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AEP Transmission Zone M-3 Process

AnguinStation

Need Number: AEP-2018-OH002

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

Previously Presented:

Needs Meeting 10/25/2018

Solutions Meeting 11/22/2019

Project Driver: 

Customer Service

Specific Assumption Reference:

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

Problem Statement:

A new customer delivery point has been requested. 
Å Initial load of 150MW with permanent service available by Q1-2020. 
Å Ultimate load for this customer is projected to reach 720MW as early as Q4 

2026. 
Å 10 MW of distribution construction power for this customer is required in May 

2019. 7 MW of distribution construction power for an existing customer 
planning to expand is also required in 2019. The existing customer has 
reserved distribution capacity for up to 10 years of expansion activity. As a 
result, AEP-Ohio has requested a 138kV delivery Point at Babbitt station to 
ǎŜǊǾŜ ŀ άǘŜƳǇƻǊŀǊȅέ ǎƪƛŘ ǎǘŀǘƛƻƴ ŦƻǊ ǳǇ ǘƻ мл ȅŜŀǊǎΦ 

Å Additional large customers are in discussions to take service in this area. 
Å Facilities will be designed to accommodate anticipated future load but only 

facilities required to serve committed load will be constructed. 
As part of the DNH analysis, PJM has identified a violation of 300 MW of load 
drop for loss of Jug Street-Babbitt 138 kV line plus Kirk-Babbitt 138 kV line with 
the addition of this project. 

<Committee> ï<TO> Supplemental  <date>
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AEP Transmission Zone M-3 Process

AnguinStation

Need Number: AEP-2018-OH002

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

Selected Solution:  

Å Construct 2-138 kV circuits (~1.5 miles) from Babbitt Station to a new AnguinStation using 2 
bundled 1033 ACSS conductor per circuit. (S2139.1) Estimated Cost: $15.2M

Å Construct 2-138 kV circuits (~.4 miles) from AnguinStation to a new customer station using 
795 ACSS conductor. (S2139.2) Estimated Cost: $2.5M

Å At the existing 138 kV Babbitt Station, install 4-138 kV 4,000A 63kA breakers to accommodate 
the new 138 kV double circuit to AnguinStation, 2-138kV 4,000A 63kA bus tie breakers, a 
57.6MVAr capacitor bank with protection, and a 138kV 4,000A 63kA CB to serve AEP-hƘƛƻΩǎ 
requested delivery point. (S2139.3)  Estimated Cost: $6.6M

Å Construct AnguinStation in a breaker and a half arrangement utilizing 8-138 kV 4,000A 63kA 
breakers and 2-57.6MVAr capacitor banks with protection. (S2139.4)  Estimated Cost: $24.0M

Å Cut into existing Jug Street-Kirk 345kV circuit into a new 345 kV yard at Babbitt Station. 
Relocate Babbitt-Kirk 138kV circuit exit at Babbitt Station. (S2139.5) Estimated Cost: $3.3M 

Å At Babbitt Station, install 3-оΣллл!Σ соƪ! /.Ωǎ ƛƴ ǊƛƴƎ ōǳǎ ŎƻƴŦƛƎǳǊŀǘƛƻƴ ŀǘ ǘƘŜ опр ƪ± ȅŀǊŘΣ ŀ 
new 345/138kV 675 MVA transformer, and a new control house. Install 1-138 kV capacitor 
bank (54.7 Mvar) with high side protection. Install 9-моу ƪ±Σ пΣллл! соƪ! /.Ωǎ ƛƴŎƭǳŘƛƴƎ ŀ 
new 138kV yard and two short lines to connect both yards. Cost includes purchase of land for 
the required expansion. (S2139.6)Estimated Cost: $39.4M 

Å Kirk 138kV ςUpdate line relaying. (S2139.7) Estimated Cost: $0.3M 

Total Estimated Cost: $91.3M

Projected In-Service: 6/1/2021

Supplemental Project ID:S2139.1-.7

Project Status: Scoping

Model: 2024 RTEP

<Committee> ï<TO> Supplemental  <date>
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AEP Transmission Zone M-3 Process

Coshocton Area Improvements

Need Number: AEP-2018-OH006

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

Previously Presented:

Needs Meeting 10/28/2018

Solutions Meeting 11/22/2019

Project Driver: 

Equipment Condition/Performance/Risk and Customer Service

Specific Assumption Reference:

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

Problem Statement:

Customer Service:

ÅCustomer #2: Holmes-Wayne Co-op (at Stillwell) and AEP Ohio (at 
Glenmont) are currently served via a radial 34.5 kV (12.58 mi) line. This radial 
line has consistently been one of the worst performing line over the last 10 
years. The Stillwell delivery point has accumulated 1.7 million CMI over the 
past five years. Over the last 10 years (2008-2017), Stillwell delivery point has 
averaged nearly 875,000 CMI/ year.

ÅCustomer #3: L.R. and Holmes-Wayne members are currently served via a 
radial 69 kV (24.1 mi) line. The North Liberty to Jellowayradial line is 9.50 
miles and the Ripley to Loudonville radial line is 14.16 miles. Their total load 
is 8.73 MVA and they have experienced 1.13 million CMI over the last three 
years.

Problem Statement Continued on Next Slideé

<Committee> ï<TO> Supplemental  <date>
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AEP Transmission Zone M-3 Process

Coshocton Area Improvements

Problem Statement Continued:

Equipment Material/Condition/Performance/Risk:

Å The KillbuckïSouth Coshocton 34 kV line (30.18 mi) was constructed in 1926 using 
wood pole structures and conductor ranging from 3/0 Copper (23 MVA rating) to 
336.4 ACSR (37 MVA rating). There are 144 open A conditions on this line, including 
rotten cross-arms, burnt/broken insulators, and loose/broken conductor hardware. 
The KillbuckïSouth Coshocton 34 kV line has experienced over 1 million CMI over 
the past three years.

Å The KillbuckïSouth Millersburg 34 kV (2.59 mi) line was constructed in the 
1920ôsusing wood pole structures with 336.4 ACSR (36 MVA rating). There are 53 
open A conditions on this line, including rotten cross-arms, burnt/broken insulators, 
and loose/broken conductor hardware. The KillbuckïSouth Millersburg 34 kV line has 
experienced over 1 million CMI over the past three years.

ÅAt South Coshocton 69 kV circuit breaker óKô (fault ops 18), 34.5 kV circuit breakers 
óAô (fault ops 3), óBô (fault ops 7), óCô (fault ops 72), óDô (fault ops 0), óEô (fault ops 0), 
and óGô (fault ops 2) are óFKô oil-filled breaker (vintage 1946 -1973). These oil type 
breakers have extensive maintenance and oil handling requirements. There is a 
potential for oil spills during fault operations and maintenance. The FK model is no 
longer supported by the manufacturer making spare part availability scarce. 

ÅThe South Coshocton 138 kV circuit breaker óHô has had 11 malfunctions, 3 of which 
are confirmed to be related to low gas. This HS145-3000 model is prone to low gas 
malfunctions. The South Coshocton 138/34.5 kV transformerôs dielectric strength has 
declined for the past seven years. Concentrations of CO2 are elevated as well. 
These conditions indicate that the insulating paper is deteriorating.

ÅThe South Millersburg 34.5 kV circuit breakers óAô (fault ops 3) and óBô (fault ops 21) 
are óFKô oil-filled breakers (vintage 1951 and 1953 respectively). These oil type 
breakers extensive maintenance and oil handling requirements. The FK model is no 
longer supported by the manufacturer making spare part availability scarce. 

Å The South Millersburg 138/34.5 kV transformer has elevated moisture levels for at 
least seven years with a recent sharp increase. The dielectric strength has 
corresponding decreased since 2016. Concentrations of CO2 are also elevated.

<Committee> ï<TO> Supplemental  <date>
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AEP Transmission Zone M-3 Process

Coshocton Area Improvements
Need Number: AEP-2018-OH006

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

Selected Solution:  

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

Ravin: Cost $8.6M

Å Build a greenfield station at 69kV 2000A 40kA in a 3-breaker ring configuration next to Jelloway(L.R. Co-

op). (S2149.1)

JellowayCo-op ðRavin69kV :Cost $0.7M

Å Build ~0.01 miles of greenfield 69kV line to connect Ravinto JellowayCo-op. Under emergency conditions 

Jellowaycan be fed radially from North Liberty Switch. North Liberty Switch will be normally open towards 

JellowayCo-op. (S2149.2)

Stillwell Switch: Cost $0.8M

Å Install a greenfield 69kV 1200 A 3-way POP switch. (S2149.3)

Stillwell Switch ðRavin69kV: Cost $26.4M

Å Build ~11.4 miles of greenfield 69 kV line. (S2149.4)

Hanover Switch: Cost: $0.8M

Å Install a greenfield 69kV 1200A 3-way POP switch (near existing Loudonville). (S2149.5)

Hanover Switch ðRavin69kV : Cost $12.9M

Å Build ~5.17 miles of greenfield 69 kV line. (S2149.6)

Loudonville (L.R. Co-op) Station ðHanover Switch : Cost $0.7M

Å Reconnect the Loudonville (L.R. Co-op) Station to then new Hanover 69 kV Switch. (S2149.7)

Fort Fizzle ( Replaces Glenmont Junction Sw): Cost $1.1M

Å Build a new greenfield 69 kV station in an in/out configuration with 1200A switches to replace Glenmont 

Junction Switch. Remove existing Glenmont station. (S2149.8)

Fort Fizzle ðStillwell 69kV: Cost $16.7M

Å Rebuild ~7.07 miles of the existing Glenmont Junction -Stillwell 34.5kV line at 69kV. (S2149.9)

<Committee> ï<TO> Supplemental  <date>
Existing
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AEP Transmission Zone M-3 Process

Coshocton Area Improvements

Potential Solution Continued:

Fort Fizzle ðKillbuck69kV: Cost $12.9M

Å Rebuild ~5.51 miles of the existing Killbuckto Glenmont (Fort Fizzle) 34.5kV line at 69kV.
(S2149.10)

Black Diamond (Replaces South Millersburg): Cost $10.2M

Å Build a greenfield station at 138 kV 3000A 40kA in 4-breaker ring configuration. Replace the 

138/34.5kV 25MVA transformer with a 138/69kV 90MVA transformer. Remove the 34.5kV 

circuit breaker ñCò and install a new 69kV 2000A 40kA circuit breaker towards Killbuck. 

Remove the 34.5kV 3000A kVARCap bank ñAAò. The Buckhorn (H.WN. Co-op) 138 kV 

delivery point will now connect to Black Diamond station. Remove South Millersburg station and 

Buckhorn switch. (S2149.11)

Black Diamond ðKillbuck69kV: Cost: $6.4M

Å Rebuild ~4.12 miles of the existing South Millersburg (Black Diamond) to Killbuck69kV line.
(S2149.12)

Black Diamond 138 kV Line Extension: Cost $1.7M

Å Build ~0.56 miles of greenfield 138kV line (556 ACSR) to connect Black Diamond 138 kV to the 

existing West Millersburg 138 kV line. (S2149.13)

Ohio Central ðWest Millersburg 138kV circuit: Cost $0.7M

Å Remove ~.9 miles of the Ohio Central ïWest Millersburg 138 kV circuit and reroute into Black 

Diamond station. (S2149.14)

Buckhorn (H.WN Co-op) ðSouth Millersburg 138kV line: Cost $2.0M

Å Build a new 138 kV line (~.8 miles) to reconnect the existing Buckhorn (H.WN Coop) into Black 

Diamond 138 kV station. (S2149.15)

Millersburg: Cost $2.8M

Å Cut the Berlin ïWest Millersburg 69 kV line into Millersburg station with an in/out configuration 

with 1200 A line switches. (S2149.16)

<Committee> ï<TO> Supplemental  <date>
Proposed
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AEP Transmission Zone M-3 Process

Coshocton Area Improvements

Potential Solution Continued:

Schlegel (Replaces Ripley Switch): Cost $9.5M

Å Build a greenfield station at 69kV 40kA 2000A in a 4-breaker ring configuration next to Ripley 

(H.WN. Co-op)ôs station. Remove the existing Ripley and Paint Valley switches and reconnect 

the lines into the new Schlegel station. (S2149.17)

Shreve ðSchlegel 69kV: Cost $0.6M

Å Relocate the existing Shreve to Ripley 69kV line to Schlegel station. (S2149.18)

West Millersburg ðSchlegel 69kV: Cost $0.6M

Å Relocate the existing West Millersburg to Paint Valley 69kV line to Schlegel station. (S2149.19)

West Nashville: Cost $0.7M

Å Install a 69kV 1200A 3-way POP switch (near existing Drake Valley (H.WN. Co-op)). (S2149.20)

Millersburg ðWest Millersburg 34kV: Cost $0.1M

Å Retire ~1.24 miles of the existing Millersburg to West Millersburg 34kV line. (S2149.21)

Millersburg -South Millersburg 34kV: Cost $0.9M

Å Retire ~2.93 miles of the existing Millersburg to South Millersburg 34kV line. (S2149.22)

South KillbuckSwitch: Cost $0.6M

Å Replace 2-way POP with a 3-way 69kV 1200A POP switch. (S2149.23)

South KillbuckðKillbuckH.WN. Co-op 69kV:Cost $0.7M

Å Rebuild ~0.05 miles of the South Killbuckto KillbuckHolmes Wayne Co-op 34kV line to 69kV. 
(S2149.24)

MethamSwitch: Cost $0.6M

Å Replace 2-way POP with a 3-way 69kV 1200A POP switch. (S2149.25)

MethamðJefferson (F.P. Co-op) 69kV: Cost $1.2M

Å Rebuild ~0.38 miles of the Methamto Jefferson (F.P. Co-op) 34.5kV line to 69kV. (S2149.26)

Simmons Run ðKillbuck69kV: Cost $31.1M

Å Rebuild ~10.4 miles of the South Coshocton to Killbuck34.5 kV line to 69kV. (S2149.27)

<Committee> ï<TO> Supplemental  <date>
Proposed
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AEP Transmission Zone M-3 Process

Coshocton Area Improvements

Simmons Run (Replaces Warsaw Switch): Cost $8.7M

Å Build a greenfield station at 69 kV 2000A 40kA in 3-breaker ring configuration. Remove 

existing Warsaw switching. (S2149.28)

South Warsaw ðTunnel Hill (F.P. Co-op) 69kV: Cost $9.3M

Å Rebuild ~3.73 miles of the existing South Warsaw to Tunnel Hill (F.P. Co-op) 34.5kV line to 

69kV. (S2149.29)

Moscow Switch: Cost $0.6M

Å Replace 2-way POP with a 3-way 69kV 1200A POP switch. (S2149.30)

Moscow ðJackson (F.P Co-op) 69kV: Cost $3.5M

Å Rebuild ~1.24 miles of the existing Moscow to Jackson (F.P. Co-op) 34.5 kV line to 69kV. 
(S2149.31)

South Coshocton -Simmons Run 69kV: Cost $31.7M

Å Rebuild ~14.4 miles of the existing South Coshocton to Killbuck34kV line to 69 kV. 
(S2149.32)

South Coshocton: Cost $10.9M

Å Build a 138 kV 3000 A 40 kA 5-breaker ring bus and install a138/69 kV 130 MVA 

transformer. Install 3new 69 kV 1200A 40 kA circuit breakers on the line towards Simmons 

Run, towards Coshocton, and on the low side of the transformer. Retire and remove the 

138/69kV 75MVA transformer #2, as well as the 69/34.5kV 35MVA transformer #3. Leave 

the 138/34.5kV 30MVA transformer #1 to serve San Cast customer. (S2149.33)

Ancillary Benefits:Holistic solution to a large area with multiple needs.

Estimated Cost: $216.7M

Projected In-Service: August 2025

Supplemental Project ID:S2149.1-.33

Project Status: Scoping

Model: N/A

<Committee> ï<TO> Supplemental  <date>
Proposed
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AEP Transmission Zone M-3 Process
BeartownςMoreland Line Rebuild

Need Number: AEP-2018-OH016

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

Previously Presented:

Needs Meeting 10/25/2018

Solutions Meeting 11/22/2019

Project Driver: 

Equipment Condition

Specific Assumption Reference:

AEP Guidelines for Owner Identified Needs (AEP Assumptions slide 8)

Problem Statement:

The Beartown-West Wilmont69kV section is 10.5 miles long and serves 1 AEP 
Ohio distribution station and 1 Holmes-Wayne Co-op station in northeast Ohio. 
Over the past several years, the circuit has experienced below-average 
reliability. For the 2017-2018 YTD period, it has experienced 7 sustained 
outages, an additional 8 momentary interruptions, and 2 emergency repair 
incidents on the entire circuit. The majority of the outages were due to T-Line 
structural issues and forestry. The line section consists of primarily 336 ACSR 
(1962-64 vintage); it is entirely wood pole construction, with the majority being 
installed in the 1960ôs. The section has a reported CMI of 2.0M between 2014 ï
2018 and currently has 52 open conditions (25 Category A, 25 Category B, 5 
Forestry). Examples of the conditions include: rotted poles, missing ground-
leads, and damaged conductor. During the 2010-2018 period, 112 prior 
conditions were repaired/addressed on the circuit as a whole.

<Committee> ï<TO> Supplemental  <date>
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AEP Transmission Zone M-3 Process
BeartownςMoreland Line Rebuild

Need Number: AEP-2018-OH016

Process Stage: Submission of Supplemental Project for 

inclusion in the Local Plan 1/29/2020

Selected Solution:  

Rebuild the existing Beartown-Moreland 69kV Transmission 

line between Beartownand West Wilmot Junction Switch 

(approx.10.6 miles) using 556 ACSR. (S2140)

Estimated Cost: $22.6M

Projected In-Service: 12/1/2021

Supplemental Project ID:S2140

Project Status: Scoping

Model: Summer 2023 RTEP

<Committee> ï<TO> Supplemental  <date>

Bubble Diagram
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AEP Transmission Zone M-3 Process

RobyvilleïGlencoe 69kV

Need Number: AEP-2019-OH019

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

Previously Presented:

Needs Meeting 4/23/2019

Solutions Meeting 11/22/2019

Project Driver: 

Equipment Material/Condition/Performance/Risk

Specific Assumption Reference:

AEP Guidelines for Transmission Owner Identified Needs

Problem Statement:
Å The Glencoe ïRobyville69kV circuit section of concern is 12.9 miles long and originally 

constructed in 1915-1925 using wood pole structures. This circuit currently has 556 ACSR 18/1 
(Osprey) conductor.

o The non-standard conductor is single-strand steel core which significantly diminishes 
conductor strength over time as there is only a single steel strand supporting the 
aluminum wire.

Å The Glencoe ïRobyville69kV circuit has 136 open A conditions which include broken 
shield/ground wires, heavy structure rot, woodpecker damage, broken insulators, and split 
cross arms/knee braces. 

Å This circuit has experienced 789,612 customer-minutes-of-interruption (CMI) between 2013 ï
2018.

Å The existing switch at Highland Terrace is a two-way wood-pole switch installed in 1979 that 
restricts our ability to perform routine maintenance and restoration activities in this remote area 
of our system (compared to a standard three-way switch at a tap point). 

Å The Shepherdstown Co-op 69kV delivery point is connected via a hard tap (no line switches) 
which limits operational flexibility and restricts restoration activities, as the customer must take 
an outage when transmission line maintenance must be performed.

<Committee> ï<TO> Supplemental  <date>

Shepherdstown
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AEP Transmission Zone M-3 Process

RobyvilleïGlencoe 69kV

Need Number: AEP-2019-OH019

Process Stage: Submission of Supplemental Project for 

inclusion in the Local Plan 1/29/2020

Selected Solution:  

Rebuild the remainder of the Glencoe-Robyville69kV circuit 

(12.9 miles) utilizing 795 kcmilACSR conductor. (S2147.1)

Estimated Cost: $27.5 M

At Shepherdstown, install a three-way 1200A, 69kV switch. 

(S2147.2) Estimated Cost: $0.8 M

At Highland Terrace, install a three-way 1200A, 69kV switch. 

(S2147.3) EstimatedCost: $0.7 M

Total Estimated Transmission Cost: $29.0M

Projected In-Service: 12/31/2022

Supplemental Project ID:S2147.1-.3

Project Status: Scoping

Model: N/A

<Committee> ï<TO> Supplemental  <date>
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AEP Transmission Zone M-3 Process

South Canton Breakers

Need Number: AEP-2019-OH055

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

Previously Presented:

Needs Meeting 10/25/2019

Solutions Meeting 11/22/2019

Project Driver: 

Equipment Material/Condition/ Performance/Risk

Specific Assumption Reference:

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

Problem Statement:

138kV Circuit Breakers: K1, L1, & M1

Å Interrupting Medium: SF6

Å Additional Info: In addition to the 12 - 138kV overdutied
breakers at South Canton, these remaining 3 breakers 
have fault duty in the 95-99% range.

<Comittee> ï<TO> Supplemental  <date>
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AEP Transmission Zone M-3 Process

South Canton Breakers

Need Number: AEP-2019-OH055

Process Stage: Submission of Supplemental Project for 

inclusion in the Local Plan 1/29/2020

Selected Solution:  

Replace 138kV breakers K1, L1, & M1 (3000A, 63kA) with new 

units (3000A, 80kA).  Note that the 3 existing breakers are in 

usable condition and will be stored as system spares and 

reused. (S2148)

Ancillary Benefits:Ensures safety to field personnel, should 

area transmission system fault levels rise.

Estimated Cost: $2.5M

Projected In-Service: 12/1/2021

Supplemental Project ID:S2148

Project Status: Scoping

Model: Summer 2019 RTEP Short Circuit

<Committee> ï<TO> Supplemental  <date>

Bubble Diagram Not Applicable
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AEP Transmission Zone M-3 Process

South Lynchburg

Need Number: AEP-2019-AP003

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

Previously Presented:

Needs Meeting 2/20/2019

Solutions Meeting 11/22/2019

Project Driver: 

Equipment Material/Condition/Performance/Risk

Specific Assumption Reference:

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

Problem Statement:

Å The 1959 vintage 138/69/34.5 kV transformer #1 at South Lynchburg 
Substation has elevated levels of carbon dioxide which began increasing in 
2004. Additionally, the interfacial tension is steadily decreasing and the oil 
power factor is steadily increasing indicating that the oil insulation is 
beginning to degrade as well. This data proves that the transformers 
insulation is aged and has degraded.

Å The 34.5 kV Grounding Bank was manufactured in 1954 and has high 
concentrations of combustible gases, specifically CO and CH4, due to 
various thermal faults and electrical discharges. Short circuit breakdown 
caused by the amount of through fault events, some greater than 700 
degrees Celciushas contributed to the deterioration of the bank.

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

Å Number of fault operations: P (44), L (42), K (152), N (132), M (34), R (135)

Å 34.5 kV CB F has 31 fault operations

Å 34.5 kV CB G has 63 fault operations

<Committee> ï<TO> Supplemental  <date>

Geographic Map:

Include all facilities mentioned on slide, small locator map and a 

legend.
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AEP Transmission Zone M-3 Process

South Lynchburg

Need Number: AEP-2019-AP003

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

Selected Solution:  

At South Lynchburg station, replace existing 138/69/34.5 kV 
transformer #1 with a new 138/69/34.5 kV, 130 MVA bank and install 
associated protection. Replace the grounding bank. Replace 12kV CBôs 
P, L, K, N, M and R with new 1200A 25KA CBôs and install associated 
relays. Replace 34.5kV CB G and F with new 3000A 40kA CB. Install 
69 kV CB between T1 secondary and 69 kV bus. (S2141.1) Estimated 
Cost: $5.7M

Line work to relocate the 69 kV and 34.5 kV line entrances due to the 
larger physical size of the new transformer. (S2141.2) Estimated Cost: 
$1M

Ancillary Benefits:Additional transformer capacity prevents future 
thermal overloads caused by the loss of Peaksviewand East 
Lynchburg 138/69 kV transformers. Future loadings exceed 85% for 
the existing transformer at South Lynchburg.

Estimated Cost: $6.7M

Projected In-Service: 7/1/2021

Supplemental Project ID:S2141.1-.2

Project Status: Engineering

Model: 2024 RTEP

<Committee> ï<TO> Supplemental  <date>

No bubble diagram required.

Station work only.
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AEP Transmission Zone M-3 Process

IrontoStation (Service to CBEC)

Need Number: AEP-2019-AP006

Process Stage: Submission of Supplemental Project for 

inclusion in the Local Plan 1/29/2020

Previously Presented:

Needs Meeting 3/25/2019

Solutions Meeting 11/22/2019

Project Driver: 

Customer Service

Specific Assumption Reference:

AEP Connection Requirements for the AEP Transmission 

System (AEP Assumptions Slide 7)

Problem Statement:

Craig-Botetourt Electric Cooperative (CBEC) requested a new 

delivery point from AEP to be located in Montgomery County, 

Virginia. The new station will serve approximately 10 MVA.

<Committee> ï<TO> Supplemental  <date>
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AEP Transmission Zone M-3 Process

IrontoStation (Service to CBEC)

Need Number: AEP-2019-AP006

Process Stage: Submission of Supplemental Project for 

inclusion in the Local Plan 1/29/2020

Selected Solution:  

Establish a new Ironto138 kV delivery point by tapping the 

Catawba-Kimballton138 kV circuit, installing 2-138 kV MOABs, 

associated controls, and 138 kV metering in customerôs 

station. (S2142)

Estimated Cost: $2.6M

Projected In-Service: 4/13/2020

Supplemental Project ID:S2142 

Project Status: Engineering

Model: 2024 RTEP

<Committee> ï<TO> Supplemental  <date>

Bubble Diagram
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AEP Transmission Zone M-3 Process

Danville Area

Need Number: AEP-2019-AP012

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

Previously Presented:
Needs Meeting 5/20/2019

Solutions Meeting 11/22/2019

Project Driver: 
Equipment Material/Condition/Performance/Risk

Specific Assumption Reference:

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

Problem Statement:

Several documented mis-operations have occurred related to 
defective and disabled pilot wire relaying between Danville, East 
Danville and the local 69 kV network. Pilot wire maintenance is a 
known safety concern especially during poor weather conditions 
throughout the Transmission organization. Elimination of pilot wire in 
the Danville area will address ground splice concerns reported by 
TFS management, pilot wire cabinet access issues and low hanging 
pilot wire on poles. Corrective maintenance continues to be a 
concern due to the lack of spare relay components and it being an 
obsolete technology. Due to the abnormal conditions and overall age 
of the pilot wire in the Danville area, mis-operations have continued 
to impact several large industrial customers exceeding a total of 15 
MW. 

<Committee> ï<TO> Supplemental  <date>
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AEP Transmission Zone M-3 Process

Danville Area

Continued from previous slideé

Problem Statement:

East Danville Station

Å138 kV Circuit Breakers L and M

Å12 malfunction records indicating low SF6 gas during cold weather 

conditions with continued maintenance required

ÅHave experienced 19 and 49 fault operations respectively. The 

manufacturerôs recommendation for this type of breaker is 10.

Å138 kV Circuit Breaker P

ÅCB P is FK type oil breaker (1955 vintage)

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

There is an increased potential for oil spills during routine maintenance 

and failures with these types of breakers.

Å69 kV Circuit Breakers F and H

ÅFK type oil breakers (1965 vintage)

ÅMalfunction on CB H for an air leak on the control valve

ÅHave experienced 46 and 78 fault operations respectively. The 

manufacturerôs recommendation for this type of breaker is 10.

Å69/12 kV T#3

ÅHigh side MOAB Ground Switch

ÅTapped off of East Danville-US Gypsum 69 kV line, not currently tapped 

off bus

<Committee> ï<TO> Supplemental  <date>
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AEP Transmission Zone M-3 Process

Danville Area

Continued from previous slideé

Problem Statement:
Goodyear Station

Å 69 kV Circuit Breakers A, C and D

Å FK type oil breakers (1959, 1973 and 1972 vintage respectively)

Å Oil breakers that are difficult to maintain due to the required oil handling. There is an 
increased potential for oil spills during routine maintenance and failures with these types 
of breakers.

Å Have experienced 18, 9 and 7 fault operations respectively. The manufacturerôs 
recommendation for this type of breaker is 10.

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

US Gypsum Station

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

RigisStation

Å 138/69 kV T#1

Å High side MOAB ground switch protection

Corning Glass Station

Å 69 kV Circuit Breaker B

Å FK type oil breaker (1966 vintage); experienced 80 fault operations

Å Circuit Switchers A and AA

Å S&C 2030-69, no gas monitor, model family has numerous documented malfunction 
records concerning gas loss and interrupter failures

US Gypsum Station

Å 69 kV Circuit Breaker A

Å FK type oil breaker (1966 vintage); experienced 21 fault operations

Danville Station

Å 69 kV Circuit Breaker J

Å FK type oil breaker (1966 vintage)

<Committee> ï<TO> Supplemental  <date>
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AEP Transmission Zone M-3 Process

Danville Area

Need Number: AEP-2019-AP012

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

Selected Solution:  

At Danville station, install new 138 kV line relaying and CCVTôs/foundations/stands 
on the East Danville line. Replace 69 kV Bus CCVTôs and install required fiber and 
retire all pilot wire. Replace 69 kV breaker J with a 3000 A, 40 kA breaker. 
(S2143.1) Estimated Cost: $2.3M

At East Danville station, replace 138 kV circuit breakers L, M, and P and associated 
disconnect switches with 3000 A, 40 kA breakers and 3000 A disconnect switches. 
Install 69 kV circuit breaker on low-side of T1. Replace 69 kV breakers F, H and 
associated disconnect switches with 3000 A, 40 kA breakers and 2000 A switches. 
Install new 138 kV line relaying and CCVTôs/foundations/stands on the Danville 
line. Install new 69kV line relaying and CCVTôs/foundations/stands on both the 
Danville line and U.S. Gypsum lines. Replace MOAB ground switch on T#3 with 
circuit switcher and relocate T#3 connection from US Gypsum line to 69 kV bus. 
Install required fiber and retire all pilot wire. (S2143.2)Estimated Cost: $7.2M

At Rigisstation, install new 69 kV line relaying and CCVTôs/foundations/stands on 
the Goodyear line. Install required fiber and retire all pilot wire. Replace MOAB 
ground switch with circuit breaker on high-side of T#1. (S2143.3)Estimated Cost: 
$1.4M

At Goodyear station, install new 69 kV line relaying and CCVTôs on the Rigisline, 
U.S. Gypsum line and Corning Glass line. Install required fiber and retire all pilot 
wire associated with 69 kV US Gypsum, Rigisand Corning Glass circuits. Replace 
69 kV breakers A, C and D and associated disconnect switches with 3000 A, 40 kA 
breakers and 2000 A disconnect switches. Upgrade existing 2-element customer 
metering at each of the feeds to the customer (3 total). (S2143.4) Estimated Cost: 
$4.4M

At Ballou station, retire in-line equipment and retire transformer in-place. (S2143.5) 
Estimated Cost: $0M (Distribution) 

<Committee> ï<TO> Supplemental  <date>
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AEP Transmission Zone M-3 Process

Danville Area

Continued from previous slide é

At US Gypsum station, install 69 kV line relaying and CCVTôs on both 
the East Danville line and Goodyear line. Install required fiber and retire 
all pilot wire associated with the Goodyear ïU.S. Gypsum and East 
Danville circuits. Replace 69 kV breaker A with 3000 A, 40 kA breaker 
and 2000 A disconnect switches. Replace 69 kV customer metering 
with 3 element CT/PT combo. (S2143.6) Estimated Cost: $2.8M

At Corning Glass station, install required fiber and retire all pilot wire. 
Replace 69 kV breaker B with 3000 A, 40 kA circuit breaker and 2000 A 
disconnect switches. Replace 69 kV circuit switcher A with 3000 A, 40 
kA circuit breaker and 2000 A disconnect switches. Replace 69 kV 
circuit switcher AA with 600 A, 40 kA capacitor switcher. (S2143.7) 
Estimated Cost: $0 (Distribution)

At Ridgeway station, upgrade remote end relaying. (S2143.8)
Estimated Cost: $0.6M

At Smith Mountain station, upgrade remote end relaying and replace 
breaker control cables. (S2143.9) Estimated Cost: $0.9M

On the Danville-East Danville 69 kV line, replace 4 wood structures to 
accommodate additional loading of new ADSS and install ADSS under-
build. (S2143.10) Estimated Cost: $1.1M

On the Corning Glass-Goodyear 69 kV line, replace 13 wood structures 
to accommodate additional loading of new ADSS and install ADSS 
under-build. (S2143.11) Estimated Cost: $1.9M

On the Goodyear-Rigis69 kV line, replace 4 wood structures to 
accommodate additional loading of new ADSS and install ADSS under-
build. (S2143.12)Estimated Cost: $0.9M

<Committee> ï<TO> Supplemental  <date>
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AEP Transmission Zone M-3 Process

Danville Area

Continued from previous slide é

On the Ballou-Danville 69 kV line, replace 14 wood structures 

to accommodate additional loading of new ADSS and install 

ADSS under-build. (S2143.13)Estimated Cost: $2.0M

On the Ballou-State Line 69 kV line, replace 3 wood structures 

to accommodate additional loading of new ADSS and install 

ADSS under-build. (S2143.14) Estimated Cost: $0.8M

On the Goodyear-US Gypsum 69 kV line, replace 2 wood 

structures to accommodate additional loading of new ADSS 

and install ADSS under-build. (S2143.15) Estimated Cost: 

$0.4M

Estimated Cost: $26.7M

Projected In-Service: 10/31/2022

Supplemental Project ID:(S2143.1-.15) 

Project Status: Scoping

Model: 2024 RTEP

<Committee> ï<TO> Supplemental  <date>

Bubble Diagram
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AEP Transmission Zone M-3 Process

Trap Hill Area Project

Need Number: AEP-2019-AP016

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

Previously Presented:
Needs Meeting 5/20/2019

Solutions Meeting 11/22/2019

Project Driver: 
Equipment Material/Condition/Performance/Risk 

Specific Assumption Reference:

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

Problem Statement:
Å Trap Hill Station serves approximately 20 MVA of load from a 6 mile radial thus exceeding AEPôs 

threshold for looped service of 75 MVA-mile. Long radial line or radial lines serving a significant 
amount of load are concerning as they age due to: 

Å Maintenance of radial facilities being difficult due to the required customer outages. 

Å Radial delivery points resulting in extended outages to customers for any loss of the 
feed due to the lack of looped service and transferability of the load.

Å Bolt Tap 138 kV is a hard tap off the BaileysvilleïSundial 138 kV #1 circuit. 

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

Å It can  also result in extended outages to customers due to the inability to sectionalize 
faulted facilities.

Å Dameron46 kV CB-A

Å Oil filled ITE 69KA-2500-12D type breaker, 1 of 13 of this type of model left on the AEP 
system. 

Å These types of breakers experience issues with their parts and maintenance costs due 
to lack of vendor support. 

Å Oil breakers are more difficult to maintain as oil spills have the potential to occur during 
maintenance which could pose an environmental and safety hazard.

<Committee> ï<TO> Supplemental  <date>

Geographic Map:

Include all facilities mentioned on slide, small locator map and a 

legend.
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AEP Transmission Zone M-3 Process

Trap Hill Area Project

Problem Statement (contõd):

Å Dameron46 kV Cap switcher AA

Å S&C 2030-69 unit that has no gas monitor and sister units on the AEP 
system have experienced 62 malfunctions since 1999. Major events 
include gas loss, interrupter failures, and operating mechanism failures. 

Å Dameron138/46 kV Bank #1

Å Rising moisture, carbon monoxide (CO), and carbon dioxide (CO2) levels 
which indicate a deterioration of the insulating paper. 

Å Sustained low levels of interfacial tension also ties to insulation degradation 
and is an indication of sludge formation. Sludge can impede oil circulation 
and generate numerous instances of overheating, further accelerating the 
declining health of the unit. 

Å The current MOAB/Ground SW configuration on the high side.

Å Damerongrounding transformer

Å 99 year old unit in which all 3 phases are facing similar condition issues. 

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

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

Å Sludge can impede oil circulation and generate numerous instances of 
overheating, further accelerating the declining health of the unit. 

Å DameronSubstation currently deploys 41 relays, implemented to ensure the adequate 
protection and operation of the substation.  

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

Å There are 33 of the electromechanical type and 1 static type which have 
significant limitations with regards to fault data collection and retention. In 
addition, 2 microprocessor relays were commissioned in 1997 and 2005, 
indicative of obsolete firmware that is no longer vendor supported.

Geographic Map:

Include all facilities mentioned on slide, small locator map and a 

legend.
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AEP Transmission Zone M-3 Process

Trap Hill Area Project

Problem Statement (contõd):

Å Bolt 46 kV cap switcher AA

Å 1 of 15 remaining VBM-69 types left on the AEP system. 

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

replacement parts are known to be expensive when they are available per 

the TFS obsolete list. 

Å Bolt 46 kV grounding transformer 

Å All 3 phases are facing similar condition issues as listed. 

Å Sustained elevated moisture levels and power factor have led to 

decreasing dielectric strength. 

Å Sustained low levels of interfacial tension is in indication of sludge 

formation, in which sludge can impede oil circulation and generate 

numerous instances of overheating, further decreasing the health of the 

unit. 

Å Bolt 138/46 kV XFR

Å Moisture levels and power factor have been on the rise since 2004. These 

increases correspond to decreasing dielectric strength levels seen over the 

same period. The most probable causes of moisture in oil for this unit are 

paper breakdown (aging), moisture ingress through gaskets, and leaks 

(main tank; pumps; etc.). 

Å Interfacial tension has been at a sustained low level since 2008; this is an 

early indication of the development of sludge from contaminates in the oil. 

Over time, the sludge can further impede the ability of oil to properly 

circulate, potentially leading to more frequent unit overheating.

<Committee> ï<TO> Supplemental  <date>

Geographic Map:

Include all facilities mentioned on slide, small locator map and a 

legend.
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AEP Transmission Zone M-3 Process

Trap Hill Area Project

Need Number: AEP-2019-AP016

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

Selected Solution:  

Construct a new 138 kV line (~6 miles) from Dameronto Trap Hill.  Convert the Bolt ïTrap Hill 46kV line to 138kV (line is already 

built to 138kV standards). (S2144.1) Estimated Cost: $15.1M

Convert Trap Hill station to 138kV, install two 138 kV 3000 A 40 kA circuit breakers. (S2144.2)Estimated Cost: $2.0M 

At Bolt Station, install 138 kV bus and configure the 138kV station into a ring configuration with three new 138kV 3000A 40kA

breakers. Replace the existing  ground transformer with a new ground transformer. Replace existing cap switcher AA with a new 46 

kV 420 A (capacitive current) 40 kA cap switcher. Replace the existing 138/46 kV 75 MVA XFR with a new 138/46 kV 90 MVA XFR.

(S2144.3)Estimated Cost: $6.4M

At DameronStation, Install 138 kV bus and configure the 138kV station into a ring bus layout utilizing four new 138kV 3000A 40kA 

breakers. Remove the ground switch MOAB scheme from the high side of XF1. Associated line work to accommodate new 138 kV 

ring configuration. Replace the existing  circuit breaker A with a new 46 kV 3000A 40 kA circuit breaker.  Replace the existing cap 

switcher AA with a new 46 kV 450 A (capacitive current) 40 kA cap switcher. Replace the existing 138/46kV 75 MVA XF #1 with a

new 138/46kV 75 MVA XF. Replace the existing grounding transformer with a new grounding transformer.  Replace existing 46/34.5 

kV XFR with a new 138/34.5 kV 30 MVA XFR. Station fence will need expanded to accommodate new 138 kV bus. Retire Beckley 

Mining 46 kV line out of Dameronand transfer customer to Distribution service. Customer Service is following up with the customer 

regarding the new service. (S2144.4) Estimated Cost: $10.5M

Construct an in/out line from the existing BaileysvilleïSundial #1 line to  the new Bolt Tap Station (~2 miles).(S2144.5) Estimated 

Cost:$7.4M

At the new Bolt Tap Station install three 138 kV 3000 A 40 kA circuit breakers into a breaker and a half configuration. (S2144.6) 

Estimated Cost:$8.0M

Total Estimated Transmission Cost: $49.4M

Projected In-Service: 11/1/2022

Supplemental Project ID:S2144.1-.6

Project Status: Scoping

Model: N/A

<Committee> ï<TO> Supplemental  <date>
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AEP Transmission Zone M-3 Process

Amos ïHopkins Line Rebuild

Need Number: AEP-2019-AP023

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

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

Project Driver: 
Equipment Condition/Performance/Risk 

Specific Assumption Reference:

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

Problem Statement:
Amos ïHopkins 138 kV (~31.37 miles)

ÅMajority of the circuit is constructed with 1920s lattice structures

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

o Steel lattice towers and hardware are currently exhibiting 
medium to heavy rust

ÅThe shield wire and conductor for this line is 94 years old. Current 
shielding for the majority of the line does not comply with current 
standards. 

<Committee> ï<TO> Supplemental  <date>
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AEP Transmission Zone M-3 Process

Amos ïHopkins Line Rebuild

Need Number: AEP-2019-AP023

Process Stage: Submission of Supplemental Project for 

inclusion in the Local Plan 1/29/2020

Selected Solution:  

Å Rebuild the Amos ïHopkins 138kV circuit from structure 

124-8A to Hopkins station as single circuit (~19.6 miles), 

including structure work near Saint Albans Tap and Angel 

Branch Tap. (S2145.1) Estimated Trans. Cost: $61.3M

Å Remote end work at Amos Station. (S2145.2)

Estimated Trans. Cost: $0.1M

Estimated Cost: $61.4M

Projected In-Service: 12/1/2022

Supplemental Project ID:S2145.1-.2

Project Status: Scoping

Model: N/A

<Committee> ï<TO> Supplemental  <date>
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AEP Transmission Zone M-3 Process

Delaware ïKenmore 34.5kV Rebuild

Need Number: AEP-2019-IM024

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

Previously Presented:

Needs Meeting 6/17/2019

Solutions Meeting 11/22/2019

Project Driver: 

Equipment Material/Condition/Risk/Performance 

Specific Assumption Reference:

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

Problem Statement:

Delaware ïBethel overhead 34.5kV Line (2.8 miles)

Å 1960ôs vintage wood construction.

Å 16 open conditions all related to structural issues.

Å Issues with ROW encroachments. 

Bethel ïKenmore underground 34.5kV line (.8 miles)

Å 1960ôs vintage underground construction

Å Both cables are through common man-hole ducts, which can present a safety issue. Currently TFS personal will not 

work on this line unless both northern feeds to Kenmore are de-energized due to this configuration.

Å Underground construction makes it difficult to identify and fix outages. This means that as this cable ages, the area 

will start experiencing prolonged forced outages. This line has already experienced multiple of these type of 

outages.

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

<Committee> ï<TO> Supplemental  <date>
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AEP Transmission Zone M-3 Process

Delaware ïKenmore 34.5kV Rebuild

Need Number: AEP-2019-IM024

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

Selected Solution:  

Rebuild the ~3 miles of overhead between Delaware and Bethel 
station. ~2.5 miles will be rebuilt as overhead and ~.5 miles will be 
rebuilt as underground. (S2146.1)Estimated Cost: $16.8M

Rebuild the ~1 mile of underground between Kenmore and Bethel 
stations(S2146.2)Estimated Cost: $12.8M
At Delaware station, install 2 series reactors to lower short circuit 
contribution toward Kenmore(S2146.3)

Estimated Cost: $0.85M
At Arnold Hogan station, install 1 series reactor to lower short circuit 
contribution toward Kenmore(S2146.4)

Estimated Cost: $0.41M
At 23rd Street station, install 1 series reactors to restrict flow and lower 
short circuit contribution toward Kenmore. (S2146.5)

Estimated Cost: $0.41M
Total Estimated Transmission Cost: $31.3M

Projected In-Service: 10/01/2023

Supplemental Project ID:S2146.1-.5 

Project Status: Scoping

Model: N/A

<Committee> ï<TO> Supplemental  <date>
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AEP Transmission Zone M-3 Process

LakinïRacine Rebuild
Need Number: AEP-2018-AP013

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

Previously Presented:

Needs Meeting 1/11/2019

Solutions Meeting 12/18/2019

Project Driver: 

Equipment Condition/Performance/Risk

Specific Assumption Reference:

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

Problem Statement:

Å The LakinïRacine 69 kV circuit (~13.2 mi) currently has 125 open conditions on 70% of the structures.

Å These conditions include rot top, woodpecker damage, burnt insulator, broken knee/V braces.  

Å The majority of the circuit is constructed with 1960s wood structures. From 2015-2018, the line has experienced 8 

momentary and 3 permanent outages which have resulted in 27k customer minutes of interruption. 

Å The 69kV CB F at Lakinis a CF type oil filled breaker. 

Å Oil filled breakers have significant maintenance requirements due to oil handling. 

Å This CB model family has experienced numerous documented mechanism bearing issues and failures within the 

AEP population.

Å LakinSubstation deploys 42 relays implemented to ensure the adequate protection and operation of the substation. Currently 35 of the

42 relays (83% of all station relays) are in need of replacement. 

Å There are 32 electromechanical, 2 legacy ABB DPU microprocessor, and 1 static type relays with significant 

limitations in regards to spare part availability in addition to a lack of vendor support. 

Å The electromechanical and static relays have no capability for fault data collection and retention. The ABB DPU 

relays pose a safety risk to persons performing breaker operation because the DPUs are mounted directly on the 

circuit breaker without adelay for opening and closing the breaker. 

Å If there is any arcing or something goes wrong as the breaker operates, the operator is now in the line of 

fire. Modern relays can program a delay (10 seconds) after an open or close button is pressed so the operator 

can have time to walk out of the line of fire.

Å The 138kV line switches are mounted on cap and pin insulators at Lakin. 

Å The current MOAB/Ground SW configurations at Lakincreate faults in the station to signal the remote end breakers to open; this results 

in Transmission lines breakers getting burdened to clear Transformer faults thus reducing their life span. 

Å Lakin138/69 kV transformer bank #1 CO and CO2 levels have been on the rise since 2004 when all transformer bushings were replaced 

during minor transformer maintenance activities; the oil was processed at that time, accounting for the rapid decrease in gas

concentrations in 2004. The latest CO reading of 493ppm is significantly high.

Å Moisture content had been trending up from 2008 to 2016 and has been in excess of 25ppm since 2016. 

Dielectric strength is currently trending up, but this rapid and significant 15.1kV increase was unexpected given 

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

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

Å In addition, H2 concentrations have been rising since 2004. The presence of H2 indicates the potential for stray 

gassing in the oil and carbonization of the insulating paper. 

Å The above conditions indicate a strong probability of degradation of the integrity of the paper insulation 

surrounding the transformer windings from carbonization, breakdown in cellulose, or both.

<Committee> ï<TO> Supplemental  <date>
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AEP Transmission Zone M-3 Process

LakinïRacine Rebuild

Need Number: AEP-2019-AP008

Process Stage: Submission of Supplemental Project for inclusion in 

the Local Plan 02/06/2020

Previously Presented:

Needs Meeting 3/25/2019

Solutions Meeting 12/18/2019

Project Driver: 

Equipment Condition/Performance/Risk

Specific Assumption Reference:

AEP Guidelines for Transmission Owner Identified Needs (AEP 

Assumptions Slide 8) 

Problem Statement:

Racine69 kV circuit breaker B

ÅCG-48 oil type breakers that was manufactured in 1980. 

ÅOil breakers are more difficult to maintain as oil spills have the 

potential to occur during maintenance which can be an 

environmental and safety hazard. 

ÅExperienced 43 fault operations, exceeding the manufacturer's 

designed number of fault operations of 10. 

<Committee> ï<TO> Supplemental  <date>
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AEP Transmission Zone M-3 Process

LakinïRacine Rebuild 

Need Number: AEP-2018-AP013, AEP-2019-AP008

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

Selected Solution:  

Rebuild Racine Hydro double circuit 69 kV line (~4 miles) to 69 kV standards 
utilizing 795 26/7 ACSR conductor (W.N. 162 MVA, W.E. 202 MVA) (S2166.1) 
Estimated Cost: $15.9M

LakinStation: Remove existing 138 kV line switches and MOAB/Gr. Sw. Install 4 
new 138 kV 40 kA 3000 A circuit breakers in a ring configuration. Replace existing 
138/69 kV 90 MVA XFR #1 with a new 138/69 kV 90 MVA XFR. Replace existing 
69 kV CB-F with a new 69 kV 40 kA 3000 A circuit breaker. Associated remote end 
work at Sporn, Gavin and Point Pleasant Stations. (S2166.2) Estimated Cost: 
$14.5M

Reconfigure the SpornïLakinïGavin 138 kV line entrance and the LakinïPoint 
Pleasant 69 kV line entrance into the new station layout. (S2166.3)  Estimated 
Cost: $1.6M

Racine Station: Replace existing 69 kV circuit breaker with a new 69 kV 40 kA 3000 
A circuit breaker.  Associated remote end work at Ravenswood station. (S2166.4) 
Estimated Cost: $1.4M

Ancillary Benefits:Supplemental solution combined with Baseline Projects b3040 
and b3095 for holistic area solution.

Total Estimated Cost: $33.4 M

Projected In-Service: 6/1/2022

Supplemental Project ID:S2166.1-.4 

Project Status: Scoping

Model: 2022 Winter RTEP

<Committee> ï<TO> Supplemental  <date>
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AEP Transmission Zone M-3 Process

Bancroft ïTurner Rebuild

Need Number: AEP-2018-AP019

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

02/06/2020

Previously Presented:

Needs Meeting 1/11/2019

Solutions Meeting 12/18/2019

Project Driver: 

Equipment Material/Condition/Performance/Risk 

Specific Assumption Reference:

AEP Guidelines for Transmission Owner Identified Needs (AEP Assumptions Slide 

8)

Problem Statement:

Nitro 69 kV circuit breakers G and H are CF-48 oil type breakers that were 

manufactured in the 1960s. In general, oil breakers are more difficult to maintain as 

oil spills have the potential to occur during maintenance, which could cause 

environmental and safety hazards. In addition, breakers G and H have experienced  

42 and 39 faults of operation, respectively. These both exceed the manufacturerôs 

designed number of fault operations of 10.

<Committee> ï<TO> Supplemental  <date>
AEP Local Plan - 2020
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AEP Transmission Zone M-3 Process

Bancroft ïTurner Rebuild

Need Number: AEP-2019-AP011

Process Stage: Submission of Supplemental Project for inclusion in 

the Local Plan 02/06/2020

Previously Presented:

Needs Meeting 4/23/2019

Solutions Meeting 12/18/2019

Project Driver: 

Equipment Material/Condition/Performance/Risk

Specific Assumption Reference:

AEP Guidelines for Transmission Owner Identified Needs (AEP 

Assumptions Slide 8)

Problem Statement:

Å69 kV circuit breakers F and G at Bancroft station are CF-48 oil type 

breakers that were manufactured in 1965. 

ÅOil breakers are more difficult to maintain as oil spills have 

the potential to occur during maintenance which can be an 

environmental and safety hazard. 

ÅBreakers F and G have experienced 55 and 70 fault 

operations, exceeding the manufacturer's designed number 

of fault operations of 10.

<Committee> ï<TO> Supplemental  <date>
AEP Local Plan - 2020 38
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AEP Transmission Zone M-3 Process

Bancroft ïTurner Rebuild

Need Number: AEP-2019-AP013

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

Previously Presented:

Needs Meeting 6/17/2019

Solutions Meeting 12/18/2019

Project Driver: 

Equipment Condition/Performance/Risk 

Specific Assumption Reference:

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

Problem Statement:

Bancroft ïNitro 69 kV (~7.6 miles)

Å Majority of the circuit is constructed with 1930s (46/97, 47%) and 1960s (20/97, 21%) wood 

structures

Å The circuit currently has 27 open conditions

Å Structure loading does not meet current NESC standards.

o The conductor is greater than 65 years old, and exceeds the recommended lifespan. 

Grounding on this line does not meet current standards.

Å Between 2015-2018 the circuit experienced 2 momentary and 1 permanent outage resulting in 

approximately 800k customer minutes of interruption

Nitro ïTurner 69 kV (~7.3 miles)

Å Over half of the circuit is constructed with 1920s wood structures (51/75 structures, 68%)

Å The circuit currently has 60 open conditions 

Å Approximately half of the line is not shielded.

Å From 2015-2018 the circuit has experienced 8 momentary and 6 permanent outages resulting in 

approximately 130k customer minutes of interruption

<Committee> ï<TO> Supplemental  <date>
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AEP Transmission Zone M-3 Process

Bancroft ïTurner Rebuild

Need Number: AEP-2019-AP014

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

Previously Presented:

Needs Meeting 5/20/2019

Solutions Meeting 12/18/2019

Project Driver: 

Equipment Material/Condition/Performance/Risk

Specific Assumption Reference:

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

Problem Statement:

Å Turner 46kV CB-O

Å One of only six remaining of the 72EPB-20-12 model on the AEP system. 

Å These model types have historically exhibited bad gas leaks, bushing failures, and 

CT cores getting wet. 

Å Since 2015, there have been 25 documented malfunction records on this unit in 

regards to low SF6 gas levels. 

Å Turner 138/69 kV Bank #5 

Å Recently de-rated due to the loss of a cooling pump that cannot be replaced.

Å This unit could experience an increasing number of overheating events with the 

potential to cause damage to internal components

Å Moisture content has been rising for a number of years but more severely over the 

past 11.

Å The rise in moisture content correlates to a significant drop in dielectric strength and 

rising power factor level for the oil.

Å All three high side bushings are of the Type U design that have extensive 

manufacturer alerts related to catastrophic failures

<Committee> ï<TO> Supplemental  <date>
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AEP Transmission Zone M-3 Process

Bancroft ïTurner Rebuild

Å Turner GND Bank #7 

Å Ethane concentrations in this unit increased drastically in 2018, CO2 levels 

have increased in 2018 as well. The relative gas concentrations are 

indicative of numerous overheating events. 

Å Decreasing interfacial tension since 2002, this transformer has likely 

developed sludge in the oil from deteriorating internal components. The 

presence of this sludge is likely what is impairing proper oil circulation and 

contributing to the number of overheating events. 

Å Increase in moisture levels, correlating with an increased power factor and 

also indicative of oil degradation.

Å The current station configuration has each bank located on a 138kV Bus with only a 

MOAB on the high side. A transformer fault on any of the transformer banks will cause a 

momentary outage of one of the 138kV Buses. 

Å Turner Station Control House

Å Has asbestos and lead paint and existing water leaks.

Å Steps leading up to control house are hazardous to anyone entering station.

Å Currently, 61 of the 95 relays (64% of all station relays) are in need of replacement at 

Turner Station

Å There are 55 of the electromechanical which have significant limitations with 

regards to fault data collection and retention. 

Å There are 5 ABB DPU microprocessor type relays.

o ABB DPU relays pose a safety risk to persons performing breaker 

operation because the DPUs are mounted directly on the circuit 

breaker without adelay for opening and closing the breaker.

Å An additional microprocessor is an RFL that utilizes obsolete firmware and is 

no longer vendor supported.

<Committee> ï<TO> Supplemental  <date>
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AEP Transmission Zone M-3 Process

Bancroft ïTurner Rebuild

Need Number: : AEP-2019-AP011, AEP-2019-AP013,AEP-2019-AP014, AEP-2018-AP019

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

Selected Solution:  

Rebuild the existing Bancroft ïNitro 69kV line (~8.1 miles) to 69kV standards. (S2165.1) Estimated 
Cost: $27.3M

Rebuild the existing Nitro ïTurner 69 kV line, including Cross Lanes Double Ckt. Extension to 69 kV 
standards (total length ~6.2 miles). (S2165.2) Estimated Cost: $24.7M 

Associated line work outside of Turner Station needed to accommodate the Nitro ïTurner Rebuild. 
(S2165.3) Estimated Cost: $1.3M

Bancroft Station: Replace the existing  69 kV circuit breakers G and F with two new 69 kV 3000 A 40 
kA circuit breakers, and perform associated remote end relaying work at Winfield Station.  DICM is 
needed at the station to accommodate the new equipment. (S2165.4) Estimated Cost: $3.3M

Nitro Station: Replace existing 69 kV circuit breakers G and H with two new 69 kV 3000 A 40 kA 
circuit breakers, and perform associated remote end relaying work Turner. (S2165.5) Estimated 
Cost: $2.3M

Turner Station: Replace 138/69 kV 50 MVA XFR #5 with a new 138/69 kV 90 MVA XFR. Install a 
new 138 kV 3000 A 40 kA circuit breaker in the F string. Terminate the new 138/69 kV XFR in the F 
string. Install a new 138 kV 3000 A 40 kA circuit breaker in the E string and terminate XFR #6 in the 
E string.  Replace grounding bank #7. Replace existing 46 kV 1200 A 20 kA CB-O with a new 69 kV 
3000 A 40 kA CB (operated at 46 kV). 138/46 kV XFR #6 will be relocated to accommodate the work 
at the station. Install DICM and upgrade relaying at the station. (S2165.6) Estimated Cost: $6.9M

Total Estimated Cost: $65.8 M

Projected In-Service: 11/1/2023

Supplemental Project ID:S2165.1-.6

Project Status: Scoping

Model: N/A

<Committee> ï<TO> Supplemental  <date>
AEP Local Plan - 2020
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AEP Transmission Zone M-3 Process

Riverport

Need Number: AEP-2019-AP041

Process Stage: Submission of Supplemental Project for 

inclusion in the Local Plan 02/06/2020

Previously Presented:

Needs Meeting 10/25/2019

Solutions Meeting 12/18/2019

Project Driver: 

Customer Service

Specific Assumption Reference:

AEP Connection Requirements for the AEP Transmission 

System (AEP Assumptions Slide 7)

Problem Statement:

Eastman Chemical in coordination with Air Products, has 

requested a new point of service for their planned new facilities 

at Moreland Drive. The projected peak demand of 47 MW for 

service to Eastman Chemical.

<Committee> ï<TO> Supplemental  <date>
AEP Local Plan - 2020
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AEP Transmission Zone M-3 Process

Riverport

Need Number: AEP-2019-AP041

Process Stage: Submission of Supplemental Project for 

inclusion in the Local Plan 02/06/2020

Selected Solution:  

Construct a new 138kV station in a four breaker ring bus 

utilizing four 138kV 3000A 40kA breakers and 138kV metering 

to the Eastman facilities. Construct a double circuit line (~0.2 

miles) to the new Riverportstation by tapping both the Clinch 

River ïMoreland Drive 138kV and Holston ïMoreland Drive 

138kV circuits off of the Air Products Loop 138kV asset. 

(S2151)

Estimated Cost: $10.5 M

Projected In-Service: 12/1/2020

Supplemental Project ID:S2151

Project Status: Scoping

Model: 2024 RTEP

<Committee> ï<TO> Supplemental  <date>
AEP Local Plan - 2020
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AEP Transmission Zone M-3 Process

Niles Area Improvements

Need Number: AEP-2018-IM002

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

Previously Presented:

Needs Meeting 10/26/2018

Solutions Meeting 12/18/2019

Project Driver: 

Equipment Condition/Performance/Risk

Specific Assumption Reference:

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

Problem Statement:

The Pokagon Station

Å CBs J, E, and H are oil filled breakers without oil containment

Å Fault operations: CB E(28), CB H(61) - Recommended (10)

Lake Street Station

Å CBs A and H are oil filled breakers without oil containment

Å CB H is a GE FK type which are known to fail violently

Å Fault operations: CB A(24), CB H(13) ïRecommended (10)

Å Transformer 1 ï1969 vintage

Å CO2 IEEE level 3

Å Moisture level high and rising

Å Wood tie supports

Niles Station

Å CBs A, B, M, and N are oil filled breakers without oil containment

Å CB M and CB N are GE FK type which are known to fail violently

Å Fault operations: CB A(30), CB B(42), CB N(21) ïRecommended (10)

Å Transformer 2 ï1969 vintage

Å CO2 IEEE level 3

Å Moisture level high and rising

Å Wood tie supports

<Committee> ï<TO> Supplemental  <date>
AEP Local Plan - 2020
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AEP Transmission Zone M-3 Process

Niles Area Improvements

Need Number: AEP-2018-IM002

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

Previously Presented:

Needs Meeting 10/26/2018

Solutions Meeting 12/18/2019

Project Driver: 

Equipment Condition/Performance/Risk

Specific Assumption Reference:

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

Problem Statement:

Lake Street ïNiles 69kV circuit

Å1960ôs wood cross arm construction

ÅPoor shielding condition

ÅLakehead Pumping Tap has open conditions on 30% of structures

ÅTotal open conditions ï54

Lake Street ïNiles 34.5kV circuit

Å1965 wood pole construction

ÅTotal open conditions ï51

Å40% of structures with open conditions

Å97% of line original wood poles

ÅWooden cross arm with cap and pin insulator construction

ÅNo shield wire

<Committee> ï<TO> Supplemental  <date>
AEP Local Plan - 2020

Niles 

Lake St 

Niles 

Lakehead 

46



47

AEP Transmission Zone M-3 Process

Niles Area Improvements

Need Number: AEP-2019-IM035

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

Previously Presented:
Needs Meeting 08/29/2019

Solutions Meeting 12/18/2019

Project Driver: 

Equipment Material/Condition/Performance/Risk

Specific Assumption Reference:

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

Problem Statement:

South Bend ïNiles 69kV Line (~11.47 Miles)

Å1968 vintage wood pole construction

ÅForced Momentary outages: 5

ÅForced Permanent outages: 3

ÅTotal structure related open conditions ï47

ÅUnique structure count with open conditions ï44

ÅInsect Damage, Rotten Poles, Broken/Burnt cross-arm, Woodpecker 
holes, broken/burnt insulators, stolen/broken ground wires, broken 
guy strain insulators and cracked stub pole.

ÅMore than three in-line sectionalizing MOABS

<Committee> ï<TO> Supplemental  <date>
AEP Local Plan - 2020
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AEP Transmission Zone M-3 Process

Niles Area Improvements

Need Number: AEP-2019-IM025

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

Previously Presented:

Needs Meeting 10/25/2019

Solutions Meeting 12/18/2019

Project Driver: 

Equipment Material/Condition/Performance/Risk

Specific Assumption Reference:

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

Problem Statement:

Pokagon ïLake Street 69kV line (4.9 miles)

Å28 open conditions

Å1952 wood cross-arm construction

ÅMany weather related failures/outages

Å12 momentary outages over the last 10 years

<Committee> ï<TO> Supplemental  <date>
AEP Local Plan - 2020 48
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AEP Transmission Zone M-3 Process

Niles Area Improvements

Need Number: AEP-2019-IM046

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

Previously Presented:

Needs Meeting 11/22/2018

Solutions Meeting 12/18/2019

Project Driver: 

Equipment Condition/Performance/Risk

Specific Assumption Reference:

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

Problem Statement:

Lake Street 69/34.5kV station

ÅNew load delivery point which will serve ~8MW.

South Bend ïNiles 69kV line

ÅNew load delivery point which will serve ~15MW.

<Committee> ï<TO> Supplemental  <date>
AEP Local Plan - 2020

Lake St

SB ïNiles 

Load.

49



50

AEP Transmission Zone M-3 Process

Niles Area Improvements

Need Number: AEP-2018-IM002, AEP-2019-IM035, AEP-0219-IM025, 
AEP-2019-IM046

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

Selected Solution:  

At Kenzie Creek station, install a 138/69kV XFR, 3 138kV breakers, 5 69kV 
breakers and a 14.4Mvar cap bank to allow for the retirement of Pokagonôs 69 kV 
transmission yard. (S2167.1)

Estimated Cost: $12M

At Pokagon station, retire the 69kV voltage class and re-organize this station as a 
138/12kV  station only. (S2167.2)

Estimated Cost: $2M

At Lake Street station, install a new 69/12kV load delivery point, replace XFR 1 with 
a 50MVA bank, and replace 34.5kV CB ñHò and 69kV Breaker ñAò (S2167.3)

Estimated Cost: $7.8M

At Niles station, replace 69kV breakers ñBò and ñAò. Replace XFR 2 and the 
breaker toward  the City of Niles (S2167.4)

Estimated Cost: $6.2M

Route the Dailey, Barret and Lake St 69kV lines into Kenzie Creek station. 
(S2167.5)

Estimated Cost: $2.8

Build the new 138/69/34kV Boundary station to serve the new 34.5kV distribution 
load and to separate the Swanson and University Park load form the network. 
(S2167.6)

Estimated Cost: $13.6M

<Committee> ï<TO> Supplemental  <date>
AEP Local Plan - 2020
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AEP Transmission Zone M-3 Process

Niles Area Improvements

Need Number: AEP-2018-IM002, AEP-2019-IM035, AEP-0219-IM025, AEP-2019-
IM046

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

Selected Solution:  

Build the ~2 mile 138kV double cktBoundary Extension (S2167.7)

Cost: $4.4M

Rebuild the Pokagon ïNiles 69kV line as the ~9.3 mile Kenzie ïNiles 69kV line. 
(S2167.8)

Cost: $22.8M

Rebuild the ~11.8 mile South Bend ïNiles 69kV line as the South Bend ï
Boundary ïNiles 69kV line (S2167.9)

Cost: $26.6M

Install a 69kV bus tie CB at Swanson station to separate the 4 Moabsin series. 
(S2167.10)

Cost: $2.1M

Replace the switch pole for University Park. The new PoPSwitch pole will be called 
ñPeppermint Switchò. (S2167.11)

Cost: $1M

Estimated Cost: $101.3 M

Projected In-Service: 06/01/2022

Supplemental Project ID:S2167.1-.11

Project Status: Scoping

Model: 2024 RTEP

<Committee> ï<TO> Supplemental  <date>
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AEP Transmission Zone M-3 Process

McKinley Area Improvements

Need Number: AEP-2019-IM018

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

Previously Presented:

Needs Meeting 11/22/2019

Solutions Meeting 12/18/2019

Project Driver: 

Equipment Material/Condition/Performance/Risk

Specific Assumption Reference:

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

Problem Statement:

1. McKinley ïGeneral Electric Taylor West 34kV Line (~0.9 Miles)

Å1956 vintage wood pole, crossarmconstruction 

ÅThere are currently 9 open conditions on this line. 

ÅOpen conditions include: Damaged and rotted structures, stolen ground lead 
wires and broken knee/veebrace. 

2. McKinley ïSlater Steel 34kV Line (~0.98 Miles)

Å1967 vintage wood pole, crossarmconstruction 

ÅThere are currently 4 open conditions on this line. 

ÅOpen conditions include: Broken, missing, or stolen ground lead wires. 

<Committee> ï<TO> Supplemental  <date>
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AEP Transmission Zone M-3 Process

McKinley Area Improvements

Need Number: AEP-2019-IM018

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

Previously Presented:
Needs Meeting 11/22/2019

Solutions Meeting 12/18/2019

Project Driver: 

Equipment Material/Condition/Performance/Risk

Specific Assumption Reference:

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

Problem Statement:

1. McKinley ïTaylor General Electric Line 34kV Line (~0.9 Miles)

Å1956 vintage wood pole, crossarmconstruction 

ÅThere are currently 3 open conditions on this line. 

ÅOpen conditions include: Split pole and stolen ground lead wires.

2. McKinley ïGeneral Electric Taylor East 34kV Line (~0.7 Miles)

Å1960 vintage wood pole, crossarmconstruction 

ÅThere are currently 9 open conditions on this line. 

ÅOpen conditions include: Damaged, split or rotted structures. 

<Committee> ï<TO> Supplemental  <date>
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AEP Transmission Zone M-3 Process

McKinley Area Improvements

Need Number: AEP-2019-IM018

Process Stage: Submission of Supplemental Project for inclusion in 

the Local Plan 02/06/2020

Previously Presented:

Needs Meeting 11/22/2019

Solutions Meeting 12/18/2019

Project Driver: 

Equipment Material/Condition/Performance/Risk

Specific Assumption Reference:

AEP Guidelines for Transmission Owner Identified Needs (AEP 

Assumptions Slide 8)

Problem Statement:

1. Bass ïMcKinley 34.5kV (~3.5 Miles)

Å1930 vintage steel single circuit lattice construction. 

ÅThere are currently 4 open conditions on this line. 

ÅSix wired Copper conductor with copper weld shield wire. Copper 

conductors become brittle with age and Copper weld conductor has 

long been obsolete

<Committee> ï<TO> Supplemental  <date>
AEP Local Plan - 2020
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AEP Transmission Zone M-3 Process

McKinley Area Improvements

Need Number: AEP-2019-IM018

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

02/06/2020

Previously Presented:

Needs Meeting 11/22/2019

Solutions Meeting 12/18/2019

Project Driver: 

Equipment Material/Condition/Performance/Risk

Specific Assumption Reference:

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

Problem Statement:

McKinley 138/69/34.5kV station 

Å Breakers F,J,K & M  34kV 

Å 1956 vintage FK Oil breakers which have been known to fail violently.

Å Breaker DD 34kV 

Å 1962 vintage FK Oil breakers which have been known to fail violently.

ÅOil filled breakers have much more maintenance required due to oil handling that their 

modern, vacuum counterparts do not require. Finding spare parts for these units is 

difficult or impossible, and these models are no longer vendor supported

Slater Steel 34kV station 

Å Unmaintained customer-owned 34 kV switching facilities inside Slater Steel Station.

Å Concerns about employees safety while switching in the customer station

<Committee> ï<TO> Supplemental  <date>
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AEP Transmission Zone M-3 Process

McKinley Area Improvements

Need Number: AEP-2019-IM018

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

Selected Solution:  

Slater Steel & GE Taylor 34.5kV Feeds:
Retire the McKinley ïGeneral Electric Taylor West 34kV Line; McKinley ïSlater Steel 34kV Line; 
McKinley ïTaylor General Electric 34kV Line and the McKinley ïGeneral Electric Taylor East 34kV 
and in their place build a single ~1 mile 34.5kV feed from McKinley ïSlater Steel. As a note, the 
customer has retired their GE Taylor station so it no longer requires a feed. (S2152.1)

Estimated Cost: $2.8M

McKinley ðSpy Run 34.5kV:
Rebuild approximately 4.5 miles of the McKinley ïSpy Run circuit, including a line section 
approximately 2.7 miles long to feed Slater Steel station. (S2152.2)

Estimated Cost: $6.7M

Wall Street 34.5kV station:
Install a new PoPswitch to feed Slater Steel station. (S2152.3)

Estimated Cost: $.5M

McKinley 138/69/34.5kV station:
Retire 34.5kV CBôs ñJò, ñMò, ñFò, ñKò, and ñDDò. Consolidate the 34.5kV voltage class into a single 
bus and relocate the 69kV line exit into the station yard. Install a high side circuit switcher. (S2152.4)

Estimated Cost: $3.7M

Estimated Cost: $13.6 M

Projected In-Service: 5/16/2022

Supplemental Project ID:S2152.1-.4

Project Status: Scoping

Model: N/A

<Committee> ï<TO> Supplemental  <date>
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AEP Transmission Zone M-3 Process

Hillcrest ïAdams 69kV Rebuild

Need Number: AEP-2019-IM030

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

02/06/2020

Previously Presented:

Needs Meeting 02/20/2019

Solutions Meeting 12/18/2019

Project Driver: 

Equipment Condition/Performance/Risk

Specific Assumption Reference:

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

Problem Statement:

Hillcrest ïBluffton 69kV line

Å 1964 vintage wood pole line

Å This line is currently subject to 155 open conditions with the majority being structural 

issues. This trend is expected to increase as the structures and conductor age.

Adams ïBluffton 69kV line 

Å 1957 vintage wood pole line

Å This line is currently subject to 32 open conditions with the majority being rotting 

structural issues. This trend is expected to increase as the structures and conductor 

age.

Kingsland 69kV station

ÅBreakers ñAò and ñBò

Å 1969 vintage Oil breaker

Å Fault Operations: A(31) B(27) ïRecommended(10)

<Committee> ï<TO> Supplemental  <date>
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AEP Transmission Zone M-3 Process

Hillcrest ïAdams 69kV Rebuild

Need Number: AEP-2019-IM030

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

Previously Presented:

Needs Meeting 02/20/2019

Solutions Meeting 12/18/2019

Project Driver: 

Equipment Condition/Performance/Risk

Specific Assumption Reference:

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

Problem Statement:

WVPA/Heartland Industrial Park 1 (Pleasant station) 

Å WVPA/Heartland has requested a new 138kV delivery point to feed a new industrial park.

Å 2 industrial customers are already building on this site with room for further expansion. This 

load growth further constrains an already constrained 69kV network

WVPA/Heartland Industrial Park 2 (Ossian station) 

Å WVPA/Heartland has target this area for industrial development. 

Å Potential economic developments have not materialized due to system load limitations.

Kinnerk(WVPA/Heartland station)

Å Customer has made an offer to upgrade this station to 138kV in order to enable to connect 

138kV to the Pleasant and Ossian industrial parks.

Kingsland (I&M Distribution)

Å I&M Distribution has indicated a want to move toward 138kV at this facility due to the 

expected load growth in the industrial park north of this station. 

<Committee> ï<TO> Supplemental  <date>
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AEP Transmission Zone M-3 Process

Hillcrest ïAdams 69kV Rebuild

Need Number: AEP-2019-IM030

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

Selected Solution:  

Rebuild the ~9.5  miles of the Kingsland ïBluffton ïAdams circuit as 6-wired 138kV design 
structures. (S2153.1) Estimated Cost: $28.5M

Build ~4.5 mile greenfield from Uniondale station to Ossian station. (S2153.2) Estimated Cost: $8M

Rebuild the Bluffton ïHillcrest 69kV line as the ~26 mile  Bluffton to Pleasant circuit as 6-wired 
138kV design structures. (S2153.3)Estimated Cost: $67.1M

Build the ~3.3 mile  Pleasant to Kinnerkcircuit as 6-wired 138kV design structures. (S2153.4)

Estimated Cost: $9.6M

Install one 138kV rated POP switch to feed Kinnerkôsload. (S2153.5) Estimated Cost: $0.4M

Replace 2 69kV CBôs toward Bluffton and Pleasant at Kingsland. (S2153.6) Estimated Cost: $1.6M

Install the new 69kV switch called Skips Place to feed the Uniondale load. (S2153.7)

Estimated Cost: $0.3M

Install 69kV switch called Thiele to feed Kinnerkload. (S2153.8) Estimated Cost: $0.6M

Remove CB ñFò at Hillcrest station. (S2153.9) Estimated Cost: $0.1M

Estimated Cost: $116.2 M

Projected In-Service: 10/01/2023

Supplemental Project ID:S2153.1-.9

Project Status: Scoping

Model: N/A

<Committee> ï<TO> Supplemental  <date>
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AEP Transmission Zone M-3 Process

Lick Station Rebuild

Need Number: AEP-2018-OH012

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

Previously Presented:

Needs Meeting 10/28/2018

Solutions Meeting 12/18/2019

Project Driver: 

Equipment Material/Condition/Performance/Risk

Specific Assumption Reference:

AEP Guidelines for Transmission Owner Identified Needs 

Problem Statement:

At Lick substation there are six 69 kV circuit breakers with condition issues. 
CBôs 61,62, 65, 66, 67, and 69 are oil type breakers that were manufactured 
between 1956 - 1967. There is a potential for oil spills during routine maintenance 
and fault operations.  In addition, spare parts are difficult to obtain.  The breakersô 
fault operation counts are as follows: {61-126, 62-11, 65-26, 66-8, 67-19 and 69-4}.  
For most of these breakers, the number of fault operations exceed the 
manufacturers recommended number of 10.

There are three 138/69 kV, 18 MVA transformers at Lick. T#1 is a 
Westinghouse transformer manufactured in 1956. Transformers #2 and #3 are both 
GE transformers manufactured in 1950.  All three transformers have maintenance 
issues with their LTCs and have significant oil leaks.  In addition, loss of two of the 
transformers can load the remaining transformers tertiary winding above itôs rating.

<Committee> ï<TO> Supplemental  <date>
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AEP Transmission Zone M-3 Process

Lick Station Rebuild

Need Number: AEP-2018-OH012

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

Selected Solution:  

Å At Lick station, replace the three existing 138/69-12kV 
transformers with two 138/12 kV transformers and one 138/69 kV 
transformer. The 69 kV bus will be rebuilt in the clear within the 
station due to constructability concerns. Three 69kV40kA, 3000A
CBs will be installed on the low side of transformer and 69 kV line 
exits. An additional 138kV 40kA, 3000A CB will be added at the 
station to separate the 138 kV circuits towards the City of Jackson 
and Don Marquis. (S2154.1) Estimated Cost: $8.3M

Å Relocate the Don Marquis ïLick 138 kV circuit associated with the 
station work at Lick. (S2154.2) Estimated Cost: $0.7M

Å Relocate the Firebrick ïLick 69 kV circuit associated with station 
work at Lick. (S2154.3) Estimated Cost: $0.8M

Å Relocate the Ironman ïLick 69 kV circuit associated with station 
work at Lick. (S2154.4) Estimated Cost: $0.5M

Estimated Cost: $10.3 M

Projected In-Service: 02/15/2021

Supplemental Project ID:S2154.1-4

Project Status: Scoping

Model: N/A

<Committee> ï<TO> Supplemental  <date>
AEP Local Plan - 2020
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AEP Transmission Zone M-3 Process

Findlay Area Improvements

Need Number: AEP-2019-OH007

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

Previously Presented:

Needs Meeting 03/25/2019

Solutions Meeting 12/18/2019

Project Driver: 

Equipment Material/Condition/Performance/Risk 

Specific Assumption Reference:

AEP Guidelines for Transmission Owner Identified Needs 

Problem Statement:

Findlay Center Station:

Å 34.5 kV CBôs A, B, C, and D are oil type breakers (vintage 1962). Many of these breakers have exceeded 

the manufacturers recommended number of fault operations (10): ñ A ñ(37), ñB ñ(7),òCò (6), and ñDò (39). 

Å 34.5 kV cap switcher AA is a MARK-V model (2004) which has been identified for replacement due to lack 

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

Findlay Station:

Å 34.5 kV CBôs A, B, D, and E are oil type breakers (vintage 1953ï1955). Many of these breakers have 

exceeded the manufacturers recommended number of fault operations (10): ñAò(20), ñBò (33), ñDò (41), and 

ñEò (3). 

Å 34.5 kV cap switcher AA is a VBM model (1988) which has been identified for replacement due to lack of 

spare parts, operational and reliability concerns, and maintenance issues.

Plaza Street Station:

Å 34.5 kV CB A is an oil type breaker (vintage 1948). This breaker has exceeded the manufacturers 

recommended number of fault operations (10): ñAò (13).

East Findlay Station:

Å The three-way switch (1958) has ongoing difficulties maintaining proper alignment of switches. The 

insulators are cap-and-pin type which often physically failing during switching operations. 

**Oil breaker maintenance is difficult due to the oil handling requirements and there is a risk for oil spills during 

failures and maintenance. These breakers are FK model breakers that have historical reliability concerns and 

lack of spare part availability.

<Committee> ï<TO> Supplemental  <date>
AEP Local Plan - 2020 62



63

AEP Transmission Zone M-3 Process

Findlay Area Improvements

Need Number: AEP-2019-OH054

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

Previously Presented:

Needs Meeting 9/25/2019

Solutions Meeting 12/18/2019

Project Driver: 

Equipment Material/Condition/Performance/Risk 

Specific Assumption Reference:

AEP Guidelines for Transmission Owner Identified Needs 

Problem Statement:

Line:

Findlay ïFindlay Center Circuit (1934)

Å Length: 3.43 miles

Å Original Construction Type: Wood (87% - Pre 1964, 10% - 1965-1974, 3% - 2012)

Å Original Conductor Type: 4/0 Copper 7

Å Total structure count: 98

Å Number of open conditions: 49

Å Open conditions include: damaged conductor, pole rot, insect damage, contaminated 

insulators

Å Unique structure count with open conditions: 37

Å Additional Info: N/A

<Committee> ï<TO> Supplemental  <date>
AEP Local Plan - 2020
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AEP Transmission Zone M-3 Process

Findlay Area Improvements

Need Number: AEP-2019-OH007 & AEP-2019-OH054

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

Selected Solution:  
Å At Plaza Street station, replace 34.5kV CB-A with 69kV(2000A / 40kA) and remove CB-A 

bypass switch. (S2155.1) Estimated Cost: $1.3M
ÅAt Findlay station, replace CBôs A, B, D, E with 69kV breakers(2000A / 40kA) and replace 

Circuit Switcher AA with 69kV (2000A / 25kA). (S2155.2) Estimated Cost: $4.0M
ÅAt Findlay Center station, replace CBôs A, B, C, D with 69kV breakers (2000A / 40kA), add an 

additional 69kV breaker (2000A / 40kA) and change bus to ring configuration, and replace 
Circuit Switcher AA with 69kV (1200A / 25kA). (S2155.3) Estimated Cost: $5.0M

Å At Findlay Center Sw, replace two-way switch with three-way 69kV POP switch. (S2155.4) 
Estimated Cost: $0.3M

Å At East Findlay, replace existing switch with three-way 69kV POP switch. (S2155.5) 
Estimated Cost: $0.6M

Å At South Findlay station, perform remote end relay work. (S2155.6) Estimated Cost: $0.5M
Å Rebuild 1.8 mile Findlay ïFifth Street 34.5 kV line asset, partially underground for 0.8 miles 

due to urban construction environment with the remaining mile overhead. (S2155.7) 
Estimated Cost: $15.1M

Å Rebuild 1.6 miles of double circuit section of the New Liberty ïFindlay Center 34.5 kV line 
asset. (S2155.8) Estimated Cost: $8.6M

Å Replace 4 structures on double circuit section of New Liberty ïFindlay 34.5 kV line asset. 
(S2155.9) Estimated Cost: $1.3M

Estimated Cost: $36.7 M

Projected In-Service: 06/01/2021

Supplemental Project ID:S2155.1-.9

Project Status: Scoping

Model: N/A

<Committee> ï<TO> Supplemental  <date>
AEP Local Plan - 2020
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AEP Transmission Zone M-3 Process

Howard ïBucyrus Rebuild

Need Number: AEP-2019-OH016

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

Previously Presented:

Needs Meeting 4/23/2019

Solutions Meeting 12/18/2019

Project Driver: 

Equipment Material/Condition/Performance/Risk

Specific Assumption Reference:

AEP Guidelines for Transmission Owner Identified Needs 

Problem Statement:

ÅThe Bucyrus-Howard No.2 69kV circuit was originally constructed in 1919 with 
wood structures and copper conductor (#1 CU and 3/0 CU). 84% of the line still 
utilizes the original 1919 copper conductor. 

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

ÅThe circuit has had 38 forced operations in the last 11 years of which 7 have 
been permanent and resulted in 54 hours of down time. 2 out of the 7 outages 
have been caused by conductor failures, the most recent of which resulted in 
188,000 CMI. 

ÅThere are currently 144 open conditions along the 23 mile long line.

ÅAge profile (16% -Pre 1940ôs, 10% -1950ôs, 14% -1960ôs, 28% -1970ôs, 12% -
1980ôs, 12% -1990ôs; 8% -2000ôs)

Å2% Steel; 98% Wood.

<Committee> ï<TO> Supplemental  <date>
AEP Local Plan - 2020
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AEP Transmission Zone M-3 Process

Howard ïBucyrus Rebuild

Need Number: AEP-2019-OH016

Process Stage: Submission of Supplemental Project for inclusion in 

the Local Plan 02/06/2020

Selected Solution:  

Rebuild the Bucyrus-Howard #2 circuit (approx. 25 miles) utilizing 

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

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

looped service to West Galion station. (S2156.1)

Estimated Cost: $51.9M

Work at West Galion will be required to terminate the additional 69 

kV feed at the station. (S2156.2)

Estimated Cost: $0.8M

Estimated Cost: $52.7 M

Projected In-Service: 3/31/2022

Supplemental Project ID:S2156.1-.2

Project Status: Scoping

Model: N/A

<Committee> ï<TO> Supplemental  <date>
AEP Local Plan - 2020
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AEP Transmission Zone M-3 Process

Hayden

Need Number: AEP-2019-OH017

Process Stage: Submission of Supplemental Project for 

inclusion in the Local Plan 02/06/2020

Previously Presented:

Needs Meeting 04/23/2019

Solutions Meeting 12/18/2019

Project Driver: 

Customer Service

Specific Assumption Reference:

AEP Guidelines for Transmission Owner Identified Needs

Problem Statement:

ÅAEP-Ohio is requesting a new 138kV delivery point at 

Hayden Station by 6/1/2020.  

ÅThere are several highly loaded distribution circuits at 

Dublin, Davidson, & Hilliard Stations that require a new 

delivery point.

<Committee> ï<TO> Supplemental  <date>
AEP Local Plan - 2020 67



68

AEP Transmission Zone M-3 Process

Hayden

Need Number: AEP-2019-OH017

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

Selected Solution:  
Cut the existing Amlin ïCole 138kV circuit into new Hayden 
138kV yard using 2-954 ACSR. (S2157.1) Estimated Cost: $1.2M

Install a new 138kV yard at Hayden station, including 3 circuit 
breakers (3000A, 138kV, 63KA CBôs) and bus work to be operated 
in a ring bus configuration to serve a 50 MVA transformer for AEP 
Ohio. Install a new DICM (16'X27') with associated components. 
Expand the station grading, fencing, and ground grid to 
accommodate this new 138 kV yard. (S2157.2) Estimated Cost: 
$9.2M

Total Estimated Transmission Cost: $10.4 M

Projected In-Service: 06/01/2020

Supplemental Project ID:S2157.1-.2

Project Status: Scoping

Model: 2024 RTEP

<Committee> ï<TO> Supplemental  <date>
AEP Local Plan - 2020
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AEP Transmission Zone M-3 Process

East Beaver

Need Number: AEP-2019-OH023

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

Previously Presented:

Needs Meeting 5/20/2019

Solutions Meeting 12/18/2019

Project Driver: 

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

Efficiency

Specific Assumption Reference:

AEP Guidelines for Transmission Owner Identified Needs (AEP Assumptions Slide 

8)

Problem Statement:

Equipment Material/Condition/Performance/Risk:

The East Beaver ïBuckeye Co-Op 69 kV line was built in 1952. 60 out of the 71 
wood structures of this 4.5 mile line are of early 1950s vintage and are affected by 
heavy rot and woodpecker & insect damage. There are 26 open A conditions on 
this line. The conductor on the entire line has never been replaced since originally 
installed.

Operational Flexibility and Efficiency

Currently, the East Beaver 138/69 kV Station 

has more than 2 dissimilar zones of 

protection(bus, line, and transformer). 

<Committee> ï<TO> Supplemental  <date>
AEP Local Plan - 2020
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AEP Transmission Zone M-3 Process

East Beaver

Need Number: AEP-2019-OH023

Process Stage: Submission of Supplemental Project for 

inclusion in the Local Plan 02/06/2020

Selected Solution:  

Rebuild the ~4.5 miles Beaver-Buckeye Co-op 69 kV radial 

line. (S2158.1) Estimated Cost: $13.5M

At East Beaver station, install three 138 kV breaker ring bus 

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

new DICM Control House. Install 3 new 3000A, 40 kA 69 kV 

breakers in a ring configuration. (S2158.2) Estimated Cost: 

$5.8M

Total Estimated Cost: $19.3 M

Projected In-Service: 11/15/2021

Supplemental Project ID:S2158.1-.2

Project Status: Scoping

Model: N/A

<Committee> ï<TO> Supplemental  <date>
AEP Local Plan - 2020
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AEP Transmission Zone M-3 Process

South Point - Sporn

Need Number: AEP-2019-OH026

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

Previously Presented:
Needs Meeting 05/20/2019
Solutions Meeting 12/18/2019

Project Driver: 

Operational Flexibility

Specific Assumption Reference:

AEP Guidelines for Transmission Owner Identified Needs

Problem Statement:

Å The 58-mile South Point ïSporn138 kV double circuit line 
has four delivery points that are connected via hard taps. The 
hard taps complicate restoration activities and extend outages.  

Å The four Buckeye Coop delivery points are at Mercerville, 
Windsor, Fayette, and Addison. These stations are in a 
remote part of AEPôs service territory, which makes outage 
restoration activities more difficult and resulting in longer 
outages. 

Å Over the last five years these delivery points have 
accumulated 1,348,755 CMI.

<Committee> ï<TO> Supplemental  <date>
AEP Local Plan - 2020
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AEP Transmission Zone M-3 Process

South Point - Sporn

Need Number: AEP-2019-OH026

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

Selected Solution:  

Install 3-way 138 kV (2000 A) MOABôs at Mercerville hard tap, 
including dead end structures to connect to new switch pole 
location. (S2159.1) Estimated Cost: $2.2M

Install 3-way 138 kV (2000 A) MOABôs at Windsor hard tap. 
(S2159.2) Estimated Cost: $1.3M

Install 3-way 138 kV (2000 A) MOABôs at Fayette hard tap. Extend 
the existing line 0.25 miles to the new switch location. (S2159.3) 
Estimated Cost: $3.5M

Install 3-way 138 kV (2000 A) MOABôs at Addison hard tap, 
including dead end structures to connect to new switch pole 
location. (S2159.4) Estimated Cost: $2.5M

Total Estimated Cost: $9.5 M

Projected In-Service: 4/30/2021

Supplemental Project ID:S2159.1-.4

Project Status: Scoping

Model: N/A

<Committee> ï<TO> Supplemental  <date>
AEP Local Plan - 2020
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AEP Transmission Zone M-3 Process

Crooksville ïNorth Newark Rebuild

Need Number: AEP-2019-OH030

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

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

Project Driver: 

Equipment Material/Condition/Performance/Risk

Specific Assumption Reference:

AEP Guidelines for Transmission Owner Identified Needs

Problem Statement:

Line:

Crooksville ïNorth Newark (Vintage - 1952)

Å Length: 30.63 Miles

Å Original Construction Type: Wood

Å Original Conductor Type: 266,800 CM ACSR 26/7 (Partridge)

Å Momentary/Permanent Outages: 5 outages last 5 years

Å Number of open conditions: 338

Å Open conditions include: Pole Rot, Insect/Bird Damage, Damaged 
Conductors, Ground Wires, & Guy Wires. 

<Committee> ï<TO> Supplemental  <date>
AEP Local Plan - 2020
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AEP Transmission Zone M-3 Process

Crooksville ïNorth Newark Rebuild

Need Number: AEP-2019-OH030

Process Stage: Submission of Supplemental Project for 

inclusion in the Local Plan 02/06/2020

Selected Solution:  

Rebuild the existing 31.6-mile Crooksville - North Newark line 

using 795 ACSR. (S2160)

Estimated Cost: $55.6 M

Projected In-Service: 12/1/2023

Supplemental Project ID:S2160

Project Status: Engineering

Model: N/A

<Committee> ï<TO> Supplemental  <date>
AEP Local Plan - 2020
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AEP Transmission Zone M-3 Process

Huntley Failed Bank Replacement

Need Number: AEP-2019-OH056

Process Stage: Submission of Supplemental Project for 

inclusion in the Local Plan 02/06/2020

Previously Presented:

Needs Meeting 10/25/2019

Solutions Meeting 12/18/2019

Project Driver: 

Equipment Condition/Performance/Risk

Specific Assumption Reference:

AEP Guidelines for Transmission Owner Identified Needs 

(AEP Assumptions Slide 8)

Problem Statement:

Huntley Station

69/12kV Transformer #6 

ÅThe 1976 vintage 69/12kV transformer (33 MVA) has failed 

beyond repair in the field.

<Committee> ï<TO> Supplemental  <date>
AEP Local Plan - 2020
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AEP Transmission Zone M-3 Process

Huntley Failed Bank Replacement

Need Number: AEP-2019-OH056

Process Stage: Submission of Supplemental Project for 

inclusion in the Local Plan 02/06/2020

Selected Solution:  

Huntley Station:

Replace the failed 69/12 kV transformer #6 with a new 138/12 

kV transformer (S2161)

Estimated Cost: $0.4 M

Projected In-Service: 11/10/2020

Supplemental Project ID:S2161

Project Status: Engineering

Model: N/A

<Committee> ï<TO> Supplemental  <date>
AEP Local Plan - 2020
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AEP Transmission Zone M-3 Process

ShawtownSwitch

Need Number: AEP-2019-OH057

Process Stage: Submission of Supplemental Project for 

inclusion in the Local Plan 02/06/2020

Previously Presented:

Needs Meeting 10/21/2019

Solutions Meeting 12/18/2019

Project Driver: 

Customer Service

Specific Assumption Reference:

AEP Guidelines for Transmission Owner Identified Needs 

Problem Statement:

Buckeye Power, Inc. on behalf of Hancock Wood Electric, Inc. 

has requested a new delivery point adjacent to their existing 

site. AEP plans to relocate the existing switch to be able to 

serve the new delivery point.

<Committee> ï<TO> Supplemental  <date>
AEP Local Plan - 2020
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AEP Transmission Zone M-3 Process

ShawtownSwitch

Need Number: AEP-2019-OH057

Process Stage: Submission of Supplemental Project for 

inclusion in the Local Plan 02/06/2020

Selected Solution:  
Upgrade the customer radial to 138kV standards (operated at 34.5kV) 

in anticipation of customer and full line conversion to 138kV. (S2162.1) 

Estimated Cost: $0.4M

Replace the existing ShawtownSwitch with a 138kV standard switch 

(operated at 34.5kV) with SCADA controls. Additional structures are 

required on either side of the switch. (S2162.2) Cost: $1.3M

Total Estimated Cost: $1.7 M

Projected In-Service: 5/31/2020

Supplemental Project ID:S2162.1-.2

Project Status: Engineering

Model: 2024 RTEP

<Committee> ï<TO> Supplemental  <date>
AEP Local Plan - 2020
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AEP Transmission Zone M-3 Process

Dover 69kV Service

Need Number: AEP-2019-OH061

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

Previously Presented:

Needs Meeting 11/22/2019

Solutions Meeting 12/18/2019

Project Driver: 

Customer Service

Specific Assumption Reference:

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

Problem Statement:

Å The City of Dover (municipal customer) has a normally-
open 69kV backup delivery point from AEP at South 
Intertie Switch. Dover is normally served by AEP from the 
North Intertie 138kV station.  Dover has requested that 
AEP close the normally-open 69kV switch, to provide two 
parallel points of service.  Doverôs peak summer load is 45 
MW.  

<Committee> ï<TO> Supplemental  <date>
AEP Local Plan - 2020
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AEP Transmission Zone M-3 Process

Dover 69kV Service

Need Number: AEP-2019-OH061

Process Stage: Submission of Supplemental Project for 

inclusion in the Local Plan 02/06/2020

Selected Solution:  

Close the normally-open South Intertie 69kV Switch óUô toward 

the City of Dover, to provide two points of service. Adjust area 

protective relaying settings, to account for the normal 69kV 

service to Dover (AEPôs East Dover-West Dover 69kV circuit). 

(S2163)

Estimated Cost: $0.02 M

Projected In-Service: 12/19/2019

Supplemental Project ID:S2163

Project Status: Engineering

Model: 2024 RTEP

<Committee> ï<TO> Supplemental  <date>
AEP Local Plan - 2020
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AEP Transmission Zone M-3 Process

Delaware CB 114 Replacement

Need Number: AEP-2019-OH062

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

Previously Presented:

Needs Meeting 11/22/2019

Solutions Meeting 12/18/2019

Project Driver: 

Equipment Condition/Performance/Risk, Operational Flexibility

Specific Assumption Reference:

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

Problem Statement:

Delaware 138kV Station: 

Over the last five years Delaware station has accumulated approximately 2 million 
minutes of customer interruption associated with 19 outages at the station.

138 kV Circuit Breaker 114

ÅCB 114 is an FK type oil breaker (1964 vintage) 

ÅThese are oil breakers that are difficult to maintain due to the required oil 
handling. There is an increased potential for oil spills during routine maintenance 
and failures with these types of breakers.

ÅOther drivers include damage to bushings, spare part availability, historical 
reliability, and lack of vendor support of the breakers.

<Committee> ï<TO> Supplemental  <date>
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AEP Transmission Zone M-3 Process

Delaware CB 114 Replacement

Need Number: AEP-2019-OH062

Process Stage: Submission of Supplemental Project for 

inclusion in the Local Plan 02/06/2020

Selected Solution:  

Replace the line breaker towards Hyatt, CB ó114ô, with a 

3000A 40 kA 138 kV circuit breaker, to be done in coordination 

with the previously approved Delaware ïHyatt 138 kV 

transmission line rebuild (b3105) ï(S2164)

Estimated Cost: $0.5 M

Projected In-Service: 6/1/2021

Supplemental Project ID:S2164

Project Status: Scoping

Model: N/A

<Committee> ï<TO> Supplemental  <date>
AEP Local Plan - 2020
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AEP Transmission Zone M-3 Process

Stuart Area

Need Number: AEP-2018-AP016

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 2/27/2020

Previously Presented:

Needs Meeting 1/11/2019

Solutions Meeting 1/17/2020

Project Driver: 

Operational Flexibility and Efficiency

Specific Assumption Reference:

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

Problem Statement:

There is approximately a total of 230 MVA of load being served on the 138 kV and 69 kV 

networks throughout Carroll County, Wythe County, Grayson County and Galax City.  

Approximately 120 MVA is served off  of the 138 kV line from Jacksons Ferry ïHuffman ï

Wythe.  The 69 kV network around Cliffview/Galax/Fries serves approximately 110 MVA.  

Under N-1-1 scenarios involving the 138 kV sources there is the potential to drop all 230 MVA 

of load. 

Originally, AEP proposed supplemental project S1295 to address this concern. Based on 

recent needs identified in Floyd County VA, AEP believes a more holistic solution exists to 

resolve these needs collectively. AEP has recommended cancelation of supplemental project  

S1295 (Presented 5/31/2017 SRTEAC).

<Committee> ï<TO> Supplemental  <date>
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AEP Transmission Zone M-3 Process

Stuart Area

Need Number: AEP-2018-AP020

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 2/27/2020

Previously Presented:

Needs Meeting 1/11/2019

Solutions Meeting 1/17/2020

Project Driver: 

Equipment Material/Condition/Performance/Risk 

Specific Assumption Reference:

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

Problem Statement:
Å The ClaytorïWest Bassett 138 kV circuit (38.1 mi.) consists primarily of 1948 vintage wood pole structures 

with 556 ACSR overhead conductor and currently has 255 open conditions on 126 unique structures including 
rot top, rot heart, broken insulators and woodpecker/insect damage.  From 2015-2018, a total of 7 permanent 
outages resulted in 167,488 customer minutes of interruption.  

Å The Fieldale ïWest Bassett 138 kV circuit (6.5 mi.) consists primarily of 1948 vintage wood pole structures 
with 556 ACSR overhead conductor and currently has 48 open conditions on 29 unique structures which is  
71% of the circuit.  Conditions include rot top, rot heart and woodpecker damage. 

Å Fieldale ïStuart 69 kV circuit (19.2 mi.) consists primarily of 1939 vintage wood pole structures and currently 
has 178 open conditions including broken cross-arms, broken conductor strands, damaged shield wire and 
woodpecker damage.  From 2015-2018, a total of 6 permanent outages and 12 momentary outages were 
observed. 

Å Fieldale ïWest Bassett #1 69 kV circuit (7.1 mi.) consists primarily of 1926 vintage wood pole structures with 
4/0 ACSR and 556 ACSR overhead conductor and currently has 23 open conditions on 21 unique structures 
including rot top, insect damage, broken ground wire, leaning in-line pole and woodpecker damage. 

Å Fieldale ïWest Bassett #2 69 kV circuit (6.9 mi.) consists primarily of 1962 vintage wood pole structures with 
336 ACSR and 556 ACSR overhead conductor and currently has 20 open conditions on 16 unique structures 
including rot top, broken cross-arms, insect damage, loose knee brace and woodpecker damage. 

Claytor

West Bassett

Fieldale

Stuart
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AEP Transmission Zone M-3 Process

Stuart Area

Continued from previous slideé

Problem Statement:

Stuart Station 

The 69kV CBs D and E are oil filled breakers without secondary oil containment. Oil filled circuit breakers have 

much more maintenance required due to oil handling that their modern, SF6 counterparts do not require. CBs D 

and E are 2 of 15 in the FKA-72.5-19000-1 model family remaining on the AEP system. This scarcity of sister units 

makes finding spare parts for these units unviable, and these models are no longer vendor supported. A 

malfunction report from 2005 documented that CB D was slow to trip on a lightning fault on the Fieldale-Stuart 

circuit and that CB F at Floyd cleared it; this report also mentioned that this was the second such occurrence of a 

low trip for CB D.

The 69kV CS AA is an S&C 2030-69 model. The S&C 2030 circuit switcher model family has no gas monitor and 

sister units on the AEP System have experienced malfunctions since 1999; the major ones include gas loss, 

interrupter failures, and operating mechanism failures. 

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

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

electromechanical type and 3 static type relays with significant limitations in regards to spare part availability in 

addition to a lack of vendor support and no capability for fault data collection and retention.

<Committee> ï<TO> Supplemental  <date>
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AEP Transmission Zone M-3 Process

Stuart Area

Continued from previous slideé

Problem Statement:

West Basset Station 

The 138 kV CB A is a GE FK oil type breaker that has seen 77 fault operations over its in-service life. It is one of 

only 13 remaining of its model type (FK-439-5000) on the entire AEP system; spare parts availability is a major 

concern. The 72.5 kV CBs J, K, and L are GE FK oil type breakers as well with CB L seeing 40 fault operations 

over is in-service life. These are three of only 27 remaining of the their model type (FK-72.5-27000-1) on the entire 

AEP system; spare parts availability is a major concern. In addition, these four oil filled breakers have much more 

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

The 138/69/34 kV transformer #1  has an upward trending of oil moisture content resulting in decreasing oil 

dielectric strength. Increasing moisture content is a result of water ingress and/or break down of paper insulation 

of TF windings. The moisture content has since decreased without improvement to the dielectric strength. Short 

circuit strength breakdown caused by the amount of thermal through fault events, mostly in excess of  700ÁC, has 

lead to major gassing of the unit and carbonization of the insulating paper. 

West Bassett Substation currently deploys 62 relays, implemented to ensure the adequate protection and 

operation of the substation.  Currently, 55 of the 62 relays (89% of all station relays) are in need of replacement. 

There are 53 electromechanical and 2 static type with significant limitations in regards to spare part availability and 

fault data collection and retention in addition to a lack of vendor support.  

Floyd Station

The existing MOAB ground switch design on the high side of transformer #2 needs to be replaced with a circuit 

switcher to improve the protection scheme and safety of personnel in the station. AEP has been strategically 

targeting ground switch MOABs for replacement due to the burden that these devices place on Transmission 

circuit breakers for clearing Distribution Transformer faults. 

<Committee> ï<TO> Supplemental  <date>
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AEP Transmission Zone M-3 Process

Stuart Area

Need Number: AEP-2019-AP036

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 2/27/2020

Previously Presented:

Needs Meeting 9/25/2019

Solutions Meeting 1/17/2020

Project Driver: 

Equipment Material/Condition/Performance/Risk

Specific Assumption Reference:

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

Problem Statement:

ÅThe Floyd-Stuart 69 kV circuit (21.0 mi.) was originally built in 1939 consisting of wood pole 

structures and predominately 4/0 ACSR 4/1 overhead conductor.  88% of the wood poles 

are 1939 vintage.  Core drilling shows significant loss of material in wood poles due to 

decay and woodpeckers.  The overhead conductor and shield wires are greater than 65 

years old, exceeding the recommended lifespan of these components.  Between January 

2014 and March 2019, 9 momentary and 2 permanent outages have occurred on this 

circuit.  There are 52 open conditions mainly from woodpecker and wood rot.  

<Committee> ï<TO> Supplemental  <date>
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AEP Transmission Zone M-3 Process

Stuart Area

Need Number: AEP-2019-AP037

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

Plan 2/27/2020

Previously Presented:

Needs Meeting 9/25/2019

Solutions Meeting 1/17/2020

Project Driver: 

Equipment Material/Condition/Performance/Risk

Specific Assumption Reference:

AEP Guidelines for Transmission Owner Identified Needs (AEP Assumptions 

Slide 8)

Problem Statement:

ÅWillis Gap station is served via a radial 14.5 mile, 138 kV line from Huffman 

Station and serves approximately 25 MVA of peak load.

<Committee> ï<TO> Supplemental  <date>
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AEP Transmission Zone M-3 Process

Stuart Area

Need Number: AEP-2019-AP038

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

Plan 2/27/2020

Previously Presented:

Needs Meeting 9/25/2019

Solutions Meeting 1/17/2020

Project Driver: 

Equipment Material/Condition/Performance/Risk

Specific Assumption Reference:

AEP Guidelines for Transmission Owner Identified Needs (AEP Assumptions 

Slide 8)

Problem Statement:

ÅDistribution has requested the need for a new ClaudvilleStation located 

between the existing Willis Gap and Stuart stations in order to decrease the 

exposure to lengthy 34.5 kV distribution circuits fed from Willis Gap and Stuart 

stations.  A new distribution station source will allow for the opportunity to 

establish two new 34.5 kV feeders by splitting up the Willis Gap/Ararat (174 

line miles) and the Stuart/Carroll (267 line miles) distribution feeders.  The 

Willis Gap 138/34.5 kV #1 transformer is projected to be loaded to 28.4 MVA, 

or 101% of its 28.0 MVA capability by winter 2022-23. The new Claudville

station will alleviate this projected overload.

<Committee> ï<TO> Supplemental  <date>
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AEP Transmission Zone M-3 Process

Stuart Area

Need Number: AEP-2018-AP016, AEP-2018-AP020, AEP-2019-AP036, AEP-2019-AP037, AEP-2019-
AP038

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 2/27/2020

Selected Solution:  
Å Construct ~12.5 miles 138 kV line from Alum Ridge to Claytor. (S2179.1)  Estimated Cost: $34.3M

Å Construct ~6.5 miles 138 kV line from Alum Ridge to Floyd. (S2179.2) Estimated Cost: $20.6M

Å Construct ~7 miles of 138 kV line from Fieldale-Fairystone. (S2179.3) Estimated Cost: $17.6M

Å Construct ~1.25 miles of double circuit 138 kV line to connect Stanleytown. (S2179.4) Estimated 
Cost: $5.3M

Å Construct 0.07 miles of 138 kV line from Bassett Switch-Bassett. (S2179.5) Estimated Cost: $1.5M

Å Construct ~1.2 miles of 138 kV line from Philpott Dam-Fairystone. (S2179.6) Estimated Cost:$3.6M

Å Construct ~22 miles of 138 kV line from Salem Highway to Willis Gap. (S2179.7) Estimated Cost: 
$65.0M

Å Construct ~21 miles of 138 kV line from Salem Highway-Fairystone. (S2179.8) Estimated Cost: 
$60.0M

Å Construct ~11 miles of 138 kV line from Floyd-Woolwine. (S2179.9) Estimated Cost: $29.2M

Å Construct ~10 miles of 138 kV line from Salem Highway to Woolwine. (S2179.10) Estimated Cost: 
$29.6M

Å Remove ~11 miles of 69 kV line from Floyd-Woolwine. (S2179.11) Estimated Cost:$1.3M

Å Remove ~10 miles of 69 kV line from Stuart-Woolwine. (S2179.12) Estimated Cost: $4.8M

Å Remove ~12.2 miles of 138 kV line from Alum Ridge-Claytor. (S2179.13) Estimated Cost: $1.2M

Å Remove ~6.25 miles of 138 kV line from Alum Ridge-Floyd. (S2179.14) Estimated Cost: $0.8M

Å Remove ~19 miles of 138 kV line from Floyd-West Bassett. (S2179.15) Estimated Cost: $12.1M

Å Remove ~6.4 miles of 138 kV line from Fieldale-West Bassett. (S2179.16) Estimated Cost:$2.9M

Å Remove ~0.34 miles of 138 kV line from Philpott SS-Philpott. (S2179.17) Estimated Cost: $0.1M

Å Remove ~19 miles of 69 kV line from Fieldale to Stuart. (S2179.18) Estimated Cost: $8.3M

Å Remove ~7.1 miles of 69 kV line from Fieldale to West Bassett. (S2179.19) Estimated Cost: $10.1M

Å Remove ~6.8 miles of 69 kV line from Fieldale to West Bassett. (S2179.20) Estimated Cost:$9.5M

<Committee> ï<TO> Supplemental  <date>
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AEP Transmission Zone M-3 Process

Stuart Area

Continued from previous slideé

Å At Floyd station, install 2-138 kV circuit breakers (3000 A, 40 kA). Install high-side circuit 
switcher on T2 (3000A, 40 kA). Station expansion to accommodate new equipment and 
DICM. Install 138 kV line relaying, CCVTôs, breaker controls, bus differential protection, 
transformer #2 protection. (S2179.21) Estimated Cost: $6.0M

Å At Fieldale station, retire 69 kV CB G, D and C. Install CCVTs and arresters on 138 kV 
West Bassett Line. (S2179.22) Estimated Cost: $0.7M

Å At Bassett switch, install 138 kV Switch with 2-138 kV MOABs. (S2179.23) Estimated 
Cost: $0.5M

Å At Bassett station, convert station from 69 kV to 138 kV. Install 138/12 kV transformer 
with high-side circuit switcher, transclosureand associated distribution feeders. 
(S2179.24) Estimated Cost: $0M

Å At Claytorstation, install line relaying. Remove wavetrap, replace 1590 AAC risers. 
(S2179.25) Estimated Cost: $0.9M

Å Retire Philpott 138 kV switch structure. (S2179.26) Estimated Cost: $0.3M

Å At Willis Gap station, install 2-138 kV MOABs. Terminate new Salem Highway-Willis 
Gap 138 kV line. (S2179.27) Estimated Cost: $0M

Å At Woolwinestation, convert station from 69 kV to 138 kV. Retire/remove 69 kV switch 
structure, 69 kV MOABs, 69/34.5 kV transformer. Install 138 kV 3-way switch structure 
with MOABs, 138/34.5 kV transformer with high-side circuit switcher. (S2179.28) 
Estimated Cost: $0M

Å At Salem Highway station, establish new 138 kV station replacing Stuart Station. Install 
138 kV 5-breaker ring bus, 138/34.5 kV & 138/12 kV transformers with high-side circuit 
switchers. Terminate Huffman, Floyd and Fairystone138 kV circuits. (S2179.29) 
Estimated Cost: $0M

Å At Stuart station, retire and remove all existing equipment and control house. 
(S2179.30) Estimated Cost: $0M

Å At Stanleytownstation, convert station from 69 kV to 138 kV. Retire/remove 69 kV 
switch structure, 69 kV MOABs, 69/12 kV transformer. Install 138 kV 3-way switch 
structure with MOABs, 138/12 kV transformer with high-side circuit switcher. (S2179.31) 
Estimated Cost: $0M

<Committee> ï<TO> Supplemental  <date>
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AEP Transmission Zone M-3 Process

Stuart Area

Continued from previous slide é

ÅAt Fairystonestation, establish new 138 kV station replacing 
West Bassett. Install 138 kV 4-breaker ring bus, 138/34.5 kV 
transformer with high-side circuit switcher and associated 
distribution feeders. Terminate Salem Highway, Fieldale and 
Philpott Dam 138 kV circuits. (S2179.32) Estimated Cost: $0M
ÅAt Claudvillestation, establish new 138/34.5 kV distribution 

station with 2-138 kV CBs, 138/34.5 kV transformer and 3-34.5 
kV feeders. (S2179.33) Estimated Cost: $0M
ÅProvide transition, entry and termination for OPGW connectivity 

at Willis Gap, Claytor, Alum Ridge, Floyd, Woolwine, Stuart, 
Fairystone, Philpott Dam, Bassett, Stanleytown, Fieldale, and 
Salem Highway to support fiber relaying. (S2179.34) Estimated 
Cost: $0.7M

Ancillary Benefits:The new Salem Highway-Willis Gap 138 kV 
line provides an additional support to both the Galax area and the 
Stuart area during contingency scenarios.
Total Estimated Transmission Cost: $326.9M

Projected In-Service: 10/31/2027

Supplemental Project ID:S2179.1-.34

Project Status: Scoping

Model: N/A

<Committee> ï<TO> Supplemental  <date>
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AEP Transmission Zone M-3 Process

Carbondale ïKincaid Rebuild

Need Number: AEP-2019-AP026

Process Stage: Submission of Supplemental Project for inclusion in the 
Local Plan 2/27/2020

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

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

Specific Assumption Reference:

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

Problem Statement:
Carbondale ïKincaid 46 kV #1 (~14.8 miles)

ÅMajority of the circuit is constructed with 1950s wood and lattice structures

Å The conductor is greater than 65 years old. Grounding on this line does not meet current 
standards.

Å Between 2015-2018 the circuit experienced 16 momentary and 6 permanent outage resulting in 
approximately 140k customer minutes of interruption

Carbondale ïKincaid 46 kV #2 (~18.6miles)

ÅMajority of the circuit is constructed with 1950s wood and lattice structures

Å The conductor is greater than 65 years old. Grounding on this line does not meet current 
standards.

Å From 2015-2018 the circuit has experienced 16 momentary and 7 permanent outages resulting 
in approximately 390k customer minutes of interruption

<Committee> ï<TO> Supplemental  <date>
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AEP Transmission Zone M-3 Process

Carbondale ïKincaid Rebuild

Problem Statement (contõd):

Carbondale 138/69/46 kV Station

Å 46 kV and 69 kV CBs A, B, C, D, F and G are all 1968, CF-48-69-2500 type breakers.

o Spare parts for these units are difficult to impossible to obtain, and this model type is no 
longer vendor supported

o These breakers are oil filled without oil containment; oil filled breakers have much more 
maintenance required due to oil handling

o These breakers have each exceeded the designed number of full fault operations (10). CB-
A: 154, CB-B: 49, CB-C: 78, CB-D: 75, CB-F: 94, CB-G: 100

Å Carbondale 138/69/46 kV TR-1, manufactured in 1972, has experienced a sharp increase in 
combustible gas concentrations in January 2016. 

o Numerous gasses have remained at elevated levels, including acetylene at IEEE Condition 
4 and ethylene at IEEE Condition 2. 

o The concentrations present are strongly correlated to electrical discharges of high energy 
and thermal faults in excess of 700°C. 

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

Å The current MOAB/Ground SW configuration on TR-1 creates a fault in the station to signal the 
remote end breakers to open; this is a known safety hazard in legacy station designs.

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

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

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

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