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 Reconductor 13
miles of the
Kammer — West
Bellaire 345kV
circuit

e Cost estimate: TBD

* Projected in-service
date is 6/1/2014.

PJM TEAC

04/12/2012
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e  Subs Identified Transmission Lines
Substations \/ 69

o 115kV \/ 1skv

138 kV 138 kv
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 Perform a Sag
Study on section 1
(~12 miles) of the
West Bellaire —
Tiltonsville 138 kV
line (existing base

||ne upgrade b1457) East New Concord

e Cost estimate:
$.02M

* Projected in-service °

date to complete
the sag study Is
12/1/2012

PJM TEAC

04/12/2012

AEP Reinfoftéient

St. Clair

! ': ne Crossgales
- / Houston
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 Windsor | Dutch¥ork  Gordon
Tiltonswlle / Fo n, He Washington
heY; Lagonda
Valley Grove
[ Brues Enon
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Vo saskv . Lop) Reach Middieboume
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S \/ 765kv H
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e Sag study of
Newcomerstown -
Hillview 138 kV
line. Upgrade
terminal equipment
(existing base line
Newcomerstown
upgrade b1737) AP :

e Cost estimate:

Hillview

$O . 2 M LEGEND
. ] . SurTs Identified Transmission Lines
* Projected in- e
service date is ey A
°  230kV BAE
12/01/2014. C Mo o
K o \/ 765KV
° 765 kV \/ HVDC

BN
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Perform a sag
study to improve
the emergency
rating on the
Bridgville —
Chandlersville
138 kV line

Cost estimate:
TBD

Projected In-
service date Is
12/01/2014.

AEP Reinfoftéient

haip-Read . Bladensburg Hillview

West Coshocton
South Coshocton

Newcomerstown

ville
Conesw

{

Preparation Plant

Ohio Central

__—"INorth Newark -

Heath

Newark Center East New Concord

Bethel Church
East Zanesville

Bridgeville

Chandlersville ,&°

orth Fairfield

%

South Cumberland  symmerfiela

Texas Eastern Berne
Crooksville

LEGEND Cannelville Caldwell
*  Subs Identified Transmission Lines
Substations \/ 69
o 115kV \/ 1skv
138 kV 138 kV
o 230kV \/ 230kv Wolf Creek
o 345kv \/ a45kv
o 500kV Goodrich
Ao \\:: :2: :: Harmar Hill . Mill Creek
LY \/ A Layman GozsuchD”Ck Creek_
Elkem MetalsAPS — Renogipg.
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 Perform a sag study
of the Ohio Central

— South Coshocton
138 kV circuit
(existing baseline owcknarniown

upgrade b1869)

e Cost estimate:
$0.07M

) . . Ohio Central
* Projected in-service PRAGITIN
. \ West Cambridge
date is 12/01/2014. \
LEGEND L
®  Subs Identified Transmission Lines East NewCancord
Substations \/ 63
o 115KV \/ 115kv
138 kV 138 kV Vil Bethel Church
Sasaiie \/ 230kv
o  345kV \/ 345kv \
e 500kV £ ming \m
o 69KV v Bridgeville
\/ 785k :
°  765kV hilo
\/ Hvbc Chandlefsville
South Cumberland
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* Replace disconnect
switch on the South
Canton 765/345 kV
transformer

e Costestimate: TBD

* Projected in-service
date is 12/01/2014.

PJM TEAC

04/12/2012

Dale

ATSI Cloverdale

oy J \
/ | South East Can
\—\ South Canton Faircrest m\

AEP Reinfoftéient

Promway
Belden Village

Packard ATSI
West Canton

Miles Avenue
LTV Steelwagenhals

Reedurban Timken Sunnyside

Canton Central

To
Timken Richville

N L =
Malve
AEP
LEGEND
North Strasburgh g, i ar - Sur?s Identified Transmission Lines
Strasburg Substations \/ 69

°©  115KkV \/ 15kv

138 kV 138 kV

e \/ 230kv

© 345kV \/ A

°© 500 kV \/ 500k

North Intertie o BOKkV V L

o  785kV N i

_—
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“ont ; West Ravenn Cémmerce
Perform a Sag StUdy to : U;:jBabb Gilchrist Republic Special M aa'sMCkhﬁe
. ilchris
improve the emergency VR ¥ s
B and W Congress

arberton™O0re | akemore

rating on the Carrollton
— Sunnyside 138 kV
line

Alliange Castfngstu

i Promway

il Ross \ Packard
1 . ast Wooster
Cost estimate: TBD c:anamoaT SunySide
. . . Wooster o
P I’Oj ecte d IN-service Reedsburg HW RecApple Cme‘tc’o"ef dales GA Gade
. x50
date is 12/01/2014. ==
Strash u-rgBoﬁ var o
North StrasburghGarrollton
North Intertie
LEGEND
®  Subs Identified Transmission Lines | Creek : X EastAmsterdam
Substations \/ €9 West New Philadelphia
o 115kV \/ 115 kV AEP
138 kV 138 kV
o 230kV \/ 230 kV
o 345kV v 345 kv
R o \/ 500KV Hillview
o  B9KV
e T765kV v A South Cadiz
\/ HvDC
e —— ™
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Weirton smr""‘*'”""
" Ha n'nlton
rkview
Ste ubanville

Camegie

 Replace relays at
both South Cadiz
138 kV and Tidd
138 kV (existing
baseline upgrade
b1462)

e Cost estimate:
$05M LEGEND

South Cadiz

Dﬂ}tch Fork

* Projected in-service gl A et
date: 12/01/2014 o

Valley Grove
®  785kV
Transmission Lines
kv

N\ 15

138

230

45

500

765

>>>>
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Perform a sag study to

improve the emergency

rating on the Bethel
Church — West Dover
138 kV line

Cost estimate: TBD

Projected in-service
date is 12/01/2014.

AEP Reinfoftéient

e Bolivar

Strasburg
North Intertie

West New Philadelphia

West Millersburg

Sugar Creek

I

“ South Millersburg

Buckhomn
t Mount Vernon
/_/-" Sharn Roaa Bladensburg Hillview
g\ West Coshocton
= T South Coshocton
N Newcomerstown
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Willwoo .'ws.v “ ConesvVille Preparation Plant
Refor Ohio Central
North Newark FrazeysBurg West Cambridge
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LEGEND L —gst Pointe East New Concord

e Subs Identified Transmission Lines Uiz

9 substations \/ 69 nesvile Bethel Chur_ch
East Zanesville e
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U 138 kv 138KV . ridgeville
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o e South Cumberland

\/ 500KV
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e T765kV \/ HvDC
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: Dale
« Replace a switch at s : \
0ss
. ’ .
South Millersburg B o canal o Packard
ATS| Reedurban
1 1 Reedsburg HW Rec\Wooster g Tore
Y
SWItC h Statl on Apple CreekEfovefﬂa!e 'AGA. Ga
e Costestimate: TBD S, South Cai é
. . L . . oo v Stra sbwgBoﬁvar
Projected in-service is pple Valley vy G
12/01/20 14 B North Intertie
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Sugar Creek
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cademia ¥
t Mount Vermon AEP Hugklion
kam/ﬁeﬁi/, E"_‘%\ Roa Bladensburg Hillviaw
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| e Ssubsidentiied Transmission Lines South Coshocton
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TUSC  Firestone Gilchrist
ATy South Akron
Band W Clayben Congress
Moore Lakemore

Bluebell

lliance Castings

« Reconductor 0.83
miles of the Dale-
West Canton 138kV
Tie-line and
upgrade risers at
West Canton 138kV

(existing baseline ansl Road
upgrade b1861)

Dale

Promway
Belden Village
West Canton
s Packard

Miles Avenue 1 SteellWagenhals
Reedurban

Timken

Cloverdale ;
Wooste side
. i Timken Richville ™5, :’I&
e Cost estimate: N
Faircrest
$1 - 7 M Ma ern\
. . . LEGEND
* Projected in-service B 1 s dentfio Tranwinission Lines
; Substations \/ 69 Bolivar
is 6/01/2014. Poal M s
138 kv 138 kV
Bl \/ 230kv
o 345kV \/ 345 kv o North Intertie
o \/ 500KV "
o 69KV
o 765KV WO
\/ HvDC Ugar Creek
West New Philadelphia
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Reconductor ATSI
portion of South

Canton — Harmon
345 kV line

Cost estimate: TBD

Projected in-
service date Is
6/1/2015.

ATSI ReinfoftEfent

Cortlanc

Eim
Bridge

Ivanhoe
ast Evergrost Burton
Newton FallsTod  Niles
GM Lordstown - [ Hightand
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Coemmerce
Wickfiffe

Republic Special Metgls
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LEGEND North Strasb
e Subs Identified Transmission Lines North Intertie
Substations \/ 69
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1
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oty V Hillview

765 kV
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e Build new Toronto

345/138 kV substation
by looping in the :'i'v
Sammis — Wylie Ridge o osin

ammer eongetownA
O

345 kV line and tie in

East Liverpool | Nand

four 138 kV lines. Sl Fumace U g  Hopeuell
. AT ester 3t : ig@nvilleWolfeé Run
e Build a new Toronto- South Chester  goger Vo DL L“‘Q e
. rescen
Harmon 345kV line suiickley
) : X, : LEGEND il
e Cost estimate: TBD Sammis ; o Subs ldentified
) ) ) e = :_ Substations
* Projected in-service | kv ay
. J o 69KV
date is 6/1/2017. b ore Wylie Ridge | o sk
gStavnsiaragn South Toronfa'! ' 138KV
¢ Short term T / o 230kV
ARFE Weirton Steel i ol ° 345k V
— Open the Dale Rgpinn | N s P
Parkvi e 765kV
138/69 kV ?! Transmission Lines
transformer after 1 i
I . A\ 785
the loss of the Bdi0e PN
_ -. N s
South Canton Mahans L 459
Harmon 345 kV \ 138 i
line \ D
. /\ 69
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£ mond
« Reconductor Inland R
- ClInIC Health Q' NottfhghamJud! Progressive
11 138 kV line. fins b

Lake Shore

%
 Replace 795 ACSR oot

: Ki

S C C I R a.t J (0] rd ahn Division ( C_PP)Haze; A
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LEGEND
- o ol % . Longfield
e Subs Identified Transmission Lines ’ ’
6/1/20 15 Substations \/ 69 Griffin EE‘J:S!:':! Va. y JuniperKrick
o  115kV \/ 115 kV Faber
138 kV 138 kV
® 20K \/ 230kv
o 345kV \/ 5k
o 500kV \/ 500kv = Galaxie
oy \/ 765kv
e 765kV \/ HVDG
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e New West Freemont —
Groton — Hayes 138 kV
line

e Cost estimate: TBD

* Projected in-service
date is 6/1/2018.

» Short term: Existing
operating procedure to
open the Lakeview — dgffome e
Greenfield 138 kV line i\\ Woodvill Kelsey Hayes _
at Greenfield to avoid

s tant

Davis-Besse

LEGEND
the 0V6r|OadS e  Subs Identified Transmission Lines
Substations \/ 69
SaiIeky \/ 15kv West Fremont
138 kV 138 kV .

£ 20V \/ 230kv

o 345kV \/ 345 kV Fremont

b \/ 500KV

: ?'z; :\: Vit Fremont Center
\/ HvDC

T
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 Build a new
ATSI/AEP 138 kV

substation with a R T
line to Longview A =
Shelby
e Cost estimate: TBD Milron
Cairns
* Projected in-service e i
date: 6/1/2016 Leaside =55 Goﬁrftarfo Y
. e | el : North Lexingthon
®  Subs Identified Transmission Lines
.| Substations \/ 69
o 115kV \/ 115kv
B0 \/ 230kv
3 \/ 345kv
: ZZ?(:V \/ 500KV
N - 765 kv Vi T AEP
\/ HvDC
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Reconductor the
Evergreen — Highland
#1 138 kV line with 477
ACSS

Cost estimate: TBD

Projected in-service
date: 6/1/2015

ATSI ReinfoftEfent

Cortland

PackardE/Mm
Warren Steel HoldingsFrankiin
Bridge
: Ivanhoe
Mahoningside

Garden

Burton
Evergreen , Wl Finishing

Newton Falls Niles Central

D

Reactive Metals

Highland MoDonald Steel

Salt Springs

North Star Steel
Wickiliffe

LEGEND
®  Subs Identified Transmission Lines
Substations \/ 69
N e M5kv \/ 15kv Boardman
138 kV 138 kV
° 230kv \/ 230kv Nevada
° M5k \/ a45kv
0T \/ 500kv
Sl \/ 765KV
e 765KV \/ HvDC
LY
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Reconductor the
Evergreen — Highland
#2 138 kV line with 477
ACSS

Cost estimate: TBD

Projected in-service
date: 6/1/2015

ATSI ReinfoftEfent

Cortland

PackardE/Mm
Warren Steel HoldingsFrankiin
Bridge
: Ivanhoe
Mahoningside

Garden

Burton
Evergreen , Wl Finishing

Newton Falls Niles Central

D

Reactive Metals

Highland MoDonald Steel

Salt Springs

North Star Steel
Wickiliffe

LEGEND
®  Subs Identified Transmission Lines
Substations \/ 69
N e M5kv \/ 15kv Boardman
138 kV 138 kV
° 230kv \/ 230kv Nevada
° M5k \/ a45kv
0T \/ 500kv
Sl \/ 765KV
e 765KV \/ HvDC
LY
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PJM TEAC
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Cortland
Reconductor the
Highland — Salt Springs PackardElm

. . Warren Steel HoldingsFranklin
138 kV line with 795 Bidge
AC S S . Mahoningside B
Cost estimate: TBD it e )
Newton Falls WCI Steel inc Niles Central
Projected in-service _ Reaive stals
Highland MeDonald Steel

date 6/1/2015 yas

North Star Steel
Wickliffe

LEGEND
e  Subs Identified Transmission Lines
Substations \/ 69

N ° 15kv \/ 115kv Boardman

138 kV 138 kV
° 230kV \/ 230 kV Nevada

o, RAvKV \/ 345kv

b 3 \/ 500kv

: jz::\; \/ 765KV

HVDC

-

PIM©2012




= Y

» Raise the design
temperature to
increase the
thermal ratings on
the Highland —
02R.M. 138 kV line

e Costestimate: TBD

* Projected in-
service date is
6/1/2015.

PJM TEAC

04/12/2012

ATSI ReinfoftEfent

Kenyon

Kelly orway

endall Keith
\ﬁﬂx Lest
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Evergreen
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DarrowTerex Highland N;z:e\’\\
L ]
Ira - el
Brady GM Lordstown jpq Salt Sprngs
Valley Cuyahoya Falls . X
. Babb West Ravenn Commerce  Wickliffe
Pine I3 Riverbend
Aetna vans Republic Special Metals
Urban
Gilchrist Boardman
TUSC East Akron Nevada
South Akron
LEGEND
Band W Congress
BarbertonMoore | akemore ®  Subs Identified Transmission Lines
Substations \/ 69kv
——— 8! Alllance CastingsBld ° %% \V 115k
o 115 kV 138 kV
Dale RaKY \/ 230kv _\
Promway DDA \/ a45kv
Wayview °  345kV SO
Packard o 500KV \4
| \/ 765KV
West Canton/EE / e 765kV
Miles Avenue 3 \/ Hvoc
AN X
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* New Beaver Valley -
Leroy Center 345kV +
Mansfield - Leroy
Center 345kV lines

e Costestimate: TBD

 Proposed in-service
date: 6-1-2018

e Short term: Temporary
Operating Procedure to K.
Open Cloverdale- o
Barberton 138kV until

Sanborn

LEGEND
. . Progressive ®  Subs ldentified Transmission Lines
345kV lines are built. Sibetiliong ik o
Lark o 115KV \/ 15kv
138 kV 138 kV
L 230 kV \/ 230 kV
popier o 345KV \/ M5kv
°  500kV \/ 500KV
Kenyen A \/ 765 kV
e  765kV
HVDC
Keith v

PJM TEAC PIM©2012
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Build 345-138kV
Substation at Niles. 1.2
mile 345kV loop of the
Highland — Shenango 345
KV line into substation.
New 345/138 kV
transformer. Project also
increased short circuit
levels to benefit power
quality due to multiple
EAF loads in the area

Cost estimate: TBD

Projected in-service date
Is 6/1/2015.

ATSI ReinfoftEfent

Cortland

| Sharon
= | Sharan Coating
Qg e Garden
| Duferco Farrel 1M
WCI FimshingBurton Masury
Evergreen \Crossland
Newton Falls WC| Steel inc  Niles Central |
Reactive Metals & = A
o “OCFwood Engineer Castings
Highland ="
Tof =

Salt Springs
ATSI
North Star Steel !
i Lincoln Park |
Wickiifie Riverbend

] i
Republid Specisl Metals

LEGEND
Boardman ®  Subs Identified Transmission Lines
Nevada | Substations \/ 69
o  115kV \/ 115 kV i
138 kv 138 KV et
o 230kV \/ 230kv
o 345kV \/ 34skv 5
o 500kV \/ 500kv
il \/ 765k
\ e  765kV \/ e
\
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Replace relay on
the Highland —
G689 138 kV line

Cost estimate: TBD

Projected in-
service date is
12/31/2012.

Kenyon

Kelly oay
endall Keith
in Lest
axwell

Junipe, ﬁic_k_mggﬁe;d
orthfield

DarrowTerex

Ira
Brady
Valley Cuyahoya Falls

Babb West Ravenn
Evans

Urban .
: Gilchrist
TUSC East Akron
South Akron
Bandw Congress
BarbertonMoore | akemore

Pine
Aetna

ATSI ReinfoftEfent
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Burton
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Evergreen

Highland

wci Stej?e\,\\
Nites
J

GM Lordstown’

Salt Springs

Wickliffe
Riverbend

Republic Special Metals

Boardman
Nevada

Commerce

LEGEND

*  Subs Ildentified Transmission Lines

Substations \/ 69kv
] Alllance CastingsBld ° °°*V AVARIELY
° 115 kV 138 kV
Feis 138 kv \/ 230kv
Promway =0y \/ 35kv o
M:;ayv;(ev:fd oA Ll \/ 500kv
acka
| LR \/ T765kv
West CantonAEE j o 765kV
Miles Avenue b V Hvoe
A¥ X
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 Reconductor the
Hoytdale — Newcastle
138 kV lines #1 and #2
with 795 ACSS

e« Cost estimate: TBD \

« Projected in-service
date is 6/1/2015.

Kiesters

food Quality SteelForge Masters
Cedar Street

Koppel Steel Seneca

Zellenople Boropaple

LEGEND

®  Subs Identified Transmission Lines

Substations \/ 69 &
v o  115kV \/ 115 kV
\ /’ 138 kv 138 kV

East Liverpool ;
| J&L Fumace

230 kV
o o \/ 230kv
Pre o' BAn kv \/ 345kv
i o 500KV
= \/ 500kv
V
V

o 69 kV
Ra
e 765kV
nsfield
T L o'
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« Add 150 MVAR SVC — j
and a 100 MVAR ' '
capacitor at New
Castle 5 ooty
 Cost estimate: TBD \Newcasue =
* Projected in-service
date Is 6/1/2015.

Zellenople BoropMaple
LEGEND
®  Subs Identified Transmission Lines
Substations \/ 69 i
M ° 15kV \/ 115 kV
/' 138 kV 138 kW
o  230kV
) (N \/ 230kv
Afj e \/ 345kv
| = 2 \/ 500kv
) i o BOkV
' Ra \/ 765kv
East Liverpool \ e TB5kV
Mi
| J&L Fumace nsfield \/ AT
=8 &l B L Al S i\
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Franklin ~Packard 1 SHEn

* |Installa 50 MVAR
capacitor at the
Boardman 138 kV bus

| Sharon Coating
d=| Garden
| Duferco Farrel 1M

ury
| Crossland
he  Niles Central i

Ctive Metals %
Engineer Castings

ald Steel

« Costestimate: TBD - .
. . . OShenengc
Salt Spri
* Projected in-service ot
1 ; Lincoln Park
date is 6/1/2015. iy Fotend LrcoEe
Republid Special Metals
Boardman :"Towaﬂswn
Nevada |
Dobbins | Forge Masters
: Cedar Street
LEGEND e
®  Subs Identified Transmission Lines
Substations \/ 69
o  115kV \/ 15kv
138 kV 138 kV
AR \/ 230kv
o 3SRV \/ 345KV e
e 500KV e el
o 69KV Vi
\/ 765kv
e 765KV
\/ HvDC

1 i | oL
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8 Universa/Evergreen
Efn? senal

Huntingdon

Robbins

Murrycrest

DLCO Reinfoftétent

North Greensburg

Hempfield

Sewickley
Eastgate

Youngwood

« Upgrade the Duquesne |
portion of the Elrama — i e
Mitchell 138 kV line. ot "
(May include I oy
reconductoring the line /\*,ﬁmﬂw
and upgrading S e
substation equipment.) o n |
. South FayetteCrossgates Fstifaal
* Costestimate: TBD T f/
« Projected in-service . o /
date is 4/16/2015. e
Washington Vanceville
A5 Charerq Substations

LEGEND

S e

®  Subs ldentified Transmission Lines

69

15 kV
138 kV
230 kV
345 kV
500 kV
765 kV
HVDC

m

[

PJM TEAC

04/12/2012
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AP Reinfoftéient

 Upgrade the AP portion
of the Elrama — Mitchell
138 kV line by replace
breaker risers on the

Mitchell 138 kV bus on
the Elrama terminal

e Cost estimate: TBD

» Projected in-service
date is 6/1/2015.

Houston

Washington

PJM TEAC

04/12/2012

South FayetteCrossgates

5 Universa/Evergreen
Efn? senal

Oakland
i
. Rankin
rsontL
omestead

Murrycrest

' Wabeco
Wilmerding Huntingdon
BOR = < North Oakford
E Beftis |
Dravosburg
i
{/N North Greensburg
¢ Mifflin US Steef F irvin
Hempfield
Clairton Works Robbins
Piney Fork Sewickley
X / Eastgate
Bethel Park='TAMAS
Youngwood
Mitchell /
Peters »
Dry Run
LEGEND
siceric *  Subs Identified Transmission Lines [
A5 Charerq Substations \/ 89
o  115kV \/ 115 kV
138 kV 138 KV
S S EDaRy: \/ 230kv
o 345kV \/ sskv
€ o 500kV \/ so0kv
o 69KV
\/ 765k e
Mald ® 765KV \/ HBE
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o]
— — — —North Longvie

 Reconductor the T
Osage'CO”InS Blacksville

Collins Ferry
Ferry 138 kV line e v
with 795 ACSS. Rl
Upgrade terminal Pl fig g e
equipment at B i
Osage and Collins
Ferry bntncaialll
e Costestimate: TBD w: il ot
* Projected in- e
service date is . oot

6/1/20 15 ' / Tr;ns::is::ion Lines R

Martink
kv la

765

Grafton

i 2 Denver
115 e i ——

un

D e g B B e

PJM TEAC PIM©2012
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=~ Y AP Reinfott&ttent

e Raise structures e .
between Lake Lynn and Creen a0
West Run to eliminate
the clearance de-rates Noosisty

South Union
Eiliotsville

on the West Run — Lake Larfn
Lynn 138 kV line

e Costestimate: TBD

Whiteley

. . . 502 Junction
» Projected in-service gyl
 oformerig) . S
date IS 6/1/2015. West/Run /
Collins Ferry
Pierpont
e LEGEND
Westover Sabrafon ®  Subs Identified Transmission Lines
Morgantown Energy FacilityBrookhaven Substations \/ 3
Price K o ¢t Morgantown o 115kV \/ 15kv
138 kV 138 kV
o 2o0kV \/ 230kv
9" 3A5kV \/ 345KV
ol \/ 500kv
Rivesw’ﬂe\ MR V 765 kV
Chesapeakeg, . / e T765kV \/* ivbe

PJM TEAC 132 PIM©2012
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 Raise structures o s
between Collins Ferry B SV
and West Run to
eliminate the clearance e
de-rates on the Collins St el

Ferry - West Run 138
KV line

e Costestimate: TBD

« Projected in-service
date is 6/1/2015.

Whiteley

502 Junction

West/Run

Collins Fe‘4y /

Pierpont
e LEGEND
Westover Sabraton ®  Subs ldentified Transmission Lines
Morgantown Energy FacilityBrookhaven y
P e Substations \/ 69
s e Mo anlon e o 115kV \/ 1skv
138 kV 138 kV
Grant Town B Saa gy \/ 345kv
o  500kV v 500 kV
Rivesville ¢ 69 kV v 765 kV
e 785K

S / o2 \/ Hvoc

PJM TEAC 133 PIM©2012

04/12/2012




= 4 GenOn Deactivations

e Portland Unit1l & 2

 Requested deactivation
date: 1/7/2015

e Shawville Unit 1, 2, 3 &4;
Titus Unit 1,2 & 3

 Requested deactivation
date: 4/16/2015

e Glen Gardner CT 1-8

 Requested deactivation
date: 5/1/2015

LEGEND

s  Subs |dentified Transmission Lines
j Substations
o 115KV
138 kV
o  230kV
o  345kV
o 500kV
o B9 kV
e 765kV

SO
g

PJM TEAC PIM©2012

04/12/2012




Criteria violations

N-1 Voltage Magnitude
N-1 Voltage drop

N-1-1 Thermal

N-1-1 Voltage magnitude
N-1-1 Voltage drop
Generation Deliverability

» Load Deliverability

e Erie South & Erie West
345kV low voltage violations

* Multiple 115kV, 138kV, &
230kV low voltage and
voltage drop violations

* Multiple 115kV & 230kV
thermal violation

 Erie West 345/115kV

transformer thermal
overload

PJM TEAC

04/12/2012

Fittsburgh & Conneaut

_Asfitabula
Asttapul e

'/,-./

PN Vi6iations

Erie West

Edinboro South

o

[ ] o o o o

Substations

LEGEND PENELEC

Subs |dentified Transmission Lines
69

M5kV 115 kv
138 kV
230 kV
345 KV
500 kv
69 kv

765 kV

138 KV
230 kv
345 kV
500 kV

Titusville

765 kV
HVDC

OISR

Grandview

PIM©2012




 N-1 Voltage

« Construct a new 345/115 kV
substation (Mainesburg) and
loop the Mansfield - Everts
115 KV (existing base line
upgrade b1608 )

e Cost estimate: $13M

* Projected in-service date:
6/1/2014

PJM TEAC

04/12/2012

PN Reinfgf€&ient

,Mainesburg
jepi——___Everts Drive

South Troy

PENELEC

Blossburg CT
LEGEND
®  Subs Ildentified Transmission Lines
Substations \/ 69
o 115KV \/ 115kv
138 kV 138 kV
°  230kV \/ 230kv
o 345kV \/ 345KV
o 500 kV v
500 kV
-]
sl \/ 765KV
APS . o 785kV
APS Gurel Hil \/ Hvoe

PIM©2012




N-1 Voltage, Generator
Deliverability

Re-configure the Erie West
345 KV substation, add a
new circuit breaker and
relocate the Ashtabula line
exit (existing base line
upgrade b1373)

Cost estimate: $.955M

Projected in-service date:
6/1/2012

Pittsburgh & Conneaut

Ashtabula

Sanbom

Austinburg

LEGEND

®  Subs |dentified Transmission Lines

Substations \/ 69
o  15kV \/ 15kv
138 KV 138 KV
o 230kV \/ 230kv
o 345KV \/ saskv
e 500kV \/ 500kv
VR
L]
\/ HvDC

PN Reinfgf€&ient

7 & o
'. .."“ir L~
] |
B --J i
GreemSaTas e oh e
- Goré :"lh"‘.‘-.-.- I"’ rie Sou
Fairview Easf
Erie West
| g nion G}
Zepfth ¢
Edinboro South
PENELEC
Springbora
Holgan Street
efieva
Wayne
Ulica Jct.
Handsonle Lake
Maysville 0

PJM TEAC PIM©2012

04/12/2012




é/ PN ReinfgleBiient

 N-1 Voltage

o Construct Four Mile
Junction 230/115 kV
substation. Loop the Erie
South - Erie East 230 kV
line, Buffalo Road - Corry
East and Buffalo Road - Erie
South 115 kV lines (existing
base line upgrdae b1609)

e Cost estimate: $11.1M

* Projected in-service date:
6/1/2014

\

LEGEND

® Subs |dentified Transmission Lines

Substations \/ 69
o  115kV \/ Mskv
138 kV 138 kV

e 230kV \/

& 345kV \/

e 500kV \/' 500 KV
o  B69KkV

e 765kV x

Titusville

PJM TEAC PIM©2012

04/12/2012
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 N-1 Voltage

* Install a 75 MVAR cap bank
on the Four Mile Junction
230 kV bus (existing base
line upgrade b1769)

e Cost estimate: $.95M

* Projected in-service date:
6/1/2014

Corry East

LEGEND
dinboro South ®  Subs Identified Transmission Lines
Substations \/ 69
o 69KV \/ 15kv
Springboro e 15kV 138 KV
138 kV \/ 230 kV
o 230kV \/ @45kv
S LSOV \/ s00kv
% 0Dk \/ 785kV
® 765KV
\/ HvDC

ATS 1 g

PJM TEAC PIM©2012

04/12/2012
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 N-1Voltage

* Install a 50 MVAR cap bank
on the Buffalo Road 115 kV  Norcon Facill
bus (existing base line Eolhest
upgrade b1770) B 5

e Cost estimate: $.75M Green Gardorranch Rade

* Projected in-service date:
6/1/2015

Corry East
UnionCity
_ PENELEQ "
dinboro South ®  Subs Identified Transmission Lines
Substations \/ o9

o 69KV \/ 115kv
Springboro e 15kV 138 kV
> 138 kV \/ 230 kV
e 230kV \/ 345kv
o 345kV \/ 500 kv
i \/ 765KV

& 765KV
\/ HvDC

ATSI 1 q

PJM TEAC PIM©2012

04/12/2012




 N-1 Voltage

 Install a 25 MVAR 115 kV
Capacitor at Grandview

e Cost estimate: TBD

* Projected in-service date:
6/1/2015

PJM TEAC

04/12/2012

PN Reinfgf€&ient

Edinboro South
Springboro
Titusville
hokgan Street
; BENGLEC
Gefieva
: Wayne ;
L Grandview
+ L ]
U!rca Jet. 4Cla ummit
EClipse
, Handseme Lakg
Maysville ; 3
CruDgLass
Ha)’me Clarion
Piney Creek
LEGEND Piney
®  Subs |dentified Transmission Lines
Substations \/ 69 Blima

o 115kV \/ M5k

138 kV 138 kV
o 230kV \/ 230 kV
&  345kV

\/ 345kv e forms op/AES New Bethlehe

o 500kV \/ s00kv adiedrli Lo biin
5 (]

Ry \/ 765kV ;
e T7B65kV \/ e Armstrong

PIM©2012




e Generator Deliverability, N-
1-1 Thermal

e Construct Farmers Valley
345/230 kV and 230/115 kV
substation. Loop the Homer
City-Stolle Road 345 kV line
into Farmers Valley

e Cost estimate: TBD

* Projected in-service date:
6/1/2015

PJM TEAC
04/12/2012

PN Reinfgf€&ient

~Stolle Road

PENELEC

LEGEND
; ®  Subs Identified Transmission Lines
n *| Substations \/ 69
°o 15KV \/ mskv
138 kV 138 kV
° 230kV \/ 230kv
PSR \/ 345kv
Bis SO0V \/ 500kv
o 69KV
\/ 765kv
765 KV Vi
75

PIM©2012



« Generator Deliverability

e Reconductor Cambria
Slope-Summit 115kV with
795 ACSS Conductor

e Cost estimate: TBD

* Projected in-service date:
6/1/2015

PJM TEAC

04/12/2012

PN Reinfgf€&ient

Brookville Harvay Run aKarthaus
Dubols apville
: o
)
Milesburg
Vfin Puhxsutawney Phﬂ‘.‘psburg Aps
Dale Summit
hingletown

Cabot Kittagning
1 S Yeagertown
Houseville 7 cr
Silverville  Keystape alory Lewistor
South Beg2Re/octe PTe—
Fawn  Vandergrifif , Q
Gabain RAA0T
. Harwick Home
//f_‘%esmgkﬂum Sa.ffsbmgF L N\
=g Murrverest So \ L2
D ite Valley  >°C2 AN powgd |
Wabco Pann VASCO -h\ A
Bettis Edgewater Prospa0,

Huntingdony yxor, APS
;W' Mifflin Rotipins North Greensburg Bethlen

(:‘rrama Ileps Eastgate
Y Youngwood At Osterburg East Rexbury
. rmogmm KSOﬁY Forward WindPoweg./ "' LEGEND il
] ing Farm phton I
Smithtgnfrazier . Bndg[;onega.' Bed '« subs ldentiied Transmission Lines
Substations \/ 69
Connellsville Sorperset /
: Pnb‘e AHeiheny o  115kV \/ 115 kV
d of
138 kV 138 kV
rown Run Rockwood[ick Run .
Mill Run > o Bighy 2 IR \/ 230kv i
Gates Hilly jqi Afnold /Reg
Ron wsgrown ° _Bérkley Flats o  345KkV \/ 345kv
cessi o
in Elliotsville i Meyersdale North o 500kV \/ 500KV f
outh Union Fonn Mar ) o BIKV \/ o y
Epm—— e e X ® 765kV
B West Run Hazelton Frostburg \/ HvDC 4
Collins Ferry I ( Jennings szbeﬂar;f:fﬁfu'& ey Ty RUNKFSTth

2|

PIM©2012
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« Generator Deliverability

 Relocate the Erie South 345
kV line terminal

e Cost estimate: TBD

* Projected in-service date:
6/1/2015

Edinboro S uthENELEC

LEGEND
®  Subs |dentified Transmission Lines
Substations \/ &9

o 115kV \/ 1s5kv

138 kV 138 kV
o 230kV \/ 230 kV
o 345KV \/ 345KV
e \/ s00kv -
o BOKV \/ 51 Titusville
® 765KV \/ HvDC

PJM TEAC PIM©2012

04/12/2012
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Generator Deliverability

Convert Lewis Run-Farmers |

Valley to 230 kV using
1033.5 ACSR conductor.
Project to be completed in
conjunction with new

Farmers Valley 345/230 kV

transformation
Cost estimate: TBD

Projected in-service date:
6/1/2015

PJM TEAC

04/12/2012

Cormry East

Warren o440

Titusville

LewisRun . FarmersValley 1. ..

PN Reinfgf€&ient

n

S

Willamette
Grandview ficgev: iy
\ ; Carbps Cente AFS
PENELEC o Chapma#bp,
LEGEND
Clarion elst ®  Subs ldentified Transmission Lines
Substations \/ 69
o O G o 115kV \/ 115kv
Dub 138 kV 138 kV
° 230 kV \/ 230 kv
o 345KV \/ 345KV 4
Timblin  Pufixsutawney 8 Caiuy \/ s00kv
o B9 kY v 765 kv it
e 765kV
\/ HvDC h
7 \

PIM©2012




« Generator Deliverability

 Reconductor the New
Baltimore - Bedford North
115 kV (existing base line
b1607 )

e Cost Estimate: $11M

* Projected in-service date:
6/1/2015

PJM TEAC

04/12/2012

PN Reinfgf€&ient

Sopferset

New Baltimore

LY ri T
LEGEND
®  Subs Identified Transmission Lines
Substations kv
kV /\ 765
&  BOKV /\ 500
o 115kV /\ 345
138kV /\ 230
o 230kV 138
o 345kV A 115
oL T |
PENELEC j)sterburg East
Hgoversville
orward WindPower
Central City West
Bedford North
°
nake Spring

ills Mountain

PIM©2012
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* Generator Deliverability

« Change CT Ratio at 5 f‘fbst?ifif:""m
Claysburg S

« Cost estimate: TBD ¥ e

230kV
345kV

* Projected in-service date:
6/1/2015 FRES

Transmission Lines
kv

/\ 765
/\ 500
/\ 345
A\ 230
138
J\ 115
/\ 68

e o o

Altoona

PENELEC

Curryville

PJM TEAC PIM©2012
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« Generator Deliverability

 Replace 600 Amp
Disconnect Switches on
Ridgeway-Whetstone 115
KV line with 1200 Amp
Disconnects. Reconductor
Ridgway and Whetstone
115 kV Bus. Replace Wave
Trap at Ridgway. Change
CT Ratio at Ridgway

e Cost estimate: TBD

Lewis Run :

PENELEC

[ ]
Clarion Whetstone &
-

* Projected in-service date: LEGEND
6/1/20 15 ®  Subs Identified Transmission Lines
Substations \/ &9
Shanor Manor,, ., °  115kV \/ mskv [
i
Kilgo GBarel 138 kV 138 kV
5}_3'_(' Wobdland e 230 kV \/ 230 kV
Houseville o 345kV \/ 345kv
Silverville  Key o 500KV \/ a5
Goba o i ?gsk:v \/ T765kv
Harwick °
D‘%Vm Cheswick o \/ HNDE [
,df-? Shaffers Corner . A e T~

PJM TEAC PIM©2012

04/12/2012
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« Generator Deliverability

 Replace 600 Amp
Disconnect Switches on
Dubois-Harvey Run-
Whetstone 115 kV line with
1200 Amp Disconnects

e Cost estimate: TBD

* Projected in-service date:
6/1/2015

PJM TEAC

04/12/2012

e

_Titusville

Clarion

Kams'City New Betilehem
Armstrong
Shanor Manor

APS
Ki
¥ Cabot

W

- Houseville

K

Brookville Harvey Runy

PN Reinfgf€&ient

Gold Sabi’ns:'.f.'e

At i Two Mile A

FENELEC

Willamette

Carbon Center
j APS

Quehanna

Whetstone

.L%l:bols )

J
LEGEND
®  Subs Identified Transmission Lines L
Substations \/ 69
o 115kV \/ 15kv i
138 kV 138 kV
E5tq
°  230kV \/ 230kv
Rkl \/ 345KV
4500 kY \/ 800KV i
o 69 kV
\/ T765kv
® 765KV \/ HvoC i
i /

PIM©2012
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oQuehanna
e Generator Deliverability P
« Replace Shawville 115kV i
breaker '#1A XFMR'
(existing baseline upgrade Lo
b1169)
 Cost estimate: $.313M
e Projected in-service date: A
6/1/2015
Dubois Shawville
: Rockton - J LEGEND
N
FIEN \ k‘:l 115kV
\ St
\\ Transmission Lines
& KV
et /\ 15
] /N 20
/\ 5
/\ 500
/\ 765
AR

PJM TEAC PIM©2012

04/12/2012
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| \ N sQuehanna
* Installa 75 MVAR 115 kV -
Capacitor at Shawville =
 Cost estimate: TBD
* Projected in-service date: ficsiaimn
6/1/2015
Karlhaus
_Dubois ?ha\wille k.
s : i i
\ Substations
PENELEC kv
N\ i
\\ Transmission Lines
X KV
/\ 15
i“P 138

/N 20

/\ 5

/\ 500

/\ 765

PJM TEAC PIM©2012
04/12/2012
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. Installa250 MVAR SVCat [ o i
Altoona 230 kV (existing '
base line upgrade b1801)

Milesburg

. APS
» Cost estimate: $43M Philpssug
. . . DaieSummR
* Projected in-service date: oo

6/1/2015 (no advancement

Yeagertown
needed) ; s
Lewistown
. - j_é: ectd
Edg —& e 2, 0 ‘
") He / p— ——————AReeds Gap __——
Saltsburg i Cambria NugSumm g %
Sobial HIR *XF. - —eIBOKSO RA. Beprionk Hil Valle g
1_‘,'3}‘44?;‘_'-5,. g Y .
seo ---@-,,-, ‘A Claysb
Edgewater o d) _Rra S iy
Loyalhanna S0y ‘mﬂ 2allX 7 =\ Curmyville
Slower
Bethien § " [Rachel Hil 32 LEGEND
|Osterburg East ®  Subs |dentified Transmission Lines
g indEOues Substations \/ 69
Donegal ¢
fnakespind © 115KV \/ 115kv v
5 i 138 kV 138 kV
O
: ° 280k \/ 230kv
© 345KV k
[ APS \/ 345KV
Rockwood| fck Run o 500KV
o Rea 2190y \/ 500kv
bty o 69KV
LBérkley Flats \/ T765kv b
“Meyersdale North & 765KV V
HVDC
Penn Mar e e o

PJM TEAC PIM©2012
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e Install a 100 MVAR Fast
Switched Shunt and 200
MVAR Switched Shunt at
Mansfield 345 kV (existing
base line upgrade b1802)

e Cost estimate: $6.1M

* Projected in-service date:
6/1/2015 (no advancement
necessary)

PJM TEAC
04/12/2012

PN Reinfgf€&ient

T 0 | Maysville Handsome ak%
' Cortland | SEi
3 =1 im '. Sharon
rton 'Mcasury McDowell
| Crossland :
gﬁp"ﬁ_ Shenango S
- D E
e
Uban  Republic Special Metals ks ! Kiesters Karns City
Firestone e Nevada
| ardman Dobblns Cedar Street A
Congfess rmstron
Moore 9 ! New Castle 4
Lakemonk Krendale
idgeon
Dale 2 opdak  seneoat % caror
Packa enople BoroMaple MC Ca.*mob and
LIl Jackson {7oUY
ﬂmke"‘?‘o Valley Houseville
ay Silverville
._Q_G.A. G T: 4 oA‘ésam?-,Epmﬂane F ~ South Ben
5 bfh anton Midland™ = Hageweh‘ Gobain Federal St.
Boliv SHMQIOMS=! A tWildwoodNorth P
Strasbui 2 n  Arroy, ewickley” - Cel! Cheswick
: ; Neville M. Nem‘
North Intéxtie mm bL Plum
! linton =~
\ ol Montou Everg,reen
West New Philadelphia st Amsterdam south Toron__r :-'le Ridge .'ndfay S8, ;Og:::gﬁ Muyrycrest VASCO
Weirton Ste on  Smith —Eenn
adacré H;a mo;w Cando LEGEND L
Cameégie ® Subs ldentified Transmission Lines
Hillview e 1 | Substations \/ 69
South\Cadiz 3 '\ Manifold | © 115kV \/ 15kv
| i G
Newcomerstown st Liberty gort He Ll 138 kV 138 kV ]
Tiftonsville Claysville o 230 kV \/ 230kv
| Enon 2k \/ 345kv
Berh!eham o 500 kV \/ 500 KV
George inglon gjg Grave Cree s \/ 765kv
® 765KV \/ Hvc B
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Criteria violations

— N-1-1 Thermal

— N-1-1 Voltage

— Generation Deliverability
 Multiple 230kV thermal
violations

e Multiple 115kV low voltage
violations

e Hunterstown 500kV low
voltage

e Hunterstown 500kV and
230kV voltage drop

PJM TEAC

04/12/2012

Fayetteville

West Waynesboro

East Waynesboro . —

~ APS

Ringgold

Antietam
EastlHagerstown

Old Farm

Catoctin

Hunterstown_{

ME Violations

Thré&Wile Island
{rer '.11‘3& 2L
! NS ollins
{ou.'.!é;—_ér_;_f _‘
e /’_ N NG LS

Akson d____ Yog
_ Violet HIP<

aban

Fairview
Ger =Y
LEGEND L4
s Subs Identified Transmission Lines
Taneyt Substations \/ 69
o  115kV \/ 15kv /
138 kV 138 kV
°  230kV \/ 230kv
o  345kV
Carrd V usky
S LAOGEY; \/ 500kv
| ey \/ 765KV
e  7B5kV \/ HVDG
Vi #

PIM©2012
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« Generator Deliverability

« Northwood substation.
Replace limiting wave trap,
circuit breaker, substation
conductor, relay and current
transformer components.
The revised rating is 221
MVA(Normal)/ 326
MVA(Emergency)

e Cost estimate: TBD

* Projected in-service date:
6/1/2015

PJM TEAC
04/12/2012

LEGEND
& Proposed Stations
®  Subs Identified
Substations
KV
o 115kV
138KV
230KV
345K\
S00kV
e TeSkV

o o0 o

Transmission Lines
kv
/\ 18
138
/\ 230
J\ 345
/\ 500
/\ 765

<B9

\ Northwood( J
’ ' 7 Mefrll Creek
.ﬁisgfried |
E - Morris Qark
Glendon.”
JCPL
ME
Northampton Generafjon Station™ \
2 el City -I: /
@ilbert
PPL Allentown
Wescosville Central Allentown

PIM©2012
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* Replace limiting wave trap
on the Glendon - ks
Hosensack line. The TRy
revised rating is 134 :
MVA(Normal)/ 162 e
MVA(Emergency)
« Cost estimate: TBD n
e Projected in-service date: s
6/1/2015 e
Wescosville  Central Allentown /

)
/Hsensac_k V

Tr. PECO
ME / oy ==

. - =

PJM TEAC PIM©2012

04/12/2012
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* Replace limiting circuit
breaker and substation
conductor transformer

components at Portland _‘ sugarioat

230kV. The revised rating is o AT <

233 MVA(Normal)/ 317 unibiglenkins T e onseyfums
[rrankiin_~/=5 \%;:E::;wan

Wardmck

Shawnee Newion

2P 1liff

MVA(Emergency) /
« Cost estimate: TBD ﬁmam <
* Projected in-service date: |
6/1/2015

; Jackson !
McMichaels MONIgg
: Foxh

Portland
Gilbert i€ p

Pohatcong -' ! % g
; 7 d /
RGS! & Y e dCpok Rp. |

R Rive srer : nor, gl
ECRREE®SX ||

%:, Creek E.‘ash‘ W Bt Sl ) v 5 el

flllette Bayonne
Wrad Glen i anwood I8 L i

Easf Pa.'merton

Fraclitte Siegfiieg 4 : 5
: . { englon LEGEND
Northampton Gengration Statio e
_Ruarfy i ®  Subs Identified Transmission Lines
\ orf Ibert "
oy meﬂ# own \ I Substations \/ 69 o
Allerffo ' o 15KV \/ mskv
o i P f’_ 5~ 138 kV 138 KV
/R | o 230Ky \/ 230kv k
ME o dunee
. L] 345 kV \/ 345 kV -
% o 500 kV \/ 500kv >
S. Readhft o B9KV '
\/ 765KV
765 kV \/
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* Northwood 230/115 kV
Transformer upgrade

e Cost estimate: TBD

* Projected in-service date:

6/1/2015

PJM TEAC
04/12/2012

LEGEND
& Proposed Stations
®  Subs ldentified
Substations
KV
o 115kV
138KV
230KV
345K\
500KV
e TeSkV

o o0 o

Transmission Lines
kv
/\ 18
138
/\ 230
J\ 345
/\ 500
VAN

<B9

ME Reinfoftéent

e

’ " Mefill Creek
Siegfried i
i - _ Morris k
Glendon”
JCPL
ME
Northampton Generaljon Station \
i
el Ci /
o o { i
(ilbert
Allentown
PPL ?
Central Allentown

Wescosville
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 N-1-1 voltage

» Install a 500 MVAR SVC at
the Hunterstown 500 kV
substation (existing base
line upgrade b1800)

e Cost estimate: $82M

* Projected in-service date:
6/1/2015 (no advancement
needed)

PJM TEAC

04/12/2012

ME Reinfoftéent

T | M
fcu‘.‘!, LEHE,

N/

L/

/]
: f':
af. Ira

o] Mt Rose
. Yog
e
Fayetteville
) # . Oxford
Hunterstown_{ ¢ 5H. Glatfe
: Hill
0
West Waynesboro aban Fairview
Ge S— =
LEGEND 2=
= Wé_’y?es‘bom e *  Subs Identified Transmission Lines
= ARS Taneyt| Substations \/ 69
y o 115kV \/ 15kv
Ringgold B v i L7
Antietam Catoctin LRSI \/ 230kv
o 345KV \/ 5kv
East|{Hagerstown Carra
ok g \/ 500kv
e \/ 765KV
® 7B65kV
\/ HvDC
Old Farm

i A
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b~ %4 JCPL Visiations

» Criteria violations
 N-1-1 Voltage magnitude
 N-1-1 Voltage drop

* Multiple 230kV bus voltage
drop violations

e Multiple 115kV and 230kV
low voltage violations

PJM TEAC PIM©2012

04/12/2012




é/ JCPL Reinfoft&ttient

e Construct a Whippany to
Montville 230 kV line (6.4
miles)

Ramapo

\ Burns
\ Monsey

=E South Mahwah
I . Allendale™
e (Cost estimate: TBD e
Wald SR
1 1 1 . ; Hillsdale
 Projected in-service date: oRE
6/ 1/ 2015 Hmcnan lew Milford
Montville Jackson Rd. ood |
. Wharton ' Cedar Grove Leadﬁa
wers et fergen
ol Whlppany Litg)” East RBerford
Y LT {Roseland 4 3""9‘__"”
) FrGreystofe  \J" Marion Brea, /i
e 1] MOF-'foOWﬂ Laurel Ave. Tump; ) DOKEJ’I
| Jraynor ECRRAESSE 3 Warerfronr
g ¥ Dot Summit S Keah
}: : " WEdark “\ Farragut
nngﬁefd Rd DO mb‘S PL Bayonne
Flllette LEGEND
GlepGeftner R e SubsIdentified Transmission Lines
23 Substations \/ 69
o 115kV \/ 115 KV
138k 138 KV
° 230kV \/ 230kv I
°  345kV \/ 45KV
¥ o \/ 500kv
ME byl \/ 765KV
e 765kV \/. Hyoc
| {lean.
FEGO i L] A ¢ (2 IE
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=~ Y APS Vibiations

» Criteria violations
* N-1 Voltage drop

e Multiple 115kV, 138kV and
230KV voltage drop
violations

PJM TEAC PIM©2012

04/12/2012




é/ PN ReinfgleBiient

__ stolle Road

 N-1 voltage drop

e Construct Farmers Valley
345/230 kV and 230/115 kV
substation. Loop the Homer
City-Stolle Road 345 kV line
into Farmers Valley

e Cost estimate: TBD

* Projected in-service date:
6/1/2015

LEGEND
*  Subs Identified Transmission Lines
*| Substations \/ &9
o 115kV \/ 115kv
" R PENEL 138KV 138 kv
v °  230kV \/ 230kv
: o 345KV \/ 345KV
: D, 2 Ry \/ 500KV ,
d 7 o 69KV
Homer Citys— &/ \/ T765kv
A ® 765KV \/ HvoC i
‘—" =< \% Y SR \

PJM TEAC PIM©2012
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=~ Y PPL Vitiations

« Criteria violations
— N-1-1 Thermal
— N-1-1 Voltage magnitude
— N-1-1 Voltage drop

— N-1 Voltage Magnitude
— N-1 Voltage drop

— Generation Deliverability
— Load Deliverability

« Multiple 138kV low voltage

violations

e Multiple 230kV line thermal
violations

« Multiple 230kV low voltage
violations

PJM TEAC PIM©2012

04/12/2012




= Y

« Temporary

 Replace the CTs and switch
in South Akron Bay 4 to
increase the rating to
493/624 SN/SE MVA.

e Operating procedure to
transfer load

* Modify existing SPS
e Cost estimate: $.525M

* Projected in-service date:
6/1/2014

PJM TEAC

04/12/2012

PPL Reinfoftéient

o ot &
({ea}
LEGEND
®  Subsldentified Transmission Lines
Substations kV i
KV /\ 765 e
o B9kV /\ 500
o 115kV /\ 345 =
138KV /\ 230 7
o 230kV 138 ok
o 345KV /\ 15
e 500KV /\ 69
®  765kV \
peEbanon J f

S. Reading
AES Ironwood ol

S. Akron
Thredii§le Island oS- Mamb‘q}-
';‘ ollins gl

PPL Planebrook o=

Prince

W. Hempfield

B5afe Harbor
{ Creek -~ Talleyville
Menget Mills do\twood £ 28 Rock Hu;kessenDPL
: = | Muddy Run

Clay f_SiIverhruok West )
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=~ Y PPL Reinfd¥e&ftient

e Temporary pr——
« Replace the CTs and switch T T e
in SAKR Bay 3 to increase LA -
the rating of the Millwood- g 1t S -
South Akron 230 kV Line to B e Lok
493/624 SN/SE MVA and i A e \

increase the rating in Bay 3
to 664/793 SN/SE MVA.

e Operating procedure to
transfer load

* Modify existing SPS :.

« Cost estimate: $.525M Wi

* Projected in-service date: ot
6/1/2014

pe=rebanon

S. Reading,,

AES Ironwood WE

S. Akron

oS, Marmbiql/.

Tredyffrip

PEL Planebrook o=

Prince

W. Hempfield

el : O__g  A°° Ohafe Harbor
[ 3, '-!._[_“ e
N ' 4 Creek - Talleyville
Menget Mills do\twood £ 28 Rock Hu;kessenDPL
: = | Muddy Run

Clay f_SiIverhruok West )
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= 4 PPL Reinfdteattent

e Permanent | pres
» |nstall North Lancaster e neeN g
500/230 kV substation Q predanen - Boyertown
« Cost estimate: $42M s m R Sy
* Projected in-service date: | S, Loba pores
6/1/2017 Nummisomn ”

Newlinville
£0
LEGEND k
®  Subs Identified Transmission Lines
Substations \/ 69
15 kV \/ 1skv
138 kV 138 kV
230 kV \/ 230kv
345 kV
\/ 345kv 3
500 kV \/ f
500 kV :
il \/ T765kv
Fairview = 765 kv \/ HvDC
.\H'\‘-_ R Y E—Wﬂﬂulu ——\\_‘__ 1
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=~ Y PPL Reinfdt&ttient

 N-1-1voltage
* Install a 90 MVAR capacitor

bank at the Frackville 230
kV Substation (bus 207973)

« Cost estimate: $3M coumbiy” N

* Projected in-service date:
6/1/2015

Susquehasra R0 Yardsasquehanna
i

EPL

. Sunbugy’
e, 4

Eldred.

Frackville /R_—\//
-_--'.

LEGEND

e  Subs Identified Transmission Lines

W=

Substations \/ 69
°  115kV \/ M5kv
138KV 138 kV
° 230KV \/ 230kv
P RN \/ a5k
°  500kV \/ 500k
o 89KV
\/ T765kv
=Tebanon & 765KkV v T
Wmn\ e

PJM TEAC

04/12/2012
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=~ Y PECO Viiations

« Criteria violations
— N-1-1 Thermal
— Generation Deliverability

* Multiple 138kV thermal violations
e Multiple 230kV thermal violations

PJM TEAC PIM©2012

04/12/2012




= Y

 Reconductor Richmond —
Waneeta 230 kV and
replace terminal
equipments at Waneeta
substation (existing
baseline b1398.8)

e Cost Estimate: $4M

* Projected in-service date:
6/1/2015

PJM TEAC

04/12/2012

PECO Reinfoftgttient

Whitemarsh

Jenkintown

g
Pulaski
Tabor
Ro! boroughwane'eml. Hoeganaes
PECON Westmorelgfd Cinnaniinson
Richmond
aster <
hill o ¥
Bryn Mawr 1 iy
ry w er arrish b
Tunnel
Sch uy.'kﬂi Cuthbert Bivd.
=] \
LEGEND o Camden Cogen FPSEG n
®  Subs Identified Transmission Lines
- Road
Substations \/ 69 Gloucester
o 115kV \/ 115k
A 138 kV 138 KV Y (e
G o \/ e Beaver Brook
°©  345kV \/ 35kv Hpield
o 500kV \/ 500kv
s B9kV \/ 765KV orofare {MAEC
e T765kV
\ \/ HvDC }\
E A By

L i
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‘é/ PECO Reinfagftgtient

 Reconductor the
underground portion of the
Richmond - Waneeta 230 kV
and replace terminal
equipments (existing base
line upgrade b1591)

e Cost estimate: $12M

e Additionally, the scope of
b1591 will be increased to

Jenkintown

Hoeganaes

Westmorelayid
Richmond

Cinngniinson

aster
hill

include replacing three 230 Bryn Mawr, Tuna
kV C|rcu_|t breakers. Rk e
(Replacing the three 230 kV Lassyrigoo
. . . . LEGEND i3 Camden Cogen FSEG
CIrCUIt breakers IS eStImated ® Subs Identified Transmission Lines |
tO COSt $867K) ThlS W|” Substations x = Reag -; Gloucester
. o 115kV 115 kV -
result in a new emergency 4 - e 138KV P _
. 230 kV = Foint Beaver Brook
rating of 1195 MVA. S eptiord

* Projected in-service date:
6/1/2016

* o0 e o o

vV

500 kV \/ 500 KV
V
V

69 kV R orofare é/‘“/zﬂ_ EC

e

765 kV
Ay 1 TN o™
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é/ PECO Reinfagftgtient

 Upgrade the PECO portion
of the Camden - Richmond
230 kV to a six wire
conductor (existing base line
upgrade b1590.1)

e Cost estimate: $2.7M

* Replace terminal equipment
at Richmond (Camden -
Richmond 230 kV) ( existing
base line upgrade b1590.2)

e Cost estimate: $0.8M

C
-
‘\Richmond\

aster ? 4
hilf 2 Oefo

arrish

Tunnel
Schuyikil Cuthbert Bivd.
o |

' Camden Cogen

* Projected in-service date: LEGEND
Gloucester ’ pat -
6/1/20 15 (advan Ce fro m sl:bstsalf;so:f:mmec’ T;a;ns;:lssmn Lines
N
20 16) Beaver Brook| o 445y v ireii B
138 kV 138 kV
21 S 20N \/ 230kv
R \/ 345kv
o 500kV \/ 500k
g Sty \/ T765kv
° 765KV \/

PJM TEAC PIM©2012
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=~ Y PSEG \Ai8iations

« Criteria violations
— N-1-1 Thermal
— Generation Deliverability

e Multiple 230kV thermal violations

PJM TEAC PIM©2012
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é/ PSEG Reinfol€Bitient

. ) Allendale— Bl
*Solution under review* o LEGEND
. | * Subsidentied Transmission Lines
Substations kV
T 622 MTX5 ] R Hinchmang-X \Ifgllroﬂ v ’ Q ;65
[ ] —_— - 2 o 69K 00
0SCO _ . ) € ° 115KV /\ 345
conductor 0.3 miles of the iiiageon Raf v\ 20
C|rCU|t Ceda ro\.n'ac.'E£1ﬁa o 230kV A 138
e Ca [T, : o 345kV 15
. . - / East I]Rduth r?o?gma ° 500KV /\ 69
« Cost estimate: TBD s fRoseland  JPookRd| e 76
. . . Dot ¥ G JCPL Jo = Marion Big Ki sf5E] |
* Projected in-service date: fitomstown |y Lairel Ave Turmpial 0
CAest =8
6/1/2015 e o i L S )

/ Doremus PI.Ngwark BayBayonne.
Shgfigfield Rd. North Ave.
Ellette el
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= \\ GreenbrooK
LLake Nelsfp,,

Somerville

er ;
Aranchibfirg Meadow Road -
= Kdison /.. nerner
" sbf8jesco (New Jersey Steel)
dams \fFedOak - .
PE o Brunswick Ne,South River 1 : ;
Degp Run = |
N.J. ¥ Abexdeen e RO
eans 3 Fréges —CPL N_._J:.T:-F{e"g Bank
i 8 %ﬁed Bank
|

PJM TEAC PIM©2012

04/12/2012




é/ PSEG Reinfol€Bitient

ool T s L7 T y/a
*Solution under review* LeeND B
®  Subsldentiied Transmission Lines
Substations kV
kV /\ 785
* Reconductor the Eagle e s
Point - Gloucester 230 kV N 4
. . . . o 230kV
circuit #1 and #2 (existing N
base line upgrade b1588) S A e
« Cost estimate: TBD _ Cuthbert Bvd.  \ cors Comy
 May require an SPS From i PIouUCEStorS
6/1/2015 to 6/1/2016 NI~ (HRt s
H - . > .”.H.' Foulk o - ae Slver Lak
« Projected in-service date: ey S
e net P 0elco Tap .
6/1/2015 - 6/1/2016 2 Tangs;vml??iw
kler
Brandywing; Pedricktown > B NN
Mfsaln WI ..:J' d;: E‘% drickt \i
e N B .j
D; ‘ pw;ite N hambers
s moR)

Bear
Sunset Lake

Hares Corner -
iva i e Landis
eyb _ Minotola
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é/ PSEG Reinfol€Bitient

*Solution under review*
Ramapo
.. Monseyﬁums
 Reconductor the B and F R Lsous Matwan
circuits of the Cedar Grove llendale

"Ha.'fngs Corner

- Roseland 230kV line
e Cost estimate: TBD

* Projected in-service date:
6/1/2015

M wharton Cedar Grove,

Jiraynor

Dot Summit = ”"’""\ 'Farragut

' field R ‘1;_. = Bayonne
oo ] LEGEND
Clenceffner Fanwoog/ ™™ 3 Sut_ﬂs Identified Transmission Lines
= Substations \/ &9
ostfield 3
15 kV
Sadington New Dove \/ 115kv
\ GrEEHbeO 138 kV 138 kV 2
e \/ 230kv
o 35k \/ 345kv
s L \/ s500kv
o 69KV
\/ 765kv
e 765kV \/ HvoC
X =]
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=~ Y PEPCO Visiztions

« Criteria violations
— Generation Deliverability

e 230kV thermal violation

PJM TEAC PIM©2012
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= 4 PEPCO Reinfottettient

] . dl Mt. Airy Hakri TP
The Station H — Quince cain 8 inew T
Orchard 032 230kV line gets jme Kiln - ‘
overloaded to 101.88% of its pPS ascus ‘ 1
. ve.
emergency rating for a Lo P
tOWGI‘ COntIngency % Montgomery = o &
) ~ Astadiiot : _ nowdey RiverFsrndal
Reconductor feeder 23032 DICKEISOon, Wiee M. ZidgBrighton |
and 23034 (these feeders ) mw”"” 2 e
Quince Orchard Sanaggprin Runn.da
share common towers and ] P Norbeck g e 38 ZA.
cross arms would need to _Whiteoak
be raised) to the high e e
temperature conductor (10 Bothesda  ffetzeratRe AN X"
mi|eS) V.a_._n"Ness akoma uepa Vist
. . LEGEND
Cost estimate: $16M b s ot Transmission Lins
Projected in-service date: el e
6/1/2015 il
i \/ 230kv
o 345kVv v 345 KV
e 500 kV
o 69KV x :Z::: ill
e 765KV v ne ert
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B Deactivation Studies - NeXt"Steps

 Avon Lake and AEP deactivation analysis
underway

— Potential aggravation of existing violations
* Finalize 2015 plan for all current deactivations
e Consider 2016, 2017 & 2018 effects

PJM TEAC PIM©2012

04/12/2012



2012 RTEP
Scenario and Sensitivity Analyses




2012 RTEP - Renewable Portfolio Standards
Scenarios




é/ Renewable Portfolio StandardS(RPS)

e Status

— RPS targets (MWh) update
— Wind capacity factor update

— Nameplate MW update

PJM TEAC PIM©2012

04/12/2012



= 4 Renewable Portfolio StAMErds

e Overall Assumptions

— Model the latest Renewable Portfolio Standards
(RPS) state targets
« Assume production from renewable wind
» Update target PJM installed renewable MW requirements
« Update installed reserve calculation

— 2012 PJM Load Forecast Report

e 15 Year Load Forecast
* Include Demand Response (DR) and Energy Efficiency (EE)

— Incorporate findings from 2011 RTEP RPS scenario
studies

PJM TEAC PIM©2012

04/12/2012



=~ Y RPS — Scefary #1

e Assumptions
— Assume RPS supply from PJM resources
— 7 GW Offshore
— Study year: 2027
e Analysis
— Reliability Analysis
« Generator Deliverability (50/50 load level)
« Common Mode Outage test (50/50 load level)

— Market Efficiency Analysis
» Security Constrained Optimal Power Flow (SCOPF)
* Production cost simulation using PROMOD
 Result
— Thermally overloaded facilities
— Congestion $'s
— Develop transmission overlay

PJM TEAC PIM©2012

04/12/2012



=~ Y RPS — Scelfay #2

e Assumptions
— 0 GW Offshore

— Otherwise, same as RPS — Scenario #1 but with a 0 GW
offshore assumption

— The remainder of the state target RPS will be sourced from
inland PJM resources

PJM TEAC PIM©2012

04/12/2012



=~ Y RPS — Scelfamy #3

e Assumptions
— RPS Source from Neighboring Entities
— Otherwise, same as RPS — Scenario #2 (assume 0 offshore)
— The remainder of the state target RPS will be sourced from
inland PJM resources

* Neighboring Entities
— Assume 40% of the PIJM RPS supplied from renewable wind in

the Midwest ISO (MISO)
e Assume DC injection points from MISO to PIM
* Injection points to PJM to be determined

PIM©2012

PJM TEAC
04/12/2012




2012 RTEP - High Load Growth Scenario




=~ Y Moody’s High Economic Load Growth StEfiario
Moody’s High Economic Load Growth Compared to RTEP Assumption

7.00%

6.00%

5.00%

4.00%
H PIM RTO

B PIM Mid-Atlantic

3.00% H PIM Western

il PIM South

2.00%

1.00%

0.00% -
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=~ Y High Load"GF8wth

e Overall Assumptions
— 2012 PJM Load Forecast Report
e 15 Year Load Forecast
* Include Demand Response (DR) and Energy Efficiency (EE)

— PJM Load Forecast based on Moody’s High Economic Growth
Forecast

— 2017 RTEP Base Case
e Analysis
— Reliability Analysis
e 15 Year Analysis
 Result

— Thermally overloaded facilities with and without the high load
growth forecast that demonstrate the relative impact of the
alternate forecast

PJM TEAC PIM©2012

04/12/2012



2012 RTEP - At Risk Generation Scenarios




=~ Y Past / Future Retlf&ffents

e QOver 8,900 D

MW

deactivated e

since 2002

g o

e Over 15,000 At

announced

retirements e

pending

deactivation e I B L A L

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Year

PJM TEAC PIM©2012
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At-Risk MW
In addition to
known

Deactivation
Notifications

At-Risk
machine list
posted with
4/12/2012
TEAC
materials

PJM TEAC

04/12/2012
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At-Risk Getierdtion
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= 4 At-Risk GelfaPation

e Purpose
— ldentify potential regional and local reliability concerns

e Overall Assumptions

— 2016 RTEP Base Case

— 2012 PJM Load Forecast Report

* Include Demand Response (DR) and Energy Efficiency (EE)

e At-risk generation

— Announced retirements

— Coal Plant Size and Age

— State agency feedback

— Media publication

— Other at-risk

PJM TEAC PIM©2012

04/12/2012



é/ At-Risk Generation — Scelfarib #1

e Assumptions
— Same as 2012 RTEP base except “at-risk” generation

* Analysis
— Reliability Analysis
» Generator Deliverability (50/50 load level)
« Common Mode Outage test (50/50 load level)
* N-1-1 outage test (50/50 load level)
» Load Deliverability (90/10 load level)

 Result
— Thermal overloads & voltage violations

PJM TEAC PIM©2012

04/12/2012



2012 PJM Baseline Reliability




NERC Category B Violation

—  Loss of the South Bend 138/69 kV transformer
overloads Lake Street — Lake Head 69 kV Tap
and Lake Head Tap — Niles 69 kV lines beyond
their emergency ratings

—  Loss of the Laport Junction 138-69/34.5 kV
transformer causes the voltage on the Laport
Junction’s 69 kV bus to fall below 0.92 PU
causing voltage levels at New Buffalo and
Springyville stations to fall below 0.92 PU.

Convert S0411.1 — 0411.5 to baseline

Cancel S0411.1 -0411.5

—  Construct a new 138-69 Michiana Station near
Bridgman by taping the New Carlisle — Main
Street 138 kV line and the Bridgman —
Buchanan Hydro 69 kV line. (B1904.1)

—  Establish a new 138/12 kV New Galien station
by taping the Olive — Hickory Creek 138 kV line.
(B1904.2)

— Retire the existing Galien station and move its
distribution load to New Galien station. Retire
the Buchanan Hydro — New Carlisle 34.5 kV line.
(B1904.3)

— Implement an in and out scheme at Cook 69 kV
by eliminating the Cook 69 kV tap point and by
installing two new 69 kV circuit breakers.
(B1904.4)

—  Rehbuild the Bridgman — Cook 69 kV line and the
Derby — Cook 69 kV. (B1904.5)

Estimated Cost: $30M

Expected IS date: 12/31/2014

PJM TEAC

04/12/2012
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AEP Transmissitfi"Zone
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/
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Kenzie Creekpokagm

Sauk Trail

LEGEND
*  Subs identified Transmission Lines
Substations \/ 69

o 115kV \/ 115kv
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o 20kv \/ 230kv
gk \/ 345kv
e 500 kV \/ 500KV
D Vo
\/ HvDC

Ea

West Side

Olive
> Edison

Kankakee

Stillwell
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é/ AEP Transmissitfi"Zone

« Project Scope/Cost Change ==
. B1302
Old Scope: |
. b1032.1 Construct a new 345/138kV station on the Marquis- West Lancaster
Bixby 345KV line near the intersection with Ross - Highland e South Lancaster
69kV
. b1032.2 Construct two 138kV outlets to Delano 138kV station
and to Camp Sherman station ;
. b1032.3 Convert Camp Sherman - Circleville 69KV to 138kV C’?gw’fHargus
. b1032.4 Install 138/69kV transformer at new station and Davtan ! %]uponr
connect in the Ross - Highland 69KV line Hie Scioto Trail
. Cost Estimate: $50M Hocking
New Scope:
. B1032.1 Construct a new 345/138/69 kV station on the

Marquis-Bixby 345 kV line near the intersection with Ross-
Highland 69 kV

. b1032.2 Construct two 138 kV outlets to Delano 138 kV station

Kenworth

. ) 58
(via new 138/12 kV Hopetown station, a replacement for Camp MufbenyRO \
Sherman station) and to Circleville station. Install new 138 kv  Rozelle
breaker string at Delano station to terminate new line. LEGEND
. b1032.3 convert Camp Sherman-Circleville 69 kV to 138 kV or " = isstoniLi
build new 138 kV in the clear and retire the 69 kV line Subs Identified Transmission Lines
. b1032.4 Install 138/69 kV transformer at new station and Substations AVAR:"
connect in the Ross-Highland 69 kV line with two 69 kV exits. o 115KV \/ 115 kV
. Cost Estimate: $89.345 M 138 KV 138 KV
#
Waverly e 230kV 230 kV
Mills Pride o 345kV \/ ¢
\/ 345KV o
i e \/ 500kv “
LN e o 69KV
Don Marquis \/ T7eskv
~——noe o 765kV \/ HvoC

PJM TEAC PIM©2012
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 Project Cost Change

« Bl454

 Perform an electrical clearance
study on the Ross - Delano - Scioto
Trail 138kV line to determine if the
emergency rating can be utilized

e Old Cost Estimate: $0.064M

« New Cost Estimate: $0.3041M

PJM TEAC
04/12/2012

AEP Transmissitfi"Zone

Circleville
Praxa ifa rqus

Scioto Trail Scippo Trail
L ]

Epont

|
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£
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=
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[ ]
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[ ]
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kV
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Transmission Lines

kv

N\

2

LEGEND
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Substations

115kV
138kV
230kV
345kV
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é/ AEP Transmissitfi"Zone
>

 Project Cost Change

« B1458

West Lancaster

. Install three new 345kV breakers at Bixby

. . South Lancaster
to separate the Marquis 345kV line and
transformer #2. Operate Circleville -
Harrison 138kV and Harrison - Zuber
138kV up to conductor emergency ratings
. Hocking
e Old Cost Estimate: $0.078M
«  New Cost Estimate: $3.8914M Kenworth 455
Ross
MUIbErY pozelje
LEGEND
® Subs Identified Transmission Lines
Substations \/ 69
°  115kV \/ 15kv
138 kV 138 kV L)
Waverly o  230kV \/ 230kv lle
Mills Pride o 345KV \/ e !
P L200m \/ 500kv >
Don Marquis % 'SRy \/ 765kV
——0og, ®  765kV
)\ \/ HvDC
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‘é/ APS Transmissitfi"Zone

) Halfway ; p
« Project Replacement g ) o
: East agerstown Carroll
(-]
i ) Lehigh Portland Cement
. Cancel B0676.1.: b
Reconductor Doubs - Lime Kiln (#207) j Doro Walkersville
230kV i, ST : s BGE
— Estimated Cost: $3.5M L Sheperdstown Monocacy T
— Expected IS Date: 06/01/2013 | JedeTichEagiohead | M. Airy
Opequon s /-' Cain  © SNew Marke
Kearneysville \Lime Kiln / /
. ) Sleepy Hollow \
 Replaced with B1832: a7
— Replace the 1200 A line side and bus
side disconnect switches with 1600 A S
switches, replace bus side, line side, _
and disconnect leads at Lime Kiln SS on = M s
the Doubs-Lime Kiln 1 (207) 230 kV line ——— "
terminal.. s
— Estimated Cost: $0.15M s  Subs Identified Transmission Lines
— Expected IS date: 06/01/2016 Substations \ 69
o 115kV \/ ms5kv 3
138 kV 138 KV ’ o - "
= easan ew
! zj(;:: V' 230kv /] r’. Ashburn T Beh’s Mill
e \V/ 3a5kv feauimegdeBECO =y ~ Bethesda
LA \/ s00kv breenway I Van Ness
\/ 765kv P W Dranesville /
o 765KV A o Rrling Pa ’1 don Park = CIA
ﬂﬂfm&j}u{g Bram fg{on Du terc,farkw Tenth St.
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‘é/ APS Transmissitfi"Zone

* Project Replacement e ntiotem | Catoctin
: East agerstown Carroll
(-]
i ) Lehigh Portland Cement
e Withdrawal of B0676.2:
— Reconductor Doubs - Lime Kiln ; | Od Farm .
(#231) 230kV fl . _ . '].' ~oro Walkersville
— Estimated Cost: $3.1M Eagle— — —— < BGE
Sheperdst
—  Expected IS Date: 06/01/2013 e e L
Opequon ; /5 Cain O UNewMhrke
Kearneysville o \Lime Kiln 7 /
. Replaced by B1833: Sieepy Hollow g
Inwood \ \
Replace the 1200 A line side and e i :
bus side disconnect switches with
1600 A switches, replace bus side, Lovetsvite
line side, and disconnect leads at MiinTTe

Lime Kiln SS on the Doubs-Lime Kiln Feagan
2 (231) 230 kV line terminal.

: LEGEND
— Estimated Cost: $0.15M
E d1S d - 06/01/2016 ®  Subs Identified Transmission Lines
- Xpecte ate: Substations \/ 69
o 15kV \/ ms5kv
138 kV 138 kV h e
Dleasant Wew
o 230 kV S e
E e V 230k < r’ \ Ashburn L Bells Mill
e \V/ 3a5kv feauimegdeBECO =y Bethesda
\/ 500kv
o BOKV breenway N { Van Ness
\/ 765kv S Dranesville /
e T765kV v VDG eTling Pa ]‘ don Park —~—\ CIA
ﬂmwg . BramB fg{on Du terc,fark w Tenth St.
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é/ APS Transmissitfi"Zone

* Project Cancellation

Cumberland _ Messick Road

e (Cancel B1171.3:

— Install four 500 kV breakers and remove
BOL1 500 kV breaker at Black Oak

— Estimated Cost: $9.17M

—  Expected IS Date: 06/01/2013

Frostburg

Fii-égqley

Warrior Run

Savage Mnuntaincanos et

Short Gap

| Black Oak

— S~ /\ LEGEND
7 —

®  Subs ldentified

>
0
a

Substations
KV
o 115kV
138k =
230kV
345kV
500KV
® 765KV
Elk Garden Transmission Lines

- Beryl

Parr Run

o o o

15
138
230

A
J\ 35
N\
A

>=

Junction
French's Mill

500
765
<69
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APS Transmissitfi"Zone

Upgrade ID Date Description Estimate(millions Action

PJM TEAC

04/12/2012

S0184
S0194
S0195
S0193

S0202

12/1/2013

12/1/2014

12/1/2013

12/1/2012

6/1/2017

Replace the WK-1, WK-2, WK-3, WK-4, WK-5 and WK-6
345 kV breakers at Wylie Ridge

Replace the BDL-1, BDL-2 and BDL-3 500 kV breakers at
Bedington

Replace the BOL-1, BOL-2 and BOL-3 500 kV breakers at
Black Oak

Replace the DL-50 500 kV breaker at Doubs
Reconductor approximately 24.93 miles of Doubs -
Monocacy 230kV with 1622 ACSS TW; upgrade terminal
equipment at Doubs and MonocacyR

N/A

N/A

N/A

N/A

N/A

Cancel

Cancel

Cancel

Cancel

Cancel

PIM©2012




This foregoing document was electronically filed with the Public Utilities

Commission of Ohio Docketing Information System on

8/16/2012 1:26:30 PM

Case No(s). 12-0504-EL-FOR

Summary: Correspondence Supplement to the Ohio Edison Company, The Cleveland Electric
llluminating Company, The Toledo Edison Company and American Transmissions Systems,
Inc. 2012 Electric Long-Term forecast report Part 4 of 11 - Attachment | (Part 2 of 2)
electronically filed by Karen A Sweeney on behalf of Ohio Edison Company and The
Cleveland Electric llluminating Company and The Toledo Edison Company and American
Transmissions Systems, Inc. and Eberts, Bradley D. Mr.
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