Attachment L

GenOn Generation Deactivation Request — February 2012

Deactivation Study Results and Required Upgrades — May 29, 2012

General

PJM received a notice on February 29, 2012 from GenOn of its intent to deactivate
through retirement the following generating units by not later than June 1, 2012:

Niles 1 109 MW
Niles 2 108 MW
Elrama 1 93 MW
Elrama 2 93 MW
Elrama 3 103 MW
Elrama 4 171 MW

Reliability Analysis:

PJM Interconnection Analysis (and affected Transmission Owners) performed a study of
the Transmission System and found significant reliability concerns resulting from the
deactivation of these generating units. In all, more than 46 reliability violations were
identified in the deactivation analysis. A summary of the reliability impacts resulting
from the proposed Deactivations include:

1. N-1 Common Mode Voltage Violations:

e Three low voltage violations on the 138 kV system

2. N-1 Thermal Violations:

e Two 138 kV thermal violations in AEP area

3. N-1-1 Thermal Violations:

e Five 138 kV thermal violations in ATSI area

e Five 138 kV thermal violations in AEP area



One 345/138 kV thermal violation in ATSI area
Two 138/345 kV thermal violations in DLCO area

4. N-1-1 Voltage Violations:

Two 500 kV low voltage violations in APS area
Two 138 kV low voltage violations in ATSI area
One 500 kV voltage drop violation in APS area
Three 138 kV voltage drop violations in ATSI area
One 138 kV voltage drop violation in AEP area

5. Generation Deliverability Violations:

One 765/500 kV thermal violation in AEP/APS area
Three 345 kV thermal violations in AEP area

One 345/138 kV thermal violation in DLCO area
Two 230 kV violations in Penelec area

Seven 138 kV thermal violation in AEP area

Five 138 kV thermal violations in ATSI area

6. Load Deliverability Violations:

None

Study Results and Required Upgrades:

The following generating units will be deactivated on June 1, 2012:

Niles 2
Elrama 1
Elrama 2

Elrama 3

108 MW
93 MW
93 MW
103 MW
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PJM does need Niles 1 and Elrama 4 for reliability and thus those units are currently
anticipated to continue to operate until October 1, 2012 pending analysis of outages
required to implement required system upgrades.

Niles 1 109 MW
Elrama 4 171 MW

Required transmission upgrades and expected completion date:
ATSI zone:

e Sag Study on 7.2 miles SE Canton-Canton Central 138kV ckt. - 12/1/2012

o Existing RTEP project b1693: Replace the Star 345/138 kV #3 with a larger unit -
6/1/2013

e Reconductor Evergreen-Highland #1 138kV — 6/1/2013

o Reconductor Evergreen-Highland #2 138kV — 6/1/2013

¢ b1289: Reconductor Evergreen - Niles 138 kV (3 miles) and replace terminal
equipment at Evergreen on Evergreen - Niles 138 kV — 6/1/2013

e Reconductor Highland-Salt Springs 138kV — 6/1/2013, possibly 6-1-2014

e Harmon 345-138-69kV Sub project — 6/1/2015

o \W.Fremont-Groton-Hayes 138kV line — ISD 6-1-2018

AEP zone:

e Sag Study on 7.2 miles SE Canton-Canton Central 138kV ckt — 12/1/2012

e Advance Baseline project # B1457 (Tilton — Windsr). — 12/1/2012

e Perform a sag study of the conductor section Kammer - Ormet. — 12/1/2012

e Advance Baseline project # B1455. (Central - Wagenhals lines). — 12/1/2012

e Perform a sag study on Southeast Canton - Sunnyside ckt 1. — 12/1/2012

e Add (4) 765kV CBs at Kammer to redefine '4831' contingency. — 6/1/2015

e Advance Baseline project # B1879 — 12/1/2012

e Reconductor 13 miles of Kammer — W.BELLA 345kV circuit with 2156 ACSR. —
6/1/2014

e Advance Baseline project # B1452. - 12/1/2012

e Advance Baseline project # B1453. - 12/1/2012

e Sag Study on 7.2 miles SE Canton-Canton Central 138kV ckt. - 12/1/2012

e Advance Baseline project # B1457. - 12/1/2012

e Advance Baseline project # B1811. - 12/1/2013

e Build approximately 1 mile of Waterfront — Musking circuit comprising of 2-954
ACSR to get the rating higher - 12/1/2013

e Advance Baseline project # B1456. - 12/1/2012
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e Sag Study on section 1of WBella — Tilton. ~12 mi. - 12/1/2012

DLCO zone:
e |nstall a third 345-138 kV autotransformer at Collier Substation — 6/1/2013

APS zone:

e Existing Baseline RTEP Project b1804: "Build a 600 MVAR SVC at Meadow Brook
500 kV". — 06/2014

PenElec zone:
¢ Replace the 1200 Amp Line trap at Lewistown on the Raystown-Lewistown 230 kV
line and replace substation conductor at Lewistown. — 12/2013

e Convert Moshannon substation to a 4 breaker 230 kV ring bus. The Milesburg and
East Towanda line will be on opposite side of the ring to avoid sharing a common
breaker — 6/1/2014.
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EXECUTIVE SUMMARY

Since November, PJM has received notification from several generation owners of their intent to
deactivate a number of generators totaling over 13,000 MW of generation. Generation owners are
required to notify PJM of their intent to deactivate generation per Article V of the PIM tariff. Baseline
reliability criteria violations have been identified as a result of the generation deactivations.
Transmission reinforcements to address the reliability criteria violations are being developed.

The baseline upgrades related to the generation deactivation studies completed as of this time are
summarized below. The requested generation deactivations range from May 2012 through the end of
2015. If the transmission upgrades that are required to maintain reliability cannot be implemented by the
requested deactivation date, generation may need to be retained through Reliability Must Run (RMR)
agreements. Based on the expected in-service date of some of the transmission upgrades included in this
report, RMR agreements are being pursued.

The total increase to the RTEP to include these baseline project changes is $1,881 million. With these

changes, the RTEP will include over $23.410 billion of transmission additions and upgrades since the
first plan was approved by the Board in 2000.

SUMMARY OF RESULTS

Generation Deactivation Process

As noted above, generation deactivation is covered under Article V of the PJM tariff. The flowchart below
details the generation deactivation process. After a generation owner notifies PJM of their intent to
deactivate a unit, PJM conducts a series of studies to determine if deactivating the generator will have an
adverse impact on the reliability of the bulk electric system. This baseline analysis determines the
compliance of the system with reliability criteria and standards. If reliability criteria violations are identified,
transmission upgrades are developed to resolve the identified issues. If the transmission upgrades can be
put in place prior to the intended deactivation date, the unit can retire as requested. If the transmission
upgrades cannot be put in place prior to the requested deactivation date then an RMR agreement may be
pursued. The generation owner is not under any obligation to pursue the RMR agreement and may retire
the unit at any time. PJM cannot compel a generator to remain in-service. Transmission upgrades required
to maintain a reliable system are identified and reviewed with the Sub-regional RTEP Committees and the
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Transmission Expansion Advisory Committee (TEAC). The cost of transmission upgrades to mitigate
criteria violations caused by generation deactivation is allocated to load.

Generator provides PJM
with a notice of their
intent to deactivate

Within 30 days of the
deactivation notification
PJM notifies the
generation owner if
deactivating the unit will
adversely effect reliability

Within 60 days the
generation owners
notifies PJM if they will
operate beyond their
intended deactivation

date

Within 75 days PJM
provides an updated
estimate of when the
required transmission
upgrades will be
completed

X Within 90 days PJM
posts a report on the web

The upgrades included in this report are needed due to the deactivation of multiple units from several
different generation owners. The table below summarizes the generation deactivations driving the need for
the upgrades included in this report.

. . Official Owner

Unit Name Capacity (MW) Owner Request Date
Chesapeake 1 111 Dominion 11/15/2011
Chesapeake 2 111 Dominion 11/15/2011
Yorktown 1 159 Dominion 11/15/2011
Chesapeake 3 147 Dominion 11/15/2011
Chesapeake 4 207 Dominion 11/15/2011
Bergen 3 21 PS Power 12/1/2011
Burlington 8 21 PS Power 12/1/2011
National Park 1 21 PS Power 12/1/2011
Mercer 3 115 PS Power 12/1/2011
Sewaren 6 111 PS Power 12/1/2011
Armstrong 1 172 FE Solutions 1/26/2012
Armstrong 2 171 FE Solutions 1/26/2012
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Capacity Official Owner
Unit Name (MW) Owner Request Date
Ashtabula 5 244 FE Solutions 1/26/2012
Bay Shore 2 138 FE Solutions 1/26/2012
Bay Shore 3 142 FE Solutions 1/26/2012
Bay Shore 4 215 FE Solutions 1/26/2012
Eastlake 1 132 FE Solutions 1/26/2012
Eastlake 2 132 FE Solutions 1/26/2012
Eastlake 3 132 FE Solutions 1/26/2012
Eastlake 4 240 FE Solutions 1/26/2012
Eastlake 5 597 FE Solutions 1/26/2012
Lake Shore 18 245 FE Solutions 1/26/2012
R Paul Smith 3 28 FE Solutions 1/26/2012
R Paul Smith 4 87 FE Solutions 1/26/2012
Walter C Beckjord 1 94 Duke Energy 2/1/2012
Walter C Beckjord 2 94 Duke Energy 2/1/2012
Walter C Beckjord 3 128 Duke Energy 2/1/2012
Walter C Beckjord 4 150 Duke Energy 2/1/2012
Walter C Beckjord 5 238 Duke Energy 2/1/2012
Walter C Beckjord 6 414 Duke Energy 2/1/2012
Albright 1 73 Monongahela Power 2/8/2012
Albright 2 73 Monongahela Power 2/8/2012
Albright 3 137 Monongahela Power 2/8/2012
Rivesville 5 35 Monongahela Power 2/8/2012
Rivesville 6 86 Monongahela Power 2/8/2012
Willow Island 1 51 Monongahela Power 2/8/2012
Willow Island 2 138 Monongahela Power 2/8/2012
New Castle 3 93 GenOn 2/29/2012
New Castle 4 92 GenOn 2/29/2012
New Castle 5 140 GenOn 2/29/2012
New Castle Diesels 5.5 GenOn 2/29/2012
Portland 1 158 GenOn 2/29/2012
Portland 2 243 GenOn 2/29/2012
Glen Gardner CTs 160 GenOn 2/29/2012
Shawville 1 -4 597 GenOn 2/29/2012
Titus 1 -3 243 GenOn 2/29/2012
Niles 1 & 2 217 GenOn 2/29/2012
Elrama1-4 396 GenOn 2/29/2012
Fisk 19 326 Midwest Generation 3/8/2012
Crawford 7 213 Midwest Generation 3/8/2012
Crawford 8 319 Midwest Generation 3/8/2012
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The baseline deactivation analysis, discussed herein, resulted in the need for transmission upgrades in
several transmission zones. In total these analyses identified over 130 upgrades ranging from simple line
terminal equipment upgrades, new substations and substation additions to reinforce underlying systems,
rebuilding existing lines to higher capacity, and new transmission lines. A summary of the major baseline
project additions that are $5 million or greater are detailed below. A complete listing of all of the projects is
included as an attachment to this document.

Mid-Atlantic Region System Upgrades

e PEPCO Transmission Zone
— Reconductor 230 kV line 23032 and 23034 with high temperature conductor - $16M

e PENELEC Transmission Zone
— Construct a 115 kV ring bus at Claysburg Substation - $5.25M

— Construct Farmers Valley 345/230 kV and 230/115 kV substation by looping the Homer City to
Stolle Road 345 kV line into Farmers Valley — $29.5M

— Relocate the Erie South 345 kV line bay - $13M

— Convert the Lewis Run — Farmers Valley 115 kV line to 230 kV - $46.8M

e PPL Transmission Zone
— Install a new North Lancaster 500/230 kV substation - $42M

e JCPL Transmission Zone
— Construct a new Whippany to Montville 230 kV line - $37.5M

Western Reqgion System Upgrades

o American Electric Power
— Reconductor Kammer — West Bellaire 345 kV - $20M

— Install a new 765/345 substation at Mountaineer and build a ¥ mile 345 kV line to Sporn - $65M
— Terminate Transformer #2 at SW Lima in a new bay position - $5M
— Add four 765 kV breakers at Kammer - $30M

e APS Transmission Zone
— Loop the Homer City-Handsome Lake 345 kV line into the Armstrong substation and install a
345/138 kV transformer at Armstrong - $27.8M
— Install a new Buckhannon — Weston 138 kV line - $17.5M
— Convert Moshannon substation to a four breaker 230 kV ring - $6.5M

e ATSI Transmission Zone
— Install a 345/138 kV transformer at the Inland Q-11 station - $7.2M
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Convert Eastlake units 1, 2, 3, 4 and 5 to synchronous condensers - $100M

Convert Lakeshore 18 to synchronous condensers - $20M

Re-conductor the Galion - GM Mansfield — Ontario - Cairns 138 kV line - $9.8M

Install a 2nd 345/138 kV transformer at the Allen Junction station - $7.2M

Install a 2nd 345/138 kV transformer at the Bay Shore station - $7.2M

Create a new Northfield Area 345 kV switching station by looping in the Eastlake — Juniper 345 kV
line and the Perry - Inland 345 kV line - $37.5M

Build a new Mansfield - Northfield Area 345 kV line - $184.5M

Create a new Harmon 345/138/69 kV substation by looping in the Star — South Canton 345 kV line
- $46M

Build a new Harmon — Brookside + Harmon - Longview 138 kV line - $9.2M

Create a new Five Points Area 345/138 kV substation by looping in the Lemoyne — Midway 345 kV
line - $30M

Build a new 345-138kV Substation at Niles - $32M

Build a new substation near the ATSI-AEP border and a new 138kV line from new substation to
Longview - $17.7M

Build new Allen Jct - Midway - Lemonye 345kV line - $86.3M

Build a new Leroy Center 345/138 kV substation by looping in the Perry — Harding 345 kV line -
$46M

Build a new Toronto to Harmon 345 kV line - $218.3M

Build a new Toronto 345/138 kV substation - $41.8M

Build a new West Fremont — Groton — Hayes 138 kV line - $45M

Reconductor the ATSI portion of South Canton — Harmon 345 kV line - $6M

Add a new 150 MVAR SVC and 100 MVAR capacitor at New Castle - $31.7M

e Duquesne Transmission Zone

Install a third 345/138 kV transformer at Collier - $8M

Southern Region System Upgrades

« Dominion Virginia Power Transmission Zone

Build new Surry to Skiffes Creek 500 kV line - $58.3M

Build new Skiffes Creek 500/230 substation - $42.4M

Build new Skiffes Creek — Whealton 230 kV line - $46.4M

Expand Yadkin 500/230 kV and 230/115 kV substation and Chesapeake 230/115 kV substation -
$45M

Add a third 500/230 kV transformer at Yadkin - $16M

Add six 500 kV breakers at Yadkin - $8M

Install a third 500/230 kV transformer at Clover - $16M

Rebuild Lexington to Dooms 500 kV line - $120M
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— Upgrade Bremo - Midlothian 230 kV line - $10M

— Build a new Suffolk to Yadkin 230 kV line - $40M

— Install a second Valley 500/230 kV transformer - $16M
— Build a 500 MVAR SVC at Landstown 230 kV - $60M

Western Region System Upgrades

The majority of the generator deactivations that PJM has received since November are for units in the
western region of PIM. Generation owners including First Energy Solutions, Duke Energy, GenOn and
Midwest Generation have notified PJM of their intent to deactivate units in the western region of PIM. As
shown in the map below a number of these deactivations are clustered around Lake Erie in the American
Transmission System Inc. (ATSI) transmission zone. Deactivation of the generation along Lake Erie will
require significant transmission upgrades to resolve thermal and voltage violations in and around the City of
Cleveland which has historically been constrained due to voltage limitations.
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Several new 345 kV transmission lines, new 345/138 kV substations, and new reactive upgrades have
been identified in addition to a large number of incremental upgrades to existing facilities. The map on the
following page shows the new 345 kV lines and the new 345/138 kV stations.
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As noted above, the ability to import power into the Cleveland area has historically been limited by voltage
problems. Deactivation of the generation in and around Cleveland will exacerbate these voltage limitations.
As a result, a significant number of upgrades have been identified to address voltage and voltage stability
criteria. The Eastlake units 1 — 5 and the Lakeshore 18 unit were recommended to be converted to
synchronous condensers. The estimated cost for this work is $20M for each machine. The expected
reactive capability for the Eastlake units 1 — 3 is 124 MVAR/machine, Eastlake unit 4 is 268 MVAR,
Eastlake unit 5 is 485 MVAR and 260 MVAR for the Lakeshore 18 machine. In addition a new 345/138 kV
substation at Leroy Center was recommended. The new station will be established by looping the existing
Perry to Harding 345 kV line through the station. The estimated cost for the new Leroy Center substation is
$46M. A new Northfield area 345/138 kV substation was recommended to address voltage violations
under load deliverability conditions. The new substation will be established by tapping the existing Eastlake
to Juniper 345 kV line and the Perry to Inland 345 kV line. The estimated cost for that work is $37.5M. A
new 345 kV line from Mansfield to Northfield was also recommended to reinforce the 345 kV feed into the
Northfield area. The estimated cost for this new line is $184.5M. In addition, a new 345 kV line from
Beaver Valley to Leroy Center and another new 345 kV line from Mansfield to Leroy Center are being
considered to address ATSI voltage stability criteria violations. The estimated cost of the two new 345 kV
lines is $393M. The Beaver Valley to Leroy Center and Mansfield to Leroy Center 345 kV lines were not
recommended to the PIM Board at this time. Additional analysis using the ATSI voltage stability is in
progress.

A new Five Points 345/138 kV substation was recommended to address NERC category C3 (N-1-1)
voltage violations. The new station will be created by looping the existing Lemoyne to Midway 345 kV line
through the station. The estimated cost for this work is $30M. A second Bayshore 345/138 kV transformer
was also recommended to address NERC category C3 (N-1-1) voltage violations. The estimated cost for
adding the second transformer at Bayshore is $7.2M. In addition to these upgrades to address voltage
problems in and around the City of Cleveland, a 150 MVAR SVC and 100 MVAR capacitor were
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recommended at New Castle station in western Pennsylvania to address voltage problems primarily related
to the deactivation of the New Castle generation.

There are also a number of projects that are
required to address thermal violations. A new
Harmon 345/138/69 kV station was recommended
to address several NERC category C (breaker
failure) contingency overloads. The new Harmon
station will be established by looping the South
Canton to Star 345 kV line through the station.
The estimated cost for this project is $46M. In
addition, a new Toronto 345/138 kV substation

was recommended to address a number of NERC S CIO e o

category C3 (N-1-1) violations. The new

substation will be established by looping the _ Leceno

existing Sammis to Wylie Ridge 345 kV line s Vel T

through the station. The estimated cost for the E s I

new Toronto station is $41.8M. In addition, anew | o 250 VY =

Toronto to Harmon 345 kV line was recommended | o &7V =

to reinforce the 345 kV system in the area. The S NEwe ghuns Coumy

estimated cost for the new Toronto to Harmon 345
kV line is $218.3M.

A new 345 kV line from Allen Junction to Midway to Lemoyne was recommended to address a NERC
category C3 (N-1-1) thermal violation on Lemoyne to BG Tap 138 kV line. The violation is being driven by
the loss of the Allen Junction to Lulu 345 kV tie line to Michigan and the Lemoyne to Five Points 345 kV
line. Approximately 48 miles (roughly 3/4 of the line) will utilize an open tower position on an existing
double circuit tower structures. The estimate cost for Allen Junction to Midway to Lemoyne line is $86.3M.
A new 138 kV line between West Fremont and Hayes was recommended to address thermal violations on
other 138 kV facilities for NERC category C5 (double circuit tower) contingency. Specifically the Ottowa to
Lakeview 138 kV line and the Lakeview to Greenfield 138 kV line are both overloaded for a double circuit
towerline contingency. The estimated cost of the new 138 kV line is $45M.

LLLLL Elfiot A
. ]
.
Subs Iventliod Garico
Substations
W :
o v /

e A new 345 kV source into the Sporn station was

s recommended to address an overload on the Mountain to

| Belmont 765 kV line for a NERC category C breaker
failure contingency at Marysville that trips the Marysville —

o Sorenson 765 kV line and the Marysville — Flatlick 765 kV
amnaion Lines [ERTECIN line. The recommended project is to add a new 765/345

xtor
fo Meigs (Buckeye Ce-Op)

kV transformer at Mountaineer and build a new 345 kV
line from Mountaineer to Sporn. The Sporn station is

approximately % of a mile from Mountaineer. The
estimated cost for this project is approximately $65M.
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Southern Region System Upgrades

Several new upgrades have been identified in the Dominion transmission zone. A number of the more
significant upgrades are summarized below. These upgrades are being driven primarily by the deactivation
of the Yorktown 1 unit (159 MW) and the Chesapeake 1 — 4 units (576 MW total). The map below shows
the relative location of these units within the Dominion transmission zone.

' Dominimd®

apeake Energy Center

Thermal and voltage violations were identified on the
230 kV facilities noted on the diagram at the right which
serve the northern Hampton Roads area of Virginia.
Several alternatives were evaluated to address these
issues including a new 500 kV line from Chickahominy
to a new station called Skiffes Creek, a new 500 kV
line from Surry crossing the James River to the new
Skiffes Creek station, and a new 230 kV line from Surry
to Skiffes Creek. Each of these alternatives also
included a new 230 kV line from Skiffes Creek to

Whealton with an estimated cost of $46.4 million. PJM e
staff is recommending the new 500 KV line from Surry | ;= s Trnsmission tnes
to Skiffes Creek which has an estimated cost of $100.7 | = vV v
million including the new Skiffes Creek 500/230 kV f C BN
substation. Each alternative resolved the reliability I -ae é et
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criteria violations in 2015, however the 230 kV alternative was found to be less robust and would not be
adequate under certain at-risk generation scenarios that were evaluated by PJM staff. In addition, the 230
kV alternative required a Phase Angle Regulator (PAR) to control the flow of power on the proposed Surry
to Skiffes Creek 230 kV line which would add additional operational complexity. The 500 kV line from
Chickohominy to Skiffes Creek was not chosen primarily due to it being the highest cost alternative.

A violation of Dominion planning criteria was identified on the Lexington to Dooms 500 kV line. One of the
Dominion planning criteria establishes ; =

the critical system conditions by Linwood
removing a single generator followed by

the single contingency outage of any

other line or generator. Under these

conditions with either the Yorktown 3 _ g
unit or the Surry 2 unit off-line, the o I Hotymegde
Lexington to Dooms 500 KV line S ool D e
overloads for the loss of the Bath to
Valley 500 kV line. The recommended il

upgrade to address this violation is to '_,:"

rebuild the 40 mile Lexington to Dooms Wostvaco mu/ G

500 kV line. The estimated cost for this R A / ‘i‘j“"’”"“ coteen

work is $120 million. The line is being e

Barracks Road

Buena Vista Ciifford
recommended to be rebuilt to address s [
*  Subsidentfied Transmission Lines | -amesles
the thermal overload and to address the | substations /¢ Cushaw
aging infrastructure issues that are G A ook
. . 128 kV Riverville
similar to problems that are driving the ° W \/ mow Curdsute
need for the rebuild of the Mt Storm - DAL = catee Mommgn s . 0B
. 200 k Tuy Hill 5bor va Fal
Doubs 500 kV line. 0 j: kvv ¥ ?:::: ed Fwelﬂ;@gwn Croay o300 Creck
. 5K
| . \.,/ mHunC\ Ne»;@w 7 ‘\(FWDV/

Other significant upgrades in the
Dominion transmission zone include a third 500/230 kV transformer at Yadkin (estimated cost $16 million)
to address thermal overloads on the existing Yadkin 500/230 kV transformers for the loss of the other
transformer, a third 500/230 kV transformer at Clover (estimated cost $16 million) to address overloads on
the existing Clover 500/230 kV transformers, a new Suffolk to Yadkin 230 kV line (estimated cost $40
million) to address a NERC category C3 (N-1-1) overload, a second Valley 500/230 kV transformer to
address overloads on the existing transformer to address NERC category C3(N-1-1) violations, and a new
500 MVAR Static VAR Compensator (SVC) on the 230 kV at Landstown to address NERC category C3 (N-
1-1) voltage violations in the Southern Hampton Roads area.
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Mid-Atlantic Region System Upgrades

There are a number of upgrades in the Mid-Atlantic region. Many of these upgrades are being driven by
the deactivation of the GenOn units at Portland, Shawville, Titus and Glen Gardner.

In the PPL transmission zone a new 500/230 kV substation is being recommended to address several
overloads on 230 kV facilities in the South Akron and South Manheim areas. The estimated cost for the
project is $42M. In the JCPL transmission zone a new 6.4 mile 230 kV line between Whippany and
Montville is being recommended to address NERC Category C3 (N-1-1) violations due to the loss of the
Montville to Roseland 230 kV line followed by the loss of the Kittatiny to Newton 230 kV line. The estimated
cost for the project is $37.5M.

There are several upgrades in the Pennelec transmission zone to address both thermal and voltage
violations. A new 345/230/115 kV substation was recommended at the existing Farmers Valley 115 kV
substation. The 345 kV source will be from the Homer City to Stolle Road 345 kV line that passes near the
station. This project is needed to address NERC category B (single contingency) voltage drop violations,
generator deliverability violations and NERC category C3 (N-1-1) thermal violations. The estimated cost for
this work is $29.5M. In addition to this upgrade, the existing 115 kV line from Farmers Valley to Lewis Run
be converted to 230 kV. This upgrade is required to address generator deliverability violations. The
estimated cost for this conversion work is $46.8M.
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Next Steps
PJM staff continues to work on a number of generator deactivation studies for units shown on the map

below including twenty two units in the AEP transmission zone, two Avon Lake units in the ATSI
transmission zone, several units at Sewaren in the PSEG zone and several units in the Atlantic Electric
transmission zone. Although upgrades will be required to address reliability violations for these
deactivations, based on initial analysis the number and scope of upgrades required for these deactivations
is expected to be less than those described in this report.

Review by the Transmission Expansion Advisory Committee (TEAC)

The results of all of the deactivation analyses were reviewed with the TEAC at the February 16%, March
15t April 12t meetings. Final upgrades included in this report were reviewed with the TEAC at the April
27, 2012 meeting.

Board Approval

The PJM Board met on May 17t and approved the elements of the 2012 RTEP documented herein.
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Retirement Baseline Upgrades

Upgrade 1D
b1879
k1945
b1947

b1943
b1945
b1550
b1951
b1852
b1953
b1954
b1955

b1956
b1957
b1958

b1960
b1961
b1962

b1963
b1570
b1971
b1972
b1973

b1974
b1975
b1837
b1840

Project Description
Perform a =ag study on the Hanzonville - Meadowview 138 KV line
(Improve the emergency rating to 245 MVA)
Perform a =ag study on the Brues — West Bellaire 1328 KV line
A =ag study of the Dequine - Meadowlake 345 KV line #1 line may
improve the emergency rating to 1400 MWA
Establizh a new 755/345 interconnection at Sporn. Install a 765/345 KV
transformer at Mountaineer and build 34 mile of 345 kW to Sporn
Perform a =ag study on the Grant Tap — Deer Creek 138 KV line and
replace bug and risers at Deer Creek station
Perform a =ag study on the Kammer — Ormet 138 kV line of the conductor
section
Perform a =ag study of the Maddox- Convoy 345 kV line to improve the
emergency rating to 1400 MVA
Perform a sag study of the Maddox — T130 345 KV line to improve the
emergency rating to 1400 MVA
Perform a =ag study of the Meadowlake - Olive 345 KV line to improve the
emergency rating to 1400 MVA
Perform a =ag study on the Milan - Harper 138 kV line and replace bus
and switches at Milan Switch station
Perform a =ag study of the R-045 - Tillman 132 kV line may improve the
emergency rating to 245 MVA
Perform a =ag study of the Tillman - Dawkins 133 kV line may improve the
emergency rating to 245 MWV A
Terminate Transformer #2 at SW Lima in a new bay position
Perform a =ag study on the Brookside - Howard 138 kW line and replace
bus and rizers at AEP Howard station
Sag Study on 7.2 miles SE Canten-Canton Central 138kW ckt
Sag study on the Southeast Canton — Sunnyside 138KV line
Add four 785 KV breakers at Kammer
Build approximatehy 1 mile of circuit comprizing of 2-954 ACSH to get the
rating of Waterford-Muskinum 345 K\ higher
Reconductor 13 miles of the Kammer - VWest Bellaire 345k\ circuit
Perform a =ag study to improve the emergency rating on the Bridgville —
Chandlersville 138 K\ line
Replace disconnect switch on the South Canton 785/345 kW transformer
Perform a =ag study to improve the emergency rating on the Carroltton —
Sunnyside 138 kV line
Perform a =ag study to improve the emergency rating on the Bethel
Church — West Dover 138 kW line
Replace a switch at South Millersburg switch station
Replace breaker rizers and wave traps at Marlowe 138 KV and wave
traps at Bedington 138 kv
Install a new Buckhannon - Weston 1338 KV line

Transmission Owner

AEP
AEFP
AEP

AEFP

AEP

AEFP

AEP

AEFP

AEP

AEFP

AEP

AEFP
AEP
AEFP

AEP
AEP
AEP

AEP
AEFP
AEP
AEFP
AEP

AEFP
AEP
APS
APS

Attachment M

Cost Estimate
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0.10
0.03
0.01

G§5.00

0.30

0.05

0.35

0.03

0.03
3.00
0.50

0.30
0.25
30.00

3.50
20.00
0.05
0.30
0.05

0.03
0.20
0.60
17.50



Upgrade 1D
b1502

b1941

b1942

b1964
b1965

b1986
b1987
b1988

b1985

b1913
b1914
b1915
b1916
b1917
b1918
b1915

b1520

b1921
b1822

b1923
b1924
b1925
b1926
b1827

b1928
b1925

b1530
b1931
b1932

b1933

Project Description
Replace line trap at Stonewall on the Stephenson 138 KV line terminal
Loop the Homer City-Handsome Lake 345 kW line into the Armstrong
substation and install a 345/138 kV transformer at Armstrong
Change the CT ratio at Milbville to improve the Miltville — Old Chapel 138 kW
line ratings
Convert Moshannon substation to a 4 breaker 230 KV ring bus
Inztall a 44 MWAR 138 kW capacitor at Luxor substation
Upgrade the AP portion of the Elrama — Kitchell 138 KV line by replace
breaker rigers on the Mitchell 138 KV bus on the Elrama terminal
Reconductor the Osage-Colline Ferry 138 kW line with 795 ACSS.
Upgrade terminal eguipment at Osage and Collins Ferry
Raise structures between Lake Lynn and West Run to eliminate the
clearance de-rates on the West Run — Lake Lvnn 132 kW line
Raise structures between Colling Ferry and West Run to eliminate the
clearance de-rates on the Collins Ferry - West Run 1338 K\ line
Convert Eastlake unitz 1, 2, 3, 4 and 5 to synchronous condensers
Convert Lakezhore 18 to a synchronous condenser
Inztall a 50 MWAR capacitor bank at the Maclean 138 kW station
Install a 345/138 K\ transformer at the Inland Q-11 station
Install a 138 kW circuit breaker at the Inland Q-11 =station
Upgrade terminal equipment on the Avon — Crestwood 138 KV line
Re-conductor the Galion — Leaside 138 kV line with 335 ACSS
Re-conductor the Galion — GM Mansfield — Ontario - Cairns 138 kV line
with 477 ACSS
Install a 2nd 345/138 kV transformer at the Allen Junction station
Inztall a 2nd 345/138 KV transformer at the Bayshore station
Create a new Northfield Area 345 kW switching station by looping in the
Eastlake — Juniper 345 k¥ line and the Perry - Inland 345 kW line
Build a new Mansfield - Northfield Area 345 kV line
Create a new Harmon 345/138/85 kW substation by looping in the Star —
South Canton 345 KV line
Build a new Harmon — Brookside + Harmon - Longview 138 KV line
Create a new Five Points Area 345138 kV substation by looping in the
Lemovne — Midway 345 K\ line
Inztall a 50 MWAR capacitor at Hayes 138 KV
Inztall a 138455 kW transformer at the Avery station
Increase design temperature limitation on the Avery — Hayes 1338 kV line
b raising the existing structures
Reconductor Cloverdale - Harmon #2 and #3 138 kV lines with 795 ACSS
or greater conductor & miles total + Terminal upgrades
Change the tranzformer tap settings on the Maclean 138/8% KV
transformers
Replace 335.4 ACSR SCCIR at Richland to upgrade the Richland — Maomi
138 kW line

Transmission Owner

APS
APS

APS

APS
APS

APS

APS

APS

APS

ATSI
ATSI
ATSI
ATSI
ATSI
ATSI
ATSI

ATSI

ATSI
ATSI

ATSI
ATSI
ATSI
ATSI
ATSI

ATSI
ATSI

ATSI

ATSI

ATSI

ATSI

Attachment M

Cost Estimate
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0.02
27.80

0.05

6.50
1.50

0.05

1.80

0.32

0.32

100.00
20.00
3.00
7.20
0.90
0.30
4.50

5.80

T.20
7.20

37.50
184.50
45.00
8.20
30.00

1.50
3.20

0.13

3.60

0.05

0.04



Upgrade 1D
b1534

b1934.1
b1934.2
b1935

b1936
b1937
b1938

b1935

b1955
b1976

b1877

b1977.1
b1978
b1981

b1982

b1983
b1984

b1968

b1965

b1985

b1505.1
b1905.2
b1905.3
b1905.4
b1905.5
b1905.6
b1805.7
b1905.8
b1905.9
b1906.1
b1906.2
b1906.3
b1906.4
b1906.5
b1807

Project Description

Build a new 345/138 KV Substation at Niles

Loop 1.2 miles of 345 KV into substation of the Highland — Shenango 345

kY line
MNew 3450138 KV transformer at Niles

ATSEAEP 138 kW Substation on near territory border + 138 kW from new

substation to Longview approx. & miles

Build new Allen Jct - Midway - Lemonye 345 kV line (43 miles of open

tower position}

Build a new Leroy Center 345138 kV substation by looping in the Perry —

Harding 345 kV line

Place a portion of the 138 kW Leroy Center 345138 kW project into

service by summer 2015

Reconductor the Barberton — West Akron 138 KV line with 477 ACSS or
greater (7.3 miles}) + Terminal upgrades at Barberton

Build a new West Fremont-Groton-Hayes 132kV line

Reconductor ATSI portion of South Canton — Harmon 345 KV line

Build new Teronto 345138 KV substation by looping in the Sammis —
Wlie Ridge 345 kV line and tie in four 1328 KV lines

Build a new Toronto-Harmon 345KV line

Reconductor Inland — Clinic Health -11 138 KV line
Replace relay on the Highland — GE89 1338 kW line
Reconductor the Hoytdale — Newcastle 138 kW lines #1 and #2 with 785

ACSS

Add 150 MVAR SVC and a 100 MVAR capacitor at New Castle
Inztall a 50 MV AR capacitor at the Boardman 138 KV bus

Establizh operating procedure such that breaker 8%, connecting
Cheswick-Logans Ferry Z-53 to the No. 3 138 KV bus at Cheswick

Substation iz normalky open

Inztall a third 345-138 K\ autotransformer at Collier Substation. Currenthy

50321 and will be converted to baseline.

Upgrade the Duguesne portion of the Elrama — Mitchell 138 KV line
Surry to Skiffes Creek 500 KV Line (7 miles overhead)

Surry 500 kY Station Work

Skiffes Creek S00-230 kW Tx and Switching Station

MNew Skiffes Creek - Whealton 230 kV line
Whealon 230 kW breakers

Yorktown 230 kV work

Lanexa 115 kW work

Surry 230 KV work

Kings Mill, Peninmen, Toano, Waller, Warwick
At adkin 500 kW, install i 500 kY breakers
Installa 2nd 2305115 KV TX at adkin

Ingtall a Znd 230/ 15 kW TX at Chesapeake
Uprate Yadkin — Chesapeake 115 kW

In=tall a third 5004230 KV TX at Yadkin

Inztall a 3rd SO0/Z30 KV TX at Clover

Transmission Owner

ATSI
ATSI
ATSI
ATSI

ATSI

ATSI

ATSI

ATSI

ATSI
ATSI

ATSI

ATSI
ATSI
ATSI

ATSI

ATSI
ATSI

oL

oL

DL

Dominion
Dominion
Dominion
Dominion
Dominion
Dominion
Dominion
Dominion
Dominion
Dominion
Dominion
Dominion
Dominion
Dominion
Dominion

Attachment M

Cost Estimate
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32.00

1770

848.30

45.00

3.30

423

45.00
6.00

41.80

21830
1.10
0.05

4.80

31.70
1.70

.00

38,30
1.50
42.40
45.40
210
0.20
0.13
0.13
0.03
5.00
5.00
5.00
10.00
16.00
16.00



Upgrade 1D
b1508
b150%
b1910
B1511
b1912
B2003

b1955
b2000
b2001
bz00z
b1943

b1944
b1945

b1966

b1967
b1550

b1991

b1952
b1993

01954

b1995
b1996.1

b1996.2
b1996.3
b1996.4

b1957

b1958
b2008
b2004

b2005

b2006
b2007

Project Description
Rebuild Lexington — Dooms 500 KV
Uprate Bremo — Midlothian 230 kV to its maximum operating temperature
Build a Suffolk — Y adkin 230 kW line (14 miles) and install £ breakers
Add a second Valley S00/230 KV TX
Installa 500 MVAR SWC at Landstown 230 kWY
Construct a Whippany to Montville 230 KV line (5.4 miles)
Replace limiting wave trap, circuit breaker, substation conductor, relay
and current transformer components at Northwood
Replace limiting wave trap on the Glendon - Hozsensack line
Replace limiting circuit breaker and substation conductor transformer
components at Portland 230k
MNorthwood 2300115 KV Transformer upgrade
Construct a 115 KV ring bus at Claysburg Substation. Bedford North and
Saxton lines will no longer share a common breaker
Reconductor Eclipse substation 115 KV bus with 1033 kemil conductor.
Install zecond 2304115 K\ autotransformer at Johnstown
Replace the 1200 Amp Line trap at Lewistown on the Raystown-
Lewistown 230 K\ line and replace substation conductor at Lewistown
Replace the Blairsville 138M15 KV transformer
Inztall a 25 MV AR 115 kW Capacitor at Grandview
Construct Farmers Valley 345/230 k% and 230/115 KV substation. Loop
the Homer City-Stolle Road 345 KV line into Farmers Walley
Reconductor Cambria Slope-Summit 115k with 795 ACSS Conductor
Relocate the Erie South 345 kV line terminal
Convert Lewis Run-Farmers Valley to 230 KV using 1033.5 ACSR
conductor. Project to be completed in conjunction with new Farmers
Valley 345/230 KV transformation
Change CT Ratio at Claysburg
Replace 800 Amp Dizconnect Switches on Ridgeway-Whetstone 115 KV
line with 1200 Amp Disconnects
Reconductor Ridgway and Whetstone 115 KV Bus.
Replace Wave Trap at Ridgway.
Change CT Ratio at Ridgway
Replace 800 Amp Dizconnect Switches on Dubois-Harvey Run-
Whetstone 115 KV line with 1200 Amp Disconnects
Inztalla 75 MVAR 115 kW Capacitor at Shawville
Reconductor feeder 23032 and 23034 to high temp. conductor (10 miles)
Replace the CTs and switch in South Akron Bay 4 to increase the rating
Replace the CTs and switch in SAKR Bay 3 to increase the rating of the
Millwood-South Akron 230 KV Line and of the rating in Bay 3
Install Merth Lancaster 5004230 kK substation
Inztall a 90 MVAR capacitor bank at the Frackville 230 KV Substation

Transmission Owner

Dominion
Dominion
Dominion
Dominion
Dominion
JCPL

ME
PEMELEC

PEMELEC
PEMELEC

PEMELEC

PEMELEC
PEMELEC

PEMELEC
PEMELEC
PEMELEC
PEMELEC

PEMELEC
PEMELEC

PEMELEC
PEMELEC
PEMELEC

PEMELEC

PENELEC
PEPCO
PPL

PPL

PPL
PPL

Attachment M

Cost Estimate
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120.00
10.00
40.00
16.00
60.00
37.50

0.90
0.05
0.40
4.00
5.25

0.15
4.50

0.15

420
0.50

28.50

4.80
13.00
45.80

0.00
0.50
0.20

0.20

1.50
16.00
0.53
0.53

42.00
3.00



Appendix: Baseline Cost Allocation

Attachment M

Transmission | Required 15
upgr s CostEstimate -

b1840
b1906.2
b1906.3
b1505.4
b1906.5
B1510
b1913
b1514
b1915
b1916
b1917
b19138
b1919
b1521
b1522
b15923
b1524
b1525
b1526
b1527
b1525
b1529
b1530
b1931
b1532
b1533
b1534
b1934.1
b1934.2
b1936
b1937
b1935
b1939
b1542
b1943
b1544
b1945
b1945

b1547

b1949

Install a new Buckhannon - Weston 138 kV line 17.50
In=tall a 2nd 230/115 KV TX at Yadkin 5 5.00
Inetall a 2nd 230/115 kW TX at Chesapeake 5 5.00
Uprate adkin — Chezapeake 115 kV 5 10.00
Inetall a third 500,230 KV TX at Yadkin 5 16.00
Build a Suffolk — Yadkin 230 KV line (14 mies) and install 4 breakers % 40.00
Convert Eastlake units 1, 2, 3, 4 and 5 to synchronous condensers 5 100.00
Convert Lakeshore 18 to a synchronous condenser 5 20.00
Install a 50 MV AR capacitor bank at the Maclean 138 K\ station 5 3.00
In=stall a 345/138 k' tran=former at the Inland G-11 station 5 7.20
Install a 138 kW circuit breaker at the Inland Q-11 station 5 0.80
Upgrade terminal equipment on the Avon — Crestwood 138 kW line 5 0.30
Re-conductor the Galion — Leaside 138 kV line with 335 ACSS 5 480
Install a 2nd 345/138 K\ transformer at the Allen Junction station 5 7.20
Install a 2nd 345/138 K\ transformer at the Bayshore station 5 720
Create a new Northfield Area 345 kW switching station by loopingin =~ % 37.50
Build a new Mansfield - Northfield Area 345 KV line b 184.50
Create a new Harmon 345/138/89 KV substation by looping in the Star $ 45.00
Build @ new Harmon — Brookside + Harmon - Longview 138 KV line 5 920
Create a new Five Points Area 345/138 kV substation by looping in b 30.00
Install a 50 MV AR capacitor at Hayes 138 kV 5 1.50
Install a 13885 kV transformer at the Avery station b 320
Increase design temperature limitation on the Avery — Hayes 138 kv 3§ 0.13
Reconductor Cloverdale - Harmon #2 and #3 138 kV lines with 795 5 3.60
Change the transformer tap settings on the Maclean 138/69 kv 5 0.05
Replace 336.4 ACSR SCCIR at Richland to upgrade the Richland — 5 0.04
Build a new 345/138 kW Substation at Niles 5 32.00
Loop 1.2 miles of 345 kV into substation of the Highland — Shenango

New 3457138 kW transformer at Niles

Build new Allen Jct - Midway - Lemonye 345 kW line (48 mies of open 3§ 66.30
Build a new Leroy Center 345/138 kV substation by looping in the 5 45.00
Place a portion of the 138 kV Leroy Center 345/138 kV project into 3 330
Reconductor the Barberton — West Akron 138 KV line with 477 ACSS 5 473
Change the CT ratio at Milvile to improve the Millvile — Old Chapel 138 3 0.05
Construct a 115 kV ring bus at Claysburg Substation. Bedford Morth 5 525
Reconductor Eclipse substation 115 kW bus with 1033 kemil 5 0.15
In=tall zecond 230/115 KV autotranzformer at Johnstown 5 450
Perform a sag study on the Brues — West Bellaire 133 kV line 5 0.03
A sag study of the Deguine - Meadowlake 345 kV line #1 line may 5 0.01
improve the emergency rating to 1400 MVA

Perform a sag study on the Grant Tap — Deer Creek 138 kV line and 5 0.30

replace bus and rizers at Deer Creek station

Dumlnmn
Dominion
Dominicn
Dominion
Dominicn
ATSI|
ATS]
ATS]
ATS]
ATS]
ATS]
ATSI
ATSI
ATSI
ATSI
ATSI
ATSI
ATSI
ATSI
ATSI
ATSI
ATS]
ATS]
ATS]
ATS]
ATS]
ATSI
ATS]
ATSI
ATS]
ATSI
ATSI
APS
PENELEC
PENELEC
PENELEC
AEP

AEP

AEP

61720186
6172015
6172015
6172015
6172016
61720186
6172015
612015
612013
612013
612013
612013
6172014
6172014
6172014
6172015
612015
6172015
6M/2015
6172015
6M/2015
6172015
6172015
6172013
6172015
6172013
6172015
6172015
6172015
6/1/2016
6/1/2016
6172015
61720186
6172015
6172015
6172013
6172015
12102014

1212013

1212014



Attachment M

Transmission | Required IS
upgr = SostEstmate -

b1950

b1951

b1952

b1953

b1554

1955

b15956

b1958

b15960
b1961

b1963

b1965
b1965
b1967
b1963

b1971

b1572

b1973

b1574

b1975
b1973
b1531
b15982
b1983
b15384
b1985
b1985
b1987
b15&3
b1559

Perform a sag study on the Kammer — Ormet 138 KV line of the
conductor section

Perform a sag study of the Maddox- Convoy 345 kV line to improve 5 003
the emergency rating to 1400 MVA

Perform a sag study of the Maddox — T130 345 kV line to improve the
emergency rating to 1400 MVA

Perform a sag study of the Meadowlake - Olive 345 kV line to improve

3 0.03

the emergency rating to 1400 MVA v 0.08
Perform a sag study on the Milan - Harper 138 kV line and replace 5 035
bus and switches at Milan Switch station

Perform a sag study of the R-049 - Tilman 138 kV line may improve 5 095
the emergency rating to 245 MWJA

Perform a sag study of the Tilman - Dawkins 138 kY line may improve 5 025
the emergency rating to 245 MvA

Perform a sag study on the Brookside - Howard 138 kV line and 5 050
replace bus and risers at AEP Howard station

Sag Study on 7.2 miles SE Canton-Canton Central 138KV ckt 5 0.30
Sag study on the Southeast Canton — Sunnyside 138KV line 5 0.25
Build approximately 1 mile of circuit comprizing of 2-954 ACSRH to get 5 350
the rating of Waterford-Muskinum 345 kV higher

Install a 44 MWVAR 138 KV capacitor at Luxor substation 3 1.50
Replace the 1200 Amp Line trap at Lewistown on the Raystown- 5 0.15
Replace the Blairsville 138/115 KV transformer 3 4.20
Establish operating procedure such that breaker 89, connecting 5 -
Perform a sag study to improve the emergency rating on the Bridgville 5 005
— Chandlersville 138 kV line

Replace disconnect switch on the South Canton 785/345 kW 5 030
trans former

Perform a sag study to improve the emergency rating on the 5 0.05
Carrolton — Sunnyside 1338 kV line

Perform a sag study to improve the emergency rating on the Bethel 5 003
Church —West Dover 1338 kv line

Replace a switch at South Millersburg switch station 5 0.20
Reconductor Inland — Clinic Health Q-11 138 k¥ line 5 1.10
Replace relay on the Highland — GE29 138 KV line 5 0.05
Reconductor the Hoytdale — Newcastle 138 kV lines #1 and #2 with  § 4.80
Add 150 MVAR SVC and a 100 MYAR capacitor at Mew Castle 5 31.70
In=tall a 50 MV AR capacitor at the Boardman 138 kv bus 5 1.70
Upgrade the Duguesne portion of the Elrama — Mitchell 138 KV line TBD
Upgrade the AP portion of the Elrama — Mitchell 138 k\ line by replace 5 0.05
Reconductor the Osage-Colling Ferry 138 KV line with 795 ACSS. 3 1.80
Raise structures between Lake Lynn and VWest Run to eliminate the 5 0.32

Raise structures between Collins Ferry and VWest Run to eliminate the 3§ 0.32

AEP

AEP

AEP
AEP

AEP

APS
PEMELEC
PEMELEC

DL

AEP

12M2012

1212013

1212013

12122013

1212014

12172014

1212013

1212014

1212012
122012

12172013

6172014
1212013
612014
612012

1212014

1212014

1212014

12172014

1212014
6M2015
1203172012
6M2015
612015
612015
4182015
6112015
6112015
612015
612015



Upgrade ID

b1990
b1991
b19g2
b1995
b1996.1
b1596.2
b1996.3
b1596.4
b1957
b15595
b1999
bZ000
b2001
b2002
b2003
b2004
b2005
b2007

3 0.50

Install & 25 MWVAR 115 KV Capacitor at Grandview

Construct Farmers Valley 345/230 kV and 230/115 kW substation. $ 25.50
Reconductor Cambria Slope-Summit 115kW with 795 ACSS Conductor & 480
Change CT Ratio at Claysburg b 0.00
Replace 600 Amp Disconnect Switches on Ridgeway-Whetstone 115 § 0.50
Reconducter Ridgway and Whetstone 115 kK Bus. 5 0.20
Replace Wave Trap at Ridgway.

Change CT Ratio at Ridgway

Replace 600 Amp Disconnect Switches on Dubois-Harvey Run-
Install a 75 MVAR 115 kW Capacitor at Shawville

Replace limiting wave trap, circuit breaker, substation conductor,
Replace limiting wave trap on the Glendon - Hosensack line 0.05
Replace limiting circuit breaker and substation conductor transformer 0.40

3 0.20

]

&

-]

5
Morthwood 2300115 kW Tranzformer upgrade 5 4.00

-]

¥

¥

3

1.50
0.50

Construct a Whippany to Montville 230 kV line (5.4 miles) 37.50
Replace the CTs and switch in South Akron Bay 4 to increase the 0.53
Replace the CT= and switch in SAKR Bay 3 to increase the rating of 0.53
Install a 90 MWV AR capacitor bank at the Frackville 230 kW Substation 3.00

Transmission
Dwner
PEMELEC

PEMELEC
PEMELEC
PEMELEC
PEMELEC
PEMELEC
PEMELEC
PEMELEC
PEMELEC
PEMELEC
ME
KME
ME
ME
JoPL
PPL
PPL
PPL

Attachment M

Required 15
Date
6112015
6112015
6112015
6112015
6112015
6112015
6112015
6112015
6112015
6112015
6112015
6112015
6112015
6112015
61112015
6112014
61112014
6112015



Attachment M

Upgrade . . . Required

AEC - 1.83%, AEP - 15.12%, APS - 5.53%,
ATSI - 8.65%, BGE - 4.46%, ComEd -
14 54%, ConEd - 0.55%, Dayton - 2.21%, DL -
1,85%, DPL - 2.61%, Dominion - 12.38%, ECP
- 0.19%, JCPL - 4.07%, ME - 1.92%, Neptune -
0.41%, PECO - 5.54%, PENELEC - 1.93%,
PEPCO - 4.33%, PPL - 4. 77%, PSEG - 6.74%,
RE - 0.27%,

b1905.1 Surry to Skiffes Creek 500 kV Line (7 miles overhead) 612015

AEC - 1.83%, AEP - 15.12%, APS - 5.53%,
ATS| - 8.65%, BGE - 4.46%, ComEd -
14,64%, ConEd - 0.55%, Dayton - 2.21%, DL -
1.,85%, DPL - 2.61%, Dominion - 12.38%, ECP
- 0.19%, JCPL - 4.07%, ME - 1.92%, Neptune -
0.41%, PECO - 5.54%, PENELEC - 1.93%,
PEPCO - 4.33%, PPL - 4.77%, PSEG - 6.74%,
RE - 0.27%,

b1905.3 Skiffes Creek 500-230 KV Tx and Switching Station Dominion - 99.84%, PEPCO - 0.16%, 6M£2015
b1905.4 New Skiffes Creek - Whealton 230 KV line Dominion - 99.84%, PEPCO - 0.16%, 612016
b1905.5 Whealton 230 KV breakers Dominion - 99.84%, PEPCO - 0.16%, 61172016
b1905.6 Yorktown 230 KV work Dominion - 99.84%, PEPCO - 0.16%, 612016
b1505.7 Lanexa 115 kV work Dominion - 9%.84%, PEPCO - 0.16%, 6M/2016
b1905.8  Surry 230 KV work Dominion - 99.84%, PEPCO - 0.16%, 8/1/2016
b1905.9 Kings Mill, Peninmen, Toano, Waller, Warwick Dominion - 99.84%, PEPCO - 0.16%, 6172016

AEC - 1.83%, AEP - 15.12%, APS - 5.53%,
ATSI- 8.65%, BGE - 4.45%, ComEd -
14 84%, ConEd - 0.55%, Dayton - 2.21%, DL -
1,85%, DPL - 2.61%, Dominion - 12.38%, ECP
- 0.19%, JCPL - 4.07%, ME - 1.92%, Neptune -
0.41%, PECO - 5.54%, PENELEC - 1.93%,
PEPCO - 4.33%, PPL - 4.77%, PSEG - 6.74%,
RE - 0.27%,

APS _5.83%, BGE - 4.74%, Dominion -
81.79%, PEPCO - 7.64%,

b1905.2 Surry 500 k\V Station Work 6172015

b1906.1 At adkin 500 kW, install st 500 K\ breakers 6172016

b1807 Install a 3rd S00/230 KV TX at Clover 612016



Attachment M

" sz |[EE

b1508

b1905

b1911
b1912
b1820

b1935

b1541

b1545

b1957

b1959

Rebuild Lexington — Dooms 500 kW

Uprate Bremo — Midlothian 230 KV to its maximum operating
temperature

Add a second Valley 5004230 KV Tx

Install a 500 MWVAR SWVC at Landstown 230 kY
Re-conductor the Galion — GM Mansfield — Ontario - Cairns
138 k¥ line with 477 ACSS

ATSEAEP 138 KV Substation on near territory border + 138
KV from new substation to Longview approx. & mies

Loop the Homer City-Handsome Lake 345 kV line into the
Armstrong substation and install a 345138 KV transformer
at Armstrong

Establizsh a new T65/345 interconnection at Sporn. Install a
TE5/345 K\ transformer at Mountaineer and build 3% mile of
345 kV to Sporn

Terminate Transformer #2 at SW Lima in a new bay position

Build a new We=st Fremont-Groton-Hayes 132kV line

AEC - 1.83%, AEP - 15.12%, APS - 5.53%,
ATSI- 8.65%, BGE - 4.46%, ComEd -
14 64%, ConEd - 0.55%, Dayton - 2.21%, DL -
1.85%, DPL - 2.61%, Dominion - 12.38%, ECP
- 0.19%, JCPL - 4.07%, ME - 1.92%, Neptune -
0.41%, PECO - 5.54%, PENELEC - 1.93%,
PEPCO - 4.33%, PPL - 4.77%, PSEG - 5.74%,
RE - 0.27%,

APS _6.31%, BEE - 3.81%, Dominion -
81.9%, PEPCO - 7.98%,
APS _ 14,85%, BGE - 3.1%, Dominion -
74.12%, PEPCO - 7.93%,
DEOK - 0.45%, Dominion - 99.54%,

ATSI-94.47%, DL - 2.9%, PENELEC - 2.63%

ATSI-94.9%, DL - 2.97%, PEMELEC - 2.13%

APS - 67.86%, PENELEC - 32.14%,

ATSI-61.08%, DL - 21.87%, Dominion -
13.97%, PENELEC - 3.08%,

AEP - 69.41%, ATSI- 23.11%, ECP - 0.17%,

HTP - 0.18%, PENELEC - 2.42%, PSEG -
4.52% RE - 0.18%,

APS _424% ATS|- 87.76%, DL-4.27%
PENELEC - 3.73%,

6172016

6172016

6172016

6172016

6172014

6172014

612015

1212014

6172018



Attachment M

Upgrade _ . . Required

AEC - 1.83%, AEP - 15.12%, APS - 5.53%,
ATSI- 8.65%, BGE - 4.45%, ComEd -

14 64%, ConEd - 0.55%, Dayton - 2.21%, DL -

1.85%, DPL - 2.61%, Dominion - 12.38%, ECP

b1962 Add four 785 KV breakers at Kammer - 0.19%, JCPL - 4.07%, ME - 1.92%, Neptune - 612015
0.41%, PECD - 5.54%, PEMELEC - 1.93%,
PEPCO - 4.33%, PPL - 4 77%, PSEG - 6.74%,
RE - 0.27%,
b1954 Elirsnvert Moshannon substation to a 4 breaker 230 KV ring Apf;éﬂ U-Dg:, 32;;:36?;{'5;$LP%3£% BM/2014
15.53%, PPL - 20.02%,

Inztall a third 345-138 K\ autotransformer at Collier
b1969 Substation. Currenthy 50321 and will be converted to APS - 18.69%, DL - 81.31%, 6112013

baseline.

APS - 33.51%, ATSI- 32.21%, DL - 18.64%,
Reconductor 13 miles of the Kammer — West Bellaire 345k\V  Dominion - 6.01%, ECP - 0.1%, HTP - 0.11%, BI1/2014

b1S70 circuit JCPL - 1.68%, Meptune - 0.18%, PEMELEC -
4 58%, PSEG -2.87%, RE - 0.11%,
. ATSI - 88.77%, ECP - 0.12%, HTP - 0.14%,
b1976 Et:emnductur ATS| portion of South Canton — Harmon 345 KV JCPL - 1.24%, Neptune - 0.13%, PENELEC - 6/1/2015
6.54%, PSEG - 2.54%, RE - 0.12%,
b1977 Build new Toronto 345138 KV substation by looping in the APS - T%, ATSI - 83.14%, DL - 0.81%, BI2017
Sammis — Wylie Ridge 345 kV line and tie in four 138 kV lines PEMELEC - 4£.05%,

APS _ 7%, ATSI- 88.14%, DL - 0.81%,
PEMELEC - 4.05%,

APS - 10.09%, ECP - 0.45%, HTP - 0.45%,
b1993 Relocate the Erie South 345 KV line terminal JCPL - 5.14%, Meptune - 0.54%, PEMELEC -  &M/2015
70.71%, PSEG - 12.1%, RE - 0.48%,

APS _33.2%, ECP- 0.44%, HTP - 0.44%,
JCPL - 8.64%, ME - 5.52%, Neptune - 0.86%, . oo.c

PEMELEC - 35.81%, PSEG - 13.55%, RE -

0.54%,

AEC - 1.1%, ECP - 0.37%, HTP - 0.37%, JCPL

- 9.51%, ME - 19.42%, Neptune - 0.75%,

PECO - 5.01%, PPL - 50.57%, PSEG - shizoT
11.35%, RE - 0.45%,

Reconductor feeder 23032 and 23034 to high temp. BGE - 33.05%, DPL - 1.38%, PECO - 1.35%, &y moe
conductor (10 miles) PEPCO - 54.22%,

b1877 .1 Build a new Toronto-Harmon 345k line 612017

Convert Lewis Run-Farmers Valley to 230 kW using 1033.5
b1594 ACSH conductor. Project to be completed in conjunction with
new Farmers Walley 345/230 kW transformation

b2006 Ingtall Morth Lancaster 5000230 KV substation



]
N
o
N
©)
=
=
o

X

\
i

Attachment N

L

\\

May 10, 2




‘é/ Attachment N

Issues Tracking
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=~ % Issues Tr&eking

* Open Issues
— None

* New Issues

PJM TEAC PJM©2012

05/10/2012
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Interregional Planning Update

PJM©2012



é/ Interregional Update - Northeast Pi6tocol

« March 30 IPSAC Webex

— Market efficiency modeling / benchmarking

— Environmental regulation impact review

— Draft NCSP

— PJM / NYISO short circuit study

— Redlined Northeast Protocol posted for comment

— PJM / NYISO initial discussions — PJM RTEP
upgrades on border in PN area

— Continued market efficiency model improvements

PJM TEAC PJM©2012

05/10/2012



=~ % Interregional Updaté-="MISO

* Weekly communication developing a joint
MISO/PJM market efficiency model

— PJM/MISO protocol study 2"d half 2012

e PJM review of MISO 2011 cross-border work —
results consistent with MISO

« Wheatland - Breed 345kV (AEP - IPL)
» Albers - Kenosha 138kV (WEC

* Burr Oak 345/138kV (NIPS)

* Granville — Butler 138kV (WEC)

 PJM review of MISO MVP wind impacts

PJM TEAC

PJM©2012
05/10/2012




é/ Interregional Update — NC CollaBi6rative

 Joint off-shore wind reliability analysis
— 6 month timeline

— 3 off shore injection scenarios into Dominion and NC
POI
« 3GW,5GW, 10 GW
« Dominion, Morehead City, Southport

— 2027 60% load level
— Thermal and voltage
— ldentify upgrades as necessary

PJM TEAC PJM©2012

05/10/2012



Generation Deactivation Notification
(Retirements) Update




. i Ashtabula ;
Crawford o 244 MW e TR
532 MW, stateline (DOMENE) Bay Shore iy &

1 495 MW L i
Fisk P T e e 35 MW r\
326 MW g Dumont i { :‘
Wilton Ctr. i = Niles i
! i 2 Lake Shore 547w ;
i 245 MW : Armstrong
i I 3a3mw
i i New Castle'
i ‘ 332 MW, |
’ South Canton |
I A
! je Ridge Elrama
i | 460 MW
| Marysvile  Conesville i
‘ i 65 MW
i i Maliszewski
i i Kammer.
i i s 630 MW Hatfield
i i Blcway, Muskingum River. .
: 1
i Hutchings COUMW 840 MW Albright”
i 97 MW ZIB3MW
i Rivesville
i 121/ MW
i ‘ Willow Island
% Tanners Creek | " =i
495 MW Beckjord Sporn - 189 MW
1118 MW. 600 MW f
., o ' Don Marquis i

Jefferson ¢

'Kanawha'River,
400 MW

Substations
+ 500 kV
765 kV
Transmission Lines
500 kV
765 kV
HVDC

Pending Retirements
21-121 MW
122 - 245 MW

WyoRing Gjen Lyn
335 MW AL

N

246 - 401 MW
Clinch River.
235 MW
402 - 597 MW g
Pinevile ~Pocket

598 - 1233 MW

PJM TEAC
05/10/2012

Cabot.

South B Keysbne

Generation Refiféfiénts

Hunlock Creek
45 MW

P
Shawville SR dg:ﬂ;w

597 MW

Glen Gardn
160 MW

Jupiata 243' MW
National|Park
21 MW

Deepwater,

Ingenco L
158 MW -

3 MW
@
R.P.Smith' = =

/. Benning ©
ook 550 Mw

7N
Meadow B
Po(omacJRive‘r

SR

Midlof o
0 5 Yorktown

toverdale Joshua Falls Chidkahomii S

Chesapeake. En‘e_rgy_CehtVér‘
576 MW, 3

7,

Cromby MérCer
345 MW/ 115 MW 4
Whitpain®y” East Windsor

Ramapo

/4 Bergen

Kearny. ]

270 mw, 2LMW,
¢ ‘( .
Sewaren

. 111 MW

PJM©2012




é/

Deactivatidii"Status

: Trans |Requested Deactivation L

Unit Zone Date PJM Reliability Status
Chesapeake 1 & 2, Reliability Analysis complete. Impacts identified. Upgrades
Yorktown 1 DOM 12/31/2014 expected to be completed by June 2015.

Reliability Analysis complete. Impacts identified. Upgrades
Chesapeake 3 & 4 DOM 12/31/2015 expected to be completed by June 2016.
Bergen 3; Burlington 8; Reliability Analysis Complete. Impacts identified and expected
National Park 1; Mercer 3; to be resolved in three - four years. Working with affected TO to
Sewaren 6 PSEG 6/1/2015 finalize upgrade schedule.

Reliability analysis complete.

Impacts identified and expected to be resolved by June 2016.
Armstrong 1 & 2; Further refinement of the reliability analysis, required upgrades,
Ashtabula 5; Bayshore 2-4; and generator deactivation schedule continues. Unit will
Eastlake 1-5; Lake Shore deactivate as scheduled. See posting - FE Generator
18; R Paul Smith 3 & 4; AP 9/1/2012 Deactivation Study Results and Required Upgrades.
Walter C Beckjord 1 DEOK 5/1/2012 Reliability Analysis complete - no impacts identified.

Reliability Analysis complete - impacts identified - upgrades
Walter C Beckjord 2-6 DEOK 4/1/2015 scheduled to be completed by June 2014

Reliability Analysis complete - impacts identified - upgrades

scheduled to be completed by May 2013. Thus generator can
Albright 1-3; Rivesville 5 & be allowed to deactivate as scheduled on 9/1/2012 assuming all
6; Willow Island 1 & 2 APS 9/1/2012 upgrades are still on track to be completed as scheduled.

Reliability Analysis complete - impacts identified - upgrades
New Castle 3-5; New scheduled to be completed by June 2015. Thus generator can
Castle Diesels A & B ATSI 4/16/2015 be allowed to deactivate as scheduled.

PJM TEAC PJM©2012

05/10/2012




é/ Deactivatidii"Status

Trans |Requested Deactivation

Unit Zone Date PJM Reliability Status

Portland 1 & 2; Glen Reliability Analysis complete - impacts identified - upgrades and

Gardner CT 1-8 operating procedures expected to be in place by May 2015 to
MetEd 1712015 allow generators to deactivate as scheduled.

Reliability Analysis complete - impacts identified - upgrades
Elrama 1-4 DUQ 6/1/2012 scheduled to be completed by June 2014. Evaluating options.

Reliability Analysis complete - impacts identified - upgrades and
operating procedures expected to be in place by May 2015 to

Shawville 1-4; Titus 1-3 PenElec 4/16/2015 allow generators to deactivate as scheduled.

Reliability Analysis complete - impacts identified - upgrades
Niles 1 & 2 ATSI 6/1/2012 scheduled to be completed by June 2014. Evaluating options.
Fisk Street 19, Crawford 7
&8 ComEd 12/31/2012 Reliability Analysis Complete. No impacts identified.

Reliability Analysis complete - impacts identified - upgrades
scheduled to be completed by June 2014. PJM continues to
Conesville 3 AEP 12/31/2012 finalize details of required upgrades and completion dates.

Big Sandy 1; Clinch River
3; Glen Lyn 5 & 6; Kammer
1-3; Kanawha River 1 & 2;
Muskingum River 1-4;
Pickway 5; Sporn 1-4; Reliability Analysis complete - impacts identified - upgrades
Tanner Creek 1-3 AEP 6/1/2015 scheduled to be completed by June 2015.

PJM TEAC PJM©2012

05/10/2012




é/

Deactivatidii"Status

_ Trans Requested -

Reliability Analysis complete - impacts identified -

Avon Lake 7 & 9 ATSI 4/16/2015 upgrades scheduled to be completed by May 2015
Reliability Analysis complete. No impacts expected with
PSEG contemplating re-use of Capacity Rights for a new

Sewaren 1-4 PSEG 6/1/2015 generation project

Cedar 1 & 2; Deepwater

1 & 6; Missouri Ave CT Reliability Analysis complete - impacts identified -

B,C&D AE 5/31/2015 upgrades scheduled to be completed by May 2015

Hutchings 1 & 2 Dayton 6/1/2015 Reliability Analysis underway

PJM TEAC

05/10/2012

PJM©2012




AEP Retirement Notifications




=~ % AEP Deadtit/stions

Conesville 3
Requested deactivation date: 12/31/2012

Big Sandy 1; Clinch River 3; Glen Lyn 5 & 6; Kammer 1-3;
Kanawha River 1 & 2; Muskingum River 1-4; Pickway 5;
Sporn 1-4; Tanner Creek 1-3

Requested deactivation date: 6/1/2015

PJM TEAC PJM©2012

05/10/2012



AEP Deactivations - Conesville 3; Big Sandy 1; Clinch River 3; Glen Lyn 5 & 6; Kammer 1-3; Kanawha River
é/ 1 & 2; Muskingum River 1-4; Pickway 5; Sporn 1-4; Tanner Creek 1-3

Attachment N

AEP assumptions

Assumptions:

* Mountaineer 765/345 kV transformer in service (b1948)
* (4) 765 KV breakers installed at Kammer (b1962)

Both also identified for previous deactivation studies

PJM TEAC

PJM©2012
05/10/2012




AEP Deactivations - Conesville 3; Big Sandy 1; Clinch River 3; Glen Lyn 5 & 6; Kammer 1-3; Kanawha River

1 & 2; Muskingum River 1-4; Pickway 5; Sporn 1-4; Tanner Creek 1-3 et

é AEP Transmission Zone
« Overload on Waterford — " LeceND _— Cakdwe

MUSkingum River 345 kV |ine ’ SU?S edtacs! Teamemislon Lines orth Muskingum
. . ) . Substations \/ 69 \\M o -
in generation deliverability and | - wsw v s w

. . . Glg
N-1-1 analysis involving a i Watarord § SFmo e
combination of outages ° UK/ sk
. . i \/ s00kv Goodrich
|nC|Ud|ng IOSS Of Belmont — o 69KV \E maki Harmar HillMill Creek
Kammer 765 kV and/or TPV e i DRkC&k/

i I outh BloomingvilleppstonStrouds Run Riverview. - Voot

Marysville — Flatlick 765 kV L ey s

‘ N. Viennagak Grole

1 i : Comer |
Ilne Bt ep ," Porterfield., ShellBelpre
Waterloo T A _Dupent_| Ju_lg _Ru[n
1 . ¥ WashingtonAGA Gas rissler
* Proposed Solution: '\. Larkmead Mountwood

y Edgelawn

Reconductor or rebuild Sporn
— Waterford — Muskingum
River 345 kV line Wiksvile

« Estimated Project Cost: L PSR Meigs #1
$200M

« Expected in-service date:
6/1/2015

Msigs #zDexter

Meigs (Buckeye Co-Op) E

Rutland
/8

! \
7 b
Lakin Sporn .8

(| __American Alloys
If ! =
| | Ravenswood A

Goff Run

PJM TEAC PJM©2012

05/10/2012




AEP Deactivations - Conesville 3; Big Sandy 1; Clinch River 3; Glen Lyn 5 & 6; Kammer 1-3; Kanawha River

A/

Overload on Don Marquis
345/138 kV #2 transformer
for the loss of Don Marquis
345/138 kV #1 transformer
and Don Marquis — North
Fork 345 kV line.

Proposed Solution: Loop
Conesville — Bixby 345 kV
Circuit into Ohio Central

Estimated Project Cost:
$15M

Expected in-service date:
6/1/2015

PJM TEAC

05/10/2012

1 & 2; Muskingum River 1-4; Pickway 5; Sporn 1-4; Tanner Creek 1-3

Attachment N

AEP Transmission Zone

LEGEND
e Subs Identified Transmission Lines
Substations \/ 69

° M5kV \V 15kv

138 kV 138 kV
o 230 kV \/ 230 kV
o  345kV \/ 345KV
o 500 kV \/ s00kv
gl \/ 785kv
o 765kV \/ HvDC

South Millersbur
N g

Buckhom

Bladensburg

West Coshocton

South Coshocton

Conesville

Millwood
Wesh Trinwe

B Preparation P

reif \Senoa

Westar <Corridor

”
-
Reform &% " Ohio Central

ley North Newark Prazeyshbu
; Blendon -
Linworth
' Karl| Morse Gahanna Heath s
Mifflin Stelzer e AEP  Newark enter East Pointe
ey Yearlin North Zanésville
oG O TR ik
Vinegyy, Erxey T | West Hebron Zanesville
Wilson " mound Astor Lucent Teghnologies R East Zanesville
Canal Groves o P Eort
: LSl Y W Mill o West Phil idgeville
Bixby Shannen—4 W Millerspo st Philopgiio
. hansoggtat \ Charfdlersville
South~Baltimore

?;5%‘3 Obetz
b

Picway

Harri

Crooksville

West Lancaster
South Lancaster

Cannelville

—

PJM©2012




AEP Deactivations - Conesville 3; Big Sandy 1; Clinch River 3; Glen Lyn 5 & 6; Kammer 1-3; Kanawha River

‘é/ 1 & 2; Muskingum River 1-4; Pickway 5; Sporn 1-4; Tanner Creek 1-3

Address several overloads for
various contingencies under
generation deliverability and N-1-1
analysis including:

— West Bellaire — Brues 138 kV

Attachment N

line
— Brues — Brues 2 138 kV line £ Camegie
section Hillview - Mahans La
. idd (
— Bethlehem — County Line138 Lo N\ 5‘
kV line ’ x
I Newcomerstown AEP butch Fork
— Belpre — Degussa 138 kV line AEP Titonguile Westberty o
— Natirum — George |
Washington 138 kV line Vhllby Grole
LEGEND / County Line
— Newcomerstown — South O e ot e Waw
Coshocton i f\‘/‘bsmw“s "‘;\ . West Béllaire |
* Proposed Solution: Establish o 69KV A 500 |
Burger 345/138 kV station TR TP 00 e e
« Estimated Project Cost: $35M ok 128 Burger,
. . ¢ /\ 115 e
« Expected in-service date: 6/1/2015 | ° sox N V \
®  765kV ‘ ;

PJM TEAC PJM©2012

05/10/2012




AEP Deactivations - Conesville 3; Big Sandy 1; Clinch River 3; Glen Lyn 5 & 6; Kammer 1-3; Kanawha River

A/

Address several overloads for
various contingencies under
generation deliverability and N-1-1
analysis including:

— Carbondale — Carbondale Tap
138 kV

Amos — Dalewood 138 kV
Chemical #1 — Ortin 138 kV
Amos — Poca 138 kV
Chemical #1 — Ortin 138 kV
Amos — Tackett Creek 138 kV

Cabin Creek — South Ridge
138 kV

Capitol — Chemical #2
Amos — Turner #2

Proposed Solution: Rebuild Amos
— Kanawah River 138 kV corridor

Estimated Project Cost: $150M
Expected in-service date: 6/1/2015

PJM TEAC

05/10/2012

1 & 2; Muskingum River 1-4; Pickway 5; Sporn 1-4; Tanner Creek 1-3

N -~

Attachment N

AEP Transmission Zone

' Ravenswood Alughinum
LEGEND ; i
e  Subs Identified Transmission Lines |
Substations \/ 69
o 115kV \/ 15kv Goff Run
138 kV 138 KV ARS
o 230kV \/ 230kv POl
il \/ 345 kv lvydale
Pe ofky \/ 500kv
°  69kV
s & \/ 765kV th Buffalo
S \/ HvDC
O Crown ¢ty
I; Bangroft L
Wind i ! Lanham
Lo John Amos/ ,-/ .
roctorville Yot ClendeninCobb
f e B ; Morris Branch
. Hash RidgeMil S woed
ash Ridge AEP alewoo Flatwood
D ,Daﬁé,hCabell Culloden Poplar Fork*Tackett Croek I
¢ Merritts Creek CapitolHill
Park Hill TumerRuth Union Carbide #8
St. Albans
Angel Branch Chesterfield Avéjue
Lavalette Point LickRensford
Belva
Kanawha River
l ® Carbondale
Cabin Creekpawes
Cbal Fork
Alloy

Hopkins
Beth Metering

Tenmile

PJM©2012




AEP Deactivations - Conesville 3; Big Sandy 1; Clinch River 3; Glen Lyn 5 & 6; Kammer 1-3; Kanawha River
‘é/ 1 & 2; Muskingum River 1-4; Pickway 5; Sporn 1-4; Tanner Creek 1-3

Attachment N

AEP Transmission Zone

Dadln ot

« Address overload on existing: ~Miskingum River, LEGEND ’
. . Waterford = Greek | ® Subs Identified Transmission Lines
- aﬂ\yfklng#m R|Ver 345/1 38 Hocking " » Substations \/ 69
ranstormers Layar:;':r o ° Mok \/ 15kv
> 78 138 kV 138 kV i
— Kanawah River 345/138 \ e - B TRV o
Waterloo e s ok \/ 345kv
kV transformers i G. 31?:5&% Aé}{égzgz : Zgoksv \/ 500kv
— North Crown City — Thiven " N
1 38 kV orwin Flitlick aee)i(;esr(Buckeye 0-0111)_,’1
. . ick P utlan :
— Addison — Thiven 138 KV cioiadcen e ars ome S ot
Grantsville
— North Crown City —
Windsor 138 kV Goff Run -
* Proposed Solution: Add Rale Lo
345/138 kV Transformer at Oneida Coal Wolf Run.
Sporn, Kanawha River & =
Muskingum River stations Conderkicait
. . W00 Powell Mountain
- Estimated Project Cost: $30M LA o
urner, ut ‘ ‘ Gilboa raigsvilie
- Expected in-service date: L et Heertr BJ‘:”GS T Chee
6 /1 /201 5 Kanawha River Carbindile b
Cabin Creek oal Fork

PJM TEAC PJM©2012

05/10/2012




AEP Deactivations - Conesville 3; Big Sandy 1; Clinch River 3; Glen Lyn 5 & 6; Kammer 1-3; Kanawha River
‘é/ 1 & 2; Muskingum River 1-4; Pickway 5; Sporn 1-4; Tanner Creek 1-3 C

Attachment N

AEP Transmission Zone

 Address overload on Tri P
State — Darrah 138 KV, and | gieme e
Tri State — Kenova 138 kV o R V sy

lines for N-1-1 analysis. : :: V s
Also, addresses overload . s Ve
on Tri State — Chadwick o Tesky ¥ s
138 kV for generation | |
deliverability analysis. B T
« Proposed Solution: - T
Terminate Tristate — Kyger \‘
Creek 345 kV line at Sporn i I,
« Estimated Project Cost: s
$10M
« EXxpected in-service date:
6/1/2015

PJM TEAC PJM©2012

05/10/2012




AEP Deactivations - Conesville 3; Big Sandy 1; Clinch River 3; Glen Lyn 5 & 6; Kammer 1-3; Kanawha River
‘é/ 1 & 2; Muskingum River 1-4; Pickway 5; Sporn 1-4; Tanner Creek 1-3 C

Attachment N

AEP Transmission Zone

« Hillview - Newcomerstown 138
KV line loads to 101.1% of its
rating of 191 MVA for the
single contingency
'05SKAMMER-05SCANTO- P
05SCANTE-765-345' followed z
by 'BASE CASE’

* Proposed Solution: Advance
existing baseline project Newcomerstown
B1737 (Sag study of AEP Y
Newcomerstown - Hillview 138
KV line and upgrade terminal
equipment)

LEGEND

® Subs Identified Transmission Lines

« Estimated Project Cost: $0.2M substations  \/
; ) ° 6%V \/ 15kv
« Expected in-service date: ° 15KV 138 kv

: 138 KV O
12/31/2012 West Cambridge Y x ; i
: Z;‘z :z \/ 500kv

. sy \/ 765kv

\/ HvDC

S

PJM TEAC PJM©2012

05/10/2012




AEP Deactivations - Conesville 3; Big Sandy 1; Clinch River 3; Glen Lyn 5 & 6; Kammer 1-3; Kanawha River

‘é/ 1 & 2; Muskingum River 1-4; Pickway 5; Sporn 1-4; Tanner Creek 1-3 C S
AEP Transmission Zone

Ohio Central - Prep Plant Tap LEGEND

138 kV line loads to 101.7% of N A T{a/ns;zi%ion Lines

its rating of 446 MVA for the o msr AP s S

single contingency & e E

'05KAMMER-05SCANTO- ° MK \/ wsiy

05SCANTE-765-345' followed | - ww V) 2 Wes oshocto

by '02GALION-050HIOCT- 1° ™YV e ot Coshonon
05MUSKNG-050H-345-1N2' \

Proposed Solution: Advance £ - L

existing baseline project o2 SRS EAE

B1474 (Perform a sag study Loa /,,,)

on the Ohio Central — Prep /—/ ]

Plant tap 138 kV circuit) Refom Fr/?;“{‘:;;ﬁiﬁ“"\a'(.

Estimated Project Cost: $0.04 West Cambridge
Expected in-service date: AR 2L pointe

12/31/2012 Rk CeR East New Concore

North Zanesville

v Zanesville

PJM TEAC 23 PJM©2012

Bethel Churct

05/10/2012




AEP Deactivations - Conesville 3; Big Sandy 1; Clinch River 3; Glen Lyn 5 & 6; Kammer 1-3; Kanawha River
‘é/ 1 & 2; Muskingum River 1-4; Pickway 5; Sporn 1-4; Tanner Creek 1-3 C

Attachment N

AEP Transmission Zone

« Prep Plant Tap - Conesville LEcEND
East 138 kV line loads to e T;a/"s;‘ssm Lines
101.7% of its rating of 446 o sk \/ sk
MVA for the single i e
contingency of Kammer — DAVVAELTY
South Canton 765 kV facility N
and associated equipment TPV e South Coshoston

followed by '02GALION-
050HIOCT-05MUSKNG-
050H-345-1N2'

- Proposed Solution: Advance *onesuile Preparaton Plant
existing baseline project
B1502 (Reconductor the e /’
Conesville East — Conesville A
Prep Plant Tap 138 kV section roouue © N
of the Conesville — Ohio /
Central) &

« Estimated Project Cost: $2M

Coneswlle

West Cambridge

PJM TEAC PJM©2012

05/10/2012




AEP Deactivations - Conesville 3; Big Sandy 1; Clinch River 3; Glen Lyn 5 & 6; Kammer 1-3; Kanawha River
‘é/ 1 & 2; Muskingum River 1-4; Pickway 5; Sporn 1-4; Tanner Creek 1-3 C

Attachment N

AEP Transmission Zone

Gastan |

e Cross Street - Madison 138 LeoEND
kV I|ne IoadS tO 1056% Of ®  Subs Identified T{jnsgission Lines

Substations

|tS ra‘ung Of 167 MVA for o 115KV \/ M5kv

Ak
Lantern Park DSSZ

138 kV 138 kV
the single contingency of BN\ ok
o  345kV \/ 345kv e
Rockport — Jefferson 765 ° WK \/ sy Y i
° 69 kV rnold HoganJones Cree
kV followed by the Desoto | « ww ) o fofin
345/138 kV transformer Twany Thid Sreet
* Proposed Solution: Hsinghouse
T . Rose Hill Cross Street Madford
Advance existing baseline - nY
project B1039 (Perform a
sag study for the Madison — Madison
Cross Street 138 kV line) oo MeadanErO0K
« Estimated Project Cost:
$O_ 1 5 Modoc

« EXxpected in service date:

PJM TEAC PJM©2012
05/10/2012




Generation Deactivation Notification
(Retirements) Update

Titus

PJM©2012



GenOn Deactivations — Titus 1-3

b~ Y MetEd Transmisst5iZbne
« The Cartech — Riverview LEGEND

69KV circuit# 1 overloads | qumone o

for the loss of North Temple | = vV

— Rosedale 69 KV B
 Proposed Solution: AT

Construct a new North s

Temple - Riverview - e
Cartech 69 kV line (4.7 ~
miles) with 795 ACSR

« Estimated cost: $4.815M

« Expected in-service date:
6/1/2015

PPL
State Hill
o

Carsonia

PECO

i Painted Sky
Lincoln Park 9

PJM TEAC PJM©2012

05/10/2012




GenOn Deactivations — Titus 1-3

b~ Y MetEd Transmisst5iZbne

 North Temple — Rosedale LEGEND
69 kV ck 1 overloads for LA L
the loss of North Temple — | = vV
Riverview 69 KV |- & Yo

- Proposed Solution: A
Construct a new North e

Temple - Riverview -

Hethe NortJh/TempIe
Cartech 69 kV line (4.7 — Few

miles) with 795 ACSR -

Rosedale

« Estimated cost: $4.815M

- Expected in-service date: » T
6/1/2015

State Hill
]

Carsonia

PECO

c,Shiltingto Painted Sky

Lincoln Park

PJM TEAC PJM©2012

05/10/2012




GenOn Deactivations — Titus 1-3

é/ MetEd Transmissi6ii-Zone
« Middletown Jct - Swatra Hill LEGEND

69kV ck 1 overloads for by Nonlasil o il

the loss of Wood Street o MK \/ kv

1Sk 138 kV

Tap — Middletown 69 KV ° W \/ gm0

) i \/ 345KV
« Proposed Solution: NRVAL LY /

Upgrade 4/0 and 350 Cu R VA

substation conductors at \”/
the Middletown Junction Tie

W. Lebanon

AES Ironwood

terminal of the Middletown y, e

Junction - Swatara Hill 69 & S

kV line \qurmeistoun >
 Estimated cost: TBD (Stestton 7

M?ddletown Jetn.

« Expected in-service date:

6/1/2014 }% 7 sAllanheim /ﬁ
’ﬁ% ile Istand
Is . Prince

N

PJM TEAC 29 PJM©2012

05/10/2012




GenOn Deactivations — Titus 1-3

b~ Y MetEd Transmisst5iZbne
 Wood Street Tap — LEGEND
Middletown 69kV ck 1 b Bl bt
overloads for the loss of i
Middletown Jct - Swatra Hill | - = v 20w
69 KV LV
 Proposed Solution: Csw Y f Tomnon
Upgrade 4/0 Cu substation —_ ~
conductor at the o TAES Ironwood
Middletown terminal of the 7

Middletown - Wood Street &
Tap 69 kV substation

« Estimated cost: $0.0312M (Seston 7

° EXpeCted |n-Ser'VIC€ date Middletown Jctn.
6/1/2014 }

PJM TEAC PJM©2012
05/10/2012




GenOn Deactivations — Titus 1-3

b~ Y MetEd Transmisst5iZbne

* Muhlenburg —

e Subs Identified Transmission Lines

Rosedale 69kV ck 1 substations  \/ o9

o 115KV \/ 15kv
overloads for the loss | | =v o =
of North Temple - e caen el ey
Riverview 69 KV VLY

* Proposed Solution:
Construct a new North
Temple - Riverview -
Cartech 69 kV line (4.7
miles) with 795 ACSR.

 Estimated cost: TBD

« EXxpected in-service
date: 6/1/2015

State Hill

PECO

PJM TEAC PJM©2012

05/10/2012




GenOn Deactivations — Titus 1-3

b~ Y MetEd Transmisst5iZbne
* Baldy - Lyons 69kV ckt [ =~ wese
1 overloads for the S
loss of East Topton - oo e
Lyons 69 KV | = oom e
» Proposed Solution: R
Upgrade an OC h g .
protection relay at the
Baldy 69 kV
substation.
» Estimated cost: -
$OO537M S.Reading

PECO

« EXxpected in-service
date: 6/1/2014

P

PJM TEAC PJM©2012

05/10/2012




Generation Deactivation Notification
(Retirements) Update

Avon

(All under review)

PJM©2012



GenOn Deactivations —Avon 7 & 9

b~ Y AEP TransmissitiZone

e Howard to Brookside 138
kV line overloaded for
tower contingency 'C5-

TWL-CR040
» Proposed Solution: Perform
AEP
a sag stuc;ly and replace T
bus and risers at AEP
Howard station. Howard _
] . Shelby
« Expected cost is $0.5M o arsi
* Projected in-service is S
ARMCO
1 2/01 /201 4 Sntarid Empire SW) opgyiewMadispa
GM LEGEND
Leaside ®  Subs Identified Transmission Lines
Substations \/ 69
o 115kV \/ 115kv
North Lexingthon : ;2:2 :X \\; f:: ::5
s : ZZUK:‘/V \/ 500kv
\/ T7e5kv
® 765kV \/ HVDC

PJM TEAC PJM©2012

05/10/2012




GenOn Deactivations —Avon 7 & 9

b~ Y AEP Transmissiti Zone

« West Coshocton to =
Buckhorn (Holmes-Wayne
Co-Op) 138 kV line
overloads for breaker
contingency '1913 C2' ki

* Proposed Solution: Loop

West Millersburg

South Millersburg

Vi

Buckhorn
Conesville — Bixby 345 kV o sy
circuit into Ohio Central
. West Coshocton
station. E v
. South Coshocton
« Expected costis $15 M =
L] I i - i I 4 AN onesville
Projected in-service is e Conesui
06 / O 1 / 20 1 5 . ® Subs Ildentified Transmission Lines
Substations \/ 69
o 15kV \/ 15kv =
138 kV 138 kV \ Ohio Central
o 230KV eysburg\. .
o 345kV x ziz :: \ West Cambridge
° ook \/ ALY PowefsonEa t Pointe
o 69KV
e T65kV ¥ :\5/502" North Zanesville o o Al

J

PJM TEAC PJM©2012

05/10/2012




GenOn Deactivations —Avon 7 & 9

b~ Y AEP Transmissiti Zone

LEGEND

®  Subs |dentified
Substations
kV

o 115kV
138kV
230kV
345kV
500KV

« Waterford to Muskingum River
345 kV line overloads for breaker
contingency '2856_C2°

* Proposed Solution: Reconductor
or rebuild Sporn — Waterford —
Muskingum River 345 kV line s

Transmission Lines

« Estimated Project Cost; $200M f s “N s
- In-service date: 06/01/2015

230
Muskingum River

o o o

345
500
765

e e e

(Previously identified for Conesville 3;
Big Sandy 1; Clinch River 3; Glen
Lyn 5 & 6; Kammer 1-3; Kanawha Waterford
River 1 & 2; Muskingum River 1-4;

Pickway 5; Sporn 1-4; Tanner et
Creek 1-3

everly

PJM TEAC PJM©2012

05/10/2012




GenOn Deactivations —Avon 7 & 9

A/

East Lima to North
Woodcock 138 kV line
overload for the line with

stuck breaker contingency
3141_C2_05FOSTOR 345-

AEP Transmissi6iZone

East Leipsic

Baseline (P.P. Co-Op)

North Delphos
RockportN' Woodcock
B2 :
Proposed Solution: Perform
a sag study to improve the 5N
Ford Lima
ratin g Northwest LimaRockhill
East Side Lima
Expected cost is $25k e ol
Projected |n—SerV|C€ |S Sl:bs:tt;:::ntiﬁed Tia/ns;::ission Lines
1 2/0 1 /20 1 4 . ° 1;2 :((\\// \/ :;z t\\i e South Kenton
S RRERY \/ 230kv
ol \/ 345kv
N
o 765KV o Dayton

PJM TEAC

05/10/2012

PJM©2012




GenOn Deactivations —Avon 7 & 9

A/

Bluebell - Canton Central
138 kV line overloads for
N-1-1: B_LINE_SY 48A
(S.Canton-Harmon 345kV)

+ B _LINE_SY 043 (Canton

Central-Hanna 345kV)

Proposed Solution: Sag
study to improve the rating
of the line

Expected AEP cost is $25k

Projected in-service is
12/01/2014.

PJM TEAC

05/10/2012

AEP TransmissiGiiZone

South Akron ] \ Mapara
Clayben Congress
Moore Lakemore

Bluebell \

Alldance Castings

(

Dale
Promway
Wayview

Packard
West Canton

Miles Avenue| 1/ SteelWagbhhals

Canton Central
Cloverdale Torrey /
Timken Richville A 7/  Cas

South Falrcrest
N Ma¥ern
LEGEND
e  Subs Identified Transmission Lines Cagollton
Substations \/ 69
o  115kV \/ 115 kV
(e 138 kV
o 230kV \/ 230kv
o 345kV \/ 5k \
e 900KV \/ 500kv ~
A N
\/ HvDC

PJM©2012




GenOn Deactivations —Avon 7 & 9

b~ Y AEP Transmissiti Zone

Newcomerstown Y SAPS
pltonsv le Fort Henry

Kammer to W.Bellaire 138

kV line overloads for N-1-1:

05KAMMER 05SCANTO S
116 + 53_B3 West Belldire

Proposed Solution: Install
345 KV circuit breakers at
West Bellaire

Expected cost is $5 million
Projected in-service is

Valley Grove

/ Blues  County Line
. Bethleham

eorge Waghington
7 2 Big Grave Creek

06/01/2015 LEGEND
®  Subs Identified Transmission Lines
Substations \/ 69 /

o 115KV \/ 115 KV Natriuni Plant

138 kV 138 kV
o 230kV

\/ 230kv ot

o  345kV \/ 345kv
o 500kV \/ 500KV
°  69kV \/ 7eskv APS
e 765kV \/ LVBE New Mamf}l svilleffannibal NUG

PJM TEAC PJM©2012

05/10/2012




GenOn Deactivations —Avon 7 & 9

b~ Y AEP Transmissisi Zone

 Tilton to W. Bellaire 138 kV
line overloads for N-1-1:

Cecil

242946(05TIDD)- | U e
242948(05WBELLA)_1 * —— etz “’\T =
05KAMMER 05SCANTO D Lagonds
_1 16 : West Bellaire C n?:”"e“"’mé -

* Proposed Solution: Sag Lot oo concons s\l
Study on section 1 (795 Frankn
ACSR) ~12 mi. - o

South Cumberland  symmerfield

« Expected cost is $50 k. - WN Pt |

-Ormet /
; H H ; e Subs Identified Transmission Lines / Miracle Ru
* Projected in-service is i -
Substations i New Martinsvilleffannibal NUG oty [aINVIE
1 2/01 /201 2 iy Vo 1sky e h City Flat Run
138 kV 138 kV r ol i
Jacksonbu
s e 230kv \/ 230kv o East HunSanford
o 345kV 4
—— Voaaskv . 'Lopfl Reach Middleboume versonAican
v \/ 500kv Bgfis Run s . Eldora
oo \/ 765kV H
® 765kV \/ H

PJM TEAC PJM©2012
05/10/2012




GenOn Deactivations —Avon 7 & 9

b~ Y AEP Transmissiti Zone

\ South TOI’?%M &
. . \ Weirton .‘gree ' \
« The Windsor to Tilton 138 g e
kV line is normally Bdrs  Stoubanii /
overloaded for the loss of L
. . amegie
Tidd — West Bellaire 138
kV Mahan.-s};L ) t
« Proposed Solution: S ooz | | aniol
Advance Baseline project # S F ) wmre) &
Tiltonsvilleg” , st Liberty i laysville
B1457 = i/ Y i 5 Lagonda
« Expected cost is $20 k ko |
« Projected in-service is LeaEND ues _CountyLine | Eron
e Subs Identified Transmission Lines i
1 2/01 /201 2 . Substations \/ 69 West Bellgire
o  15kV \/ 115kv
o ;:2 :x \/ ;zi :z i W hr‘ngronﬂig Grave Creek |
ARy \/ 345kv :
: 200 kV \/ 500kv rger
kv \/ 765kV
e  765kV \/ HVDC

PJM TEAC PJM©2012

05/10/2012




GenOn Deactivations —Avon 7 & 9

é/ AEP TransmissiGiiZone

Elliot Tap to Poston
138 kV line is normally .
overloaded for the loss
of

37 B2 TOR12 WOM

Hocking

O P Po'sto'n L Kimberly Strouds Run

Proposed Solution: Eﬁit\q

Rebuild 138 kV tap L
I i n e Washing‘iton

LEGEND

EXpeCted COSt IS $87 ® Subs Identified Transmission Lines

Substations \/ 69

mllllon o 115KkV \/ 115kv
N 12804 138 kV Dexter
. . L o 230kV Meigs (Buckeye Co-Op)
Projected in-service A

date: 12/31/2014 N

Rutland
° 765kV
\/ HvDC

o

PJM TEAC PJM©2012

05/10/2012




GenOn Deactivations —Avon 7 & 9

é/ AEP TransmissiGiiZone

\

South Cadiz

- | -~

 Brues to W. Bellaire
138 kV line overloads

for N-1-1: 41_B3 + e \'??ifil
242946(05TIDD)- {
242948(05WBELLA)_

1

* Proposed Solution:
Perform a sag study \

West Bellaire

i
Big Grave Creek |

« Expected costis $20 k | _: s el
* Projected in-service is | © ww e
°  230kV \/ 230kv
12/01/2012. o WK\ ey
o 500kV \/ 500kv .
: :2::\/ \/ 785KV | Natriup Plant
\/ HvDC

PJM TEAC PJM©2012

05/10/2012




GenOn Deactivations —Avon 7 & 9

A/

Dale to W. Canton 138
KV line overloads for
N-1-1:

B LINE _SY 48A
(S.Canton-Harmon
345kV) + BASE CASE

Proposed Solution:
Advance Baseline
project b1861

Projected in-service is
06/01/2015.

PJM TEAC

05/10/2012

AEP TransmissiGiiZone

sworth Muni
B and W

Ross

East Wooster

TUSCc  Firestone
South Akron

Gilchrist
Clayben Congress
Lakemore

Moore

L)
Promway
Belden Village
West Canton
Packard

Bluebell

Alliance Castings

1)
Canal Road Miles Avenue T Steelwagenhals
Cloverdalgeeduman Timkegt
S side
Wooster " Tomey ), ysae \
Timken Richville A Gas
ple Creek %
South nFaircrest
% Makern
LEGEND
® Subs Identified Transmission Lines
Substations \/ 69 siedburg>Sar
°  115kV \/ 115 KV
138 kV 138 kV
o \/ = North Intertie
o S45 kv \/ 345kv AED
o 500 kV \/ 500 KV
o
Bk \/ 765KV
e 765kV
\/ HvDC poar Creek

West New Philadelphia

PJM©2012




GenOn Deactivations —Avon 7 & 9

A/

« Dale to W. Canton 138 kV line
overloads for N-1-1:
B _LINE_SY 48A (S.Canton-
Harmon 345kV) + BASE CASE

* Proposed Solution: Build new
Toronto 345/138 kV substation by
looping in the Sammis — Wylie
Ridge 345 kV line and tie in four
138 kV lines

« Estimated Project Cost: $41.8M

* Projected in-service is 06/01/2015

(Previously identified for New Castle
3,4, & 5; New Castle Diesels A &
B)

PJM TEAC

05/10/2012

ATSI TransmissiGifZone

TUSC  Firestone Gilchrist
kworth Muni South Akron
e Clayben Congress
Moore Lakemore

Bluebell

Ross

East Wooster

Alliance Castings

w

Promway
Belden Village
\ West Canton

\ \e < Packard

Canal Road Miles Avenue T Steelwagenhals
Cloverdall:eeduman Timkegt
S side
Wooster " Tomey ), ysae \
Timken Richville A Gas
ple Creek %
South nFaircrest
% Malern
LEGEND
® Subs Identified Transmission Lines
Substations \/ 69 stagburg 22"
o 115kV \/ 115 KV
138 kV 138 kV
o 230kV \/ 230kv
o  345kV North Intertie
V aaskv AEP
o 500 kV \/ 500 KV
o
Bk \/ 765KV
e 765kV
\/ HvDC foar Croek

West New Philadelphia

PJM©2012




GenOn Deactivations —Avon 7 & 9

b~ Y AEP Transmissiti Zone

Tidd to Collier 345 kV line i X '”ey”""”’{”mscem
overloads for N-1-1: Shnmis | -
B LINE TIE 027 + N (e

B LINE TIE 013

Proposed Solution: Perform
sag study

St

- /‘ Wabco
BOC Gases

Elwyn. Bettis

WoodvilleBrentwood . Dravosburg

. Mifflin

Robbins

i1 St. Clair
Cecil Piney Fgfk Clairton Works

South Fayette Cmssgafeﬂse e r@mma
Estimated Project Cost: frusion ey
MAnITo, Mitcheli Dry Run

| Westraveryjkon

$.05M

i \ Dutch Fo Gordv?/gsmn o Vanceville Belmon smithton
. . . . A5 Titopfovite Wes/Liverty . v laysville g Charleroi
Projected in-service is = Lagorda 475
I ! Allenport
06/ O 1 / 20 1 5 . LEGEND California
e  Subs Identified Transmission Lines Malden
Substations \/ 69 Y izeme
o 115kV \/ 115kv o
mera
whhY LI rown Run
S \/ 230kv
°  345kV
o 500Ky \/ askv Frankiin
\/ 500kv
J ° oW \/ 765 kV Pursley
° 765kV \/ Hvbe
A Whiteley

PJM TEAC PJM©2012

05/10/2012




GenOn Deactivations —Avon 7 & 9

b~ Y ATSI Transmisst&fZbne

" Kipling
Nottingham y .

 Johnson to Lorain 138

Jordan

Lake S
Lake Road (CPP)-A

kV line overloads for

. - Admirg Avo"_ _ F_’G?‘.’Qm-(ePR)Air-p'f:jZ;Hazel Ivy
breaker contingency il J e
USSiéel Kobe Lorain GrovewoodLTV EastGr;"ﬂ CA
I " . S FurlongFo
 Proposed Solution: e BT L e

S Crystal Eaton
red BronzeMurray

- Clifford Elden :
Gates i
@k':ow[es Faber Pleasant Vall
Fieldstone S
Erie
Emi Galaxie oty

] G.E. StrongsvilleDunbar
Carlisle
o
ATSI Brush
- Brunswick

Reconductor Johnson- | e
Lorain 138kV with 954

ACSS + Replace
wavetrap L Canir

LEGEND
° EStlmated COSt TBD *  Subs Identified Transmission Lines
LM Brighton Substations \/ 69
« Expected in-service g il i
] o 230kV \/
date: 6/1/2015 3
o 500kV \/ s00kv pn
N

PJM TEAC PJM©2012

05/10/2012




GenOn Deactivations —Avon 7 & 9

b~ Y ATSI TransmissittZbne

« Lakeview to Greenfield 138 kV line \ P
overloads for tower contingency of ) e Subs Identiied Transmission Lines
Beaver-DB 345kV + DB-Hayes Substations |/ o
345kv e o

| 138 kV

«  Proposed Solution: Build a new B e
" Davis-Besse W B

West Fremont-Groton-Hayes ° SOKV\/ 5ok
138kV line ‘ - : :2::\/ \/ 765kv

. . 5 \/ HvDC

« Estimated Project Cost: $45M Bioview s

* Projected in-service date: = Ot E
6/1/2018 N Baa .\,

""" __Greenfield bisessacl>

Kelsey Hs

« Short term: Existing Operating
Procedure to open Lakeview-
Greenfield from 6/1/2012 through
6/1/2018 Fremont

Fremont Center

Vis =

NASA Plum Brook ™.

Shinrock

Avery

ATSI
LM Camden

(Previously identified for Niles 1 & 2;
Elrama 1, 2, 3 & 4)

LM Brighton

PJM TEAC PJM©2012

05/10/2012




GenOn Deactivations —Avon 7 & 9

b~ Y ATSI Transmisst&fZbne

« Howard to Brookside 138 kV line
overloads for the tower
contingency Beaver-Davies
Bessie 345kV + Beaver-Davies
Bessie -Hayes 345kv

*  Proposed Solution: Existing ATSI-

AEP 138kV Substation (Brubaker AEP
Sub) near territory border + Brookside
138kV from new substation to 1
Longview approx. 8 miles + Howard _
Requires AEP project to R/C . Shelby
Howard-Brubaker 138kV with 477 Milliron £
ACS Cairns
«  Estimated Project Cost: $17.7M ARMCO
«  Expected in-service date: Onteriogyy T VLongview!RdISES LEGEND
6/1/2016 Leaside s Subs dentified Transmission Lines
Substations 69
o  115kV 115 kV
(Previously identified for Armstrong 1 138 kv 138 KV

230 kV
345 kV
500 kV
69 kv

765 kV

230 kV
345 kV

& 2;Ashtabula 5; Bayshore 2-4;

Eastlake 1-5; Lake Shore 18; R Paul

Smith 3 & 4; New Castle 3, 4, & 5; AEP
New Castle Diesels A & B)

North Lexingthon

500 kV
765 kV
HVDC

A AT A

L] a o o o

PJM TEAC PJM©2012

05/10/2012




GenOn Deactivations —Avon 7 & 9

b~ Y ATSI Transmisst&fZbne

i / \Lora" = ;umme, I'I m‘m\::,en da”Lester
 Barberton -W.Akron 138 kV line s - ‘:" Faper TP npelci Longfeld
overloads for the tower '

contingency N.Medina-Star 345kV
+ Juniper-Star 345kV

mily_ Galaxie Hicko

rongsville

Yick

Stoney
* Proposed Solution: Reconductor
. Buckeye
Barberton-W.Akron 138kV (73m| ) Medin "—‘y\weﬁ Akron Valley Cuyahoya FaIIsBraV(Vz,stRa nna
605 ACSR w/ 477 ACSS) R W,‘ijﬁ,ﬁ”ed’"a T e, 500
Evans
« Estimated Project Cost: $4.23M s (I
. . TUSC Firestone
» Expected in-service date: 6/1/2016 Sevile Ryan Roadseyjie  Barberton A
Star .B W e LakemoreCongress
(Previously identified for Armstrong 1 H Allgnoe CastingsBluebell
& 2;Ashtabula 5; Bayshore 2-4;
Eastlake 1-5; Lake Shore 18: R O
. Ross & ubs |dentifie ransmission Lines
Paul Smith 3 & 4) EanWOgaSs;’IRoad F Substations \/ 69 N
°  115kV \/ 115kv
Reedsburg HW Recyooster | 'S Cloverd 138 kV 138 KV
*pple Creek °  230kV \/ 230kv K
| o 345kv \/ 345KV
L S \/ 500kv
o 69kV
765 kV N
s| o 7e5KV x VoC £

PJM TEAC PJM©2012

05/10/2012




GenOn Deactivations —Avon 7 & 9

b~ Y ATSI Transmisst&fZbne

Ashtabula-East,

« Pawnee Q-1 to Leroy Center
overloads for the N-1-1 outage of
Eastlake - Mayfield 138kV + Perry
— Ashtabula - Erie West 345kV .

* Proposed Solution: Existing
project to accelerate a portion of

Sanborn

Austinburg

NurseryQuéen

Spruce
already submitted Leroy Center /
345-138kV Sub (2016) to (2015). Eastakey,
Add (6) 138kV breakers + relaying &“\‘“
at Leroy Center. N
- Estimated Project Cost: $3.3M yo
Nottingham . +: rogressive | ATSI
«  Expected in-service date: 6/1/2015 Fa S -
Llfkke R’Shodre(i::a)n e MayfieldNglson LEGEND
_Hamilton e Subs Identified Transmission Lines
(Previously identified for Armstrong 1 2l e Substaions  \/ e
& 2;Ashtabula 5; Bayshore 2-4; Clark ¢V Kenyon o V nskv
138 kv 138 kV
Eastlake 1-5; Lake Shore 18; R way o 230k 7/ ok
Paul Smith 3 & 4) 8 kv \/ 345kv
¢ ohoky \/ 500kv
mperiall juni AR \/ 765kv
Llepasan'l g o 765KV Ve

PJM TEAC PJM©2012

05/10/2012




GenOn Deactivations —Avon 7 & 9

b~ Y ATSI TransmissittZbne

*  Kelsey-Hayes to Ottawa 138 kV =~ ®MFew ran "
line overloads for the breaker Jackmgn \

contingency Ottawa-W.Frem
138kV + Ottawa-Toussaint-

Bayshore 138kV line B s Boseo -
«  Proposed Solution: Existing b M |
W.Fremont-Groton-Hayes 138kV =~ chyster
+ Operating Procedures until line b s
is complete in 2018 Clerm N/
« Estimated Project Cost: $45M e yne i
«  Projected in-service date: e WA ATSI
6/1/2018 A VisoonFae
«  Short term: Existing Operating ) Eneeey West Fremont N
Procedure to open Lakeview- ot \
Greenfield from 6/1/2012 through LEGEND oot &
6 /1 /201 8 ® Subs Identified Transmission Lines o
Substations \/ 69
°  M5kV \/ mskv
(Previously identified for Niles 1 & 2; b il
. ° BOW \/ 230kv
Elrama 1, 2, 3 & 4; Avon 7 & 9) o 345KV S/ 3iEk
°  S00kV \/ 500kv
: stk:v \/ 765kv
\/ HvDC Tiffin Center

—3

PJM TEAC PJM©2012

05/10/2012




2012 RTEP Baseline Reliability Update




A/

Generator Deliverability thermal
violation of either Chichester —
Linwood 230 kV circuit for the
loss of the parallel circuit

Description: Add a 3rd 230kV
transmission line between
Chichester and Linwood

substations and remove the
Linwood SPS (B1900)

Estimated Project Cost: $27M

Projected In-Service
Date: 6/1/2018
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2012 RTEP Scenario Analysis




4 2012 RTEP Scenario ‘Atidlysis

 Renewable Portfolio Standards (RPS)

— Update of capacity factors / input assumptions
— Update of RPS nameplate

» At-Risk generation

* High load forecast
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2012 RTEP Status Update




B 2012 RTEP - EKPC Int&trtion

e Recent announcement

» EKPC included in the 2012 RTEP

* Expected integration: June 1, 2013




=~ % 2012 RTEP Short Circuit*Update

« 2013 Short Circuit Basecase

— TOs are currently reviewing the 2013 short circuit
basecase and results

« 2017 Short Circuit Basecase

— The 2017 short circuit basecase will be available in
mid-June

 Resolution of 2016 basecase short issues is in
progress

— Working w/ PSE&G regarding overdutied breakers
that exceed 80kA
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b~ Y 2012 RTEP Stability"Stitlies

« 2016 Stability Cases Creation

— 2016 Summer Peak and Summer Light Load stability cases will
be available in mid-May

— The 2016 Stability Cases are developed based on SDDWG 2010
series and 2016 RTEP case

« 2012 RTEP Baseline Stability Study

— Study of 98 plants using 2016 stability cases
— Analytical work begins mid-May and will end in September

« Sensitivity Stability Studies due to recent Generation
Deactivation
— Reuvisit several operating guidelines
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Questions?
Email: RTEP@pjm.com
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