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é/ Northern New Jersey Update

« Two alternatives are being evaluated
to address the issues identified in
Northern New Jersey

— 230 kV Option: rebuild several
existing 138 kV lines and
associated substations at 230 kV F

— 500 kV Option: extend a new 500
KV line from Branchburg to g
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,OSaddle Brook
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2 West Caldwello Athenia
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Roseland to Hudson along with
some underlying 230 kV
reinforcements

« PJM has hired an independent - \
engineering firm to evaluate the cost, ~

$oy 138
Substations
Voltage (kV)

constructability and effectiveness of

each option. 73 N R /e
* Results of the study will be shared with ) ' .} oL

stakeholders at a follow-up TEAC
meeting

WWW.pjm.com PJM ©2008



Mid-Atlantic Power Pathway (MAPP) Project Update
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2013 Reactive Analysis




B

« \oltage collapses:

— Loss of Conastone
— Peach Bottom
500 kV line

— Loss of Keeney —
Rock Spring 500
kV line

* Low voltage

violation:

— Cochranville 230
kV bus / loss of
Peach Bottom —
Rock Spring 500
kV line
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2013 CETO Voltage Analysis — MAAC
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é/ 2013 CETO Voltage Analysis — EI\/IAAC

Dalélille

* Voltage collapse:

Loss of Cedar
Creek — Red Lion

230 kV line
* Low voltage
violations:

— Cochranville 230 kV |
bus / loss of Rock
Spring — Keeney o
500 kV line g

— Cochranville 230 kV J::t;;,:is:?::’um
bus / loss of Peach 7%
Bottom — Rock =
Spring 500 kV line | =

ok v st
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2013 N-2 Baseline Upgrades




- Steel Tap - Steelton 230 kV
line / loss of Cumberland-
Juniata 230 kV line and
Cumberland #2 230/69 kV
transformer + loss of West
Shore-Brunner Island 230

kV line and West Shore #2
230/69 kV transformer

-  Steelton-Steel H1 230 kV
line / loss of Cumberland-
Juniata 230 kV line and
Cumberland #2 230/69 kV
transformer + loss of West
Shore-Brunner Island 230
kV line and West Shore #2
230/69 kV transformer

-  Steelton-Steel H3 230 kV
line / loss of Cumberland-
Juniata 230 kV line and
Cumberland #2 230/69 kV
transformer + loss of West
Shore-Brunner Island 230
kV line and West Shore #2
230/69 kV transformer
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é/’ PPL N-2 Baseline Upgrades

- Brunner Island - West L | Legend
Shore 230 kV line / loss of 8! o
Cumberland - Juniata 230 5 i
kV line and Cumberland #2 B ‘ ’
230/69 kV transformer +
loss of Steel Tap 230 kV
bus and Steelton #1 230/69 .
kV transformer

- West Shore - Steelton 230
kV line / loss of PPL \
Cumberland-Juniata 230 kV <. pecerien A
line and Cumberland #2 ' .
230/69 kV transformer + 7 AN s
loss of West Shore-Brunner il

A

Juniata

Dauphin

— N —

Island 230 kV line and West g gt 'm' oo
Shore #2 230/69 kV o

transformer Steelton m' @ iiin

- Juniata - Cumberland 230 oo
kV line / loss of Brunner
Island - West Shore 230 kV el e /
line and West Shore #2 Cumberland AWest'Shore 4
230/69 kV transformer + ¥ e =
loss of Steel Tap 230 kV
Eus andeteeIton #1 230/69

V transformer
=

.
/—_\f Brunner Island
= —

f—‘ = Mcfigt pVolf
—— 0
.
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2 PPL N-2 Baseline Upgrades

. 0 SUiman
- The following soge
upgrade addresses 7 =
the previous 6 Dauphin o
V|O|at|0n5 / Tu:mIn:;il.iml
. . . PPL. . saysiiie _ ersheyv ?3 4
- Rebuild existing / o~
Brunner Island — e “ L A
West Shore 230 kv~ R - |
I \ SRlummelstown \ NS i
line and add 2nd ] [N
Brunner Island — I |~ ,
West Shore 230 kV i
Cumberiand

line
- Estimated Project
Cost: $34 M

« Expected IS Date: /
6/01/2013 A

~Hempfield
—— ‘L:)’ﬁ_x"'hﬂ

WWW.pjm.com 10 PJM ©2008



B

PPL N-2 Baseline Upgrades

- The following ‘ s
upgrade addresses e = |
the previous 6 T I o m
violations prior to the i . s =
Brunner Island — - R
West Shore 230 kV \ ~
line rebuild in 2013 e L A

- SPS Schemetodrop - : ,g | jf
190 MVA of 69 kV ok
radial load at West N i Ay i
Shore and 56 MVA e O ! g e
Of 69 kV rad|a| |Oad Cumberand Wést‘Shore\ _____ b -
at Cumberland \4&: U Vi aang® e

- Estimated Project : e AL ’>\\‘ W
Cost: $0 M teaner, o]

A Brunner Island

, ME =
« Expected IS Date: /—v v/

6/01/2010 7.
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B

- Susguehanna —
Jenkins 230 kV line /
loss of Susquehanna —
Lackawanna 500 kV
line + loss of Mountain
Tap 230 kV bus

- Susquehanna —
Jenkins 230 kV line /
loss of Susquehanna —
Lackawanna 500 kV
line + loss of
Susquehanna-
Mountain Tap 230 kV
line

- Susquehanna —
Jenkins 230 kV line /
loss of Susquehanna —
Lackawanna 500 kV
line + loss of Stanton-
H1 230 kV bus

WWW.pjm.com 12
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PPL N-2 Baseline Upgrades
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B

- The following
upgrade addresses
the previous 3
violations

- Proposed Solution:
SPS Scheme at
Jenkins substation to
open the Stanton #1
and Stanton #2 230
kV circuit breakers
after the second

contingency

- Estimated Project
Cost: $0 M

« EXxpected IS Date:
6/01/2013
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é/ PEPCO N-2 Baseline Upgrades

Legend
Substations

- Quince Orchard — Bells
Mill (030) 230 kV line /
loss of Bells Mill (028)
230 kV bus + loss of
Eells Mill (029) 230 kV y A\

us . & / B Tansm ission Lines

- Quince Orchard — Bells
Mill (028) 230 kV line /
loss of Bells Mill (029)
230 KV bus + loss of
Eells Mill (031) 230 kV

us

- Recommended
Solution: Upgrade
terminal equipment on
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230KV
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Fy,

PEPCO N- 2 Baseline Upgrades

Balimorgsietro,

Gaithersburg \Norbeck e
- Oak Grove — Ritchie o
23061 230 kV line / ; 2
loss of Oak Grove — Nk o m=
Ritchie 23058 230 2
kV line + loss of Oak .
Grove — Ritchie 5 an
23060 230 kV line (S;}::":‘m % - |
- Recommended T e
Solution: Upgrade Clarsngon Buzzard Poi—Ofsm [ 0ak Grove | | o
Oak Grove — Ritchie &N o -
23061 230 kV line A
- Estimated Project e
Cost: $3.25 M Palmers Corner
« EXxpected IS Date: gruches gl
6/01/2013 daN
/ \Panda Bralywine Cogeneration Facili

WWW.pjm.com

PJIM ©2008

RS



Fy,

PEPCO N- 2 Baseline Upgrades

Balimorgsietro,

Gaithersburg \Norbeck e
- Oak Grove — Ritchie o
23058 230 kV line / ; 2
loss of Oak Grove — Nk o m=
Ritchie 23059 230 2
kV line + loss of Oak .
Grove — Ritchie 5 an
23060 230 kV line (s;}f::m %’ - |
- Recommended T e
Solution: Upgrade Clarsngon Buzzard Poi—Ofsm [ 0ak Grove | | o
Oak Grove — Ritchie &N o -
23058 230 kV line firer
- Estimated Project e
Cost: $3.25 M Palmers Corner
« EXxpected IS Date: gruches gl
6/01/2013 daN
/ \Panda Bralywine Cogeneration Facili
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Fy,

PEPCO N- 2 Baseline Upgrades

Balimorgsietro,

Gaithersburg \Norbeck e
- Oak Grove — Ritchie o
23059 230 kV line / ; 2
loss of Oak Grove — Nk o m=
Ritchie 23058 230 2
kV line + loss of Oak .
Grove — Ritchie 5 an
23060 230 kV line (s;}f::m %’ - |
- Recommended T e
Solution: Upgrade Clarsngon Buzzard Poi—Ofsm [ 0ak Grove | | o
Oak Grove — Ritchie &N o -
23059 230 kV line firer
- Estimated Project e
Cost: $3.25 M Palmers Corner
« EXxpected IS Date: gruches gl
6/01/2013 daN
/ \Panda Bralywine Cogeneration Facili
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B

-  Oak Grove — Ritchie
23060 230 kV line /
loss of Oak Grove —
Ritchie 23058 230
kV line + loss of Oak
Grove — Ritchie
23059 230 kV line

- Recommended
Solution: Upgrade
Oak Grove — Ritchie
23060 230 kV line

- Estimated Project
Cost: $3.25 M

« EXxpected IS Date:
6/01/2013
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é/ DPL N-2 Baseline Upgrades

Harmony” /“€hurchto

/i Wil M Legend
r/ /’ [ 4 Substations o
Keeney Pennswle Voltage

r——— Rocks$ Springs
- Cecil - Colora 230 kV line oonowingoéCO'Ora

/ loss of Lums — Reybold \ o o -
138 kV line + loss of N o L e .
Glasgow — Keeney 138 L G B o ]
kV line | T > =

@ ek

Transmission Lines
1| voitage
|

- Ol City — Steele 138 kV
line / loss of Glasgow —
Mount Pleasant 138 kV
line + loss of Lums -
Reybold 138 kV line

- Qil City — Church 138 kV
line / loss of Glasgow —
Mount Pleasant 138 kV
line + loss of Lums -
Reybold 138 kV line

-  Recommended Solution:
Build a new Church —
Wye Mills 138 KV line

- Estimated Project Cost:
$17.5M

« Expected IS Date:
6/01/2013

4 Greenshoro
f;?idgely

) i - ! B S o ? [
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é/ DPL N-2 Baseline Upgrades
;,flbbEFg:sen & : \\\ ‘\\'\ J‘ i d’

- Steele 230/138 kV |
transformer AT21 / loss of v g =
Steele 230/138 kV e
transformer AT20 + loss of . e
Mount Pleasant — Townsend . o o :
138 kV line o '

= Steele 230/138 kV 1,13‘::::“ == N \Tfthnsmission Lines
transformer AT20 / loss of o
Steele 230/138 kV A/
transformer AT21 + loss of o
Mount Pleasant — Townsend
138 kV line AN

- Townsend — Church 138 kV A
line / loss of Steele 230/138 s —
kV transformer AT20 + loss of | 7 | P
Steele 230/138 kV L L
transformer AT21 Nt - ¥ O e

- Recommended Solution: Add 7/ /

a 3rd Steele 230/138 kV =
transformer R
- Estimated Project Cost: $8 M <-°,
«  Expected IS Date: 6/01/2013 I
)

= b
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ComED Baseline Upgrades




B

Dynamic Voltage
Criteria & Voltage
Stability Criteria

e Solution: Add a 300
MVAR SVC at
Elmhurst 138 kV “Red”

e Solution: Add a 300

MVAR SVC at
Elmhurst 138 kV
“Blue”
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2013 CETO ComED Load Deliverability / Northeast

Subzone Discussion Update
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B

Voltage Stability

 Solution: Install 115.2
MVAR switched
capacitors at the
following locations:

East Frankfort 138 kV

Lisle 138 kV Red

Lisle 138 kV Blue

McCook 138 kV Red

McCook 138 kV Blue

Wayne 138 kV Blue

Wayne 138 kV Red

Crawford 138 kV Blue

Crawford 138 kV Red

Bedford 138 kV Blue

Bedford 138 kV Red

Wolfs 138 kV (57.6
MVAR)

WWW.pjm.com

2013 CETO ComED Load Deliverability / Northeast

Subzone Discussion Update
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« Thermal Overload of
East Frankfort —

Goodings Grove 345
kV “Red”

« No contingency — all
facilities in Service

« Solution: Add a 2nd
East Frankfort 345 /
138 kV
Autotransformer

« Generator and Load
Deliverability

 |S Date: June 2013
e Cost Estimate: TBD
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Potential ComkEd Baseline Upgrades
s Blredife - [r Blue Island G’J'\xﬁ_érgyrnham

%ﬁ(po i Oak Forest Chicago MetroArea .
| Harvey 1
| i
‘ i
ey Park East Chicagdl] |
ammon

I Homewood |
‘ |
| |
Joliet | i
: \ i

L Munster
Hili i Chicago Hejghts ‘
iEast Frankfort !

Z i ] : Dyer
! Bl 1? |

/S N OO saus Village ‘
/University Parki\North E.C. Legend Ll

Substations .
7 \e Voltage S\
ComEd ‘-L'-;L, rete g % -
Wilton Ctr \

zz2zzzzg°%

Lincoln Energy Center

Transmission Lines
Voltag
AN
— AV AT
0

Peaotone

' (=7 counies
E7
//‘v Trans Lines identified '
. o Subs identified ‘
Davis Creek —
] o Subs identified ’."i
| =
~ —— e —— :
PJM ©2008 e __




Fy,

Thermal overload of Wolfs
345/138 kV “Blue”
transformer for the loss of
the Wolfs 345/138 kV
“Red” transformer

Thermal overload of Wolfs
— Oswego 138 KV “Blue”
for the outage of Wolfs —
Oswego 138 kV “Red”

Solution for both
violations: Replace the
existing baseline upgrade
to install a 2"d Wolfs
345/138 kV transformer.
The replacement project
Is a 345/138 kV
transformer at Plano
“Red”

Generator Deliverability

Estimated Project Cost:
TBD

IS Date: June 2013
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Chicago Metro Area
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ComkEd Baseline Upgrades
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é/’ ComEd Baseline Upgrades

! Elburn i
» Thermal overload of | Seit Charkes | % st Chicago
. ! jl\/last r Chicago Metro Area

Plano — Electric | =5y gl L
JunCtlon 345 kV f "-au_ig:Ro:(T—%"flecmc Junction
I’ I Hinckle i

Red” for the loss of = e ‘

J oclridge /

the parallel circuit | N

» Solution: Install a
second 345/138 kV Plano
Yorkville Lokl /

transformer at Plano ~ . s L= .
“Red” ComEd oltage

Deliverability s |

. . Shorprocd Joliet . ° " N
 Estimated Project | |

IICounty E.C. dl A A e |

Cost: TBD
e |S Date: June 2013

Joliet /
120 N
ElW d 161 %

# = h D Collins ; Lincg /‘\9’ s Lirgs idertiied fI
ﬁ o N i o Subs identified ’
o i o Subs identified ‘I""
! | —~ i Wilmington g
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« Thermal overload of
Prospect Heights
345/138 kV “Red”
transformer for the
loss of Prospect
Heights — Leithton
138 kV line 11708

« Solution: Add a
breaker at Aptakisic
138 kV to split the
line in two for the
11708 contingency

* Load Deliverability

« Expected IS Date:
6/01/2013

e (Costestimate: TBD

/__h"' —
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ComkEd Baseline Upgrades

; Round Lake Beach
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 Thermal overload of
Goodings Grove
345/138 kV “Red”
transformer for the
loss of Blue Island —
Alsip 138 kV

e Solution: Install a
third 345/138 kV
transformer at
Goodings Grove
“Red”

e Generator
Deliverability

e |S Date: June 2013

» Cost Estimate: TBD
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ComkEd Baseline Upgrades

Bedf?'dJ Park

Blue Island

! Oak Forest
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|
|
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\
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e
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* Thermal overload of

East Frankfort —

Goodings Grove 345
kV “Blue”

* No contingency — all
Facilities in Service

e Solution: Install a
2nd East Frankfort
345/138 kV
Autotransformer and
reconductor Country
Club Hills —

Matteson 138 kV

» Load Deliverability
* |S Date: June 2013
e Cost Estimate: TBD

WWW.pjm.com

U\ [ Romem}rﬂaf 7777777777

l
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 Thermal overload of
0902 Frankfort —
New Lenox 138 kV
for the loss of

Dresden —
Shorewood 138 kV

e Solution:
Reconductor line
0902 Frankfort -
New Lenox 138 kV

« Expected IS Date:
6/01/2013

« Cost Estimate: TBD

=
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ComkEd Baseline Upgrade

Bolingbrook
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Chicago Metro Area
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é/ ComeEd Baseline Upgrade

i aarnrnur
Homewood

Jolief X i
« Thermal overload of .. ! Jﬂ” - bicnge tilrts
‘JOII%tI' 7, = |E§St Frankfort Sauk ffillage

138 kV line 0902 7 | ,
between E. Frankfort / ¥\ R

TSS 66 and Davis Y

Creek TSS 86 tap I
for the loss of East g o
Frankfort — Matteson Linooln EnergyiCenter
138 kV T

« Solution: Increase ComEd pectone o |
the capacity of the =~ = wmwa~= -~ .4 & . =l o =~ K
overloaded section o am

« Expected IS Date: o %

6/01/2013 | j .B.‘;'L’i? Creek
e Cost Estimate: TBD /

——

—_:___‘\ Counties

rans Lines identified
o Subs idertified
m\_ Kankakee
s I

WWW.pjm.com 31 PJM ©2008 . —

i
o]
BRRR




ComED Supplemental Upgrades




Fy,

Provide new service
to a data customer
west of Electric
Junction on lines
11104 & 11106

Supplemental
Project

Expected IS Date:
6/01/2013

!
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ComEd Supplemental Upgrade

e
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Fy,

* Add 345/138 kV

Transformer 81 at
Pontiac to serve a
new customer
Interconnection

« Supplemental

Project

« Expected IS Date:

6/01/2013
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Delmarva Baseline




é/ Load Deliverability Violation - Delmarva

« Voltage collapse / loss of
Indian River unit 3 V7

« Voltage collapse / loss of
Cedar Creek - Red Lion 230
KV line _

» Voltage collapse / loss of = S0
Keeney - Steele 230 kV line

« Recommended Solution:
Convert the 138 kV network
path from Vienna to Loretto to
Piney Grove to 230 kV and
add 230/138 kV transformer at

[%5

Legend

2) P, @ (dentified Substation
A f femm

434 Identified Line
] Substations
/| Voltage
© 765KV
©  500kV

S| © 345KV
2 o 230kv

o 161kV

o 138KV
Transmission Lines
Voltage
/\/ 765
/\/ 500
AN\ 345
N/ 230
/\/ 161
N 138

@7 Urban Areas

& PJM Zones

S

\
'\. L
" Indian

‘}
\
W nRivert %
Loretto 230 kV station F s

« Estimated cost: $40M
- EXxpected in-service date:
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_g,pjm Load Deliverability Violation - Delmarva South

* Glasgow - Mt. Pleasant 138 kV
line / loss of Lums Pond - Reybold
138 kV line

— See solution for the same line
on Delmarva load deliverability
violation slide

« Delmarva South load deliverability

test also has same voltage 7 : Suositons
violations as Delmarva load U = ) # o
deliverability as well as several ™ o o

iIssues on the underlying 138 kV
and 69 kv

— See solution for the same
voltage issues on Delmarva
load deliverability violation
slide
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ézpjm Generation Deliverability Violation — Delmarva

Keeney 500/230 kV
transformer CKT 1/ Loss of
Keeney — Red Lion + Keeney
500/230 kV transformer CKT 2
(Line_FB)

Keeney 500/230 kV
transformer CKT 2 / Loss of
Keeney — Red Lion + Keeney
500/230 kV transformer CKT1
(Line_FB)

Recommended Solution: Add
two additional breakers at
Keeney 500 kV

Estimated cost: $4.5M

Expected in-service date:
June 1, 2013
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Short Circuit Upgrades




2/ PS Breaker Upgrades

LY\

] dawinoime
/\//—jn air Lawn RE Legend
ew Milford

- Replace Essex i
138 kV breakers |
41L.M, 1LM, 1BM,
2BM

- Estimated
Project Cost: — L =Y L
$0.400 M per ey [ 2=
breaker A By »

« Expected IS
Date: 6/01/2009

Jackson Rd. Ségjdle Bk
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PS Breaker Upgrades

1 / i bergpn ; i
\\ Legend
New Yolk City Metro Area | substations

- Replace Linden i ook Ra. -l -
138 kV breaker 3 b / wo

- Estimated | \\77"9

Project Cost: i

$0.400 M

« Expected IS
Date: 6/01/2009

v
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e
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é/ PS Breaker Upgrades

Y /[ Legend
7 .| substations
g Voltage

[«] BakY
[« ] 115Ky
1206
138K
161K
230KV
5K
S00KY
TBSKY

- Replace
Metuchen 138 kV
breaker ‘2-2
transfer’

- Estimated
Project Cost: <
$O4OO M ’Somer.\;r)imljyér '\‘fiiter e

« EXpected IS e e
Date: 6/01/2009  sumymeadeRd. =

Bennetts Lane

Wk o= =
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rd /i
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’/ A . b [\k“ ] i o - oy o
Raritan River (Sayrevillg)gharin Project - Ao T
0 ] e / o
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e ‘l
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¢
!
!
|
i
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\
ﬁ?fiﬁceton Lincroft
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B

- Replace Athenia
230 KV breaker
31H

- Estimated
Project Cost:
$0.400 M

« Expected IS
Date: 6/01/2012
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PS Breaker Upgrades
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B

- Replace Bergen
230 KV breaker \

10H

- Estimated
Project Cost:
$0.400 M

« Expected IS

Date: 6/01/2012

WWW.pjm.com

- X
le
RE
Fair Lawn
New Milford
i
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é/ PS Breaker Upgrades

|[ZHoutn IVI'c:lllW'dl_l‘_\\\ Ayach VL ey
\\\‘*\\ Substati:::end
- Replace
B i
Saddlebrook 230 , L Hillsdale | o =
Jf 230K
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B

- Replace 13 Oak
Grove 230 kV e
breakers

- Original Driver: Q48
— Calvert Cliffs N
nuclear project due N
in 12/15/2015

- Baseline driver:
PEPCO 2012
Baseline upgrades

- Estimated Cost:
$1.5 M per breaker :

« Expected IS Date: |
6/01/2012

i Laurel

Benr;*ing\
N B———Ritchje

#

/PEPCO

(. Alabama Ave.

Ao
,‘\\77"/‘ |
| y
\\ ‘l‘ //
7 .
Potomac River
oJef

le ferfsoﬁ)St.
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B

o
- Replace Eastalco —

230 kV breaker
D-26, D-28, and
D-31

- Estimated
Project Cost:
$0.300 M per
breaker

« Expected IS =
Date: 6/01/2012

i Dominion

AP Breaker Upgrades

Legend
Substations
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fEdheZ2geaz
2 222 Ez 2R
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Previously Reviewed Upgrades for PJM Board
Approval




APS Baseline Upgrades




ép]m APS Short Circuit Baseline Upgrades

\J

» Upgrade (per ABB ¢ ot
inspection) Hatfield
500 kV breakers due
to Short Circuit

— HFL-1
— HFL-3
— HFL-4

~ HFL-6

— HFL-7
— HFL-9
- Estimated Project

Cost: $60K per
breaker

* IS Date: 6/1/2011
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B

» Replace Harrison
500 kV breaker HL-3

* Estimated Cost:
$0.7M

» Upgrade (per ABB
Inspection) Harrison
500 kV breakers due
to Short Circuit

— HL-6
— HL-7
— HL-8
— HL-10
 Estimated Cost:
$60K per breaker
- |S Date: 6/1/2011
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APS Short Circuit Baseline Upgrades
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ép]m APS Short Circuit Baseline Upgrades

* Replace Fort
Martin 500 kV
breaker 'FL-1'due
to Short Circuit

e Estimated
Project Cost: $
0.7 M

 |S Date: 6/1/2011
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» Generator
Deliverability
Problem: The
Albright — Loughs
Lane 138 kV path is
overloaded for
various Category C
contingencies on the
138 kV system in
West Virginia

e Solution:
Reconductor Albright
- Mettiki - William -
Parsons - Loughs
Lane 138 kV with
954 ACSR

» Estimated Project
Cost: $14.7M

* |S Date: 6/1/2011

M
=

APS Baseline Upgrades
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» Generator
Deliverability
Problem: Overload
of Butler — Cabot
138 kV ckt “E” for
the loss of the
parallel circuit and
Cabrey Junction 138
kV

 Solution:
Reconfigure circuits
In the Butler - Cabot
138 kV

 Estimated Project
Cost: $1.18 M

» |S Date: 6/1/2012
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APS Baseline Upgrades
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épjm APS Baseline Upgrades

* Replace Fort
Martin 500 kV
breaker 'FL-1'due
to Short Circuit

e Estimated
Project Cost: $
0.7 M

i

 |S Date: 6/1/2011
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é/ APS Baseline Upgrades
 Install 33 MVAR

==

s Connellsvilie Voltage

138 kV Capacitor © vuzeme 2

at Necessity due

to Low Voltage = sy penebere N

Magnitude for the = )Unomown ~
\ Gates Hill

ESEEEHEEE
2522z 25%

North Union
loss of
Bethelboro — f,_Fay ette Energy Station

. Hatfleldfm Necessity | £ ™ i
N Orth U nion Tap APS - : N South Union = 4‘% S
Lardin Elliotsville O -
138 kV
\

i
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=3
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4
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o
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——T

 Estimated
Project Cost: $
0.77 M ‘
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* Increase Cecil 138
kV Capacitor size to
44 MVAR due to low
voltage magnitude
for the loss of Wylie
Ridge — Smith 138
kV

- Estimated Project
Cost: $ 0.1 M

* |S Date: 6/1/2010

* Replace five 138 kV
breakers at Cecll
due to increased
Short Circuit fault
duty as a result of
the addition of the
Prexy substation

 Estimated Project
Cost: $ 045 M

o |S Date: 6/1/2010

=
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APS Baseline Upgrades
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* Increase
Whiteley 138 kV
Capacitor size to
44 MVAR due to
Low Voltage
Magnitude for the
loss of Fairview —
Miracle Run 138
kV

» Estimated
Project Cost: $
0.64 M

« 1S Date: 6/1/2010
e
f
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APS Baseline Upgrades
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APS Baseline Upgrades

* Problem: Thermal ;\Subsmfj”" - DL J/Cllnto/q
overload of Tidd — |5 = | o X
Carnegie — Weirton | : = :
138 kV for the loss e
of Tidd — Mahans - - .
Lane 138 kV N . | \ E i

- Solution: o Ji Bsecy St E. \

Reconductor AP N Steybanvile o

portion _of Tidd - 4@ o | /

Carnegie 138 kV O o

and Carnegie - 9 o

Weirton 138 kV with |

954 ACSR due to ‘

Thermal Overload / { Suteh Fork

 Estimated Project \ Tlton;;;ﬁéWeél"Eibényl\:oh Heln ! @ aysville

Cost: $ 3.16 M > ? o / Lo
—==iSsPatec6/1/2011 - | =
ﬁ_ﬂ.—-———ﬁ—— — /,«J ’ Valley Grove I‘l —-‘;
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* Install 40.8
MVAR 138 kV
capacitor at
Grassy Falls due
to Voltage
Magnitude for a
stuck breaker at
Powell Mountain
138 kV

 Estimated
Project Cost: $
0.5 M

 |S Date: 6/1/2010
m
p—

L
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APS Baseline Upgrades
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é/ APS Baseline Upgrades

e / ‘WeDonald Woodville DL Dravosburg Nofth Greensburg
* Replace #1 and sturgneroara WS (' US Steel F Irvin
3 {

Claiton |1 Jrwin e Hempfield

#2 138 kV Ce\ciﬁ\“\\s\t\.\gl‘air P i Mok sespof Sewickley
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Crossgates \GEsfonviﬂe g Clamoge\[f\ngft);\t(;e Gre;gggtr}f;te
breakers at e B, et
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Canonsb \ >
Charlerol due to NN D V= M Youngwoo
. ant 0Wash1' o \“”"“‘\y\éestraver L:,Yu Kon SONY
INCcre ased S h 0) rt Wasihington Vanceville . T Sithton King Farm
. . Gordon : g Belmon ount Pleasart :
Charleroi g Iron Bridge
Circuit fault duty oganad - SR
\ > L/
as a result of the A S
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* |Install 25.2
MVAR 138 kV
Capacitor at
Seneca Caverns
due to low
voltage
magnitude for the
loss of Hardy -
Junction 138 kV

 Estimated
Project Cost: $
0.63 M

|
 |S Date: 6/1/2010
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APS Baseline Upgrades
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* Overload on the
Cabot #1

500/138 KV for
the bus fault
contingency of
the #2 Main 500
KV bus resulting
In loss of the #2
and #4 banks,
* Estimated

Project Cost: $

* |S Date: 6/1/2011
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APS Baseline Upgrades
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Atlantic Electric Baseline Upgrades




grpjm Generation Deliverability Violation — Atlantic Electric

« Scull #2 — Mill #2 138 kV line /
Loss of the other circuit
(Single)

« Recommended Solution:
Upgrade a strand bus at MILL

e Estimated cost: $0.2M

« EXxpected in-service date:
June 1, 2013

WWW.pjm.com PJM ©2008



gfpjm Load Deliverability Violation - Atlantic Electric

 Mickleton 230/69 kV
transformer #4 / loss of the
Mickleton 230/69kV

transformer #1

« Recommended Solution: s :
Move the Monroe 230/69 kV e s
transformer to Mickleton N e ¥ g

- Estimated cost: $1.24 M : '4 7 w

» EXxpected in-service date: i 4 Tareson e
June 1, 2013 i

/\/ 345
AN/ 230
avalll
N 138

* Urban Areas

& PJM Zones
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BG&E Baseline Upgrades




épjm Generation Deliverability Violation — BG&E

« Brandon Shores — Hawkins Point
Terminal 230 kV line / Loss of Brandon . .

Shores — Hawkins Point Terminal — AR
Sollers Point Terminal (#2344) 230 kV ———""1 it B ,
line and Brandon Shores 5T Breaker 3 7
failed (Line_FB)

» Sollers Point Terminal — Riverside 230
kV line CKT 2345 / Loss of Brandon
Shores — Hawkins Point Terminal —
Sollers Point Terminal (#2344) 230 kV
line and Brandon Shores 5T Breaker
failed (Line_FB)

* Recommended Solution: Replace 230
kV breaker and associated CTs at
Riverside on 2345 line. Replace all E LI
dead-end structures at Brandon : : e
Shores, Hawkins Point, Sollers Point e K¢ ' h e Brandon e
and Riverside. Install a second chSh’oEes e
conductor per phase on the spans =0l
entering each station. Brandon Shores e, ‘ P e v

— Hawkins Point N/E = 1243/1386 o riuzek

MVA. Sollers Pt. — Brandon Shores

N/E = 1174/1386 MVA

» Expected service date: June 1, 2013
| j $1.5 M

WWW.pjm.com 68 PJM ©2008 —_—
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/| #7# \dentified Line
5 | Substations

¢ Voltage

L e 765kv

o 500kV

O 345kv
©  230kV
o 161kv

o 138kV




g’pjm Generation Deliverability Violation — BG&E

 Conastone 500/230 kV
transformer CKT 1/Lossof  ~ ~ PR e
Conastone — Peach Bottom - s L1
500 kV line + Conastone
500/230 kV transformer CKT 2
(Line_FB)

— The limitation on the
transformer is associated bus

Legend
{;"-"\ @ (gentified Substation |

( A#%4 Identified Line
5 | Substations
‘ Voltage

L e 765kv

©  500kV

©  345kV

©  230kV

o 161kV

o 138kV
Transmission Lines
Voltage

N/ 765

/\/ 500

N/ 345

N/ 230

\ AT g e
\_Sandy Spring o
% N $ i 138
L ~ 5 RABuUrte Ne o <5 e i @7 Urban Areas
3 ‘- Y/ i "\‘ v

A PIM Zones

— The bus will be replaced as
part of the transformer
replacement (B0298)
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épjm Generation Deliverability Violation — BG&E

« Burtonsville — Sandy Spring
230 kV line CKT #2314 / Loss
of High Ridge — Sandy Springs
— Burtonsville CKT # 2334
(Single)

« Burtonsville — Sandy Spring
230 kV line CKT #2334 / Loss
of High Ridge — Sandy Springs
— Burtonsville CKT # 2314
(Single)

 Recommended Solution:
Rebuild each line (0.2 miles
each) to increase the normal — . o200 Crin
rating tO 968 MVA and the ' g:Brandon
emergency rating to 1227 MVA ~ o

« EXxpected in-service: June 1,
2013

« Estimated cost: $0.27 M per
line

WWW.pjm.com PJM ©2008 E




Delmarva Baseline Upgrades




Bom Load Deliverability Violation - Delmarva

* Reybold — Lums Pond 138 kV
line for the loss of Glasgow —
Keeney 138 kV line

« Recommended Solution:
Replace two circuit breakers to
bring the emergency rating up
to 348 MVA

 Estimated cost: $1.0M

« EXxpected in-service: June 1, ,
2013 N A
« Glasgow — Mt. Pleasant 138 kV A ) RO -
line for the loss of Lums Pond — » § : : o o
Reybold 138 kV line

« Recommended Solution:
Rebuild 10 miles of Glasgow to
Mt. Pleasant 138 kV line to
bring the normal rating to 298
MVA and the emergency rating
to 333 MVA

Legend
@ (dentified Substation

A#2# I|dentified Line
Substations

WWW.pjm.com PJM ©2008



Dominion Baseline Upgrades
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When the Possum Point
#3 Unit is out and the
outage of the
Fredricksburg 230-115
KV Tx or the outage of
the Fredricksburg to
Possum Pt 115 kV line
occurs the Possum
Point 230-115 kV Tx.
overloads.

Solution: Install 2nd 230- %
115 kV Tx.

Expected service date:
May 2009

Est. Cost;: $3.5 M

Sldeburn
ouetlife Mill

Moore.D.E shingtorr Metro A
M Franconia

H ayf |€y

Bélvow

A
\\

—
A

|
I "

//____
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é/ Dominion Baseline Upgrade - Elko Substation

* Lanexa to Chesterfield is' ([ A
overloaded for the loss | ) b2 e
of Chickahominy to o

Lanexa

* Chickahominy to Lanexa
IS overloaded for the

NOIﬂTF’Bl'éa Northyve'st . Old Chuf h?
! I“\ sze ‘Ide \o-. Mechanicsville / -t

S }J R|Ver ﬁ%ad Noﬂheast f

2 Rmhmon \‘ i SandstoRy,

i anFﬂc’lza {\I i White Oak

loss of Birchwood to L -9
Northern Neck J""id'oth'ié BaS'" jf
HuII Street Road 3 Iron\Brldg
* Solution: Build new ElkO — “nterpock \-_;}[ & C_Ile:st‘ejrfleld
station and transfer load 1., s non .
from Turner and = o
Etrac_a[\ilcl)?]ince Forge © E Harrowgt\u’“ 9 Ii;zpe;fvell
1 a5k N Locks} ! P
- Expected service date: | 5 = g e
May 2009 =1 Transmission Lines .‘ 5N
. % . Chaparral
 Est. Cost: $2.2 M A
i >N { “'Carson .
\\ 1: Ji hinion ' &
| WAV - w‘ //
A |
N s Y
[ __ 1 Count #
cJ 0 Urbana 7

earm [T A
ns Lines identifie g 5
|
e —— Subs identified v
&
i ) ~ L

Subs identified ~— -
S
]y

St}
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é/ Dominion Baseline Upgrade - Yorktown-Whealton 115 kV

" - o
[ i

« TheYorktown to 3;:’;;ji:::end I“
Whealton 115 kV line 2
overloads for an o
outage of the remote g = |
end of the line o

Transmission Lines
Voltage

"
N

na

« Solution: Rebuild
17.5 miles of the line
for a new summer
rating of 262 MVA o oA ONGRW g

-« Expected service B S ;i* .
date: May 2009 | “

« Est. Cost: $18.0 M

S

120
138
181
230

——

i
, ¥ Domrmon

W"- — ngs Fork
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\ \l\lllﬂdllullﬁ/ ™~ /;’ \’t
\ S'ﬁ?a‘llbank A Legen

« For an outage of the Qg\&m/mté y 4 Sutaiors

Chesapeake Energy gﬁgwbbﬂf,‘\,ews S

Center end of the NET ) ewport News Hampton__ o

Greenwich — I

Chesapeake Energy I\ Sewells Point . T T - o ,.// § :gzz

Center line, the  Raw-goutn :

Greenwich end of the Tanhers Poini, ~sNavy o

line overloads ?ra"ev 'S'a['d ; L

e Solution:

Increase the ./ A\cChurchidnd 'Laké Kirgman

Dominion Baseline - Greenwich-Thomson Corner 115 kV

lorfolk

rating on 2.56 miles of T L N
i Posmgin | = L gPeRRESET
the line b etween / )~ | W Ruritan > &ff{Greenwich L omee
GreenWICh and /I i 4 \‘\94# Greén Run /ﬁy Trans Lines identiied
Thompson Corner. New e Thoripsons Corner. 5) @ i
rating to be 257 MVA. { % Vandstown| © e
; . 1 N Chesapeake Energy Centerg; Lt 3
« Expected service Date: \ ) umipy Lake \
M ay 2009 | Dominion Ya‘dk'Ellzabeth\Rl\/er NUG ThrM L
\ By
_ | : Sotth w%f S N
* Est. Cost: $4O M “ A'ZHunts an Chemlea_l\ \Na\\
: Fentress E {j! i, (j

4
= S \\IL [:f; =
//__i_‘ Hickory ‘ol v
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Bom Kitty Hawk to Colington 115 kV Line

- W \ Legend

« The loading on Kitty Hawk
to Nag’'s Head exceed Bl
100 MW g m

+  Solution: Build 115 kV line x

Transmission Lines

from Kitty Hawk to e
Colington 115 kV. Z o
— Colington on the existing o
line and Nag’s Head and | N
Light House DP on new . (;/
line. \ %&
 Service Date: May 2009 (o YT

WWW.pjm.com
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« For N-2 events
iInvolving the loss of any
combination of Bull Run
#3 230-115 kV,
Loudoun #3 230-115 kV
or Loudoun #4 230-115
KV, the remaining
autotransformer
exceeds it's emergency
rating

e Solution: Add a second
Bull Run 230-115 kV
autotransformer

» Expected service date:
May 2009

« Est. Cost: $3.0 M

Dominion Baseline - Bull Run 2nd 230-115 kV

Leesblrg

Pleasant\V|eW

A
Dylles

Hay;i 2ld
Belvoir '

Franconia Y

FCWA\Ind ustrlal DP,.

,,,,,,,, N Legend /
i o i1l Substations
& T Veltage
// = -] BAKY v
i [.] 115K i
Sugariand Run | 120Ky
erling / ! 138k
. / 161RY
Sterling Park _ o o
Dranesville 0 usw
Hern/ O soow
Herndon Pairl O

mwm__
£ FEZ=Z
——
= %

Gum S\Lp riV!\]g s

m\lli
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Dominion Baseline — Loudoun to Middleburg 115 kV

« A section of the radial |

Loudoun to
Middleburg line is
expected to be
overloaded due to
Increased load at
various delivery points |
on the line

e Solution: Increase the
rating of the line
between Loudoun and
Cedar Grove to at

——

=

Leesburg

Beaumeade 7

If/

Sterling Park  /

/
Herr !

Herndph Park

. \-\
Dranesville W

A
Dylles

least 150 MVA

« EXpected service
date: May 2009

 Est. Cost; $0.2 M

R i Centerville fan | <ie-
minion N "N/ CubzRun D.P [,Gallows ang
i Pleasant Valley DIRx //© - !
/ g Burke .-
| JohnsonB.P.
| L O NNBull-RUR
l 1! .
\ J 2 Pender Sﬂd-ebugm
3 < = AN .
\ o Clifton /
%, - Keene/Mill

Varrentorn




Bom Chickahominy-Old Church 230 KV Line

Legend

“| substations
Yoltage

B9KY

18k
120Ky
138K
TETKY
30kY
345Ky
SO0KY
TBaKY

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

* Solution: Extend the line
from Old Church to
Chickahominy 230 kV

« Expected Service Date:
November 2009

e Est.Cost$17.0M o SN 8 T\ *

80000000

Transmission Lines

=
2

15
120
138
161
pli]

R
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é/ Glen Carlyn Line 251 GIS Project

A S \\_ Jluuuo van .

. ¢ /fx\l\é/é{z -Legend

« For the loss of line #266 " "

and line #273 into Glen o e

Carlyn, TX. #1 and #3 k NA /'/ V\/ashn;;tgn{\fretroﬁtrea o o

. - = H 7 - -] MEKY

along with line #277 | \ S
and line #278 will be outRgston S (il 4 \ /

. Hunter T SOHS/ /\/ AV

of service . yson A N

e 161

. Clark
« Solution: Loop line #251 \ff

ldylwood to Arlington
into the GIS sub.

|
Clarendon N \‘\\ A a0 Af L
IdylwoodR\l / N Bu?;aFd-E( % -
- JFalsich Glen Carlyn N \ ' ~N

\\_-Pe\\ntagon L}ff .
- k Glebe; \ j ,'/ /M/ Trans Lines identified
B » Gallows Road A”mgton — = 70 [ o Jrva—"
Dominion j PN = A
\\ \ 7 \\\ I \‘ ‘ Subs identified
« Service Date: May 2010 2 g | .
Burke :-— Braddock ‘g L A\ W4

\Pal\mers Corner=ss

e | -
Keen Mill Hayfiel B/e}l‘voir | .
. / Gum Springs .

Franconia .

Jeff St Potomac River

¢ Est. COSt $25 O M Annandale © e;cjl , = N
Ravensyfith Van Dor":‘/w i Hilks! [ ‘

Sldeburr//“J % R &




éfpjm Dominion Baseline — Garner to Lancaster 115 kV

Legend
Substations
Voltage N
B3k .
115K
120K {

138Ky i
161K

230K 1
35Ky i

S00KY
TRAKY

« The Garner to
Lancaster portion of
Northern Neck to
Harmony Village 115 k
line overloads for the
loss of Lanexa to
Harmony Village 230 kV

« Solution: Re-tension 15\
miles of the line fora [ @
new summer rating of :
216 MVA

« EXxpected service date:
May 2010

. Est. Cost: $5.5 M .

000000 00

Transmission Lines

a
2

15
120
138
161
230

—_——

R
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é/ Dominion Baseline - Lanexa 230-115 kV

« Loss of the Lanexato
Correctional segment
of Lanexa to
Harmony Village
overloads the Lanexa
230-115 kV
autotransformer

« Solution: Add a dTylr
second 230-115 kV | creser” &4Enon.. "'ed

Old Chureh;

- Mechanicsville / =/

Northeast /
Sarrdst \\

iV,

autotransformer at o '"“" Ao A A
i Harrowgate /. N \LI:LopeweII

Lanexa o g U ook .\\ Feok

* Expected service || ¢ = N =4
date: May 2010 T Chapérral ‘.

« Est. Cost: $3.2 M

=
i

{l ‘Carson =
pinion \J v

s rans Lines identifier g -
— 4 ]
A
Subs identified 7
P4
— - S
Subs identified N 4




é/ Dominion Baseline -New 230 kV Line Chickahominy - Lanexa

* In 2010 James River crossing |s\; ; b/
overloaded for the loss of S S Ay

4=

Chickahominy to Yortown or the Pearsons
loss of Lanexa to Chickahominy i Old Churchy

/
—

* In 2012 a portion of the
Chesterfield to Lanexa line
between Chesterfield and
Turner overloads for the loss of
Chickahominy to Lanexa

«  Chickahominy to Lanexa
overloads for the loss of ‘
Birchwood to Northern Neck |

- Mechanicsville 7
> 7

Nrtheasj,f [

Sandstox \

T /'

P‘I%\Z‘ il
AL

\,,/ L O
Midl .:‘;-‘\g arn

| AN
«  Chickahominy to Lanexa N I
overloads for the loss of Hvese
Chickahominy to Harmony 0w
Village s
*  Solution: Build a parallel o £
Chickahominy to Lanexa 230 P
kV Ilne = Tra:smis::nwLines | TS,
« In-service date: May 2010 - Ghaparral
+ Est. Cost: $3.5 M = Ea ~.
PV Lcarson =N
\\ 181 rinion " ///
| PAVaE: { ! //
‘\ PAVAE'! ; y &
A W
[ % countes |
A r_’:,_-‘ Urban Areas if ya
m._ /}V Trans Lines identified ;." .
f - O en g
' 7 o Subs identified \\'ﬂ . ////
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4 North Anna Ladysrpit'h (

* The Northwest 230- S U o U
115 kV Louisa fﬁfk\
autotransformer
overloads for the loss
of Elmont to \ J e
Northwest 230 kV
line - o AT

« Solution: Install a el
second Elmont 230- 2,

115 kV o
autotransformer N

* In-service date: May = Y e
2010 {\\) h “ Mechaniesville =

e Est.Cost:$45M Powhatan Northieast _ //

\Mid lothid Sou iesiPlazg) | i

i I
2 74 ‘JJI /[ ,,-\l\\/
chesterfield )
Allied
X

Pominion Baseline Upgrade -Elmont 230-115 kV autotransformer

Legend
Substations
Yoltage

[}
-]

B3KY
115K
120KV
138K
181k
230KV
345Ky
S00KY
@ ek
Transmission Lines
Voltage

(-]
o
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na
120
138
161
230

—_——
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éDominion Baseline Upgrade —Install Dual Primary Protection Schemes
on Gosport lines #62 and #51 at remote terminals

« Stability concerns exist

at Gosport 115 kV for . .
double line to ground o | “Sowelis Point
faults. Y - | NNewSouth Ve
. Soluti N Il d I N Tanners oin}s NavyNeith < -}
olution: Install dua VA ik e O
primary protection /" ciittenden | DR
schemes on lines #62  Ramougien o /\ L2 HIS
and #51 at remote ( O Rt ) L RVl
termlnals r,,/'f///") /”f U;ortsm with \ SUbstaﬁ‘;:ie”d
- Expected service date: ; / Gosport S

HER

\
A 120Ky

138Ky

’\
! i
May 2010 & A | \
| Chesapeake Energy Center § 61k

| 2 P
e Est. Cost: $0.46 M ’ : Yadkine S i bethRiver NUG . & o
‘ 9 I ——0 AN Thrask P
: SOuMy S
Transmission Lines

JHuntsman 4 vorag

%Suffolk Domipio
o A
N
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épjm Dominion Baseline - Bremo 115 kV, 33 MVAr Capacitor Bank

Loss of the Bremo 230-
115 kV

autotransformer is
causing low voltage on |
the 115 kV system at
Bremo

Solution: Install a 33
MVAR capacitor on the
Bremo 115 kV

In-service: May 2011
Est. Cost: $0.5 M

WWW.pjm.com




Dominion Baseline Upgrade- Reconductor Bayside-Greenwich and
é/ Greenwich-Davis Corner

i

\DPI-
i Legend
‘\ Substations
=] veitage

[+ B3k

( L -] 15Ky
120Ky
138Ky
161K
230KV
5Ky
500Ky
785KV

« The Bayside to Greenwich
portion of Greenwich to
Virginia Beach overloads
for the loss of Greenwich
to Amphibious Base

e The Greenwich to Davis
Corner portion of
Greenwich to Amphibious
Base overloads for the loss
of Greenwich to Virginia .
Beach

 Solution: Reconductor S |
GreenWiCh to Vlrglnla Benns Church Sewells Pomt W =

' ) ) . Navy South /g = Bay5|de
Beach to bring it up to a - " %a%&ww A 1,41*’5 )
summer rating of 261 Al __Qraney Island Tanners Point &> b

0000

Transmission Lines
Voltage
69

ns

120
TV ew,qort/ News-Hampton

138

’ N Wn‘bhéter
é\lé/\;vpoﬂ News

161

230

MVA. Reconductor the &ntenden s (O ngm,}m
Greenwich to Amphibious ?‘H?l?ogr-\(!ew =0
Base line to bring it up to IS
291 MVA > A i

* In-service: May 2011 y ¢

. Est. Cost: $2.1 M :lzmjg‘s Fork E

g )

=en Run Y

. L>andstow.n |
\ Stumpy Lak’g'o’ L
Thrasher 2 A

SdutiBolk 4
o
Huntsman Chemiqal i

.

Fentress ) |
)

Eliza beth River NUG
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gwmn Baseline Upgrade - Re-build line Trowbridge — Winfall 115 kV

Legend
Substations

»  The Trowbridge to : | :
Winfall 115 kV % o
overloads for the e
outage of the Elizabeth
City to Shawboro 230
kV and the Suffolk to

Winfall 230 kV.

« Solution: Re-build
Trowbridge to Winfall
115 kV

« EXxpected in-service
date: June 2011

« Est. Cost: $16.4 M

Sx@e00000 0O
L3

g
5
[+
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é/ Dominion Baseline Upgrade — Terminate line #213 into Lakeview 230

]

« The Carolina 230-115
kV autotransformer
overloads for the loss of
Earleys — Roanoke
Valley and Carolina —
Thelma.

« The Carolina — Thelma
line overloads for the
loss of Earleys —
Roanoke Valley and the
Carolina 230-115 kV
autotransformer.

 Solution: Terminate the
Thelma to Carolina 230
kV circuit into Lakeview

230 kV.

» Expected service date:
June 2011

« Est. Cost: $4.0 M

(

"‘Iubhouse

- 5

L

Waidor

J Enfisid

\\\\\

kV

e
P

= d 1:- = /v
Rose ma ¥ Roanoke Rap
1: HHorner\town%\

.
ty
-

Substations

Voltage

Legend

BIKY

&k
120KY
138Ky
161Ky
230Ky
345Ky
S00KV

3 2 M5 O
S & 8 2 8
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B

Loss of the Yorktown
to Lanexa 115 kV line
results in low voltage
at Grafton and
Lebanon

Solution:
MVAR capacitor at
Lebanon | .
Expected service date: ;.
May 2012

Vs = -
. - J; E 4 \ "\ s X /' " “\‘ o N/ vans Lines idertiie
Est. Cost: $0.5 M ' A a0 LT e

WWW.pjm.com

~, Legend
[ L '
Substations
% il Voltage
b, W, (=
= ) [ I
— | [ 12004
. l T - 138k
l N ‘I ;! = 161K
™ \\ L .” N [.] F30KY
R - O sk
=~ W O sk
X = [\‘ (-] TESKY
i N \’\‘ Transmission Lines
= Voltage
|nSta” 29.7 =" e 4 A/ w
= L,-'(,- A s
= 120
= 138
p 161

Dominion Baseline Upgrade - Lebanon 115 kV Capacitor

230

. Yo rktown

rvr

“v J\I _____ ounties
enbigh | i
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é/ Dominion Baseline Upgrade - Hayes to Yorktown 115 kV

? = \
« Loss of Lanexa to ) . g
Harmony results in low i Y & 4 l\ Ep
. L—— ) W Dominion Al NG ; raskr
voltage on underlying

230Ky

) - o °
115 kV 5 o ) N °

. : 500Ky
e - \ . o W

« Solution: Build a new ' N | raeenties ]
230 kV line from N Yo 5 A '
Yorktown to Hayes but‘\ oDgitioot g;;;(;; 0 ‘ I
operate at 115 kV AN

= o ‘*'-\‘1 ‘R \?r PAV -
i | N
% \\ N

initially

; N Klngs M|||\ ‘QQ
« Expected service date: __,,,,Apomm,on\,\,a”er \ ¥

Yorktown L____ I Counties

Q T _|:_',_—|_ Urban Area
A = X N = ! M Trans Lines identffied
- X
May 2012 . S PG ) N\
y PP (.Gravel\Neg ) e [ o QeSS
d ESt- COSt: $25.0 M \"\\\ Surry ‘) \;f = : \\\ N o Subs idertified
o / 4 S
L. I | » =
. A _Tabb .
Poolesville Y |
! Peningula ;
) o ) j
J" J E :f
i I
‘w\‘ ":/G?{Sl’l\e’”bfa\r’]k
- 7l
S nchéster ./
w / Jis

Domin n & Stpta

evyport News
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 Chesapeake to Yadkin

115 kV is overloaded for

the loss of Chesapeake
to Yadkin 230 kV with
reduced generation at
Chesapeake #4 off
(221MW)

e Solution: Reconductor
Chesapeake to Yadkin
115 kV line

» Expected service date:
May 2012

« Est. Cost: $2.0 M

WWW.pjm.com

‘Shellbank

lton, )
héster 7/
nec i i
w /‘ = &

ewport News

4 e
i ey

o

.

Dominion Baseline Upgrade - Upgrade Chesapeake-Yadkin

Legend
Substations
Voltage
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120KV
138k
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[ -] S00KY
[ - I Y

e L V,p| Transmissien Lines
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B

Chesterfield to
Shockoe is
overloaded for the
loss of ACCA to
Carver and visa-
versa

Solution:
Reconductor and
replace terminal
equipment on line 17
and replace the wave
trap on line 88

Expected service
date: May 2012

Est. Cost; $0.3 M

Dominion Baseline Upgrade — Upgrade Chesterfield-Shockoe and

ACCA-Carver

Hanover i

Ashiarnd

— //\\\ /,_—. °
\\\\\\ S !
) i ° '
i .
| L]
!
' Transmission Lines
{I} /__ Veltage
j/ﬁwﬂ‘Pump Pearsons| /\/ =
J 120 N
| 138
it 1 181
b N PAV AR —
& A ¥
\\‘ FAVAR
! Ny - A s
N W /I S A 7 countes
" Dominion r_,,i RiverRoad = "%  carvar Wi o e

. 1
S

Subs identified

Subs identified

A

P Bellemeade

“9 ‘\ KCharles City Road

~.___-Sprugance NUG Tumer

J]
» =2 t/
/
o ] N
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épjnqinion Baseline Upgrade - Dupont-Waynesboro 115kV Capacitor

g -
a Q
@
=
2,

 Loss of the Dooms
source of Dooms to
Dupont Waynesboro
line results in low
voltage at
Waynesboro

« Install a new 115 kV
capacitor at Dupont-
Waynesboro
substation

« Expected in-service
date: May 2013

« Est. Cost: $0.5 M

222232287

Substati
Voltage
o
(-]
(-]
(-]
(-]
(-]
o
(-]
(]
oltage
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é/ PN Baseline Upgrades due to FE Criteria

Lewis Run = L.

« Voltage collapse / k
Forest 230 KV CirCuit  wamsn  Eim Strest (SeMeca |

breaker fault causing | i . _gfGlade
the loss of the Warfen Souths,
Forest-Glade Tap
230 kV line

« Reconfigure and
expand the Glade

Sheffield |

230 kV ring bus to U T
eliminatethe Glade |35 =~ [ >/ |
Tap 230 kV 3- s |
terminal line °
« Estimated Project i Willamette
Cost: $5.64 M o
iem N Paper City
- Expected IS Date: ; % o s
N e \ Ridgway Carbon Center
UL ~ P AN,
[
M Trans Lires identified \! Elko
//—_Wm‘_— (o QT E‘i /\//”\j’/ \\\\ E

. i oY o
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B

Altoona 230/46 kV
transformer #1 / loss
of Altoona-Raystown
230 kV line and
Altoona 230/46 kV
transformer #2

Add 3 breakers to
form a ring bus at
Altoona 230 kV

Estimated Project
Cost: $2.73 M

Expected IS Date:
6/01/2010

WWW.pjm.com

PN Baseline Upgrades due to FE Criteria

i
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PJIM ©2008

Hollidaysburg

Altoona

Lakem

) Curry\nlle‘

Tyrone
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Huntingdon
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g S i o
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é/ ME Baseline Upgrades

Dillsburg Round Top /é% \
: Mo oif \\\
Ziong View York InS

S’“ﬁ Streeﬂ\l\lhflteford\o,

HLrIey (new) Fighsureville

 Driver: Violation of FE P\é@._l
Thermal Criteria /
Hunterstown - Texas
Eastern Tap - Gardners
115 kV

I\Ilountai,n’i“=J

« Solution: Rebuild Harley>(0|d)

Hunterstown - Texas fo'“/ Mt Rose
) York
Eastern Tap 115 / \ CI
. . : J.E. Baker

« Estimated Project Cost: " Harfl Bai /

$2.1 M ‘ .
egen

* IS Date: 6/1/2008 "

« Solution: Rebuild Texas °
Eastern Tap - Gardners tiunteestown oW
115 kV and associated Orftanna incoln R § o
upgrades at Gardners o . Gitts Run 3
including disconnect Harovdr
switches Straban \

. . . |

« Estimated Project Cost: Germantswn
$29M@7 & =

« IS Date: 5/1/2009 I s

’\’\—\” Taneytown BGE r:}' :r:::n:s identified
m APS "ﬂf /’g Subs identified =
ﬁ — ;/ o o F
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épjm ME Baseline Upgrades

"r j

» Replace disconnect ~
switch at Portland on ;—r
the Portland-

Kittatinny 230 kV
circuit

 Estimated Project
Cost:

* |S Date: 6/1/2011

Www. pjm.com PIM ©2008




20|Mm
* Yorkana 230/115 kV
transformer bank 4 /
losses of Yorkana-
Jackson 230 kV line and
Yorkana 230/115 kV bank

3 (also load deliverability
violation)

« Recommended Solution:
Add Yorkana 115 kV tie
bus breaker

 Estimated Project Cost:
$952,700

* |S Date: 6/1/2013

WWW.pjm.com 102 PJM ©2008

Generation Deliverability Violation - METED

¥

Legend
@ (entified Substation

Substations

7 Voltage

© 765kV
0 500kv

B VY
S o 2wy

o 161kv
o 138kv
o 115kv

| Transmission Lines

Voltage

N/ 765KV
/\/ 500kv
N/ 345k
N/ 230V
/N 161k
/N 138KV
N/ 15k

| @7 Urban Areas

& PJM Zones
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PECO Baseline Upgrades




_g,pjm Generation Deliverability Violation - PECO

 Bradford — Planebrook 230 kV
line CKT 220-02 / Loss of the
other 230 kV line (Single)

« Recommended Solution: .
Reconductor the line to e e
provide a normal rating of 677 |wes
MVA and an emergency rating
of 827 MVA

« Expected in-service: June 1,
2013

 Estimated cost;: $7.0 M

WWW.pjm.com PJM ©2008



_g,pjm Generation Deliverability Violation - PECO

* Bradford — Planebrook 230 kV
line CKT 220-31 / Loss of
Bradford — Planebrook 230 kV
line + Bradford CB 220 failed
(Line_FB)

« Recommended Solution: e BlaneBfook
Reconductor the line to een
provide a normal rating of 677
MVA and an emergency rating
of 827 MVA

« Expected in-service: June 1,
2013

 Estimated cost: $7.5 M

WWW.pjm.com PJM ©2008



PEPCO Baseline Upgrades




g/ Generation Deliverability Violation - PEPCO

« Station H — Quince Orchard | gy |
230 kV line / Loss of Dickerson | % =X K
— Quince Orchard DCTL | o = \\_
 Recommended Solution: G s NV,
Upgrade circuit to 3,000 amps [ P
using the ACCR P
« EXxpected in-service date: i / / s O
June 1, 2013 ::x;:ﬂizs \

 Estimated cost; $6.252M

WWW.pjm.com PJM ©2008
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B

e 210 MVA load loss / loss
of double circuit South
Akron-South Reading 230
kV lines and Berks
transformers #1 and #2

 Exceeds PPL guidelines
for maximum allowable
load loss

 Berks Substation

modification on Berks-
South Akron 230 kV Line.
Modification will isolate
the line fault on the South
Akron line and will allow
Berks transformer #2 to
be energized by the South
Lebanon 230kV circuit

« Estimated Project Cost:
$0.523 M

« Expected IS Date:
5/01/2010

e
==

SafE‘Harbor
e \ME . -\‘bonestoga © |’
ﬁ_‘ ’V\[indg;g{ \\\ o (,\',\

WWW.pjm.com 109

PPL Baseline Upgrades

Fleetwood

/ /
N. Lebdhon Boyeltn
N . gobesom'a -] /
Myerstown ¥ . y
- %y Wernersville ° R /
\\ /
L o y /
AES Ironwood Project . o S. Reading f
Annville AN Pottstgivn
. Stowe/
/
O
/// N
e
/
Legend
Substations
| veltage
/ o BAKY
/l -] 115Ky
e &
O fanheim N o G- ya Egz
Akron S, AKron & o
/’/ -] 230KV
H - © sk
4
S. Manheim New Holland v O 0 s
East Petersburg o \ O mw
Salur ; e} | Transmission Lines
AILNGO I&effswﬂe ‘l Voltage
Mount Joy — © i NS w8
08 | AV AR
Prince”’, © ) o .
— W Hempfield © / 12
= © ° 161
‘ / Luks
\ i
Yo Boidmbia LEEEE -] / oatesville| <™ = d
° / AN s W
X P / AN @
‘\ '\ [ _ 1 Counti
4 R A Urbana
\\\ \/_ /’i‘ Trans Lines identfied
|
Manor i o Subs idertified ’
S ‘
o Subs idertifisd -
i
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PPL Baseline Upgrades

William sport®X . cnton / [ng Lyon /
bycoming "/Wf - v \ -
° E I d e d - P | ne s, y T M’}/ T Susquehanné T,1 ard Susquehanna°—‘
N Elimgport- /""" | :
. j tsar |
Grove 69 kV Line B e
| basecase e ©
,/’/’ ° 1
/’/‘/ ,/ ,/,/
. = # "
. Eldred-P -
re Ine APS /,/ \\\
. /. N
G rove 69 kV LI n e // ) Mahanoy City H !
/ ) S Shehandoah ¢ ojr_netowrr
o - Mount Carmel Y J Frackville e
R e b u I I d P art 2 8 ,/’/ Shamokin \ i T
PPL Frﬁ Legend [~
M I I e S i 3::?:;:“0“5
-] GaKY
: - o m |
« Estimated Project _ -
e ’ _ ) Schuylkill Havd Q)
Cost: $10.22 M iy D
o \ ‘\ = 5 [ TBEKY
/,' Lykens \\\\ Transmission Lines
+ IS Date: 5/1/2012 = |

WWW.pjm.com
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N
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Urban Areas
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B

Several overloads in
Lackawanna/Provid
ence 69 kV area /
loss of DCTL
Lackawanna-
Mountain 230 kV
line and
Lackawanna-
Stanton 230 kV line

Stanton-Providence
#1 & #2 69 kV Line:
Reconductor/Rebuil
d w/ 69 kV Design:
Approximately 8
Miles Total

Estimated Project
Cost: $4.89 M

IS Date: 5/1/2011

WWW.pjm.com 111
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Dailas 4,

PPL Baseline U

e

pgrades

Archbald

1

Lackawanna !
© //g/o/\"
a I

Peckville |

Moscow

i

!
i
|
|

Legend

Substations
Yoltage
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é/ PPL Baseline Upgrades

Willes-Barre

. Harwood 230/69 kV
transformer / loss of |
DCTL
Susguehanna-
Harwood #1 & #2
230 kV lines

« Harwood
Substation: Add
150MVA,
230/138/69
Transformer #6

« Estimated Project
Cost; $13.97 M ! o

* IS Date: 11/1/2011 ™", \ Fracuie

w7 Frackville
N

|
) Shenandoah Hometown

Saint Clair

’ Pottsville e T,
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é/ PPL Baseline Upgrades

Dalf " Dgggﬁtm | { ]
»  Siegfried-Jackson 138 o {prson | L
kV line / loss of Monroe- Jenkins-. 8 ,

Jackson 138 kV line and WikegBare | [T o, &

low voltage in Jackson
69 kV area

« Bartonsville Substation-
New 138KV tap off

Klttatmny N

Monroe-Jackson #1 p N m%
Stroudsburg Substation: ",V"’“me Whiartén

New 138kv Taps from
Monroe-Jackson Lines

. ®Rghatcong ¢

A~

. . Legend
Gilbert Substation: New : | JOPL ] s
138KV tap off Siegfried- Marifis Greek E4 o =
Jackson #2 to NS oo ' A e
Transformer #2  Pairdert Washington
. . ] Tamadqua S S.';tmz_:ffon\ Nazareth /,/Ham ool ©  mow
- Estimated Project Cost: " Shgfried " Glend 3
R A £ [
$195 M // Northa, pto,}?\\Schoenersfoe \'Zlag::ission Lines In
« |S Date: 11/1/2010 v ' AN
/,/<\\\\ NS s
o S 120 N
j : e
[" i VAV AR
e Hamburg N NS us
; VAV
é(utztown l V {! -
“Lyons =] \ e e
p pse)nsack Quakertown PR M Trans Lines identfied
m\ N Temple /PECO\ngurg PEC Lambertvi \“ o Subs identified
W = M e Buxmont Perkasie Buckingham o Subs denified
Reading »I\}/Boyenown v Dofflestown !
Reading Boyertown - ton k Trenton <

B
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B

« Siegfried-Jackson 138
kV line / loss of Monroe-
Jackson 138 kV line and
low voltage in Jackson
69 kV area

e Monroe 230-138 kV
Substation: New 138 kV
Line and Terminal

« Siegfried 230/138 kV
Substation: New 138 kV
Line and Terminal, Add
Second Circuit to
Siegfried-Jackson for
8.0 Miles

« Jackson 138/69 kV
Substation: 138 kV Yard
Upgrades and
Transmission Line
Rearrangements

« Estimated Project Cost:
$10.03 M

« IS Date: 11/1/2010

WWW.pjm.com
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PPL Baseline Upgrades
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B

South Farmersville
69 kV overloads /
basecase

South Farmersville
Substation: New
69KV Tap off
Nazareth-Quarry #2
to Transformer #2

Estimated Project
Cost: $0.40 M

IS Date: 5/1/2011

WWW.pjm.com

PPL Baseline Upgrades
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« Siegfried-Quarry 69
kV Line / basecase

« Siegfried-Quarry 69
kV Line Rebuild
from Siegfried to
North Bethlehem:
6.7 Miles

« Estimated Project
Cost: $5.0 M

 |S Date: 5/1/2011
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 Buxmont-Hatfield #3
69 kV line / loss of
Buxmont-Hatfield #4
69 kV line

« Elroy 138/69 kV
transformer / loss of
Hosensack-Buxmont
230 kV line and
associated Buxmont
230/69 kV T2.

« Elroy Substation
Expansion and New
Elroy-Hatfield 138/69
kV Double Circuit
Lines: 1.9 Miles

« Estimated Project
Cost: $38.42 M

« |S Date: 5/1/2013
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« Quarry-Elliott
Heights #1 69 kV

Lehightorr
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Buxmont-
Quakertown #2 69
kV line / loss of
Buxmont-
Quakertown #1 69
kV Line

New Springfield
230/69 kV
Substation and
Transmission Line
Connections

Estimated Project
Cost: $16.40 M

IS Date: 5/1/2011

WWW.pjm.com

PPL Baseline Upgrades

fam

" MAft

Lehighton Obaimerton Eg‘st-Palmeﬂon - -
/,/ % ‘ ';
<7 7 ‘
/,/”/‘{\ & ' r\Ti\J
-Siatingtorr, Nazareth ¥ Ly
. 4 \ Narthwood :
N e \ o | ME il ,-f 5. &l
NS ol ISiegfried  Bain / . A |
J _ pson L N, Y e
v kS : 3 4 y
A Nortizamptors., Schoenersvile . e S 7
# \\\ o /\\ i\\ ’///
Catasauqua\f/ \\\ ' \) JCPL
X A
N Quarry ¢
L Steel CityA .~ :
. PPL Allentowr i of [ i G,l Ibert
N 3 N P
S Hq/ rfown ) ) R
‘\\\ ‘\\\ “ b 3 ‘-\\
AN Wescosville [, S
~._ Trexlerfown Emmaus = % Legend
Sy
T - 7 Substations
N Majungie Veltage
Kutztown \\\ o o
8 \ P
Topton \‘\ \ EZKK\;
I:yons \—-_ - i
- [ 1
\ , ; / / Quakertown 0 sy /
Fleatwinod ==t DA © sk
i / N 0 7w
Py \ . T ission Li
ME /ﬁnsburg ‘_:.‘l Perkasfe V:‘:t:sg:lsslon Ines
g/ \"-\ Bu\)g\rnont AV ARIT n
Y / =5 120
N. Boy§nown | -~ . Souderton Doylestown - N
/ < o
."’ EI o 161
‘?byedmmn roy \\ NS m n
f ) R VAVR
o AV AN
Warrington
oA, )
Pottstow i wsdlale NOI't‘h‘WﬂléS\ ﬂi,_-‘ Urhan Areas e
A A L N Trans Lings identified
P & Limerick e/ North Wales o
- ki ¥ Subs idertified
7 N\ @ Borkiomeia Y Jarrett "
- \“ [ .
/// Upper Providence/ priadeipnia Metro A, Whitpairt . Q oo #
y: A R i &
/, K Rpyersiord mbler / 1:_ !
e ’ - =

PJIM ©2008



B

PPL Baseline Upgrades
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PPL Baseline Upgrades
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« Harrisburg-Captial
Park #1 69 kV line /
loss of Dauphin 69
KV bus section 1

 Replace UG Cable
from Walnut
Substation to Center
City Harrisburg
Substation for
Higher Ampacity:
0.25 Miles

 Estimated Project
Cost: $1.73 M

 |S Date: 5/1/2013
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e Lincoln 69 kV . m i

transformer /
basecase N
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Substation- 69
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W. Hempfield - Donegal
69 kV Line / loss of DCTL
West Hempfield-Grin &
West Hempfield-
Hummelston 69 kV lines

 W. Hempfield - Donegal
69 kV Line -
Reconductor/Rebuild from
Landisville Tap to Mt. Joy
Substation to Double
Circuit 69 kV: 2 Miles

 W. Hempfield - Donegal
69 kV line -
Reconductor/Rebuild to
Double Circuit from Mt.
Joy Substation to Donegal
Substation: 2 Miles

« Terminate new
S.Manheim-Donegal 69
kV Circuit into South
Manheim #3 69 kV Bay

« Estimated Project Cost:
$4.50 M

..1S Date: 10/1/2013
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W. Hempfield - Donegal
69 kV Line / loss of DCTL
West Hempfield-Grin &
West Hempfield-
Hummelston 69 kV lines

 South Manheim-West
Hempfield #3 69 kV Line-
Rebuild from South
Manheim to near Fuller
Tap for Double Circuit 69
kV: 1.0 Mile

West Hempfield - South
Manheim #3 69 kV Line -
Reconductor from Fuller
tap to Landisville: Double
Circuit 4.1 Miles

« Estimated Project Cost:
$5.66 M

« |S Date: 9/1/2011

WWW.pjm.com

on
N iffe
NeHershey
%
Hurfmelstown \\ Paimyra
N
Hershiy

B
Hummelstom(n

\ Middletown Jotr

\“\1 =" Elizabethtown P
RN
i o \‘\ . 9 Holland 1 Legend
" Three Mile Island % & 4 | substations
_l ‘f‘- \\ . " Voltage
\Bnunn risland  Moumig® 29 i IR
® . - - o i [ -] 15K
HNgr PPA WiHempfield © / o
S . / 138Ky
“Marietfa Colufbia N o . /
i Lancasted 181k
\\ 230k
\\ % 345Ky =
" \\ S00KY e
Pleasiyevis | . 7.55w .
) \ Transmission Lines
Yorkana, v
. - N . 2]
voif ) Safe Harbor, I\ﬁlanor e
- 8 \ . N
\ o 138
Otter Creek =
ME ¢ Lion \‘\ =0
N M5
‘\o s00
i)
\\ 3 Counties y
- Urban Areas
' i\ Trans Lines identified
/ ‘;u Subs idertified ‘7’
/ g . Subs igentified l‘
AL \ / —
b YGraceton 3 DP ‘
Fo iy |
= g A \
PJM ©2008 e e ———

N. Lebam{(

g
Myerstowrnr

AES Ironwood Project

PPL Baseline Upgrades

o gobesoma o]

\\V\Vbrnersvﬂle (-]

AR« T




PSE&G Baseline Upgrades




é/ PSEG Baseline Upgrades

* Driver: Short Circuit k 17?5
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* Driver: 2009 Base
Conditions 3
» Replace Essex 138

kV breakers due to
Short Circuit

4LM (C1355
line to ECRRF)

1LM (220-1 TX)

1BM (BS1-3

tie)

2BM (BS3-4

tie)

 Estimated Project
Costeach: $0.4 M

* |S Date: 6/1/2009
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Driver: 2009 Base
Conditions

breaker 3 (132-7 TX)
due to Short Circuit

Estimated Project
Cost: $0.4 M

IS Date: 6/1/2009

kV breaker ‘2-2
Transfer’ due to Short
Circuit

Estimated Project
Cost: $04 M

IS Date: 6/1/2009
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