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Interregional Planning Update
(Brief Discussion)
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15 Year Planning Preliminary Results
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From Name To Name CKT KVs
Conastone Graceston 1 230/230
Linwood Chichester 2 230/230
Linwood Chichester 1 230/230
Conastone Mt. Carmel 22 1 230/230
Sandy Spring 2314 High Ridge 16 1 230/230
Sandy Spring 2334 High Ridge 16 1 230/230
Richmond Reactor Richmond 1 230/230
Conowingo Nottingham 1 230/230
Mt. Carmel Northwest 2326 1 230/230
Conastone Mt. Carmel 10 1 230/230
Mt. Storm Doubs 1 500/500
Bear Creek Altoona 1 230/230
OX Galloway 1 230/230
Plesant View Ashburn 1 230/230
S.P. Terminal Riverside 2339 1 230/230

Sandy Spring

Burtonsville 2334 2334 230/230
Pruntytown Mt. Storm 500/500
Churchland Sewells Point 230/230

2014
Loading(%)

15 Year Planning Preliminary Result — Single Contingencies

108.28 2015
97.04 2015
96.69 2015

118.78 2015

110.23 2018
111.7 2018
112.5 2018

104.91 2019
110.1 2020

103.84 2023

103.09 2023

102.38 2023

102.61 2023

101.65 2024

100.57 2024

100.93 2024
101.6 2024

101.67 2024
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15 Year Planning Preliminary Result — Tower Contingencies

From Name To Name CKT KVs
Conastone Graceston 1 230/230
Graceton Bagley 1 230/230
Byron R Wempletown B 1 345/345
Elec. Junc. R Elec. Junc. 3R 1 345/345
Oak Grove Bowie 23045 1 230/230
Kittatinny Newton 1 230/230
Oak Grove Bowie 23042 1 230/230
Bowie Burtonsville 2314 1 230/230
Bowie Burtonsville 2334 1 230/230
Doubs Jefferson 1 230/230
Mickleton Thorofare 1 230/230
Conastone Mt. Carmel 1 230/230
Jefferson Monocacy 1 230/230
Bagley Raphael Road 1 230/230
Mt.Carmel Northwest 2326 1 230/230

2014 Loading(%)

125.7 2014
120.95 2017
106.83 2017
104.38 2018

103.4 2020
103.94 2020
102.58 2020

103.4 2020
102.58 2020
102.21 2021
102.04 2022
105.09 2022
101.28 2023
101.07 2024

100.5 2024
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2014 N-1 Voltage Analysis
Preliminary Results
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2014 N-1 Voltage Study Results:
- 2014 non-diversified 50/50 load case was used
- Tested with all contingencies (single, bus, tower, faulted breaker)
- Does not include violations in radial lines
- Results were sent to each TO for review

# of stations (voltage magnitude / drop)

PIJM500( PN [METED|JCPL| PPL [PECO|PSEG|BGE |PEPCO| AE |DPL|UGI |RECO
115kV 0o/0 |13/22| 0/0O |(O/21|0/O)|0O/O|0O/O|0O/O)| O/O |O/O|O/0O|O/OfO0O/O
138kV 0/0 o/0| 0/0 |O/O|0O/213|0/0|0O/4|0O/O| O/O |O/0O|O/0O|O/0O|0O/0O
230kV 0/0 o/0 | 0/0O0 |1/1|1/6|6/7|0/Of0/O| O/O (O/0|0O/0Of0/0]|0/0
345kV 0/0 2/0 | 0/0 |O/O|0O/O|0O/O|0O/O|O/O| O/O |O/0O|O/0O|O/0O|O0O/O
765kV 0/0 o/0| 0/0 |O/O|0O/O|0O/O|0O/O|O/O| O/O |O/0O|O/0O|O/0O|0O/O

Not Conv. o/0 |0/20| O/O |(O/8|0/0O|0/1]|0/4]|0/19| O/21 |O/0O|O/0O|0/0OfO0O/O

Voltage Violations in Mid-Atlantic Areas
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« 2014 N-1 Voltage Study Results:
# of stations (voltage magnitude / drop)

APS AEP DAYTON | DLCO | IPRV | ComED VAP

115kV 0/0 0/0 0/0 0/0 0/0 0/0 0/0
138kV 8/0 1/1 1/0 0/0 0/0 2/0 0/0
230kV 0/0 0/0 0/0 0/0 0/0 0/0 0/0
345kV 0/0 0/5 0/0 0/0 0/0 0/0 0/0
765kV 0/0 1/1 0/0 0/0 0/0 0/0 0/0
Not Conv. 0/2 0/0 0/0 0/0 0/0 0/0 0/0

Voltage Violations in PJM West and VAP
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2014 N-1-1 Voltage Analysis
Preliminary Results
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2014 N-1-1 Voltage Study Results:
- 2014 non-diversified 50/50 load case was used
- Tested with all single contingencies
- Does not include violations in radial lines
- Results were sent to each TO for review

# of stations (voltage magnitude / drop)

PIJM500 | PN |METED|JCPL | PPL |PECO|PSEG| BGE [PEPCO| AE |DPL| UGI [RECO
115kV 0/0 |15/45, 7/8 |5/13| 0/0 |0O/0|0O/0O|1/32| O/0 |O/OfO/O|0O/0O|O0O/O
138kV 0/0 1/1 ) 0/0 | 0/0 |23/13| 0/9 |12/33 0/0| O/0 |O/0(0/0|0/0|0/O
230kV 0/0 3/4 | 2/3 |7/38|5/7|0/0)|3/16(0/0]| 2/0 |O/1(0/0|0/0|0/0
345kV 0/0 2/0| 0/0 | O/O | 0O/O]|O/O|0O/Of0O/O] O/O |O/OfO/O|O/O]|O0O/O
500kV 0/5 o/0| o/O0 | O/O | 0O/O]|O/O|0O/Of0O/O] O/O |O/OfO/O|O/O]|O0O/O
765kV 0/0 o/0| o/0 | O/O | O/O]|O/O|0O/O|0O/O] O/O |O/OfO/O|0O/O]|O/O

Not Conv. 0/4 0/29| 0/0 |0/32|0/15|0/37|0/27(0/2 | 0/0 |0/8(0/2200/0|0/0

Voltage Violations in Mid-Atlantic Areas
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2014 N-1-1 Voltage Study Results:
# of stations (voltage magnitude / drop)

APS AEP DAYTON | DLCO | ComED VAP

115kV 0/1 0/0 0/0 0/0 0/0 14/0
138kV 38/43 | 50/54 12/13 0/0 2410 0/0
230kV 0/0 0/0 0/0 0/0 0/0 3/0
345kV 0/0 8/0 0/0 0/0 0/0 0/0
500kV 1/3 0/0 0/0 0/0 0/0 0/0
765kV 0/0 6/5 0/0 0/0 0/0 0/0
Not Conv. 0/17 0/93 0/6 0/0 0/3 0/0

Voltage Violations in PJM West and VAP

PIM®©2009




Baseline Reliability Update




é/ AE Transmission Zone

 Load Deliverability e Proviim
Violation: Yo

Babadu

e The New Freedom —

TregsAirin

Monroe 230kV is = Weginpnc |
overloaded for AE load pasep, Schuylkl ouht Lol

Wiercer/
Ford Mill milie S5

0 1 _
Byber o
. yCrhina

gl d h)l‘\
~ (Burlingto

er

o

. _— Macda od_Camden Cogen Hon
0 andedGloucester
deliverability | -
* Proposed solution: gk “eaaystons_ghorlere Fiver Lake
Phillips islai :,_ s Migkleton
Upgrade New Freedom ot _ > New Freedom

strand bus (b0431) ol

Substations
kv

Monroe

« Estimated Projected cost; 4 * " f)
01 ERNY

pl e 785KV

» Expected IS Date: W i

kv

6/1/2010 !

/\ 230
/\ 345
/\ 500
A 765 . Cumberland

<69
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N-1-1 thermal overload of
either Doubs — Lime Kiln

230kV circuit for the loss

of the Doubs — Jefferson

230 kV line & the parallel

Doubs — Limekiln 230 kV
line

Proposed Solution:

Reconductor both Doubs -

— Lime Kiln 230kV
circuits (b0676.1 &
b0676.2)

Estimated Project Cost:
$6.6M

Required IS Date:
6/01/2013

WWW.pjm.com

APS Transmission Zone
|

LEGEND
®  Subs Identified

Substations
Voltage (kV)

Monocacy

ontgor
Aqueduct
/ Dickers Brighto
aitkerson Station "D" "
/ , . Zion
PREC O Norpeck
Pleasant View
Dominion r’"‘“-._\_ Ashbun \_Bells Mill
N\ _Beaumeade
He ParkDranesville o
) . Swinfes CA
o IATFER Clark  gons
Sully O
? e .
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é/ APS Transmission Zone

e N-1-1 thermal overload of LEGEND
Carbon Center Junction — Elko B o
138kV and Paper City — Votage ()
Ridgeway 138KV for the loss of Ly Carbon Center.
the fo_IIovv_lng contingency | / s o s
combinations: Elko . o3V

—  Paper City — Rigdeway 138kV + - s
Carbon Center — Elko 230kV o IR

—  Carbon Center — Elko 230kV + j A 20 7
Carbon Center — Elko 138kV Q 45

* Proposed Solution: A s
Rebuild Elko-Carbon Center ' {oshannon

Junction using 230kV
construction (b0673)

e Estimated Project Cost: $6.5M :
* Required IS Date: 6/01/2013 : e

Karthaus
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é/ APS Transmission Zone

* N-1-1 thermal overload of Carroll — ———
Catoctin — Ringgold 138kV, the Carroll . L—.
230/138kV transformer, and Carroll — Ringgold Substations
Mount Airy 230kV for the loss of the 2 - S - i,
following contingency combinations: s -8 S|
—  Lime Kiln — Montgomery 230kV + . o 34skv
Eaglehead — New Market 230kV © 500KV
—  Lime Kiln — Montgomery 230kV + T;nsﬁsi:;im .
Eaglehead — Monocacy 230kV Voltage (kV)
«  Proposed Solution to convert the Boorfboro RWalkersville N i
following circuits to 230kV operation: a * cac /A =
— Monocacy - Walkersville 138kV (b0675.1) S | . y /\ 500
_  Walkersville - Catoctin 138kV (b0675.2) .. JEmvenga__ it AT A =
— Ringgold - Catoctin 138kV (b0675.3)
—  Catoctin - Carroll 138KV (b0675.4) /
—  portion of Ringgold 138kV Substation \--.
(b0675.5) 7 \ _Dahgscus
—  Catoctin 138kV Substation (b0675.6) S A \ Wide Lakeo
—  portion of Carroll 138kV Substation
(b0675.7) Montgomery
— Monocacy 138kV Substation (b0675.8) | Aqueduct : i,
—  Walkersville 138kV Substation (b0675.9) ckm o St TDn ML gsriafiton
« Estimated Project Cost: $55.7M /% 4

Quince OMypard

 Required IS Date: 6/01/2013

Norbeck
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Generation deliverability violation

The Graceton — Bagley 230kV
circuit overloaded for tower
contingency that removes the two
Conastone — Northwest 230kV
circuits 2322 and 2310.

Proposed Solution:

Rebuild the Gracetone — Bagley
section as double circuit line using

1590 Kcmil ACSR. Terminate new

line at Graceton with a new circuit
breaker (b1016)

Estimated Cost:
$16.5 M
Expected IS Date:
6/01/2014
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BGE Transmission Zone

\
LEGEND
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®  Subs |dentified
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>, Voltage (KV)
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£EL 138kV
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Generation deliverability
violation

Lockport - Lisle 345kV (Line
10801) is overloaded in 2014
for the single outage of line
10808 Lockport — Lombard
345kV

Proposed Solution: Replace
the 345kV Bus Tie CB 2-3 at
Lisle. This CB can be
upgraded from 2000A to
3000A with an inspection and
new nameplate from the
manufacturer for $10k.

Estimated Project Cost: $10k
Required IS Date: 6/1/2014

WWW.pjm.com

ComED Transmission Zone

ﬂl.ﬂnbard Elmhurst

=
I Lisle WA

MecCoo

LEGEND

®  Subs Identified
Substations
Voltage (kV)
o 115kV
138KV
-] 230kV
©  345kV

©  500kV 4
o iy |:*E’.ech'ord Park
Transmission Lines 1
Voltage (kV)
/\ 15

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

Blue Island
0=

comEd

Kengdll County E.sz}J olig}

~ 4
N
i
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é/ Dominion Transmission Zone
) \ [ DaMgscus SGE

LEGEND

®  Subs ldentified

» Baseline b0755: Build a 15-mile
long 230kV line from Hamilton to
Middleburg and convert Line #49 to
230kV (10 miles).

e Upgrade to resolve a Dominion
criteria violation for lines #49
Loudoun to Middleburg 115kV and
#2098 Pleasant View to Hamilton
230kV line

e TEAC Est. Cost: $125M

* Revised Est. Cost: $400M —
significant underground construction

* Proposed new solution: Tap
Dickerson to Pleasant View 230kV Middleburg
and build new Edwards Ferry Sub. Dominion =
This reduces loading on Pleasant
View to Hamilton 230kV Construct
10 mile double ckt. 230kV tower line

from Loudoun to Middleburg . One
ckt operating at 115KV initially.

e Estimated cost: $35M
»  Expected service date: May 2013

Substations
Voltage (kV)
o 115kV
138kV
230kV
345KV
500kV
o T765kV

o o o0

Transmission Lines
Voltage (kV)
/\ 115
138
230
345
500 Wil

765

Pleasant View
hburn

=

{Loudoun g

: Z Run D.P.

WWW.pjm.com PIM©2009




é/ Dominion Transmission Zone

L
* Voltage violations in
Winfall and Elizabeth City
area for the N-2 loss of
Shawboro to Elizabeth
City 230kV and Suffolkto __
Winfall 230kV i

e Solution: Build second
Shawboro to Elizabeth
230kV line

e Estimated Cost: $22 M

 Expected IS Date:
6/1/2014

LEGEND
®  Subs Identified

Substations
Voltage (kV)

11111

Transmission Lines
Voltage (kV)

Dominion

WWW.pjm.com PIM©2009




é/ Dominion Transmission Zone

e Dominion Criteria /
violation on North Anna susttons
500-230kV Tx#2 for the e

outage of Charlottsville to
Gordonsville 230kV and
Gordonsville Tx #2 North Anna fieit iotece #

« Solution: Replace

existing North Anna 500- |
230kV Tx with larger unit Dominion
 Expected IS Date: June
2014
e Est. Cost $16 M R o S ear lstand D.P.
= 7
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é/ Dominion Transmission Zone
High Voltages

* In real-time operation, during light load periods, high voltage
conditions are becoming more problematic in many cases exceeding
equipment voltage limits.

* Over 80 different substations experienced voltages which exceeded
their equipment limits during the March 6" — 8, 2009 timeframe.

e QOperator action such as removing lines from service are no longer
effective at mitigating the high voltages.

« Operating the system in this manner can lead to premature equipment
fatigue and failures of transmission, distribution and generation
equipment.

 These conditions are expected to get worse in the future as additional
transmission(EHV projects), including underground transmission, is
added to address peak load concerns and as energy efficiency
programs develop.

WWW.pjm.com PJM©2009
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The recommended
solution is to install new
variable reactors at
several substations.

New reactor banks to be
Installed at Carolina,
Everetts, Idylwood,
Northern Alexandria,
North Anna, Suffolk, and
Valley 230kV (b0928)

The estimated cost for
this work is $ 48 M

Projected ISD: December

31, 2011

WWW.pjm.com
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é/ Dominion Transmission Zone

HI h Voltaqes |
In addition to the new reactors on S crahes Chrnord) ‘_"_FEPC@ o arﬁfwic s
the previous slide, reactors at amisongrg  APS o (o mgeyed wmoqkefm 19 emmd o
Carson, Dooms and Yadkin 230kV fotioes i | Voo &) -
will be replaced with larger variable Dooms Soréensvilslet o
reactors. (00923, b0924, b0927) | o ssw
These reactors need to be replaced | Tm .
in conjunction with transformer Voltage (kV)
replacement projects at those N
stations (reactors are on the tertiary . 4c¢ At
of the transformers). o 7y

New reactors are also planned for

; Dominion
Garrisonville and Hamilton ) [ {Farmuill
Substations to address high voltage /

e eltbanl
3y Sout
N Crﬂte -

concerns associated with new iy AN A
230kV underground lines (S0133 & : :
S0124) (b0925, b0926)
Al Gaslon
WWW.pjm.com PIM©2009

The estimated cost of these
reactors is$27.5 M
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= 2 Dominion Transmission Zone
High Voltages

Without Reactors With Reactors

Northern Virginia Voltage Contour: Reactors at N.

Northern Virginia Voltage Contour: No Reactors Alexandria & Idlywood

Emergency:
1.05 p.u. (=242kV)

Warning:
1.04 p.u. (=239kV)

| Acceptable
Range

WWW.pjm.com PIM©2009
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» Tower line outage & Dominion

Criteria Violation

—Tower line outage — Morrisville to
Marsh Run overloads 115kV
network in the area.

—Loudoun 500 / 230kV transformer
overloads for loss of the other
transformer.

Original Proposed Solution

—Convert the Remington — Sowego
115KkV line to 230kV

—Add a new 230kV line from Sowego
— Gainsville

—Add a Sowego 230/ 115kV
transformer

—Estimated cost $30 million
New Proposed Solution:

Convert the Remington —
Sowego 115kV line to 230kV
(b0453.1)

Add a new 230kV line from
Sowego Gainsville (b0453.2)

Add a Bristers 230kV /115kV
transformer and feed to Sowego
(b0453.3)

Estimated Project Cost: $30M
Expected IS Date: 6/01/2012

A

\

®  Subs ldentified
Substations
Voltage (kV)

o

o o ¢

Transmission Lines
Voltage (kV)

AN

>>>>

LEGEND

115KV
138KV
230KV
345KV
500KV
765K

115
138
230
345
500
765

Culpeper

Dominion Transmission Zone

R
Middleburg TysRis
Cedqren¥e s cola l
. : vainey
g Qar -
Houdoun /‘ s rch 27
1N .!
‘NL /#Cub-Run D.P. htvs Road
Pleast My z =
%’l JohnSSRQP. I i
ety | Ll
I Gg“;esﬂle Clifton ?.:;V -
odwif'e.P. . e
3 L e
omar P.P. a th 'ﬁ?
. Birport D.P. .\
Canfon Branch :

Lakehi
Smoketown D.PAN™<
Warrenton {

Dbminion

° /Morrisville

Marsh/Run C.T. 7
Brandy D.P,
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é/ Dominion Transmission Zone

* Generation Deliverability

Violation 0 v

« Brambleton — Cochran i \, cughl orenrs
Mill 230kV overloads for ol PEPCO
the outage of Loudoun — e
Pleasant View 500kV " cn

« Proposed Solution: Dk
Reconductor Brambleton Ao Brambleton * et
— Cochran Mill 230kV N B"“”“‘“""
circuit (b0921) - wmm

« Estimated Project Cost: Reggon Parkoranesvite
$2.354M )

« Expected IS Date: _ o te,.( Tysge
6/01/2011 [ ."[ Suuv \‘\

| e

Gallows Roa
o=

Burke
] Centreville Indbayrial
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* N-1-1 voltage collapse for
the loss of the following
contingency combinations:

— Vienna-Steele 230kV line +
Vienna-Loretto 230kV line

— Vienna-Steele 230kV line +
Loretto-Piney Grove 230kV
line

— Vienna-Steele 230kV line +
Vienna-Nelson 138kV line

* Proposed Solution:

Build a 2" Vienna-Steele
230KV line (b0877)

» Estimated Project Cost:
$44.613M

 Expected IS Date:
6/01/2014

DPL Transmission Zone

\

LEGEND

®  Subs Identified
Substations
Voltage (kV)
o 115k
138KV bre
° 230kV
©  345kV
©  500kV ™~
®  TESKV
Transmission Lines
Voltage (kV)
/\ ns
138
/\ 230
/\ 5
J\ 500
/\ 765
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é/ JCPL Transmission Zone

. . - __ [Miraié st. el .
Generation deliverability / éacington \ R sé\;ln v
. . Greenbroo h '
V|0|at|on b i ersan Ave B : ;bs ts::lso I:esntlﬁed
1 : Ki Mot o e
« The Englishtown — Manalapan _Francrbuf 3l VW |
230KV circuit overloaded for G Qo N Jormmy st || & o
tower contingency that removes B Al ] 0
the Atlantic — Larrabee and .
1 1 N.J.T. Aberdeen ransmission Lines
Atlantic — Smithburg 230kV 2 ot 1)
circuits. ' s
. /\ 230
* Proposed Solution: PSEG Q 45
Replace a Wave Trap at A
Englishtown substation (b1020) Atanic

X Oceanview

« Estimated Project Cost:
About $0.1 M

» Expected IS Date:
6/01/2011

arrabee .

jLakewood ]
ILeisufe Village !
Cookstonin . : J

anchester \ 3
; Manitou [ - Y !¢
., .

WWW.pjm.com PJM©2009




* Voltage collapse for
various contingencies

under the MAAC load
deliverability test

 Proposed Solution:

Install additional 130
MVAR capacitor at West
Wharton 230kV
substation (b0289.1)

» Estimated Project Cost:
$2.361 M

 Expected IS Date:
6/01/2011

JCPL Transmission Zone

/ S I

. .'/ : L adantodyr
// a LEGEND 3
®  Subs Identified
Substations
ME . Voltage (kV)
: f."' o  115kV ¢
If 138KV R
-i (-1 230kV
\ °  345kv
i © 500KV
Bué_ﬁk'iil .II ° 765k ct
: _Newton I Transmission Lines [~
| Voltage (kV)
/\ 15 ¢
H 138 %
N\ 230
/\ s
Montf /\ so00
g /\ 765
g sy
Pohatcong ’ A
: GEsone (Roseland Coolf Rd
fMorristown
0 PSEG
raynor
Dot Summit
AIdeneBayw_a_g

B€adington
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H1 Mid Atlantic 500KV Zone

. The 2006 RTEP S
identified overload on =
Keeney — Rock Spring orkara \er -
500kV for EMAAC load N o
deliverability in 2010 o (L |
« Approved solution c Canaram oo
(B0272.1 and B0272.2) is _jes RocK'Springs
to replace terminal Ny
equipments at Keeney D i
and Rock Springs 500kV 7 '
substation o 1 U P
* Updated analysis of 2012 | =« A GedarGrook
using this years RTEP | memsmssonsies ol J0
assumptions indicates - i R
that upgrade can be %
deferred to 2013 i =
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» Generation deliverability
violation,

 The Eddystone — Island Rd.
230KV circuit overloaded for a
fault on Macdade — Ridley —
Morton 230kV circuit and stuck
breaker on Morton 565
breaker.

* Proposed Solution:

Replace Circuit Breaker, Station
Cable, CTs and Wave Trap at
Eddystone substation (b1014.1)

Replace Circuit Breaker, Station
Cable, CTs, Wave Trap and
Disconnect Switch at Island Rd.
substation (b1014.2)

« Estimated Project Cost:
$2.0 M

» Expected IS Date:
6/01/2014

WWW.pjm.com
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é/ PECO Transmission Zone

Upper vaidefyéqperkiomn l S ENEO“S M'H:ﬁe
Generation deliverability S s
violation. oSurbadoss—J0U" volage (V) L,
. . '/’ 138k
« The Printz — Ridley 230kV S e | o s
circuit overloaded for the loss gL |
of the Eddystone — Island Rd. 2 PECO N
. . |
230KV circuit. / opos 0 5
« Proposed Solution: T G bt A 2 ¥
S Macdades2lSland Road | "0
Replace 230kV Circuit Breakers s \ "I A
# 115 and # 125 at Printz s mwnp:;‘-.z-.,-'R. ol
. g il Faulk b‘ l. ___l___, y 1 ile¥ Lake
substation (b1015) " “Eqdystone g )
« Estimated Project Cost: T T gy
$1O M .. reedom
» Expected IS Date:

6/01/2014
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* Normal overload on
Whitpain — Jarrett 230kV
for loss of North Wales —

Hartman 230kV under the
N-1-1 test

 Proposed Solution:

Replace station cable at
Whitpain and Jarrett
substations on the Jarrett
— Whitpain 230KV circuit
(b0920)

» Estimated Project Cost:
$0.7 M

 Expected IS Date:
6/01/2011
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é/ PECO Transmission Zone

X oElroy L. R

The 2006 RTEP i / -._ I
Identified an overload on ",ﬁﬂ@' Iangian Substations Transmission Lines |
. . L an Voltage Voltage (kV)
North Philadelphia — By
Waneeta 230kV for e 21 e A
y arre ©  500kV /\ s00
NERC Category C | R editon s A i
contingency in 2011 N

Approve(_:i solution R S
(B0O359) is to reconductor e o

'/" .

h_i_né

X --Burlington

North Philadelphia — o " Payne JTat;,\r’aneEta .
Waneeta 230kV : O\
: o yNOrth Philadelphia
Updated analysis of 2012 0 \{r,{d
using thi§ years RTEP Bala  pa e
assumptions indicates N
that upgrade can be I fiedi ComdeniCogen
defel’l’ed to 2013 ~ gtsfand Road Gloucester
MoghRn_ .7 Eagle Poinf Cog&NBeaver Brook
Bty ' eptfo
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é/ PECO Transmission Zone

: . /A
« The 2007 RTEP identified an TN LEGEND
overload on Warrington - Hartman N s;bsf;;:':‘;“““”"ﬁs::;‘::':‘i’:':"
230kV for EMAAC Load b .
Deliverability in 2011 ae L
« Approved solution (b0508) is to \ B o= EaE T G
reconductor Warrington — Hartman oomai | A N
230kV
« Updated analysis of 2011 using this - Linton
years RTEP assumptions indicates Warrington
that scope of upgrade can be Hartmg,m-
changed to replace terminal North : A
equipment only (b0508.1) B Woodbourne
« Estimated in-service date: L
6/1/2011 jjpat
: ) Byber
« Estimated cost: $0.24M il YR
\Bfarbadoes uth tlng Jenkintown
7 Pulaski
_ ne J Tabor
er Merion Roxborgugh Waneeta

Westmoyelamd
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Susquehanna — Jenkins
230kV circuit overloads for a
line fault on the Susquehanna
T21 — Susquehanna 230kV
circuit coupled with a stuck
breaker at Susquehanna
230kV that removes the
Susguehanna — Mountain tap
230kV circuit from service

Proposed Solution:

Install motor operators on the
Susquehanna T21 —
Susquehanna 230kV line East
CB at the Susquehanna
230KV switching station
(b0881)

Estimated Project Cost:
$0.265 M

Expected IS Date: 6/01/2012
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é/ PPL Transmission Zone

LEGEND

e South Akron 230/69kV " ey
transformer #3 / loss of j:;j:“m
South Akron-South o iskv

138kV
230kV
345kV
500KV

Manheim 230kV line with 1
a stuck breaker at South

S. Reading

AES Ironwood Project

o 0o o

Akron Tl;n;s::sion Lines
e  South Akron 230/69kV I Yok 5

transformer #4 / loss of 138

South Akron-Millwood B

230kV line with a stuck
breaker at South Akron

« Recommended Solutions:
Install motor operators on
disconnects at South
Akron (b0908)

» Estimated Project Cost:
$0.365 M

 Expected IS Date:
6/01/2011

W. Hempfield

PIM®©2009




é/ PPL Transmission Zone

« Voltage violations in the B e U
Jenkins area / loss of Substations
. Voltage Lackawanna .
Jenkins-Stanton 230kV o s PENELEC o Peckyls

138kV
230kV
3435kV
500KV
® 7B65kV

line + loss of Jenkins-
Susquehanna 230kV line

o o 0

 Proposed Solution: Transmission Lines
Convert Jenkins 230kV e
yard into a 3-breaker ring
bus and Install a 2 ﬁ e
Jenkins-Stanton 230kV s

/\ 765

line (b0909, b0910)

» Estimated Project Cost:
$7.74 M for the Jenkins
substation rearrangement

» Estimated Project Cost:
$3.34 M for the Jenkins —
Stanton 230kV line

 Expected IS Date:
6/01/2013
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» Generation deliverability
violation

 The South Mahwah — Waldwick
345kV J-3410 and K-3411
circuits are overloaded. Loss of
either J-3410 or K-3411 circuit
overloads the other circuit.

* Proposed Solution:

Reconductor both J-3410 and
K3411 circuits and replace
terminal equipment (b1017,
b1018)

« Estimated Project Cost:
$TBD M

» Expected IS Date:
6/01/2011

WWW.pjm.com
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PS-North load deliverability
violation

The Roseland — Cedar Grove —
Clifton — Athenia 230kV F-2206
and B-2228 circuits are
overloaded. Loss of either F-
2206 or B-2228 circuit
overloads the other circuit.

Proposed Solution:

Replace terminal equipments at
Roseland, Cedar Grove, Clifton
and Athenia 230kV substations
(b1019)

Estimated Project Cost:
$3.5 M

Expected IS Date:
6/01/2011

WWW.pjm.com
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Unable to maintain ConEd
wheel because Farragut
PAR angles are limited
pre-contingency in the
base case

Proposed Solution:

At Hudson 345kV, add a
PAR in series with both
Farragut PARs (b0922)

Estimated Project Cost:
$92M

Expected IS Date:
6/01/2014
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The 2007 RTEP
identified voltage

violation in the Lawrence
230kV area

Approved solution
(B0473) is to move the
150 MVAR mobile
capacitor from Aldene
230kV to Lawrence
230kV substation

Updated analysis of 2012
using RTEP assumptions
Indicates that upgrade
can be deferred to 2013

WWW.pjm.com
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Short Circuit Upgrades
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é/ APS Transmission Zone

Barnetts Rim

« The following breaker & \ / Chesapeak;zes:m:
upgrade is driven by the S ot R .
TRAIL project e x| /

« Upgrade (per ABB S | e Aloan
inspection) Harrison 500kv [~ | | et
circuit breaker ‘HL-3' due |~ % - T
to increased short circuit [ NN
levels (b0347.16) S5 ot

. . g e [ Harmioon :

» Estimated Project Cost: g e m,,___\_g
$60K - S:i\‘nns Run

« Required IS Date; 6/1/2011 «~ | :
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« 2012 Baseline
Upgrades:

 Replace Elmont
230KV breaker '22192’
(b0815)

 Replace Elmont
230kV breaker '21692’
(b0816)

 Replace Elmont
230KV breaker '200992’
(b0817)

 Replace Elmont
230KV breaker
'2009T2032" (h0818)

« Estimated Project Cost:
$180 K per breaker

o Expected IS Date:
06/01/2012
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2013 Baseline
Upgrades:

Replace
Loudoun

230kV Capacitor
breaker 'SC352’
(b0888)

Estimated
Project Cost:
$250 K

Expected IS
Date: 06/01/2013
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é/ Dominion TransmissionZone

* The following breaker Leeso
upgrades are driven by the b s
PATH project Voltage

* Replace Mount Storm 500kV 138KV

230kV
348kV
S00kV
®  TeSkV

breaker ‘G2T554’ (b0492.10)
 Replace Mount Storm 500kV

e o 0

breaker ‘G1T551’ (b0492.11) Transmission Lines
 Replace Mount Storm 500kV V;'\mgﬁim
breaker ‘55072’ (b0492.6) il A o =
 Replace Mount Storm 500kV A\ s
breaker '55172" (60492.7) N o
«  Replace Mount Storm 500kV |Mt. Storm = L

breaker ‘H1172-2’ (b0492.8)

 Replace Mount Storm 500kV
breaker ‘G2T550" (b0492.9)

» Estimated Project Cost:
$730 K per breaker

 Expected IS Date: 06/01/2014
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é/ Dominion Transmission Zone

*  The following breaker upgrades LEGEND
are driven by the PATH project s:b:::i:::”“e“
*  Upgrade the nameplate ratings Voltage
of the following breakers s
(b0492.12) : ° 230k
*  Mount Storm 500kV breaker 2
‘55472’ Tr.ans?ri?:sion Lines
*  Mount Storm 500kV breaker Voltage (kV)
‘57272’ | AR
e Mount Storm 500kV breaker A 20 [
'SX172’ A
«  Mount Storm 500kV breaker N LP o
‘G3TSX1’ 3 ‘|Mt. Storm Tt Tl
*  Mount Storm 500kV breaker
‘G1TH1Y
*  Mount Storm 500kV breaker
‘G3T572
*  Mount Storm 500kV breaker
‘SX22’

«  Estimated Project Cost: . - y
$2 K per breaker ’

p ' ﬁw’rﬁ\

*  Expected IS Date: 06/01/2014 Svw

PIM®©2009




A1

« The following breaker
upgrades were originally
driven by Q65 (North
Anna nuclear unit) and
need to be accelerated

due to the MAPP project:

« NO716: Replace Ox
230kV breaker ‘L242’
(b0512.5)

« NO717: Replace Possum
Point 230kV breaker
‘SC192’ (b0512.6)

 Estimated Advancement
Cost: $25 K per breaker

 Expected IS Date:
06/01/2013
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 The following breaker
upgrades are driven by the
Branchburg-Roseland
500KV line

* Replace Whitpain 230kV
breaker ‘155’ (b0829.1)

 Replace Whitpain 230kV
breaker ‘175’ (b0829.3)

* Replace Whitpain 230kV
breaker ‘525’ (00829.2)

 Replace Plymouth Meeting
230kV breaker ‘225’
(b0829.4)

 Replace Plymouth Meeting
230kV breaker ‘335’
(b0829.5)

« Estimated Project Cost:
$500 K per breaker

* Expected IS Date:
06/01/2013

g
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The following breaker
upgrades were
originally driven by
Q48 (Calvert Cliffs
nuclear unit) and need
to be accelerated due
to the MAPP project:

All 23 Chalk Point
230kV breakers
(b0845-b0867 changed
to b0512.10-b0512.29,
b0512.7 and b0512.9)

Estimated
Advancement Cost:
$482 K per breaker

Expected IS Date:
06/01/2013

PEPCO Transmission Zone

i
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Lexington Park (SMECO)._ VA
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J/\ 230
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é/ PN Transmission Zone

e

 Upgrade Homer
City 230kV o
breaker ‘Pierce
Road’ (b0794)

e This breaker is
owned by
NYSEG

e Estimated
Project Cost:
$230 K

 Expected IS
Date: 06/01/2009

PIM®©2009



é/ PSEG Transmission Zone

. The following breaker upgrades are

driven by the Susquehanna-Roseland S LEGEND
500kV project and the Hudson 500kV ®  Subs identified
project Substations
. Replace Roseland 230kV breaker % V‘:mg:;::]
"11H’ with an 80 kA breaker (b0489.9) : 138KV
«  Replace Roseland 230kV breaker | il
'31H’ with an 80 kA breaker (b04898) iienon °  500kV
. Replace Roseland 230kV breaker _ [H v;ﬂw_or T;ns’;j:’sim Lines
'51H’ with an 80 kA breaker (b0489.6) B N vortene (V)
. Replace Roseland 230kV breaker VANRE /
"71H’ with an 80 kA breaker (b0489.7) Montvile  {Jackson Rd. A i
. Replace Roseland 230kV breaker i oSS D{é N
"42H’ with an 80 kA breaker (b0489.5) AP Al |
. Replace Roseland 230kV breaker _ 1 __ Z
'22H’ with an 80 kA breaker (b0830.3) s \(Roseland fockra
«  Replace Roseland 230kV breaker o\ ooy Kingsland.
'82H’ with an 80 kA breaker (b0830.1) fMorristown 7‘ 't
PSEG L4 '
. Replace Roseland 230kV breaker raynor 15STE ol
'91H’ with an 80 kA breaker (b0830.2) Dof Summit }‘ew 3

. Estimated Project Cost: $800 K per
breaker

. Expected IS Date: 06/01/2012

PIM®©2009



e 2010 Baseline Upgrades:

 Replace Hudson
230kV breaker '1HA’ (b0882)

 Replace Hudson
230kV breaker '2HA’ (b0883)

 Replace Hudson
230kV breaker '3HB’ (b0884)

 Replace Hudson
230kV breaker '4HA’ (b0885)

 Replace Hudson
230kV breaker '4HB’ (b0886)

e Estimated Project Cost: $800
K per breaker

 Expected IS Date: 06/01/2010
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A1

2011 Baseline
Upgrades:

Replace Bergen
230kV breaker
'21H’ (b0889)

Estimated
Project Cost:
$500 K

Expected IS
Date: 06/01/2011

PSEG Transmission Zone
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Voltage
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o o o
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n
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Transmission Lines

/
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A / ety ROSElANd [Pook Rd.
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Al 7 NJT Meadow) gr ~
/\ 500 ester fraynor = d
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/) PSEG
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0 P ce - Ny(}_‘yb‘?r ente
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2012 Baseline Upgrades:

 Upgrade New Freedom
230KV breaker '21H’ (b0890)

 Upgrade New Freedom
230KV breaker '31H’ (b0891)

*  Upgrade Roseland 230kV
breaker '11H’ (b0489.9)

*  Upgrade Roseland 230kV
breaker '31H’ (b0489.8)

*  Upgrade Roseland 230kV
breaker '42H’ (b0489.5)

Upgrade Roseland 230kV
breaker '51H’ (b0489.6)

Upgrade Roseland 230kV
breaker '71H’ (b0489.7)

e  Estimated Project Cost: $100 K
per breaker

Expected IS Date: 06/01/2012

LEGEND

Subs Identified

Substations
Voltage

(-]

o o o

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

Transmission Lines
Voltage (kV)
/\ 15

>

138
230
345
500

PSEG Transmission Zone

1T Reg Bank
% fio Bank |
g\

New Freedom
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é/ PSEG Transmission Zone

. LVW. Wharton
*  The following breaker prem !
upgrades are driven by the o Subs identifed
Branchburg-Roseland 500kV e | R
line d ° pe h: _: L) .,,-‘: R o
«  Replace Branchburg 500kV o v astimold 4
breaker '91X’ (b0829.6) | B
o 500kV Aester
» Estimated Project Cost: el Al
$800 K Voltage (kV)
«  Replace Branchburg 230kV v
breaker '32H’ (b0829.11) Q = ) S
* Replace Branchburg 230kV /\ 500
breaker '52H’ (b0829.12) G
Gle ner

* Replace Branchburg 230kV
breaker '102H’ (b0829.9)

» Estimated Project Cost: _Feadington
$500 K per breaker

 Expected IS Date: 06/01/2013

Branchburg

E. Flerpfngton

/
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4 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

PIM®©2009




v 4 Baseline Network Upgrade Cost Allocation

Project # Project Description TO é(:\;t) AEC| AEP |DAY

Monroe Upgrade New
b0431 Freedom strand bus AEC 0.1 100

Install 35 MVAR capacitor at
b0871  |Motts Farm 69kV AEC 2.8[ 100

Build a new Lincoln-Landis

b0872 138KV line AEC 12.5] 100
Hazard Area 138kV and
b0838 69kV Improvement Projects [AEP 20 100

Replace existing 450 MVA
transformer at Twin Branch
345 / 138kV with a 675 MVA
b0839 |transformer AEP 8.5 99.73] 0.27
String a second 138kV
circuit on the open tower
position between Twin

b0840 Branch and East Elkhart AEP 6 100
Replace Baileysville 138kV

b0917  |breaker 'P' AEP 0.4 100
Replace Riverview 138kV

b0918  |breaker '634' AEP 0.4 100
Replace Torrey 138kV

b0919  |breaker 'W' AEP 0.4 100

WWW.pjm.com PIM©2009
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WWW.pjm.com

Baseline Network Upgrade Cost Allocation

Project # Project Description TO é?\;t) AEC| APS |DPL| JC | ME [NEP| PE |PPL| PS | RE |ECP
Convert Bear Run and Elko
- Carbon Center 138kV to

b0673 230kV operation APS 6.5 100
Convert Monocacy -

b0675.1 |Walkersville 138kV to 230kV]APS 4.5| 1.02| 82.03] 0.85| 1.75| 6.38] 0.08] 3.09(2.25|2.42]0.09| 0.03,
Convert Walkersville -

b0675.2 |Catoctin 138kV to 230kV APS 11.2] 1.02/82.03] 0.85] 1.75| 6.38] 0.08| 3.09] 2.25(2.42|0.09{ 0.03
Convert Ringgold - Catoctin

b0675.3 [138kV to 230kV APS 7.4{ 1.02]82.03| 0.85[1.75] 6.38] 0.08] 3.09|2.25|2.42[0.09] 0.03
Convert Catoctin - Carroll

b0675.4 [138kV to 230kV APS 9.8] 1.02]82.03| 0.85[1.75] 6.38] 0.08] 3.09|2.25]2.42(0.09] 0.03
Convert portion of Ringgold
Substation from 138kV to

b0675.5 [230kV APS 1.8 1.02/82.03] 0.85| 1.75[ 6.38] 0.08| 3.09] 2.25(2.42]0.09{ 0.03
Convert Catoctin Substation

b0675.6 |from 138kV to 230kV APS 7.5 1.02]82.03] 0.85[1.75] 6.38] 0.08] 3.09| 2.25]2.42/0.09] 0.03
Convert portion of Carroll
Substation from 138kV to

b0675.7 [230kV APS 4.7] 1.02] 82.03] 0.85[ 1.75| 6.38] 0.08] 3.09| 2.25|2.42[0.09] 0.03
Convert Monocacy
Substation from 138kV to

b0675.8 |230kV APS 3.8 1.02[82.03] 0.85[1.75| 6.38] 0.08{ 3.09| 2.25|2.42(0.09| 0.03

PIM®©2009
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Baseline Network Upgrade Cost Allocation

Project # Project Description TO é?\;t) AEC| APS |DPL| JC | ME |[NEP| PE [PEN|PPL| PS | RE |ECP
Convert Walkersville
Substation from 138kV to

b0675.9 [230kV APS 51 1.02] 82.03| 0.85|1.75| 6.38| 0.08 3.09 2.25[2.42]0.09] 0.03
Reconductor Doubs - Lime

b0676.1 |Kiln (#207) 230kV APS 3.5] 0.64] 86.82[ 0.53{1.93] 4.05{ 0.09] 1.93]| 0.93 2.9310.11] 0.04
Reconductor Doubs - Lime

b0676.2 |Kiln (#231) 230kV APS 3.1] 0.64] 86.82( 0.53{1.93] 4.05{ 0.09] 1.93| 0.93 2.930.11] 0.04
Reconductor Glen Falls -
Oak Mound 138kV with 954

b0678 ACSR APS 1.989619 100
Replace Opequon 138kV

b0941 breaker 'BUSTIE' APS 0.142 100
Replace Butler 138kV

b0942 breaker '#1 BANK' APS 0.142 100
Replace Butler 138kV

b0943 breaker '#2 BANK' APS 0.142 100
Replace Yukon 138kV

b0944 breaker 'Y-8' APS 0.203 100
Replace Yukon 138kV

b0945 breaker 'Y-3' APS 0.203 100

WWW.pjm.com
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Baseline Network Upgrade Cost Allocation

Project # Project Description TO Cost APS
(M)

Replace Yukon 138kV

b0946  |breaker 'Y-1' APS 0.203] 100
Replace Yukon 138kV

b0947  |breaker 'Y-5' APS 0.203] 100
Replace Yukon 138kV

b0948  |breaker 'Y-2' APS 0.203] 100
Replace Yukon 138kV

b0949  |breaker 'Y-19' APS 0.203] 100
Replace Yukon 138kV

b0950  |breaker 'Y-4' APS 0.203] 100
Replace Yukon 138kV

b0951  |breaker 'Y-9' APS 0.203] 100
Replace Yukon 138kV

b0952  |breaker 'Y-11' APS 0.203] 100
Replace Yukon 138kV

b0953  |breaker 'Y-13' APS 0.203] 100
Replace Charleroi 138kV

b0954  |breaker '#1 XFMR BANK' |APS 0.168] 100

WWW.pjm.com

Project # Project Description TO Cost APS
(M)

Replace Yukon 138kV

b0955  |breaker 'Y-7' APS 0.203] 100
Replace Pruntytown 138kV

b0956  |breaker 'P-9' APS 0.203] 100
Replace Pruntytown 138kV

b0957  |breaker 'P-12' APS 0.203] 100
Replace Pruntytown 138kV

b0958  |breaker 'P-15' APS 0.203] 100
Replace Charleroi 138kV

b0959  |breaker '#2 XFMR BANK' |APS 0.168| 100
Replace Pruntytown 138kV

b0960  |breaker 'P-2' APS 0.203] 100
Replace Pruntytown 138kV

b0961  |breaker 'P-5' APS 0.203] 100
Replace Yukon 138kV

b0962  |breaker 'Y-18' APS 0.203] 100
Replace Yukon 138kV

b0963  |breaker 'Y-10' APS 0.203) 100

PIM®©2009
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Baseline Network Upgrade Cost Allocation

Project # Project Description TO Cost APS
(M)

Replace Pruntytown 138kV

b0964  |breaker 'P-11' APS 0.203] 100
Replace Springdale 138kV

b0965  |breaker '138E' APS 0.203] 100
Replace Pruntytown 138kV

b0966  |breaker 'P-8' APS 0.203] 100
Replace Pruntytown 138kV

b0967  |breaker 'P-14' APS 0.203] 100
Replace Ringgold 138kV

b0968  |breaker '#3 XFMR BANK' |APS 0.142] 100
Replace Springdale 138kV

b0969  |breaker '138C' APS 0.203] 100
Replace Rivesville 138kV

b0970  |breaker '#8 XFMR BANK' |APS 0.142] 100
Replace Springdale 138kV

b0971  |breaker '138F' APS 0.203] 100
Replace Belmont 138kV

b0972  |breaker 'B-16' APS 0.203] 100

WWW.pjm.com

Project # Project Description TO Cost APS
(M)

Replace Springdale 138kV

b0973  |breaker '138G' APS 0.203] 100
Replace Springdale 138kV

b0974  |breaker '138V' APS 0.203] 100
Replace Armstrong 138kV

b0975  |breaker ' BROOKVILLE' APS 0.142] 100
Replace Springdale 138kV

b0976  |breaker '138P' APS 0.203] 100
Replace Belmont 138kV

b0977  |breaker 'B-17' APS 0.203] 100
Replace Springdale 138kV

b0978  |breaker '138U' APS 0.203] 100
Replace Springdale 138kV

b0979  |breaker '138D' APS 0.203] 100
Replace Springdale 138kV

b0980  |breaker '138R' APS 0.203] 100
Replace Yukon 138kV

b0981  |breaker 'Y-12' APS 0.203) 100
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Baseline Network Upgrade Cost Allocation

Project # Project Description TO Cost APS
(M)

Replace Yukon 138kV

b0982  |breaker 'Y-17' APS 0.203] 100
Replace Yukon 138kV

b0983  |breaker 'Y-14' APS 0.203] 100
Replace Rivesville 138kV

b0984  |breaker '#10 XFMR BANK' |APS 0.142] 100
Replace Belmont 138kV

b0985  |breaker 'B-14' APS 0.203] 100
Replace Armstrong 138kV

b0986  |breaker 'RESERVE BUS'  |APS 0.142] 100
Replace Yukon 138kV

b0987  |breaker 'Y-16' APS 0.203] 100
Replace Springdale 138kV

b0988  |breaker '138T' APS 0.203] 100
Replace Edgelawn 138kV

b0989  |breaker 'GOFF RUN #632' |APS 0.142] 100
Change reclosing on Cabot

b0990  ]138kV breaker 'C-9' APS 0.001) 100

WWW.pjm.com

Project # Project Description TO Cost APS
(3M)

Change reclosing on

b0991 Belmont 138kV breaker 'B-7'|APS 0.001] 100
Change reclosing on
Belmont 138kV breaker 'B-

b0992 |12’ APS 0.001{ 100
Change reclosing on

b0993 Belmont 138kV breaker 'B-9'|APS 0.001] 100
Change reclosing on
Belmont 138kV breaker 'B-

b0994 |19’ APS 0.001{ 100
Change reclosing on
Belmont 138kV breaker 'B-

b0995 |21 APS 0.0014 100
Change reclosing on Willow
Island 138kV breaker

b0996  |FAIRVIEW #84' APS 0.001{ 100
Change reclosing on Cabot

b0997 138KV breaker 'C-4' APS 0.001{ 100
Change reclosing on Cabot

b0998 138KV breaker 'C-1' APS 0.001) 100
Replace Redbud 138kV

b0999 |breaker 'BUS TIE' APS 0.142] 100

PIM®©2009
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Baseline Network Upgrade Cost Allocation

Cost

Project # Project Description TO é?\;t) APS|DAY| DL
Increase contact parting
time on Wagner 115kV

b0906  |breaker 32-3/2 BGE 0f 100
Increase contact parting
time on Wagner 115kV

b0907  |breaker 34-1/3 BGE 0f 100
Replace Greene 138kV

b0901 |breaker GJ-D DAY 0.185 100
Replace Greene 138kV

b0902  |breaker GJ-E DAY 0.185 100
Replace Greene 138kV

b0903  |breaker GJ-F DAY 0.185 100
Replace Greene 138kV

b0904  |breaker GJ-H DAY 0.185 100
Replace Greene 138kV

b0905  |breaker GJ-I DAY 0.185 100
Replace Universal 138kV

b0929 |breaker 'Z-152' DL 0.3 100

WWW.pjm.com

Project # Project Description TO (SM) DL
Replace Universal 138kV

b0930  |breaker 'Z2-78' DL 0.3/ 100
Replace Universal 138kV

b0931  |breaker 'NO 1-3' DL 0.3/ 100
Replace Brunot Island
138KkV breaker 'GEN2 69

b0932  |XFMR' DL 0.3/ 100
Replace Dravosburg 138kV

b0933  |breaker 'Z-91' DL 0.309[ 100
Replace Dravosburg 138kV

b0934  |breaker 'Z-87 DL 0.309[ 100
Replace Dravosburg 138kV

b0935 |breaker 'Z-76' DL 0.309[ 100
Replace Dravosburg 138kV

b0936  |breaker 'Z-77 DL 0.309[ 100
Replace Dravosburg 138kV

b0937  |breaker 'Z-74' DL 0.318{100
Replace Elrama 138kV

b0938  |breaker '#3 SYN B' DL 0.318]100
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Baseline Network Upgrade Cost Allocation

Cost

Project # Project Description TO ($M) AEC|AEP|APS|BGE| CE |DAY|DL [DPL|DOM| JC |ME|NEP| PE [PEN|PEP|PPL| PS | RE [ECP
Replace Elrama 138kV

b0939  |breaker '‘#4 SYN REA' DL 0.318 100
Replace Cheswick 138kV

b0940  |breaker '2a/2B CAP DL 0.318 100
Replace Mount Storm

b0492.10 |500kV breaker G2T554 DOM 0.73]1.89]17.306.02( 4.95 |14.97] 2.50 [2.02[2.85]13.61]4.50]2.18]0.49]6.31| 2.06 |4.82]5.37(7.61{0.31| 0.24
Replace Mount Storm

b0492.11 |500kV breaker G1T551 DOM 0.73]1.89]17.30/6.02( 4.95 |14.97]| 2.50 [2.02[2.85]13.61]4.50]2.18]0.49]6.31| 2.06 |4.82]5.37(7.61(0.31] 0.24
Upgrade nameplate rating of
Mount Storm 500kV
breakers 55472, 57272,
SX172, G3TSX1, G1TH11,

b0492.12 |G3T572, and SX22 DOM 0.014]1.89 [17.30]6.02] 4.95 |14.97] 2.50 |2.02)| 2.85[13.61 [4.50{2.18/0.4916.31] 2.06 [4.82]5.37|7.61]|0.31]| 0.24
Replace Mount Storm

b0492.6 |500kV breaker 55072 DOM 0.73]1.89 17.30/6.02( 4.95 |14.97] 2.50 [2.02(2.85]13.61]4.50]2.18]0.496.31| 2.06 |4.82]5.37(7.61(0.31| 0.24
Replace Mount Storm

b0492.7 |500kV breaker 55172 DOM 0.73]1.89 17.30/6.02( 4.95 |14.97]| 2.50 [2.02(2.85]13.61]4.50]2.18]0.496.31| 2.06 |4.82]5.37(7.61(0.31| 0.24
Replace Mount Storm

b0492.8 |500kV breaker H1172-2 DOM 0.73]1.89 17.30/6.02( 4.95 |14.97] 2.50 [2.02(2.85]13.61]4.50|2.18]0.496.31| 2.06 |4.82]5.37(7.61(0.31| 0.24
Replace Mount Storm

b0492.9 |500kV breaker G2T550 DOM 0.7311.89]17.306.02{ 4.95114.97] 2.50 [2.02{2.85]13.61]4.50]2.18]0.49]6.31]| 2.06 |4.82]5.37(7.61{0.31] 0.24

WWW.pjm.com
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Baseline Network Upgrade Cost Allocation

Project #

Project Description

TO

Cost
(M)

AEC

AEP

APS

BGE

CE

DAY

DL

DPL

DOM

JC

ME

NEP

PE

PEN

PEP

PPL

PS

RE

ECP

b0512.5

Advance n0716 (Ox -
Replace 230kV breaker
L242)

DOM

0.025

1.89

17.30

6.02

4.95

14.97

2.50

2.02

2.85

13.61

4.50

2.18

0.49

6.31

2.06

4.82

5.37

7.61

0.31

0.24

b0512.6

Advance n0717 (Possum
Point - Replace 230kV
breaker SC192)

DOM

0.025

1.89

17.30

6.02

4.95

14.97

2.50

2.02

2.85

13.61

4.50

2.18

0.49

6.31

2.06

4.82

5.37

7.61

0.31

0.24

b0583

Install dual primary
protection schemes on
Gosport lines 62 and 51 at
the remote terminals
(Chesapeake on the 62 line
and Reeves Ave on the 51
line)

DOM

0.46

100

b0815

Replace Elmont 230kV
breaker '22192'

DOM

0.18

100

b0816

Replace Elmont 230kV
breaker '21692'

DOM

0.18

100

b0817

Replace Elmont 230kV
breaker '200992'

DOM

0.18

100

b0818

Replace Elmont 230kV
breaker 200972032

DOM

0.18

100

b0888

Replace Loudoun 230kV
Cap breaker 'SC352'

DOM

0.25

100

b0892

Replace Chesapeake

115kV breaker SX522

DOM

0.2

100

WWW.pjm.com
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- 4 Baseline Network Upgrade Cost Allocation

Cost Project # Project Description TO é?\;t) DPL|DOM| JC
Project # Project Description TO ($M) DOM
Install 50-100 MVAR
variable reactor banks at
Replace Chesapeake b0925 Garrisonville 230kV DOM 5.5 100
b0893 115kV breaker T202 DOM 0.2 100 Install 50-100 MVAR
\variable reactor banks at
Replace Possum Point b0926 _ |Hamilton 230kV DOM 5.5 100
b0894  |115kV breaker SX-32 DOM 0.2 100 Install 50-100 MVAR
variable reactor banks at
Replace Possum Point b0927 [Yadkin 230kV DOM 5.5 100
b0895 115kV breaker L92-1 DOM 0.2 100 Install 50-100 MVAR
) variable reactor banks at
Replace Possum Point Carolina, Dooms, Everetts,
b0896 115kV breaker L92-2 DOM 0.2 100 Idylwood, N. Alexandria, N.
Anna, Suffolk and Valley
Replace Suffolk 115kV b0928  [230kV substations DOM 48 100
b0897 |breaker T202 DOM 0.2 100
) Build 2nd Glasgow-Mt
Replace Peninsula 115kV b0873 _ [Pleasant 138kV line DPL 16.3] 100
b0898 |breaker SC202 DOM 0.2 100
Reconductor Brambleton - Reconfigure Branywine
Cochran Mill 230kV line with b0874 |substation DPL 10.55| 100
b0921 201 Yukon conductor DOM 2.354{ 100
Install 50-100 MVAR Install 50 MVAR SVC at
variable reactor banks at b0876  |138th St 138kV DPL 8.65[ 100
b0923 Carson 230kV DOM 5.5 100
Install 50-100 MVAR Build a 2nd Vienna-Steele
\variable reactor banks at b0877 230kV line DPL 44.613] 100
b0924  |Dooms 230kV DOM 5.5 100 Install additional 130 MVAR
capacitor at West Wharton
b0289.1 |230kV substation JC 2.361 100
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Baseline Network Upgrade Cost Allocation

Project # Project Description TO gl)\jlt) ACE AEP|APS|BGE| CE |DAY|DL |DPL|DOM|JC |ME|NEP| PE [PEN|PEP|PPL]| PS | RE |ECP
Replace wave trap at
Englishtown on the
Englishtown - Manalapan
b1020  |circuit JC [0.065 100
Replace Portland 115kV
b1000  |breaker '95312' ME ]0.225 100
Replace Portland 115kV
b1001  |breaker '92712' ME ]0.225 100
Replace Hunterstown 115kV
b1002  |breaker '96392' ME ]0.225 100
Replace Hunterstown 115kV
b1003  |breaker '96292' ME |0.225 100
Replace Hunterstown 115kV
b1004  |breaker '99192' ME ]0.225 100
Replace station cable at
Hartman on the Warrington -
b0508.1 |Hartman 230KV circuit PE [ 0.24 100
Replace Whitpain 230kV
b0829.1 |breaker '155' PE 0.5|1.89|17.30|6.02] 4.95 [14.97] 2.50 |2.02] 2.85[13.61 [4.50{2.18] 0.4916.31]| 2.06 [4.82[5.37]7.61]0.31]| 0.24
Replace Whitpain 230kV
b0829.2 |breaker '525' PE 0.5]1.89|17.30]6.02] 4.95 [14.97] 2.50 |2.02] 2.85[13.61 {4.50{2.18] 0.49]6.31] 2.06 [4.82[5.37]7.61]0.31] 0.24

WWW.pjm.com
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Baseline Network Upgrade Cost Allocation

Project #

Project Description

TO

Cost
(M)

AEC

AEP

APS

BGE

CE

DAY

DL

DPL

DOM

JC

ME

NEP

PE

PEN

PEP

PPL

PS

RE

ECP

b0829.3

Replace Whitpain 230kV
breaker '175'

PE

0.5

1.89

17.30

6.02

4.95

14.97

2.50

2.02

2.85

13.61

4.50

2.18

0.49

6.31

2.06

4.82

5.37

7.61

0.31]0.24

b0829.4

Replace Plymouth Meeting
230kV breaker '225'

PE

0.5

1.89

17.30

6.02

4.95

14.97

2.50

2.02

2.85

13.61

4.50

2.18

0.49

6.31

2.06

4.82

5.37

7.61

0.31]0.24

b0829.5

Replace Plymouth Meeting
230kV breaker '335'

PE

0.5

1.89

17.30

6.02

4.95

14.97

2.50

2.02

2.85

13.61

4.50

2.18

0.49

6.31

2.06

4.82

5.37

7.61

0.31]0.24

b0841

Move the connection points
for the 2nd Plymouth
Meeting 230/138kV XFMR

PE

100

b0842

Install a 2nd 230/138kV
XFMR and 35 MVAR CAP
at Heaton 138kV bus

PE

6.4

100

b0843

Install a 75 MVAR CAP at
Llanerch 138kV bus

PE

2.6

100

b0844

Move the connection point
for the Llanerch 138/69kV
XFMR

PE

0.5

100

b0887

Replace Richmond-Tacony
69KV line

PE

5.2

100

b0920

Replace station cable at
\Whitpain and Jarrett
substations on the Jarrett -

\Whitpain 230kV circuit

PE

0.7

100

WWW.pjm.com
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4 Baseline Network Upgrade Cost Allocation

Project # Project Description TO g:\jlt) PE [PEN

Replace Circuit breaker,
Station Cable, CTs and
Wave Trap at Eddistone
b1014.1 |230kV PE 1100
Replace Circuit breaker,
Station Cable, CTs
Disconnect Switch and
Wave Trap at Island Rd.
b1014.2 |230kV PE 1100
Replace Breakers #115 and
#125 at Printz 230kV

b1015  |substation PE 1) 100

Upgrade the Homer City
b0794 230kV breaker 'Pierce Road'|[PEN 0.23 100

Replace Glory 115kV
b1005 |breaker '#7 XFMR' PEN [0.225 100

Replace Shawville 115kV
b1006  |breaker 'NO.14 XFMR' PEN [0.225 100

Replace Shawville 115kV
b1007  |breaker 'NO.15 XFMR' PEN [0.225 100

Replace Shawville 115kV
b1008 |breaker '#1B XFMR' PEN [0.225 100

Replace Shawville 115kV
b1009 |breaker '#2B XFMR' PEN |0.225 100
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Baseline Network Upgrade Cost Allocation

Project #

Project Description

TO

Cost
($M)

AEC

AEP

APS

BGE

CE

DAY

DL

DPL

DOM

JC

ME

NEP

PE

PEN

PEP

PPL

PS

RE

ECP

b1010

Replace Shawville 115kV
breaker 'Dubois’

PEN

0.225

100

b1011

Replace Shawville 115kV
breaker 'Philipsburg’

PEN

0.225

100

b1012

Replace Shawville 115kV
breaker 'Garman'

PEN

0.225

100

b0512.10

Advance n0775 (Replace
Chalk Point 230kV breaker
(2B) with 80 Ka breaker)

PEP

0.482

1.89

17.30

6.02

4.95

14.97

2.50

2.02

2.85

13.61

4.50

2.18

0.49

6.31

2.06

4.82

5.37

7.61

0.31

0.24

b0512.11

Advance n0776 (Replace
Chalk Point 230kV breaker
(2C) with 80 Ka breaker)

PEP

0.482

1.89

17.30

6.02

4.95

14.97

2.50

2.02

2.85

13.61

4.50

2.18

0.49

6.31

2.06

4.82

5.37

7.61

0.31

0.24

b0512.12

Advance n0777 (Replace
Chalk Point 230kV breaker
(3A) with 80 Ka breaker)

PEP

0.482

1.89

17.30

6.02

4.95

14.97

2.50

2.02

2.85

13.61

4.50

2.18

0.49

6.31

2.06

4.82

5.37

7.61

0.31

0.24

b0512.13

Advance n0778 (Replace
Chalk Point 230kV breaker
(3B) with 80 Ka breaker)

PEP

0.482

1.89

17.30

6.02

4.95

14.97

2.50

2.02

2.85

13.61

4.50

2.18

0.49

6.31

2.06

4.82

5.37

7.61

0.31

0.24

b0512.14

Advance n0779 (Replace
Chalk Point 230kV breaker
(3C) with 80 Ka breaker)

PEP

0.482

1.89

17.30

6.02

4.95

14.97

2.50

2.02

2.85

13.61

4.50

2.18

0.49

6.31

2.06

4.82

5.37

7.61

0.31

0.24

b0512.15

Advance n0780 (Replace
Chalk Point 230kV breaker

(4A) with 80 Ka breaker)

PEP

0.482

1.89

17.30

6.02

4.95

14.97

2.50

2.02

2.85

13.61

4.50

2.18

0.49

6.31

2.06

4.82

5.37

7.61

0.31

0.24
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Baseline Network Upgrade Cost Allocation

Project #

Project Description

TO

Cost
(M)

AEC

AEP

APS

BGE

CE

DAY

DL

DPL

DOM

JC

ME

NEP

PE

PEN

PEP

PPL

PS

RE

ECP

b0512.16

Advance n0781 (Replace
Chalk Point 230kV breaker
(4B) with 80 Ka breaker)

PEP

0.482

1.89

17.30

6.02

4.95

14.97

2.50

2.02

2.85

13.61

4.50

2.18

0.49

6.31

2.06

4.82

5.37

7.61

0.31

0.24

b0512.17

Advance n0782 (Replace
Chalk Point 230kV breaker
(5A) with 80 Ka breaker)

PEP

0.482

1.89

17.30

6.02

4.95

14.97

2.50

2.02

2.85

13.61

4.50

2.18

0.49

6.31

2.06

4.82

5.37

7.61

0.31

0.24

b0512.18

Advance n0783 (Replace
Chalk Point 230kV breaker
(5B) with 80 Ka breaker)

PEP

0.482

1.89

17.30

6.02

4.95

14.97

2.50

2.02

2.85

13.61

4.50

2.18

0.49

6.31

2.06

4.82

5.37

7.61

0.31

0.24

b0512.19

Advance n0784 (Replace
Chalk Point 230kV breaker
(6A) with 80 Ka breaker)

PEP

0.482

1.89

17.30

6.02

4.95

14.97

2.50

2.02

2.85

13.61

4.50

2.18

0.49

6.31

2.06

4.82

5.37

7.61

0.31

0.24

b0512.20

Advance n0785 (Replace
Chalk Point 230kV breaker
(6B) with 80 Ka breaker)

PEP

0.482

1.89

17.30

6.02

4.95

14.97

2.50

2.02

2.85

13.61

4.50

2.18

0.49

6.31

2.06

4.82

5.37

7.61

0.31

0.24

b0512.21

Advance n0786 (Replace
Chalk Point 230kV breaker
(7B) with 80 Ka breaker)

PEP

0.482

1.89

17.30

6.02

4.95

14.97

2.50

2.02

2.85

13.61

4.50

2.18

0.49

6.31

2.06

4.82

5.37

7.61

0.31

0.24

b0512.22

Advance n0787 (Replace
Chalk Point 230kV breaker
(8A) with 80 Ka breaker)

PEP

0.482

1.89

17.30

6.02

4.95

14.97

2.50

2.02

2.85

13.61

4.50

2.18

0.49

6.31

2.06

4.82

5.37

7.61

0.31

0.24

b0512.23

Advance n0788 (Replace
Chalk Point 230kV breaker
(8B) with 80 Ka breaker)

PEP

0.482

1.89

17.30

6.02

4.95

14.97

2.50

2.02

2.85

13.61

4.50

2.18

0.49

6.31

2.06

4.82

5.37

7.61

0.31

0.24

b0512.24

Advance n0789 (Replace
Chalk Point 230kV breaker

(7A) with 80 Ka breaker)

PEP

0.482

1.89

17.30

6.02

4.95

14.97

2.50

2.02

2.85

13.61

4.50

2.18

0.49

6.31

2.06

4.82

5.37

7.61

0.31

0.24
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Baseline Network Upgrade Cost Allocation

Project #

Project Description

TO

Cost
(M)

AEC

AEP

APS

BGE

CE

DAY

DL

DPL

DOM

JC

ME

NEP

PE

PEN

PEP

PPL

PS

RE

ECP

b0512.25

Advance n0790 (Replace
Chalk Point 230kV breaker
(1C) with 80 Ka breaker)

PEP

0.482

1.89

17.30

6.02

4.95

14.97

2.50

2.02

2.85

13.61

4.50

2.18

0.49

6.31

2.06

4.82

5.37

7.61

0.31

0.24

b0512.26

Advance n0791 (Replace
Chalk Point 230kV breaker
(4C) with 80 Ka breaker)

PEP

0.482

1.89

17.30

6.02

4.95

14.97

2.50

2.02

2.85

13.61

4.50

2.18

0.49

6.31

2.06

4.82

5.37

7.61

0.31

0.24

b0512.27

Advance n0792 (Replace
Chalk Point 230kV breaker
(5C) with 80 Ka breaker)

PEP

0.482

1.89

17.30

6.02

4.95

14.97

2.50

2.02

2.85

13.61

4.50

2.18

0.49

6.31

2.06

4.82

5.37

7.61

0.31

0.24

b0512.28

Advance n0793 (Replace
Chalk Point 230kV breaker
(6C) with 80 Ka breaker)

PEP

0.482

1.89

17.30

6.02

4.95

14.97

2.50

2.02

2.85

13.61

4.50

2.18

0.49

6.31

2.06

4.82

5.37

7.61

0.31

0.24

b0512.29

Advance n0794 (Replace
Chalk Point 230kV breaker
(7C) with 80 Ka breaker)

PEP

0.482

1.89

17.30

6.02

4.95

14.97

2.50

2.02

2.85

13.61

4.50

2.18

0.49

6.31

2.06

4.82

5.37

7.61

0.31

0.24

b0512.7

Advance n0772 (Replace
Chalk Point 230kV breaker
(1A) with 80 kA breaker)

PEP

0.482

1.89

17.30

6.02

4.95

14.97

2.50

2.02

2.85

13.61

4.50

2.18

0.49

6.31

2.06

4.82

5.37

7.61

0.31

0.24

b0512.8

Advance n0773 (Replace
Chalk Point 230kV breaker
(1B) with 80 KA breaker)

PEP

0.482

1.89

17.30

6.02

4.95

14.97

2.50

2.02

2.85

13.61

4.50

2.18

0.49

6.31

2.06

4.82

5.37

7.61

0.31

0.24

b0512.9

Advance n0774 (Replace
Chalk Point 230kV breaker
(2A) with 80 Ka breaker)

PEP

0.482

1.89

17.30

6.02

4.95

14.97

2.50

2.02

2.85

13.61

4.50

2.18

0.49

6.31

2.06

4.82

5.37

7.61

0.31

0.24

b0881

Install motor operators on
Susquehanna T21 -
Susquehanna 230kV line
East CB at Susquehanna

230kV switching station

PPL

0.265

100
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4 Baseline Network Upgrade Cost Allocation

Project # Project Description TO é(:\;t) PPL

Install motor operators at
b0908  |South Akron 230kV PPL 0.365| 100

Convert Jenkins 230kV yard
b0909 into a 3-breaker ring bus PPL 7.74] 100
Install a second 230kV line
between Jenkins and

b0910 Stanton PPL 3.34] 100

Install motor operators at
b0911  |Frackville 230kV PPL 0.444{ 100
Install 2, 10.8 MVAR
capacitor banks at Scranton
b0912 69kV PPL 1.74] 100
Extend Cando Tap to the
Harwood-Jenkins #2 69kV
b0913  lline PPL 0.799 100

Build a 3rd 69kV line from
b0914 Harwood to Valmont Taps |PPL 2.442| 100

Replace Walnut-Center City
b0915  |69kV cable PPL 1.73] 100

Reconductor Sunbury-
b0916 Dalmatia 69kV line PPL 9.1 100
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Baseline Network Upgrade Cost Allocation

Project #

Project Description

TO

Cost
(M)

AEC

AEP

APS

BGE

CE

DAY

DL

DPL

DOM

JC

ME

NEP

PE

PEN

PEP

PPL

PS

RE

ECP

b0489.5

Replace Roseland 230kV
breaker '42H" with 80 kA

PSEG

0.8

1.89

17.30

6.02

4.95

14.97

2.50

2.02

2.85

13.61

4.50

2.18

0.49

6.31

2.06

4.82

5.37

7.61

0.31

0.24

b0489.6

Replace Roseland 230kV
breaker '51H' with 80 kA

PSEG

0.8

1.89

17.30

6.02

4.95

14.97

2.50

2.02

2.85

13.61

4.50

2.18

0.49

6.31

2.06

4.82

5.37

7.61

0.31

0.24

b0489.7

Replace Roseland 230kV
breaker '71H" with 80 kA

PSEG

0.8

1.89

17.30

6.02

4.95

14.97

2.50

2.02

2.85

13.61

4.50

2.18

0.49

6.31

2.06

4.82

5.37

7.61

0.31

0.24

b0489.8

Replace Roseland 230kV
breaker '31H' with 80 kA

PSEG

0.8

1.89

17.30

6.02

4.95

14.97

2.50

2.02

2.85

13.61

4.50

2.18

0.49

6.31

2.06

4.82

5.37

7.61

0.31

0.24

b0489.9

Replace Roseland 230kV
breaker '11H' with 80 kA

PSEG

0.8

1.89

17.30

6.02

4.95

14.97

2.50

2.02

2.85

13.61

4.50

2.18

0.49

6.31

2.06

4.82

5.37

7.61

0.31

0.24

b0814.1

Replace Kearny 138kV
breaker '1-SHT" with 80 kA
breaker

PSEG

23.69

0.81

5.41

67.57

2.52

b0814.10

Replace Essex 138kV
breaker '1BT' with 63 Ka
breaker and 2.5 cycle
contact parting time

PSEG

0.5

23.69

0.81

541

67.57

2.52

b0814.11

Replace Essex 138kV
breaker '2PM' with 63 Ka
breaker and 2.5 cycle
contact parting time

PSEG

0.5

23.69

0.81

5.41

67.57

2.52

b0814.12

Replace Marion 138kV
breaker '2HM' with 63 Ka
breaker

PSEG

0.5

23.69

0.81

5.41

67.57

2.52
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=2 Baseline Network Upgrade Cost Allocation

Project # Project Description TO é?\;t) JC [NEP|PEN| PS |RE

Replace Marion 138kV
breaker '2LM' with 63 Ka
b0814.13 |breaker PSEG 0.5|23.69{0.81(5.41[67.57]2.52
Replace Marion 138kV
breaker '1LM" with 63 Ka
b0814.14 |breaker PSEG 0.5|23.69{0.81(5.41[67.57]2.52
Replace Marion 138kV
breaker '6PM" with 63 Ka
b0814.15 |breaker PSEG 0.5|23.69{0.81(5.41[67.57]2.52
Replace Marion 138kV
breaker '3PM' with 63 Ka
b0814.16 |breaker PSEG 0.5|23.69{0.81(5.41[67.57]2.52
Replace Marion 138kV
breaker '4LM' with 63 Ka
b0814.17 |breaker PSEG 0.5|23.69{0.81(5.41(67.57]2.52
Replace Marion 138kV
breaker '3LM' with 63 Ka
b0814.18 |breaker PSEG 0.5|23.69{0.81(5.41(67.57]2.52
Replace Marion 138kV
breaker '1HM" with 63 Ka
b0814.19 |breaker PSEG 0.5|23.69{0.81(5.41[67.57]2.52
Replace Kearny 138kV
breaker '15HF' with 80 Ka
b0814.2 |breaker PSEG 1]23.69/0.81]5.41|67.57]|2.52
Replace Marion 138kV
breaker '2PM3"' with 63 Ka
b0814.20 |breaker PSEG 0.5|23.69{0.81(5.41(67.57|2.52
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=2 Baseline Network Upgrade Cost Allocation

Project # Project Description TO é?\;t) JC [NEP|PEN| PS |RE

Replace Marion 138kV
breaker '2PM1' with 63 Ka
b0814.21 |breaker PSEG 0.5/23.69(0.81|5.41|67.57|2.52

Replace ECRR 138kV
b0814.22 |breaker '903' PSEG 0.5|23.69{0.81(5.41[67.57]2.52

Replace Foundry 138kV
b0814.23 |breaker '21P PSEG 0.5[23.69{0.81]5.41[67.57]2.52
Change the contact parting
time on Essex 138kV

b0814.24 |breaker '3LM' to 2.5 cycles |PSEG
Change the contact parting
time on Essex 138kV

b0814.25 |breaker '2BM' to 2.5 cycles |PSEG
Change the contact parting
time on Essex 138kV

b0814.26 |breaker '1BM' to 2.5 cycles |PSEG
Change the contact parting
time on Essex 138kV

b0814.27 |breaker '3PM' to 2.5 cycles |PSEG
Change the contact parting
time on Essex 138kV

b0814.28 |breaker '4LM' to 2.5 cycles |PSEG
Change the contact parting
time on Essex 138kV

b0814.29 |breaker '1PM' to 2.5 cycles |PSEG

o

23.69[0.81]5.41[67.57]2.52

o

23.69|0.81]5.4167.57]2.52

o

23.69|0.81]5.41167.57]2.52

o

23.69|0.81]5.41|67.57]2.52

o

23.69|0.8115.41167.57]2.52

o

23.69[0.81)5.41(67.57]2.52
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Baseline Network Upgrade Cost Allocation

Project #

Project Description

TO

Cost
(M)

AEC

AEP

APS

BGE

CE

DAY

DL

DPL

DOM

JC

ME

NEP

PE

PEN

PEP

PPL

PS

RE

ECP

b0814.3

Replace Kearny 138kV
breaker '14HF' with 80 Ka
breaker

PSEG

23.69

0.81

5.41

67.57

2.52

b0814.30

Change the contact parting
time on Essex 138kV
breaker '1LM'to 2.5 cycles

PSEG

23.69

0.81

5.41

67.57

2.52

b0814.4

Replace Kearny 138kV
breaker '10HF" with 80 Ka
breaker

PSEG

23.69

0.81

5.41

67.57

2.52

b0814.5

Replace Kearny 138kV
breaker '2HT" with 80 Ka
breaker

PSEG

23.69

0.81

5.41

67.57

2.52

b0814.6

Replace Kearny 138kV
breaker '22HF' with 80 Ka
breaker

PSEG

23.69

0.81

541

67.57

2.52

b0814.7

Replace Kearny 138kV
breaker '4HT" with 80 Ka
breaker

PSEG

23.69

0.81

5.41

67.57

2.52

b0814.8

Replace Kearny 138kV
breaker '25HF' with 80 Ka
breaker

PSEG

23.69

0.81

541

67.57

2.52

b0814.9

Replace Essex 138kV
breaker '2LM' with 63 Ka
breaker and 2.5 cycle
contact parting time

PSEG

0.5

23.69

0.81

5.41

67.57

2.52

b0829.11

Replace Branchburg 230kV
breaker 32H

PSEG

0.5

1.89

17.30

6.02

4.95

14.97

2.50

2.02

2.85

13.61

4.50

2.18

0.49

6.31

2.06

4.82

5.37

7.61

0.31

0.24
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Baseline Network Upgrade Cost Allocation

Cost

Project # Project Description TO ($M) AEC|AEP|APS|BGE| CE |DAY|DL [DPL|DOM| JC |ME|NEP| PE [PEN|PEP|PPL| PS | RE [ECP
Replace Branchburg 230kV

b0829.12 |breaker 52H PSEG 0.5[1.89]17.30[6.02] 4.95 [14.97[ 2.50 |2.02] 2.85] 13.61 |4.50]|2.18] 0.49]6.31[ 2.06 | 4.825.37]7.61]0.31{ 0.24
Replace Branchburg 500kV

b0829.6 |breaker 91X PSEG 0.8(1.8917.30[6.02] 4.95 [14.97[ 2.50 |2.02] 2.85] 13.61 [4.50]|2.18] 0.49]6.31[ 2.06 |1 4.82|5.37]7.61]0.31{0.24
Replace Branchburg 230kV

b0829.9 |breaker 102H PSEG 0.5[1.89]17.30[6.02] 4.95 [14.97[ 2.50 |2.02] 2.85]13.61 [4.50]|2.18] 0.49]6.31{ 2.06 |1 4.82|5.37]7.61]0.31{ 0.24
Replace Roseland 230kV

b0830.1 |breaker '82H' with 80 kA PSEG 0.8(1.8917.30[6.02] 4.95 [14.97[ 2.50 |2.02] 2.85] 13.61 [4.50]|2.18] 0.49]6.31[ 2.06 | 4.82]5.37]7.61]0.31{ 0.24
Replace Roseland 230kV

b0830.2 |breaker '91H' with 80 kA PSEG 0.8(1.8917.30[6.02] 4.95 [14.97[ 2.50 |2.02] 2.85] 13.61 [4.50]|2.18] 0.49]6.31[ 2.06 |1 4.82]|5.37]7.61]0.31{0.24
Replace Roseland 230kV

b0830.3 |breaker '22H' with 80 kA PSEG 0.8(1.8917.30[6.02] 4.95 [14.97[ 2.50 |2.02] 2.85] 13.61 [4.50]|2.18] 0.49]6.31[ 2.06 | 4.82|5.37]7.61]0.31{ 0.24
Replace Hudson 230kV

b0882  |breaker 1HA with 80 kA PSEG 0.8 100
Replace Hudson 230kV

b0883  |breaker 2HA with 80 kA PSEG 0.8 100
Replace Hudson 230kV

b0884  |breaker 3HB with 80 Ka PSEG 0.8 100
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Baseline Network Upgrade Cost Allocation

Project #

Project Description

TO

Cost
($M)

PS

b1019.1

Replace wave trap, line
disconnect and ground
switch at Roseland on the F-
2206 circuit

PSEG

0.35

100

b1019.10

Replace wave trap, line,
ground 230kV breaker
disconnect and 230kV main
bus disconnects at Athenia
on the K-2263 circuit

PSEG

0.35

100

b1019.2

Replace wave trap, line
disconnect and ground
switch at Roseland on the B-
2258 circuit

PSEG

0.35

100

b1019.3

Replace 1-2 and 2-3 section
disconnect and ground
switches at Cedar Grove on
the F-2206 circuit

PSEG

0.35

100

b1019.4

Replace 1-2 and 2-3 section
disconnect and ground
switches at Cedar Grove on
the B-2258 circuit

PSEG

0.35

100

. . _— Cost

Project # Project Description TO ($M) PS
Replace Hudson 230kV

b0885  |breaker 4HA with 80 Ka PSEG 0.8/ 100
Replace Hudson 230kV

b0886  |breaker 4HB with 80 Ka PSEG 0.8/ 100
Replace Bergen 230kV

b0889  |breaker '21H' PSEG 0.5/ 100
Upgrade New Freedom

b0890  |230kV breaker '21H' PSEG 0.1]100
Upgrade New Freedom

b0891  |230kV breaker '31H' PSEG 0.1]100
Replace ECRR 138kV

b0899  |breaker 901 PSEG 0.5/ 100
Replace ECRR 138kV

b0900  |breaker 902 PSEG 0.5/ 100
At Hudson 345kV, add a
PAR in series with both

b0922 Farragut PARs PSEG 92] 100

b1019.5

Replace wave trap, line
disconnect and ground
switch at Cedar Grove on
the F-2206 circuit

PSEG

0.35

100

WWW.pjm.com

b1019.6

Replace line disconnect and
ground switch at Cedar
Grove on the K-2263 circuit

PSEG

0.35

100
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4 Baseline Network Upgrade Cost Allocation

Project # Project Description TO é(:\;t) PS

Replace 2-4 and 4-5 section
disconnect and ground
switches at Clifton on the B-
b1019.7 |2258 circuit PSEG 0.35] 100
Replace 1-2 and 2-3 section
disconnect and ground
switches at Clifton on the K-
b1019.8 |2263 circuit PSEG 0.35] 100
Replace line, ground, 230kV
main bus disconnects at
Athenia on the B-2258
b1019.9 |circuit PSEG 0.35] 100
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Low voltage
magnitude and
voltage drop
violations in the
Lincoln, Landis, and
Sherman areas for
several N-1-1
138kV line
contingency
combinations.

Build a new Lincoln-
Landis 138KV line
Estimated Project
Cost: $12.5 M

Required IS Date:
6/1/2013

AE Transmission Zone
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? Transmission Lines |
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ol A s00 i
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=3 -

©  500kV i =

Zardiff
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é/ AE Transmission Zone

- Low voltage s st e
magnitude violations PLT«‘{
In the Motts Farm
area for several
N-1-1 contingency
combinations.

- Install a 35 MVAR
capacitor at the
Motts Farm 69kV
bus

- Estimated Project | womn \
COSt. $2.8 M f‘:thtations

 Required IS Date: [ o \/
Cumberland

6/1/2013 o oy

5 ® 7B5kV

REC

\ Transmission Lines
kV
/\ 115
138
| /\ 230
/\ 345
/\ 500
/\ 785

<69

"
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Mickleton 230/69kV
transformer T4 / loss of
Mickleton 230/69kV
transformer T1

Original Proposed
Solution:

Move a Monroe
substation transformer to
replace Mickleton
230/69KkV transformer T4

New Proposed Solution:

Replace Mickleton
230/69kV transformer T4
with a new transformer
(b0576)

Estimated Project Cost:
$6.875 M

Expected IS Date:
6/01/2013

AE Transmission Zone

\ Schuylkill ' LEGEND
ays Ferry ®  Subs Identified
Car Substations
Voltage (kV)
o 115kV
138kV

®  765kV
[~& Transmission Lines |
Voltage (kV)
/\ ns
138
/\ 230
J\ 345

Greenwich Pumphouse A 500

-__M_i_CKIEton /\ 765

edricktown

PIM®©2009
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N-1-1 thermal overload of Beaver
Creek 138kV — Topmost 138kV,
Beckham - Vicco 138kV, and
Hazard — Wooten 138kV for the
loss of 161kV sources into the
Hazard area of Eastern Kentucky

Proposed Solution:

Hazard area improvement projects
that will include possible new
interconnection points with EKPC,
rebuilding of existing 69kV
facilities, and the establishment of
a new 138kV source into the
Hazard area.

Estimated Project Cost: $44M
Required IS Date: 6/1/2013

WWW.pjm.com
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<,I?me\a'llle

e

AEP Transmission Zone
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"é/ AEP Transmission Zone

)
Vi

Kenzie Creek

e N-1-1thermal overload of the Twin
Branch 345/138kV transformer for
the loss of the following

contingency combinations:

—  Cook - Benton Harbor 345kV + Benton
Harbor — Palisades 345kV

—  Benton Harbor 345/138kV transformers +
Jackson Road 345/138kV transformer

* Proposed Solution: Replace _
existing 450 MVA transformerat - S
Twin Branch 345/138kV with a

675 MVA transformer LeoEnD
» Estimated Project Cost: $8.5M Sipsintons
 Required IS Date: 6/1/2013 N

©  230kV
o 345kV
©  500kV
L]
ra

765k
7
kV
1 A 15
138
/\ 230
/\ 345
/\ 500
/\ 785

- <69

Y

nsmission Lines
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"é/ AEP Transmission Zone

Ry
Vi

 N-1thermal overload of the Twin
Branch — Beech Road — Cleveland
138kV circuit following the loss of
the East Elkhart 345/138kV
transformer

 Proposed Solution: String a
second 138kV circuit on the open
tower position between Twin p
Branch and East Elkhart = —

e Estimated Project Cost: $6M
 Required IS Date: 6/1/2013 o Subs idented

Substations
kv

o 115KV
138kV
230kV
345KV
500KV
®  7B5kV

Kenzie Creek

o o o

Transmission Lines
kV
1 A 15
138
/\ 230
/\ 345
/\ 500
/\ 785

- <69

Y
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* N-1 thermal overload of Don
Marquis — Mills Pride 138KV line
and the Mills Pride — Waverly
138kV line for the loss of Don
Marquis — Waverly 138kV. AEP
studies have also indicated low
voltage conditions during double
138kV line outages affecting the
Chillicothe area.

* Proposed Solution:

— Construct a new 345/138kV station on
the Marquis-Bixby 345kV line near the
intersection with Ross - Highland 69kV

— Construct two 138kV outlets to Delano
138kV station and to Camp Sherman
station

— Convert Ross - Circleville 69kV to
138kV

— Install 138/69kV transformer at new
station and connect in the Ross -
Highland 69kV line

e Estimated Project Cost: $50M
 Required IS Date: 6/1/2014

WWW.pjm.com

AEP Transmission Zone
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 N-1thermal overload of East
Monument — East Danville 138kV
for the loss of Danville - Riverside
138kV

* Proposed Solution: Add a third
delivery point from AEP’s East
Danville Station to the City of
Danville.

e Estimated Project Cost: $1.6M

-\.‘\

* Required IS Date: 6/01/2014

I\
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®  Subs |dentified
Substations
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 Sunnyside - Torrey 138kV,
Wagenhals - Northeast Canton
138kV, Torrey-Negley 138kV,
and the Canton Central
345/138KkV transformer are
overloaded for N-1 and N-1-1
outage conditions

* Proposed Solution:

—  Establish new South Canton - West
Canton 138kV line (replacing Torrey
- West Canton) and Wagenhals —
Wayview 138kV

— Loop the existing South Canton -
Wayview 138kV circuit in-and-out of
West Canton

— Install a 345/138kV 450 MVA
transformer at Canton Central

— Rebuild/reconductor the Sunnyside -
Torrey 138KkV line

e Estimated Project Cost: $28M
 Required IS Date: 6/1/2014

WWW.pjm.com
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"é/ AEP Transmission Zone

* N-1-1 thermal overloads of County e
Road 4 — Twin Branch 138kV, el Granger Y
Sections of County Road 4 — East  |“ | A
Elkhart 138kV, and Concord — n T T ., S -
Jackson Road 138kV for the loss i o
of the East Elkhart 345/138kV o sasv L e :

o 500KV ive West Side a Twin Branch
transformer and Cook — East o 7oV Edison O o RoagCleVelan
Elkhart 138KV /Drag% }c\

* Proposed Solution: String the A : =T .MJ \ Kline
vacant circuit of the East Elkhart — 11 2
Twin Branch 138KV line and | S
establish a new 138/69-34.5kV oA

Station to interconnect the existing
34.5kV network.

Estimated Project Cost: $9.5M
Required IS Date: 6/1/2014

WWW.pjm.com
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 N-1-1 thermal overloads of West
Lancaster — South Baltimore
138kV for the loss of Kimbry -
Poston 138kV + Crooks — South
Lancaster 138kV

* Proposed Solution:

— Establish a third 345kV
breaker string in the West
Millersport Station

— Construct a new West
Millersport — Gahanna 138kV
circuit (fourth 138kV outlet)

— Miscellaneous improvements
to upgrade other limiting
elements and improve the
performance of the 138kV
transmission system

e Estimated Project Cost: $28M
 Required IS Date: 6/1/2014

WWW.pjm.com
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"é/ AEP Transmission Zone

o Generator deliverability =i
overload of Elliot — Poston Poston
138kV for both normal system og SfiendeRy]
and various contingency Ellt
conditions Waterloo "/
« Proposed Solution: mshmgta;:
— Upgrade the terminal equipment at
Poston Station LEGEND
— Update remote end relays Z Atk
. Estimated Project Cost: oo Mg Dexter .
$1.4M - L R -
 Required IS Date: 6/1/2014 g Meigs #1. b 1

® 765KV
Transmission Lines
kv
/\ 1s

120

138

161

/\ 230
/\ 345
J\ 500
A\ 765

Rio
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N-1-1 thermal overload of Bonsack — Cloverdale
138kV
—  Loss of Joshua Falls — Cloverdale 765kV line,
Joshua Falls 765/138kV transformer +
Cloverdale — Huntington CT 138KV line

N-1-1 thermal overload of Cloverdale — Centerville
138kV
—  Loss of Joshua Falls — Cloverdale 765kV line,
Joshua Falls 765/138kV transformer +
Moseley 1 — Roanoke 2 138KV line

N-1-1 thermal overload of Centerville — Ivy Hill
138kV
—  Loss of Joshua Falls — Cloverdale 765kV line,
Joshua Falls 765/138kV transformer +
Moseley 1 — Roanoke 2 138KV line

N-1-1 thermal overload of Ivy Hill - Reusens
138kV
—  Loss of Joshua Falls — Cloverdale 765kV line,

Joshua Falls 765/138kV transformer +
Moseley 1 — Roanoke 2 138KV line

Proposed Solution: Sag check all of the above

facilities as well as Bonsack 138kV — Reusens

138kV and the 138kV sections from Reusens —

Monel — Gomingo — Joshua Falls. The cost

includes funds to implement minor fixes to

alleviate minor sag issues

Estimated Project Cost: $3M

Required IS Date: 6/1/2014

WWW.pjm.com
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é/ AEP Transmission Zone

, . B

» Generator deliverability
violation of Muskingum - North | s

Ohio Central

kV

Muskingum - Crooksville o s
138KV for the loss of the _
Muskingum - West Millersport

(4

138KV

-]

© 345KV
© 500KV
® 7e5kY

345kV tOWGF \ :;ansmission Lines
« Proposed Solution: Check the |/ JiCIocksyille
Crooksville - Muskingum P
138kV sag and perform the o Lo _
. . <69 = N I’th M k
required work to improve the &,\ e st

Muskingum Ri
everly
terford

emergency rating
« Estimated Project Cost: $1M
 Required IS Date: 6/1/2014
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N-1-1 thermal violation of
Cross Street - Madison 138kV
line for the loss of Desoto -
Royert 138kV + Royert -
Wesdel 138kV line + Desoto -
Mayfie 138KV line

Proposed Solution: Perform a
sag study for the Madison —
Cross Street 138kV line and
perform the required work to
Improve the emergency rating

Estimated Project Cost:
$0.150M

Required IS Date: 6/1/2014

WWW.pjm.com
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"

e N-1-1thermal overload of
New Carlisle — Olive 138kV
for the loss of Dumont —
Stillwell 345kV and the
Stillwell 345/138kV

Kenzie Creek

transformer |
* Proposed Solution: Rebuild L L e Carinit, ¢
an 0.065 mile section of the e ﬂm
New Carlisle — Olive 138kvV . —
line and change the 138kV |
. . o Voltage (kV)
line switches at New e a
1 J:—:-—:.—/ ©  230kV
Carlisle . waw
« Estimated Project Cost: Towe R i
$ 1 M :]I an!ag: :k\.“} P
* Required IS Date: |~ S o
6/1/2014 Am IR

N\ /
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é/ AEP Transmission Zone

e N-1-1 thermal overload of LEGEND

®  Subs Identified

Moseley — Roanoke 138KV for | susttions jon
the loss of Candlers Mountain | s
— Smith Mountain 138kV +

Joshua Falls — Cloverdale

Dominion

-]

© 345KV
© 500KV
® 7e5kY

765kV line + Joshua Falls Transmission Lines

765/138kV transformer A — A _Moseley
« Proposed Solution: Perform a - X i /

sag study to increase the A

emergency rating \ 2
« Estimated Project Cost: \ gRGanoke

$105M Matt Funk

 Required IS Date: 6/1/2014
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é/ AEP Transmission Zone

\ \

¢ N-1-1thermal overload of Amos — [ eeew s
Poca 138KV for the loss of Union Lb
Carbide Tap — Union Carbide No. |«
8 138kV, Union Carbide Tap [ o rom South Buffalo

230kV
345kV
S00KV
765k

Chemical #1 138kV and Amos -
Dalewood — Chemical #2 138kV

» Generator deliverability violation of |«
Amos — Poca 138KV for the loss of |

A\ 20 Bancrof

both Amos — Turner 138KV circuits | A s

. /\ so0 J
 Proposed Solution: Performsag | A = /—\mgc{ Lg,ghnAmos
<69 0S le

nsmission Lines

<2 e o0 o0 o

t

studies to raise the emergency ==
rating of Amos — Poca 138kV N geMiitM L
. . Poplar Fo
« Estimated Project Cost: $0.055M " cen crel Chernical

Union Carbide #8

Turner
Ruth
Carbide Main
i

 Required IS Date: 6/1/2014

St. Albans

Grassy Fork
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Generator deliverability
violation of Turner — Ruth
138KV for the tower outage of
Amos — Kanawha 345kV and
Kanawha — Sporn 345kV

Proposed Solution: Perform
sag studies to raise the
emergency rating of Turner -
Ruth 138kV

Estimated Project Cost:
$0.02M

Required IS Date: 6/1/2014

WWW.pjm.com
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é/ AEP Transmission Zone

« Generator deliverability
overload of Kenova —
South Point 138kV for the
loss of the Baker
765/345kV transformer

* Proposed Solution: Perform
sag studies to raise the

orth Progtorville

emergency rating of Kenova , South Point :
Kenova — South Point
138KkV A
Voltage (kV)
« Estimated Project Cost: o
) ReqUIred IS Date: Transmission Lines
6/1/2014 vm:agiim
/\ 230
/\ 345
/\ 500
/\ 765
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é/ AEP Transmission Zone

North Crown City |

N-1-1 thermal overload of
Tri State - Darrah 138kV for
the loss of East Proctorville
- Darrah 138kV, East
Proctorville - North

orth F’roctqr'.ville

Belhaven Fayette (Buckeye Co'Op)East.-Proctorville

Proctorville 138kV, and the Orjgen Pan@eliforte e Hash R
. =yt pomt _— ~Darrah
AmOS = Curry - Mllton South Point EastHuntington e

'I. ‘Kenova.— West Huntington

138kV line

Proposed Solution: Perform
sag studies of the Kentucky

LEGEND
®  Subs Identified
Substations

overloaded facilities to ¥y
raise the emergency ratings =l =2
Estimated Project Cost: T
$0.662M A

. A }I{-Iubbards own A
Required IS Date: v | A
6/1/2014 / =
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N-1-1 thermal overload of
Scottsville - Bremo 138kV (7.1
miles AEP ownership) for the loss
of the following equipment:

— Cloverdale - Jacksons Ferry
765KV line, Cloverdale - Joshua
Falls 765kV line, Cloverdale
765/345kV transformer, Joshua
Falls 765/138kV transformer and
associated equipment

Proposed Solution: Perform sag
study of Scottsville — Bremo
138kV to raise the emergency
rating

Estimated Project Cost: $0.350M
Required IS Date: 6/1/2014

WWW.pjm.com
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é/ AEP Transmission Zone

S
« N-1-1 thermal overload of Otter §
Switch - Altavista 138kV for the A Boxwocg
loss of the following equipment: -
— Cloverdale - Jacksons Ferry ZZ”S":S:HZ":LW

765KV line, Cloverdale - Joshua — Ivy-Hill hua Falls
Falls 765kV line, Cloverdale A(CIW e Certervile  Forest - Onasgam Greek
765/345kV transformer, Joshua . New Londo
Falls 765/138kV transformer and Aba G y"ﬁ"emausmm

Johnson Mountain

. ) Huntington Court
associated equipment v\ e Hancock Vinton

Roanoke

* Proposed Solution: Perform sag umis el \T
. . ekt FUDK Clearbrook Honer H Otter
study of Otter Switch - Altavista Byht Mountainpoages Ml Altavista , —
1 wsville Whitehouse Leesvﬁe . >
138kV to raise the emergency P et AEE }\ o Susidentred
. Substations
ratlng / Blaine Smith Mountain "‘: s
« Estimated Project Cost: $0.050M _ Domini{ . ysgey
Franklin Penhook o 230KV
* Required IS Date: 6/1/2014 mton o usw
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» N-1 thermal overload of -
Bixby — Three C — Groves North Waldo

138kV for the loss of the
parallel Bixby — Groves
138kV

Windfall DP g jt0n West MounhVernon

Sharp Road

Bloomfield

* Proposed Solution: | oy
. L gas et —————— -\
Reconductor the Bixby — = —
Three C — Groves and _
. LEGEND Tk
BIbe - Groves 138kV Mechanicsburg ®  Subs Identified
. Givens Pioneer Coo Substations
tower line p w
. . 138KV oA
e Estimated Project Cost: I | ek ] &z
$5-9M London Mcg:::yB;xzyﬁ ‘S _ : ::Z::
. "% / Tr.ansz:Si:;ion Lines
* Required IS Date: Sgwe “
6/1/2014 i X
e /\ 345 N
/\ 500
A 765 I
Circleville -
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N-1 thermal overload of
Benton Harbor - Riverside
138KV for the loss of the
parallel Benton Harbor -
Riverside 138kV or the Benton
Harbor — West Street 138kV
circuit

Proposed Solution: Upgrade
the risers at the Riverside
station to increase the rating of
Benton Harbor — Riverside
138kV

Estimated Project Cost:
$0.1M

Required IS Date: 6/1/2014

WWW.pjm.com
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N-1-1 thermal overload of
Bixby — Pickerington Road -
West Lancaster 138kV for the
loss of Baltimore — West
Millersport 138kV + Kimbry -
Poston 138kV line

Proposed Solution: Rebuilding
and reconductor the Bixby —
Pickerington Road - West
Lancaster 138kV line

Estimated Project Cost:
$12.5M

Required IS Date: 6/1/2014

WWW.pjm.com
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N-1-1 thermal overload of
Kenzie Creek - Pokagon
138kV for the loss of the Twin
Branch 345/138kV transformer
7 and the Jackson Road
345/138kV transformer

Proposed Solution: Perform a
sag study for the Kenzie Creek
— Pokagon 138kV line and
perform the required work to
Improve the emergency rating

Estimated Project Cost:
$0.150M

Required IS Date: 6/1/2014
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N-1-1 thermal overload of
Bethel - Robert 138kV for the
loss of Davidson - Roberts
138kV and Hyatt - Sawmil
138kV

N-1-1 thermal overload of
Bethel - Brooks 138kV for the
loss of Davidson - Dublin
138kV and Hyatt - Sawmill
138kV

Proposed Solution: Un-six-
wire the existing Hyatt -
Sawmill 138kV line to form two
Hyatt - Sawmill 138KV circuits

Estimated Project Cost:
$3.1M

Required IS Date: 6/1/2014

WWW.pjm.com
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é/ AEP Transmission Zone

e N-1-1 thermal overloads of Dominion
Claytor — Edgemont 138KV, | swswtons
Edgemont — Falling Branch i /
138kV, Falling Branch — o iy
Shawsville 138kV, and Matt . o \(

S00KV
® 7e5kY

Funk — Shawsville 138kV for Transmission Lines  Matt Funk
multiple 138kV N-1-1 A
combinations in the area o

« Proposed Solution: Performa | A = Falling Branch__Shawsville

<69

sag study and remediation of AEP Edgeront
32 miles between Claytor and /*"’
Matt Funk. P
« Estimated Project Cost:
$1.6M

 Required IS Date: 6/1/2014

WWW.pjm.com PIM©2009



é/ AEP Transmission Zone

e N-1-1thermal overload of Glen .
Falls — Oak Mound 138kV for the
loss of Goff Run — Grantsville

138kV and Pruntytown — Maple
Lake 138kV

* Proposed Solution: Reconductor
Glen Falls - Oak Mound 138kV
with 954 ACSR

e Estimated Project Cost: $1.00M
 Required IS Date: 6/01/2013 —
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Prexy Replacement
Project

Reconfigure the Peters to
Bethel Park 138kV line
and Elrama to Woodville
138kV line to create a
138kV path from Woodville
to Peters and a 138kV
path from Elrama to Bethel
Park.

Reconductor both Collier —
Woodville 138kV lines

Add static capacitors at
five substations in the area

Cost Estimate: $11.6M

WWW.pjm.com
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Prexy Replacement
Project

Construct a new
Osage — Whiteley
138kV line: (b0674)

Cost: $20.9M

This project has
already been
approved as a
baseline upgrade
b0674

WWW.pjm.com
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A1

Prexy Replacement
Project

At 502 Junction
Substation, install a
500/138kV transformer

Cost: $27.2M

Construct a new
Franklin — 502 Junction
138kV line including a

rebuild of the Whiteley —

Franklin 138kV line to
double circuit

Cost: $17.1M

Construct a new 502
Junction — Osage
138kV line

Cost: $4.2M
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Prexy Replacement
Project

Construct Braddock
Station, a new 138kV
breaker station that
connects the Charleroi—
Gordon 138kV line,
Washington—Franklin
138kV line and the
Washington—Vanceville
138kV line including a 66
MVAr capacitor

Cost: $15.1M

WWW.pjm.com
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B

 Prexy

Replacement

Project

* Increase the size
of the shunt
capacitors at
Dutch Fork
138kV substation
and Enon 138kV
substation:

e Cost: $0.3M

WWW.pjm.com
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A1

* Prexy

Replacement

Project

 Raise three
structures on the
Osage-Collins
Ferry 138kV line to
Increase the line
rating

e Cost: $0.4M

WWW.pjm.com
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Generation Deliverability Violation

Wagner — Solley 115KV circuit
110534 is overloaded for tower
contingency that removes the two
Wagner to Pumphrey 115kV
circuits.

Proposed solution:

Upgrade wire sections at Wagner
on both 110534 and 110535
115KkV circuits.

Reconfigure Lipins Corner
substation.

Estimate Cost:
$0.1M

Expected IS Date:
06/01/2014
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Generation Deliverability
Violation

Westport — Greene St. 115kV
circuits #110553 and
#110554 are overloaded for
line fault stuck breaker
contingency.

Proposed Solution:

Move the Hillen Rd
substation from circuits
110507/110508 to circuits
110505/110506.

Estimated Project Cost:
$0.2 M

Expected IS Date:
6/01/2011
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- Y BGE Transmission Zone

Westport — Pumphrey 115kV

Generation Deliverability Violation "-,

circuit #110526 is overloaded for

DPL
tower contingency that removes '
the Westport — Pumphrey 115kV
circuits #110524 and #110525.
Proposed Solution: =
. . d o L III_ é‘
Replace wire sections on WideE2kecolumbi NGy yard E"ﬁumphrei%
nowiER=E ivid ’ it ey
Westport — Pumphrey 115kV S~ IEngdhorel\agner :
circuits #110521, 110524, 110525 L 4 &" | tecewo
and 110526. N srgioprose / _ =y N
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Gosport generator instability and
low voltages as a result of a
double line to ground fault on the
Gosport to Reeves Avenue
115kV or Gosport to

Chesapeake 115kV circuits and
primary relay failure

Proposed Solution:

Install dual primary protection
schemes on Gosport line 62 and
51 at the remote terminals
(b0583)

Estimated Project Cost:
$0.46M

Expected IS Date: 6/01/2010
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é/ DPL Transmission Zone

« The 2007 RTEP identified an
overload on the Trappe Tap —
Todd 69kV line for DPL South
load deliverability in 2010

« Approved solution (b0566) is
to rebuild the Trappe Tap —
Todd 69kV line

« Updated analysis using this
years RTEP assumptions
indicates this upgrade can be
deferred to 2012
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é/ DPL Transmission Zone

« The 2008 RTEP identified N-1-1
voltage violations, specifically,
low voltage magnitude and
voltage drop violations at
several 138kV buses / loss of
Loretto 230/138kV transformer
+ loss of Oak Hall — Pocomoke > W 7 B
138KV line in 2013 - DPL

« Approved solution (b0753) is to L saaivs
add a 2" Loretto 230/138kV R [ e
transformer e = | & cumioame

° Substations

years RTEP assumptions o
indicates this upgrade can be
deferred to 2014 Dominion

Déminion
-

138KV
230kV
345KV
500KV
765KV
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é/ DPL Transmission Zone

i
m
(9]

- Baseline upgrade (b0735) L —
to rebuild Indian River- 2
Bethany 138kV line now |

cancelled

- This upgrade addressed
the N-1-1 thermal
violations in the area, but
does not address the N-
1-1 reactive violations.

- The upgrade is no longer
needed due to the
baseline upgrade (b0737)
to build a new Indian
River-Bishop 138KV line

- Both upgrades were
presented at the
September 2008 TEAC

LEGEND

®  Subs |dentified
Substations
kv

o 69kvV

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

e o o

Transmission Lines
kv
FAN:E]
/N\ 115
138
/\ 230
/\ 345
/\ 500
/N\ 785

<69

PIM®©2009




- Baseline upgrade (b0734)

to rebuild Steele-Church
138kV line now cancelled

- This upgrade was
presented at the
September 2008 TEAC

- This upgrade addressed
the N-1-1 thermal
violations in the area, but
does not address the
N-1-1 reactive violations.

- The new proposed
upgrade is to build a 2nd
Glasgow-Mt Pleasant
138kV line which resolves
both the thermal and
reactive violations.

- Estimated Project Cost:
$16.3 M

 Required IS Date:
6/1/2013
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- Baseline upgrade (b0736)
to rebuild Edge Moor-

Silverside 69kV line now
cancelled

- This upgrade was
presented at the
September 2008 TEAC

- This upgrade addressed
the N-1-1 thermal
violations in the area, but
does not address the
N-1-1 reactive violations.

- The new proposed
upgrade is to reconfigure
the Brandywine 138kV
substation which resolves
both the thermal and
reactive violations.

- Estimated Project Cost:
$10.55 M

 Required IS Date:
6/1/2013
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é/ DPL Transmission Zone

- Low voltage Va
magnitude and
voltage drop
violations in the
138t Street area for

several N-1-1
contingency
combinations.

* Proposed Solution: s -
Install a 50 MVAR o s Jfamver
SVC at the 138" 1Y,
Street 138kV bus § o

» Estimated Project s |
Cost: $8.65 M Tt |

 Required IS Date: e oy Grone
6/01/2013 =
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« Voltage magnitude and
voltage drop violations at
Heaton, North Wales, and
Perkiomen 138kV buses /

loss of various N-1-1
contingency combinations

 Proposed Solution:

Install a 2" 230/138kV
transformer and 35 MVAR
capacitor at the Heaton
138kV bus (b0842)

» Estimated Project Cost:
$6.4 M

 Expected IS Date:
6/01/2013
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é/ PECO Transmission Zone

« Voltage magnitude and

. . Buxmont LEGEND
voltage drop violations at ' o Subsidensied
the P_Iymouth Sy £
Meeting138kV bus / loss - TrentonEned © e L
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(b0841) Ndrth Philad g brc
« Estimated Project Cost: R i\t Laurgambfon
$30 M P Vgink I rl oX’s Corner
i EXpeCted IS Da.te Macdade ipwood .___.ICamden Cageh gt ton
Ytsfand Road | | Gloucester
6/01/2013 . -~
‘:l:-"‘
Srdfare _priver Lake

AEQ

New Freedom
153
K ler

PIM®©2009




é/ PECO Transmission Zone

- Low voltage at
Llanerch and Bryn
Mawr stations /

N-1-1 loss of

Llanerch 138kV bus

#5 + loss of Llanerch et
— Eddystone 138kV

line 130-45

- Install a 75 MVAR
capacitor at the
Llanerch 138kV bus | T

"\ _Schuylkill

Newlinville 7"° Camden Cogen _eH5

- EStlmated PrOJeCt / :‘:Jhstations o Phillips :.. __ ,\ o
: 4 _ YBridgeport Xy

Cost: $2.6 M |:= X oo .

« Required IS Date: s " rambers o

i 2fiurchtown

6/1/2013 [ R B

Il

kv

A " i Red Lion _

/\ 230
/\ 345
= /\ s00
/\ 785

<69 &

PIM®©2009




é/ PECO Transmission Zone

- Angora — Schuylkill
69kV line / N-1-1
loss of Llanerch
138kV bus #5 +
Basecase

- Move the connection PPL
point for the
Llanerch 138/69kV
transformer

- Estimated Project
COSt $05 M B LEGEND Concer® Mferty

®  Subs Identified Chictesta : Edd?stcﬁe MioP
 Phillips Islangmexod

 Required IS Date: el

- QBridgeport N
o 115kV

6/1/20 13 / 138KV ’ Bdge Me _'."": Rogd

230kV 7 ! Pedricktown

Burlingto
olmesburg

Newlinvile "

345k - Zhambers
el | efurchtown

® 785KV 5 yony /d
Transmission Lines
KV / Keeney {

/\ - r Red Lion _

/\ 230
/\ 345
=\ s00
/\ 785

<69 J\

o o o

PIM®©2009




- Richmond — Tacony
69kV line / loss of
Bluegrass-
Holmesburg 138kV
line + loss of
Holmesburg

230/138kV
transformer

- Replace Richmond —
Tacony 69kV line

- Estimated Project
Cost: $5.2 M

- Required IS Date:
6/1/2012

LEGEND
®  Subs Identified

Substations

kv
e 115V

138kV

230KV

345k

500KV

® TB5kV

o o o

Transmission Lines
kV
I\ s
138
4 A 230
1 N s
/\ 500
/\ 785

<69

A Bridgeport

N &

on._

D R tz _. OnDepdord
“Foulk Agoerty - )
Peste Eddystone g
slangetmosod Mig

":f: la ym b R U

PECO Transmission Zone

g ﬂ.rcer /

dqoourne : 5
] Ford Millgmjie !

Byber| i
' 0 crévdopChina
S Jenkintown 3
i

Edafgton
-~ {(Burlingto
olmesburg

1 I,'
4

Pass unk Schuylkill
. ood, Camden Cogen e

Macdadg i :
P t€land Ro4d_Gloucester
ortan,

Ro ad
Pedricktown

" @hambers
ehurchtown

PIM®©2009




é/ PPL Transmission Zone

Clinton
e  Frackville 230/69kV p 5ub3t:tf::°
transformer #2 / loss of Voltage
Frackville-Eldred 230kV line ¢ =
with a stuck breaker at

Frackville i
e  Frackville 230/69kV s T

500KV
Transmission Lines
transformer #3 / loss of Voltage (kV)
Frackville-Columbia 230kV (v g
line with a stuck breaker at

Frackville
*  Frackville 69kV voltage |
violation / loss of Frackville- Nl s A keL
Eldred 230kV line with a stuck
breaker at Frackville
« Recommended Solutions: N Sunbury””
Install motor operators on Frackville” >~
disconnects at Frackville =
» Estimated Project Cost:
$0.444 M Eldred

Expected IS Date: 6/01/2011

o o o

230 ood

345

N\
7AN
/\ 500
A

765

PIM®©2009



é/ PPL Transmission Zone

 Low voltage along e
the Lackawanna- o aons
Scranton #1 and #2 D
69KV lines / various PENELEC X
maintenance
conditions Ve K

« Proposed Solution: Q
InSta” 2, 108 MVAR Lackawanna ﬁi:g
capacitor banks at e
Scranton 69kV eeL

« Estimated Project * Scranton
COSt. $1.74 M fEinton \

 Expected IS Date: '
11/01/2011

€ untain Jenkins

PIM®©2009




A1

Exceeds PPL
guidelines for
maximum allowable
load loss / loss of
Harwood-Jenkins #1
69kV line

Proposed Solution:

Extend Cando Tap
to the Harwood-
Jenkins #2 69kV line

Estimated Project
Cost: $0.799 M

Expected IS Date:
11/01/2011

PENELEC

PPL Transmission Zone

Jenkins

Jenkins-Harwood #2

LEGEND
®  Subs |dentified

Substations
Voltage (kV)
o 1

oooooo
e 765kV
Transmission Lines
Voltage (kV)
/\ 115

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

PIM®©2009




é/ PPL Transmission Zone

LEGEND

« Harwood-Jenkins #1
and #2 69kV lines /
loss of the other line

» Proposed Solution:
Build a 3 69KV line

Substations
Voltage (kV)
o 115kV
138KV

PENELEC

©  500kY
® 765k
Transmission Lines
Voltage (kV)

from Harwood to AR
Valmont Taps -
/\ 500

« Estimated Project A e \

Cost: $2.442 M

« Expected IS Date:
11/01/2012

Jenkins

Jenkins-Harwood #2

PIM®©2009



é/ PPL Transmission Zone

« Walnut-Center City B
69kV overload / loss ey
of Dauphin-Capital . fn
Park #1 and #2 69kV o |
double circuit lines Sl S

« Proposed Solution: nas = —_ AT
Replace Walnut- = A
Center City 69kV A

Walnut
cable Center City , ° '

« Estimated Project sl Steel
Cost: $1.73 M i

« Expected IS Date: J
5/01/2013

ummelstown

A Middletown Jctn. _~

PIM®©2009
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Sunbury-Dalmatia
69kV overload /
Basecase

Proposed Solution:

Reconductor
Sunbury-Dalmatia
69kV line

Estimated Project
Cost: $9.1 M

Expected IS Date:
5/01/2012

PPL Transmission Zone

/

LEGEND

®  Subs Identified
Substations

| Voltage (kv
Columbia g gf‘ )

oooooo
® T65kV
Transmission Lines
Voltage (kV)
/\ 115

138
J\ 230
I\ 5 file
/\ 500 L~

/\ 765

Eldred

Dalmatia

PIM®©2009
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Wescosville 138/69kV
transformer #1 is loaded over
the normal rating.
Additionally, both Wescosville
138/69kV transformers are
contingency overloaded for
the loss of the other.

Proposed Solution:

Install a new #4 138/69kV
transformer at Wescosville

Estimated project cost:
$4.179 M

Expected IS Date
5/1/2009

WWW.pjm.com

LEGEND

®  Subs [dentified
Substations
kV
o T115kV
138KV
o 230KV
o 345KV
- o 500kV
® TESKV
Transmission Lines
kV
A\ 115
138
A\ 230
o VA
/\ 500
o A s

<89

{

PPL Transmission Zone

J - \

BT yopL
| N\ Morris Park 0

iegfried

Whitekparsh BT

Jenkintown
doesaEymouty Meelng /

PIM®©2009




Short Circuit Upgrades

PIM®©2009



* The following breaker
upgrades are driven by the
new Essex-Kearny 138KV line

and closing the Kearny 138kV
bus tie

* Replace the following Kearny
138kV breakers with 80 kA
breakers:

— ‘1-SHT
— ‘15HF
— ‘14HF
— ‘10HF
— 2HT
— '22HF
— 4HT
— ‘25HF

» Estimated Project Cost:
$1.0 M per breaker

* Required IS Date: 06/01/2013

~

LEGEND

®  Subs Identified
Substations
kv

e 115V
138kV
230KV
345KV
500KV
® 7B5kV

o o o

Transmission Lines

>§

15
138
230
345

765
<69

2
A
’.t

V4 Deans

N\

A

/\ 500

A
=

|

PS Transmission Zone

&

Hinchmans Ay

Montville ¢Jackson Rd.

L onkRoseland
Belle Vitie

raynor
Y Dot Summit

“f-tinden o
8 QArthur Kill
oy Sevgaren
Mlerson A\{e.-'

~—Werher
E. Flghington -4

3 MNed Oak. -~ -

South River ' N
N.J.T. Aberdeen !
Preneau e

h. & \Réii Bahk

nBrunswic

PIM®©2009




* The following breaker
upgrades are driven by the
new Essex-Kearny 138KV line

and closing the Kearny 138kV
bus tie

* Replace the following Marion
138kV breakers with 63 kA
breakers:

- 2HM’
- 2LM’
- 1LV
- ‘6PM’
- 3PM’
- 4LV’
- 3LM’
- '1IHM’
— 2PM3
- 2PMYT’

» Estimated Project Cost:
$0.5 M per breaker

* Required IS Date: 06/01/2013

' LEGEND
y ®  Subs Identified
Substations
kV

o 115KV
138kV
230kV
345KV
500k
e  765kV

o o o

~

Transmission Lines

>§

15
138
230
345

765
<69

2
A
’.t

V4 Deans

N\

A

/\ 500

A
=

|

PS Transmission Zone

&

Hinchmans Ay

Montville ¢Jackson Rd.

L onkRoseland
Belle Vitie

raynor
Y Dot Summit

y-inden o
pkc 8 QArthur Kill
£G [ § sevipren
Mlerson A\{e.-'

~—Werher
E. Flghington -4

3 MNed Oak. -~ -

South River ' N
N.J.T. Aberdeen !
Preneau e

h. & \Réii Bahk

nBrunswic

PIM®©2009




« The following breaker
upgrades are driven by
the new Essex-Kearny

138KV line and closing the
Kearny 138kV bus tie

 Replace the following
Essex 138kV breakers
with 63 kA breakers with
at least a 2.5 cycle
contact parting time:
- ‘1BT
- 2PM’
— 2LV’
« Estimated Project Cost:
$0.5 M per breaker

 Required IS Date:
06/01/2013

~

LEGEND
®  Subs Identified
Substations
kv
e 115V

138kV
©  230kV
o 345kV
©  500kV
® 7B5kV
Tra
v

nsmission Lines

K

/\ 115
138

/\ 230

/\ 345

/\ 500

/\ 785

<69

7 £\

E. Flg

A
7,

PS Transmission Zone

&

Hinchmans Apd

Montville {Jackson Rd.

L onkRoseland
Belle Vitie

raynor
Y Dot Summit

[ S

émancg, :IEI"I
Minue S\ thur kil

oy Sogeren  /
Mlerson Ave /
% i

NyCybE[Centé:f"- .

~—Werher

ington BeTteits j
R, fdams yAed Oak. -~
PhanBrunswicRigoouth River-
. N.J.T. Aberdeen '
Deans Fleneau I

\Réii Ba'nk

PIM®©2009




* The following breaker
upgrades are driven by the
new Essex-Kearny 138KV line

and closing the Kearny 138kV
bus tie

* Change the contact parting
time on the following Essex
138kV breakers to least 2.5
cycles:

- ‘3LM’
- ‘2BM’
- ‘1BM’
- ‘3PM’
- '4LM
- ‘'1PM’
- 1M
» Estimated Project Cost:
$0.0 M per breaker
* Required IS Date: 06/01/2013

~

\

LEGEND

®  Subs Identified
Substations
kv

e 115V
138kV
230KV
345KV
500KV
® 7B5kV

o o o

Transmission Lines

>§

15
138
230
345

765
<69

2
A
’.t

V4 Deans

N\

A

/\ 500

A
=

|

PS Transmission Zone

&

Hinchmans Ay

Montville ¢Jackson Rd.

L onkRoseland
Belle Vitie

raynor
Y Dot Summit

y-inden o
8 QArthur Kill
oy Sevgaren
Mlerson A\{e.-'

~—Werher
E. Flghnington -4

q yAed Oak. -~

nBrunswicRigSouth River- e W

N.J.T. Aberdeen !

Pleneau o

h. & \Réii Bahk

PIM®©2009
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* The following breaker
upgrades are driven by
the new Essex-Kearny
138KV line and closing

the Kearny 138kV bus
tie

 Replace Foundry
138kV breaker '21P’

 Replace ECRR 138kV
breaker ‘903’

« Estimated Project
Cost: $0.5 M per
breaker

 Required IS Date:
06/01/2013

~

LEGEND
®  Subs Identified
Substations
kv
e 115V
138kV
230KV
345KV
500KV
® 7B5kV

o o o

Transmission Lines

| kv

/\ 115

138
/\ 230
/\ 345
/\ 500
/\ 785

<69

7 £\

A
7,

PS Transmission Zone

&

Hinchmans Apd?

Montville {Jackson Rd.

L onkRoseland
BelleViteg

raynor
Y Dot Summit

I s ;ﬁunset Fleet
B?Yway -1/ RoNyCyberCenter'.
dmancgy :IEI"I ; .
Minue S\ thur kil

Mlerson Ave /
% i

~—Werher

gedOak -

AN
PhaBrunswickgSouth River’
\ Deans

N.J.T Aberdeen

Preneau
\Red Bank

PIM®©2009




2009 Short Circuit Baseline Analysis for 115kV and 138kV Circuit
Breakers

PIM®©2009
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Replace
Baileysville138kV
breaker ‘P’

Estimated Project
Cost: $0.4 M

Required IS Date:

06/01/2009

LEGEND

Substations
kv

138kV

©  500kV

Transmission
kv

N\ s
13

7 8
/\ 230

/\ 345
/\ 500
/\ 785

<€9

Lines

AEP Transmission Zone

PIM®©2009




é/ AEP Transmission Zone

« Replace Riverview =il
138KV breaker ‘634’

» Estimated Project
Cost: $0.4 M =

 Required IS Date:
06/01/2009

LEGEND

Substations
kv

138kV

©  500kV

Transmission Lines
kv

/\ 115

138
/\ 230
/\ 345
/\ 500

A 765 - Mofintaineer

L

PIM®©2009




é/ AEP Transmission Zone

; —_— h
r Torrey
LEGEND | . ! n Central
®  Subs Identified R_’ Canton

Substations

kv
e 115KV
138kV
©  230kV
e 345kV
o 500kV
"‘\,\

 Replace Torrey
138KV breaker ‘W’

» Estimated Project
Cost: $0.4 M

 Required IS Date:
06/01/2009

Transmission Lines
kV
/\ 115 AEP
138
/\ 230
/\ 345
/\ 500
/\ 785

<69

PIM®©2009




é/ AP Transmission Zone

 Replace Yukon 138kV

breaker ‘Y-1’
 Replace Yukon 138kV
breaker ‘Y-2 /
 Replace Yukon 138kV
breaker ‘Y-3’
 Replace Yukon 138kV
breaker ‘Y-4’
* Replace Yukon 138kV RYukon
breaker 'Y-5 ol |
« Estimated Project pyr
Cost: $0.203 M per \ L o
breaker s
° Required IS Date: :;ansmission Lines PENELEC
06/01/2009 N
N 2 weid Energy Station
/\ 345
/\ 500
o

| |

PIM®©2009




é/ AP Transmission Zone

 Replace Yukon 138kV

breaker ‘Y-7’
 Replace Yukon 138kV

breaker ‘Y-8’ /
 Replace Yukon 138kV

breaker ‘Y-9’

 Replace Yukon 138kV
breaker ‘Y-10’

« Estimated Project | Yukon
Cost: $0.203 M per 8 s e '
breaker W a3
. Required IS Date: \ =
06/01/2009 . v
Tr.ans?:';:;ion Lines PENELEC
k\f/\ 115
f\\ i:: ﬁéﬁeid Energy Station
/\ 500
/\ 785

| |

PIM®©2009




é/ AP Transmission Zone

 Replace Yukon 138kV
breaker ‘Y-11"’

 Replace Yukon 138kV
breaker ‘Y-12’

 Replace Yukon 138kV
breaker ‘Y-13’

 Replace Yukon 138kV
breaker ‘Y-14’

d

« Estimated Project | Yukon
Cost: $0.203 M per 8 s e '
breaker W a3
. Required IS Date: \ =
06/01/2009 . v
Tr.ans?:';:;ion Lines PENELEC
k\f/\ 115
f\\ i:: ﬁéﬁeid Energy Station
/\ 500
/\ 785

| |

PIM®©2009




é/ AP Transmission Zone

 Replace Yukon 138kV
breaker ‘Y-16’

 Replace Yukon 138kV
breaker ‘Y-17"

 Replace Yukon 138kV
breaker ‘Y-18’

 Replace Yukon 138kV
breaker ‘Y-19’

d

« Estimated Project | Yukon
Cost: $0.203 M per 8 s e '
breaker W a3
. Required IS Date: \ =
06/01/2009 . v
Tr.ans?:';:;ion Lines PENELEC
k\f/\ 115
f\\ i:: ﬁéﬁeid Energy Station
/\ 500
/\ 785

| |

PIM®©2009




* Replace Pruntytown

138kV breaker ‘P-2’

* Replace Pruntytown
138kV breaker ‘P-5’

* Replace Pruntytown
138kV breaker ‘P-8’

* Replace Pruntytown
138kV breaker ‘P-9’

« Estimated Project
Cost: $0.203 M per
breaker

 Required IS Date:
06/01/2009

AP Transmission Zone

LEGEND
®  Subs ldentified
Substations
kV
o 15KV

138KV
o 230kV
o 345k
o 500kV
®  7BSKV
Transmission Lines
kV
/\ 115

138
/\ 230
/\ 345
/\ 500
/\ 785

<69

"N\-“-—
C
n we : ort Mai IE-
- N
— ™
Harrison ) Pru ntytown 5!
-  — J/ \’_’_\/\ I

PIM®©2009




* Replace Pruntytown

138kV breaker ‘P-11’

* Replace Pruntytown
138kV breaker ‘P-12’

* Replace Pruntytown
138kV breaker ‘P-14’

* Replace Pruntytown
138kV breaker ‘P-15’

« Estimated Project
Cost: $0.203 M per
breaker

 Required IS Date:
06/01/2009

AP Transmission Zone

LEGEND
®  Subs ldentified
Substations
kV
o 15KV

138KV
o 230kV
o 345k
o 500kV
®  7BSKV
Transmission Lines
kV
/\ 115

138
/\ 230
/\ 345
/\ 500
/\ 785

<69

"N\-“-—
C
n we : ort Mai IE-
- N
— ™
Harrison ) Pru ntytown 5!
-  — J/ \’_’_\/\ I

PIM®©2009




é/ AP Transmission Zone

e Replace Springdale \ -
138KV breaker ‘138C’
 Replace Springdale (
138kV breaker ‘138D’ —a T gatel
 Replace Springdale ))\ys\ Y
138kV breaker ‘138E’ //
 Replace Springdale
138kV breaker ‘138F’ }/
» Replace Springdale fK/LEmD nt _ Springdale
138kV breaker ‘138G’ 8 ceomas
« Estimated Project g Brunctsand | /
Cost: $0.203 M per = _\5{_4
breaker 2T
 Required IS Date: Tanaioslrites
06/01/2009 gl
Y N
N A s
;\\ ::: thukon

PIM®©2009




 Replace Springdale
138kV breaker ‘138P’
 Replace Springdale
138kV breaker ‘138R’
 Replace Springdale
138kV breaker ‘138T’
 Replace Springdale
138kV breaker ‘138U’
 Replace Springdale
138kV breaker 138V’

« Estimated Project
Cost: $0.203 M per
breaker

 Required IS Date:
06/01/2009

=0

-

}Mansﬁeld

Hoytdale

vl

AP Transmission Zone

e

LS
A

LEGEND

Substations
kv

138kV

©  500kV

Transmission Lines
kv

/\ 115

138
/\ 230
/\ 345
/\ 500
/\ 785

<69

)‘""’L‘\ﬂ\
Sl

Brunot Island

DL
Carson
C r

\ 3

NG

Springdale

i

Yukon

-_ L

PIM®©2009




é/ AP Transmission Zone

 Replace Belmont L L AL
138kV breaker ‘B-14’ /]

 Replace Belmont
138kV breaker ‘B-16’

 Replace Belmont
138kV breaker ‘B-17’

« Estimated Project
Cost: $0.203 M per

uskingum Riv

breaker
 Required IS Date: L
06/01/2009 w

o 115kV
138kV

o  230kV

© 345KV

o 500KV

® 785KV

Transmission Lines

kV

/\ 115
138

/\ 230

/\ 345

/\ 500

/\ 785

<69

"‘-..\'

PIM®©2009




é/ AP Transmission Zone

 Replace Butler
138kV breaker ‘H#1 s

Bank’ \
 Replace Butler : ’

138kV breaker ‘“H#H2 T
Bank’

« Estimated Project
Cost: $0.142 M per
breaker

LEGEND APS .

* Required IS Date: o swsoemes [0
06/0 1/2 009 :‘:Jhstatlons

o 115KV )——\
\\ 138KV
230kV
345KV
500KV

‘A‘ TB5kV

“| Transmission Lines /
B{ kv

a4 A s
138 Crescent
a4 A 20 /
/\ 345
/\ 500
/\ 785

<€9

North Beaver Township

Butler

Cabot

e 0o o o

Brunot Island

—'--\'.

PIM®©2009




é/ AP Transmission Zone

 Replace Charleroi = gfoscont
138kV breaker ‘#1

XFMR BANK’

« Replace Charleroi
138kV breaker ‘“H#H2 \
XFMR BANK’ i

« Estimated Project
Cost: $0.168 M per
breaker \

LEGEND

* Required IS Date: o
06/0 1/2 009 :‘:Jhstatlons

©  115kV

linton
BL Brunot Island

Carson

138kV
o 230kV
© 345KV
©  500kV
® 785KV
Transmission Lines
kV
/\ 115
138
/\ 230
/\ 345
1 /\ s00
/\ 785

<69

PENELEC

1T

PIM®©2009
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Replace Rivesville
138kV breaker
XFMR BANK’

Replace Rivesville
138kV breaker
‘#10 XFMR BANK’

Estimated Project
Cost: $0.142 M per
breaker

Required IS Date:
06/01/2009

‘#8

LEGEND

®  Subs |dentified
Substations
kv

e 115kV

138kV

©  230kV

e 345kV

©  500kV

® 7B5kV

Transmission Lines

kv

/\ 15

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

<69

AP Transmission Zone

PIM®©2009




é/ AP Transmission Zone

 Replace Armstrong RS
138kV breaker
‘Brookville’

 Replace Armstrong
138kV breaker
‘Reserve Bus’

» Estimated Project
Cost: $0.142 M per PENELEC
breaker - .

* Required IS Date: v
06/0 1/2 009 :‘:Jhstatlons

©  115kV

Armstrong

138kV Cabot APS
©  230kV

© 345KV
o 500KV
® 7B5kV
Transmission Lines
~ kV
N\ s
138
/\ 230
/\ 345
/\ 500
/\ 785

<69

PIM®©2009
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Replace Opequon
138kV breaker
‘Bus Tie’
Estimated Project
Cost: $0.142 M

Required IS Date:
06/01/2009

PENELEC

AP Transmission Zone

kv
©

o
o
°
°
Tra
kv

|

LEGEND

Subs Identified

Substations

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

nsmission Lines

/\ 115

138

/\ 230
/\ 345
/\ 500
/\ 785

<69

y Bt;.é_i_nf_:gton
AP

e Meadow Brook

Dominion

Bodinsboro

Monocacy
2pleneag

PIM®©2009
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Replace Ringgold
138kV breaker ‘#3
XFMR BANK’

Estimated Project
Cost: $0.142 M

Required IS Date:
06/01/2009

AP Transmission Zone

=
PENELE

LEGEND

f ®  Subs Identified

Substations
kv
o 115KV
138KV
o 230kV
o 345k
o  500kV
®  TBSkV
Transmission Lines

Ringgold

b Boqnsboro
N Bedm__gton : .

/jﬁ;n inion

\.—-——-""-/-

Carroll
Q

PIM®©2009
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Replace Edgelawn
138kV breaker
‘GOFF RUN #632’

Estimated Project
Cost: $0.142 M

Required IS Date:
06/01/2009

LEGEND

®  Subs |dentified
Substations
kv

e 115kV
138kV
230KV
345KV
500KV
TSk

e 0o o o

Transmission Lines
kV
N\ s
138
/\ 230
/\ 345
/\ 500
/\ 785

<€9

¥ &

7

‘

ofintaineer !

AP Transmission Zone

\Auskmgum i
verly
terford

Edgela}wn

PIM®©2009




é/ AP Transmission Zone

r Replace Redbud 3 |
138kV breaker ‘Bus
Tie’

« Estimated Project
Cost: $0.142 M

 Required IS Date:
06/01/2009

(T TN
J"P— \-—"‘v-—-—-_ el i Dickerson Station "D"

X Redbud

LEGEND 7. °

®  Subs |dentified

Substations b TN
/ Pleasant Yiew
o kv ——k,,\ Meadow Brook e
o 115kV ;

138kV
230k
345k
500KV
® 7B5kV

o o o

Dominion

Transmission Lines
kv
N\ s
138
/\ 230
A /\ 345

/\ 500 i Gainggville

/\ 785

<€9
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é/ AP Transmission Zone

» Change reclosing on
Belmont 138kV breaker
(B_71

 Change reclosing on
Belmont 138kV breaker

uskingum Riv
IB_91
terford
» Change reclosing on
Belmont 138kV breaker
‘B-12’
 Change reclosing on
Belmont 138kV breaker o R
‘ B = 1 9 ' Substations
« Change reclosing on =
Belmont 138kV breaker 2
‘B'Zl, o 500kV
« Estimated Project Cost: i
$10 K /\ 115
* Required IS Date: e
06/01/2009 N
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é/ AP Transmission Zone

» Change reclosing on ELEC
Cabot 138kV breaker ‘C-
X X
 Change reclosing on
Cabot 138kV breaker ‘C-

A’
« Change reclosing on
Cabot 138kv breaker ‘C- 'rNorth Beaver Township
o’ |
« Estimated Project Cost: . Hoytdale g
$1.0K =3 =
 Required IS Date: sl
06/01/2009 o

® 785KV
~| Transmission Lines

K rescent
A N 15 DL
138
/\ 230
/\ 345 Brunot Island
/\ 500
N\ s Carson

<€9
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é/ AP Transmission Zone

« Change reclosing on Ze
Willow Island 138kV
breaker ‘Fairview #84’ £

« Estimated Project Cost:
$1.0K

 Required IS Date: uskingum Ri
06/01/2009

/= . Pleasants Willow Island
LEGEND 4 . IO
®  Subs ldentified

Substations |
kv |
-] 115KV - :
138KV - =5
230kV x,
345KV A P S
500kV -
® 7BSkV
Transmission Lines
kV

/\ 115
/\ 230
/\ 345
/\ 500
/\ 765
7 <69
il N\~

o o o
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= 4

Increase contact
parting time on
Wagner 115kV
breaker '32-3/2’

Increase contact
parting time on
Wagner 115kV
breaker '34-1/3’

Estimated Project
Cost: $0.0 M per
breaker

Required IS Date:
06/01/2009

BGE Transmission Zone

Wilde Lakegoumb _. 2
- n

noWaERRIVa

Wagner .Br.a.ndc.}.n Shores
Mt. ZidgBrighton p =0

Sa Spring
Norbeck ;

N\ Bells il . s o b WA

/- PEPCO oy Visy \ | Y
.."Clarendon enningRitt:hi
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Lo eNeoon s
i |\ Alabama Ave | Ny

R Gy EIE Plains
PRI Oy \Palmers Coge

DPL

: /\ 230

LEGEND

I ®  Subs Identified

Substations

1| Voltage (kV)

o 115kV
138kV
230kV
345kV
500KV
& 7B5kV

o o o

| Transmission Lines
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/N 15

138

J\ 345

il A\ s00
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- Y Dayton Transmission Zone

 Replace Greene 138kV
breaker ‘GJ-D’

 Replace Greene 138kV
breaker ‘GJ-E’

 Replace Greene 138kV
breaker ‘GJ-F’

 Replace Greene 138kV
breaker ‘GJ-H’

* Replace Greene 138kV
breaker ‘GJ-I’ P

» Estimated Project Cost: e
$0.185 M per breaker s s

« Required IS Date: I ,\ N
06/01/2009 N
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é/ Dominion Transmission Zone

 Replace = s""'" y "‘.’g‘hm"
Grav NS, §

Chesapeake 115kV ok,
breaker ‘SX522’
 Replace

Chesapeake 115kV
breaker ‘T202’

» Estimated Project
Cost: $0.2 M per

Oy, Tabb

oo W“Ches ' shennenk
Ve “\ port News

enns Church
M Tannere Poi
el C"ﬁenh" _{Churcpland s i '.=_.._'3. :
- —~ v eeves 1 ree wm i
s g 'I. u|1 '@ ynﬂ \Fen
=0 ‘, Gy enR

y Seuth

0 > B AR

.":-; :.-»' Chesapeake Energy Center
LEGEND o ‘"
breaker > aesi [N - wbor
« Required IS Date: Hulsehchemcatenvess
06/01/2009 : i oo
=1 o 3askv Doeminion \.
o  500kV \

Fis :'. . 1 X
s
.

Transmission Lines T
KV

Sunbu
= A i Y
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/\ 230 N\ Silgo=7, =,
A\ 345 \
/\ 500 pRaubace | N/
/\ 785 D¢

~ <69 br Steel Nt
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é/ Dominion Transmission Zone

 Replace Possum N e N [
Point 115kV breaker e _ o .

 Replace Possum
Point 115kV breaker
‘L92-1

 Replace Possum

Point 115kV breaker \ o,
‘L92-2’ LEGEND

®  Subs Identified

,’ Franconla

il O N . ¥ oo 5
Mg ¥ '-‘ il
O oo .H
¥ /
coquan

A f . Ogden Martin AUG
US
i edbndge PEPCE

Warrenton

/ ) Roint
Hes: = awkins Gate '

JPossum’Point

- Estimated Project Loxngtorfte (GMECO)
Cost: $0.2 M per | - S =
breaker .= '

® 7B5kVY

* Required IS Date: [ s
06/01/2009 L

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

<69

o Birchwogg
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é/ Dominion Transmission Zone

* Replace Suffolk
115kV breaker
‘T202’ P D"’ ”"“ _Yorkion

ipioh |

/ : . SR ;-[-7(',-!" '_ ; N
» Replace Peninsula S N

115kV breaker . \},{1 posesyte 3 bPenl nsula
'SC202" P e T

» Estimated Project

Cost: $0.2 M per N
breaker
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Substations

 Required IS Date: w

o 115kV
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é/ DUQ Transmission Zone

* Replace Universal 138kV - 9
breaker  ‘Z-152’

 Replace Universal 138kV
breaker ‘Z-78’

 Replace Universal 138kV
breaker ‘NO 1-3

« Estimated Project Cost:
$0.3 M per breaker

* Required IS Date:

Universal
06/01/2009 B e e e .
Substations *g"
W Carson
o 115kV C r

138KV
230kV
345KV
500KV
2 TB5kV PsS
Transmission Lines
kv

N\ s

138 b‘r’ukon

/\ 230 |

/\ 345

/\ 500

N PENELEC
\

Hoytdale

Mansﬁel:l/
eaver \afle
- D y
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"
e 0o 0o o
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* Replace Dravosburg

138kV breaker ‘Z-91’

 Replace Dravosburg
138kV breaker ‘Z-87°

 Replace Dravosburg
138kV breaker ‘Z-76’

 Replace Dravosburg
138kV breaker ‘Z-77'

 Replace Dravosburg
138kV breaker ‘Z-74’

« Estimated Project Cost:

$0.309 M per breaker

 Required IS Date:
06/01/2009

DUQ Transmission Zone
/// Y

DL Brunot Island

Carsen

Dravosburg

LEGEND
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Substations
kv
o  115kV
138KV
© 230KV
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Replace Elrama 138kV
breaker ‘#3 SYN B’

Replace Elrama 138kV
breaker ‘#4 SYN REA’

Estimated Project
Cost: $0.318 M per
breaker

Required IS Date:
06/01/2009

e I:/
eaver/y ey
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kV
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Replace Brunot Island
138kV breaker ‘GEN2
69 XFMR’

Estimated Project
Cost: $0.3 M

Required IS Date:
06/01/2009

DUQ Transmission Zone

1 \

Brunot Island /

Carson
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= 4

Replace Cheswick
138kV breaker ‘2A/2B
CAP’

Estimated Project
Cost: $0.318 M

Required IS Date:
06/01/2009

\
Hoytdale
Cabot
Mansﬁe!;j”/
! Eaver/\; ey
s Qrescent Cheswick
Va LEGEND .
®  Subs [dentified
Substations
kv BrunotIsland
-] 115KV —
138KV
e 230kV CaegH
© 345KV Cohifer
© 500KV
® TBSkV

\ Transmission Lines
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é/ ME Transmission Zone

« Replace » '
Hunterstown 115kV I
breaker ‘96392’ e i

* Replace ~_ ¢
Hunterstown 115kV
breaker ‘96292’ e

 Replace
Hunterstown 115kV
breaker ‘99192’ Wooka

« Estimated Project
Cost: $0.225 M per s
breaker -~ [

« Required IS Date: G S
06/01/2009 1 - I

e

il A s nsboro

i VAN

[l : - \\a’%w.mry
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= 4

Replace Portland
115KV breaker
‘05312’

Replace Portland
115KV breaker
‘92712

Estimated Project
Cost: $0.225 M per
breaker

Required IS Date:
06/01/2009

~.

ME Transmission Zone

Blooming Grove

ee Newton

LEGEND
®  Subs |dentified
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 Replace ECRR
138kV breaker ‘901’

 Replace ECRR

138kV breaker ‘902’:

» Estimated Project
Cost: $0.5 M per
breaker

 Required IS Date:
06/01/2009
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A1

PSEG Transmission Zone

TI’D{!I"I(\I’U = i A
n & Newark ECRT? %3 ES sex ! 'ﬂ\\a_lNevlvgt&
. ot Summit !
 Replace Linden SO fosex coungyFederal Square g'\fe""ark Bay o
138 kV breaker c7 P B; Passaic Valley Sewerage Commission ‘\/ "\\edson County —e
\\,—k-\_\ }/ B ‘/ a
. ] i Doremus Pl. New York City MetroArea Bayonne’ //
« Estimated Project | Sk A
Springfield Rd N ;i [New Yotk City Metro Area g,
COSt. $0 . 5 M per NOﬂh’jAve.; Be\aAJf'/foﬁi?O':’:\CltyMetroArea >
4 j Bayonne Cogen /’
breaker Mdone Bayway /LMo )
° Warnanco """"""" )

Required IS Date:
06/01/2009
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é/ PN Transmission Zone

* Replace Glory \ Tt
115kV breaker ‘NO.7
XFMR’ : ‘

» Estimated Project \ gl

Cost: $0.225 M APS

1

 Required IS Date:
06/01/2009
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é/ PN Transmission Zone

* Replace Shawville
115kV breaker ‘NO. orpst Carbon Cantar
1B TX’ '

* Replace Shawville
115kV breaker  ‘NO.

Quehanna

2B TX
* Replace Shawville :
115kV breaker  ‘NO. \ Karthaus
14 XFMR’ Shawville
LEGEND .(
 Replace Shawville ‘o suees )
115kV breaker  ‘NO. v ' T
15 XFMR’ . s PENELEZ
» Estimated Project i s
Cost: $0.225 M per (Bl T '
breaker w/\ 15 g Sh gletown
 Required IS Date: b 5\\
06/01/2009 A
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é/ PN Transmission Zone

 Replace Shawville
115kV breaker o e i

‘Philipsburg’ i
« Replace Shawville cushanna
115kV breaker
‘Garman’ v
 Replace Shawville o
115kV breaker Stiyivile
‘Dubois’ Woricd 3\
« Estimated Project —_—
Cost: $0.225 M per 2 e PENELE
breaker o sm o
. / L] 755.le . g
 Required IS Date: , "
115 ) gletown
06/01/2009 \ f\
/\ 345
/\ 500
/\ 785
N s
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