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WWW.pjm.com PJIM©2009



Baseline Reliability Update




é/ PEPCO Transm|SS|on Zone

* N-1-1 thermal overloads of e LR
Ritchie 060 — Ritchie 851 230/138 kV
Transformer and Buzzard 138 —
Ritchie 851 138 kV line for the loss of |
Burches Hill — Palmers Corner — ffletzerott Rd.
Alabama Ave CKT 23089 230kV line
+ loss of Palmers Corner — Alabama ) N
Ave CKT 23088 230KV line. _ \ cia orstsb

* Proposed Solution: Tenth St.
-Convert the 138KV line from Buzzard

LN
Van Ness

Southwest
Benning thchle
———..;.__;

138-Ritchie 851 to a 230kV line which o VRPN, e A
will increase the rating to 404MVA | Substations
Normal/470MVA Emergency & 542MVA \__ Alabama Ave. : °o sy \
Emergency with one circuit in the same K¢ | o 2o
trench out. o GO o s
-Remove 230/138kV Transformer at " "\{-' comet o T
Ritchie and install a spare 230 /138kV N\ o
Transformer at Buzzard Pt. (b1125) / I\ﬁ‘ O A

« Estimated Cost: $56 M Y i A

« Expected IS Date: 6/01/2014 A

i:cgquan‘ ™
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é/ PEPCO Transm|SS|on Zone

* N-1-1 thermal overloads of ity N
Buzzard 016 — Ritchie 059 230kV '
line for the loss of Burches Hill —
Palmers Corner — Alabama Ave
CKT 23089 230kV line + loss of [ffletzerott Rd.
Burches Hill — Palmers Corner —
Alabama Ave CKT 23090 230kV ) N
line & Palm90-Palm69 230/69kV | ~\ca  ‘osisw
Transformer. :

LN
Van Ness

Tenth St.

Southwest
Benning thchle
Buzzard Pomt 5 WA

* Proposed Solution:

S XX A0 ¢ =
- Upgrade the 230kV line from m‘* . cw N\ - A )
Buzzard 016 - Ritchie 059 which /AR \ ' e
will increase the rating to 404 MVA et ", - \
Normal/470 MVA Emergency & A o o
542 MVA Emergency with one N Ypatmers Cormer o

|
P S Transmission Lines

-y

circuit in the same trench out. 55 - a5
Lo \ urches H kv
(b1126) Gum Sphngs g ‘ f} -‘ — /\ 115
i {_ﬂ \

« Estimated Cost: $39 M : A 20
« Expected IS Date: 6/01/2014

BrandWyine ( /\ 345

/\ 500
/N 785

<69

Occoquan”
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« Baseline Voltage Violation

* Voltage drop violation in the
Newark and Foundry St. 138 kV
vicinity for a line fault stuck
breaker contingency that takes
out the Bayway — Federal
Square and Bayway — Doremus
Place 138 kV circuits.

* Proposed Solution:

Re-configure the Bayway 138
kV substation and install three
new 138 kV breakers (b1098).

« Estimated Cost:

$15 M
« Expected IS Date:

06/01/2014

WWW.pjm.com

PSEG Transmission Zone

JMontville dJackson Rd. “Maywood
LEGEND Kuller Bd. ~Saddle Brook
®  Subs Identified C dar Grove
Substations . i
A “=oAthenia
o v eII
138kV
©  230kV
©  345kV
© 500kV
=] °© 765kv eland
= :Lansmission Lines rel Ave'Marion Dr
N\ 115 West Orange
138
/\ 230
/\ 345
A\ w0 nor  PSEG
AT CRRH
<69 Dot Summit . * =
- b ewark Bay Sef Na
Federal Square =
/| Bayonne
Springfield Rd.Doremus Pl. i y =4
/ -Sunset Flegt?
North Avc-,a - “|  23rd Street
Bayonné CogenN C berCen
Aldene Bayway “ y‘ g reenwood
© w
rinpe
Fanwood FLinden Virg

PJIM©2009




‘é/ PSEG Transmission Zone

T J Montvill dJackson Rd. “H d
«  PSE&G Criteria Violation pr— R e R
»  There are four 138 kV under ground e Cedar Grove
cables serving the Newark area kv S Athenia
load. For the loss of any two of the o East Rutherfqrg
circuits the remaining two circuits ° T
are loaded over their normal rating. - o
PSEG criteria requires to apply rate 5 _° ™ [F%
) ransmission Lines rel Ave_ .
A (normal) rating for a loss of KV Marion Dr.
N\ 115 West Orange
underground cable due to the -
extended time required to repair the ﬁ -
cable. Q 500 hor PSEG ECRRF 4 i Kiid
. 765 i
*  Proposed Solution: <6 Dot Newark '
_ _ = ewark Bay Sef Na
Build a new 230 kV substation by Fedétal Square A7

: e Passaic Valley S Commissi
tapping the Aldene — Essex circuit B e S

and install three 230/26 kV ;o
transformers, and serve some of the North Avc-,a
Newark area load from the new Bayonne CogénN

: yCyberCen r
station (b1099). Bayway | [gereenwood

! Bayonng
Springfield Rd.Doremus Pl. 4 y =4

o e

«  Estimated Cost: Fanwood e’ Virg
$137 M |

+ Expected IS Date: <
06/01/2012
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‘é/ PSEG Transmission Zone

T J Montvill dJackson Rd. “H d

«  PSE&G Criteria Violation e O e lerRd™®Saddle Brook
There are two 138 kV underground e Cedar Grove

cables serving the Bayonne area g pAthenia _

load. For the loss of both circuits o East Rutherf¢Td

under N-1-1 test, the load will be ° T

dropped and there are no J—

distribution facilities to supply the 5 = == [#&

. rel Ave. :
load. Due to the extended time k\/f\ Ma\;\'fggtDC;-ran .
. . 115

required to repair the cables, the - o

load will be out of service for more ﬁ -

than 24 hours and therefore violating A 50 hor PSEG

PSEG planning criteria. AT 50
. Pr(?posed Solution: o B Square

Build a new 138 kV circuit from _ Dorermus Pl

. . ° !
Bayonne to Marion substation Springfield Rd. ’ é o
~—ouUnse eetr

(b1100). North Ave = 23rd Street
 Estimated Cost: Bayonne Cogen

$100 M Aldene Baywa{/ 2 NyF‘,yberCen Epreenwood

= \ !
e,--’

« Expected IS Date: Fanwood Linden  Virg

06/01/2013 |
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PSE&G Criteria Violation

There are two 138 kV under ground
cables serving the Jackson Road,
Hinchman and Howthorne area load.
For the loss of both circuits under N- A
1-1 test, the load will be dropped
and there are no distribution facilities
to supply the load. Due to the
extended time required to repair the
cables, the load will be out of service
for more than 24 hours and therefore
violating PSEG planning criteria.

Proposed Solution:

Re-configure the Cedar Grove
substation with breaker and half
scheme and build a new 69 kV
circuit from Cedar Grove to
Hinchman (b1101).

Estimated Cost:
$100 M

Expected IS Date:
06/01/2012

WWW.pjm.com

PSEG Transmission Zone

Monsey

LEeaMe B\ S West Nyack
. Sub-s Identified SohthMahwah
f:bstatlons &E o
© 115V \\ e

138KV Ry
° 230KV llendale )
©  345kV
o 500KV Harings Corner
* 785KV : Hillsdale
Transmission Lines Waldwick H
kv g
/\ 15 R_E

138
/\ 230
A s Hawthorne
/\ 500 . ®
A 75 Hinchmans Avexs air Lawn

<69 ‘o W

, Jackson Rd.
Montville

West O-range

PJIM©2009



‘é/ PSEG Transmission Zone

: /. agn S
* Supplemental project Pl eeemo Be"" ane V=
. ) ®  Subs Identified A ed Oak
* Any contingency event in Substations N ~-' ‘Brunswick Skdth River
the Plainsboro vicinity will ° v ,\
result in a loss both ° B %
Plainsboro 230/138 kV . WReans
tranSfOI'me rS . :Lansmission Lines
. /\ 115
* Proposed Solution: e
Re-locate the Plainsboro e PSEG Fortestal L
230/13 kV transformer# 1to | -
the N-1340 (Forrestal — gdlishtown
Brunswick 138 KV) circuit P
(s0171). Clarksville Janalpan
 Estimated Cost: Windsor
$15 |\/| eait\!\lindsor
: g
i EXpeCted IS Date: \“'-\___xTrenton Energy Kuser Road N
06/01/2011 AN Vardi
PECO ardville
— \ Wheelabrator FAlls
erger ——

WWW.pjm.com PJIM©2009




‘é/ PSEG Transmission Zone

____Camden Cogen

« Supplemental project o

Install a new 230 kV " ———

circuit breaker at New | NBeaver Brook

Freedom substation to &) o

facilitate maintenance N or Fake

and switching (s0173). n
« Estimated Cost: A

$5.0 M \ New Freedom
« EXxpected IS Date:

06/01/2014

~ A
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* Supplemental project

« The Bayway distribution station
serves a vital customer, Newark
Liberty International Airport,
which has experienced several
interruptions of normal service
over the years.

* Proposed Solution:

Install a new 138/26 kV
transformer at Bayway
substation and build a new
distribution line from Bayway to
Newark Airport (s0174).

« Estimated Cost:
$25 M

« Expected IS Date:
06/01/2012

WWW.pjm.com

A

LEGEND
®  Subs Identified
Substations
kV

o 115kV
138KV
230kV
345kV
500kV

® 765kV

o o o

Transmission Lines
kV
/\ 115
138
/\ 230
/\ 345
/\ 500
/\ 765

<69

PSEG Transmission Zone

Laurel AV"""Marion Dr.
West Orange

//raynor

/ :
Dot Summit Foundry stNewark Bay
Fedetal Square
JCPL X ’
'B
Springfield Rg,Doremus Pl. oo

North Ave. =

fillette A
¥ Aldene B?yway" |
D oy - = !

Fanwood

: 1
' odbeSe_)Nare ‘
i 0N AVe\\oodrow - y
i

Meadow Road (/. /. .~

: :. 78
\ Aflams » Red Oak N7

M~ Brunswick South H : y
eep RU — —')

PJIM©2009




‘é/ PSEG Transmission Zone

. __®Upper Merion
* Supplemental project T weemwo
- Any contingency event in the S
Thorofare vicinity will resultina | ..
138KV 'yn Mawr, Mount Lau
loss of both Thorofare 230/13

230kV
345kV

kV transformers. The station
have limited inter-station ties to o 7oKV

Transmission Lines

Cuthbert Blvd.

o o o

Camden Cogen

pickup the load following an w' D e
outage. NE - Edgle,Point Cogen
«  Proposed Solution: B A Bt B oK
Install 230 kV circuit breaker at ~ A ™ LT
Thorofare substation between ¥
the two 230/13 kV transformers
(s0172).
« Estimated Cost:
$1.5M
- Expected IS Date: AEC
06/01/2011

WWW.pjm.com PJIM©2009
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« Baseline Project b0875
Cancelled

» Original violation: Low
voltage magnitude and
voltage drop violations
as well as non-
convergence for
various N-1-1
contingencies in Ocean
Bay area

* Proposed solution:

Install 30 MVAR
ca%amtor at Ocean Bay
138 kV station

» Project cancelled
because installation of
a 50 MVAR SVC in the
Beach area (b0876)
resolves the problem

 Expected IS date:
06/01/2013

LEGEND
®  Subs Identified
Substations
kV
©  115kV
138kV
230kV
345kV
500kV
®  765kV

o o o

Transmission Lines
kV

/\ 15
138
230
345
500
765
<69

>>>>

DPL Transmission Zone

Robinsonville -~
Y

i ;
- == - ‘.\'- '
o dndianRiver L
e ll.
[ \
Omar \
: Bethany
i
‘1
|
Frankford i
138th Street
.\,(_”_7!1
_ e S
_______________ )
Bishop - |
LN : o

" Ocean Bay
9 W ) ol

. il
Worcester il

PJIM©2009




é/ DPL Transmission Zone

- Baseline project b0878 M © e ronsen _
(Wattsville-Piney Grove 138 | suwsttons 4 ey Grove
KV line) cancelled due to e
lower load forecast | o &
« Original driver: Low voltage | : . Kings Creek
magnitude and voltage drop | ° = ;
violations as well as non- W
convergence for the A
following N-1-1 N
contingencies: | A
-Loss of Pocomoke-Kings | -=
Creek138 kV line + loss of -
Piney-N.Church 138 kV
line i
-Loss of Pocomoke-Oak Pa—
Hall138 kV line + loss of
Piney-N.Church 138 kV M7 Gl |
I I n e o ;; ' ) i i R .‘.‘\
« Estimated cost: $41.6 M 2 /e oy
 Original IS date was: E .
06/01/2013 Sl e 7

PJIM©2009




é/ DPL Transmission Zone

- Baseline Project b0879 . K T B Fal

 Low voltage magnitude
and voltage drop violations e
as well as non- o &05_ B @0
convergence for the loss | S A KM
of Steel to Easton 138 kV Y = Rl AN
line and the loss of Steel to - e
Wye Mills 138 kV line

- Proposed solution in 2013
and 2014: 51_;’, s

— Apply a special J

@rotectlon scheme VR 1) .

- Bozman
e 8

Oad drop at . S:-::ESG\dE:r:lDiﬁed A

tevensville and oo oeest
Grasonville) (b0879.1) v oo I R e
— Estimated cost: $50 K
— Expected IS date: - Y9 RalW
06/01/2013 ::2:; g i Todd

* Build a new Wye Mills — Taramission Lives =

Church 138 kV line A v ay,

- Estimated cost: $35.4 M i e NJ @ OB
 Expected IS date: Al w  WERRRAE

06/01/2015 A s a7 cambrdgesacidou

<69 i £ A o o OFz
AR A e - ——

Preston
o

e o o o
N

PJIM©2009




é/ AE Transmission Zone

« Cancel project b0872, Build -
a new Lincoln-Landis 138 sicenors. i
kV line g o

» Low voltage magnitude and | ¢z
voltage drop violations in the o
Lincoln, Landis, and Sl pransmission Lines §
Sherman areas for several A
138 kV line contingency N
combinations e

* Proposed Solution: Build a
new Lincoln-Minitola 138 kV
line (b1127)

« Expected IS date:
06/01/2013

« Estimated Cost: $12.5 M

Minotola

Sherman Avenue

/ Union

WWW.pjm.com PJIM©2009




2014 Short Circuit Baseline Analysis

PJIM©2009




é/ PEPCO Transmission Zone

* Replace Burtonsville 230kV
breaker “1C’ (b1104)

| |\

rede' d = -, |

] nPS Wilde Lake . ' S gl S

* Replace Burtonsville 230kV R Columbia \" & b
. 3 |

breaker 2C’ (b1105)

* Replace Burtonsville 230kV Y ‘fTZ
breaker ‘3C, (b1 106) ; Mt- )Brighton BGE Rewe A=y

* Replace Burtonsville 230kV
breaker ‘4C’ (b1107)

« Estimated Project Cost :$  Norbeck
1.375 M per breaker

 Required IS Date :

06/01/2014 BN

Crystal Springs

aval Acadengy Jct.

LEGEND
®  Subs Identified
Substations
hd kV
ML o sy
138kV
230kV
345kV
500kV
Ll e 765k
Transmission Lines
Jlena \gsta kv

/\ 115

N 5 138

CIA "O"St. Sub . A 2%
\V /\ 35
/\ 500
/\ 765

4

PEE
Bethesda etzerott Rd.

o o o

==z

Van Ness

inks
Tenth St.

Domifiion Southwest

Benning

(‘:I\a“réﬁd‘on A—S& <69 Hill
y ] > N - hd
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The following breaker
upgrade is driven by the
new 2nd 230/138 kV XFMR
and 35 MVAR CAP at
Heaton 138 kV bus (b0842)

Replace Heaton 138kV
breaker ‘150" (b0842.1)

Estimated Project Cost:
$0.239 M

Required IS Date :
06/01/2013

WWW.pjm.com

A

Buxmont
PP[AR

Eroy

\

Wales

Jarrett Heaton~"|
=

NP5

Byberry i o

Whitemaish : Erovdor hina e
: Jenkintown Eddington Q] Burlington

PECO Transmission Zone

PleasAnt Vall y

CPL

: g LEGEND
Backingham

®  Subs Identified
Substations
Voltage (kV)
©  115kV
138kV
230kV
345kV
500kV
765kV

Nolig

Linton

: ~Trenton Ener|

\
Arminster fg

Woodbourne °
Ford Mill

errington

an

o o o

Transmission Lines
Voltage (kV)

Emilie

/\ 345 /

: /\ 500
e JdgTabor i
,i Waneeta
eland
R HEEG
i S nt Laurg Lumbirton
Pas¥iyink \ /\ oX's Corner
e Avood . _Camden Cogen BA&TIton
Macdage A8 7
d Road ‘.1 Gloucester
A P . - ——"Egfle Roint Cogen
SYE——— s .y
L 2T Pty
-.JJ‘ Srdfare paver Lake
7 T :
. d deton
. S 'Iv AEQ
: A New Freedom
) X ler
T \

PJIM©2009
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Dominion Transmission Zone

The following breaker —~

upgrade is driven by the el
new second Elmont o
230/115 kV autotransformer 5
(b0772) = - e
Replace Elmont 115kV fummeghugrormves [
breaker ‘7392 (b0772.1) b
Estimated Project Cost : ranover A
$0.158 M /E.mont A
Required IS Date : N

06/01/2010

Powhatan

WWW.pjm.com

PearsonsYOld Church

North Pole

PJIM©2009



é/ Dominion Transmission Zone

* The following breaker vy / =
upgrades are driven by the Wy v W e
new second 230/115 kV i L
autotransformer at Lanexa D e
(b0770) s

- Replace Lanexa 115kV oo M
breaker ‘8532’ (b0770.1) 1%, ..

« Replace Lanexa 115kV /) /A\
breaker '9232" (b0770.2) A s

« Estimated Project Cost :
$ 0.158 M per breaker

 Required IS Date :
06/01/2010

Bohemia D.P.

WWW.pjm.com PJIM©2009




é/ Dominion Transmission Zone

 Replace Bremo 115kV
breaker ‘9122’ (b1102)

 Replace Bremo 115kV
breaker ‘822’ (b1103)

« Estimated Project Cost :$ [
0.158 M per breaker

Mount Eagle

. Scottsville
 Required IS Date :
06/01/2014
James River Industrial
LEGEND bminion Columbia D.P.
®  Subs Identified
Substations
kV
©  115kV
138kV
o 230kV
©  345kV
©  500kV

® 765k
Transmission Lines
kv
/\ 15
138
/\ 230
/\ 345
/\ 500
/\ 785

<69

Buckingham

WWW.pjm.com PJIM©2009




'é/ Dominion Transmission Zone

» The following breaker upgrades
are driven by the Carson-Suffolk
500 kV line, second Suffolk
500/230 #2 transformer, Suffolk-
Fentress 230kV line (b0329)

* Replace Thole Street 115kV
breaker '48T196° (b0329.1)

 Replace Chesapeake 115kV ¥
breaker ‘T242’ (b03292) enn§ Q‘\h‘urch $ewe|ls POimTaussig B

/

* Replace Chesapeake 115kV ) Tarners Poin=o ~\Thole Street_ " T°¥/J creek

breaker ‘8722’ (b0329.3) C o CraneyIsigpd @R TOMR S t“ T G simstore
LEGEND I b SEaudbli i o W

* Replace Chesapeake 115kV o subsientted |57 Chrchla\nd}‘_MCLau sl PV'S Comner | Virginia Beach

breaker ‘16422’ (b0329.4) e O ooy mete v |

kv

« Estimated Project Cost :$ 0.158 M s i

138kV

7
-$0.184 M per breaker o 20 : =
] © 345KV Bowers Hill Gogpoe ncess Anne
- Required IS Date : 06/01/2011 B : D cnétpeake Energy Celicr
Transmission Lines 4

wripy Lake

ghein e 8 B R Ri C
2 S \JMzabeXy River NUGThr

o
I

A 115 ' rﬂ‘?im.‘E" O . prer
. gp Creek owth Norfoth
A\ 230 FRtsian Chemical
/ A Commonyealth Natural Ga@
345 .
N ﬁ j:: _Feiftress
& Great Bridde
<69 2\
\_”__,_/

WWW.pjm.com PJIM©2009




&/

The following breaker upgrades
are driven by PATH project
(b0490)

Replace the following Amos
138kV breakers:

~ ‘B’ (b0490.2)
— ‘BT’ (b0490.3)
— ‘C’ (b0490.4)
— ‘C1’ (b0490.5)
— ‘D’ (b0490.6)
_ ‘D2 (b0490.7)
— ‘E’ (b0490.8)
— ‘E2’ (b0490.9)

Estimated Project Cost :$ 0.8 M
per breaker

Required IS Date : 06/01/2014

WWW.pjm.com

AEP Transmission Zone

South Buffalo \? \

Bancroft

ﬁphn Amos
Amos SCR o

. Ortin
Milton
Dalewood

Poplar Fork' Tackett Creek

/ Union Carbide

Turner
Ruth
Carbide Main

St. Albans

Sisso

LEGEND
®  Subs Identified
Substations
kV
o 115kV
138KV
230kV
345kV
500kV
® 765kV
Transmission Lines
kV
/\ 15

138
/\ 230
/\ 345
/\ 500
/\ 765

<69

o o o

AL

Hill

ue

PJIM©2009




&/

* Replace Ohio Central 138kV

breaker ‘C2" (b1108)

« Replace Ohio Central 138kV
breaker ‘D1’ (b1109)

« Estimated Project Cost :

AEP Transmission Zone

West Coshocton

South Coshocton

$ 0.8 M per breaker — |
 Required IS Date :

06/01/2014 o
P

Newark Center

WWW.pjm.com

—"“\_7°Conesville

—‘/_/ 1 Conesville Preparation Plant

Ohio Central

LEGEND
®  Subs Identified
Substations
kV
© 15KV
138kV
©  230kv
©  345kV
©  500kV rd
®  765kV
Transmission Lines
kV
J/\ 115
138
J\ 230
J\ 345
J/\ 500
/\ 765

<69

2

Powelson

East\Pointe

North Zanesville

Zanesville )
East Zanesville

PJIM©2009




é/ AEP Transmission Zone

* Replace Sporn A 138kV
breaker ‘J’° (b1110)

* Replace Sporn A 138kV
breaker ‘J2’ (b1111)

- Replace Sporn A 138kV 2 | : . aps
breaker ‘L’ (b1112)
« Replace Sporn A 138kV \ S urtdneer

breaker ‘L1 (b1113) Latin ﬁ /Sporn |
-« Replace Sporn A 138kV \‘%\/ ==l ) —
i N RévenfwquAluminum /

——

breaker ‘L2’ (b1114)

. Rep|ace Sporn A 138kV Addil}'/rfyger - “.\ { | . StstIdEean:ﬁed
breaker ‘N’ (b1115) Substatons
« Replace Sporn A 138kV W s
breaker ‘N2’ (b1116) i e
+  Estimated Project Cost :$ 0.8 M -
per breaker I\rlansmission Lines
« Required IS Date : 06/01/2014 Leon g
\ A
/\ 500
/\ 765

WWW.pjm.com PJIM©2009




é/ DUQ Transmission Zone

* Replace following Beaver Valley

138kV breakers: PN
— ‘1A & 3A SS tfmr (b1117) S
— ‘1B & 3B SS tfmr' (b1118) = |
— 2B SS tfmr’ (b1119) \ 3 soorn A o
— 730 Midland’ (b1120) R
— 733 J&L Midland’ (b1121) Cast Liverool, N Raccoan .
«  Estimated Project Cost :$ 0.4 M N liBeaverValley R ERatill A o
per breaker Wa R
« Required IS Date : 06/01/2014 | ‘ T e A o

stech Chemical
Neville

Montour

inton Findlay

Brunot Island
°

.

I
')/Velmisrzgzl | Smith  Candor
; \ | North Fayette
7 Hamilton
Parkview
{ i Woodville

WWW.pjm.com 27 PJIM©2009
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* Replace Elwyn 138kV
breaker ‘Z62 Collier
(b1122)

* Replace Elwyn 138kV
breaker ‘1-2 138kV bus’
(b1123)

* Replace Elwyn 138kV
breaker ‘2-3 138kV bus’
(b1124)

0.33 M per breaker

 Required IS Date :
06/01/2014

WWW.pjm.com

Estimated Project Cost :$

DUQ Transmission Zone

Harwijck
North LEGEND
C ®  Subs Identified
Mt. Nebo Substations i
KV

© 115kV
138kV -

Logan's Ferry| o 230kv

U ©  345kV
Findlay i fonsss |
Arsenal B

® 765kV
Transmission Lines
Oakland kv

Brunot Island
°

/\ 15
Rankin ;zz

Carson Wilmerding ~ W A

/\ 345 n

Port PerryBoc Gase /\ 500
Elwyn “CuUSSteel| A 7es
e Brentwood Bettis <69

Dravoskery

Woodville
W. Mifflin
US Steel F Irvin
Cecil St. Clair Clairton Works Robbins
oo ates Piney Fork
South Fayette S9
Bethel Park Elrama
APS
Houston Peters Mitchell
Dry Run
Manifold i
Westraver |. Yakon
0]
Gordonyyashington Vanceville |

PJIM©2009




é/ DUQ Transmission Zone

* The following breaker upgrades Pine
are driven by the new | Lo
Underground Carson - Brady - _— substatons |
Brunot Island 345 kV circuit | Gobain“‘““”“& o ey
138kV
(b0502) ©  230kV
. “am— H i k ©  345kV
) Replace the fOIIOWIng North arw::?ittsburgh Mills ©  500kV
DraVOSburg l38kV breakel‘S o CHERMASIBIRES 1 . 1ission Lines .
. Nebo KV
— ‘Z79 lllinois’ (b5021) Neville A 1132
- ‘215 Elrama, (b5022) Montour Logan's FerryEvergreen Q zz
— ‘Z73 West Mifflin’ (b502.3) arsenat2L e s g
_ ‘270 Elywn’ (b5024) Brunot Island <69
Qakland Whit¢' Valley
* Replace Elrama 138kV breaker - /
ankin
‘#1 69kV AUtOtfmr’ (b5025) Carson "Wilmerding'~ Wabco Huntingdon Harrison City
; ; . Port Perrygoc Gases Poag
« Estimated Project Cost : Collief - *US Steel llinois
$0.33 M - $0.35 M per breaker ®f* " Dravosburg
. Woodvil *
 Required IS Date : 06/01/2013 R fh Greensburg
W. Mifflin
US Steel F Irvin Sl
Cecil St. Clair . Clairton Works Robbins
South Fayette CT088gates Piney Fork Sewickley
Bethel Park Elrama
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é/ DUQ Transmission Zone

« Supplemental Project Wolfe Rup Harwjck
- North LEGEND
* Replace Elwyn 138kV = o o suwsicemtes
‘ , Mt Nebo Substations o
breaker ‘270 Dravosburg S
(30175) / Logan's Ferry| o ;22:: B
« Estimated Project Cost : Findiey_ _ N kt
® 765kV
$ 033 M per breaker oBrunOt Island Transmission Lines
Oakland kv
* Required IS Date : [y 1
Ranki
06/01/2014 Carson V\Aalrr':welpding W szg .
E Port Permygoc Gased /\ s
US Steel
B | N T
Dravoskery
Woodville
W. Mifflin
US Steel F Irvin
Cecil St. Clair . Clairton Works Robbins
South FayeueCrossgates i
Bethel Park Elrama
APS
Houston Peters Mitchell
Manifold SO
Westraver | Yukon
o1
Gordon\washington Vanceville I
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é/ Baseline Network Upgrade Cost Allocation

COST ALLOCATION LEGEND

Short Name

PEN
APS
PPL
ME
JC
PS
AEC
PE
BGE
DPL
PEP
RE
CE
AEP
DAY
DL
DOM
NEP
ECP

WWW.pjm.com

Full Name

Pennsylvania Electric Company
Allegheny Power

PPL Electric Utilities Corporation
Metropolitan Edison Company

Jersey Central Power and Light Company
Public Service Electric and Gas Company
Atlantic City Electric Company

PECO Energy Company

Baltimore Gas and Electric Company
Delmarva Power and Light Company
Potomac Electric Power Company
Rockland Electric Company
Commonwealth Edison Company

AEP East Zone

The Dayton Power and Light Company
Duquesne Light Company

Virginia Electric and Power Company
Neptune Regional Transmission System, LLC
East Coast Power, LLC

PJIM©2009
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Baseline Network Upgrade Cost Allocation

Cost

Project # Project Description TO (M) AEC|AEP|APS|BGE | COM |DAY| DL |DPL |DOM| JC | ME |[NEP| PE |PEN|PEP|PPL| PS | RE |ECP
b0431 Monroe Upgrade EIL?;N Freedom strand aec| o1 100

b1127 Build a new Lincoln-Minitola 138 kV line | AEC | 12.5 | 100

b0490.2 Replace Amos 138kV breaker 'B' AEP| 08 [1.89]|17.3]|6.02|4.95|14.97 |25 2.02 |2.85|13.61| 4.5 |2.18|0.49| 6.31 |2.06]|4.82|5.37|7.61]|0.31]|0.24
b0490.3 Replace Amos 138kV breaker 'B1' AEP 0.8 1.89117.3|6.02| 4.95| 1497 | 25| 2.02 | 2.85|13.61| 4.5 |2.18|0.49| 6.31 |2.06(4.82|5.37|7.61]0.31]|0.24
b0490.4 Replace Amos 138KV breaker 'C' AEP 0.8 1.89117.3|6.02| 4.95| 1497 | 25| 2.02 | 2.85|13.61| 4.5 |2.18|0.49| 6.31 |2.06(4.82|5.37|7.61]0.31]|0.24
b0490.5 Replace Amos 138kV breaker 'C1' AEP 0.8 1.89117.3|6.02| 4.95| 1497 | 25| 2.02 | 2.85|13.61| 4.5 |2.18|0.49| 6.31 |2.06(4.82|5.37|7.61]0.31]|0.24
b0490.6 Replace Amos 138kV breaker 'D’ AEP 0.8 1.89117.3|6.02| 4.95| 1497 | 25| 2.02 | 2.85|13.61| 4.5 |2.18|0.49| 6.31 |2.06(4.82|5.37|7.61]0.31]|0.24
b0490.7 Replace Amos 138kV breaker 'D2' AEP 0.8 1.89117.3|6.02| 4.95| 1497 | 25| 2.02 | 2.85|13.61| 4.5 |2.18|0.49| 6.31 |2.06(4.82|5.37|7.61]0.31]|0.24
b0490.8 Replace Amos 138kV breaker 'E' AEP 0.8 1.89117.3|6.02| 4.95| 1497 | 25| 2.02 | 2.85|13.61| 4.5 |2.18|0.49| 6.31 |2.06(4.82|5.37|7.61]0.31]|0.24
b0490.9 Replace Amos 138kV breaker 'E2' AEP| 08 [1.89]|17.3]|6.02|4.95|14.97 |25 | 2.02 |2.85|13.61| 4.5 |2.18|0.49| 6.31 |2.06]|4.82|5.37|7.61]|0.31]|0.24
b0840.1 Establish a new 138/69-34.5kV Station to AEP 35 100

interconnect the existing 34.5kV network

WWW.pjm.com

PJIM©2009




&/

Baseline Network Upgrade Cost Allocation

Project # Project Description TO Cost ($M) AEP
Add 28.8 MVAR 138 kV capacitor bank at Huffman
b1091 and 43.2 MVAR 138 kV Bank at Jubal Early and 52.8 AEP 2.4 100
MVAR 138 kV Bank at Progress Park Stations
Add 28.8 MVAR 138 kV capacitor bank at Sullivan
b1092 Gardens and 52.8 MVAR 138 kV Bank at Reedy Creek Stations AEP 2 100
Add a 43.2 MVAR capacitor bank at the Morgan
b1093 Fork 138 kV Station AEP 0.8 100
Add a 64.8 MVAR capacitor bank at the West
b1094 Huntington 138 kV Station AEP 08 100
b1108 Replace Ohio Central 138kV breaker 'C2' AEP 0.8 100
b1109 Replace Ohio Central 138kV breaker 'D1' AEP 0.8 100
b1110 Replace Sporn A 138kV breaker 'J' AEP 0.8 100
b1111 Replace Sporn A 138kV breaker 'J2' AEP 0.8 100
b1112 Replace Sporn A 138kV breaker 'L’ AEP 0.8 100
b1113 Replace Sporn A 138kV breaker 'L1' AEP 0.8 100
b1114 Replace Sporn A 138kV breaker 'L2' AEP 0.8 100
b1115 Replace Sporn A 138kV breaker 'N' AEP 0.8 100
b1116 Replace Sporn A 138kV breaker 'N2' AEP 0.8 100

WWW.pjm.com
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&/ Baseline Network Upgrade Cost Allocation

Project # Project Description TO Cost ($M) | AEC| AEP | APS |BGE|COM |DAY| DL |DPL|DOM |JC| ME |NEP| PE |PEN|PEP|PPL| PS | RE |ECP

Upgrade (per ABB inspection)

b0347.16 Harrison 500 kV breaker 'HL-3'

APS 0.06 1.89|17.3| 6.02 [4.95(14.97| 2.5 | 2.02 |2.85|13.61|4.5|2.18|0.49| 6.31 |2.06(4.82]5.37|7.61|0.31]0.24

Reconfigure the Peters to Bethel
Park 138 kV line and Elrama to
Woodville 138 kV line to create a
b1022.1 138 kV path from Woodville to APS 116 96.98 3.02
Peters and a 138 kV path from

Elrama to Bethel Park

Add static capacitors at Smith

b1022.3 138 KV APS [|Inc.in11.6 96.98 3.02
Add static capacitors at North Inc.in 11.6
b1022.4 Fayette 138 kV APS 96.98 3.02
Add static capacitors at South Inc.in 11.6
b1022.5 Fayette 138 kV APS 96.98 3.02
b1022.6 Add static capacitors at Manifold APS Inc. in 11.6 96.98 3.02
138 kV
b1022.7 Add static capacitors at Houston APS Inc. in 11.6 96.98 3.02
138 kV
b1023.1 Install a 500/138 kV t'ransformer APS 279 100
at 502 Junction
Construct a new Franklin - 502
b1023.2 Junction 138 kV line including a APS 171 100

rebuild of the Whiteley - Franklin
138 kV line to double circuit

Construct a new 502 Junction -
b1023.3 Osage 138 kV line APS 4.2 100
Construct Braddock 138 kV
breaker station that connects the
Charleroi - Gordon 138 kV line,
b1023.4 | Washington - Franklin 138 kV APS 15.1 100
line and the Washington -
Vanceville 138 kV line including
a 66 MVAR capacitor
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&/ Baseline Network Upgrade Cost Allocation

Project # Project Description TO Cost ($M) APS COM DL
b1097 |Add a 138 kV bus tie CB and two other 138 kV CB's at Round Lake COM 4.5 100
b1022.2 Reconductor both Collier - Woodville 138 kV lines DL Inc.in 11.6 96.98 3.02
b0502.1 Replace Dravosburg 138kV breaker 'Z79 lllinois' DL 0.33 6.74 93.26
b0502.2 Replace Dravosburg 138kV breaker '215 Elrama’ DL 0.33 6.74 93.26
b0502.3 Replace Dravosburg 138kV breaker '273 West Mifflin' DL 0.35 6.74 93.26
b0502.4 Replace Dravosburg 138kV breaker 'Z70 Elywn' DL 0.35 6.74 93.26
b0502.5 Replace Elrama 138kV breaker 'No.1 69kV Autotfmr DL 0.35 6.74 93.26
b1117 Replace Beaver Valley 138kV breaker '1A & 3A SS tfmr' DL 0.4 100
b1118 Replace Beaver Valley 138kV breaker '1B & 3B SS tfmr' DL 04 100
b1119 Replace Beaver Valley 138kV breaker '2B SS tfmr' DL 0.4 100
b1120 Replace Beaver Valley 138kV breaker 'Z30 Midland' DL 04 100
b1121 Replace Beaver Valley 138kV breaker 'Z33 J&L Midland' DL 0.4 100
b1122 Replace Elywn 138kV breaker 'Z62 Collier' DL 0.33 100
b1123 Replace Elywn 138kV breaker 'No.1-2 138kV bus' DL 0.33 100
b1124 Replace Elywn 138kV breaker 'No.2-3 138kV bus' DL 0.33 100
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Baseline Network Upgrade Cost Allocation

Project # Project Description TO Cost ($M) DOM
b0329.1 Replace Thole Street 115kV breaker '48T196' DOM 0.158 100
b0329.2 Replace Chesapeake 115kV breaker 'T242' DOM 0.184 100
b0329.3 Replace Chesapeake 115kV breaker '8722' DOM 0.184 100
b0329.4 Replace Chesapeake 115kV breaker '16422' DOM 0.184 100
b0770.1 Replace Lanexa 115kV breaker '8532' DOM 0.158 100
b0770.2 Replace Lanexa 115kV breaker '9232' DOM 0.158 100
b0772.1 Replace Elmont 115kV breaker '7392' DOM 0.158 100
Build new Radnor Heights Sub, add new underground circuit from Ballston -
b1088 Radnor Heights, Tap the Glebe - Davis line and create circuits from Davis - DOM 80 100
Radnor Heights and Glebe - Radnor Heights
b1089 Install 2nd Burke to Sideburn 230 kV underground cable DOM 4 100
b1090 Install a 150 MVAR 230 kV capacitor and one 230 kV breaker at Northwest DOM 1.7 100
b1095 Reconductor Chase City 115 kV bus and add a new tie breaker DOM 2.4 100
b1096 Construct 10 mile double ckt. 230kV tower line from Loudoun to Middleburg . DOM 35 100
b1102 Replace Bremo 115kV breaker '9122" DOM 0.158 100
b1103 Replace Bremo 115kV breaker '822' DOM 0.158 100
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&/ Baseline Network Upgrade Cost Allocation

Cost

Project # Project Description TO ($M) APS PE PEP PS
b0842.1 Replace Heaton 138kV breaker '150' PE 0.239 100

b1104 Replace Burtonsville 230kV breaker '1C' PEP 1.375 100

b1105 Replace Burtonsville 230kV breaker '2C' PEP 1.375 100

b1106 Replace Burtonsville 230kV breaker '3C' PEP 1.375 100

b1107 Replace Burtonsville 230kV breaker '4C' PEP 1.375 100

Convert the 138kV line from Buzzard 138-Ritchie 851 to a
b1125 230kV line and Remove 230/138kV Transformer at Ritchie and PEP 56 4.74 95.26
install a spare 230/138kYV transformer at Buzzard Pt

b1126 Upgrade the 230KV line from Buzzard 016 - Ritchie 059 PEP 39 4.73 95.27

Re-configure the Bayway 138 kV substation and install three

b1098 new 138 kV breakers

PS 15 100

Build a new 230 kV substation by tapping the Aldene — Essex
b1099 circuit and install three 230/26 kV transformers, and serve PS 137 100
some of the Newark area load from the new station

b1100 Build a new 138 kV circuit from Bayonne to Marion substation PS 100 100
Re-configure the Cedar Grove substation with breaker and half
b1101 scheme and build a new 69 kV circuit from Cedar Grove to PS 100 100
Hinchman
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4 2010 RTEP Analysis Timeline

2015 base case development underway now

Initial RTEP focus will be on 2015

Retool of 2014 will be required to support
backbone transmission line proceedings

Retool of earlier years to follow completion of
2015 and 2014 retool analyses




