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- 4 Issues Tracking

Open Issues: None

New Issues:
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Aging Infrastructure
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Mt Storm — Doubs Rebuild




v 4 Mt Storm — Doubs Background

e 99.26 mile line built in 1966

« Major west to east transmission line in Mid-
Atlantic

« Heavily loaded; driver for major system
reinforcements since the 2006 RTEP

e Approaching end of life

» Despite aggressive efforts since mid-1970’s to
identify, confirm and repair effects of excessive
corrosion, line must be rebuilt now to address risk
of physical failure of these critical facilities
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v 4 Mt Storm — Doubs Background

 Very difficult to take out of service due to critical
nature of line and loading levels

e Could not rebuild in time to address need for Trall In
2011 (Trail)

* Potential window of opportunity to rebuild would be
after Trall

 Typical outage availability at least 90 days twice a
year (spring and fall)

* Provides time for other outages that impact EHV

7 PIJM©2010



Slide 7

Al

Author, 10/25/2010



a0

Structures

Over 450 Corten lattice structures

Corrosion problems have led to
continuous deterioration of the
steel members

Excessive corrosion weakens the
towers and will lead to failure

Climbing inspection of all towers
completed with replacement of
deteriorated members as required

No leg members have been
replaced to date

R —
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é/ Foundations

» Grillage foundations used for
guyed towers suffer from the
same corrosion problem

* Require extensive repair and
remedial action

 Concrete foundations on self
supporting structures have
deteriorated as well

 Concrete foundations have been
reconditioned
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é/ Line and Insulator Hardware

Porcelain “V” strings and
deadend strings

Over 71,000 units
NoO corona rings

EXperiencing excessive
Insulator cap erosion and
puncture

Higher voltage stress on
remaining insulators

Over 200 conductor

tension splices at end of
life based on industry
experience
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é/ Further Actions to Date

Following confirmation of loss of steel thickness from 1984 and
1998 measurements, replacement of individual tower members
ongoing sincel999; climbing inspections revealed even more
significant fatigue cracking

Fatigue failure requiring replacement of arm hanger members
has been an ongoing effort since the 1990’s

Grips on all guyed V towers replaced by 2004, based on
manufacturer recommendation that grips had reached end of
useful life

2006 up-rate increased rated capacity by 15% to 2598 MVA by
earth grading to increase ground clearances; tower
modifications precluded by weakened condition of steel due to
corrosion
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Rebuilt Line Comparison

e Typical existing structure e Typical new structures ~
~100 feet 130 feet
e Existing ROW 150-160 ft  Proposed ROW 150-160
« Rating: 2598 MVA ft
. R: 4325 MVA

45 FEET

MINIMUM

EXISTING EXISTING EXISTING
R/W R/W R/W
75 - 80 FEET 75 - 80 FEET 75 - 80 FEET 75 - 80 FEET
150 - 160 FEET 150 - 160 FEET
EXISTING (100’) PROPOSED (130’)
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"é/ Summary

e Mt Storm — Doubs is one of the most heavily loaded
lines with one of the lowest ratings

 ldentified as a limiting facility in every RTEP since
2006

 Based on the 2010 RTEP the 2025 loading will
exceed 95% regardless of the alternative selected

e Line is nearing the end of life and at risk of major
faillure — domino effect
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Recommendation

e Add Mt Storm — Doubs rebuild to the RTEP as a

baseline upgrade in the Operational Performance
category

e Estimated cost: $320 - $370 Million (Includes APS and
Dominion Cost)

PIM®©2010




‘é/ Schedule

« Window of opportunity to get line outages after Trail is
placed in service in the Spring of 2011

« Transmission owners should use best efforts to complete
the work by 2015

— If sufficient outages can not be obtained to complete the work by
2015, the full scope will be finished following PATH being
placed in-service.

— After completion of PATH, outages should be more available

— Based on worst case estimate, the project could take as long as
nine years; therefore it is imperative the parties start as soon as
possible
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Baseline Reliability Update




- 4 2014 Retool Analysis

2014 Retool Analysis Is In-progress

e Potential for voltage violations

SVC locations evaluated as part of MAAC and EMAAC
alternative analysis

SVC Optimization

PIM®©2010




= 4

. N-1-1 Thermal Violation

 The Keystone — Sorenson 345KV
line is overload for Loss of the
Greentown - Jefferson 765 kV line
and Desoto — Sorenson 345 kV line

« Recommended Solution: A sag
study will be required to increase the
emergency rating for this line.
Depending on the outcome of this
study, more action may be required
in order to increase the rating.
(B1420)

e Estimated Project Cost: $0.1012 M
 Expected IS Date: 12/31/2011
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»  Generator Deliverability Violation

e The N42 Tap - Sporn 345 KV line is
overload for the loss of the
Muskingum River — Waterford 345kV
line

« Recommended Solution: Replace
the 2870 MCM ACSR riser at the
Sporn station (B1435)

e  Estimated Project Cost: $0.3 M
 Expected IS Date: 6/1/2015
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é/ AEP Transmission Zone

. . N t nio /i N
« Common Mode Outage Violation \ o Tm‘l"mﬁ,m[ Ridge|

LEGEND
* The West Bellaire — Tidd 345KV line is g e i
MBS deniie Weirton Steel \
overloaded for a Kammer — South Substations ; }"leikr't:;%“mn 4
Canton 765kV line fault with a stuck % s Parkv
breaker at Kammer il | -
* Recommended Solution: The Tidd - S Camitl /
West Bellaire 345 kV circuit has been o Tesv :
. . Transmission Lines
de-rated to its normal rating and would K
need an electrical clearance study to /b oo et
determine if the emergency rating can A — Manifold
e 345
be Utlllzed (81456) //Q 500 . Dutch Fork GQTdCII"I
. . 765 o | - ¥
«  Estimated Project Cost: $0.078 M . AEP o ort oy &% w"eA_PSLa :‘*"‘s“'""“'
i gonda
 Expected IS Date: 12/31/2012
Valley Grove ;:
es CountyLine .; Enon
Bethleham '
West Bellaire| !
}l G\‘orge %rhingmnBig Grave Creek ;;
[ !, Franklir
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"é/ AEP Transmission Zone

»  Generator Deliverability Violation e

*  The Waterford — Muskingum River ®  Subs denifed
345KV line is overloaded for system i
normal condition and for the loss of o sk
Kammer - Belmont — Mountaineer iy
765kV line o 345k

* Recommended Solution: Reconductor : :;2:3
Wateford — Muskingum 345 kV (5 miles) _ Yol
with 1590 KCM ACSR/SSAC 54/19 six R e e
wired and upgrade Muskingum risers A 138
(81469) Muskingum River /\ 5 [

« Potential Cost: $14 M Q o L

 Expected IS Date: 6/1/2015

verly

Waterford

Wolf Creek
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N-1-1 Thermal Violation

The Sullivan 765/345kV transformer
#1 or #2 is overload for the loss of the
other transformer coupled with the
loss of Rockport — Jefferson 765kV
line

Recommended Solution:

— Add a 39 2250 MVA 765/345 kV
transformer at Sullivan station (B1465.1)

— Replace the 100 MVAR 765 kV shunt
reactor bank on Rockport — Jefferson 765
kV line with a 300 MVAR bank at
Rockport Station (B1465.2)

—  Transpose the Rockport — Sullivan 765
kV line and also the Rockport — Jefferson
765 kV line (B1465.3)

—  Make switching improvements at Sullivan
and Jefferson 765 kV stations (B1465.4)

Estimated Project Cost: $100 M
Expected IS Date: 6/1/2015
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"é/ AEP Transmission Zone
* N-1-1 Thermal Violation "_"'_swhporﬁgﬁ;ﬂum ? peccenle Buckeve Cs

 The Tristate 345/138 kV #1,
Tristate 345/138 kV #2, Baker —
Tristate 345 kV, Baker 345/138
kV And Other Lines are
overloaded for various
combination for single
contingencies.

Greenup Hydro

Hanging Rock

orth Proctorville

: Belhaven ille ! :
« Recommended Solution: Add an g % S Bellefonte /3 EastProctoryile .y Hash Ridge
‘s "South Point | -~ Darrah
additional 765/345 kV . e  Subs Identified , ‘Kenova ~ East Huntington
transformer at Baker Station. Substations South P°.Il'm West Huntingtonpark Hill
(B1495) &
o  69kV
» Estimated Project Cost: $ 46 M L elvepole Creek
138KV Lavalette
 Expected IS Date: 6/1/2015 o 230k
o 345kV _
o 500KV t Lynn Metering
®  765kV
Transmission Lines
kv
/\ 765 o
/\ 500 Y
/A 345 i\
/\ 230 Busseyville
138 -
/\ 15
/\ 89

WWW.pjm.com PIM©2010




"é/ AEP Transmission Zone

. . Bart
. N-1-1 Thermal Violation .
*  The Auburn - Dekalb Substation 138 Vcang
kV line is overloaded for various N-1-1
combinations near Albion, Skinner,
Bixler Tap, Auburn, and Kendallville
. Recommended Solution: i
—  Establish a new 138/69 kV Butler
Center station i
—  Build a new 14 mile 138 kV line from i ATSI
Auburn station to Woods Road 5: Edgerton Boan
station VIA Butler Center station LEGEND De Kalb South Butler
— Replace the existing 40 MVA 138/69 e  Subs Identified o ;
kV transformer at Auburn station Substations BTG |
with a 90 MVA 138/69 kV kv Auburn gubum Gy
transformer o 69KV L Wilmington |
o S 15y tler— Auburn City Switch #5 |
— Improve thg swnchlng arrangement s ; Lockwood Rd.
at Kendallville station P South Hiskeville
- (B1490) - & i Ege ollingwood
. Estimated Project Cost: $25 M o 500KV oot County Line  Grapij
e Expected IS Date: 6/1/2015 e
Transmission Lines Dupont (RE i
\ ) ja Hacienda _Harper
/\ 765 Milan
J/\ 500 !
/\ us Summif |
MitReed
/\ 230 Trier ! Tillman
138 g
\ A 115 Industrial ParkAnthonyLincoln
AN Illinois Road Spy Run \ \ Naviand
S
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é/ AEP Transmission Zone

e« AEP Ciriteria Violation

LEGEND
* Inthe Cambridge, Ohio area, peak Hilview o Subsldentied
summer 2006 voltages on the 138 f;*bsta"m‘s
kV, 69 kV & 34.5 kV systems were Y
down to 92%, 94%, & 86%, 155
respectively; Critical single . fj‘;::
contingencies could result in loading ° 500KV
69 kV & 34.5 kV equipment as high B oA
as 138%, & 144%, respectively, and kv
drop system voltages as low as 75%. Newcormerstown s
¢ Recommended Solution: Q o
- Conver_sion of the Newcomerstown — Aep A 500
Cambridge 34.5 kV system to 69 kV /\ 765

operation

—  Expansion of the Derwent 69 kV Station
(including reconfiguration of the 69 kV
system)

— Rebuild 11.8 miles of 69 kV line, and
convert additional 34.5 kV stations to 69 kV
operation

—  These improvements are necessary to
improve normal & contingency system
voltages, as well as equipment loadings, to
acceptable levels for the 135 MW area
load. (B1469)

e Estimated Project Cost: $23 M
 Expected IS Date: 12/1/2012
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N-1-1 Thermal Violation

The North Delphos — East Side Lima
- Sterling138 kV line is overloaded
for the loss of the Convoy - Robison
Park 345 kV line and Robison Park
345/138 kV transformer and the loss
of the East Lima - Haviland 138 kV
line

Recommended Solution:

— Rebuild the entire 5.96 mile
Lima — Sterling 138 kV line
between Sterling and Rockhill
stations

— The new conductor will be 795
ACSR (Note that this is a
revision to RTEP project
B0570)

Estimated Project Cost: $16.1 M
Expected IS Date: 6/1/2012
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é/ AEP Transmission Zone

«  AEP Criteria Violation o Dayton Mulberry
. Low voltage Drop at the Seaman 69 kV e Subsldentified
bus for the loss of both 138/69 kV Substations
transformers at Seaman and Adams in s
.y = -] 115kV
addition to the Adams — Waverly 138 kV 138y
branch © 230KV
«  Recommended Solution: i :2::
—  Create an in and out loop at Adams Station o 785KV
by r(tamoving the hard tap that currently Transmission Lines
exIsts KV
—  Upgrade the Adams transformer to 90 MVA /\ 115
— At Seaman Station install a new 138 kV bus i
and two new 138 KV circuit breakers //Q ;‘"’2 Waverly
—  Convert South Central Co-op’s New Market A 500 ‘
69 kV Station to 138 kV A 765 AEP Mills Pride
—  The Seaman — Highland circuit is already
built to 138 kV, but is currently operating at
69 kV, which would now increase to 138 kV
— At Highland Station, install a new 138 kV
bus, three new 138 kV circuit breakers and a G
new 138/69 kV 90 MVA transformer e
—  Using one of the bays at Highland, build a
138 kV circuit from Hillsboro — Highland 138
kV, which is approximately 3 miles. (B1466)
. Estimated Project Cost: $13.5 M Adams
. Expected IS Date: 6/1/2015 Seaman s
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"é/ AEP Transmission Zone

3 =
«  AEP Criteria Violation o | B8 Kanawha River ;u Catonade APS
. S Eii Cabin Creekay.
»  Thermal overloads to multiple 46 kV s.ubstsat?o:s = o
lines and low voltage issues in the kv Aloy
area of Skin Fork for various single s 1;::
contingencies o 230k "
«  Recommended Solution: e s
—  Build a new 138 kV double circuit off the ® 765KV Serne
Kanawha — Baileysville #2 138 kV circuit to Transmission Lines )
Skin Fork Station KV cetine
— Install a new 138/46 kV transformer at Skin /\ 115 ek
Fork 138 eat
, /A 2% nch
— Replace 5 Moab’s on the Kanawha — A s
Baileysville line with breakers at the Sundial A 500 o
138 kV station (B1470) A s = . AEP Bradley
1m

e Estimated Project Cost: $8.5 M rvord
« Expected IS Date: 6/1/2015 it

Dameron

Rum Creek

Chauncey

Baileysville

Mullepsville It

'\ Pinnacle
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AEP Criteria Violation

Low voltage violations on the
Winchester, Price, and Anchor
Hocking 69 kV buses for a fault on
the Jay — College Corner circuit that
opens the 138/69 kV transformer at
Randolph station

Recommended Solution:

Expand Selma Parker Station
and install a 138/69/34.5 kV
transformer

Rebuild and convert 34.5 kV line
to Winchester to 69 kV,
including Farmland Station

Retire the 34.5 kV line from
Haymond to Selma Wire
(B1468)

Estimated Project Cost: $8 M
Expected IS Date: 6/1/2015
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"é/ AEP Transmission Zone

B hiantaa [

e« AEP Ciriteria Violation e

e Depressed voltages and thermal S;bstz“t'i’:::“““e" Hickory
overloads on the AEP 69 kV and 34.5 | w
kV networks in the LaPorte, IN and " 1;2::
New Buffalo, Ml areas for the loss of 230KV

345kV

o o o

the Olive — LaPorte — Michigan City

500KV

138 kV line sl
e Recommended Solution: I;ansmission Lines
— Install a 14.4 MVAr Capacitor AL

138
230
345
500
765

Bank at New Buffalo station

— Reconfigure the 138 kV bus at
LaPorte Junction station to
eliminate a contingency resulting
in loss of two 138 kV sources Michigan City -~
serving the LaPorte area
(B1467)

e Estimated Project Cost: $3 M
 Expected IS Date: 6/1/2015

>o>>>
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Edison Kankakee
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. N-1-1 Thermal Violation

e The Prep Plant Tap - Conesville
East 138 kV line is overloaded
for various combinations of
single contingencies

» Recommended Solution:
Reconductor the Conesville East
— Conesville Prep Plant Tap 138
kV section of the Conesville —
Ohio Central to fix Reliability N-
1-1 thermal overloads (B1502)

e Estimated Project Cost: $2 M
 Expected IS Date: 6/1/2015
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. N-1-1 Thermal Violation

e The Bexley — Groves 138 kV line is
overloaded for the loss of Kirk —
Taylor 138 kV line and the loading
cannot be adjusted below normal
rating through re-dispatch

« Recommended Solution:
Reconductor the Bexley — Groves
138 kV circuit (B1463)

e Estimated Project Cost: $2.9 M
 Expected IS Date: 6/1/2015
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o 230kv Lsli \
o 345kV McComb Griffin Wheel Shannon
©  500kV Bixby Shannon Road
e 765KV by
Transmission Lines Obetz Pickeringt
kv
/\ 115
/\ 138 Zuper
230
/\ e Picway South Central
/\ 500
/\ 765

PIM®©2010




"é/ AEP Transmission Zone

* N-1-1 Thermal Violation S
» The Riverside — Benton Harbor 138 < L

KV #1 line is overloaded for the loss — |w
of the Riverside — Benton Harbor — 2 1;::
West Street — Hartford 138 kV line

230kV
combined with the loss of Kenzie

345kV
500KV

e o o

Creek 345/138 kV transformer s e
Overloads Transmission Lines 7
kv
» Recommended Solution: Install a A 115 Benton Harbor
new 138 kV circuit breaker at Benton A ;g o
Harbor station and move the load A us Riverside, / e
from Watervliet 34.5 kV station to ﬁ 0 A p
West street 138 kV station (B1430) Hickory G .
~"'NickersonCrystal
« Estimated Project Cost: $1.5 M - Main Stre AEE colby
 Expected IS Date: 6/1/2015
// Sodus
Kenzie.CreekF,okagon
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"é/ AEP Transmission Zone

e« N-1-1 Thermal Violation pemnioh
* The Leesville - Altavista 138 kV e
line is overloaded for various Otter
combinations of single Altavista

. . ) ® Gladys D.P.
contingencies Whitshouse | aesville ’

* Recommended Solution:
Replace 138 kV bus and risers
at Leesville Station (B1497)

e Estimated Project Cost: $0.6 M Smith Mountain
 Expected IS Date: 6/1/2015
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"é/ AEP Transmission Zone

. N-1-1 Thermal Violation

e The Glen Lyn - U2-051 Tap 138 kV
line is overloaded for various
combinations of single itmann Mullens
contingencies

e Recommended Solution:

Reconductor 0.64 miles of the Glen

Lyn — Wythe 138kV line with 3-

1590 ACSR (B1492) A (= ;
e Estimated Project Cost: $0.7 M e Subs Identiied Glen Lyn Petars-A e

Substations L]

. Expected IS Date: 6/1/2015 " South PrincetonNew Hope Celanese mballton

hnix Mountain

Hinton
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. N-1-1 Thermal Violation

e The West Glow - Wurno 138 kV
line is overloaded for various
combinations of single
contingencies

« Recommended Solution:
Replace 138 kV risers at Wurno
Station (B1498)

e Estimated Project Cost: $0.15 M
 Expected IS Date: 6/1/2015
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"é/ AEP Transmission Zone

 N-1-1 Thermal Violation LEGEND
* The Anthony — Lincoln 138 kV lineis | *° "> | e
overload for the loss of the lllinois W 9";‘;‘:@“ S
Road - Industrial Park — Summit - ol Albion
Wallen - Robison Park 138 kV line Y o »ou
and the loss of Robison Park G |
345/138 kV transformer . i & County Line  Grapi
e« Recommended Solution: By g T .
replacing the breaker at Lincoln the A 115 o Dupont (REC) oy Hanber
Summer Emergency rating will A e [Mian
improve to 251 MVA (B1440) A s &
i ; . N A\ 500 SummitRgeq :
» Estimated Project Cost: $0.55 M A AEP _ Ikoan
« Expected IS Date: 6/1/2015 il ,,,dusma.ﬁ‘:,'kth""y EL;‘.;’S'.“

lllinois Road Spy Run

len |

W‘“—-——‘ .
SM!GJ Ridge

- n fy |

Huntington '
G.M. Fort Wa
\ O TN\ \aynedale Wayne
Hillcrest

R.P. Morg
I
i

N Dc-!i yton
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é/ AEP Transmission Zone

 N-1-1 Thermal Violation LEGEND

e  The Industrial Park — McKinley 138 S | s
KV line is overloaded for the loss of K 9°:fnfhpon T
Robison Park 345/138 kV i Albion
transformer and the loss of the o e . .
Sorenson - lllinois Road - Industrial 0 Tkl ollingwood i
Park 138 kV line : :22:: oo County Line Grabill

« Recommended Solution: g e |
Replacement of risers at McKinley A 115 o i e e Ha,g?er
and Industrial Park stations and N o lan
performance of a sag study for the A s &
4.53 miles of 795 ACSR sectionis ﬁ 500 b i | tiigan
expected to improve the Summer = Meridian Industrial Park Anthony Linco |

°
lllinois R Spy Run

Emergency rating to 302 MVA
(B1438)

e  Estimated Project Cost: $0.15 M
 Expected IS Date: 6/1/2015

McKinley

renson " ®
Engle Ridge

tingto
Huntington G.M. Fort Wayne

Waynedale

WWW.pjm.com PIM©2010



. N-1-1 Thermal Violation

e The South Cadiz Tap - Tidd 138 kV
line is overloaded for the loss of the
Tidd - Broadacre - East Amsterdam -
Malvern — Wagenhals 138 kV line
and the loss of the Kammer - South
Canton 765 kV line

* Recommended Solution: Replace
relays at both South Cadiz 138 kV
and Tidd 138 kV (B1462)

e  Estimated Project Cost: $0.5 M
 Expected IS Date: 6/1/2015

WWW.pjm.com

South Cadiz

LEGEND
®  Subs |dentified
Substations
kv
o 115kV
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345kV
500KV
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e o o
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B >
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. N-1-1 Thermal Violation

» The South Bend — Twin Branch 138
kV line is overloaded for the loss of
Olive 345/138 kV transformer and
the Laporte — Olive 138 kV line and
the loss of Jacksons Road 345/138
kV transformer or the loss of
Jacksons Road 345/138 kV
transformer and the loss of Olive
345/138 kV transformer and the
Laporte — Olive 138 kV line

Recommended Solution:
Replacement of 954 ACSR
conductor with 1033 ACSR and
performance of a sag study for the
4.54 miles of 2-636 ACSR section is
expected to improve the Summer
Emergency rating to 393 MVA
(B1442)

Estimated Project Cost: $0.5 M
Estimated IS Date: 12/31/2011

WWW.pjm.com
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o 115kV
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AEP Transmission Zone
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. N-1-1 Thermal Violation

 The Big Sandy - Busseyville 138
kV line is overloaded for various
combinations of single
contingencies

* Recommended Solution:
Replace bus and risers at
Thelma and Busseyville stations
and perform a sag study for the
Big Sandy — Busseyville 138 kV
line (B1491)

e  Estimated Project Cost: $0.65 M
 Expected IS Date: 12/31/2013

WWW.pjm.com

LEGEND
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e 785KV

e o ©
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Bellefonte
South Point
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"é/ AEP Transmission Zone

e N-1-1 Thermal Violation — /L
* The South Side — Jackson Road 138 SJbstSa"t';:::“‘“e“ H"°k°f¥'3,f'?}qickmncwsta
kV line is overloaded for various N- KV Main Stre|
1-1 contingency combinations at sl /
: 138KV :
Olive, Laporte, South Bend, and o 2o m//
i o 345k
Twin Branch | e DonatdC Kenzie Creekpokagon
« Recommended Solution: o Te5KY |
Replacement of risers at South Side :;a"s’“i“““ Hinas Nl
and performance of a sag study for A 115
the 1.91 miles of 795 ACSR section -
. . /\ 20
Is expected to improve the Summer A s
Emergency rating to 335 MVA A\ o
/\ 765 Granger
(B1441) J
« Estimated Project Cost: $0.3 M
- Expected IS Date: 12/31/2011 | ghigan iy
7 / LaPorte Jet.Airco oo g;andcﬁlevelam

Concort¢

WWW.pjm.com PIM©2010



"é/ AEP Transmission Zone

Skimr

. N-1-1 Thermal Violation

e  The Johnson Mountain - Otter
138 kV line is overloaded for
various combinations of single
contingencies

e Recommended Solution:
Replace 138 kV bus and risers s b
at Johnson Mountain Station /
(B1496)
LEGEND
EP

« Estimated Project Cost: $0.6 M W . AED
: Johnson Mountain
 Expected IS Date: 6/1/2015 Substations \e

KV Dominion
o 69KV
o 115KV Moneta

Otter,
138kV . é ®

230KV :
Whitehouse -
345KV Leesvill
500kV
®  7B5KV
Transmission Lines
v = Smith Mountain
765

500
245 Penhook Gretna
Gretna D.P.

Dominion

Centerville

New London

avern
Bonsack

Rustburg

o

Gladys D.P.

e o o

Hickory Grove D.P.

230
138
15

Climax
Shockoe D.P.

o e
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. Baseline Thermal Violation

The West Huntington — Tri State 138
kV line is overloaded for the Baker —
Hanging Rock 765 kV line fault with
the stuck breaker at Baker

« Recommended Solution: Replace
risers in the West Huntington Station
to increase the line ratings which
would eliminate the overloads for the
contingencies listed (B1433)

e Estimated Project Cost: $0.1 M

 Expected IS Date: 6/1/2015

WWW.pjm.com

AEP Transmission Zone

LEGEND Meroervill'q? (Blickeye Co-Op
. Subs |dentified \ ple o
Substations Hydro '.
& North Crown City
o 115kV y
138KV
O 230k ling Rock
© 345KV _
©  500kV :
aPhilivid Windsor |
Transmission Lines : T — |
Ry b orth Proctorville
/\ 115 =
Belhaven e
o0 i East Proctorville
A\ 2% Oxygen PlantBellefonte $ 5 © Gabell Hash Ri
- South Point e bérrah
345 o i
Q m West Huntington F2stHuntingten
| (Kenova e |
/\ Park Hill

765 !
Kentucky Electric Steel TTi St'alte E
Chadwick_ e Lavalette

elvepole Creek

e/
y

Hubbardstown
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. Baseline Thermal Violation

e The Busseyville — Thelma 138 kV
line is overloaded for the fault of the
Baker — BroadFord 765 kV line with
stuck breaker at Baker

« Recommended Solution: Station
work at Thelma and Busseyville

Stations will be performed to replace

bus and risers (B1443)
e Estimated Project Cost: $0.2 M
 Expected IS Date: 6/1/2015

WWW.pjm.com
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°
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"é/ AEP Transmission Zone

4 N-1-1 Thermal Violation \ LEGEND \ Georg:a_,\.}v'ashing{onaig Grave Creek
* Natrium — PadenCity (AP) 138 kV WS ket 5

(AKA the Natrium — North Martin138  [a o

kV) line is overloaded for the loss of ° 115KV

the Kammer — Belmont — g

Mountaineer 765 kV line and the loss | ° asw

of the Belmont — Harrison 500 kV line | | o,
« Recommended Solution: Replace Tansmissionuice

. . kv

meter, metering CTs and associated A 15

equipment at the Paden City feeder A b

(B1461) I\ o Natrium.Plant
« Estimated Project Cost: $0.4 M Q - = '-
 Expected IS Date: 6/1/2015 merton

.

Paden City

WWW.pjm.com PIM©2010
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*  Generation Deliverability
Violation

The Strouds - Strouds Run 138
kV line is overloaded for the loss
of the Dexter - Elliot Tap 138 kV
line, Elliot Tap - Elliot 138 kV
line, and Elliot Tap - Poston 138
kV line

* Recommended Solution:
Upgrade Strouds Run — Strouds
Tap 138 kV relay and riser
(B1478)

e  Estimated Project Cost: $0.055
M

 Expected IS Date: 6/1/2015

WWW.pjm.com

>7“‘§ Millersport
\_’AW. Millersport

West Lanca ster\
South Lancaster
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®  Subs Identified
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o o ©
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AEP Transmission Zone
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AEP
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°
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e N-1-1 Thermal Violation

 The Millersport - West
Hebron 138 kV line is
overloaded for the loss of
the Hyatt - West Millersport
345 kV line and the loss of
Kirk-West Millersport 345
kV line

e Recommended Solution:
West Hebron station
upgrades (B1479)

« Estimated Project Cost:
$0.05 M

 Expected IS Date: 6/1/2015

WWW.pjm.com
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AEP Transmission Zone
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/
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. N-1-1 Thermal Violation

» The Lincoln — Allen 138 kV line is
overloaded for the loss of the Allen —
Lincoln 138 kV line and the loss of
Robison Park 345/138 kV
transformer

« Recommended Solution: By
replacing the risers at Lincoln both
the Summer Normal and Summer
Emergency ratings will improve to
268 MVA (B1439)

e  Estimated Project Cost: $0.05 M
 Expected IS Date: 6/1/2015

WWW.pjm.com

AEP Transmission Zone

®  Subs |dentified

LEGEND
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o

o o o
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i
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4 i
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Tillman
AEP Li I
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Meridia
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Anthony
lllinois RoadSpy Run
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é/ AEP Transmission Zone

e N-1-1 Thermal Violation erse e
e The Circleville - Zuber — Harrison 138 || super Abrasives Miminsm'zer W Subsidentdad
kV line is overloaded for the loss of < Clinton P
the Beatty — Adkins 345 kV line and Yearling e MoKy A
the loss of the Bixby - North fork 345 e S
kV line or for the loss of the Harrison - Fifth AvenueHess oy Ead © 35KV
Obetz - Marion 138 kV line and the Tabie _ i
loss of Bixby - North fork 345 kV line L e (CL",:,,“;,eay Transmission Lines [
« Recommended Solution: The s Canat' ™ k\}\ 115
Circleville — Harrison 138 kV circuit o =
could benefit from the installation of Hall e Q 2;2
three new 345 kV breakers at Bixby Buckpye Steel  AEp /\ 500
to separate the Marquis 345 kV line e el T L
and transformer # 2. In addition, Bixby ¢, Shannen Rogy s
operating the 138 kV circuit from .T"Wh‘”'
Circleville to Harrison and the branch e ~— _—

o

from Harrison — Zuber 138 kV up to

tty
Obe
its conductor emergency ratings
(B1458)
e Estimated Project Cost: $0.078 M Zuber

 Expected IS Date: 6/1/2015 Harrison_
/ Picway ° South Central

tz Pickerington

/

WWW.pjm.com PIM©2010




Common Mode Contingency Violation

The Corner — Washington MP 138 kV
circuit is overloaded for the tower outage
of the Belmont — Trissler 138 kV line and
the Belmont - Edgelawn 138 kV line

Recommended Solution: Corner 138 kV
upgrades (B1464)

Estimated Project Cost: $0.15 M
Expected IS Date: 6/1/2015

WWW.pjm.com

\\

L

LEGEND
Proposed Stations
Subs Identified

Substations

kv
]

-]
<]
-]
L]
Tran
kv
AN
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A
A
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S00KY
TESKY
smission Lines

15
138
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345
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<69

AEP Transmission Zone

Muskingum Rivkr
everly
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Good_rich
Harmar l-!i!lMIII Creek
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Layman  Elkem MetalsGorstich et Ll j
3 Pleasants
g8 Riverview Rg;?e i ku
7 Waverly . n

7 Cabot /
N. Viennagak Grove
. Degussa
&~ Shell _Belpre
Corner _ Jpg R
S -Dupont--_ | Trissler
Larkmead
A Hdgelawn ) Mountwood
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é/ AEP Transmission Zone

« Common Mode Contingency
. . Dorton
Violation A
) ) Beefhlde;_ :
 The Clinch River - Lebanon
138 kV line is overloaded for Ske
. F t
various common mode e _ ;
. . Fletcher Ridge Richlands
contingencies i
aypool Hi
e Recommended Solution:
Sag Study 1 mile of the LaaaNo nel e
Clinch River — Saltville Tl S Broadforg
; inch River |Leb
1_38kV line and replgce the - GRESEIED Lt
risers and bus at Clinch RN ‘
River, Lebanon, and EIk i
Garden Stations (B1483) ° 35V Copfertidge Db ot
o S00kV
« Estimated Project Cost: o 7esKv
3] ission Li
$O.22 M k;ansmlssmn Ines
. /\ 765 afinad
« Expected IS Date: Koy Sl
12/31/2013 N s
/\ 230 Wolf Hills
138
A 15 N. Bristol -
/\ 69 3 : )
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é/ AEP Transmission Zone

e N-1-1 Thermal Violation

« The East Lima - Haviland
138 kV line is overloaded for
the loss of the East Side -
North Delphos 138 kV line * My
and the loss of Convoy - '

Robison Park 345 kV or the

Haviland —

Robison Park 345/138 kV LEGEND
transformer . Su?s[denliﬂed
Substations
e Recommended Solution: kv ey TR
* oy T Rockporl
Perform a sag study on the o sk
East Lima - Haviland 138 kV Al
line to increase the o aaskv
. ] S00kYV
emergency rating (B1472) - (
; . T ission Li
« Estimated Project Cost: Vi
$014 M Q ::2 Ford Lima\
» Expected IS Date: A s Northwest LimaRockhill
12/31/2012 A ?zz East Sidg Lima /naver Road
/\ 115 Woodlawn
A 6o _ West Lima
o Ordinance JctSte ﬁing

WWW.pjm.com PIM©2010




e N-1-1 Thermal Violation

« The Corner - Layman
138 kV line is overloaded for
the loss of the Mountaineer —
Belmont - Kammer 765 kV line
and Belmont 765/500 kV
transformer and the loss of the
Belmont — Harrison 500 kV line

« Recommended Solution:
Perform upgrades and a sag
study on the Corner — Layman
138 kV section of the Corner —
Muskingum River 138 kV
circuit (B1480)

e Estimated Project Cost: $0.2 M
 Expected IS Date: 12/31/2013

WWW.pjm.com
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e N-1-1 Thermal Violation

line is overloaded for
various combinations of
single contingencies

« Recommended Solution:
These lines have been de-
rated to their summer
normal conductor rating. A
sag study will be performed
to determine if the
emergency rating can be
improved (B1499)

« Estimated Project Cost:
$0.16 M

» Expected IS Date:
12/31/2013

WWW.pjm.com
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e N-1-1 Thermal Violation

» The East New Concord-
Muskingum River 138 kV
line is overloaded for the
loss of the South Canton
765/345 kV transformer and
the loss of Ohio Central-
Muskingum River 345 kV

« Recommended Solution:
Perform a sag study on the
East New Concord —
Muskingum River section of
the Muskingum River —
West Cambridge 138 kV
circuit (B1473)

« Estimated Project Cost:
$0.15 M

» Expected IS Date:
12/31/2012

WWW.pjm.com
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é/ AEP Transmission Zone

e N-1-1 Thermal Violation i
« The Tristate - Chadwick #1 '
and #2 138 kV lines are
overloaded for various
combinations of single

Hanging Rock

Worth Proctorville

contingencies Belhaven East Proctorville | ton
1 . XygeQ PlantBellefSOOnltJ?h Point Dal.'.ré.hcabell Has|
« Recommended Solution: A o GEect Hikagton
Sag StUdy must be LEGEND =Ren Pq-.mt;\;ast Huntingtonpe“'I< sk
. e  Subs Identified i
performed for the 5.40 mile o i
Tristate — Chadwick 138 kV kv
. . . . o BOkV Lavalette
line to determine if a higher o 15Ky
. Midkiff
emedr%encyé E;’;mng can be e Lyn Metering
used (B14 o 345KV
. . o 500kv
» Estimated Project Cost: $0.3 ey
M Transmission Lines
KV

765
500 Busseyville
345
230
138
115
69

» Expected IS Date:
12/31/2013

e I
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. N-1-1 Thermal Violation

» The John Amos — St. Albans 138 kV
line is overloaded for the loss of the
Baker — Broadford 765 kV line and
the loss of Culloden - Wyoming 765
kV line

« Recommended Solution: Sag
studies may allow for operation of
these circuits up to their conductor
emergency ratings which would

eliminate the overloads for the d
contingencies listed (B1422)
/ Substations

e Estimated Project Cost: $0.3 M =
 Expected IS Date: 12/31/2011 o 15KV

138KV
230kV
345KV
500kV

e  785kV
Transmission Lines

LEGEND

®  Subs |dentified

e o o

WWW.pjm.com
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"é/ AEP Transmission Zone

Pennuille
* N-1-1 Thermal Violation i
e The Gaston - Desoto 138 kV line is Subst;ﬁ;nzn ;
overloaded for the loss of the ""o -
Linwood — Rosehill - Pendleton 138 Ay 198V
kV line and the loss of the ° :‘;::
Greentown - Jefferson 765 kV line o 500KV
» Recommended Solution: Perform a AEP Gaston Tr;ns:’:::ion -
sag study on the Desoto — Deer : kv n
Creek 138 kV line to increase the N\ j‘sz
emergency rating (B1416) e b n A 20
«  Estimated Project Cost: $0.1216 M L Delaware Desoto ﬁ =
« Expected IS Date: 12/31/2011 ffopan /=
Delco Battery
Cross Street il
Daleville

Madison

Delco Remy 5
Modoc
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é/ AEP Transmission Zone

«  N-1-1 Thermal Violation RELSELEE o imen
L] ubs ldentifie
e The Smith Mountain — Leesvile —

; Substations
onsboro Gomingo

Altavista - Otter 138 kV line and el kY .y
Ivy Hill ; @
Boones - Forest - New London — e Savseil 138KV
JohnMT — Otter 138 kV line are _ g IOokylie Roagvisw i
. Centerville orest South Lynchburg@possum Crerek ©  345kV 2\
overloaded for various N-1-1 o 500KV

e  763kV

contingency combinations

* Recommended Solution: Sag
studies may allow for operation of
these circuits up to their conductor
emergency ratings which would
eliminate the overloads for the
contingencies listed (B1427)

e Estimated Project Cost: $0.184 M
 Expected IS Date: 12/31/2011

New London Brush Tavern Transmission Lines
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115
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é/ AEP Transmission Zone

i i \ /i T Indistrail Par

. N-1-1 Thermal Violation p—— \ ¢
. The Rock Creek — Hummel Creek 138 kV ®  Subsdentified

line is overloaded for the loss of the Substations

Greentown 138KV — Mier - Wabash 138 kv [

line, and the loss of Dumont - Greentown i

765 kV line o 230kv
. Recommended Solution: a sag study will : :]Z::

be required to increase the emergency / s v

MOT for the line, station work at Transmission Lines

Huntington Junction station to replace bus kv

and risers, and station work at Sorensonto | /\ s Miami Wabash

replace the relays for the Hummel Creek — A 20 Rock Creek

Huntington — Sorenson line. Depending on A\ %5 =

the outcome of the sag study, more action /\ 500

may be required in order to increase the /\ s AEP

rating. Because the section of line between

Hummel Creek and Rock Creek and

between Huntington Junction and

Sorenson is only a section of the circuit Hummel Creek Vor Br

that runs from Hummel Creek to Sorenson, .

the entire circuit will have the sag study T Keveihe

performed upon it — approximately 33.5

miles (81437) Greentown Fisher Bodyn . .- creek

. Estimated Project Cost: $0.3 M
. Expected IS Date: 12/31/2011

Pennville

\ Jay
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é/ AEP Transmission Zone

- bk Ealls
\ Ivy Hill Graves Mill }

* N-1-1 Thermal Violation and et | S
Baseline Thermal Violation e OpossumiCreek: - S

«  The Smith Mountain — Candlers AEP i e
Mountain 138 kV line is overloaded Moseley . 138KV

230kV
345kV
S00kV
® 765kV

for the loss of the Jacksons Ferry —
Cloverdale - Joshua Falls 765 kV
line and Cloverdale 765/345 kV
transformer; and the loss of the

o o o

Rus

Transmission Lines
kV

Leesville - Smith Mountain 138 kV /\ 1

line and Leesville Unit 1 A -
 There is also a baseline thermal Q :i

violation for the Joshua Falls — Moneta A

Cloverdale 765KV line fault with a
stuck breaker at Cloverdale

« Recommended Solution: Sag
studies may allow for operation of
these circuits up to their conductor
emergency ratings which would Smith Mountain
eliminate the overloads for the Dl
contingencies listed (B1428)

e Estimated Project Cost: $0.132 M
 Expected IS Date: 12/31/2011

Whitehouse

Penhook

WWW.pjm.com PIM©2010




é/ AEP Transmission Zone
 Baseline Thermal Violation 1 /

«  The Chemical — Capitol Hill 138 kV Ns‘m

line is overloaded for the tower oy~ John Amos

outage of the Amos — Kanawh 345 — Ortin

kV line and the Kanawh — Sporn 345 Poplar Fork Da'ewovf!
kV line Tackett Creek Ch€MICA

« Recommended Solution: A sag .y LiRen Sarbidex0
study will be performed on the R
Chemical - Capitol Hill 138 kV line to
determine if the emergency rating Pt AlbA Chesterfield Avenue
can be utilized. If sag studies reveal LEGEND
no problems, the conductor B Sibs)derxiied N Slod

. .. Substations

emergency rating would eliminate KV

potential overloads in the area. B

(81423) ;Z:::: Grassy Fork e Kangwha River
e Estimated Project Cost: $0.1 M ;Z::
 Expected IS Date: 12/31/2011 o To5kV

Transmission Lines
KV

/\ 115

138 \

230

245 Hopkins
500
763 Beth Metering

«\Capitol Hill

e o o

S

WwWw.pjm.com PIM®©2010
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» Generator Deliverability
Violation

» The Solida - Bellefonte 138
kV line is overloaded for
various combinations of
single contingencies

» Recommended Solution:
Perform a sag study for the
North Proctorville — Solida -
Bellefonte 138 kV line to
increase its emergency
rating (B1494)

« Estimated Project Cost:
$0.09 M

» Expected IS Date:
12/31/2013

WWW.pjm.com

North Portsmouth I

Millbrook Park
Central Portsmouth

-~ South Ports;'houth
Argentum

LEGEND

. Subs ldentified
Substations
kV

o  G9kV

o 115kV
138kV
230kV
345kV
500KV
® 765KV

e o ©

Transmission Lines
kV

765

500

345

230

138

115

69

>

AEP Transmission Zone

Dogwood Ridge
East Wheelersburg

Greenup Hydro

Hanging Rock

Windsor

LN Proctorville
Belhaven o
AEP <Bellefonte East Proctorville
e . South Point -"""'Dari'é'hcabe"
South Point 5 E :
' “Kenova- ast Huntington
' Park Hill

| West Huntington

!:
elvepole Creek
Lavalette

Kentucky Elecyic SteelChadwick

t Lynn Metering

Aus-sgyvilte

PIM®©2010




"é/ AEP Transmission Zone

Bladensburg

e N-1-1 Thermal Violation

 The Ohio Central - Prep
Plant Tap 138 kV line is
overloaded for various N-1-1
combinations

« Recommended Solution:
Perform a sag study on the

West Coshocton

Conesville

e

Gonesvill?PﬁﬁFﬁtibn-Plaqta

Ohio Central — Prep Plant LEGEND .
. . ®  Subs |dentified
tap 138 kV circuit (B1474) ool e ‘/l
« Estimated Project Cost: o — AEP
$0.044 M | Ohio Central
138KV Bt
« Expected IS Date: o 280V EIAPEY RIS 2 e
o 345kV
12/31/2012 i o
°  765kV
Transmission Lines Powelson
KV Easf Pointe
A East New Concord
/\ 500 North Zanesville
/\ 345
/\ 230
L Zanesville : Bethel Ch h
/\ 115 East Zanesville SIHGEAUIG
= /\ e9

WWW.pjm.com PIM©2010




e Common Mode Contingency
Violation

e The S-073a - North Delphos 138
kV line is overloaded for the loss
of the Tillman — Dawkinss — Milan
138 kV line, Lincoln-T-131 Tap
138 kV line, Tillman-R-049 138
kV line, Tillman 345/138 kV
transformer, and Hoffman-
Tillman-St R14 345 kV line
(B1475)

* Recommended Solution: Perform
a sag study on the S73 — North
Delphos 138 kV line to increase
the emergency rating

e Estimated Project Cost: $0.075 M
 Expected IS Date: 12/31/2012

WWW.pjm.com

1 /o ATSI
South Hicksville

County Line Grabl[l

i
Hacienda Harper

iMilan
Anthony
Lincoln

Snu Pun \ "ll

LEGEND

L] Subs |dentified
Substations
kV

o BOkV

o 115kV
138KV
230KV
345kV
500KV
®  765kV

e ¢ o

Transmission Lines

kV

/\ 765

/\ 500

/\ 345

/\ 230 :
138 '

/\ 115

A\

AEP Transmission Zone

S.W. Defiance

Tillman
Baseline (P.P. Co-Op
Haviland
AEP
North Delphos
* Rockpor
R.P. Mone
Ford Lima
Northwest LimaRockhi
Thayer Roa
Eastown RoadWoadlawn
West Lima>te"ing
S.W. Lima
Dayton

PIM®©2010




é/ AEP Transmission Zone

« Common Mode Contingency Hacionda _Harper
Violation o

e The S73-T131 Tap 138 kV N
line is overloaded for Lincoln —
various common mode Ao Baseline (P.P. Co-Op)
1 1 2Py 4o Haviland
contingencies
e Recommended Solution: == %

Perform a sag study on the
S73-T131 138 kV line to -!
increase the emergency e .

North Delphos

. LEGEND

I’atlng (81476) e Subs Identified
. . Substati \ T
« Estimated Project Cost: i F°?L\'£
$0.03 M i FI0KY | Northwest LimaRockhill,
N o 230kv i Thayer Road
» Expected IS Date: ° 5KV Eastown Roadyoodlawn

o 500kV

West LimaStering
S.W. Lima 5

12/31/2012

® 765kV

Transmission Lines

138

/\ 230 Dayton

/\ 345 i
i City of St. Mary's

/\ 50 | WestMouiton

/\ 765 | ayton
i

B ———— |

WwWw.pjm.com PIM®©2010




é/ AEP Transmission Zone

e N-1-1 Thermal Violation

« The New Martinsville 138kv-
Natrium 138 kV line is
overloaded for the loss of
the Montaineer — Belmont -
Kammer 765 kV line, and
Belmont 765/500 kV
transformer; and the loss of
Belmont —Harrison 500 kV ik =

LEGEND

. Substations N
line kv .. Natrium-Plant
. o B9k [
e Recommended Solution: o 15k merton \

The Natrium — North Martin = ,/
138 kV circuit would need 345KV

o o o©

_ oy New Martinsville
an electrical clearance study o 7o jJ O
among other equipment | e ~_Pader(City
upgrades (B1477) A A s APS jacksonburg  Dents Rl
. . /\ 500
« Estimated Project Cost: N
$0.0995 M A fg: / YongBeach  Middisboume
« Expected IS Date: N\ s . M
12/31/2013 L 7

1
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é/ AEP Transmission Zone

Qr] aler!

e N-1-1 Thermal Violation Baselin

« The Eastown Road - hdviand
Rockhill 138 kV line is
overloaded for the loss of

the East Lima - Northwest e Delphos S
Lima 138 kV line and the
loss of Southwest Lima - AEP
West Lima 138 kV line LEGEND
« Recommended Solution: Rl s RockhillEgs
Perform a sag study on the w EastowniRoadiEsSye
West Lima — Eastown Road i A0l \
— Rockhill 138 kV line and QL —"

230kV
345kV
500kV

replace the 138 kV risers at
Rockhill station to increase |

e o o

®  TB5kV

the emergency rating Transmission Lines asi
kv WestdJoulton
(B1481) A 765 L Mary! \
. . St-Aarys
« Estimated Project Cost: Q o ¥
$0.065 M | AR o T,
138 ]
« Expected IS Date: N Q s A

12/31/2013

WWW.pjm.com PIM©2010
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. N-1-1 Thermal Violation

e The Dupont — Huntertown -
laotto 138 kV line is overloaded
for the loss of the Air Products —
Wilmington - Auburn 138 kV
line, Wilmington — Countyline -
Robison Park 138 kV line, and
Countyline - Countyline Load
138 kV line and the loss of
Concord - Countryside 138 kV
line

« Recommended Solution:
Perform a sag study for the
Albion — Robison Park 138 kV
line to increase its emergency
rating (B1482)

»  Estimated Project Cost: $0.0888
M

 Expected IS Date: 12/31/2013

WWW.pjm.com

N

Guardian_

LEGEND
. Subs |dentified
Substations

\k‘l.‘r

o B9kV

o 115kV
138kV
230kV
345kV

e o ©

500KV
®  7B5kV

Transmission Lines

kV

765

500

345

230

138

115

69

>>>>>>>

AEP Transmission Zone

o1

ot

Auburn Ci
t!"rA

Ligonier |
Northport Imington |
Albion i

South Hicksvill
ollingwood |
Laotto County Line  Grapjj|
° é
““Dupont (REMC)

Columbia \‘Q ] Hacienda Harph:‘:
[villan

2

SummitReed | Tillmar
Trier !

Meridian

/

untingto\

Industrial Park/Anthony

lllinois Road Spy Run

MoKy ———————
Sorensen iy Ende Rige

G.M. Fort Wayne

|
Wayne {[race
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« Common Mode Contingency
Violation

 The Harper - Hacienda 138
kV line is overloaded for
various common mode
contingencies

» Recommended Solution:
Perform a sag study on the
Hacienda — Harper 138 kV
line to increase the
emergency rating (B1484)

« Estimated Project Cost:
$0.0596 M

» Expected IS Date:
12/31/2013

WWW.pjm.com

AEP Transmission Zone

Stry er

De Kalb

Auburn City
Auburn

Albion ler~Auburn City Switch #5
! Lockwood Rd.
South Hicksville
ollingwood |
Ege ] :
County Line
LEGEND Laotto ty Grab|!l
& Subs Identified !
Substations bont (REMC}Hacienda Harper |
* ® ®  Milan
o 69KV ; N w === :
o 115kV Rob, |
138KV Summitreed | T
o 230kV Trier |
° e Industrial ParkAnthony
™~ o s00kv Lincoln |
®  765kV lllinois Road Spy Run | o
Transmission Lines .
k\/'\ Allen |
765 FcKinley———————- .
/\ 500 MQW Ridge -
N ry
/\ 345
/\ 230
138 G.M. Fort Myne%ynedale ' |
/\ 115 Hillcrest
/\ 69 R.P. Mone

RN

PIM®©2010
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« Common Mode Contingency
Violation

« The Jackson Road-Concord
138 kV line is overloaded for
various common mode
contingencies

» Recommended Solution:
Perform a sag study on the
Jackson Road — Concord
138 kV line to increase the
emergency rating (B1485)

« Estimated Project Cost:
$0.087 M

» Expected IS Date:
12/31/2013

WWW.pjm.com

LEGEND

L] Subs |dentified
Substations
kv

o BOKV

©  115kV

138kV

o 230kV

o 345kV

©  500kV

®  765kV
Transmission Lines

kv
/\ 765

/\ 500
/\ 345
/A 230

138
/\ 115
/\ 69

well

!

o /7

AEP Transmission Zone

Baroda

Osolo

Dunlop

Northeast

Alymouth burg

Burr Oa

PIM®©2010




é/ AEP Transmission Zone

 N-1-1 Thermal Violation

« The Matt Funk - Poages Mill APS
138 kV line is overloaded for
various combinations of \
single contingencies ) %&C,ovmm

« Recommended Solution: O
The Matt Funk - Poages Mill Pk

BN
w

Dominion

atawba

. Huntington Court
- Starkey 138 kV Ilne LEGEND Roanoke Electric Steel, .

H L] Subs |dentified H ck Inton
requires a sag s_tudy to S BlacksburgM - R( el
determine if a higher kv LA ALLS A i

. ey _ kumisjaPoages Mill
emergency rating can be o 1Sk Merrimac B"‘S g
- en ou In
utilized (B1486) i keracp
: . ; ° Falling Branch’ aEvlio
« Estimated Project Cost: i ol ofansbuig
$0032 M °  765kV Edgemont
Transmission Lines Blaine
» Expected IS Date: kv
/\ 785 .
12/31/2013 A 200 il
J/\ 345
/) 20 i) Thornton
138
it Floyd
| /\ 69
— e

WWW.pjm.com PIM©2010




"é/ AEP Transmission Zone

A Cry,
Hickory Cr.Nickersof

e N-1-1 Thermal Violation p

» The New Carlisle - Trall
Creek Substation 138 kV
line is overloaded for
various combinations of
single contingencies

e Recommended Solution:

Baroda

Perform a sag study on the Lroano
New Carlisle — Trail Creek kel I |
138 kV line to increase the . =0 E B =
emergency rating (B1487) o s &
« Estimated Project Cost; g LaPorte Jot Airco
$0.01 M i
) ExpeCted IS Date Tr;ns:?::ion Lines
12/31/2013 | kv
/\ 785
i AN
/\ 345
/\ 230
4 /\ 115
/\ 69
I

WWW.pjm.com PIM©2010




e N-1-1 Thermal Violation

 The Laporte - Olive 138 kV
line is overloaded for
various combinations of
single contingencies

« Recommended Solution:
Perform a sag study on the
Olive — LaPorte Junction
138 kV line to increase the
emergency rating (B1488)

« Estimated Project Cost:
$0.01 M

» Expected IS Date:
12/31/2013

WWW.pjm.com

—

LEGEND

®  Subs Identified
Substations
kv

o B9kV

©  115kV
138kV
230kV
345KV

e o o

500kV
®  765kV
Transmission Lines
kv
765
500
345
230
138
115
69

P

hecock

AEP Transmission

Michigan Cit
P y

La Porte Jct.

L
4

Zone

New Carlisle

Edison

Kankakee

Jackson Road

Du
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» Generation Deliverability
Violation

 The Grangston - Bellefonte
138 kV line is overloaded for
the loss of Baker 765/345
kV transformer

« Recommended Solution:
Perform a sag study for the
Bellefonte — Grangston 138
kV line to increase its
emergency rating (B1493)

« Estimated Project Cost:
$0.07 M

» Expected IS Date:
12/31/2013

WWW.pjm.com

aven
e . South Point
L

Bellefonte

uth Point-—
Kentucky Eléctric S IChadwilck Tri Sthte

Grangston

f 1 Hubbardstown
.! /
Busseyyville

East Proctorville /

East Huntington
- Kenova - West Huntington

Lavalette

East Lynn

AEP Transmission Zone
| ],

LEGEND
& Proposed Stations
®  Subs |dentified

North Crown City
- ' Substations

kv
° 115V
138KV
. o 23KV
Windsor | o 3w
i © 500KV

® 7E3kV

|
orth Proctorville Transmission Lines

Mily

> 2

15
138
/\ 230
/\ 345
/\ 500
A\ 785
=69

Hash Ri
" Cabell el 25

Darrah

Park Hill
AEP

foringMidkiff

PIM®©2010



. N-1-1 Thermal Violation

»  The Northeast Canton -
Wagenhals 138 kV line is
overloaded for the loss of the
South Canton - West Canton 138
kV line and the loss of the South
Canton — Negley - Reedurban 138
kV line and Negley - Negley Load
138 kV line

* Recommended Solution: The
North East Canton - Wagenhals
138kV circuit would need an
electrical clearance study to
determine if the emergency rating
can be utilized in order to fix
Reliability N-2 Thermal overloads
(B1500)

e  Estimated Project Cost: $0.02 M
 Expected IS Date: 12/31/2013

WWW.pjm.com

AEP Transmission Zone

American Transmissign Svstems Inc
LEGEND

. Subs |dentified
Substations

Wayview KV
Promway o 89KV
Belden Village o SiEw
138KV
West Canton Packard o 230kv
. Northeast Canton ° 345KV
o 500kV
® 785KV
Wagenhals Transmission Lines

Miles AvenuelTV Steel e

kv
Canton Central A 765 N
Timken @ /\ 500
Cloverdale

Torrey | /\ 345

Timken Richville /A \ 7\
230

South East Canto77\

138
South Canton /Faircrest A 115
e AEP- ®, /\ 89
/ AN
Malve

/

“blivar

PIM®©2010




e N-1-1 Thermal Violation

 The Centerville - Moseley 138
kV line is overloaded for
various combinations of single
contingencies

« Recommended Solution: The
Moseley - Reusens 138 kV
circuit requires a sag study to
determine if the emergency
rating can be utilized to
address thermal a thermal
loading issue for a category
C3 contingency (B1501)

« Estimated Project Cost:
$0.088 M

 Expected IS Date: 12/31/2013

WWW.pjm.com

S/

LEGEND

Subs |dentified

Substations

kV
]

o

o o ©

Transmission Lines

kv

B

69KV

115kV
138kV
230kV
345kV
500KV
T65kV

765
500
345
230
138
115
69

AEP Transmission Zone

Dominion
Reusensone|
BoonsboroGomingo
Ivy Hill Graves Mill g_
" BrookvillePeaksview
Centerville 2 ForestEast Lynchburg
dale
Moseley / Spossup Ole
\ “ New London
L - Brush Javern
Rustbur,
bn Court :
jton e
Johnson Mountain
Dominion
Moneta
Otter
Hall Branch P.8 Aftavista
g Gladys D.P.
Blaine Smith Mountain Airy
> Hickory Grove D.P.
ank Hill
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"é/ AEP Transmission Zone

e N-1-1 Thermal Violation LEGEND
L] Subs |dentified
e The Cross Street — Hogan 138 kV Substations
line is overloaded for the loss of the kv = Jay
Madison - Daleville - Medford — 138KV

230KV
345kV
500kV

Desoto 138 kV line, and the loss of
Desoto 345/138 kV transformer

e o o

. Gaston
« Recommended Solution: Perform a ¢ T AEP
Transmission Lines
sag study on the Delaware - KV

Madison 138 kV line to increase the 7\ B

emergency rating (B1417) Ao e
» Estimated Project Cost: $0.0744 M Q = Hogan entem Park seoto
/\ 785 .

 Expected IS Date: 12/31/2011

Rose HilCross Street Medford

L ] -
Daleville

Madison

Pendleton

Meadowbrook
Delco Remy 5

N

WWW.pjm.com PIM©2010



é/ AEP Transmission Zone

Beaver Creek

LEGEND
®  Subs |dentified
Substations
kv
-] 115kV
138kV

. N-1-1 Thermal Violation

e The Fremont — Clinch River 138 kV
line is overloaded for the loss of the
Big Sandy — Busseyville 138 kV line

ek

and the loss of the Clinch River - ol
Dorton 138 kV line o s00kv

«  Recommended Solution: Sag B o
studies may allow for operation of kv
these circuits up to their conductor A A

230
345

emergency ratings which would
eliminate the overloads for the Fleming
contingencies listed (B1429)

e Estimated Project Cost: $0.172 M
 Expected IS Date: 12/31/2011

Clinchfield

WWW.pjm.com PIM©2010
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. N-1-1 Thermal Violation

e The Rockhill — East Limal38 kV line
is overloaded for the loss of the
Southwest Lima - West Lima 138 kV
line and the loss of the East Lima -
Ford Lima 138 kV line or for the loss
of the Concord - Jackson Road 138
kV line (for rate A)

« Recommended Solution: a sag study
will be required to increase the
emergency rating. Depending on
the outcome of this study, more
action may be required in order to
increase the rating. (B1418)

e Estimated Project Cost: $0.0176 M

 Expected IS Date: 12/31/2011

WWW.pjm.com

AEP Transmission Zone

North Delphes

Rockpo N: Woodcock

LEGEND
®  Subs Identified
Substations
kv
o 115kV
138kV
230kV
345kV
500KV
e 785KV
Transmission Lines
kV
/\ 115
138
230
345
500
765

e o o

>>>>

For

Rockhill
.
Northwest Lima ayer'Road
East Side Liga
Woodlawn
West Lima

Ordinance Jct Sterling

Shawnee Road
S.W. Lima
o

Lynr
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e N-1-1 Thermal Violation

« The East Lima - Ford Lima
138 kV line is overloaded for
various combinations of
single contingencies

« Recommended Solution:
Perform a sag study on the
East Lima — Ford Lima —
Rockhill 138 kV line to
increase the emergency
rating (B1471)

« Estimated Project Cost:
$0.018 M

» Expected IS Date:
12/31/2012

WWW.pjm.com

AEP Transmission Zone

LEGEND
®  Subs |dentified
Substations
kv
@  B9kV
o 115kV
138kV

230kV
345kV
500kV
®  7B5kV

0s

N. Woodcock

o ©o o

Rockpo

Transmission Lines
kV

/\ 785

A E. Lima,

A i: Ford Lima 2

J\ 115 Northwest Lima .Rm::khill

o2 East Side Lima ' ¢Ye" RQad
Woodlawn

West Lima
Ordinance JCtSterling

Shawnee Road
S.W. Lima
o

Dayton
__ﬁ——‘kxxﬁ\“h \\\\\\\\\\

\Newton

We
Lynn
Dayton
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é/ AEP Transmission Zone

. N-1-1 Thermal Violation

e The Findlay Center — Fostoria Ctl
138 kV line is overloaded for the Buckley Rd.
loss of the East Lima - New Liberty Fostoria Ctl ) West End Fostoria
138 kV line and the loss of Fostoria

Central - Northeast Findlay Tap - Findlay Center ,//
East Leipsic o

North Findlay 138 kV line

« Recommended Solution: a sag study owLiberty Findz:"“"e“‘ Findiay
will be required to increase the
emergency rating for this line. The
section of line between Fostoria

Airco (N.C. Co-Op)

LEGEND

Central and Findlay Tap is only a e Subslidentiied AEP ,
section of the circuit that runs from Substations seuh Beng’t‘
Findlay Center to Fostoria Central to -

New Liberty, the entire circuit will 138KV

230kV

have the sag study performed upon Sim
it — approximately 20.1 miles. 500KV N. Woodcock
(81419) ® T65kV

Transmission Lines

» Estimated Project Cost: $0.0804 M k\;\ .
 Expected IS Date: 12/31/2011

138
230
345
500

e o o

2 m—
B e
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. N-1-1 Thermal Violation

« The Coventry — Engle Ridge —
Sorenson 138 kV line is overloaded
for the loss of the Sorenson - lllinois
Road - Industrial Park 138 kV line
and the loss of the Allen - Sorenson
345 kV line and Allen 345/138 kV
transformer

e Potential Solution: Perform a sag
study on the Sorenson - McKinley
138 kV line to increase the
emergency rating (B1421)

e Estimated Project Cost: $0.0472 M
 Expected IS Date: 12/31/2011

WWW.pjm.com

Sorenson\

N

/

AEP Transmission Zone

Dupoht (REMC)

Hacienda

3b159rr Fark

Summit Reed
Trier
State Street

Anthony Lincoln
Industrail Park

lllinois Road Spy Run
- — T— LEGEND
Engle-R’iﬁge e  Subs Identified
3 *Qogeﬂ’fd 2 Substations
kv

138kV
230KV
345kV
500KV
e 765KV
Transmission Lines

o o o

G.M. Fort Wayne

Wayned

138
230
345

/\
N\
/\ 500
A

PIM®©2010

Harper

en

st



"é/ AEP Transmission Zone

. N-1-1 Thermal Violation

« The Benton Harbor - West Street - i
Hartford 138 kV line is overloaded Substations
for the loss of the Corey - Mottville i

Tap - East Elkhart 138 kV line and A Jr———

the loss of Colby - Kenzie Creek 20

138 kV line ¥
. Recommended Solution: Perform a

LEGEND

e o o

®  765kV
Transmission Lines

sag study for the Benton Harbor — kv
West Street — Hartford 138 kV lineto | /\ in West Street -
improve the emergency rating A 20 Benton Harbor
(B1424) Q a8 ’
e Estimated Project Cost: $0.05 M /A 765 /_Riverside
 Expected IS Date: 12/31/2011 _ AEP
Hick?_r:lgr Cr'NickersoncryStal
/ Main Street

Colby
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. N-1-1 thermal violation

» The East Monument — East Danville
138 kV line is overloaded for the loss
of the Danville - East Danville 138
kV line and East Danville 230/138
kV transformer and the loss of the
Axton - Jacksons Ferry 765 kV line
and Axton 765/138 kV transformer

» Recommended Solution: Sag
studies may allow for operation of
these circuits up to the conductor’s
maximum operating temperature
which would eliminate the overloads
for the contingencies listed (B1425)

e Estimated Project Cost: $0.016 M
 Expected IS Date: 12/31/2011

WWW.pjm.com

Ridgeway

Stockton

Axton
L ]

Dan River

AEP Transmission Zone

Bearskin

Dominion

Banister

East Danville

Danville @

East Monument Ve

(=]

Rigis

LEGEND
®  Subs Identified
Substations
kV
o 115kV
138kV
230kV
345kV
500KV
e  765kV

o o o

Transmission Lines
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é/ AEP Transmission Zone

e N-1-1 Thermal Violation SL':"’:”"M
e The Reusens — Graves 138 kV line Boxwood Substations
is overloaded for the loss of the ""‘o .
Joshua Falls - East Lynchburg 138 i 138KV

230kV
345kV
S00kV
Reusens e 765KV

kV line and the loss of the Joshua
Falls - Opossum Creek 138 kV line

e o o

. Recqmmended Solution: Sag o Monel S
studies may allow for operation of Comies kv
these circuits up to the conductor’s g ke (N
maximum operating temperature pidil Sraves Ml A 20
. L. East Lynchburg A %5
which would eliminate the overloads Opossum\Creek
. . . Centerville Forest - /\ 500
for the contingencies listed (B1426) South Lynch B0 /\ 765

e Estimated Project Cost: $0.020 M
 Expected IS Date: 12/31/2011

Cangiets Mountain \
New London
Brush Taver

/ Rustburg c\

Johnson Mountain

WWW.pjm.com PIM©2010
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. N-1-1 thermal violation

» The Kenova — Tri State 138 kV line
is overloaded for the loss of the
Davis Besse Unit 1 and the loss of
Baker 765/345 kV transformer

« Recommended Solution: Sag
studies may allow for operation of
these circuits up to their conductor
emergency ratings which would
eliminate the overloads for the
contingencies listed (B1432)

e Estimated Project Cost: $0.048 M
 Expected IS Date: 12/31/2011

WWW.pjm.com
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N-1-1 Thermal Violation

The Madison — Daleville — Medford
138 kV line is overloaded for the loss
of the Hogan - Cross Street -
Madison 138 kV line and the loss of
Desoto 345/138 kV transformer

Recommended Solution: Perform a
sag study on the line from Desoto to
Madison. Depending on the
outcome, additional measures may
be taken to increase the rating;
Replace bus and risers at Daleville
station; Replace bus and risers at
Madison station (B1434)

Estimated Project Cost: $0.5 M
Expected IS Date: 12/31/2011

WWW.pjm.com
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é/ AEP Transmission Zone

¢ N-1-1 Thermal Violation N P— Rardny orior e e G -
. The Sorenson — lllinois Road 138 kV line is ®  Subs Identiied Northport AN
overloaded for the loss of the Sorenson - Substations e
Coventry Tap - Engle Ridge - Mckinley | -
138 kV line and the loss of the Allen — Sy o
Sorenson 345 kV line and Allen 345/138 °  230kv _—
kV transformer il i i-
e  500kvV .
. Recommended Solution: a sag study will o 785KV Dubont (REMC) |
be required to increase the emergency Transmission Lines Colufibia Hacienda H;T:;
MOT for this line and station work at Illinois N ¥ £ ;
Road to replace bus and risers. Depending | 7\ e o= i;
on the outcome of the sag study, more A 20 S“""”“‘“‘*;‘;'er i
action may be required in order to increase A\ %5 o :
the rating. Because the section of line /\ 50 gl o indusrail Parg M P2Y
between lllinois Road and Sorenson is only | /> ™ lllinoisiRoad A Spy Run
a section of the circuit that runs from
Industrial Park to Sorenson, the entire or———— e
circuit will have the sag study performed Sorenso\n}. __emle ‘r:::;l:y ' |
upon it — approximately 19.4 miles (B1436)
. Estimated Project Cost: $0.2 M Huptirigton W, o
. Expected IS Date: 12/31/2011 T L ey
Miami Wabash i

Rock Creek Davion
MM Dayteg

WWW.pjm.com PIM©2010




. N-1-1 Thermal Violation

» The Clinch River — Clinchfield 138
kV line is overloaded for the loss of
the Clinch River — Dorton 138 kV
line and the Clinch River — Fremont
138 kV line

* Recommended Solution: Perform
electrical clearance studies (a.k.a.
sag studies) to determine if the
emergency rating can be utilized
(B1444)

e  Estimated Project Cost: $0.096 M
 Expected IS Date: 12/31/2012

WWW.pjm.com
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AEP Transmission Zone

Fremont

AEP
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o o o

Transmission Lines lel}
kV

115
138 ct
230
345
500 ge
765

o

Clinchfield

L ]
Clinch River E
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é AEP Transmission Zone
e« N-1-1 Thermal Violation e \ _-La'l;il;l 4 ountfineer

 The North Crown City — Mercerville — s'b tsi‘_ﬁ"‘e"““ed \ =
Addison 138 kV line is overloaded for | ’5?1‘"\/

,tl'

kv

the loss of the Marysville 765/345 kV | © s Addison
transformer and the Tangy - = )
Marysville 345 kV line and the loss of
Sporn 345/138 kV transformer, Sporn

230kV
345kV
500kV
®  765kV

e o o

A - Sporn A 138 kV line, Sporn A- Transmission Lines
Sporn A 138 kV line "‘;\ -
e Recommended Solution: Perform a 138

230
345
500
765

sag study on the Addison (Buckeye
CO-0OP) — Thivener and North Crown
City — Thivener 138 kV sag study and
switch (B1445)

« Estimated Project Cost: $0.08 M
 Expected IS Date: 12/31/2012

>>>>

Mercerville (Buckeye Co-Op)

South Buffalo

North Crown City

Windsor

WWW.pjm.com PIM©2010



» Generator Deliverability Violation

e The Dexter — Elliot tap 138 kV line is
overloaded for the Muskingum —
Waterford 345 kV line fault with the
stuck breaker at Muskingum

e Recommended Solution: Dexter —
Elliot tap 138 kV sag check (B1447)

e Estimated Project Cost: $0.0672 M
 Expected IS Date: 12/31/2012

WWW.pjm.com

AEP Transmission Zone
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"é/ AEP Transmission Zone

 Baseline Thermal Violation e,
« The Meigs Tap — Rutland 138 kV line S D - Sasidened
is overloaded for the Muskingum — Reston mG
Waterford 345 kV line fault with the ° 15ky
stuck breaker at Muskingum e <
* Recommended Solution: Meigs tap — e /
Rutland 138 kV sag check (B1449) YRt o oy
«  Estimated Project Cost: $0.01964 M e s
« Expected IS Date: 12/31/2012 P
/\ 230
/\ 345
AEP /\ 800
VAN
Meigs #2 Dexter
Meigs (Buckeye Co-Op) ¢
Conwi Wilksville
\w\/}iat!ick
Pillsbur Meigs #1 aes
’ *'Rutland

“—_Mountgineer
i

/ L'a'kin ﬁ
\ = Americhd Alloy8 %
Fi -
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"é/ AEP Transmission Zone

. . Bridgeville

* N-1-1 Thermal Violation e e

*  The North Muskingum — Muskingum SR ]| ® subsidenttied
River 138 kV line is overloaded for Tt
the loss of Kammer - Maliszewski - o 15KV
Marysville 765 kV line and v
Maliszewski 765/138 kV transformer o askv

©  500kV

and the loss of Ohio Central -
Muskingum River 345 kV line

e  785kV
Transmission Lines
kV

* Recommended Solution: Muskingum ‘ A s
— North Muskingum 138 kV sag cannelylle A 128
Che_Ck (81450)_ North Muskingum A\ ¥
e Estimated Project Cost: $0.0148 M #: Q 0
 Expected IS Date: 12/31/2012 Muskingum Riy,
.ri; etal
verly
terford
Wolf Creek
Goodrich
_ Mill Creek
Harmar Hill
Layman Elkem MetalsG9[9U5h‘- .

APS
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"é/ AEP Transmission Zone

* N-1-1 Thermal Violation e
* The Sharp Road — North Newark 138 D s e
KV line is overloaded for the loss of Ral e I
the East Lima - West Newton — Lynn ° 15k
- South Kenton 138 kV line and the iy
loss of Academia - West Trinway - o sk
Ohio Central 138 kV line I T i
e Recommended Solution: North Bloomfield  gharp Road :;ansmission Lines 1
Newark — Sharp Road 138 kV sag . A us
check (B1451) i 138
» Estimated Project Cost: $0.0776 M N
« Expected IS Date: 12/31/2012 - AEF R Q 8

Millwood
West Trin
Reform
North-Newark Fraze’y,vbu/rg
—t‘.

Gahanna Heath

WWW.pjm.com PIM©2010




"é/ AEP Transmission Zone

West Coshocton

. Baseline Thermal Violation

e  The North Zanesville — Zanesville 138
kV line is overloaded for the bus fault
at Ohio Central with the loss of the
East Point — Ohio Central 138 kV line
and Ohio Center — S. Cochocton

LEGEND

South Cosl ®  Subs Identified

Substations
kV
o  115kV
138kV
Conesville

// 1~ Conesville P 0K

345kV
S00kV

e o o

138kV line i s
 Recommended Solution: North /—/ / Ui |
Zanesville — Zanesville 138 kV sag , A 1
Reform Ohio Central
check (B1452) 7 138
» Estimated Project Cost: $0.0188M A s ge
« Expected IS Date: 12/31/2012 Powslsan Q =

Newark Center

East New Concord

North Zanesville

[ ]
Zanesville ?

East Zangsville EatislEhuich

Britigeville
West Philo_ -
0 cpandlergville

South Cumberland
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é/ AEP Transmission Zone

West Coshocton

N-1-1 Thermal Violation

The North Zanesville — Powelson and

Ohio Central — Powelson 138 kV line is
overloaded for the loss of South Canton
345/138 kV transformer and the loss of

the Ohio Central - East Point - East

// |~ Conesville P
Zanesville — Philo 138 kV line inway ,)
Recommended Solution: North /—/ /

Zanesville — Powelson and Ohio Central Ohio Central

South Cos

0

— Powelson 138 kV sag check (B1453) Ry Fyvfsburg .
Estimated Project Cost: $0.1304 M
Expected IS Date: 12/31/2012 AEP Powelson ;

Newark Center

East Pointe

North Zanesville

Zanesville i

® East Zangsville

Substations

kv
°

o o o

LEGEND
Subs ldentified

115kV
138kV
230kV
345kV
500kV
765KV

Transmission Lines N

/\

A
N\
/\
7AN

115
138
230
345 ge
500
765

East New Concord

Bethel Church

Britigeville

West Philo_ -

Philo o ndlerdville

WWW.pjm.com
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é/ AEP Transmission Zone

. Basecase Thermal Violation and N-1-
1 Thermal Violation

* The Ross — Delano — Scioto Trail 138
kV line is overloaded for the North
Fork — Bixby 345 kV line fault with
stuck breaker at North Fork and
various combination of single
contingencies

* Recommended Solution: These
circuits have been de-rated to their
normal ratings and could benefit from
an electrical clearance study to
determine if the emergency rating can
be utilized (B1454)

e Estimated Project Cost: $0.064 M
 Expected IS Date: 12/31/2012

LEGEND

®  Subs Identified

Substations 4

kv

©  115kV
138kV
230KV
345kV
500kV
®  765kV

o o o

Circleville
Praxai.rHargus_
Scioto Trail Scippo Trail /-

138

Transmission Lines

pont

AN
AN
/\ 500
AN

Delano

®
Kenworth

Ross

L]
Mulberry
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AEP Transmission Zone

N-1-1 Thermal Violation

The Sunny — Canton Central —
Wagenhals 138 kV line is overloaded
for the loss of the Sunnyside —
Wagenhals 138 kV line and the loss

LEGEND
®  Subs Identified
Substations
kv

omway o  115kV
Belden Village 138kV
230kV

of the Canton Central — Wagenhals
138 kV line or the loss of the Canton
Central — Wagenhals 138 kV line and
the loss of the Canton Central —
Wagenhals 138 kV line

Recommended Solution: A sag check
will determine if all circuits can be
operated at its summer emergency
rating of 396 MVA (B1455)

Estimated Project Cost: $0.032 M
Expected IS Date: 12/31/2012

Cloverdale

345kV
500kV
®  763kV

o o o

West CantonPackard Northeast Canton

Transmission Lines

| /\ 115 B
Miles Avenue WWagenhals =

LTV Steel /\ 230

: J\ 345

Sunnyside é‘C a v dieie
N

Reedurban I'mken nton Central

° 765

A.G.A. Ga
Torrey

Timken Richville

South East Canton
Faircrest
anton

North Strasburgh

WWW.pjm.com
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é/ AEP Transmission Zone

e Common Mode Contingency Violation = TR
*  The Windsor — Tiltonsville 138 kV line is | § Toeeseon
overloaded for the tower outage of the Substations
Wylie Ridge — Tidd 345 kV line and the "% s
Tidd — Collier 345kV line Pl
 Recommended Solution: The Tiltonsville | ¢ **
- Windsor 138 kV circuit has been de- o TRV
rated to its normal rating and would e aeidlil
need an electrical clearance study to o~ South Cadiz M
determine if the emergency rating can A 20 o
be utilized (B1457) /i W O
o ibe ! aysville Washington
« Estimated Project Cost: $0.02 M e AEP S il APS | ogonda

« Expected IS Date: 12/31/2012 {iitonsyille
; Valley Grove :.

/i e County Line :i Enon
Bethleham j

S Wa hmgtonBig Grave Creek :;
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"é/ AEP Transmission Zone

»  Generator Deliverability Violation T
* The Dexter — Meigs 138 kV line is Strouds Run B subeteainis
overloaded for the Muskingum — Fesich T
Waterford 345 kV line fault with the ° 115k
stuck breaker at Muskingum i A
« Recommended Solution: Dexter — & ety /
i i Waterloo o 500kV
Meigs 138 kV Electrical Clearance o To5kV
StUdy (81448) :’;ansmission Lines
» Estimated Project Cost: $0.00824 M A s
» Expected IS Date: 12/31/2012 A 20
/\ 35
AEP /\ 800
VAN
Meigs #2 Dexter
Meigs (Buckeye Co-Op) ¢
Cori Wilksville
\w\/}iat!ick
Pillsbury Meigs #1 S
® Rutland

“—_Mountgineer
&y

/ L'a'kin 4
\ = Americhd Alloy8 %
fi ;

WwWw.pjm.com PIM®©2010




é/ AEP Transmission Zone

. Baseline Thermal Violation

 The Kenova — South Point 138kV line LEGEND
is overloaded for the loss of Baker B seccotrer Ny
765/345 kV transformer B upentons ]
e Recommended Solution: Several ki =
circuits have been de-rated to their 5 e file
normal conductor ratings and could i

Fayette (Buckd °© 70KV
Transmission Lines

benefit from electrical clearance . Oxygen Esugm
studies (a.k.a. sag studies) to |

_ ‘ _ Bellefonte | T ot KV
determine if the emergency rating can _South Poin % e
be utilized (B1459) 138 fah
. . South POill'lt 5 /\ 230
e  Estimated Project Cost: $0.00536 M Kenova * A 5
L} rd = ___..--""'. West Hur /\ 500
 Expected IS Date: 12/31/2012 = e
Twelvepole Creek
Kentucky Electric Ste'gl Chadwick

Lavalette

Grangston |
East Ly etering
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. N-1-1 Thermal Violation

 The Belpre — Parkersburg 138 kV line
is overloaded for the loss of the Oak
Grove Substation — Waverly 138 kV
line and the loss of Willow Island —
Cytec 138 kV line

» Recommended Solution: Perform a
sag study on the Parkersburg
(Allegheny Power) — Belpre (AEP)
138 kV sag study (B1446)

e Estimated Project Cost: $0.007 M
 Expected IS Date: 12/31/2012

WWW.pjm.com
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®  Subs |dentified
Substations
kv
o 115kV
138kV
230KV
345kV
500kV
e 765KV

e o o

Transmission Lines

/N 15

138
/\ 20
/\ 345
J\ 500
N

765

AEP Transmission Zone

Wolf Creek
Goodrich
Mill Creek
Harmar Hill
= Duck Creek
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Dominion Criteria Violation

Problem: Line loading at Pearsons and Old
Church Subs. exceeds 100 MVA.

Solution: Extend the line from Old Church to
Chickahominy 230 kV (b0767)

Previous Estimated Project Cost: $17.0 M
New Estimated Project Cost: $39.0 M

Previous Projected IS Date: November 2009
New Projected IS Date: March 18, 2011

LEGEND
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Dominion Transmission Zone
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N Q ;;5 7 _Brown Boyeri
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NERC Category B Violation

Previously approved RTEP upgrade

Problem: Loss of Lanexa to Harmony
results in low voltage on underlying 115
kV

Proposed Solution: Build a new 230 kV
line from Yorktown to Hayes (b0779)

Previous Estimated Project Cost: $25.0 M
New Estimated Project Cost: $74.0 M

Projected IS Date: May 2012

LEGEND
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Substations
kV
o 69KV
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NERC Category C Violation

Previously approved RTEP upgrade

The outage of line #73 Four Rivers to
Elmont with Four Rivers 115 kV
generation off causes low voltages at
line #45 Four Rivers to Fredericksburg
115 kV

Also Line #47 Four Rivers to
Fredericksburg overloads for the outage
line #29 Fredericksburg to Possum Pt
and Fredericksburg 230/115 kV

Recommended Solution: Install 2nd
Fredericksburg 230/115 kV
Autotransformer (b0758)

Estimated Project Cost: $5.5 M

Previous Projected IS Date: 5/1/2013
New Projected IS Date: 5/1/2012
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Dominion Transmission Zone
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é/ Dominion Transmission Zone

Dominion Criteria Violation

. Dominion Distribution has requested a new 230 LEGEND
kV delivery by 2013 to serve the expansion of ®  Subs Identified
an existing datacenter customer. Initial Substations
requested capacity is 70 MW in 2013, growing i
to 100 MW by 2015 : Tf::v

. No existing 230 kV lines are located in the 138KV
area. If a 230 kV line is extended from NIVO to o 230kv
Waxpool then loading on that radial line will o 345KV N
exceed 100 MW and networking will be 2 SO0y [ Jodsantview; .
required. If a 230 kV source is extended from S Askbum
Shellhorn then radial line loading will exceed Jransmisslan‘Lines :

100 MW and contingencies will drop more than g s “adeBEco
300 MW violating DVP and PJM criteria NE

. Proposed solution

o] Network NIVO and Waxpool
Substations with Shellhorn Substation

o] Construct a 230 kV underground line
approximately 1.6 miles from existing
NIVO Substation to Waxpool Substation

o] Install a four-breaker, 230 kV ring-bus at
Waxpool Substation CedarGrave

o] Network Waxpool Substation by PRee
constructing a 230 kV overhead line
approximately 2.1 miles from Waxpool o
Substation to Shellhorn Substation and WD
install two additional 230 kV breakers at
Shellhorn

. Estimated Project Cost: $30 M
. Projected IS Date: May 2013
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NERC Category B Violation

 Problem: The N-1 contingency loss
of NOVEC'’s 115 kV transmission
circuit #923 will result in an overload
of Dominion’s Line #134 (Bull Run-
Harrison DP) while trying to restore
load. Additionally, normal loading on
Line #134 (radial) is above 100 MW

* Proposed Solution:

— Re-build Lines #134 and #163 for
higher capacity, approximately 0.5
miles from Bull Run Substation to
Harrison DP

— Install a tie-switch between the lines
at Harrison DP

e Estimated Project Cost $3.0 M
 Projected IS Date: May 2013

Dominion Transmission Zone
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Dominion Criteria Violation

e Dominion Distribution has requested a
new 230 kV delivery by 2013 to serve
forecasted system conditions
associated with the MetroRail
extension into Loudoun County and
also increased loading due to
continued datacenter development.
Initial load is 30 MW in 2013 growing
to 60 MW by 2015.

e The initial installation will include
looping Line 2095 approximately 200
feet in-and-out of the station and
installing two 230 kV breakers to
avoid having 300 MVA exposed to a
single contingency event, Line stuck
breaker failure L2095 (227T2095).
The loss of 300 MVA would exceed
Dominion and PJM criteria

e Estimated Project Cost $3.0 M
* Projected IS Date: May 2013
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NERC Category A Violation

Problem: Block load additions at NOVEC's
Gainesville DP is increasing load by 120-
140 MW over the next several years. By
summer 2012, the transformer feeding their
DP will be above its emergency rating
(269.1 MVA) under normal conditions.

Proposed Solution:

— At Gainesville Substation, create two 115
kV straight-buses with a normally open
tie-breaker

— Upgrade Line 124 (radial from Loudoun)
to a minimum continuous rating of 500
MVA and network it into the 115 kV bus
feeding NOVEC's DP at Gainesville

— Install two additional 230 kV breakers in
the ring at Gainesville (may require
substation expansion) to accommodate
conversion of NOVEC'’s Gainesville to
Wheeler line

—  Convert NOVEC's Gainesville-Wheeler
line from 115 kV to 230 kV (will require
replacement of three transformers total at
Atlantic and Wheeler Substations)

Estimated Project Cost $20.0 M*
Projected IS Date: May 2013

* Note: After conversion to 230kV there will be several
radial 230kV lines approaching 100 MW; DVP is evaluating
options that will be presented at a later TEAC

Dominion Transmission Zone
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o 115kV :|
138KV cola |
o 230kV i £
o 345kV / 1
o 500KV
S Lo Cub-Run D.P. Gallows Rogp
4ntValley D.P.
Transmission Lines a0 Burke Braddo }_
KV enttevittendustrial )/F)
/\ 785 v
Ay : : detu/jH
/\ 345 Gainesyville -
Kea ill
230 /l
A s Wellington i
Domi
/\ 115
iy @ Lo}
Gainsville DP M
Upgrade [
keridge
Smokelywn D.P
Warrenton /(})))
Independent Hill D.P.Minnigwfie D.P.Bef el D.P.

: i
Linde ndale /y/

/-‘-\/ Z
Couplg¥/ Club D .

Elk Run D.P.

.nRemington : O\ I~
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NERC Category C Violation

»  Previously approved RTEP upgrade

» Problem: The failure of the
Fredericksburg 230kV breaker
#2090T2104 results in load loss
greater than 300MW — Dominion &
PJM Criteria violation

» Proposed Solution: Install a 230kV,
3000 amp breaker at Cranes Corner
Substation to sectionalize the 2104
line into two lines. Project(b1311)

*  Previous Estimated Project Cost:
$0.75 M

e New Estimated Project Cost: $1.1M

* Projected IS Date: 05/01/2014

Indefendent\{irEsR.Linge] Gt

Elk Run D

o ik risville
!

Dak Green
Unionville

Idernes:

Locust Grove

Loclist Grove-DyP.

L_Marsh Rup2.T.

Fredericksburg(
L\

Todds Tave '\ DP.

Dominion Transmission Zone

I

9, e
Sowgflo DP Aot

kV

o o o

kV

1"

Birchw

\ ®
s D.R Mine Road

\ D mrll@

Slabtown/D.P.

SIS

Ofilthel DP )y, L -
VO

LEGEND
: &  Subs ldentified
"| Substations

115kV
138kV
230kV
345KV
500KV
765KV

Transmission Lines |

115
138
230
345
500
765

ve

=

\‘-.

\\Chancello \
| River D.P.

)

Woodpecker D.P.

St. Johns
otihs D.P.
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é/ Dominion Transmission Zone

. ] | X\, Beaumeade \
NERC Category C Violation ' '-'g : LEGEND
_ 75 Sterling Park S
» Previously approved RTEP upgrade T
* Problem: The Burke to Sideburn e pin
underground circuit overloads for the nipe
N-1-1 loss of Bull Run - Loudoun 230 Transmission Lines
kV and Clifton - Pender 230 kV % 4
* Proposed Solution: Install 2" Burke N .
to Sideburn 230 kV underground e N i
cable (b1089) Q =
) ) Dominion ik
« Previous Estimated cost: $4.0 M =2 p Road

N / Cub-Run D.P.
breiNaot Valley D.P.

 New Estimated cost: $9.0 M

\N Burke
\. agon D.P. - :
. b S Centreville In I
« Projected IS date: 6/1/2014 N S
Catharpin Haison 'H!J
_" Pandar Sideburn
Stonewall -\ L]
ainesville ods D.P. }-Clifton
3 Godwin D.P. § sy,
lingtof B \ QP.

Prince William

B "M Airport D.P.

WWW.pjm.com PIM©2010




é/ Dominion Transmission Zone

NERC Category B & C Violation
\

LEGEND
®  Subs Identified

. Previously approved RTEP upgrade

Substations
. Problem: For the N-1 loss of radial 230kV kv
Line #2011 (Clifton-Cannon Branch), Line % :;Z:‘\:
#172 (Gainesville-Lomar DP) and Line o i
#163 (Bull Run-Airport DP) will load to o 35KV
o  500kV

102% and 105%, respectively, while trying
to restore the load. Additionally, the
Gainesville 230/115 kV transformer will

e 765KV
Transmission Lines
kv

load to 96%. _Catharpin N\ 115
. For a 2" N-1 event (loss of the Gainesville A ;jz ~
230/115 kV TX), Line #163 would exceed A us
its emergency rating between Bull Run and lifton | A 500
Woods DP (approx 4 miles) and between AN

Woods DP and Cannon Branch (approx
2.7 miles).

. Proposed Solution: Build Cannon Branch
to Nokesville 230 kV Line (b1332)

. Estimated Project Cost: $40 M

. Previous Projected IS Date: 5/31/2018
. New Projected IS Date: 5/31/2015

)
Smoke
i

PIM®©2010




é/ Dominion Transmission Zone

Region with thermal : Region with voltage
issues issues

A. NERC Category B. The N-1 loss of the 230kV line L Jackee
section HEC2 DP to Harrisonburg results in a thermal o SR s Timberville D
overload of the 115kV Line # 119 (Grottoes to Merck), Substations
and the 230-115kV TX at Grottoes o

o 115kV
B. NERC Category B. The N-1 loss of one of 230- L
115kV transformers at Endless Caverns results in o kv
thermal overload of the remaining 230-115kV = Eae
transformer at Endless Caverns. Transmission Lines

kV

C. NERC Category C3. The N-1-1 loss of the 230kV. i - "
line section HEC2 DP to Harrisonburg and the 138kV s . S
Line Section (Strasburg to Meadow Brook) results in A e pominion
extreme low voltage in the area. ﬁ 115 ,

Hargistnburg
jry @Harrisonburg D.P.

D. NERC Category C3. The N-1-1 loss of the 230kV
line section HEC2 DP to Harrisonburg and the loss of 9
the Grottoes 230-115kV TX results in extreme low

voltage in the area.

PIM©2010



b~ % Dominion Transmission Zone

*Estimated Cost ROW Does solution solve Deficiencies?

Solutions Considered: A B C D
Build a new 25 mile 230kV line S67 M 25 mi of new ROW No No No No
Warrenton to Sperryville (APS)
and install a 224MVA 230-138kV
transformer at Sperryville.

Build a new 13 mile 230kV line S37 M 13 mi of new ROW Yes Yes No No
Harrisonburg to Merck and install
a 224MVA 230-115kV
transformer at Merck. Improve
LSE’s power factor in area.

Install a 2n4 230-115kV TX at S30.5 M 13 mi of additional Yes No No No
Grottoes. Build a 2" 115kV ROW
transmission line from Grottoes to
Merck. Improve LSE’s power
factor in area, and install a shunt
capacitor bank.

Build a 2" 230kV Line $70.0 M 20 mi. May be able Yes Yes Yes Yes
Harrisonburg to Endless Caverns. to utilize existing
Install a 34 230-115kV Tx at ROW
Endless Caverns. Upgrade 115kV
shunt capacitor banks at Merck
and Edinburg.

*Note: Estimated costs do not include cost of right-of-way (ROW) or land purchases.

PIM®©2010
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» Continued from previous slide
» Proposed Solution:

o Build a 2" 230kV Line
Harrisonburg to Endless
Caverns

o Install a 3@ 230-115kV Tx at
Endless Caverns

o Upgrade 115kV shunt capacitor
banks at Merck and Edinburg.

« Estimated Project Cost: $70 M

» Projected IS date: 6/1/2015

Dominion Transmission Zone

ount Jackgen

LEGEND
*  Subs ldentified
Substations
kv
o 60KV
o 115k
138KV
o 230KV
o 345KV
o 500KV
®  7B5kV
Transmission Lines

J\ 785

Timberville D.

— T

North Shenandoah

Merck APS

Dominion

Nonth River D.P.

|kton D.P.

PIM®©2010




é/ JCPL Transmission Zone

* FE planning criteria violation:

» Potential loss of load exceeding
300 MW for the loss of the
Smlthburg _ Engllshtown 230 Raritan,River (Sayreville) \ 4
kV and Raritan River — Deep BIUNSWIK Harts Lane BNGE
Run 115 kV B2 and C3 circuits

* Proposed Solution:

Meadow Roaé_ ) {ﬁar‘:jtan !

on

. Sand {Means N.J.T. Red Bank
Replace wave traps at Raritan LEGEND -
River and Deep Run 115 kV L B i
substations with higher rated kv
equipment for both B2and C3 4 . .. \
circuits (B1374) 138KV
« Estimated Project Cost: ° sk E"gﬂtow" 4
$O.1772 M ° 763KV
Transmission Lines nalpan
« Expected IS Date: e g
/\ 765
6/1/2013 /\ 500 Fast Windsor
A s [ ——Smithburg
A f:: X New Prospect Road
/\ 115
/\ 89
V74

WWW.pjm.com PIM©2010
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* FE planning criteria violation:

— Overload on the Gillette — Stirling
Tap (1737) 34.5 kV line section and
voltage drop at Chambers Brook for
the loss of Readington end of the
34.5 kV (1737) line

— Overload of the Readington —
Somerset (1737) 34.5 kV line section
and voltage drop at Stirling for the
loss of Gillette end of the 34.5 kV
(1737) line

* Proposed Solution:

Install a Martinsville 4-breaker
34.5 ring bus (B1345).

« Estimated Project Cost:
$2.818 M

» Expected IS Date:
6/1/2012

WWW.pjm.com

LEGEND
. Subs |dentified
Substations
kV
o  68kV
o 115kV
138kV
230kV
345kV

e o o

500KV
®  765kV

Transmission Lines

kV

765

500

345

230

138

15

69

B s e

E. Fleming ’

JCPLTransmission Zone

N ~J =

Uy

Readington
L]

mn Branchburg

V.
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é/ JCPL Transmission Zone

* FE planning criteria violation:

— Overload on Hamburg — REA (Q745)
34.5 kV and low voltage in the area
for the loss of Newton — North
Newton 34.5 kV (F708) line

— Overload on Newton — Branchville
(F708) 34.5 kV line and low voltage
in the area for the loss of Franklin to
Hamburg 34.5 kV(Q745) line

* Proposed Solution:

EEL

Franklin RE

Reconductor 4.7 miles of the . SLT,GEN:M
Franklin — Hamburg (R746) 34.5 kV Substations
line with 556 ACSR and build 2.7 Wo o
miles 556 ACSR line extension to o s
Sussex REA (B1346) 138KV .
«  Estimated Project Cost: oo v oy
$3979 M : ?GJEI: oBohatcong
« Expected IS Date: e M
6/1/2012 A 6 ) —“’
/\ 500 v oy o}n
/\ 35 _PequestRive . Tj
/\ 20 MRS
138 s Creek A"
A 15 ’ '
A e Y
w77

WWW.pjm.com PIM©2010




"é/ JCPL Transmission Zone

Piersof Aveq?) Sewarefl

 FE planning criteria violation: P WAl
\ etuchen [

 Overload on the Whitesville —
Asbury Tap 34.5 kV (U47) line
for the loss of the Oceanview —
Neptune Tap 34.5 kV (D130)

Meadow R?E_'d Ifla"rit;_n River Steel

/. \Nerner

" " igNgRsco (New Jersey Stg

\ Aed Oak
e South River

line Deedgun

+ Proposed Solution:
Replace 500 CU substation R N P i
conductor with 795 ACSR on ®  Subs dentlied
the Whitesville - Asbury Tap i ?Q_
34.5 kV (U47) line (B1347) g o oo ) -

« Estimated Project Cost: | [l L.
$0.015 M o 0P " Manalpan PL Oceanview .

. _New Prospect Road

6/1/2011

765
500
345

AN
A
B /\ 230
A
A\

>E

138
115
69 [La kewood

/ [Leisure \ilage — | /

WWW.pjm.com PIM©2010




‘é/ JCPL Transmission Zone

* FE planning criteria violation: on
 The Newton — North Newton
34.5 kV (F708) line is =
overloaded pre-contingency and
for the loss of the Franklin — Franklin RE
Hamburg 34.5 kV line
* Proposed Solution:
Upgrade the Newton — North —
Newton 34.5 kV (F708) line by o Subs dentied
adding a second underground e
1250 CU egress cable (B1348) ° ooV
« Estimated Project Cost: 138V )
$0.092 M oo e
» Expected IS Date: o o5k Qohatcong _
Transmission Lines | i e
6/1/2011 k\}\ -. N o -4 ~,
/\ 500 - === Sl L 7 ﬁ
/\ 345 _Pequest Rive .
/A 20 "\a'j
A 15 { ,,
/\ 69 _:‘j
W7

WWW.pjm.com PIM©2010




é/ JCPL Transmission Zone

* FE planning criteria violation: Yfoon
 Overload on the Newton —
Woodruffs Gap 34.5 kV (A703) =
for the loss of the Montville —
RE

Newton 230 kV (N2214) line
* Proposed Solution:

Reconductor 5.2 miles of the
Newton — Woodruffs Gap 34.5 =
kV (A703) |Ine Wlth 556 ACSR . Subs |dentified
(B 1349) Substations

« Estimated Project Cost: o o
$O.932 M 138kV

« Expected IS Date: |

500kV

6/ 1/ 2 O 1 2 s 765KV . ng

Transmission Lines
kV

7685

il e

| Y |

. | = ad If

500 5 ‘A 2

345 _Pequest Rive j
o

YA

138 s Creek \ Y

15 _

o )
= L]

E>> =>>>
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"é/ JCPL Transmission Zone

* FE planning criteria violation:

 The East Flemington — Flemington
34.5 kV (V724) line is overloaded
pre-contingency and for the single
contingency loss of the East
Flemington - Pleasant Valley 230 kV
(Q2243) line and East Flemington
230/34.5 kV #3 transformer

afranchburg

unnymeade Rd.

«  Proposed Solution: — E. Flemington e/
A || LEGEND JCPL > ===&apactts Lane
Upgrade the East Flemington — o Subs Identifed
Flemington 34.5 kV (V724) line by Substations /‘r
adding second underground 1000 o B / \
AL egress cable and replacing 4/0 ° 1KY Sdna ik
CU substation conductor with 500 o
CU (B1350) o 3askv
«  Estimated Project Cost: Lo s
$0126 M Transmission Lines j Plainsboro
KV
 Expected IS Date: A 765
| /\ 500 -
6/1/2011 A s S o
/\ 230 g
138 ‘ W
/\ s Linton
/\ i . -. user Road
S B . Eﬁﬁentﬁn Energy /

WWW.pjm.com PJM©2010




. JCPL Transmission Zone

* FE planning criteria violation:

» Qverload on the Larrabee
230/34.5 kV #4 transformer for
the loss of the Lakewood —

FarrestalPSE G Devils Bro

Larrabee 230 kV (Z2026) line o ”
and Larrabee 230/34.5 kV #3 T
transformer s
* Proposed Solution:  E—— i
Add a 34.5 kV breaker on the Sl:bstz:?;::""ﬂm gty
Larrabee A and D bus tie w g
(B1351) i | ,
« Estimated Project Cost: S Laabee 7
0 345kV l@f
$0.249 M S
* EXpeCted IS Date = Tr;ns::is;:ion Lines akewood
6 / 1 / 2 O 1 3 kv eisure Vi;.l'age
/\ 765
/\ 500
/\ 345
/\ 230
/\ 115
A A e

WWW.pjm.com PIM©2010




FE planning criteria violation:

The Smithburg — Centerstate
Tap 34.5 kV (X752) line is
overloaded pre-contingency and
for the loss of the Farmingdale
— Howell 34.5 kV (N66) line

Proposed Solution:

Penns NeckForrestal
Plai

JCPL Transmission Zone

Devils Bro

nsboro

R \
\
‘\\._\
\
\‘-.

s
=

ot Atlantic

Upgrade the Smithburg —
Centerstate Tap 34.5 kV (X752)
line by adding second 200 ft
underground 1250 CU egress
cable (B1352)

Estimated Project Cost:
$0.093 M

Expected IS Date:
6/1/2011

LEGEND
®  Subs Identified

Substations
kv

o 69KV
115kV
138KV
230KV
345kV
500KV

765kV

-]

ST T
e © o

Transmission Lines
kV

>

NMindsor

Cookstown

WWW.pjm.com
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. JCPL Transmission Zone

* FE planning criteria violation:

« Normal overload on Larrabee —
Laurelton 34.5 kV (Q43) egress
cable

FarrestalPSE G Devils Bro

* Proposed Solution:  ctenonn
Upgrade the Larrabee —
Laurelton 34.5 kV (Q43) line by il
adding second 700 ft LEGEND st Windsor
underground 1250 CU egress N s i mithburg
cable (B1353) kv g
« Estimated Project Cost: 5 fio y,
$0092 M : %EEEE Larbrabee e
 Expected IS Date: o so0
6/1/2011 = Tr;ns::is;:ion Lines akewood
kv eisure Vi;.l'age
/\ 785
/\ 500
J\ 345
/\ 230
/\ 15
4 N e
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"é/ JCPL Transmission Zone

* FE planning criteria violation: 5
— Overload on West Wharton — rankin
Rockaway Town Square Tap 34.5 \
kv (D706) line
— Low voltage at Dickerson for the loss
of the Greystone end of the (D706) Newton
34.5kV line _
* Proposed Solution: \!
Add four 34.5 kV breakers and
. LEGEND
re-configure the A/B bus at e .
- JMontvile B
Roc?kaway (Bl_354) SHCaon W Wharton /
« Estimated Project Cost: ° Bakv i
-] 115kV Westestldwell
$1.456 M 138KV
] 230kV ippany /
 Expected IS Date: o aasky 5 3y SEG
i o  500kV o arion Dr.
6/1/2012 L }
orristown

Transmission Lines

kV ;

/\ 765 - / raynor

/\ 500 7 .-"i-.___“‘ Summit

/\ 345

/\ =0 Springfield Rd.
138

/\ 115

N\
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é/ JCPL Transmission Zone

« FE planning criteria violation: f:’i\\/
* Overload on the Montville — i
Butler 34.5 kV (H8) line section

for the loss of the Riverdale —
Butler 34.5 kV (19) line

* Proposed Solution:

Build a new second 3.3 mile ,\fl B
34.5 kV 556 ACSR line from LEGEND

Newton

Riverdale to Butler (B1355) B S5t
. . Substations Montville
« Estimated Project Cost: A
$2286 M o 115KV
» Expected IS Date: ° 2300
o 345k
6/1/2012 o s00kv
®  765kV
Transmission Lines
kV
/\ 765
-1 /\ 500
q A s
/\ 230
ik raynor
ﬁ ;;5 ummil

V4
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* FE planning criteria violation:

* Overload on Farmingdale — Howell
34.5 kV (N66) line section for the
loss of the Englishtown end of the
L12 line or the Freneau end of the
F32 line or Smithburg 230/34.5 kV
bank #2

*  Overload on the Englistown —
Freehold Tap 34.5 kV (L12) line
section for the loss of Farmingdale
end of N66 line

* Overload on Farmingdale —
Larrabee 34.5 kV (W49) line section
for the loss of the Atlantic — Larrabee
230 kV (R1032) line

* Proposed Solution:

Build 10.2 miles of new 34.5 kV line
from Larrabee — Howell (B1357)

» Estimated Project Cost:
$9.483 M

 Expected IS Date:

6/1/2013

WWW.pjm.com

PSEG

e Raritan River (Sayrew) fd Oak

JCPL Transmission Zone

Edisgn " /oNefg’sca (New le

—

| = ' .
\ [

Brunswick outh River

Harts Lane

Peep RY

!.\'}

LEGEND
. Subs |dentified
Substations
kV
o BokV
°©  115kV
138kV
o 230KV
o 345kV
©  500kV
®  765kV
Transmission Lines

kV
N\ 785
/\ 500
/\ 345
/\ 230
138
/\ 15
/\ 69

Englishtown
JCPL '

—ast Windsor

mithburg

New Prospect Road
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é/ JCPL Transmission Zone

« FE planning criteria violation: f:’i\\/
* Overload on the Montville — i
Parsippany 34.5 kV (D4) line for

the loss of the Whippany —
Halsey 34.5 kV (D4) line

* Proposed Solution:

Install a Troy Hills 34.5 kV by- ,\fl =
pass switch and reconfigure the S

Newton

Montville — Whippany 34.5 kV G Seee _
(D4) line (B1359) = Montville
« Estimated Project Cost: . e
$0.032 M o s
 Expected IS Date: S
6/1/2011 Tr;ns:::is::ion Lines
kV
/\ 765
-1 /\ 500
q A s
/\ 230
i raynor
/\ 69 ummi

V4
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é/ JCPL Transmission Zone

* FE planning criteria violation:

* QOverload on the Englishtown —
Freehold Tap 34.5 kV (L12) line
for the loss of the Smithburg —
Centerstate Tap 34.5 kV (X752)

Edisgn " /oNefg’sca (New le

rsev Steel)
—— ] I
e Raritan River (Sayrevi Rd Oak ) ‘
Brunswick |, .\ .\ River 1‘3&
PDeep Ry ‘
\ / .

!\'} .

line section kst
Proposed Solution: PSEG N
Reconductor 0.7 miles of the e

Englishtown — Freehold Tap A o susicane

Substations

34.5 kV (L12) line with 556 o
ACSR (B1360) /S Englishtown
« Estimated Project Cost: sl JCPL N
$O422M : ::z:: i
» Expected IS Date: — o e

Transmission Lines E st Winidsor

6/1/2012

kV
/\ 765
500

mithburg

345 New Prospect Road

VAN

A

/\ 230
138

/\ 15

A\

69

WWW.pjm.com PJM©2010



"é/ JCPL Transmission Zone

Piersof Aveq?) Sewarefl

 FE planning criteria violation: P WAl
\ etuchen [

« Overload on the Oceanview —
Neptune Tap 34.5 kV (D130)
line for the loss of the Asbury
Tap — Whitesville 34.5 kV (U47)

Meadow R?E_'d Ifla"rit;_n River Steel

/. \Nerner

" " igNgRsco (New Jersey Stg

Red Oak

o SN \’“ outh River
line K \peodgen
+ Proposed Solution: e
Reconductor the Oceanview — i 8 nedgank |
Neptune Tap 34.5 kV (D130) *  Subs dentied
line with 795 ACSR (B1361) e
« Estimated Project Cost: S i froishiown
$0.436 M 2 ‘: %EEEE Menalpanop Oceaie\.gb
» Expected IS Date: o 500KV o o
6/1/2012 Tr;ns:::ion Lines m“hburg ':I.

. _New Prospect Road

765
500
345

AN
A
B /\ 230
A
A\

>E

138
115
69 [La kewood

/ [Leisure \ilage — | /
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é/ MetEd Transmission Zone

* FE planning criteria violation: B teemo
« Low voltage in Olmstead area S s
for the loss of the Middletown n s hin
Junction 230/69 kV transformer o s _
#3 o 230kV HEL Flershey
. . o 345kV
 Proposed Solution: -
Install 23.8 MVAR capacitorat | ™" S. Letgnor
Wood Street 69 kV (B1362) i
. . 765 5 J‘I'
« Estimated Project Cost: N 2 |
/\ 345 Middletown Jctn.\ :
$0.518 M /\ 230 = L, _ HENaRLei
« Expected IS Date: X i Mars S. Manhein
6 /1 /2011 A 6o c'IFM Elizabethtown
5 \\ Rheems
Donegal Landigville

7 Zrry

Dillsburg  RoundTo SlislandiMagera Silver Sprin
Nl S P . e gHempﬁelc
N. Columbig® Donnerville

arinnell

=\

& Whiteford
e Gladdg

y arley (old)
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é/ MetEd Transmission Zone

* FE planning criteria violation: LEGEND
« Overload on South Lebanon L
230/69 kV transformer #1 for S =
the loss of South Lebanon o sk
230/69 kV transformer #2 s
« Proposed Solution: e
Upgrade South Lebanon 230/69 |.° ™"
kV transformer #1 by replacing kv
69 kV substation conductor with | A T
1590 ACSR (B1364) Q e o
« Estimated Project Cost: C N Wernersvile
/\ 15 | AES Ironwood
$0034 M /\ 69
« Expected IS Date:
6/1/2011 S. Lebanon

.
) ummelstown

Lincoln

N. Manheim
o

\\ 7 Mars hel Li
A — anneim
OWN=Fiizabethtown A
& M_I'ZTI dcf E. Elizabethtown wa

NG 2 Qo
; \\\\ lie Islan

WWW.pjm.com PIM©2010
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* FE planning criteria violation:

 Overload on the Middletown
Junction — Collins 115 kV line
for the loss of the Huntertown —
Texas Eastern 115 kV line or
for an N-1-1 outage of Roxbury
— Carlisle and Huntertown —
Texas Eastern 115 lines

* Proposed Solution:

Reconductor 0.32 miles of the
Middletown Junction - Collins
115 kV (975) line with 336
ACSR (B1365)

« Estimated Project Cost:
$0.344 M

» Expected IS Date:
6/1/2011

WWW.pjm.com

AN

MetEd Transmission Zone

A\

%

LEGEND
. Subs |dentified

Substations
KV
69KV

-] o

115KV
138KV
230KV
345KV
500kV
765KV
nsmission Lines

= o
<3 e 0 0 o

765
500
345
230
138
115
69

B

Dillsburg
P.G.I. Py

M_/

"

AMershey

NHummelstown
i
0

Steelto IJ].'
Middletown Jctn

West Shetfe
ME

\ \ Ilzabethtown

ﬂﬁ

E Ellzabﬂﬂﬂown
Mile Is?and o

Rheems
Donegal
‘?
745 PPL
Island Magietta
A/etn Hempfield
N. Columbia®
arinnell
0

p darley (old)

Mt Rose
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é/ MetEd Transmission Zone

* FE planning criteria violation: LEGEND
« Overload on Collins — Cly — Rl i o
Newberry 115 KV line for the kY -
o 89kV eelton
loss of the Hunterstown — o sk _Hamissurg tsw
Texas Eastern 115 kV line or e 4
for N-1-1 outage of Roxbury — = s

Carlisle and Hunterstown —
Texas Eastern 115 kV lines

* Proposed Solution:

Reconductor 5 miles of the
Collins — Cly - Newberry 115 kV h
(975) line with 795 ACSR

765KV

; ﬁ‘\ and o
765 Bl W E. Elizabethtown

500 C"In

345 Cly ..

230 * rk Haven FF
138 Newberry!e ) d

AN erTem
=

nsmission Lines

= o
<3 e o0 0 o

Rheems

115

>>>2>20>>

(B1366)
« Estimated Project Cost: //
$2.387 M
» Expected IS Date:
6/1/2012 \

: drley (old)

Mt Rose .-.;E
1 E:2\

Tagville
0 iolet Hill

WWW.pjm.com PIM©2010




= 2 PenElec Transmission Zone

* FE planning criteria violation: LEGEND

 Overload on Cambria Slope Bl substations
115/46 kV transformer for the ~ Jf*
loss of the Cambria Slope —
Summit 115 kV line o

* Proposed Solution:

Replace the Cambria Slope TeBky
115/46 kV 50 MVA transformer
with 75 MVA (B1367)

« Estimated Project Cost:
$1.26 M

» Expected IS Date:
6/1/2011

. Subs Identified

-]

115kV

AN

nsmission Lines

= o
<3 e 0 0 o

PENELEC

138 .
115 S it
69 Cambria Slope
L ]
scksefi Rd.

>>>2>0>>

Bearrock

WWW.pjm.com PIM©2010



= 2 PenElec Transmission Zone

* FE planning criteria violation: LEGEND

« Overload on the Claysburg | e
115/46 kV transformer for the 7|«

o 69kV

loss of the Altoona — Bear Rock o sk
230 kV line ol
e Proposed Solution: e

°  500kV

Replace the Claysburg 115/46 oy

Transmission Lines

kV 30 MVA transformer with 75 kv

MVA (B1368) A

« Estimated Project Cost: b = eI
$1.492 M A8

» Expected IS Date: AN
6/1/2011

Kclayxsbu rg

M

Curryville

WWW.pjm.com PIM©2010




= 2 PenElec Transmission Zone

* FE planning criteria violation: LEGEND

*  Overload on the Westfal o e
115/46 kV transformer for the ~ 7|v

loss of the Altoona — Bear Rock o 15w
230 kV line R

_ ol Westfall
* Proposed Solution:

Replace the substation Wi S
conductor at Westfall with 795 kv

ACSR on the Westfall S21 Tap

46 kV line (B1369) and Install a _|
34 115/46 kV transformer at
Westfall (B1370)

« Estimated Project Cost:
$0.034 M (conductor)
$3.832 M (transformer)

» Expected IS Date:
6/1/2011

PENELEC

>>>2>20>0>

Curryville

WWW.pjm.com PIM©2010




= 2 PenElec Transmission Zone

* FE planning criteria violation: LEGEND

* Overload on the Claysburg - | e
HCR 46 kV line segment for the |« N

loss of the Altoona — Bear Rock o 15k
230 kV line e

* Proposed Solution:

Reconductor 2.6 miles of the o
Claysburg - HCR 46 kV line with | w

®  765kV

636 ACSR (B1371) A

« Estimated Project Cost: b = eI
$0.633 M A8

» Expected IS Date: AN
6/1/2011

Kclayxsbu rg
L

M

Curryville

WWW.pjm.com PIM©2010




= 2 PenElec Transmission Zone

* FE planning criteria violation: LEGEND
« Overload on Hollidaysburg —  Jqicamne
HCR 46 kV for the loss of the 7|
Altoona — Bear Rock 230 kV o sk
line v oy
« Proposed Solution: . B oS5
Replace substation conductor Icoliinicy SOPNN Altoona
with 795 ACSR on the kv e
Hollidaysburg — HCR 46 kV Q i '
(B1372) - Q e PENELEGC
« Estimated Project Cost: 138
/\ 15 Bearroe
$0.044 M N ‘
» Expected IS Date:
6/1/2011
laysburg
Krayn (

Curryville

WWW.pjm.com PIM©2010




= 2 PenElec Transmission Zone

«  Common Mode Voltage Violation: P

* Low voltages in the Erie area for the - ts:f“ St
345 kV stuck breaker CB8 at Erie e ST
West substation ° 6Ok

* Proposed Solution: 138KV
Re-configure the Erie West 345 kV A Ra Erie Eas
substation, add a new circuit breaker ° 500KV A
and relocate the Ashtabula line exit L i e e
(81373) KV |

«  Estimated Project Cost: Q o 8
$0.955 M Q ::z - nFar(reiE::“ Road

» Expected IS Date: = “Rol "h.v.l
6/1/2012 N s | R0t JInsUoregE(l SRt

VAN:

PENELEC

WwWw.pjm.com PIM®©2010



= 4

Generation Deliverability, Load
Deliverability, N-1-1 and Baseline
Violations:

The following 230 kV circuits in PSE&G
area are overloaded for several
contingencies.

-Gloucester — Cuthbert 230 kV
-Cuthbert — Camden 230 kV
-Eagle Point — Gloucester 230 kV
-Thorofare — Deptford 230 kV
-Mickleton — Thorofare 230 kV

Continued on next slide

WWW.pjm.com

Hrth Phlladalli@\nnf’

PSEG Transmission Zone

minson
Mount La

Callowhill
Tuna ~

) __Ca‘mden\:

Cuthbert Blvd.

= Thorofare /hﬂ

Greenwich Pumphou
Mickleton

o

\' schuykill |
ays Ferry !

Eagle Point.C"dgéh'"

Camden Cogen

. PSEG
Gloucester

(

LEGEND
& Subs |dentified

° Beaver Brook

Substations
kv
o 115kV
138KV
o 230kV
o 345kV
°  500kV
o  765kV
Transmission Lines

kv
/\ 15
138 i
/\ 230
AEC /\ %5
/\ 500
/\ 785 N
-

PIM©2010




= 4

e  Continued from previous slide

. Recommended solution:

—  Build two new parallel underground
circuits from Gloucester to Camden (via
Cuthbert Blvd)

— Install shunt reactor at Gloucester to
offset cable charging

— Reconfigure the Cuthbert station to
breaker and a half scheme

—  Build a second 230 kV parallel overhead
circuit from Mickleton — Gloucester and
reconductor the existing Mickleton —
Gloucester 230 kV circuit

— Reconductor the Camden — Richmond
230 kV circuit and upgrade terminal
equipment at Camden and Richmond
substations

— Reconductor Richmond — Waneeta 230

kV and replace terminal equipment at
Richmond and Waneeta substations

~  (B1398)

» Estimated Project Cost:
$249 M

 Expected IS Date:
6/1/2015

WWW.pjm.com

PSEG Transmission Zone

“O\Weatmoreland minson
A pigan Q
Mount La

ter
arlton
PSEG

Callowhill
LEGEND

Tuna =
®  Subs |dentified

Camden\:

Cuthbert Blvd.
\ Schuykil |
ays Ferry

Camden Cogen

Gloucester

Eagle Point Cogen

® Beaver Brook

R ‘Thorofare fﬂ
L)

Substations
kV

o 115kV
ke
138KV
Greenwich Pumphou o 230kV
. o 345kV
Mickleton
©  500kV
L ]
/\,\J e 785kV

Transmission Lines

> 2
3

PIM®©2010



é/ PSEG Transmission Zone

. N-1-1 Thermal violation:
e The Aldene 230/138 kV transformer seland

is overloaded for the loss of the A

Roseland — West Orange 230 kV “S” e

and “T” circuits | West Orange
« Recommended Solution: ‘

Convert the 138 kV path from

Aldene —Springfield Road - West

Orange to 230 kV (B1399)

LEGEND
* Estimated Project Cost: o subsidentied [ ECRRF
Substations
$75 M *
Ay %Dot Summit PSEG
 Expected IS Date:
o 115kV
6/1/2014 / o ;22: Passaic Valley Bewerage Commissior
o 345KV
o 500kV . 4
o 765KV oremus Pl.
Springfield Rd.
; Transmission Lines bt
kV
/\ 765 .
/\ 500 North Ave. _i
/\ 345 i
/\ 230
138
/\ 115 Aldene =
/\ 69 » g _

/\

WWW.pjm.com PIM©2010




é/ PSEG Transmission Zone

 PSEG Reliability criteria:

 Load loss exceeds 300 MW for the
230 kV tower line outage of the “F-
2232” and “X-2224" circuits from
Branchburg — Brunswick.

. Recommended Solution:

_____
------

Install 230 kV circuit breakersat 7/ & e,
Bennetts Lane “F” and “X” buses Ry meade Rd.
(B1400). . L.
LEGEND NS
o Estimated Project Cost: o Subs identifed
$3O M f‘l:bstatlons
 Expected IS Date: " ff::’v
6/1/2012 138kV
o 230kV
®  765kV
Transmission Lines
kV
/\ 7165
/\ 500
/\ 345
/\ 230
138
/\ 115
/\ 69

\

WWW.pjm.com PIM©2010




Short Circuit Baseline Upgrades




é/ AE Transmission Zone

+ The Lewis 138 kV gy

breaker ‘L’ is -
overstressed

* Proposed Solution:

* Replace the Lewis 138
KV breaker ‘L’ (b1396)

« Estimated Project Cost:
$400 K per breaker _ ) M8 e
* Expected IS Date: - S.ev N
6/1/2015 il | .

138kV

L~ JGPL

LEGEND

'I. P
Huron
(-] % -] 230kV

o 345KV

°©  500kV

®  765kV

Scull Transmission Lines

kV

765

500

: 345

/ (/England -~ | 20
R 138

115

69

e e

Merion .;' 2

PIM®©2010




e The following 6 circuit
breakers are overstressed

« Roanoke 138 kV breakers
‘Tl’ (El, (Fl’ (Gl’ (Bl’ (Al
* Proposed Solution:

— Replace the Roanoke 138
kV breaker ‘T’ (b1375)

— Replace the Roanoke 138
kV breaker ‘E’ (b1376)

— Replace the Roanoke 138
kV breaker ‘F’ (b1377)

— Replace the Roanoke 138
kV breaker ‘G’ (b1378)

— Replace the Roanoke 138
kV breaker ‘B’ (b1379)

— Replace the Roanoke 138
kV breaker ‘A’ (b1380)

« Estimated Project Cost:
$800 K per breaker

« Expected IS Date:
6/1/2011

APS .

Dominion

LEGEND
. Subs |dentified
Substations
kv
o BOKV
(-] 115kV
138kV
230kV
345kV
500KV
L] TeSkV
Transmission Lines
kv

© o ©

765
500
345
230
138
115
69

2>>o>2

/:w_ba\

mis

Eville

Matt Funk

AEP Transmission Zone

Centerville
Cloverdale

i Moseley
Bonsack
Huntington Court

Roanoke Electric Steel

Vinton
Roanoke
Cave Spring ®
Starkey
Poages Mill s £ o honets
Bent Mountain
Whitehouse
Blaine
Dominion
Tank Hill
Franklin Penhook
Thornton

PIM®©2010




"é/ AEP Transmission Zone

e The following 2 circuit

/ Rusralde Valley
breakers are overstressed
- Olive 345 kV breaker E Sl:bst::i):‘::‘:i:mIﬁed EHCKaTy Q}'Nickersoncrys“" Flowerfielc
— Olive 138 kV breaker ‘R2’ kv Ma St Colby
« Proposed Solution: g -
— Replace the Olive 345 kV 1o //
breaker ‘E’ (b1381) i DonaieCCook KR Cre*Pokagon
— Replace the Olive 138 kV o Eoii
breaker ‘R2’ (b1382) ®  765kV
« Estimated Project Cost: emssiontier || 4
$1.0 M per breaker /g " o
 Expected IS Date: N s /
6/1/2011 /s 2
J\ 115 = e e
/\ 5 C: 'TF'me Gk —__\\\

West Side EastSi Beech RoadCleveland Osolo

LaPorte Jct. Aj
Alfca Kankakee
aé

Edison

PIM®©2010



é/ AP Transmission Zone

e The Pruntytown 138 kV | ¢ et s / e

breaker ‘P-16’ is Sustaons T
overstressed o
* Proposed Solution: e B P
. o 500k Stony Road
 Change the reclosingon | « = Martink

ransmission Lines Eldora

the Pruntytown 138 kV L
breaker ‘P-16’to 1 shot 7| /' &
at 15 seconds (b1401) g /

« Estimated Project Cost: | A= S
$2 K J / i l}m—“g/\

 Expected IS Date: o
6/1/20 11 Slep fialls Maple Lake

Qak Mound

_ Pruntytown
Shinns Run

National Carbon

Corder Crossing

Union Road

PIM®©2010
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» The Rivesville 138 kV
breaker ‘Pruntytown #34’
IS overstressed

* Proposed Solution:

« Change the reclosing on
the Rivesville 138 kV
breaker ‘Pruntytown #34’
to 1 shot at 15 seconds
(b1402)

o Estimated Project Cost:
$2 K

« Expected IS Date:
6/1/2011

|

|

Fairview
Flat Run

AP Transmission Zone

Grant Town

Rivesville

Chesapeake

Eldora

°
Sanford

Alcan

Stony Road
Martink

West Run

Collins Ferry

Pierpont
Osage

Westover Sabraton
Morgantown Energy Facilitygrookhaven

ol South Morgantown

LEGEND
®  Subs |dentified
Substations
kv
o 69kV

°  115kV
138kV
o 230kV
°  345kV
©  500kV
®  765kV
Transmission Lines
kv
765
500
345
230
138
115
69

P>

PIM®©2010
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The Yukon 138 kV breaker
‘Y21 Shepler’ is
overstressed

Proposed Solution:

Change the reclosing on
the Yukon 138 kV breaker
‘Y21 Shepler’ to 1 shot at
15 seconds (b1403)

Estimated Project Cost:
$2 K

Expected IS Date:
6/1/2011

AP Transmission Zone

Elarnin Bettis
LEGEND Dravosburg
& Proposed Station:
®  Subs Identified
Substations "
o ifflin US Steel F Irvin
o 115kV
1380 Clairton Works Robbins
o 230kV
e
o 345kV
o 500kV Eastgate
®  765kV
Transmission L [
KV
/N 1s Youngwood
138
S\ 230
/\ H5
/\ 500
/\ 765 Westraver YUkOl'lI SONY
69 .I.
Aj§ King Farm
Belmion Smithton AR
Charleroi
Iron Bridge
Frazie|
Allenport
California
Connellsville

Luzerne

PIM®©2010
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 The Kiski Valley 138 kV
breaker ‘Vandergrift’ is
overstressed

* Proposed Solution:

* Replace the Kiski Valley
138 kV breaker
‘Vandergrift’ with a 40 kA
breaker (b1404)

o Estimated Project Cost:
$250 K

 Expected IS Date:
6/1/2015

AP Transmission Zone

Kittanning
Houseville
Silverville
LEGEND
APS ®  Subs Identified
KISkI Va"ey Substations
. KV
Federal St. o 69kV
Fawn ; Vandergrift @ 115kV /
Brackenridge (SR
G(]bﬂiﬂ -] 230KV
] 345kV
. ] 500KV
HaMI?’ttsb h Mill s e
North California HEbUrgymille ; Transmission Lines
— ——C‘ﬁ Springdale North Washington KV
ine Cree i
Cheswickcolfax Shaffers Corner A 765
{ /\ 500
1 /\ 345
DL Plum N 20
Lo Fe 138
o J Evergreen
EA——=—" Wjo ' N\ 115
l o Murrycrest /\ 89

PIM®©2010




é/ AP Transmission Zone

« The Armstrong 138 kV
breaker ‘GARETTRJCT’
IS overstressed

* Proposed Solution:
« Change the reclosing on

New Bethlehem

the Armstrong 138 kV =~ EENEL EC
breaker ‘GARETTRJCT’
to 1 shot at 15 seconds g it
(b1405) Armstrong i‘:bstations
« Estimated Project Cost: - ; o o
$2 K iy
 Expected IS Date: : o
6/1/2015 3
k‘;\ 765
/\  so0
/\ 345

Kittanning /\ 230

138
/\ 115
/\ 69

PIM®©2010
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« The Armstrong 138 kV
breaker ‘KITTANNING’
IS overstressed

* Proposed Solution:

« Change the reclosing on
the Armstrong 138 kV
breaker ‘KITTANNING’
to 1 shot at 15 seconds
(b1406)

o Estimated Project Cost:
$2 K

« Expected IS Date:
6/1/2015

AP Transmission Zone

Karns City

h Y
(93]

N

Armstrong
L

Kittanning

New Bethlehem

PENELE

. Subs |dentified
Substations

kv

° 69kV
Qo 115kV

o 230kV

o 345kV

o 500kV

®  785kV
Transmission Lines

kv

=

A
i
A\
AN
A\

LEGEND

138kV

765
S00
345
230
138
115
69

PIM®©2010
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 The Armstrong 138 kV
breaker ‘BURMA' is
overstressed

* Proposed Solution:

« Change the reclosing on
the Armstrong 138 kV
breaker ‘BURMA’ to 1
shot at 15 seconds
(b1407)

o Estimated Project Cost:
$2 K

« Expected IS Date:
6/1/2015

AP Transmission Zone

Karns City

h Y
(93]

N

New Bethlehem

PENELE

LEGEND
®  Subs Identified
Substations
# kv
o BYkV

Armstrong

o  115kV
138KV

o 230kV

o 345KV

©  500kV

® 765KV
Transmission Lines
kV
765
500
345
Kittanning 230
138
115
69

>335 05

PIM®©2010




é/ AP Transmission Zone

) iy
e The Weirton 138 kV / \’ s
breaker ‘Tidd 224’ is |
overstressed
* Proposed Solution:

* Replace the Weirton 138
KV breaker ‘Tidd 224’
with a 40 kA breaker
(b1408)

» Estimated Project Cost: a
$250 K Weirton

 Expected IS Date: -
6/1/2015

j
SouthiToronto LEGEND
1 & Subs Identified
Substations
KV
Smith Candofp ° 8%V
< 115kV

138KV
o 230kV
o 345kV

APS o 500KV
®  765kV

*J

NS

Hamilton
Parkview

Steubanville

Transmission Lines
kV

765

500

345

230

Carnegieé

138
115
69

Mahans Lane

o>

PIM®©2010
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AP Transmission Zone

The Cabot 138 kV © s
breaker ‘C9 Kiski Valley’ | sustion
IS overstressed o
Proposed Solution: o sy =
Replace the Cabot 138 ‘e =
KV breaker ‘C9 Kiski i Shanor Maney
Valley’ with a 63 kA i e
breaker (b1409) A = Lien o APS
- Estimated Project Cost: | A= ¥ Cabot
$300 K > \
 Expected IS Date: s / Woodland
6/1/2015

PIM®©2010




é/ DLCO Transmission Zone

IiMansfield /K{\ . Y@M Sl

oppel el > : c
-/ i Wolfe RANA merican Transmission System
Amcgdge 8
scent

___,f" Sewickley
jtech Chemical

e The Collier 138 kV
breaker ‘2-3 Bus Tie’ Is
overstressed

 Proposed Solution: taidle P
* Replace the Collier 138 N T i
kV breaker ‘2-3 Bus Tie’
(b1343) Oakland
 Estimated Project Cost: | = == N ot Sarmarsoollvicos
$36O K Substations Homesteny Portpe"YBgé;/éaSesl J
. EX ected IS Date- k\fa & Elwyn Betti\s:“j Steel lllinois
p . 5, G . Dravosburg
6/1/2015 Woodville
138kV
o 230KV . Mifflin
°  345kV lson US Steel F Irvin
°  500kV Cecil St. Clair ) Clairton Works
s 785KV South Fayette 70559310 R
| Transmission Lines ARS /é
kV B Bethel Park rama
/\ 765
\\ ﬁ 500 Houston PetersMitchell
345
/\ 230 Wanifold DryRuUn
138 Westraver
AN Gordon :
/\ 69 Washington Vanosville Belmon
B VL —

PIM®©2010




é/ DLCO Transmission Zone

e The St Joe Resources
138 kV breaker ‘Z-81
Valley’ is overstressed

 Proposed Solution:

 Replace the St Joe
Resources 138 kV
breaker ‘Z-81 Valley’

American smission Systems Inc
T —m—
i Hoytdale

Jackson

(b 1 3 44) LEGEN.D- ._ Valley
 Estimated Project Cost: \ suwsutons kLSt_ Jos MiN /2% i
$36O K kVO 69kvV |

o 115kV

Ei Aesarco e
! Hammer Geor: wn
 Expected IS Date: oo
6/1/2015 o 230kV .aj;tl\;erpool ulin
urnace Mansre!d Hopeywell
: :ig } yer Valley il
ester e gIORVi ?Wolfe Run
o 765kV i. " N K bridge
Transmission Lines ;5 cent
: “"
S

kv Sewmkley
\ /\ 765
500

Pine

Neville
345

AN
AN
q A\ 20
N\
AN

Montour

e

PIM®©2010
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é/ Dominion Transmission Zone

YSmith SN—5d uckatuc.kCnttenden i 7 ¢ Mﬁ'i;au fin
« Suffolk 115 kV breaker ‘T122"is s FoaoRlew : hff:;(aeﬂgmgma .
overstressed G ,—-\
Ivor | Shea =
«  Driver: Add a third 230/115 kV ' H°“gé5 Ferf |fjuritan
transformer at Suffolk (b1058) e ! Gfm L0
« Proposed Solution: Replace the ' e s f‘
Suffolk 115 kV breaker ‘T122’ with a = KingS.Eork Niesapeake Efergt] 062
breaker rated 40 kA (b1058.1) \\_—23
» Estimated Project Cost: :
$170 K J eommagwealth Nstural Gas
«  Expected IS Date: 6/1/2014 Shiffolk
e e Subs Identified as
_Holland | Substations \
kV
Dom ion o B9k
BT Holland D.P. S
. o 230kV
o 345kV
o  500kV
® 765kV
Transmission Lines | |
kV
/\ 765
sunbury | /\ 500
: J\ 345
/\ 230
138
/\ 15
FAN:E]

PIM®©2010




é/ Dominion Transmission Zone

Pleasant View \
LEGEND T PEPCO
®  Subs Identified | 8 .
« The following breakers are Substations | |
overstressed: W
—  Loudoun 230 kV breaker ‘200852’ ol Ay \
—  Loudoun 230 kV breaker ‘200872094’ 138KV
—  Loudoun 230 kV breaker ‘204552’ o 230KV Swinks Ml
—  Loudoun 230 kV breaker ‘209452’ o 345KV Tysdhs
—  Loudoun 230 kV breaker ‘WT2045’ o 500KV iediabis 0
« Driver: New Brambleton 500/230 oy & Belas il o
KV substation (b1188) vk e S s
« Proposed Solution: Replace the A 763 nf (
following breakers with 63 kA Al Cub-Run D.P. Callows gdad
breakers 0 eer ol
—  Loudoun 230 kV breaker ‘200852’ (b1188.1) e ))}
—  Loudoun 230 kV breaker ‘2008T2094’ A s cfforth
(b1188.2) A i
—  Loudoun 230 kV breaker ‘204552’ (b1188.3) > GaineWille

—  Loudoun 230 kV breaker ‘209452’ (b1188.4) Wellingtor/ DR .ﬂi

—  Loudoun 230 kV breaker ‘WT2045’ Domirion D. RS & _
(b1188.5) N bl s o_
« Estimated Project Cost: = "'
$215 K per breaker
 Expected IS Date: 6/1/2014

PIM®©2010




A1

The following breakers have been

previously identified as
overstressed due to the V1-031

queue project:

Ox 230 kV breaker ‘22042’ (n1748)
—  Ox 230 kV breaker ‘22072063’ (n1749)
—  Ox 230 kV breaker ‘24842’ (n1750)
—  Ox 230 kV breaker ‘24872013’ (n1751)

—  Possum Point 230 kV breaker ‘H9T237’
(n1728)

The expected in-service date for
V1-031is 2016

These same 5 breakers have
been identified as being
overstressed for 2015 baseline
conditions

Proposed Solution: Advance the
V1-031 network upgrades from
2016 to 2015

— Advance n1728 (b1333)
— Advance n1748 (b1334)
— Advance n1749 (b1335)
— Advance n1750 (b1336)
— Advance n1751 (b1337)

Estimated Advancement Cost:
$25 K per breaker
Expected IS Date: 6/1/2015

Dominion Transmission Zone

’.!I' oun dg;:::é‘a rmerysta \ |5‘
A {Cub-Run D.P. jlbws Road  Arfing®y !
N « alley D.P. \\ f_
X .
\.\ TR —o- Burkelndustna! r;:nnandals.- ’j eﬁlersms
Catharpin : \r-”l / avenswor‘th VaRDs ,-J
Harrisp Pender o 3 Zld i
Gainelyille : I DR, Clifton N
Rl Godwin D.F. . ; ill .b::*- LS
: Batte \ DiEE yGum Springs
\ Franconia | |
#rf Riport D.p. MO"SPROX < =
LEGEND
. Subs |dentified j
Substations
kv
o 69kV
-] 115kV
138KV
o 230kV
o 345kV
o 500kV
° T65kV
Transmission Lines

kv

765
500
345
230
138
115
69

ez
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« The following circuit breakers
are overstressed due to
baseline project b1156
(convert the Burlington —
Camden - Cuthbert Blvd 138
kV line and substations to 230
kV)

— Richmond 230 kV breaker ‘525’
— Richmond 230 kV breaker ‘415’
— Richmond 230 kV breaker ‘475’
— Richmond 230 kV breaker ‘575’
— Richmond 230 kV breaker ‘185’
— Richmond 230 kV breaker ‘285’
— Waneeta 230 kV breaker ‘85’
— Waneeta 230 kV breaker ‘425’
— Emilie 230 kV breaker ‘815’
- ‘F;I%/g]outh Meeting 230 kV breaker
— Croydon 230 kV breaker ‘115’

e Continued on next slide

PECO Transmission Zone

Biles IslandFalIs

\Walminster

Woodhourne Rolling Mill

Emilie oFurd Mill

NBSTP(/ P

Croydon
dingth\o\ Burlington
o Le

S

Sopartmmees
=
rMerianM

b~ LEGEND
e Subs Identified Richmond
) / *
Substations - y .
o aster \ l’(;am den
< Mountaurel
o BIKV Tuna ./ X
o  115kV Cuthbert Blvd.
A LombardPSEG . ¥o s Corner

o 230kV ' _Camden Cogen
o 345kV
° 500KV
e 765KV
Transmission Lines

1 kv

765
500
345
230
138
15
69

o 9

B>
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é/ PECO Transmission Zone

Wh minster Biles ISIandFaIIs
Woodboume N Rolling Mill
Emilie Ford mil

o

o Continued from previous slide
* Proposed Solution: Upgrade

Jarrett

the following overstressed o
circuit breakers —— " Crobdon
—  Richmond 230 kV breaker '525' (b1156.1) by outh Meeting 4 e dmg\ Burlington

— Richmond 230 kV breaker ‘415’ (b1156.2) W
— Richmond 230 kV breaker ‘475’ (b1156.3)
— Richmond 230 kV breaker ‘575’ (b1156.4)
— Richmond 230 kV breaker ‘185’ (b1156.5)

Crescentville
Pulaski

— Richmond 230 kV breaker 285’ (b1156.6) _ e
Waneeta 230 kV breaker ‘85’ (b1156.7) . Richmén d\ .
. Estlmated Project Cost: o = \ & den
$100 K per breaker o oo i mgh "0\ (,Tuna. %‘V MountRgere
 Expected IS Date: 6/1/2014 | © BR L cEC  WOMIRRSTEBIV At

230KV Camden Cogen
345kV
500k

®  765kV

e o ©

Gloucester
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A kv
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« The following circuit breakers
are overstressed

— Waneeta 230 kV breaker ‘425’

— Emilie 230 kV breaker ‘815’

— Plymouth Meeting 230 kV
breaker ‘265’

 Proposed Solution: Replace the

following overstressed circuit

PECO Transmission Zone

V&b minster Biles Is‘.lamdFalls
\Noodboume Rolling Mill

Emilie °Ford Mill

Jarett
5 -_// : -
= Neshapfny
Byberry [
Croydon '
Plymouth Meetin Efaingtoh o] Burlington

S L

Fi
r MerionZECO

Jenkintown

Crescentville

Pulaski

breakers
— Waneeta 230 kV breaker ‘425" 4 Leeswe
(b11568) s.b tSl:l:)sldenllﬁed Richmond . y
— Emilie 230 kV breaker ‘815’ R ans astef \é:}mden
(b11569) o BOKV ; Tuna ./ Mount urel
— Plymouth Meeting 230 kV ° SV | psec WCuthbert Bivd. J
breaker ‘265’ (b1156.10) > . e
— Croydon 230 kV breaker ‘115’ & Gy \
(b115611) o 500KV Gloucester

» Estimated Project Cost:
$500 K per breaker
 Expected IS Date: 6/1/2014
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» The following circuit breakers

are overstressed
— Printz 230 kV breaker ‘225’
— Printz 230 kV breaker ‘315’
— Printz 230 kV breaker ‘215’

« Proposed Solution:

— Replace Printz 230 kV breaker
‘225’ (b1338)

— Replace Printz 230 kV breaker
‘315’ (b1339)

— Replace Printz 230 kV breaker
‘215’ (b1340)

« Estimated Project Cost:
$500 K per breaker
 Expected IS Date: 6/1/2015

PECO Transmission Zone
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O 1ot d !
®  Subs Identified * HgiRos i} Gloucester
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o Co = <"Wl
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°  230kV g~ [rainer ;
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é/ PEPCO Transmission Zone

. 23 circuit breakers are overstressed \BGE

on the Chalk Point 230 kV bus

. PEPCO owns 19 of the 23 circuit
breakers

* Proposed Solution: Replace the 19
(PEPCO owned) Chalk Point 230 kV
breakers that are overstressed with
breakers rated 80 kA (b0845-b0863)

» Estimated Project Cost:
$2.0 M per breaker
 Expected IS Date: 12/31/2014

LEGEND

®  Subs |dentified
Substations
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é/ PSEG Transmission Zone

* The following circuit breakers are -
overstressed:
— Salem 500 kV breaker '11X’
— Salem 500 kV breaker '12X’
— Salem 500 kV breaker '20X’
— Salem 500 kV breaker '21X’
— Salem 500 kV breaker '31X’
— Salem 500 kV breaker '32X’
Red Lion

«  Proposed Solution: e

— Replace the Salem 500 kV breaker '11X’ ( Motjva
(b1410) \

—  Replace the Salem 500 kV breaker '12X’
(b1411)

—  Replace the Salem 500 kV breaker '20X’
(b1412)

—  Replace the Salem 500 kV breaker 21X’
(b1413)

—  Replace the Salem 500 kV breaker '31X’
(b1414)

—  Replace the Salem 500 kV breaker '32X’
(b1415)

» Estimated Project Cost:
$1.5 M per breaker
 Expected IS Date: 6/1/2011

g hurchtown

"~ ~Basin Road”

Upper Pittsgrove
e =

TekRard

LEGEND
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Substations
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Upgrades Previously Presented at the
10/6/2010 TEAC




. N-1-1 thermal violation for various
contingencies

* Proposed Solutions:

— These projects are additional detail for
existing b1034.1 through b1034.4 to
add a S. Canton to W. Canton 138kV
line

— Disconnect/eliminate the West Canton
138kV terminal at Torrey Station
(b1034.5)

— Replace all 138kV circuit breakers at
South Canton Station and operate the
station in a breaker and a half
configuration (b1034.6)

— Replace all obsolete 138kV circuit

breakers at the Torrey and Wagenhals
stations (b1034.7)

— Install additional 138KV circuit breakers

at the West Canton, South Canton,
Canton Central, and Wagenhals
stations to accommodate the new
circuits (b1034.8)

e Estimated Project Cost: $28 M
(includes previously presented
b1034.* projects)

 Expected IS Date: 6/1/2014

WWW.pjm.com

AEP Transmission Zone
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N-1-1 Thermal Violation

The 502 Junction 500/138kV
transformer is overloaded for the
loss of Harrison — Pruntytown
500kV + Fort Martin — Pruntytown
500kV

Proposed Solution: Install 2nd
500/138kYV transformer at 502
Junction (b1383)

Estimated Project Cost: $15 M
Expected IS Date: 6/1/2015

WWW.pjm.com
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N-1-1 Thermal Violation

Overload of Bedington —
Shepherdstown 138kV for the loss
of Bedington — Doubs 500kV +
various other second
contingencies

Proposed Solution: Reconductor
approximately 2.17 miles of
Bedington — Shepherdstown
138kV with 954 ACSR (b1384)

Estimated Project Cost: $1.75 M
Expected IS Date: 6/1/2015

WWW.pjm.com
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N-1-1 Thermal Violation

Overload of Halfway — Paramount
138kV for the loss of Bedington —
Doubs 500kV + Bedington —
Nipetown 138kV

Proposed Solution: Reconductor
Halfway — Paramount 138kV with
1033 ACCR (b1385)

Estimated Project Cost: $4.75 M
Expected IS Date: 6/1/2015

WWW.pjm.com

APS Transmission Zone
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 N-1-1 Thermal Violation

» Overload of Double Tollgate —
Meadow Brook 138kV #2 for the
loss of Double Tollgate — Meadow

Brook 138kV #1 + various other
second contingencies

* Proposed Solution: Reconductor
Double Tollgate — Meadow Brook
138kV #2 with 1033 ACCR
(b1386)

e Estimated Project Cost: $9 M
 Expected IS Date: 6/1/2015

WWW.pjm.com
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 N-1-1 Thermal Violation

» Overload of Double Tollgate —
Meadow Brook 138kV #1 for the
loss of Double Tollgate — Meadow

Brook 138kV #2 + various other
second contingencies

* Proposed Solution: Reconductor
Double Tollgate — Meadow Brook
138kV #1 with 1033 ACCR
(b1387)

e Estimated Project Cost: $9 M
 Expected IS Date: 6/1/2015

WWW.pjm.com
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N-1-1 Thermal Violation

Overload of Greene - Letterkenny
138kYV for the loss of Guilford —
South Chambersburg 138kV +
East Waynesboro — Ringgold
138kV

Proposed Solution: Reconductor
Greene - Letterkenny 138kV 795
ACSS (Revise baseline project
b0680)

Estimated Project Cost: $1.7 M
Expected IS Date: 6/1/2013

WWW.pjm.com
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N-1-1 Thermal Violation

Overload of Feagans Mill - Millville
138kV for the loss of Bedington -
Opequon 138kV + Bartonville —
Meadowbrook 138kV

Proposed Solution: Reconductor
Feagans Mill - Millville 138kV with
954 ACSR (b1388)

Estimated Project Cost: $3.5 M
Expected IS Date: 6/1/2015

WWW.pjm.com
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N-1-1 Thermal Violation

Overload of Bens Run — St. Mary’s
138kYV for the loss of various
contingency combinations around
Belmont

Proposed Solution: Reconductor
Bens Run — St. Mary’s 138kV with
954 ACSR (b1389)

Estimated Project Cost: $5.8 M
Expected IS Date: 6/1/2015

WWW.pjm.com
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N-1-1 Thermal Violation

Overload of Osage — Collins Ferry
138kYV for the loss of Hatfield —
Black Oak 500kV + one of the
following circuits:

—  Price Hill = Pruntytown 138kV

— Martinka — Pruntytown 138kV

— Martinka — Price Hill 138kV
Proposed Solution: Reconductor
Osage — Collins Ferry 138kV with
954 ACSR (Revise baseline
project b1028)

Estimated Project Cost: $2.3 M
Expected IS Date: 6/1/2013

WWW.pjm.com
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é/ APS Transmission Zone

 N-1-1 Thermal Violation Antetarn N
« Overload of Bedington — Opequon oo

138kV for the loss of Bedington — o L e Substations

. = W R.P. Smith kv

Doubs 500kV + Bedington — 9 ; o ooy

Shepherdstown 138kV - ol
« Proposed Solution: Replace Bus v Y zichni

Tie Breaker at Opequon (b1390)  ~Bedington &9 0o o soov

=Tk g e  785kV

e Estimated Project Cost: $0.25 M
 Expected IS Date: 6/1/2015
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é/ APS Transmission Zone

e N-1-1 Thermal Violation

* Overload of Gore — Hampshire e
138KV for the loss of Bedington — | Substations
Opequon 138kV + Bartonville — ° 6ok
Meadow Brook 138kV P L e
« Proposed Solution: Replace Line = N
Trap at Gore (b1391) S o
» Estimated Project Cost: $0.25 M TamstaN s

Sheperdstown

« Expected IS Date: 6/1/2015 /\ o5 SFagion
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345 Kearneysville
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N-1-1 Thermal Violation

Overload of Belmont — Trissler
138kV #1 for the loss of Belmont —
Trissler 138kV #2 and one of the
following circuits:

— Belmont — Edgelawn 138kV
— Oak Grove — Johns Manville 138kV

Proposed Solution: Replace
structures on the Belmont —
Trissler 138kV line (b1392)

Estimated Project Cost: $0.5 M
Expected IS Date: 6/1/2015

WWW.pjm.com
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N-1-1 Thermal Violation

Overload of Kingwood —
Pruntytown 138KV for the loss of
Bedington — Doubs 500kV +
Hatfield — Black Oak 500kV

Proposed Solution: Replace
structures on the Kingwood -
Pruntytown 138KV line (b1393)

Estimated Project Cost: $1 M
Expected IS Date: 6/1/2015

WWW.pjm.com
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N-1-1 Thermal Violation

Overload of Washington (MP) —
Corner 138kV for the loss of
Edgelawn — Trissler 138kV +
Belmont — Edgelawn 138kV

Proposed Solution: Upgrade
Relay Circuitry at Washington
(b1394)

Estimated Project Cost: $0.05 M
Expected IS Date: 6/1/2015
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é/ APS Transmission Zone

e N-1-1 Thermal Violation : \

* Overload of Kittanning — Garretts Ot penemistien
Run Jct 138kV for the loss of
Allegheny Ludlum 4 Junction-
Springdale 138kV + Allegheny e
Ludlum 2-Allegheny Ludlum 2
JunCtI0n138kV Krendale.  ghanor Manor
« Proposed Solution: Upgrade B
Terminal Equipment at Kittanning weoeno  [ront APS Kittanning
(b 139 5) Sl:bsti::):::: e Sawc :
« Estimated Project Cost: $0.05 M P / e
 Expected IS Date: 6/1/2015 e g .
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é/ ATSI Transmission Zone

* N-1-1 Voltage violation X )
 Low Voltage magnitude and
Voltage drop at Airpark, Clark,
East Spring, and London S
138kV buses for various s RO fieqn
contingency combinations
* Proposed Solution: Install a 25 Broadview
MVAR cap bank at Airpark e
138kV substation (b1341) *  Subs Identified
Substations
« Estimated Project Cost: $1.5 M clar/East Springfield v
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é/ ATSI Transmission Zone

* N-1-1 Voltage violation -,
. | Sharon
 Low voltage magnitude at | .
Maysville, Sharon, Sharpsuville, | W/
Winner 138kV buses for the loss | Crossiand - '3
of the Hoytdale — Shenango lies Munlcipgiaggstaton Sonera] T Col
345kV line and the Highland - McDonald Sfeel prasury \wbe"
. hurch Hill :
Shenango 345kV line )/ e
« Proposed Solution: Installa50 S~ sl —
MVAR cap bank at Sharon 138kV Wicklffe o Lincoln park *  Subsidentfied
. | Substations
SUbStatlon (b1342) Ametican Transmission Systems Inc kV
. . YST (Youngstown Sheet & Tube) -
« Estimated Project Cost: $1.32 M i Do
« Expected IS Date: 6/1/2015 oo enerele Lo
Dobbine o sy
.; New Castle N
] T65kV
Transmission Lines
oNerth Beaver Township KV

765
500
345
230
138
15
69

Hoytdale
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23 circuit breakers are
overstressed on the Chalk Point
230 kV bus

PEPCO owns 19 of the 23 circuit
breakers

Proposed Solution: Replace the 19
(PEPCO owned) Chalk Point 230
kV breakers that are overstressed
with breakers rated 80 kA (b0845-
b0863)

Following up on the remaining 4
breakers with the owner

Estimated Project Cost:
$2.0 M per breaker
Expected IS Date: 12/31/2014

PEPCO Transmission Zone
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LEGEND
®  Subs |dentified
Substations
kV
o 69kV
o  115kV
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@ 230kV
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o  500kV
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B e

e
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Baseline Reliability Summary
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4 Baseline Reliability Summary

« Baseline upgrade solutions in this presentation (with the
exception of ATSI) will be Proposed to the PJM Board in late
November 2010 for approval and inclusion in the RTEP

o ATSI mitigation plans will continue to be reviewed with the TEAC
and will be presented to the PJM Board for approval following the
planned June 1, 2011 ATSI integration

« Supplemental upgrades are not approved by the PJM Board
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* Build a new “Vassell” 765/345/138 kV
Station to the North of Columbus, OH
at the intersection of the Kammer —
Maliszewski 765 kV line and the Hyatt
— Corridor 345 kV line

*  This station will provide another EHV
source to the area to mainly address
potential voltage issues that have
been demonstrated for specific
outage and transfer scenarios.
(S0251)

e Estimated Project Cost: $185 M

 Expected IS Date: 5/1/2014

WWW.pjm.com
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é/ AEP Transmission Zone

* Aload customer requested American ——
Electric Power (AEP) to conduct an D siiciinin
Expedited System Study to determine | substations -
the feasibility and facilities required to |*, T
provide a Liberty Hi 34.5 kV delivery o 15Ky
point. The new 34.5 kV delivery point b
near North Baltimore, Ohio taps the
New Liberty — North Baltimore circuit.

345kV

e o ©

S00kV
®  765kV

e Theload to be served is Transmission Lines
approximately 8 MVA (S0250) "‘}\ .
e Estimated Project Cost: $0.286 M /\ 500
 Expected IS Date: 6/18/2010 Q zz Buckley Rd.
A :13: West End Fostoria
/\ 69 Fostoria Ctl

AEP
Airco (N.C. Co-Op!

Northeast Findlay

ew Libe
i North Finday
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* Build a new “Vassell” 765/345/138 kV
Station to the North of Columbus, OH
at the intersection of the Kammer —
Maliszewski 765 kV line and the Hyatt
— Corridor 345 kV line

*  This station will provide another EHV
source to the area to mainly address
potential voltage issues that have
been demonstrated for specific
outage and transfer scenarios.
(S0251)

e Estimated Project Cost: $185 M

 Expected IS Date: 5/1/2014
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 The Ohio State University requested
138 kV service to a new station (West
Campus) to bolster the reliability of
their existing electrical system, and
support anticipated growth in the
West Campus area. OSU plans to
install two 84 MVA transformers at
this station in 2012, with the potential
of adding three more in future years.
The Roberts — OSU underground 138
kV Line (presently approved, power
sited and in the ROW acquisition
stage) will be routed into West
Campus Station (includes an AEP
138 kV ring bus). (S0252)

e Estimated Project Cost: $8.309 M
* Projected IS Date: 9/1/2011

WWW.pjm.com

AEP Transmission Zone
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» Aload customber has requested 69

kV service to a facility in the Minerva,

Ohio vicinity
* The service can be provided by

tapping the Wagenhals-Pekin 69 kV
circuit. (S0253)

e Estimated Project Cost: $0.464 M
* Projected IS Date: 3/1/2010

WWW.pjm.com

AEP Transmission Zone

. \
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»  General Mills would like to increase
the electrical service reliability of the
current 138 kV feed from AEP's
Corwin station to the General Mills
processing facility (S0254)

e Estimated Project Cost: $0.437 M
* Projected IS Date: 10/1/2010
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* Aload customer has requested 69 kV
service to a new facility in the vicinity
of Warwood, West Virginia.

* The service can be provided by
tapping the Tidd - Fulton 69 kV circuit
and building 2.5 miles of 69 kV line
from tap point to their facility. (S0255)

e Estimated Project Cost: $1.773 M
* Projected IS Date: 7/1/2010
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é/ AEP Transmission Zone

*  Mid-Ohio Energy Cooperative's m
Uncapher station, near Marion, OH, IS | . s ceniies
currently served by Ohio Edison at Substations
34.5 kV. Mid-Ohio plans to upgrade |, _ Roberts
Uncapher to 69 kV and is requesting o 15
service from the Harpster Pumping - | | =
Waldo 69 kV line. This project will o 345KV il AEP

500KV

build approximately 0.5 mile double
circuit line, install a 3-way GOAB

®  765kV

Transmission Lines

switch, and install low-side metering | v

in Mid-Ohio's Uncapher station. K i R
« Estimated Project Cost: $0.633 M A B
e  Projected IS Date: 3/1/2011 Q e ATSI
Kirby
Windfall DP
AEP
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é/ Dominion Transmission Zone

New Delivery Point

* North Carolina Eastern Municipal Power
Agency (NCEMPA) has requested a
new 230 KV delivery point on behalf of
the Town of Elizabeth City to provide
increased capacity for future growth.
This will require a tap from Line #2020
(Elizabeth City — Winfall) and installation
of two 230 kV line switches. Estimated
load 30 MW

LEGEND
®  New Station
Substations

kv
o BOkV

Dominion

« Estimated Project Cost: $0.5 M o S '\
138KV

o 230kV '
o i . Potential Lol e askv
Projected IS Date: Sept 2011 Church Street . i
DP . ®  765kV

Transmission Lines
LY
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New Delivery Point

Microsoft is building their east
coast data center in Boydton
Plank Road Industrial Park in
Mecklenburg County, VA,
estimated load is 50 +MW.

Phase 1. Split 115kV Line 38
(Chase City — Kerr Dam) and
build double circuit tap 1.5 miles
(new ROW) to BPRI Park. Build
substation in BPRI Park with
115kV four breaker ring bus (April
2011)

Estimated Project Cost: $15.6 M

Projected IS Date: April 2011

Dominion Transmission Zone
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FE planning criteria violation
(non-Tariff facility):

Low voltage at Upton 34.5 kV
station for the loss of Whiting —
Upton 34.5 kV (K11) line.

Proposed Solution:
New Lisbon three breaker 34.5

ast Windsor

kV straight bus upgrade

LEGEND

(S0246) el
Estimated Project Cost: e
$1.158 M g
Expected IS Date: . B
6/1/2012 |

kV
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345
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69

>O>>>>>>

Transmission Lines
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"é/ JCPL Transmission Zone

« FE planning criteria violation J e ‘ \
(non-Tariff facility): N o sweenwied [\
 Low voltage at the Merck bus f&lbsmo“s Pequ
for the loss of the Lebanon — il
Merck 34.5 kV (W751) line s L
* Proposed Solution: -
Relocate the Merck 6.6 MVAR . o5k
CapaCItOI’ (80247) 'l:":ansmission Lines
« Estimated Project Cost: I Q =
$0.051 M - AR L JoPL
« Expected IS Date: o =
6/1/2011 A [
Glendon.--'
_ilb'ért TRy Bran e
PPL .
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* FE planning criteria violation
(non-Tariff facility):

 Overload on the Gilbert —
Bridgeton 34.5 kV (J712) line
for the loss of Branchburg —
East Flemington 230 kV line
and East Flemington 230/34.5
kV transformer # 4

* Proposed Solution:

Upgrade the bus conductor at
Bridgeton 34.5 kV substation
with 795 ACSR on the Gilbert —
Bridgeton 34.5 kV (J712) line
(S0249)

« Estimated Project Cost:
$0.031 M

» Expected IS Date:
6/1/2011
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é/ PSEG Transmission Zone

« PSEG Operational:

e The New Milford 230 kV
substation was flooded
recently and as a result the

nSoutRMahgah

llendale

Hillsd

i O\Maidwick
substation was closed
d own 5 Pleasantgilleﬁ
" aramus
. JCPL 4
* Proposed Solution: — S
. . o0 hnctmans ASTICC L Milford N
Raise the New Milford yard | = seienies | R et eon miia | waren pomt o
and control house (S0249). A\ R
. . o 69kv St e nglewoo
« Estimated Project Cost: Jii et Brook @
d.
$7OM ey SEG ; eonia
* Expected IS Date: o T —» e e
Transmission Lines :
6/1/2015 K i) Vs
/\ 765 < Rd - N. Be gén o
l /\ i e'Marion Dr. "e‘i:illfl:;sland mlﬁ;\rrRoad / A
/\ 20 West Orange 4 o / f
/\ e 0 . : N :, j I_.f :
/\ 69 \ .l. 1 e
P e ' |
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é/ PSEG Transmission Zone

« PSEG Operational: Asm o8

e The existing Linden 230 kV Lquelave,
substation is a breaker and half . West Orange
configuration, however the
Linden — Gaethals 230 kV

ranchl

circuit is connected to a bay R o Em e g w'a—m:rﬂ“jsy”""
with no breaker on one side. JCPL Dot Sutmit uarefiowark sy
The CifCUlt aISO doesn’t have Passaic Valiey Sewerage Commiss_s__!oi
. . . LEGEND ! 7
line disconnect switch and g e S [ e/
therefore, the bus has to be Substations At |
. '\ /
removed in order to take the S Nomme
. : o 115kV
line out of service. | /o Jomomecosen
e Proposed Solution: o o ol
©  345kV s
Relocate the Linden — Goethals | © o M
230 kV circuit to the eX|St|ng Transmission Lines e
vacant bay at Linden (S243). [ R 20 - |
« Estimated Project Cost: T
< /\ 345 New Dover
$1.5M /N 20
138 JSew
» Expected IS Date: Q 115 '
69
6/1/2013 > i
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é/ PSEG Transmission Zone

« PSEG Operational:

« Bus faults at Newport 230 =
kV removes multiple circuits
resulting in circuit switch
mis-operation and mis-

alignment of disconnect s caowel EsstRutrrtord
switches.

* Proposed Solution: N o susstdenites ) =
Reconfigure the Newport ~ [[w | é L,
substation to breaker and  §| « v O deewde LN S |
half scheme (S0244). h: = e =g e

- Estimated Project Cost: 1 e Nowptl| /]
$20M S :’;ansmission Lines = Fesdoianea) % A A

 Expected IS Date: Q e Ny
6/1/2011 o S

o s/ :
fi8 ppesabonn.
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« PSEG Operational &
Maintenance:

 The two 230 kV PARs at
New Freedom are rarely
utilized and therefore
provide limited benefit. In
addition movement of the
taps on those PARs causes
gassing.

* Proposed Solution:

Remove the two New
Freedom PARs (S0245).

« Estimated Project Cost:
$2.0M

« Expected IS Date:
6/1/2012
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Email RTEP@pjm.com with any comments




Next Steps
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Review Issues Tracking
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