PJM SRTEP Meeting
2-13-2018
Questions Pertaining to Proposed Projects & Scopes

AEP: Ambler Ridge:

é AEP Transmission Zone: Supplemental
Ambler Ridge Station

Problem Statement:

Operational Flexibility and Efficiency:

Currently AEP serves three critical customers from Thorofare Creek Switching [
Station. Due to physical limitations, AEP is unable to install circuit breakers at the [ ‘
Thorofare Creek Station. Therefore, by installing two 138 kV line breakers at
Ambler Ridge Station, these critical customers will have line fault exposure
reduced by 14 miles.

Customer Service: s
Obligation to serve distribution customer request at a new station. Ambler Ridge §§
station will serve approximately 6 MVA of load, transferred from Clendenin
station.

Potential Solution

Construct a 138/34.5kV distribution station (Ambler Ridge). Install a new L
138/34.5 kV 30 MVA transformer, two 3000 A 138 kV MOAB's and a 3000 A 40

kA 138 kV circuit switcher. Estimated Cost: $0.0M [
Route the Thorofare — Chloe 138 kV in and out to Ambler Ridge Station.
Estimated Cost: $0.0M

Total Estimated Transmission Cost: $0.0M

o
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Alternatives:
No viable cost-effective alternatives could be identified.

Projected In-service: 6/1/2019

Project Status: Scoping
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e The problem statement states two 138kV CB’s will be
installed at Ambler Ridge, however the potential solution
says two 138kV MOABS. Which statement is correct?

e Who will own these breakers or MOAB’s, and circuit
switcher?

e |Is this project owned by TranSource?

e Why is there no transmission cost associated with this
project? AEP has presented multiple projects where AEP
has included 138KkV circuit breakers at distribution
stations as transmission cost. Why is the same



methodology not being applied here? Is this AEP’s
standard practice?

Why does the map for this project not show the
Transource proposed project?

Transource originally proposed a ~17 mile 138kV line
extending from the Thorofare area and tying into the FE
system via the Chloe station.

a. Did this project’s scope change to accommodate this
proposal? If so, has Transource presented their
scope change and the cost associated with this
change?

b. Whose customers will be incurring the cost of this
reroute, FE’s, APCO’s, AEP Transmission?

How can AEP establish a 138kV station and CB’s with no
transmission cost and why isn’t AEP applying this same
methodology to all of its transmission projects?



AEP: Newcomerstown Line Conversion and Transformer

g/ AEP Transmission Zone: Supplemental
Newcomerstown Line Conversion and Transformer
Problem Statement:
Equipment Material/Condition/Performance/Risk:
Newcomerstown 138/69/12 kV transformer #1 was installed in 1966. The ., Belden Brick No. 1West Dover " [&
= f
transformer is showing signs of deterioration due to dielectric strength breakdown — m— 3 }
(winding insulation), accessory damage (bushings) and short circuit strength ; b
breakdown (due to the high number of through fault events). Holmes-Wayne Co-op Sugarcreek

Customer Service: COPPER
The Newcomerstown 138/69/12kV transformer overloaded for several o
contingencies when considering a large shale load increase in this area. The
transformer is a 50 MVA unit with distribution load served off the tertiary winding.
The transformer loaded to 101% of Summer Emergency (SE) for a breaker-failure
contingency at West New Philadelphia and to 116% of SE for the single
contingencies of Kammer — South Canton 765 kV and West New Philadelphia —
Newcomerstown 138 kV circuit.
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Bakersville (Frontier Power)
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The Newcomerstown — Sugarcreek Terminal 34.5 kV line is already built to 69 kV . i)

standards. As part of this project, we are converting the line to operate at 69 kV in
collaboration with customers presently served off the line. After the
Newcomerstown — Sugarcreek Terminal circuit is converted to 69 kV, Sugarcreek
Terminal — Belden 34.5 kV will be the only 34.5 kV connected to the Sugarcreek

lnnlni iFrmtl.r Power)

Terminal. There is not much 34.5 kV in the area or sources thus the N-1-1 outage 2 Hiliview Drive
of the Newcomerstown 69/34.5 kV transformer in conjunction with Sugarcreek t Lafayette - m.= EAST NEWCOI
Terminal 69/34.5kV transformer would take out the Newcomerstown — : E""" Newc >merstown

Sugarcreek Terminal 34.5 kV and all its customers.
Continued on next slide...

e Was AEP’s FERC Form 715 data used in this analysis or
was some other data used?

e Did AEP use the PJM 50/50 load forecast to determine
this overload? What was the limiting element being
overloaded? Was it the transformer?

e Was a load profile other than the profile in PJM’s 2017
RTEP case used?

e What case was used for this study?

e Were there any new loads in the case used for the study
that were not in the 2017 PJM RTEP case? If so, what
were the changes in load levels and at what stations
were these changes applied?

e Please provide the number of through faults recorded on
the transformer.



e Would the N-1-1 outage of the Newcommerstown —
Bakersville and the Sugercreek Terminal —Sugar Creek
also result in an outage to all customers served from the
Newcomerstown — Sugarcreek Terminal?



AEP: Mount Vernon — Howard 69kV Rebuild:

é/ AEP Transmission Zone: Supplemental
Mount Vernon-Howard 69 kV Line Rebuild

Problem Statement:

Equipment Material/Condition/Performance/Risk:

The Lexington — North Bellville — North Liberty Switch section of the Mount
Vemnon — Howard 69 kV line has conductor sizes of #1 Copper (31 MVA rating,
originally builtin 1917) and 1/0 ACSR (34 MVA rating, built in 1959). The line
has 75 open conditions that pose risk of failure. Since 2013, the line has
experienced over 2.9 M customer minutes of interruptions.

Potential Solution

Rebuild the North Liberty Sw — West Bellville Sw section (12 miles) of the Mount
Vernon - Howard 69 kV line with the conductor size 959.6 ACSR/TW (141 MVA
rating).

Estimated Cost: $8.5M

Alternatives:

No viable cost-effective alternatives could be identified. There are several
Buckeye Coop delivery points served along the line.

Projected In-service: 6/1/2018
Project Status: Under Construction
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1. Why is AEP installing Suwannee Trapwire (TW)?

2. Please confirm this upgrade will increase the lines
capability by 4.5 times the lines current rating.

3. Is this conductor an AEP standard conductor size? What is
the cost difference between the proposed conductor and
AEP’s stated standard conductors, 1033 ACSR, 795 ACSR
and 556 ACSR? Why wasn’t an AEP standard conductor
used?

4. Will all station elements in series with the line have the
same capability as the Suwannee?

5. What is the highest loading projected for this line?

a. Please provide the contingency conditions under
which this loading was identified



b. Please provide the power flow case to PJM, so
stakeholders can request the case and review the
power flow analysis.

c. Did AEP use PJM’s 50/50 load forecast?

d. Was there any adjustments to the area generation
and/or loads?

6. Why wasn’t this project presented to stakeholders prior
to going into construction?

7. Is this line being built to accommodate future 138kV
conversion?

8. Would AEP consider an adjustment to the wire size as an
alternative for the project?



AEP: Harpster — Waldo 69kV Rebuild

‘g/ AEP Transmission Zone: Supplemental
Harpster — Waldo 69 kV Rehab

Continued from previous slide....

Wyandot
Harpster Pumping

Potential Solution:

Rebuild ~27.7 miles from Harpster 69 kV Station to Waldo 69 kV Station ufilizing
795 ACSR conductor (SN 129 MVA rating)

Estimated Trans Cost: $30.0M e Hice

Replace existing 600 A two way switch at Harpster Pump station with 1200 A three Ridgedale (Marion Rural Co-op)
way switch. L
Estimated Transmission Cost: $0.91M

Install a one way 1200 A phase over phase switch (Goodnow Road SW) just north
of Ridgedale (Marion Rural Co-op)
Estimated Transmission Cost: $0.17M

DeCHufft
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Remove station West Marion SW.
Estimated Transmission Cost: $0.08M

Total Estimated Transmission Cost: $31.2 M

Alternatives:
No viable cost-effective alternatives could be identified

Projected In-service: 06/04/2021
Project Status: Engineering

e Will wood or steel being used for the rebuild?
e Why is such a large conductor required? Why would 336
ACSR, or 556 ACSR not be adequate?
e Will this line be designed to accommodate future
conversion to 138kV
e Are wood structures adequate for this line?
O Please provide AEP’s cost determination for the
wood construction design, if steel structures are
being proposed.



AEP: Cabin Creek — Clendenin Rebuild

é/ AEP Transmission Zone: Supplemental
Cabin Creek — Clendenin Rebuild

Continued from previous slide...

Potential Solution:

Rebuild approximately 17.3 miles of the Clendenin -Kelly Creek 4GkV line to o) RO
9KV standards (energized at 46kV) uilizing 556 ACSR (68 MVA rating). Refire

Kendalia switch. Finch I et el
Estimated Cost: §29.3M s

At Kelly Creek retire the swilching structure and replace it with a 1200 A 3 way
Phase Over Phase (POP) matorized switching structure,
Estimated Gost: $0.7TM

At Mammeoth station install a 1200 A 3 way POP motorized switching structure,
Estimated Cost: $0.7M A

Total Estimated Transmission Cost: $30.TM - gy T

Alternatives:
No viable cost-effective alternatives could be identified

Prejected In-service: 12/04/2020
Project Status: Engineering
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e Per AEP one line diagrams, Kendalia is bolted close. Is
there load served from this station or has the station
been retired?

e Per AEP one lines the proposed rebuild is ~¥17.5 miles

a. All should note, a radial 138kV line will not be the
only source serving the Clendenin station in the
future. Transource is building a project that ties this
radial line to APS system located east of the
Clendenin station. This project is also associated
with the Ambler ridge project previously presented
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Total circuit length = 26 miles
b. Cabin Creek — Kelly Creek =~8.5
c. Kelly Creek —= Mammoth = ~2.1 Miles
d. Mammoth - Clendenin = ~15.4 Miles
i. (No Stations Between Mammoth & Clendenin)

e Why has AEP chosen not to present any alternatives?

Were alternatives investigated, if so what where they?
Alternatives to Consider:

e Alternative #1: Has AEP considered Carbondale -
Mammoth by extending the 46kV circuit southeast
towards Carbondale:

a. Distance: ~5.3 - 6.7 Miles
b. Possible reduction in line length: ~9-10miles
e Alternative #2: Has AEP considered Belva — Mammoth by
extending the line east towards Belva station:
a. ~10.3 - 13.08 Miles
b. Possible reduction in line length: ~3-6 miles
c. Design line for 138kV for possible future conversion.
Proposal would provide redundant, future 138kV



path between Kanawha Area and the Belva Area
when conversion is needed.
e Alternative #3: Has AEP considered building a double
circuit extension to Kelly Creek and Mammoth?
i. Addresses a much larger range of conditions
issues.
ii. Also eliminates future needs to address Kelly

Creek — Cabin Creek 46kV path which connects
into Cabin Creek.

Scope:

b. Tap the 6-wired Kanawha River — Chloe circuit,
looping in and out of both Kelly Creek and
Mammoth stations via a double circuit line

c. Convert Kelly Creek & Mammoth to 138kV stations?

‘.-"I. 0
Alternative #3 _ Lizemores

Kelly Creek (AEP)
Kanawha ‘1385;\{,Iap'P8i'nl~. ¥

—

‘Ii‘la mmoth

ff'te’ Natiye o

4 }QlaSQOVLTﬁKanawha River
¥, SemerR)

‘-" 1||

ﬂ"zcé"-rbondale



e What is being done about the condition of the Mammoth
Substation? Would this not be included into AEP’s
“Holistic Solution”? Same question for Kelly Creek
station? Are these distribution stations? Is that the

reason there condition issues are not being address?




AEP: Dorton Station Rehab

é/ AEP Transmission Zone: Supplemental
Dorton Station Rehab

Problem Statement:
Equipment Material/Condition/Performance/Risk: Flrt Sareinn

Dorton's 138/46 kV Transformer #1 is 1956 vintage and is showing dielectric
breakdown (insulation), accessory damage (bushings/windings) and short circuit
breakdown (due to amount of through faults).

Operational Flexibility:

There are three overlapping zones of protection on the 46 kV bus — the
transformer, bus, and line exits.

Potential Solution:

Replace the existing 138/46 kV 45 MVA transformer bank with a new 138/69/46
kV 90 MVA transformer bank. A low side 69 kV circuit breaker (operated at 46
kV) will be added to the transformer.

Total Estimated Transmission Cost: §2.5 M

Alternatives:
No viable cost-effective altematives could be identified.

Projected In-service: 08/01/2019
Project Status: Scoping

Threa Mile (Cust. Owned,
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e Please provide the current rating of the transformer
being replaced.

e Please provide the number of through fault events

e Please provide the CO/CO2 ratio value for this unit.

e Please provide an explanation about why this
replacement was not complete as part of the Dorton
circuit breaker installation project recently completed.

e Please provide projected dates for local area 69kV
conversion and please provide the scope associated with
this conversion.

e Describe, in detail, the three overlapping zones of
protection noted above.



AEP: East Lima — Haviland 138kV

‘g/ AEP Transmission Zone: Supplemental
East Lima — Haviland 138kV

Problem Statement:

Equipment Material/Condition/Performance/Risk:

The East Lima - Haviland 138kV line was originally constructed in e
1925 with lattice towers and 397 ACSR conductor (167 MVA rating). e

The double circuit sections of the line being rebuilt is approximately 30
miles long on the path from Haviland — North Delphos — Rockhill.
There are 99 total open conditions along the line. There are
numerous issues with the conductor and conductor hardware on this
line. Armor grip suspension assemblies were installed during routine
maintenance periods in an attempt to restore the strength of the
conductor. However, crews have found many cases of broken
conductor strands under these armor grip assemblies. In addition, the
conductors’ steel core has been found to be deteriorated in sections
due to corresion, which is a cause for concern as the mechanical
strength of the wire can be compromised. Many insulators have lost
their outer glaze, allowing contaminant buildup, compromised
electrical integrity and growing risk of electrical failure. As this line
was originally built in 1925, its design standards do not meet modern
standards for strength, resilience, galloping and horizontal and vertical
clearances for safety. Also, the easement conditions present sections
with undefined width and have several encroachments.

Continued on next slide...
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e Why are we rebuilding the entire line when only
conductor and hardware issues have been presented?

e Please provide AEP photos for all of the structures
proposed to be rebuilt. Do these structures in need to be
rebuilt. Do they have condition issues?

e Please provide AEP’s design “standards” for resilience
noted. Are these provided in your “Requirements of New
Facilities or Changes to Existing Facilities Connected to
the AEP Transmission Systems” or in AEP TLES-10
documentation noted?

O http://www.aep.com/about/codeofconduct/OASIS/
TransmissionStudies/Requirements/AEP_Interconne
ction_Requirements Revl.pdf



http://www.aep.com/about/codeofconduct/OASIS/TransmissionStudies/Requirements/AEP_Interconnection_Requirements_Rev1.pdf
http://www.aep.com/about/codeofconduct/OASIS/TransmissionStudies/Requirements/AEP_Interconnection_Requirements_Rev1.pdf
http://www.aep.com/about/codeofconduct/OASIS/TransmissionStudies/Requirements/AEP_Interconnection_Requirements_Rev1.pdf

Are companies wishing to connect to AEP’s grid required
to meet these “Resilience Standards”?

How would a developer wishing to “Self” construct a
project in AEP’s footprint know what AEP’s resilience
standards are?

Are these standards public?

Please provide your design standard for galloping noted
and the referenced documentation that notes these
standards.

Please provide your design standard for strength noted
and the referenced documentation that notes these
standards.

Please provide your design standards for horizontal and
vertical clearances noted, and the referenced
documentation that notes these standards. Have these
changed recently?

Does this line with its current clearances, violate NESC
standards?

Has AEP considered any alternatives, if so please provide
those alternatives?

Was a single circuit between either North Delphos — Rock
Hill or North Delphos — Haviland considered? Why is a
double circuit required? Please include a detail
description of the justification.

Please describe the termination points of these circuits.
Do the circuits all terminate at Rockhill, North Delphos,



and Haviland? If not, what are the names of the stations
these circuits/branches and where do they terminate?
e Please provide outage details associate with this line.
O How many outages has this line experienced over
the last 3,5,10 years?
0 How many CMIs (Customer Minutes of Interruption)
have resulted from these outages?
O Where there operating constraints during these
outages? If so, PJM please confirm these constraints
with dates, times and description of constraints.



