solution: Hogan

Arnold Hogan

Instala new Distribution transformer and bay. Reﬁlace existing transforme
Install a switcher on both transformers. Rebuild the 138kV side as a brea
half with 3 new 138kV breakers. Rebuild the 34.5kV voltage class as aril
with a new 28.8Mvar cap bank. Estimate@1Cbist:-§3.854 )1
Elmridge Elmridge
RetireEImridg8tation Estimated CH8k (S1854.p an
23rdStreet Duffy Tools St?!aneet
Rebuilthe 34.5kV voltage class as a 6 breaker ring bus with 5 new 69kV
breakers. Install 3 138kV breakers to form a ring bus on the high side. Re »
cap banks. Rebuild the underground linecetaesdEstimated Cost: 23 e
$11.9MS1854 .8
MedfordRebuild station with a 3 breaker 69kV rated ring bus on the 34.5 :
Rebuild the high side as a 3 breaker 138KkV ring bus. Replace the transfo Y T—
a 138/69/34.5kV bank. Retire the cap bank. EstimfexiGb4S1 854 ¥ fegend Motale 21% Street
BlaineStreet OOKY | —
Retirdoreaker E and constructa new 69kV rated bus with a new 69kV rat | *°F | ==
breaker and distribution bank. EstimatekD @d451854 .6 138 kv Medford
Fuson 69 kY ——
Builda new 138KV station with a 138kV bus tie breaker and 2 distribution | 3455V | o—
serve the Delco Battery site. Estimate®30d4(S1854.6 Y| e—
Mew ——

AEP Local Plan -2019 18



AEP Transmission ZoH& Rfocess
Southern Muncie

Need Numbe”AEP2018IM0O07 Kenmore

Process Stag&ubmission of Supplemental Project for inclusion Armnold
in the Local PI&r29/2019 Hogan
Selected Solution:

Arnold Hogad23rd Street

Rebuild from Arnold HaganR 56 north of Utica using 556
ACSR. Estimated C$3%2.4MS1854 .y

FusonTap

Build a new 138KV line towafLmstation site using 1033.5
ACSREstimated Co$#.0M(S1854 .8

Blaine

Duffy Tools e —

231 Street

Elmridgerap
Retire th&lmridgéap line. Estimated C8812M(S1854.p Legend i et e
500 kV ——— Metals

Total Estimate@ost:$68.7M MK | —

. . 138 KV Fuson . Medford
Projected l¥service6/1/2022 T — I I
Supplemental Project BX854.85 S1854.9 3:;“: —
Project StatusScoping New | ee—

Model2024 RTEP

AEP Local Plan -2019 19



AEPTransmissiodonet3 Process
Deer CreelkDelaware

Need Numbe&AER2018M008

Process StageSubmission of Supplemental Project for inclusio L A i

theLocal Plan 8/29/19 Y NS = e T
Previously Presented: : '
Needs Meeting 10/26/18
Solution Meeting 2/20/2019

ProjectDriver:
Equipment Condition/Performance/Risk
SpecificAssumption Reference:

eacoc

Sou th Summitvilie

AEP Guidelines for Transmission Owner Identified Needs (AESS P ‘ g5 c;“k

Assumptions Slide 8) A S ' Ew..l'f.' T

ProblemStatement: " 5 £ R
‘ Jone= Creek Lanfern P:'k .

Deer CreekDelaware |

A 19206s vintage steel | att]

A 397.5 ACSR Double Circuit
A 439 open structure and conductor category A and B condit

AEP Local Plan -2019 20



AEP Transmission ZoH& Rfocess
Deer CreekDelaware

Need Numbe”AEP2018IM008

Process Stag&ubmission of Supplemental Project for inclusion
in theLocal Plan 8/29/19

Selectedbolution:

Deer CreefiDelaware:

Rebuild the ~19.8 miles from structure 16 to structure 127 on the Mississinewa
Deer CredkDelaware double circuit 138kV line. Estimated Cost: \

Deer Creek

$56.1M$1855.1

Gaston: oo .
. . . s . asion
Install a breaker facing Desoto in the bus tie position Estimated

Cost$1.0MS1855.p
Delaware Legend
Reterminatato the P breaker Estimated $b2S1855.8 500 kY

ME KV

1238 kv

Total Estimate@ost:$57.3M

69 kv

Projected l¥service10/8/2021 Ty
Supplemental Project BE1£855.8% S1855.3 ilsw ——

Project StatusScoping Delaware
ModelN/A

AEP Local Plan -2019 21



Need NumbeAER20180HO001

Process StageSubmission of Supplemental Project for inclusi
the Local Pl&i29/2019

Previously Presented:

Needs Meeting 10/26/18

Solution Meeting 1/11/19

ProjectDriver:
Customer Service
Specific Assumption Reference:

AEP Guidelines for Transmission Owner ldentified Needs (A
Assumptions Slide 7)

Problem Statement:

Obligation to serve new customer load for the City of Wapak

Total future load expected to be served from Gemini station
127MW.

AEP Transmission ZoH& Rfocess
Wapakoneta

BT LO-OP - rort Amanaa

Fort Shawnee

Southwest Lima Sl Wima - sSouthwest Lima

Cridersvilie

Circuit Centerline
—_7
p—12
—14
——3
34
40

Duchouguct

ohous
Twg

Cridersville (Midwest Electric C

. WAPAKONETA SW
Wafakhn =ta

— 46
=60
88
—i1b
- 138
- 161
=230
— 1345
— 500

ewy 39 Mynos - Agieus

—-700

AEP Local Plan -2019

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

22



Need NumbeAER20180H001

Process Stag&ubmission of Supplemental Project for inclusior
the Local Pl&ai29/2019

Selected Solution:
Build a new 345/138 kV Gristmill Station cutting into the South
Lima Shelby 345 kV line. Estimated @68M%1856.)1

Builda new 138 kV Gemini Station southeast of the City of
Wapakoneta to serve the load request. Estima&8dMost:
(S1856.p

AEP Transmission ZoH& Rfocess

Builda new 138 kV line connecting Gristmill to Gemini Stations

Estimated C0$8.8MS1856.3

Builda new 138 kV line from the new 138 kV Gemini Station to

West Moulton 138 kV Station. Rebuild the West Moulton 138 |k

as a 4 breaker ring bus. Estimate g3 1856 %

Removthe existing Cit?{ ofVBtrydard tap off the SouthwestiLimi
[

West Moulton 138 kV line and brin% it into West Moulton 138 K

(~0.2 mi away). Estimated £06MS1856.6

Total Estimate@ost:$66.2M

Projected l¥servicel2/31/2020
Supplemental Project [IBt856.5 S1856.5
Project Statu€£ngineering

Model2024 RTEP

AEP Local Plan -2019

Before:
_ : SV Lima Station
SV Lima Station 245 kY
128 kW
St Mary's Tap
138 k\
Shelby Station
345 kY
W W oulton
Legend Station 138 kV
500 kY —
WME kY I
138 kV
69 kY —
23 kY —— SW L;;n;f&ahon SWY Lima Station
St Mary's Tap Gristmill Station

138 kW 3451138 kY

Gemini Station

W oulton 138 kY

Station 138 kY

Shelby Station
345 ky
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AEP Transmissidonet3 Process
HarmaHill

Need NumbefAER20180H009

Process Stag&ubmission of Supplemental Project for inclusion in the

Local Plan 8/29/19

Previously Presented:

Needs Meeting 10/28/18 Harmar Hil
Solution Meeting 2/20/19

ProjecDriver:

Operational Flexibility and Efficiency, Customer Service.
SpecificAssumption Reference:

Equipment Condition, Operational Flexibility
Problenttatement:

RJFs a customer owned substation that is served off a 138kV hard tap. |
HarmaHill is served from a tap with a one way switch. Any line work along ' ATSI
between Mill Creek and Gorsuch causes considerable outages to both
customer loads. There is limited transfer cap&yititgiditl and no

Gorsuch

RJF

il Cre ek

Legend

transfer capability for RJF. AEPO lowven ' TS

this line (FOI: 10.17). i .- T

MillCreek will be replaced by a new suli3tatmias part of an o 69 kv
unrelated project (S1125). R a5k

23 kW

MNew
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Need Numbe&AER20180H009

Process Stage&Submission of Supplemental Project for
inclusion in thecal Plan 8/29/19

Selected Solution:

Instald 3way, SCAD&ontrolled phasgemphase switch at
HarmaHill to replace the enay line switch on the Gorsuch
I Mill Creek 138 kV circuit.

EstimatedCost:$1.35M
Projected kbervice:6/1/2020
Supplemental Project 181858
Project StatusScoping
Model2024 RTEP

AEP Local Plan -2019

AEP Transmission ZoH& Rfocess
Harmatill

Gorsuch

Harmar Hill o

RJF

fill Creek
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AEP Transmission ZoH& Rfocess
GableCarrollton

B Stemple Swatch

s Carroliton

Need NumbeAER20180HO011
Process Stag&ubmission of Supplemental Project for includiacal tlan 8/29/19 & Panda Hoad

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

ProjecDriver: @ East Amsterdam
Equipment Material/Condition/ Performance/Risk e Armistor dam
SpecificAssumption Reference: S
AEP Guidelines for Transmission Owner Identified Needs (AEP Assumptions Slid
ProblenStatement: s

The 29nile Gabl€arrollton 138KV circuit (vintage 1917) is in poor conditionandise — ;;
reliability risk to the transmission system. T he circuit consists of |atticevicede20@nd
kcmitopper conductor. After a century in the field, the lattice towers have degrade

B FPetarsburg (Camoli Co-op)

Circuit Centerline

- 14

— )

significantly, with heavy rusting and broken tower legs. The copperconductorhas — ~ i B e Tk ikttt

very brittle and is difficult for crews to repair. Some towers are sitting in water. The ~— ™ T habdegtah U

insulators and hardware are also heavily worn. W :

Thecircuithas 39 open conditions, with the majority being structural issues (e.g.,d ~— * s g

tower parts & broken insulators). The circuithas experienced 5 outages in the last — & Pariett

(20162018 YTD), including-a&ar outage due to broken conductor. 88 A parow

Thigircuitspans the center of the Ohio Utica shale gas regionin Carroll/ Harrison — ' e N el

with major activity from existing industrial customers and frequent economic devel — 12 / ‘ : Wella Tivs

inquiries for future loads (e.g., pipeline compressor stations & midstream processi — 1s1 R L0 €5 ud sch g
— 230 wr 2 South Cadez 8 Carduaf Uit 3
- 345
— 50 5 Robwilie & Dilonvale
— 755 & Notbnghan
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AEP Transmission ZoH& Rfocess
GableCarrollton

Need NumbeAER20180H011

Process Stag&ubmission of Supplemental Project for inclusic
theLocal Plan 8/29/19

Selected Solution:

Rebuild the 208ile Gabl€arrollton 138kV circuit. Remove-doubl ———
circuit lattice towers withréd 20RcmilCU. Install dowlalecuit
steel poles witiwired 1234 ACSS/TW Yukon conductor.

Note that the other 2 segments of this 138kV pathway are alr
being rebuilt similaFigdGable 138kV grrvice, S1067) and
CarrollteSunnyside 138k\fdamstruction, S1425). South

Rebuilding the circuit-asréd permits AEP to maximize the use Cadiz
rightofway in this region, which has major activity from oil & g
pipeline expansion competing feofvigiyt Installing a larger
conductor permits future customer expansion in this areain t
the Utica shale gas play. In addition, this option permits the c
split into two 138kV circuits when the need arises.

Sunnyside Carmrallton Gable Tidd

EstimatedCost:$42.1M 500 kV
Projected kbervicel11/01/2021 U5 kV
138 kV

Supplemental Project [Bt859

I

Project Status€£ngineering 69 kY

ModelN/A 345 kY
23 kv
New

AEP Local Plan -2019 29



AEP Transmission ZoH& Rfocess
Reno

Need NumbeAER20180H014 y—

Process Stag&ubmission of Supplemental Project for inclusionfs g T aRed
Local Plan 8/29/19

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

ProjecDriver:

Operational Flexibility and Efficiency, Customer Service
SpecificAssumption Reference: :
AEP Guidelines for Transmission Owner Identified Needs (AER S o

Assumptions Slide 7 and 8) ' =

Problenttatement: -

Rendubstation is served off a 138kV hard tap. If there is « -

outage, planned or unplanned on the line sections between Be "

Levee, the Reno load will be dropped. There is partial transfer ¢

Reno during light | oad erio i)

load because the distribution circuits are over five miles betwee

stations dictated by geography. -
Thenearby Wade station is being retired as part of an area

address an unreliable 23 kV system. Levewibtaiaa portion of

Wadeobds | oad and the remaini nk . _ _ :

part o0~

.....

<0
Belmont g0
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AEP Transmission ZoH& Rfocess
Reno

Existing

Need NumbeAER20180H014 Levee Reno Belmont

Process Stage&Submission of Supplemental Project fol
inclusion in thecal Plan 8/29/19
Selected Solution:

At Reno, install @vay switch at the hard tap, and fiber
SCADA, and relocate a pole.

EstimatedCost:$2.56M Proposed
Projected kbervice:6/1/2019
Supplemental Project IB1860 Levee Reno Belmont Legend

500 kV

345 kV
138 kV
69 kY

345 kY

Project Statu€Engineering
Model2024 RTEP .

23 kY ——
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AEP Transmissidonet3 Process
Luk

Need Numbe&AEPRP20180H019

Process Stage&Submission of Supplemental Project for inclusion in
theLocal Plan 8/29/19

Previously Presented:
Needs Meeting 11/29/18 8 Highland Avenue
Solution Meeting 3/25/19 RAoE Wooster

Smithville

B Madisonburg

o
Clutch Sw - Madisonbu

) o

o East Wooster

ProjectDriver:
Customer Service

o

o West Wodsts™ Ho
2 Beall Avenue

Specific Assumption Reference:
2 Holmes - Wayne Co-op

AEP Connection Requirements for the AEP Transmission System & South Wooster
ProblemStatement:

A transmission customer has requested new 69kV service on the
northeast side of Wooster, Ohio. The total peak demandis 11 MVA

The customer is paying to install a 2nd 69kV power transformerin tl | wr e b
station and need a 2nd 69kV service point from AEP Transmission. -0 ¢ 304

* Wooster 138 Circuit

AEP Local Plan -2019 ?y-‘ 3 - ' — 39



AEP Transmission ZoH& Rfocess
Luk

Need Numbe&AER20180HO019 Geyer SW

Process Stage&Submission of Supplemental Project for
inclusion in thecal Plan 8/29/19

Selected Solution:

n e Er Clutch Switch
Clutch Switch 69k¥xtend a 2nd 69kV service to the R —
customer (1 span) to serve their 2nd transformer. Install a 2nd
set of 69kV revenue metering equipment. Install ati@9kV bus
breaker at Clutch Switch station, separating the two feeds to East
the customer. Wooster
EstimatedCost:$0.7M Legend
Projected kservice:7/7/19 z::
Supplemental Project 151861 ‘3:\:’
Project StatusScoping UK | e
Model2024 RTEP o E—
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AEP Transmissidonet3 Process
Baltimorkancaster

sifimore

Need NumbeAER20180H021
Process Stag&ubmission of Supplemental Project for includiacal Plan 8/29/19 -
o South Balsmore

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

ProjecDriver:
Customer Request

Specific Assumption Reference:
AEP Guidelines for Transmission Owner Identified Needs

Problenftatement

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

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

collection ability.
A Lancaster 69kV CBs B and D are oil type breakers (vintage 1989) and have been B Mo norial Orive

identified for replacementdue to lack of spare part availability, historicalrc ¢ e BLanGste, kinclion =

lack of vendor support. Oil breakers are difficultto maintain due to oil han - h & An L or Hocking No. 1(0F) B gl

requirements. Oil spills can occur during maintenance and fixes. The bree

Yleasantville

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

¥ e IS ler 8 Quamry Road
S o East Lancaster

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

gan - South Lang
A Lancaster currently has 46 elmetchianical relays employed. EM relays have et O™ 3 West L an caster wor™ 2
vendor support, lack of SCADA fur 7 o . = =
e : 2 South Lancaster

§ = - 7
=
=
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Need NumbeAER20180H021

Process Stage&Submission of Supplemental Project for
inclusion in thecal Plan 8/29/19

Selected Solution:

At Lancaster station, replace existing 69 kv CB B and CB D
with new naml breakers and upgrade relaying at the station.
Estimated cost: $3.08M862.1

AtBaltimore station, replace existing CBs E and F with new
nonoil breakers and upgrade relaying at station. Estimated
cost: $2.21\81862.2

Total Estimate@ost:$5.23M

Projected kbervice:12/15/2019
SupplementaProject IDS1862.1 & S1862.2
Project Statu€Engineering

Model2024 RTEP

AEP Local Plan -2019

South
Lancaster

South
Baltimore/Fairfield

AEP Transmissidione M8 Process
Baltimoreancaster

Anchor

Lancaster Hocking

Baltimore Fleasantville

Legend

500 kV

345 kW

138 kW

68 kY

345 kV
23 kY
New




AEP Transmissidonet3 Process
Cyclops

Need NumbeAER20180H022

Process Stag&ubmission of Supplemental Project for includiacah the
Plan 8/29/19

Previously Presented: ROBINSON RUN SW
Needs Meeting 11/29/18 W

Solution Meeting 2/20/19 CYCLOPS Cyclops

ProjecDriver: :

p -

Equipment Material/Condition/Performance/Risk llle 138 Clrcyy,

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

S"del 8) CONESVILLE Sy
Problenttatement - [, Conesville 1 — 2

A Cyclops 69KV circuit switcher A is currently being used as a line ¢ Colssuille Min .
model has limited spare parts availability and reliability concerns. ..
switcher has also experienced 41 fault operations. CONESVILLE PLANT

A (rllyclops 6f9kV CBBis an oll tyé)edbreakber (vicr]ltagfe 1955) that (has i
the manufacturers recommended number of fault operations (36 : — s
Oil breakers are difficult to maintain due to oil handling requireme Com i Brion PENCONERVILLE PAERARATION
spill can occur during maintenance and fixes. (=]

Cyclops station currently has 19-elechanical relays employed.

Cyclops station is currently built upopa@édowooden bay that is
progressively deteriorating.

Circuit Centerline

-_— 7

= 500

o765

To o
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AEP Transmission ZoH& Rfocess

Cyclops
Need NumbeAER20180H022
Process Stage&Submission of Supplemental Project for
inclusion in thecal Plan 8/29/19 — (p‘f';;?o“;:w Conasiis
Selected Solution: Run Switch Cyclops) OP
A Build a new greenfield station withraooist D e e
configuration wutilizing
A Instalh new control house, relaying, and required bus
work.
A T-Linework to reconnect the lines to the new Station. p— e
A Removalf the old (Cyclops) Station. 345 kv e
EstimatedCost:$5.3M 1;;*::
Projected kbervice:6/15/19 345KV
Supplemental Project 91863 2;:” —

Project Statu€Engineering
ModelN/A
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Need Numbe”AEP20180H023

Process Stag&ubmission of Supplemental Project for inclusion in
Local Plan 8/29/19

Previously Presented:
Needs Meeting 11/29/18
Solution Meeting 2/20/19

ProjecODiriver:
Customer Request Cireyiy :
- Camixidge

Specific Assumption Reference:

AEP Guidelines for Transmission Owner Identified Needs (AEP

Assumptions Slide 8)

Problenttatement

A East Cambridge 34.5kV CB fDOo
vintage (1971B75) circuit breakers. Oil breakers are difficult to
maintain due to oil handling requirements and risk of oil spills d
mai ntenance and failures. | n
manufacturers recommended fault operations: CB A (8), CB C (

and CB D (91).

A EastCambridge circuit switcher AA (vintage 1970) is recommen
replacementdue to reliability concerns and lack of spare part
availability.

A EastCambridge currently has 36 efeetbanical relays employed.
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AEP Local Plan -2019

AEP Transmissidonet3 Process
East Cambridge

o
<
-
w
a
w
T
[}
0
@
E
0
I3
@

*a@jl Caminidge :

ansaha 15oM - @bpuquie) 3sey

7
2

38

e X c



Need NumbeAER20180H023

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

A Rebuild East Cambridge Station into a-6i@& 6
breaker ring bus with 69 kV 3000 A 40 kA breakers.

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

A A new control house, new bus work, and new line relaying
will be installed.

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

EstimatedCost:$13.32M
Projectedn-Service:12/15/2019
Supplemental Project 151864
Project Status€Engineering
Model2024 RTEP

AEP Local Plan -2019

Old
Washington

Cambridge

AEP Transmissidone M8 Process

East
Cambridge

East
Byesville

East Cambridge

South
Cambridge

Leatherwood
Switch

500 kv

345 kV

128 kV

69 kv
345kV
23 kY
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Need Numbe&AEPR20180H025

Process Stage&ubmission of Supplemental Project for inclusion in
thelLocal Plan 8/29/19

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

ProjectDriver:

Equipment Material/Condition/Performance/Risk
SpecificAssumption Reference:

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

ProblemStatement

A Hocking 138kV MOAB fiWd is in a
arcing occurs, resulting in the tripping of remote breakers/circuit
switchers.

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

AEP Local Plan -2019

AEP Transmissidonet3 Process
Hocking

<y,
'
Q‘, ”

outh Central Power)

Clrcuit Center

North Logan -
- 14

West Logan
(= - [EjEast Logan

Southeast Logan
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AEP Transmissidone M8 Process

Hocking
Need NumbeAER20180H025
Process Stage&submission of Supplemental Project for
inclusion in thecal Plan 8/29/19
Selected Solution: Kimberly Hocking West
Replace the existing 138 Lancaster
breaker. Historically, operating this MOAB has resulted .

tripping of the 138 kV ci
breaker nACO0 at todhase kaulinThe d
structure supporting thie:¢s

replaced by a vertlmaak switch due to the extra weight Legend

the structure. Hocking Station was designed to allow th 500 kV

installation of a circuit breaker in the future. In addition, 45 K

circuit breaker eliminates three dissimilar protection zor 138 kV

(bus, transformer and line). 69 kv
EstimatedCost:$753K 35 kv

Projected kService:3/11/2019 fi:v —

Supplemental Project 191865
Project Statudn Service
ModelN/A
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AEP Transmissidonet3 Process
East LoganNew Lexington

Need NumbeAER20180H026 SEE—

Process Stag&ubmission of Supplemental Project for inclusion in t ,
Local Plan 8/29/19 R ‘ - g OMERSET S gt
Previously Presented:
Needs Meeting 11/29/18 IR
Solution Meeting 3/25/19 o Ty

[ESCP, Somerset (Texas Eastern)

.C|oulo
. m:ll-lnon lN.w Lexington
ProjecODriver: e’ HauairyRosd premen
. . e . ast Lancaster @shcreek Twp
Equipment Material/Condition/Performance/Risk Bt Cacsssor
. . Geneva (South Central Co-op)"
SpecificAssumption Reference: “

AEP Guidelines for Transmission Owner Identified Needs
Problentatement

A The New LexingtoBast Logan 22.3 mile 69 kV (vintage 1916) wa
built using wood pole structures with conductors ranging from #

ope valtchﬁ]m’c"b"d"
» Hope Tw

Copper 3 conductor (31 MVA rating) to 336.4 KCM ACSR 18/1 { i o Ll Pk

MVA raﬂng). O} ENorth Logan e ;;
A Thereare 333 open A conditions on this line, including burnt/bro 8 :-1:“’;:‘1?10.... =t
conductors, and broken structures. The New Leasgtboagan e ah MEieest Logms

69 kV circuit has experienced over three million customer minutg.
interruption in the past three years.
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AEP Transmission ZoH& Rfocess
East LoganNew Lexington

Need NumbeAER20180H026 —

Process Stag&ubmission of Supplemental Project for inclusion AT
in theLocal Plan 8/29/19

Selected Solution:

<iD

§
Transmission Line Description: RAESES 1 /{ 3
A Rebuild approximately 8.7 miles of the Easi¢wgan J,UOK -
Lexington 69 KV circuit between New Lexington and Shawnee BN SR
with 795 ASCR 26/7. Estimated CO$tM%1866.)L T N

Transmissioibtation Description:

A Replace the Shawnee 69 kV Moab 1200A switches with 2000 oot Logan s o Lesiton
A switches. Estimated G@stMS1866.p

A Replacthe New Lexington 69 kV line riser towards East Existing: . . .
Logan. Replace the New Lexington 600 A breaker disconnect

for CBs AAO \Estindted CABMSM A S Wi t [ | =

(51866 .8 EAE——
Total Estimate@ost:$20.2M |
Projected l¥8ervicel2/31/2021 L
Supplemental Project EX866.H5 S1866.3 S Shavnee New Lexington
Project StatusScoping Proposed:
ModelN/A
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AEP Transmissidonet3 Process
Thornville Lancaster

Need NumbeRAEP20180H031 _ Thornvlille

Process Stag&ubmission of Supplemental Project for inclusion in the | i b, i
Local Plan 8/29/19 = varva
Previously Presented:
Needs Meeting 12/21/18
Solution Meeting 2/20/19

ProjecDriver: " Bouth. Balitmors
Equipment Material/Condition/Performance/Risk
SpecificAssumption Reference:

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

Problenttatement

A The existing 18.4 mile 69 kV section between Tharoalder 69

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

A Therare currently 228 open A conditions on this line. The Baltimore [ -
East Lancaster 69 kV circuit has experienced over 350,000 customer 15 sy Elauarry Road
minutes of interruption over the past three years. The majority of East Lancaster

[EiSouth Lancaster

outages were due to conductor failures, shielding failures, structure
washouts, and insulators failures.
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AEP Transmission Zor#& Rfocess
Thornville Lancaster

Need Numbe&ER20180H031
Memorial

Process Stage&Submission of Supplemental Project for _ _
iﬂClUSiOﬂ in tlllecal Plan 8/29/19 Lancaster Drive Pleasantville Thornville

Selected Solution: . . . .

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

standards.

EstimatedCost:$23.66M

Projected kservice:11/27/19 500 kY
Supplemental Project 181867 EZI

69 kv

Project StatusConstruction Y
Model:N/A 23 kY

New

T
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AEPTransmission Zawe3 Process
Mabscott

Need NumbeAEPZO].@\POOZ North Beckley
Process Stage&Submission of Supplemental Project for inclus
the Local Plan 10/3/2019

PrevioushPresented:
Needs Meeting 10/26/2018

Solutions Meeting 6/17/2018

ProjectDriver:
Customer Service

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

ProblemStatement:
APCO Distribution has requested a new distribution station
MabscottVest Virginia. Winter projected load 15 MVA.

Ly
§
@
3
§
3
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AEPTransmission ZonsSMrocess

Mabscott
Bradley Substation
Need NumbeAER2018AP002
Process Stage&submission of Supplemental Project for inclusion in
the Local Plan 10/3/2019
Selected Solution: =
Tap the existing Bradldams Mtn. 138 kV line. Construct a new Mabscott Substation

138 kV double circuit in/out feed (~1.5 miles) from thie Bradley
Tams Mtn. 138 kV Tap, to thé/redscotation(s1994.1)

Estimated Transmission Cost: $6.0M

Instaltwo new 138 kV MOAB4ahscottationEstimated Tams Mtn. Substation
Transmissidbost: $.5M£1994.2)

Total Estimate@ost:$7.5M Legend
Projected kService:11/1/2020 = —
Supplemental Project 181994.12 69 kv

Project StatusEngineering == —

Model2023 RTEP

AEP Local Plan -2019



Need NumbeAER2018AP003 AEP TransmissidioneVl3 Process

Pr(/Jc/eSSStageSubmission of Supplemental Project for inclusion in the Local Plan Mullensville
10/3/2019

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

ProjecDriver:

Equipment Condition/Performance/Risk

SpecificAssumption Reference:

AEP Guidelines for Transmission Owner Identified Needs (AEP Assumptio
ProblenBtatement:

The need to addréssllensvillkeansformer #1 is driven by the short circuit stre
breakdown caused by the amount of electrical discharges of high energy h;
%as levels in the tank oil and carbonization of the insulating paper. Acetyle

ondition 3 and Ethylene is at IEEE Condition 2 per the latest DGA reading
which contributes to poor dielectric strength. The rising presence of these
gasses can be caused by poor connections, shorted turns, broken winding
Inadvertent core grounding from damage to the core ground insulation duri
faults events; all of these are indicative of circulating currents in the core re
hotspots of the core and surrounding internal components. High energy dis
be caused by flashovers, tracking or arcing, or short circuits between a nu
components.

In addition to the 2018 compressor failure on CB A, IPS malfunction record
the compressor motor burnt up in 2008 and failed again in 2009. There are
these FK6915003 types on the AEP system, making replacement parts diffic
Impossible to obtain. This oil filled breaker has no oil containment and requ
costs to maintain the unitods oil

The Grour8witch MOAB on the high side of the 138/46 kV trarigfoliereviie
are obsolete and create an overlap in the zones of protection.

Circuit Centerline |

- 12

il
—
e

Itmann .

Mullens e R
0 ol -:

88

Pinnacle Creek —i
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AEP Transmission ZoH& Rfocess
Mullensville

Need NumbeAER2018AP003

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

SelectedSolution: HEMR#1 |
Replace Gr. Sw. MOAB with a new 138 kV circuit switcher. '———————_———————————fl
Replace existing 138 kV/46 kV 30 MVA XFR #1 with a new Mullensville Substation
138/46 kV 30 MVA XFR. Replace 46 kV circuit breaker A with
a new 46 kV 3000 A 40 KA circuit breaker.
EstimatedCost:$5.4M
Projected kbervice:4/1/2020 Legend
Supplemental Project 51995 345 kv ——
ProjectStatus:Scoping 138kY
B3 kY
ModelN/A Y —
ey |
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AEP Transmissidonet3 Process
Clendenin

Need Numbe&EPRP2018AP005

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

Previously Presented:

Needs Meeting 10/26/2018 ll ot Bromcrconn
Solutions Meeting 5/20/2019 ’ B

ProjectDriver:

Equipment Condition/Performance/Risk

SpecificAssumption Reference:

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

ProblemStatement:

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

AEP Local Plan -2019



AEP Transmission ZoH& Rfocess
Clendenin

Thorofare Hartland

Need NumbeAER2018AP005 Substation Substation

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

Selected Solution:

|
Replace the existing Clendenin Station with the new Jarrett i .%
Station, approximately 0.2 miles away from Clendenin Station, | ;‘3’;’:13%
located outside of the flood plain. Install a new 138/46 kV 90 |
MVA XFR, with a high side circuit switcher. Install two 138 kV Flatwood _ .
40 kA CBs and three 46 kV 40 kA CBs. Install 2 9.6 MVAR  substation ~ Sarrett Substation fondala
capacitor bank.-Reite the existing 138 kV and 46 kV
transmission lines into the new station.

Total Estimated TransmissiBGost:$21.3M
Projectedn-Service:8/26/2021 Legend

345 kv
138 kv

Supplemental Project 181996

ProjectStatus:Scoping 63 kv
ModelN/A Aok

Mewr
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Need NUumbeAER2018AP006 AEP Transmissidonevl-3 Process

Process Stag&ubmission of Supplemental Project for inclusioninthe Local Plan 10/3/2019 H Uff Creek

Previouslyresented:
Needs Meeting 10/26/2018
Solutions Meeting 4/23/2019

ProjecDriver:

Equipment Condition/Performance/Risk

SpecifilAssumption Reference:

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

The need to address Huff Creek transformer #10Ii
mNm (the acceptable limitfor this voltage class). Thisis an indication of sludge beginning to form from oil
which will lead to accelerated aging of the unit; the sludge will impair oil circulation and lead to morg.firequ
addition, the moisture content and CO levels have begun a rapid increase over the past four years. CO is
Condition 2 and dielectric strength is trending down. The presence of increased CO and moisture levels o
same span of time is indicative of the cellulose breakdown from the insulating paper; this increases tha ris
the windings due to decreased insulating material.

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

The 69 kV circuitbreaker D is an FK type oil filled circuitbreaker with no oil containment. Oil filled bi@aker:
maintenance required due to oil handling that their modern, SF6 counterparts do not require. Circuit break
remaining F69-15083 model family remaining onthe AEP system. T his circuit breaker family is no longer st
original vendor and spare parts are scarcexsteon In addition, CB D has seen at least 148 faults; based or
maximum fault currentlevels available for this circuitbreaker location, it has likely exceeded the maanéct
of cumulative fault current, 113 KA.

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

Circuit Centerline
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AEP Transmission ZoH& Rfocess
Huff Creek

Need NumbeAER2018AP006
Process Stage&Submission of Supplemental Project for

| |
| !
| |
| |
' |
|
inclusion in the Local Plan 10/3/2019 i %..;_
|
|
|
|
|

- . I
SelectedSolution: XFMR #1 i
|

Replace existing 69 kV CB 6DO6 with _lseeauekvy

CB. Replace the existing 90 MVA 138/69/46 kV transformer #1 Huff Creek Substation
with a new 90 MVA 138/69/46 kV transformer. Replace the

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

Bank. Replace the relaying at the station.

EstimatedCost;$6.6M

40 kA 69

Projected kService4/1/2020 Legend
_ 345 kv O
Supplemental Project IB1997 138 kY
ProjectStatus:Scoping I kY
ModelN/A a6 kv —
Mew I

AEP Local Plan -2019



AEPTransmission Zdve Process
Huntington Court Capacitor Switch

Need Numbe&AEPR2018AP014

ProcessStage:Submission of Supplemental Project for inclus
the Local Plan 10/3/2019

Previously Presented:

Needs Meeting 1/11/2019

Solutions Meeting 6/17/2019

ProjectDriver:

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

uIVIontere y

\)

z\@*\l -U d Huntington Court
o G
%

“
9/'
%

o)
2

Lukens 2
a
2

puntington Coure o

()
%

AEP Guidelines for Transmission Owner Identified Needs (48 - - veterans  T0RTOT %
= 4 Hospitai % j
- X L Steel Seventh Campbell ng&cl

Assumptions Slide 8)
ProblemStatement
Huntington Court 138 kV cap switcher BB is a MARK 'V type
presented AEP with a large amount of failonespaictions.
These types of switchers are being replaced and upgraded
| at est AEP cap switcher st g @

switcher AA is an-3@30 type that has no gas monitor and sister
units have experienced numerous gas and interrupter failures.

Street Avenue
o - -

Roanoke L

‘ Hancock - vv'""llplh’
' _Hancock Yy
_Mudlick ¥,
f LIWéise na

nWaInut Avenue )

a
-
®
<
-,
2

GRoénoke (AP) 6 9

AEP Local Plan -2019



AEP Transmission ZoH& Rfocess
Huntington Court Capacitor Switch

Need Numbe&AER2018AP014

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

Selected Solution:

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

EstimatedCost:$0 (All Distribution Gost
Projectedn-Service:10/31/2020

Supplemental Project 51998
ProjectStatus:Engineering
ModelN/A

AEP Local Plan -2019



AEPTransmission Zawe3 Process
Matt Funk Breaker Replacemer

Need NumbeAER2018AP015

Process Stag&ubmission of Supplemental Project for inclusion in the
Local Plan 10/3/2019

Previously Presented:

Needs Meeting 1/11/2019
Solutions Meeting 6/17/2019

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

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

ProblenBtatement »

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

AEP Local Plan -2019



AEPTransmission Zon&Mrocess
Matt Funk Breaker Replacemer

Need NumbeAER2018AP015

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

Replace existing 138 kV circuit breakers H1, K, K1, K2 and
associated disconnect switches at Matt Funk Station with for
new 138 kV, 3000 A, 63 KA circuit breakers and 3000 A No bubble diagram required
switches.

EstimatedCost:$1.7M
Projected kbervice:10/31/2020
Supplemental Project 51999
ProjectStatus:Engineering
ModelN/A

AEP Local Plan -2019



AEP Transmissidonet3 Process

Need NumbeAER2019AP004 Clifforebcottsville

Process Stag&ubmission of Supplemental Project for inclusion in the Local Plan

10/3/2019

Previously Presented:

Needs Meeting 2/20/2019

Solutions Meeting 5/20/2019 Esmont * oot

ProjectDriver: / P

Equipment Material/Condition/Performance/Risk e

SpecificAssumption Reference: :

AEP Guidelines for Transmission Owner Identified Needs (AEP Assumptl — « Cifford ﬁ
ITTOor

ProblenBtatement:
The AmhesSilifford 69 kV circuit (13.9 mi.) consists primarily of 1960 wooc

structures with 4/0 ACSR overhead conductor and currently has 26 openjy ~ EIEI
including rot top, woodpecker damage, split poles, broken insulators and

shield wire. Over the time frame there were 5 momentary outages o =
occurred during lightning and wind events due to the lack of shield wire O * Amherst ¥

circuit, exposing it to a higher probability of forced momentary and perme
induced outages. *

The Cliffor8cottsville 46 kV circuit (45.5 mi.) consists primarily of 1926 wc ] Rivervile
structures with 4/0 ACSR overhead conductor and currently has 93 open
including rot top, rot heart and woodpecker/insect damage. Over the last
year period, 6 permanent outages were observed. Also, only 16% of the
shielding, mainly on the tap sections.

Rivervillstation serves a large industrial customer (Grief Brothers CorporallG

consisting of approximately 45 MW from a radial 138 kV line served from Boxwood S.S.
located between CliffordReubensThis radial line is approximately 9.2 miles long,

leaving a large amount of load exposed to a variety of single contingency events.

AEP Local Plan -2019



AEP Transmissidonet3 Process
Amherst Reusens

Need NumbeAER2019AP009

Process Stag&ubmission of Supplemental Project for inclusion in the Ld
10/3/2019

Previously Presented:

Needs Meeting 3/25/2019

Solutions Meeting 5/20/2019

ProjectDriver:

Equipment Material/Condition/Performance/Risk
SpecificAssumption Reference:

AEP Guidelines for Transmission Owner Identified Needs (AEP Assumj
ProblenBtatement:

The 14.2 mile long Amireesisen89 kV circuit was originally constructed i
using wood pole structures with the lack of shielding on most (98%) of t
Within the last 3 years it has experienced 33 momentary outages and 3
outages with an average outage duration of 78.4 hours. The circuit currt
open conditions. The majority (84.1%) of overhead conductor consists G ‘. S - r—

also from 1946. . R e s st o s

Circuit Centerine

Monroe (AF)

AEP Local Plan -2019



AEP Transmission Zor#& Rfocess

Process Stag&ubmission of Supplemental Project
for inclusion in the Local Plan 10/3/2019

Selected Solution:

Rebuild Monrdenherst 69 kV line section (~7.9 mi.)

S2000.Estimated Cost: $22.0 M —y
RebuildEsmonScottsville 46 kV line section (~6.0 mi.)

S2000.Zstimated Cost: $17.0 M

Monroe Coolwell Amherst

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

Estimated Cos$39 M Sasky | cnmmm—
Projected l¥bervice10/1/2022 1;:;
Supplemental Project I52000.1.2 dekv | S

New —
ProjectStatus: Scoping
ModelN/A

AEP Local Plan -2019



AEPTransmission Zawe3 Process

Need NumbeAER20180H013 Mound Street

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

Previously Presented.: .
Needs Meeting 10/26/2018 — 12kv
Solutions Meeting 6/17/2019 - T

. . -— 23 kN
ProjectDriver: S

Equipment Material/Condition/Performance/Risk — 40 kv

- . . 46 kv
SpecificAssumption Reference — 6o kv

AEP Guidelines for Transmission Owner Identified Needs (4 88 kv
Assumptions Slide 8 115 kv

— 138 kv Mound Street
ProblemStatement | N | st
Thel38 k\CB101 at Mound Street is the last remaining oil br 230 kV |
t he stati on. This oi |l br eak 345 kv

500 kV
765 kv

maintenance has become more difficult due to the oil handlig
to maintain them. Oil spills can occur with breaker failures a
maintenance which has the potential for an environmental ri Canal Street - Marion Road 138 cirouis
breaker is a model that has identified reliability concerns dug
failures and lack of spare part availability.

This CB separates two transformers that serve critical hospi|
failure could cause a sustained outage to the entire facility.

------

AEP Local Plan -2019



AEPTransmission ZonsSMrocess
Mound Street

Mo
Street

Need NumbeAER20180H013 Existing:

Process StageSubmission of Supplemental Project for
inclusion in the Local Plan 10/3/2019
Selected Solution:
200 KV

At Mound Street station, replad®T®ith a nel38 kV Y
3000 A40 KACB. Install new risers, rat80@@ AUpgrade 138 K
138 kVelaying. 69 kv

EstimatedCost:$1.1M 3:;::
Projected hbervice:12/30/2019 New
Supplemental Project 152001

ProjectStatus:Scoping “SSEZE*

ModelN/A Proposed: O

AEP Local Plan -2019



AEPTransmission Zawe3 Process
Bixby Transformer

Need Numbe&AER20180H028

Process Stage&Submission of Supplemental Project for inclusig
the Local Plan 10/3/2019
Previously Presented:
Needs Meeting 1/11/2019
Solutions Meeting 6/17/2019

ProjectDriver:

Equipment Material/Condition/Performance/Risk o 3
SpecificAssumption Reference T = N
AEP Guidelines for Transmission Owner Identified Needs (A =
Assumptions Slide 8) N
ProblenStatement 4 O 5
The345/138 k\675 MVAansformer #1 failed and caught fire a By o
Bixby station. The MOAB switch and risers cannot be repaire -
replacement is needed to support the load in the area. 5 N — 3

AEP Local Plan -2019



AEPTransmission ZonsSMrocess
Bixby Transformer

Existing: | Bixby345kv .
Need NumbeAER20180H028

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

Selected Solution: =

At Bixby station, replace the failed transformer6#bwith a 500 KV
MVA345/138 kifansformer. Replace the damaged switches Sl

with3000 Aswitches. —
EstimatedCost:$4.5M kY

Projected kService:6/30/2019 e

Supplemental Project 182002
ProjectStatus:Engineering
ModelN/A

Proposed: = Bixby 345k .

AEP Local Plan -2019



Need NumbeAER20190H001 AEPTransmission Zavi& Process

Process Stag&ubmission of Supplemental Project for inclusion in the Local Plan Glenco&omerton 69 kV Upgrade
10/3/2019
Previously Presented:
Needs Meeting 2/20/2019 circuit Conterine BroncoeRiade AL
. . 5 ummerhil o
Solutions Meeting 7/24/2019 o B e Bridgep
ProjecDriver: =2 S G Haitaia
Equipment Material/ Condition/Performance/Risk & Operational Flexibi — = S R O il Nefteo 338KV
SpecificAssumption Reference: — g EES
AEP Guidelines for Transmission Owner Identified Needs T L 45, e
Problenttatement — 2% | T‘"Y’
A The Glence®omerton 69 kV circuit is 22.5 miles in length and has nt = = Mt. Horeb (Proposed)
condition issues. Within the last 5 years, it has experienced 18 Mon g s orton station o e g
outages (3.6 per year) and 7 permanent(sustained) outages (1.4 pe _ George. \ EoF
The average outage duration has been 13.7 hours. AEP and South Matartog. B Crayft washington”
Power Gop customers served from this circuit suffered nearly 3.5 m Staton,_ JCALLSVILLE
minutes of customer interruption (CMI) during 2t ddteframe.
A The circuit currently has 148 open conditions (43 structural, 23 on ¢ e A i
for shielding/grounding, 24 for hardware, and 53 for forestry/ROW). Co-op) __ 345KV =
majority of the wood poles were installed in 1953 and 1970 (84% of Consolidated switzer ©'°" Creck,

Coal Quarto Minen

length). The conductor was also primarily installed inkKt9aiBCSR)
and 1970 (386mIACSR). The majority of the outage causes have be 7 e
atrributed toldine condition issues. | | e
A The two 69 kV delivery points for South Central Bowér €0 B e a | | B E.l'T e
Pipe Creek stations are connected via hard taps (no sectionalizing 3 e .
present). This requires an outage to the customer whenever maintel Waet = O ‘
emergency repairs must be done on either side of the customer tap. A— . N

AEP Local Plan -2019



AEP Transmission ZoH& Rfocess
Glenco&omerton 69 kV Upgrade

Need NumbeAER20190H001

Process StageSubmission of Supplemental Project for inclusion i Existing: SR

the Local Plan 10/3/2019

Selected Solution:

Rebuild the Glené®emerton 69 kV circuit (22 miles) with semeren iy

singlecircuit 795 ACSR condu2003.1 Norton

EstimatedCost: $59.8 M e

Replace the Pipe Creek hard tap with arag@idD3vay switch Sgh i st Slencos
(Jacobsbur§witch)52003.2 0 | . ®
EstimatedCost: $0.7 M oty seallevle Proposed:

Replace the Beallsville hard tap with arh&d @vay switch e el
(Beallsville Switc®2003.3 Somerton e e
EstimatedCost: $1.0 M

Total Estimate@ost:$61.5 M e I —
Projected kService:6/1/2022 pow | e S“’“‘ S“"th -~ ®-
Supplemental Project I52003.13 L o e
ProjectStatus:Scoping e —— s —
ModelN/A e Seallaile

AEP Local Plan -2019



AEP Transmissidonet3 Process
Blackhawk Dillonvale

|
Need NumbeAER20190H002 |

Process Stag&ubmission of Supplemental Project for inclusion in the Loca §
10/3/2019
Previously Presented:
Needs Meeting 2/20/2019
Solutions Meeting 5/20/2019

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

AEP Guidelines for Transmission Owner ldentified Needs (AEP Assumptiog
Problenttatement:
The Blackhavikllonval&parrow 69 kV line was originally constructed in 1918
approximately 30% of the wood structures are still from 1918. More than he
structures are of @80 vintage and are affected by heavy rot and woodpe
damage through the years. 70% of the conductor is from 1926 or prior and
show signs of tens@tated failures. There are 180 open A conditions on this |
Sections of the BlackhBastetine (Blackhawk Extension, Raider Extensions &
Rexford Extension) have been recently rebuilt to 138 kV standards. (Show

Blsckhawkr
Raider (CUST)

o
sp>**”

r)South Cadiz

AEP Local Plan -2019

o Milier Sw

North
o

"Hopedale

o
Rexford
(CUST)

........

gﬂble Sw. South
adiz 135 Cirouis

Rgbyville

Dillonvale - Robyville -
South Cadiz 69 Circuit

Dillonvale



AEP Transmission ZoH& Rfocess

Need NumbeAER20190H002 Blackhawk Dillonvale

Process Stag&ubmission of Supplemental Project for inclusion in the
Local Plan 10/3/2019

Selected Solution: Existing — Rose Valey [omees ]

Rebuild the 9.3 middlonvalé Parlet69 kV line, using 795 ACSR . > O

conductor§2004.1 Estimatéxbst: $31.8M

Rebuild 2.5 mile section of 69 kV lirrafiletto Blackhawk, using 795 [Faiter |@——f——@[ Femd |
ACSR conductd®2004.Estimated Cost: $8.0M [

Rebuild ~2 mile section of the Blaekh&lokedalilleSw69 kV

circuit, using 795 ACSR condig2®@4.Estimated Cost: $6.8M . .

Retire the 0.12 mile radial line from Rose V8RHOBESstimated .

Cost: $0 1M

At Hopedale 69 kV station, install-Reanid for-ine termination and

69KV line disconnect GOABs (40 kA). 52004 .&stimated Cost: Proposed [ o

$0.5M .

At North Hopedale switch, replace the switch with a joeesphase @ @

switch (40 kA, 12082D04.&stimated Cost: $0.5M o e _

Retire the switch at Rose Va2&04.Estimated Cost: $0.2M e T ——
Total Estimate@ost:$47.9M ot ——

Projected kService11/15/2022 T —— o P o
Supplemental Project £2004.17 - —
ProjeciStatus:Scoping

ModelN/A

AEP Local Plan -2019



AEP Transmissidonet3 Process
Trump Switch

Need NumbeAER20130H003

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

Previously Presented:

Needs Meeting 2/20/2019

Solutions Meeting 5/20/2019

ProjectDriver:
Customer Request

|

3
Trump Sw * c,v“\e

Specific Assumption Reference:

AEP Guidelines for Transmission Owner ldentified Needs (AEP
Assumptions Slide 8) & Wean United
ProblemStatement:

Customer wants to install a 2nd 69/12 kV transformer to support

increase in load. Customer indicated January 1, 2019 is the only
outage window they have for this upgrade.

AEP Local Plan -2019



AEP Transmission ZoH& Rfocess
Trump Switch

Need NumbeAER20190H003
Trump

Process StageSubmission of Supplemental Project for Stanley Ct Switch Wagenhals
inclusion in the Local Plan 10/3/2019

Selected Solution:
Trump Switdfreshmaitkine Work:

AEPwill provide a second 69 kV feed to the customer by
tapping the existing Trump SwAtelshmaiikne and

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

kV |ine from AEPG6s structures t d
transformer. oy
EstimatedCost:$0.2M Frechmark Toad e
Projected kbervice:1/1/2019 L
Supplemental Project IB2005 PPV E—
ProjectStatus:InService QNM —

Model2024 RTEP

AEP Local Plan -2019



AEP Transmissidonet3 Process
GavirMeigs

Need NumbeAER20130H008

Process StageSubmission of Supplemental Project for inclusion in SHemtoo
the Local Plan 10/3/2019
Previously Presented:
Needs Meeting 03/25/2019
Solutions Meeting 05/20/2019 o

ProjectDriver: L I g —
Equipment Material/Condition/Performance/Risk .
SpecificAssumption Reference: — 15

AEP Guidelines for Transmission Owner Identifiecobleeus == 1t
Statement

Meig69kWCB fl1o0 i s diled ciroult frepler. Qill 9 5

Circuit Centerline
—T
—2
— A4
— 23

W — 345

risk of oil spills during maintenance and failures. This model (G.E.
43969100%4) is also recommended for replacement due to reliabilig

issues, lack of vendor support, and lack of spare part availability. S "
addition, this CB has exceeded the manufacturers recommended s T lRS
number of fault operations: CB 1 (20).

Felman Production

AEP Local Plan -2019



Need Numbe&AER20190HO008

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

SelectedSolution:
MeigsStation:

Replac€€Blwith a ne®9 kV 2000A/40 ieaker.
EstimatedCost:$0.33M

Projected Wbervice:06/30/2022
Supplemental Project IB2006
ProjectStatus:Scoping
ModelN/A

AEP Local Plan -2019

Existing:

M5 kY

138 kY

69 kv

M 5kV

23 kY

T

MNew

Proposed:

AEP Transmission ZoH& Rfocess
GavirfMeigs

Meigs

Gavin W Hemlock

Meigs

Gavin W Hemlock



AEPTransmission Zawe3 Process

Parlett South Cadiz Rebuild
Need NumbeAER20190H009

Process Stag&ubmission of Supplemental Project for inclusion in the Local Plan

10/3/2019 .
Previously Presented _ *North
Needs Meeting 3/25/2019 Clrg, W, _Hopedale
Solutions Meeting 6/17/2019 Blackhawk

ProjecDriver: 7 Raider (CUST)

Customer Service, Equipment Condition, and Operational Flexibility
SpecificAssumption Reference

AEP Guidelines for Owner Identified Needs

Problenftatement

'Rexford _Hopedale
(CUST)

AEast Cadiz Switch (19500S) ser Ve [Ny s Parlett ng
remote part of our system. In addition, this switch is sitting in an area prone Pipeline Sparrow
A T RagletEast Cadiz 69KV line, approximately 8 miles long, is comprised of (CUST.) o
deteriorated 1929 vintage wood structures and still has original 1/0 Cu and A )
conductor on it. Nelms “\,o“ o\t

(o o T
AThe S cHadtGadice@kY line, approximately 2 miles long, is compris Cadi " 0‘“‘9 o\
deteriorated 1954 vintage wood structures with the original 4/0 ACSR cond adicn e wo¥' 4"
A T RagletBouth Cadiz 69KV line has 190 open conditions. Fast Cadiz Switch

AThe Bi MileriStvigha6R kV line section, approximately 2.5 miles londSea el Ze)
some of the original 1918 conductor still on it (1/0 Cu). More than half of the
structures on this sections are-b®@bevintage and are affected by heavy rot, o Sorth Cadis
woodpecker,

AEP Local Plan -2019



AEP Transmission ZoH& Rfocess
Parletf South Cadiz Rebuild

Need NumbeAER20190H009

Process StageSubmission of Supplemental Project for inclusion in the L
Plan 10/3/2019 e
Selected Solution:

Rebuil®.65 miles 60 kMine as single circuit using 795 ACSR conductor,
energized &0 kVInstall ADSS2007.1Cost: $39.42M

Retirdd.41 miles radial-alergize®9 kMine that is routed west from
Unionval8&witchS2007.2 Cas$0.76M cadi

RetirdJnionval8witct82007.3 Cas$0.13M

Replacand relocate East Cadiz Switch with a three way PQR@jch ( Proposed:
with MOABOGS20(wHd CaspOc’2M s i de.

Existing:

PaHett
S

Sparrow

Remoteelaying at South Calarjett& Sparrov2007.5 Cas$0.5M - o =

Total Estimate@ost:$41.53M 200 kv m_d
Projected Wservice:12/01/2020 Codi ::;:: —
Supplemental Project I82007.1.5 i e
ProjectStatus:Engineering P

Model2024 RTEP

AEP Local Plan -2019



AEPTransmission Zdwe Process
Don Marquis T Stuart

Need NumbeAER20190H010

Process Stage&ubmission of Supplemental Project for inclusion in
the Local Plan 10/3/2019

Previously Presented:

Needs Meeting 4/11/2019

Solutions Meeting 6/13/2019

ProjectDriver:

Operational performance T

SpecificAssumption Reference: ATSI

AEP Guidelines for Transmission Owner Identified Needs ' T .

ProblemStatement: Dayton .

A Killen Plant is retiring an@4Bek\Maps to this plant will be de LA |
energized. AEP has taken ownership of the Dostdarquis /i' oK o
345 k\line and needs to bypass the Killen taps to complete the M\W\\ P ~

Don Marquistuar845 k\circuit. AEP will take control of this
circuit apply our rating methodology to it.

AEP Local Plan -2019



Need NumbeAER20190H010

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

Selected Solution:

Reenergize the Don Mar§tigrt 345 kV line between the
existing tapS2008.1

Estimated Cost: $0.6M

At Don Marquis station, upgrade relaying and retire
intercompany metering on Stuart 3458700&.2
Estimated Cost: $0.4M

Total Estimate@ost:$1.0M
Projected kbervice:10/01/2020
Supplemental Project I52008.1.2
ProjectStatus:Scoping
Model:10/01/2020

AEP Local Plan -2019

AEP Transmission ZoH& Rfocess
Don MarquisStuart

CCD-AEP

Don Marquis

Existi ng.: Biers Run LT

(AEP)

Pt O

DPL
JM Stuart

Don Marquis

Proposed: Biers Run
(AEP)

(AEP)

Legend

500 kV

Pt O

345 kv

138 kV

JM Stuart

69 kV

(DPL)

345kV

23 kV

Pt M

New




Need NumbeAER20130H021

Process Stage&Submission of Supplemental Project for inclusion in

the Local Plan 10/3/2019

Previously Presented:

Needs Meeting 4/23/2019
Solutions Meeting 6/17/2019

ProjectDriver:

Operational Flexibility and Efficiency
SpecificAssumption Reference =
AEP Guidelines for Owner Identified Needs (AEP Assumpt |

ProblemStatement

TheCarrother89 kV Station has three dissimilar zones of pr
(Bus, Transformer, and Line). Dissimilar zones of protectio
misoperations and over tripping.

AEP Local Plan -2019

ATSI

ViDL

AEPTransmission Zawe3 Process

-

Circuit
- 1RV
\ - 14 kv
— 23 kv
34 kv
40 kv
46 kv
69 kv
88 kV
- 115 kV
— 138 kV
161 kV
- 230 kV
= 345 kV
== 500 kv
- 765 kv

353 31 Stephens Sw.

|
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Need NumbeAER20190H021

Process StageSubmission of Supplemental Project for Existing:
inclusion in the Local Plan 10/3/2019

Selected Solution:

AEP Transmission ZoH& Rfocess
Carrothers

Carrothers Chatfield

o—O

Legend

AtCarrother89 k\&tation, replace line MOAB Y with a new

500 kV

3000 A0 kA circuit breaker and replace/upgrade relaying at

ME RV

Carrotherand Chatfield stations to accommodate new

138 kY

breaker.

69 kV

EstimatedCost:$2.0M

M5EY

23 kY ]

Projected kbervice:9/02/2022

e

Supplemental Project 52009
ProjectStatus:Scoping
ModelN/A Propused:

AEP Local Plan -2019

Carrothers Chatfield

oo



AEP Transmission Zorg Rtocess
Vasselbunbury

Need NumbeAER20190H022 T i~ - sonur sanon
Process Stage&Submission of Supplemental Project for inclusion in ke " "
the Local Plan 10/3/2019

Previously Presented:

Needs Meeting 5/20/2019

Solutions Meeting 6/17/2019

ProjectDriver: |
Customer Service e e o

Specific Assumption Reference

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

ProblemStatement

Transformation at 84e5/13 k8unbury station failed leading to the
immediate need to instaB&13 kgkid station ¥asselstation to
continue serving customer loadOABMas requested to remove
the existing temporary skid station Matssddstation and to

replace it with a nE38 k\delivery point installatioviagsell

station.

AEP Local Plan -2019



AEP Transmission ZoH& Rfocess
Vasselbunbury

Need Numbe&AER20190H022

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

Selected Solution:

AtVasseltation, instdlB8 kV 4,000 A 63G@ and 38 kV el Q®

bus extension to support connection of customer transformer
520101 S00 kv

EstimatedCost; $1.3M Py

138 kY

Remove and retire SunBdiry k\6tationS2010.2 T
EstimatedCost: $.5M 345 kv

Z3RY

.y Skid Station
Existing:

HHILIE

MNew

Total Estimate@ost:$1.8M
Projected kbervice:12/09/2020 Vassell
Supplemental Project 152010.1.2 Proposed:

O

ProjectStatus:Scoping Delaware
Model2023 RTEP

AEP Local Plan -2019



Need NumbeAER2018M004
Process Stage&Submission of Supplemental Project for inclusion i

AEP

Renner Street
the Local Plan 10/3/2019 5

sh Avenue®

PrevioushPresented:

Needs Meeting 10/26/2019

Solutions Meeting 4/23/2019
ProjectDriver:

Equipment Condition/Performance/Risk
SpecificAssumption Reference:

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

ProblemStatement:

3M Station 69 kV Station

A Breaker A 1967 FK oil filled breakers without oil containment.
A Fault Operations: CB A{Ecommended )10

AEP Local Plan -2019
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AEP Transmission ZoH& Rfocess
3M

Need NumbeAER2018MO004

Process Stag&ubmission of Supplemental Project for inclusion
in the Local Plan 10/3/2019

Selectedolution:

3M 69 kV O T

Transmission will rebuild the full tyratgdf 3M station in the

plot of land directly south of the existing 3M station. This through

path includes one 69 kV breaker toward Jay station and a MOAB

toward Hartford City station. Fulkerson

Transmission was approached by I&M Distribution with their need: Strawboard
at 3M station after the initial read of the transmission needs. In
working with I&M Distribution on the best solution to address both

Hartford City

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

be to build in the clear at an adjacent site to minimize the outages| s | ——nr

while addressing both sets of needs. PP E— oy
1238 kY

EstimatedCost:$1.35 M 89 kv Armstrong

Projected kBervice6/1/2022 - Cork

Supplemental Project £2011 Y —

ProjeciStatus.Scoping

ModelN/A

AEP Local Plan -2019



AEP Transmissidonet3 Process

Elwood Area
Need NumbeAER2018M010

Process Stag&ubmission of Supplemental Project for inclusion in the Local Plan 10/3/2019

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

ProjecDriver:

Equipment Condition/Performance/Risk
SpecifilAssumption Reference: o .
AEP Guidelines for Transmission Owner Identified Needs (AEP Assumptions Slide 8) : = - o MY Nt
ProblenStatement: : 5 |

4]

1
JonesborbSouth Summitvile 1
A 19 30 6 mossamoondtruction . - s et Y 4N
A #2 copper Gircuit Centerline [ et e e T L ] e e — =R T -
A Over the past 10 years this line has had 128 structures require active maintenancew ~— ’ : !

being wood rot. Thistrend is expected to increase as the line ages. eid 0 {
A 68 structures currently have an open condition _ ; @ !
SouthElwood iy B Strawton : :
A Breaker #fCO % - &= : " !
. . . . T | , : : South Summitiiile

A 1951 FK oil type with no oil containment % o nio.OlL K T S 4
A Fault Operations: CB C{E¥commended (10) o =, Eiwood (1M) 4 ;
Transformeii 11955 vintage B ey T i R N b
Type O Westinghouse bushings — 139 : " Fouth Elwood o T E
A Increasing power factor — 11 % y 3 B
A Increasing Carbon Monoxide s : =
A Failedinternal heater circuit. s - 5

'

| |

A Physically obstructs other station assets. — 765

AEP Local Plan -2019



AEP Transmissidonet3 Process

Need NumbeAER2018M010 Elwood Area

Process Stag&ubmission of Supplemental Project for inclusion in the Local Plan
10/3/2019 \
Previously Presented:
Needs Meeting 10/26/2018
Solutions Meeting 4/23/2019

ProjectDriver:

Equipment Condition/Performance/Risk o f ,
SpecificAssumption Reference: — ~_‘Falrmount
AEP Guidelines for Transmission Owner Identified Needs (AEP Assumptio L T
Problenftatement:

1

7

5
Eairmount Gircuit Centerline ; R Feomde - SEG0AR i et T L Vo = o
Breakers AAO0O and ABO - ] ; :
A Fault Operations: A(75) B(B®commended(10) = 0 !
Transformeri11972 vintage - E :]
A High Carbon Dioxide level = L :
A Dielectric issues _h (e — / Bputh summitying
PeaCOCk = :: = _mélwéod pecd AM Iin . S 3
Breaker HfAAO - A g Wl b,
A969 PR Oil breaker without containment — 138 “South Erwoos e i :
AcaulOperations: A(158ecommended(10) iy |  RE g &
Transformeri11951 Vintage — s :
A High levels of Ethane, Methane, and CO2. o i

— 765

A Increasing Insulaton power factor. ~ —— —— SRR

AEP Local Plan -2019



AEP Transmissidonet3 Process
Elwood Area

Need NumbefAER2018IM010

Process Stag&ubmission of Supplemental Project for inclusion in the
Local Plan 10/3/2019

Previously Presented:

Needs Meeting 10/26/2018

Solutions Meeting 4/23/2019 _
ProjecDriver: % 3
Customer Service/Operational Flexibility & Efficiency . R _
SpecificAssumption Reference: Coltetains |} e EATEE e ' B
AEP Guidelines for Transmission Owner Identified Needs (AEP i

Assumptions Slide 8) ey

ProblenStatement 2

Both AEP Transmission and AEP distribution have received multiple 10 s il s oy

requests for economic developmentin this area. 2 O hio.ON. | Pl P .

The current system would require significant rework in order to facilitate = e (M s

these requests, and the timeline for those fixes are notconduciveto  — s \ = = | Atexanaria

— 138 " "Jouth Elwood

customer timelines. S

The 34.5 kV system is subject t(—uxn
operating procedure has been an issue for I&M Distribution operations — =
results in less reliable service for the customer and causes outages the ~ *”
could otherwise be avoided. B

I
]
|
|
)
|
|
1
|
South Summullnu
-
4
|
1
1
!
. |
=4
=1
!
!
1
1
|

AEP Local Plan -2019



Need Numbe&AEPR2018M025

Process Stage&ubmission of Supplemental Project for inclusion
the Local Plan 10/3/2019

Previously Presented: B
Needs Meeting 1/11/2019 e
(CI8S

ProjectDriver:
Equipment Condition/Performance/Risk
SpecificAssumption Reference: it Centerine

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

—

ProblenStatement: .

= 40

Deer Creek 34.5 kV .

88

A Breakers U0 1950 vintage FK oil Z®

=138

A FaultOperations: CB U(3Recommended(10) iy

=45
= 500
= 765

AEP Local Plan -2019
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Deer Creek CB

Hummel Creek

i Charles

9 n;lAnlou [PLANT
)|
<=
IE
ﬁ- ; J

| South Side (Marion)
- -

L D..r CI'...(

JJJJJ
e asass




AEP Transmissidonet3 Process
Aladdin

Need Numbe&AER2019M005

Process StageSubmission of Supplemental Project for inclusiol (RIS
the Local Plan 10/3/2019 Eiwocd (W)

South JEIwood

&, South
& Summiwiite

H
Makanoy ﬁ
7

Previously Presented:
Needs Meeting 2/20/2019

Solutions Meeting 4/23/2019 foes e
ProjectDriver: e ., -
Operational Flexibility and Efficiency e e e p-B g M
SpecificAssumption Reference: = M.LW

(U E

AEP Guidelines for Transmission Owner Identified Needs (AE ~ *

Assumptions Slide 8) N :

ProblenmStatement: i o R

Associated Need&EPR2018M010 = : ,1 = t’

Strawton Arnold Hogan 138 kV = { ) "_lii“f

A This line currently has 4 MOABS in series (2 at Aladdin ani Z 3 N f~” \e SV T
Jones Creek) which is abovzI®.._. _._ } , A

AEP Local Plan -2019



Need NumbeAER2018M 010, AERO18M 025, AERPO19MO05 AEP Transmission Zorg Rtocess

Process Stag&ubmission of Supplemental Project for inclusion in the Local Plan 10/3/2019 Elwood Area

Selected Solution:
Jonesborb South Summitville 34.5 kV line:
Retire the ~10.5 mile South Summiwitlesboro 34.5 kV B2012.1 Estimated C&kt:6M

Jonesbor84.5 kV station: (-)
Retire Jonesboro stai@#012.Estimated Cos$0.3M

Deart9 kV station & Fairmount/Peacock 34.5 KV stations: Deer Creek

Install the new 69 kV Dean station with a single bus tie breaker to take replace the 34.5 Fairmount at

S2012.Estimated Cosl.5M O Dean Aladdin
SouttElwood 138/34.5 kV station:

Replace the 138/34.5 kV XFR 1 and the existing 34.5 kV breaker with a 138/69 kV XFR and a 69 kV Strawton O
S2012.£&stimated Cos$3.4M

DeelCreek 138/69/34.5 kV station: S. Summitville

Install a 3 breaker 69 kV ring bus In the clear to enable the connection of the now 69 kV rated South
a 138 kV breaker to the high side of XFR 1 to replaaeSie12.Estimated Cos$6.4M Ohio Qil C

Aladdirl 38 kV station:
Install a 138 kV bus tie breaker at Alatdin$2012.€&stimated CosklM Emvood S. Elwood Makahoy
Elwood4.5 kV station Legend
Rebuild Elwood in the clear as an in and out station with a buS2012 daktamated CostOM
Strawtorrea work 1 Y

Energize Ohio Oil, South Sumn8tvdeiormand the lines connecting them to 69 kV. These stations and lif a5 v
already built to this standa2012.&stimated Cosk2.1M

500 kv

69 kv

EstimatedCost:$16.3M kY
Projected Wservice:10/1/2021 22kv
Supplemental Project 52012.1.8 Mew

ProjectStatusScoping

Model2024 RTEP

AEP Local Plan -2019



AEPTransmissiodonevi3 Process
Western Marion Area Improveme

Hummel Creek

Need Numbe&AER2018MO017

ProcessStage:Submission of Supplemental Project for inclusion
the Local Plan 10/3/2019

Previously Presented: A - T L P! Chartes
Needs Meeting 1/11/2019 R R e W L mARiONiPLANT
Solutions Meeting 5/20/2019 ’ ......l‘-‘_,{,;..ufccf-%ﬁ‘—él‘"“‘f""f
ProjectDriver: i s LB e s.d,(...,..,..,; %
Equipment Condition/Performance/Risk ¥, ‘; f‘ -
SpecificAssumption Reference: o s

AEP Guidelines for Transmission Owner Identified Needs (AEP- * :
Assumptions Slide 8) — A g o
ProblemStatement: i .|

Deer Creek 34.5kV B

AR Breakers fAKo, HAFO0, AMO, fAHO-

— 161

A 1949%2vintage FK oil breakers without containment — 2 Prot

A Fault Operations: CB K(9) CB F(1) CB M(17) CB H(16) CE = N ~ % -}
CB W(1)Recommended(10) S T

A CB W is over the recommended amount of switching operations.

AEP Local Plan -2019



AEPTransmissiodonevi3 Process
Western Marion Area Improveme

Hummel Creek

Need NumbeAER2018MO017
ProcessStageSubmission of Supplemental Project for inclusion in the Local Plan 10/3/2019

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

Charles

ProjectDriver: o R - . S

Equipment Condition/Performance/Risk R e B A it !f"'“' End s i PLANT
SpecificAssumption Reference: - R D -
AEP Guidelines for Transmission Owner Identified Needs (AEP Assumptions Slide 8) v ) pd "'"“ff"cm o o

ProblemStatement:

Deer CreekMiller Ave 34.5kV (6.1 Miles)
A 1952 woodrossarroonstruction (age based on age of station)

A 3/0 COppeI’ ir_cuilTCenlerline
A Subject to 15 open B conditions -

A Subject to 13 open A conditions =
A Inthe past 10 years, 37 structures have had active maintenance performed. This is exg_ 7 S W\
increase as line ages. E ' 2t ol

Grant West End 34.5kV (2.1 Miles) mantt .
A 1950 woodrossarroonstruction (age based on age of West End station) — 6

A Legacy Cap and Pin type insulators ]

A Subject to 5 open conditions o

A Inthe past 10 years, has had to have 65 open conditions addressed =101

DeerCreeki Marion 34.5kV (3.6 Miles) - 230

A 1949 woodrossarroonstruction (age based on age of Deer Creek breaker) e

A Legacy Cap and Pin type insulators e

A Subject to 5 open conditions
A Inthe past 10 years, has had to have 26 open conditions addressed

AEP Local Plan -2019



AEPTransmissiodonevi3 Process
Western Marion Area Improveme

Hummel Creek

=

Need Numbe&AER2018MO017

ProcessStage:Submission of Supplemental Project for inclusio o 3
the Local Plan 10/3/2019 o s &,
Previously Presented: "'="’:‘*".,E°"°'.,El_?,@ i{-', .T‘@'atflsj-d"ﬂy,.ﬁ.-owpL_A..; e
Needs Meeting 1/11/2019 ,,,..,,}E;,;nu;.acg;'gé@“"°°°'"‘:

Solutions Meeting 5/20/2019 7. G i g , 2

ProjectDriver: B ' - e W RN

Operational Flexibility and Efficiency - . R Sl
SpecificAssumption Reference: o ;

AEP Guidelines for Transmission Owner Identified Needs (AE — * S S o

Assumptions Slide 8) — 4 '

ProblenStatement: i

Deer CregkMarion Plas®.5 kV o i

A 4 MOABs in series —

-5
= 500
=765

AEP Local Plan -2019



Need NumbeAER2018IM017

Process Stag&ubmission of Supplemental Project for inclusion in the
10/3/2019

Selected Solution:

West En@ Grant 34.5kV line

Rebuildhe GraritWest En84.5 k\2.2 mile line using 526°5R52013.1
Cost: $4M

DeelCreelkd Miller Ave 34.5kV line
Retirahe Deer CreelMiller Av84.5 kV [in82013.Z0ost: $0.6M
DeelCreekd Marion Plant 34.5kV line

Rebuilthe Deer Creelarion PlaB®.5 k\3.5 mile line using 556.5 ACSF
S2013.8ost: $9M

DeelCreek East Tap 34.5kV line

Retirehe Deer Creé&last 34.5 KveS2013.€ost: $0.3M
AtlasTap 34.5kV line

Reroutehe Atlas Tap into WestdaitbrS2013.80st: $0.5M
DeerCreek 138/69/34.5kV station

Retre 345W/r eaker s O0OHOG6, B84b&\¢ap iakks. Indai t
oldb9kM ated breaker AJO-utsewadrdek akae
from South Summitville to S2M3d ace

Cost: M

AEP Local Plan -2019

Grant

Marion
Ethonal

.

Miller
Ave

AEP Transmission ZoHg& Rtocess
Western Marion Area Improveme

Allas

West End

Marion Plant

Legend

500 kv

345 kY

138 kv

69 kv

34.5kV

23 kW

New

DreakxKker

Shunk Street Wire Mill

=)

McClure

South Side

Deer Creek

nNvio ana nwo at De e



AEP Transmission ZoHg& Rtocess
Western Marion Area Improveme

Need Numbe&AER2018MO017

Marion

Process Stage&Submission of Supplemental Project for inclusion in Ethonal

Plan 10/3/2019 s

) - Miller West End
SelectedSolution¢ o h 0 t Ave P
South Side 34.5kV station O .

Instala 69 k\fated breaker toward Marion $20t3. Cost: $1.3M (ST Shunk Street —. Wire Mil
Grantl38/34.5kV station
Instald 14.Mvad 38 k\Cap Bank at Grant station 38 &\high side

McClure

circuiswitche2013.&8ost: $1.3M South Side

Total Estimate@ost:$19.5M 500k —

Projected kbervice:6/1/2022 o | —— NP
Supplemental Project I82013.1.8 T —
ProjectStatus:Scoping - —

ModelN/A

AEP Local Plan -2019



AEPTransmission Zdve Process
Jayi College Corner

Need NumbeAERP2018IM018 =3 e O s '
Process Stag&ubmission of Supplemental Project for inclusion in the Ve o ST § ST (e e i e
Local Plan 10/3/2019 | L : A< el

Previously Presented:

Needs Meeting 1/11/2019
Solutions Meeting 5/20/2019

ProjecDriver:
Equipment Condition/Performance/Risk
SpecificAssumption Reference:

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

ProblenBtatement:

Jayi College Corn&B8 k\ine

1941 & 1951 vintage wood H frame line
Nonstandard EHS Steel Shield Wire

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

In the past 10 years 97 structures have had to have active maintenan
on them. This trend is expected to increase as the structures and
conductor age. N
A In the past5 years AEP has experienced 13 scheduled outages and ;'
forced momentary outages.

To oo To

o

AEP Local Plan -2019



Need NumbeAER2018M018

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

Selected Solution:

Rebuild the 62 mile College Godagt38 k\Mine as single
circuitl38 kVNew conductor will be 795 ACSR

EstimatedCost:$113.5M
Projected kbervice:12/01/2023
Supplemental Project 182014
ProjectStatus:Scoping
ModelN/A

AEP Local Plan -2019

500 kv

345 kV

138 kY

80 kv

JokV

23 kv

New

T

AEP Transmission ZoH& Rfocess
Jayi College Corner

Jay
Bluff Point

Randolph

Hodgin

College Corner



Need NumbeAER2018M020
Process Stag&ubmission of Supplemental Project for inclusion in the Local Plan 10/3/2019

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

ProjecDriver:
Equipment Condition/Performance/Risk

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

Problenttatement:

Delaware Station

A Breakers @ACo, fAHoO, Al o,
A 1963197FFK oil breakers without oil containment
A Fault Operations: CB C(6) CB H(27) CB I(50) CRei¢&Tnended(10)

Delaware Haymond

A 1948vo00d 5 circuit construction

A 3/0 Copper

A 22 open A conditions

A 13 open B conditions

Delaware Jay

192006 s Vcrossaangnstrustiano d

1/0 Copper conductor

~

ALoO, AMO and ANO

line ages.

55 open A conditions
33 open B conditions
556,661 CMI
Barleystation

To To o Do T Do

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

AEP Local Plan -2019

100 structures had to undergo active maintenance in the last 10 years and this trend is expecte

AEP Transmissidonet3 Process
Northern Muncie
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AEP Transmission ZoH& Rfocess
Northern Muncie

Need NumbeAER2018IM020

ProcessStage Submission of Supplemental Project for inclusion in the Lc ~~" ™'~

J
10/3/2019 coyeron o

Selected Solution: WesDel
DelawareJay34.5 k\ine

Retire the Delawaday ~20 mile 34.5kV. B#015.1
Cost $4.6M

DelawareHaymon84.5k ine

Rebuild the 2.5 miles from Delaware to a point near Centennial Road us
ACSR (south of the road the line iscoeatenctionS2015.2

Delaware

Barley

Cost $6.5M Bl McGalliard Albany
Desotd Jay 138KV line e

Work required to remoeterminatnd reconfigure this line to allow for the | Kenmore N
ExtensiononnectionS2015.3

Cost $2.1M

Perch Extensi®B8 k\ine
Install the new ~1 mile perch Extension in order to connect the new stati

500 kv

Desoto Jay 138kV ling2015.4 Py Haymond
Cost $36M 128 kY
Delawar$38/34.5 kitation 89 kv

34.5kV

Rebuild the 34.5kV voltage class as a ring bus by installing 3 new 69kV ——
breakers and reusi ngsS20d85%5 ti ng br ¢

Cost: $5.9M -

I01IE

EXISTING

AEP Local Plan -2019



Need Numbe”AEP2018IM020

Process Stag&ubmission of Supplemental Project for inclusion in th
Local Plan 10/3/2019

Selectedolutionc o h 0t

Jay 138/69/34.5kV station

Retire all 34.5kV equipment atati®m$2015.6
Cost: $.3M

Perch 138kV Station

Install the new in and olL8®k\WPerch station with two MOABs to allow
retrements of the Delaway84.5 kMne. Perch will pick up loads from
retiring Sharon Road, Barley, and Albany S@@itbs/

Cost $1.7M

Kenmore

AEP Transmission ZoH& Rfocess
Northern Muncie

Jay
Royerton
WesDel

Delaware %

Perch

Total Estimate@ost; £4.3M

500 kv

Projected kservicel2/10/2021

345 kY

138 kv

Supplemental Project £2015.47

a9 kv

ProjectStatus:Scoping

345KV

23 kV

IIE

ModelN/A

MNew

AEP Local Plan -2019

Desoto
McGalliard

Rd

Haymond

PROPOSED



AEP TransmissidoneVi3 Process
Hogan Kenmore

Need Numbe”AEPRP2018IM021

Process Stag&ubmission of Supplemental Project for inclusion in §
Local Plan 10/3/2019
Previously Presented:
Needs Meeting 10/26/2018
Solutions Meeting 5/20/2019

ProjecDriver: g
EqmpmentCond_l'uon/Performance/Rlsk e e e PRI
SpecificAssumption Reference: y E ek ' Rt BT e S ST () B e i

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

Problenttatement:

Arnold HogarKenmord4.5 kV
A 19306s and 19606s vintage co
A 3/0 copper and 336.4 ACSR conductor

A 15 of the 47 structures had to undergo active maintenance in tt
A

10 years and this trend is expected to rise as the line ages.

Majority of current and past maintenance concerns relate to int
structures amgdossarms

AEP Local Plan -2019



Need Numbe&AER2019M026

Process StageSubmission of Supplemental Project for inclusion in
the Local Plan 10/3/2019

Previously Presented:

Needs Meeting 2/20/2019

Solutions Meeting 5/20/2019

ProjectDriver:
Equipment Condition/Performance/Risk
SpecificAssumption Reference:

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

ProblemStatement:
Kenmoreé 23rd street (Section is .53 rBdeS)kV

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

AEP Local Plan -2019

AEP Transmission Zor& Rfocess
Hogan Kenmore

Circuit Centerline

i |

—12

! S — 14
“ Wk enmore s —

& — 4
i

— 60

88

— 138
SN — 1
| — 20

8 — 2
e — 50
— 765




AEP Transmission ZoH& Rfocess
Hogan Kenmore

Need NumbeAER2019IM026 & AERD18M021

ProcessStage Submission of Supplemental Project for inclusion

Local Plan 10/3/2019

Selected Solution:

Arnold HogdrKenmore 34.5kV (West Section): Kenmore

Rebuild 1.3 miles in the clear from structure 1 to structure 47 ut Arnold Hogan
double circuit 34.5kV line (69 rated) with only the north side stru
conductor will be 556.5 AE3HR 6.1

Cost: $6.2M
Arnold HogarkKenmore 34.5kV (East Section):

Rebuild the .5miles from STR 80 to Kenmore as underground c
New conductor will be 1750KCMILL CI$S20HE2 o Midwest

Cost $9.5M 500 kv Metals

2345 kv

Delaware

Bethel

Christy Woods

Duffy Tools
231 Street

EstimatedCost:$15.7M ::3
Projected liService6/1/2022 —
Supplemental Project £2016 .12 New
ProjeciStatus:Scoping

ModelN/A

AEP Local Plan -2019



AEPTransmission Zawe3 Process
Hummel Creek Station Rehe

Hummel Creek

Need NumbefAER2018M022

Process Stag&ubmission of Supplemental Project for inclusion in th
Local Plan 10/3/2019

Previously Presented:

Needs Meeting 1/11/2019 :

Solutions Meeting 6/17/2019 L S T A
ProjecODriver: ‘ mnervenu;"'““"f-g,? E s
Equipment Condition/Performance/Risk s . = - Foe e

- 5
South Side (Marion)

)
i1 Charlies
i
- {’. .

s >
»West End 1=
" MARION'PLANT

C

-
Marion Ethanol
<  Granti. s

SpecificAssumption Reference | —

AEP Guidelines for Transmission Owner Identified Needs (AEP —i7
Assumptions Slide 8)

Problenstatement

........
Ty

Hummel Cre8K.5 kV _ : W R -\
BreakerB L O and AMO — - B il

A 19491950/intage FK oil breaker without containment =i

A FaulDperations: CB M{3R&commended)10 2

GasCity34.5 kV e

Breaker8 A 0 — 50

A 1940/ntage FK oil breaker without containment
A FaulDperations: CB A(B®ecommended(10)

AEP Local Plan -2019



AEP Transmission ZoH& Rfocess
Hummel Creek Station Rehe

Need NumbeAER2018M022

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

Selected Solution:

At Hummel Creek station, repl Charles s fLCc
and AMO with system spares. I . ui t ¢
on Hummel G20&87¢lk 6s XFR 1.

EStimateCCOSt: $26M hAarion plant

At Gas City station, remove the existing 34.5kV breaker and

reuse the existing switch as a M&XAR7.2 Gas City

EstimatedCost: $0M

Total Estimate@ost:$2.6M B

Projected kbervice:12/1/2022 i;:‘: — e
Supplemental Project I82017.12 TR
ProjectStatus:Scoping 3;5:: —

ModelN/A DU [—

AEP Local Plan -2019



AEPTransmission Zawe3 Process

Need NumbeAER2019IM001 Eastern Muncie Indiane

Process Stag&ubmission of Supplemental Project for inclusion in the Local Plan

10/3/2019 - N
Previously Presented: ?
Needs Meeting 2/20/2019
Solutions Meeting 6/17/2019

ProjectDriver:

Equipment Condition/Performance/Risk

SpecificAssumption Reference

AEP Guidelines for Transmission Owner Identified Needs (AEP Assumptions
ProblenBtatement

Medford Blaine Stred4.5 k\(~3.3 Miles)

A 94006s vaoossarmanstructior veitd cap and pin insulators iy |

Ahere are currently 40 open conditions on this line. This trend is expected to SSTREELOM
the structures and conductor age gt T et

y
i

Third Street 34 Cirouit

+Kenmore

Sethel Road - Twent

- Yvnn(y r""d

et 34 Ciroujy

°nd
“ Twe
Nt
et Y Thi mond
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Need NumbeAER2019IM001

Process Stag&ubmission of Supplemental Project for inclusion in the
Local Plan 10/3/2019
Selected Solution:

Rebuild the 3.3 mile MediBtdine Street 34.5kV line to 69kV using 79=
Drake ACSB2018.1

EstimatedCost: $9.8M
Retire the 3.7 ntlaymoniiBlaine 34.5kV [ig2018.2
EstimatedCost: $1.2M

Retire the 3.3 ntlaymontMedford 34.5kV line portion south of 21st
street statio$2018.3

EstimatedCost: $0.9M

Build a new Blaine Street double circuit extension to facilitate the
reterminatiarf theHaymondnd 23rd street lines into Blaine Street.
S2018.4

AEPTransmission Zon&Mrocess
Eastern Muncie Indianc

Haymond

215t Street Before

Blaire
Street

231 Street

Haymand hedford

EstimatedCost: $2.5M

21°t Streat

Blaire

kegens

Retire the unused breakeHaghonstationS2018.5

500 kv

Street
After

EstimatedCost: $0M

345 kY

138 KV

69 kV

Total Estimate@ost:$14.4M

M5kY

23 Street

Projected l¥servicel2/1/2022

23RV

MNew

Supplemental Project IE2018-15

ProjectStatus:Scoping
ModelN/A

AEP Local Plan -2019

hedford



AEP Transmissidonet3 Process
Tanners Creek

Need Numbe&AER2019M003

Process StageSubmission of Supplemental Project for inclusion in
the Local Plan 10/3/2019 '
PrevioushyPresented:

Needs Meeting 2/20/2019
Solutions Meeting 4/23/2019

ProjectDriver: Dearborn (IKEC)
Operational Efficiency & Flexibility N e
SpecificAssumption Reference: -
AEP Guidelines for Transmission Owner Identified Needs (AER
Assumptions Slide 8)
ProblemStatement:
Tanners Creek 345 kV

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

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

AEP Local Plan -2019



Need NumbeAER2019M003

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

SelectedSolution:

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

EstimatedCost $5.93 M
Projected kbervice: 03/07/2021
Supplemental Project 182019
ProjectStatus:Scoping
ModelN/A

AEP Local Plan -2019

AEP Transmissidone M8 Process
Tanners Creek

Desoto

Hanna

Losantville

Lawrenceburg

Dearborn

Miami Fort

Tanners

500 kv

Creek

345 kv

138 kv

East Bend

89 kv

M5V

23 kV

MNew




AEP Transmissidonet3 Process
Greentown

Need Numbe&AERP2019M004

Process Stage&Submission of Supplemental Project for inclusic
the Local Plan 10/3/2019

PrevioushPresented:
Needs Meeting 2/20/2019 i
Solutions Meeting 4/23/2019 . : : 2 O oot

ProjectDriver:

Operational Efficiency & Flexibility

SpecificAssumption Reference:

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

ProblemStatement:

Greentown

Accordingp the DEDSTFMRS PJM document, BES facilities W |
elements are recommended to be in a complete breaker and W - @
setup at a minimum. This facility has 7 elements and is curre. ..., ... ... ’ '
incomplete breaker and a half setup.

AEP Local Plan -2019



AEP Transmission ZoH& Rfocess
Greentown

Hummel Creek

Need NumbeAER2019M004 Wabash (Duke)
Process Stage&Submission of Supplemental Project for inclusior

Local Plan 10/3/2019 Kokomo (Duke) O
SelectedSolution: S

Grant

Greentown 765/230/138 kV station:

Install two 138 kV breakers to terminate the 765/138 kV Trans
a breaker and a half string. This work will be done in conjunctic
significant MISO work being plannedstatibs

Legend
EstimatedCost:$2.7 M o | —
Projected kbervice:2/15/2023 Sff:’ —
Supplemental Project 182020  —
ProjectStatus:Scoping New | ==

ModelN/A

AEP Local Plan -2019



AEP TransmissidioneVl3 Process
Need NumbeAER2019IM008 Jay- Allen

Process Stag&ubmission of Supplemental Project for inclusion in the Local Plan
10/3/2019

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

ProjecDiriver:

Equipment Condition/Performance/Risk

SpecificAssumption Reference:

AEP Guidelines for Transmission Owner Identified Needs (AEP Assumpti

Problenttatement:

Jayi Lincold 38 k\ine

A The Jay to Lincoln Line is a 1953 woodRralmeHine with 94% of its origin:
structures.

A Currently 95 structures have at least one open condition, which relates
structures.

A Out of the 108 open conditions relating to structure, 28 deal with the pol
crossarrapecifically.

A Out of the 130 closed conditions related to structure, 85 dealt with the p
crossarnDue to the type of construction, we will continue to seeqesaran
related issues on this line.

A In addition, TFS currently has 13 poles identified for replacement.
Decatuir Berné&9 kMine
A 1966 vintage wood pole line

A This line is currently subjectto 95 open conditions with the majority being structural
iIssues. This trend is expected to increase as the structures and conductor age.

AEP Local Plan -2019



AEP TransmissidoneVl-3 Process
Jay- Allen

Need NumbeAER2019MOO8 Sl e

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

Previously Presented:

Needs Meeting 2/20/2019

Solutions Meeting 5/20/2019

ProjectDriver: :
Customer Service Y
SpecificAssumption Reference:

AEP Guidelines for Transmission Owner Identified Needs (AEP _&S
Assumptions Slide 7) .

ProblemStatement:

Antiville

A Potential economic developments have not materialized due t~ = = i :
system load and reliability imitations. - SN coo s s P e

e ———— — ——— — — . . B

— e e

—— ———— —— — — —. T T — . . . e i e i e e S
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AEP Transmission ZoH& Rfocess

Jay- Allen
Need NumbeAERP2019IM008

Process Stag&ubmission of Supplemental Project for inclusionin t
Plan 10/3/2019
Allen

Selected Solution:

Antiville69k \station

Rebui | d thrdughpathtallow forcanibestion to the nawNJay

Portland 69KV li$2021.1 Cos$0.4M

Antiville69 kVTap

Retire the 69lAntivilleadial tap lin€2021.2 Cos$0.3M Adams
Pennvillé Allen1 38 k\ine:

Rebuild the ~38.5 milei Jallen 138kV line frBennvill® the juncture

Magley

west of Allen station. This line is a single circuit 138kV line using 7¢ Pennville Antivile N. Portiand
S2021.3 Cos$70.3M — Legend O

Total Estimate@ost:$71.0M ESPIIVN —

Projected kBervice6/1/2022 p— Jay

Supplemental Projel&: S2021-B S e

ProjectStatus:Scoping i.m ——

Model2024 RTEP

AEP Local Plan -2019



AEP Transmission ZoH& Rfocess

Need NumbeAER2019IM009
New Buffalo Area Improvemer

Process Stag&ubmission of Supplemental Project for inclusion in the Local Plan
10/3/2019

Previously Presented:
Needs Meeting 4/23/2019

!
Cook Plant 1 DC COOK 3453.",“.

Solutions Meeting 6/17/2019 Cook Plant 2(ff

Cook

ProjecDriver: Sliets
Equipment Condition/Performance/Risk W i
SpecificAssumption Reference

AEP Guidelines for Transmission Owner Identified Needs (AEP Assumptio
Problenttatement b
Bridgma69 k\Station Al ay =
Breaker€, A, & B kV Wil L

A 1968iintage FK Oil breakers - !

A FaulOperations: C(204), A(48) & BEs&)ommended(10)

A Qilfilled breakers have much more maintenancedegaimichandling that
modern, vacuum counterparts do not Féadingpare parts for these units i
difficult or impossible, and these rageteidonger vendor supported

ThreeDaks 69kV Station

Breaker€ & B9 kV

A 1968 vintage FK Oil breakers

A Fault Operations: C(73) & B@®8yommended(10)

A Oil filled breakers have much more maintenance required due to oil han B o
modern, vacuum counterparts do not require. Finding spare parts for the = CE e
difficult or impossible, and these models are no longer vendor supportec ; '

Cook .
ok E." E”".

AEP Local Plan -2019



AEP Transmission ZoH& Rfocess

Need NumbeAER2019IM009 New Buffalo Area Improvemer

Process Stag&ubmission of Supplemental Project for inclusion in the Local Plan
10/3/2019

Previously Presented:

Needs Meeting 4/23/2019

Solutions Meeting 6/17/2019

ProjectDriver:

Equipment Condition/Performance/Risk

SpecificAssumption Reference

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

LaPort&9 kVStation

A BreakeB 69 kV

A1968/intage FK Oil breakers

AFaulOperations: B(6Zecommended(10)

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

A Transformer #1 138/69/3 4kV

A1967 vintage

Alts showing significant signs of deterioration and has high levels of Carbon Dioxide
dissolved in the oil.

AEquipment condition concerns include dielectric strength breakdown (winding
insulation), short circuit strength breakdown (due to the amount of through fault
events), and accessory damage (bushings).

AEP Local Plan -2019



