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é/ Issues Tracking

Open Issues: None

New Issues:
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MAAC Analysis Update




'é/ Retool Due to TrAlL Impedance Update

« 2010 RTEP analysis update of previous studies to
Include the latest TrAlL impedance as discussed at the
August 2010 TEAC

* All other assumptions and methods used in this updated

analysis were consistent with those discussed previously
at TEAC

* Retool of previous analysis
— Thermal
— Reactive
— N-1-1
— RPS /DR /EE / At-Risk Generation Sensitivity Study
— RPM Sensitivity
— Alternative Analysis
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é/ 2010 RTEP Baseline Thermal 15 Year Result

From Bus To Bus First Thermal Violation Date* Felliee Rellab|l_|ty T?St** 1 lps
Thermal Violation Year
............ LexmgtonDooms2017DomlnlonLoadDellverablllty
: : 5 MAAC Load Deliverability
Mt. Storm = T157Tap 2015 ~ PEPCO Load Deliverability
~ SWMAAC Load Deliverability
: MAAC Load Deliverability
............ Tortap o Dowbs 2015 SWMAAC Load Deliverability
Dominion Load Deliverability
.......... Prniviown - Mt Storm 2020 MAAC Load Deliverabity
JaCkSMOU”ta'“ ........... Juniata#1 2018 EMAAC Load Deliverability
JacksMountaln ........... Juniata#2 2020  EMAAC Load Deliverability
...QF??U.'.?’.HQ..Q.?P...é,...M?.?QQW.?.FQQK ................................................ 2025 ] MAAC Load Deliverability
............ MtStormGreenIandGap>2025MAACLoadDellverabmty
........ BathCountyVaIIey2022DomlmonLoadDellverablllty
............. K eystoneJacksMounta|n2022EMAACLoadDellverablllty
. . PEPCO Load Deliverability
.............. famson Punbown 2225 MAAC Load Deliverabilty
Keystone Conemaugh 2025 - EMAAC Load Deliverability

* The most limiting thermal condition from the generator deliverability or load deliverability test
** Some facilities failed multiple criteria tests in the first thermal violation year

WWW.pjm.com PJM®©2010




2015 Baseline MAAC Load Deliverability — Voltage*

Bath County — Valley
Bedington — Doubs
Bedington Cap

Black Oak — Bedington
Black Oak - Black Oak SVC
Brighton — Conastone
Brighton — Doubs

Brister — Chancellor

Brister — Ox

Burches Hill - Possum Point
Cabot — Cranberry

Calvert Cliffs - Waugh Chapel
Calvert Cliffs #1 generator
Calvert Cliffs #2 generator
Conemaugh — Hunterstown
Conemaugh - Jacks Mountain
Conemaugh — Keystone
Cunningham — Dooms
Cunningham — EImont
Doubs Cap

Elmont — Ladysmith

Fort Martin — Ronco
Hatfield's Ferry - Black Oak

Non-Converged Contingencies

Hatfield's Ferry - Brown Run
Hatfield's Ferry - Fort Martin
Hatfield's Ferry — Ronco
Hunterstown — Conastone
Jacks Mountain - Juniata #1
Jacks Mountain - Juniata #2
Keystone - Jacks Mountain
Keystone - South Bend
Ladysmith — Chancellor
Ladysmith - Possum Point
Loudoun - Meadow Brook
Loudoun — Morrisville
Loudoun - Pleasant View
Meadow Brook - Greenland Gap
Midlothian - North Anna
Morrisville - North Anna
Morrisville Cap

Mt. Storm - Greenland Gap
Mt. Storm - Meadow Brook
Mt. Storm - T157_Tap
T157_Tap — Doubs
T174_Tap - Brown Run
Wylie Ridge — Cranberry
Yukon - South Bend

Yukon - T174_Tap

*Baseline analysis without PATH, MAPP, Branchburg — Roseland - Hudson

WWW.pjm.com
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‘é/ 2015 Baseline MAAC Load Deliverability - Voltage

P‘*_‘ Susquehanna

Sunbufty

Steel City Branchburg
Westosville

Alburtis ©/ fosensack Déa

Elfoy. . EastWindsors iy

Limerick ’
Whitpain

Three Mite'island

ille
Maliszewski

New Freedonn

Péach Bottom
Conastone (eentd

Kammer Rdek Springs Orchard Y
< Red-Lion ~Salem }
502 Junction ppe Ciéek

Harrison Brightony- / (f
Pruntytown Waﬁgh ghapel
: ° 7

Flatlick (Greenland/Gap] A Loudoun}
Clifton(oy%

‘ 7
Don Marquis _ Mountaineer Burche‘§le|II ¢

R Pleasants

o D

D O Chak P§in™]

Legend Bristers gff Possum|Boint Cavertclitts) ’)1

500 kV
‘ Major Urban Areas
O  Subs Identified
/\/ Non-converged Contingencies ; '
/% MAAC Arca Midlothia.n o y gl

Joshua Falls ) 7
Cloverdale e <

Baseline analysis without PATH, MAPP, Branchburg — Rbseiand - Hudson

Valley)

° Chancellor;
Bath County,
~ . Dooms

Cunningham|
Lexington *
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é/ Baseline PV Analysis

—&8— Pre Contingency i
—8&— Post Contingency
103 -F---cccatciciisaaciciaiicinanans L T a— =t
5 =
= ~ =
g1 5% Voltage Dropat | i ir TR ~I
z 2,670 MW transfer level .
({e)
S 101|------- fo g s Froomooen s ST T T TR LT T CUPTTTEETE b -
s Jl|l. ./ i Steady State Stability | S g
3 Limit at 3,120 MW : L
= H
= transfer level : O
= q
R e R St e~ e e £ -
= >
L d
=
§ 0.98 [-<ssenensd BT A 3 S R A A 5 WA R 3 S S AN B 6 Ay e ) s
Voltage Collapse at :
097 3,225 MW transfer level | ... i -
. . . H )
i i 1 1 1 1 1
2570 3000 3500 4000 4500 5000 5500 6570
MW Transfer to Mid-Atlaniic LDA {CETO = 6,570 MW)
‘;{‘{ Steady State Stability Limit 4}3 Voltage Drop Violation <> Voltage Collapse

Voltage Magnitude* at Meadow Brook 500 kV vs. MW Transfer to Mid-Atlantic LDA

(Contingency: Loss of Black Oak to Bedington 500 kV)
* 2015 Study Year
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é/ Baseline PV Analysis

1 T I T
: ; :

5% Voltage Drop at 2,670
MW transfer level

)
8

Steady State Stability
Limitat 3120 MW transfer

Post Contingency Voltage at Meadow Brook (pu)

level

097 ----- ' SRR y——— I — .

Voltage Collapse at
3,225 MW transfer level :

0_% .._-..--.--.--...-.--..-.--..-..--.--.--.--._--.-.; .................................................. -

1 i 1
1526.6 1531 1536 1541 1546
Post Contingency Flow on Meadow Brook to Loudoun {MW)
'ﬁ? Steady State Stability Limit E{J.LJ Yoltage Drop Violation O Voltage Collapse

Voltage Magnitude* at Meadow Brook 500 kV vs. Post-Contingency Flow on Meadow Brook to

Loudoun 500 kV (Contingency: Loss of Black Oak to Bedington 500 kV)
* 2015 Study Year
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&/ MAAC N-1-1 Thermal and Voltage Analysis

« Without PATH

— Voltage

« 35 N-1-1 contingency pairs are non-converged

— Thermal

» 4 facilities overloaded for numerous N-1-1 contingency pairs

WWW.pjm.com PJM®©2010




2013/2014 RPM Base Residual Auction
Sensitivity Study




2013/2014 RPM Sensitivity Study — Thermal Violations

From BUS To BUS First Thermal Violation Year*
2010 RTEP Sensitivity Study

..................... Lexington ~~~~~~~ Dooms 207 . ...207
..................... Mt.Storm Tt/ Tap . 2006 2015
... T157Tap Doubs 2015 2015
................... Pruntytown =~~~ MtStorm 2020 2019
........... Jacks Mountain ~ Juniata#1 2018 ~~~ >2025
........... Jacks Mountain ~ Juniata#2 2020 . >2025
.. GreenlandGap Meadow Brook 2026 2025
................. BathCounty ~ ~~~ Vvalley 2022 2028
...................... Keystone ~  Jacks Mountain 2022 ~ >2025

Keystone Conemaugh 2025 >2025

* The most limiting thermal condition from the generator deliverability or load deliverability test

WWW.pjm.com
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= 4 2013/2014 RPM Sensitivity Study — PV

Figure 1: Voltage Magnitude* at Meadow Brook 500 kV vs. MW Transfer to Mid-Atlantic LDA
(Contingency: Loss of Bedington to Black Oak 500 kV)

1 ]
H '

—8—Pre Contingency |._. L
—&— Post Contingency :

2
W

5

~ ‘s : ’ =]
S 102 ----neefoenennennen e, 5% Voltage Drop at e SRR — U s
%’ : 1,600 MW transfer level : 3 :
= ’ : -

S 101 b A : daag:+oeeneed .
z Steady State Stability n

8 1‘ __________ Limit at 1,800 MW :
-4 transfer level

=

@«

&

=

>

(17", ] EORRRR DR OR : ;
Voltage Collapse at _
: . 1,916 MW transfer level
097 -----oeee pressasssrenanmeny i : - )'-
: ; i ; i i

1000 2000 3000 4000 5000 6000
MW Transfer to Mid-Atlandic LDA (CETO = 5,950 MW)
‘ﬁ( Steady State Stability Limit I{IEI Voltage Drop Violation <> Voltage Collapse * 2015 Study Year
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= 4 2013/2014 RPM Sensitivity Study — PV

Figure 2: Voltage Magnitude* at Meadow Brook 500 kV vs. Post-Contingency Flow on Meadow Brook to Loudoun 500 kV
(Contingency: Loss of Bedington to Black Oak 500 kV)

&

-

099k 5% Voltage Drop at 1,600 .
MW transfer level
Steady State Stability o~
[ 1o | e —— Limitatl,800MW | = i TNl .
transfer level

Post Contingency Voltage at Meadow Brook (pu)

Voltage Collapse at

O IR 1,916 MW transfer level a
1 1 1 1 1
14602 1470 1480 1490 1500 1510
Post Contingency Flow on Meadow Brook to Loudoun {MW)
}f{ Steady State Stability Limit EG: Valtage Drop Violation ¢{> Vaoltage Collapse

* 2015 Study Year
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RPS / EE / DR/ At-Risk Generation
Sensitivity Study




&A1

RPS / DR / EE Sensitiviy Result

15 Year Analysis*
From To CKT| KvVs Base RPS to Existing He i .ﬂt:ﬂlﬁk HP5+DR_+EE to

Generation At-Risk
T157 Tap Doubs 1 :500/500 2015 2015 2015 2015
Mt. Storm T157 Tap 1 1500/500 2015 2015 2015 2015
Lexington Dooms 1 1500/500 2017 2016 2016 2016
Jacks Mountain Juniata 1 1600/500 2018 2016 2016 2023
Pruntytown Mt. Storm 1 :500/500 2020 2018 2018 2019
Jacks Mountain Juniata 2 :500/500 2020 2016 2016 2024
Keystone Jacks Mountain: 1 :500/500 2022 2017 2019 2025
Bath County Valley 1 {600/500 2024 2020 2020 2022
Keystone Conemaugh 1 :1600/500 2025 2020 2021 2025
Greenland Gap : Meadow Brook @ 1 :500/500 2025 2022 2022 2023
Conemaugh :Jacks Mountain: 1 :500/500 = 2025 2022 2024 = 2025
Cunningham Elmont 1 {600/500 = 2025 2025 2025 2025
Mt. Storm Greenland Gap{ 1 (500/500 = 2025 2023 2023 2023
Doubs Brighton 1 1600/500 = 2025 2021 2023 = 2025
Harrison Pruntytown 1 :500/500 = 2025 2023 2023 2024
Black Oak Bedington 1 1600/500 = 2025 2022 2023 2023

* The most limiting thermal condition from the generator deliverability or load deliverability test
* All results include updated TrAlL impedance

WWW.pjm.com
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MAAC Alternative Analysis Update




v 4 MAAC Alternative Analysis

Revised Liberty / LS Power it
- 502J — Hunterstown 500 kV

(includes 50% series
compensation)

- Hunterstown — TMI 500 kV

- Hunterstown — Kemptown 500
kV

- Lexington — Dooms 500 kV

\Keystone

R PED

\ e ;Conemaugh
h i LS
gl {

\ Hooversville

BB QO o ol

W/

PATH
- Amos — Welton Spring—-  ~  ~ } | /i
Ke m ptown (Harrison
“Pru ntiitoWn ’

- Includes baseline reactive
upgrades of 1000 MVAR shunt
and 500 MVAR SVC at Welton
Spring and a 250 MVAR shunt at
Kemptown 500kV

R

WWW.pjm.com

25 AT

Jacks Mtguntain

1ﬁi‘

Juniata

Three*Mileslsland

ME PL
Hunterstown,

;:-'
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v 4 MAAC Alternative Analysis

Dominion Alternative #1

- Rebuild Mt. Storm — Doubs e ‘ .

- 50% series compensation on Meadow nes , . DVPAIL#! ? i
Brook end of Trail ﬁ; - i

- Rebuild Mt. Storm — Pruntytown L2/ DVPAB 52 {Juni

Dominion Alternative #2 3 =

- Rebuild Mt. Storm — Doubs j Hum{vé

- 50% series compensation on Meadow \N
Brook end of Trail o= B S A S

- Build a portion of PATH stopping at Mt. ' ~ o K]ﬂfﬁ:
Storm (requires a new 765/500 kV /1 ' N
transformer) Pt 5rmy town """m_ . e =2 P Leped

Dominion Alternative #3
- Rebuild Mt. Storm — Doubs

- 50% series compensation on Meadow
Brook end of Trall

- Build a portion of PATH stopping at Welton
Spring (requires new 765/500 kV
transformer)

P RS £Welton-Spring / Pleasant View
V"' Vi “Meadow Brook &‘ d
\‘ / 4 :

i

Amos'SCR

Dominion Alternative #4
- Rebuild Mt. Storm — Doubs
- Build PATH proposal

* All Dominion alternatives include 900 MVAR SVC’s at Loudoun 230 kV and
T157 Tap 500 kV and 900 MVAR of static capacitors at other locations

PJM©2010
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v 4 MAAC Alternative Analysis

Harrison — Dickerson Alternative — e =
- Harrison — Dickerson New 500kV | ' %i
AC Line ‘a : i‘g & .:‘., /
- New Dickerson 500/230 kV I f’
Station @ o é'
- Series Comp on Meadow Brook — | A Keystone DD
s a\ PENELEC Q (Juniata
Loudoun 500 “'6 e ;Conemaugth
: N i g \d Three*NilesIslan
- Lexington — Dooms 500 kV A N \ Hooverswills © -
Az /| ]
A . Huhterstown

PEOE

Harrison |
~Pruntytown Mt. Stor

Amos SCR

PJM©2010
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15 Year MAAC Thermal Alternative Analysis*

. . Dominion | Dominion | Dominion | Dominion
From Bus To Bus 201? 5500 MViR PATH R?VISEd H.arrlsnn " | Alternative| Alternative | Alternative| Alternative
Baseline| of SVCs Liberty | Dickerson
#1 #2 #3 #4
T157 Tap Doubs 2015 2015
Mt. Storm T157 Tap 2015 2015
Lexington Dooms 2017 2018 2018 2025
Jacks Mountain Juniata #1 2018 2022 2022 2025
Jacks Mountain Juniata #2 2020 2023 2024
FPruntytown Mt Storm 2020 2020
Keystone Jacks Mountain: 2022 2025 2025
Bath County Valley 2024 2024 2024
Keystone Conemaugh 2025
Greenland Gap : Meadow Brook : 2025 2023 2020 2021
Mt. Storm Greenland Gap 2024 2021 2022
Harrison Pruntytown 2023

* 1000 MVARs at Jacks Mountain, Doubs, Meadow Brook, Loudoun and T157 Tap 500 kV; 500 MVARs at Juniata 500 kV

WWW.pjm.com

* The most limiting thermal condition from the generator deliverability or load deliverability test
* All results include updated TrAlL impedance
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é/ 15 Year MAAC Voltage Alternative Analysis

Reactive Reinforcement (5500 MVAR SVCs)
PATH / 250 MVAR cap at Kemptown

Alternative 2015 CETL - CETO Margin**

2015 Baseline Case - no alternatives -3,900 MW
Liberty / 250 MVAR cap at Kemptown 620 MW
Harrison - Dickerson / 250 MVAR cap at Dickerson -450 MW
Harrison - Dickerson / 750 MVAR cap at Dickerson 200 MW
Dominion Option 17* 400 MW
Dominion Option 2* 600 MW
Dominion Option 37 f00 MW

Dominion Option 4* 2 500 MW

1,500 MW

900 MW

* Results dependent on final voltage set point chosen for Jacks Mountain Fast Switched Capacitors
** Margin 1s calculated as the difference between the CETO and CETL

WWW.pjm.com
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é/ MAAC Next Steps

« Continue to evaluate the alternatives
— Continue to develop side by side comparison
— Reliability benefits
— Cost
— Feasibility
— Other considerations

PJM©2010




EMAAC Alternative Analysis Update




é/ EMAAC Next Steps

« Continue to evaluate the alternatives
— Continue to develop side by side comparison
— Reliability benefits
— Finalizing independent consultant report

PJM©2010




Baseline Reliability Update




Eddystone & Cromby Retirement Update




= Y Reliability Must Run Status
Eddystone 1&2 and Cromby 1&2

« Atthe May 12, 2010 TEAC, PJM identified a

number of required upgrades due to these
retirement requests

« Some of the upgrades are not expected to be
placed in-service until after the requested
deactivation date

— Cromby #2 was requested RMR status until
December 31, 2011

— Eddystone #2 was requested RMR status until
December 31, 2012

PJM©2010




= Y Reliability Must Run Status
Eddystone 1&2 and Cromby 1&2

« Update
— Chichester — Saville 138kV Upgrade (b1182)

 Original in-service date of December 2012 drove the need for
the Eddystone #2 RMR until December 31, 2012

» The updated in-service date of Chichester — Saville 138kV is
now expected to be June 1, 2012

— Due to the updated in-service date of this upgrade,
and assuming all other required upgrades are
completed as scheduled, Eddystone #2 can be
deactivated on June 1, 2012

PJM©2010




BRH Alternative Analysis




A Branchburg — Roseland — Hudson

» Branchburg — Roseland —
Hudson

« 2008 RTEP identified
several overloads in
northern PS starting in
2013

{HudsonTieea\ |
S Wat‘erfrbnts_j—

------

» Updated analysis
completed as part of this
year's RTEP shows fewer
violations

Ay, s
,
/e,
/) z /.
/&2Branchbur
/ <

 PJM evaluated below 500
kV alternative solutions

grB2gs
F]
2
i
e = S
| 3 >
2 c ~
z =z 2 )

PJM Confidential PJM©2010
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- 4

Branchburg — Roseland —
Hudson not modeled in 2015
case

Analysis Performed:
— Generator Deliverability
— Load Deliverability (PS and PSNorth)
- N-1-1
— Baseline thermal and voltage analysis
were performed

Reliability Thermal violations of
existing system with no
reinforcement

Essex - Hudson 230 kV

Roseland - West Caldwell 138 kV "D"

WWW.pjm.com

2015 PSEG Reliability Criteria Violations

) Waldwick
o

° A\
i N
- A
X A
¥ e N
Montville Jackson Rd.
Cedar Grove clif
= PSEG \west Caldwell '

Roseland

Laurel Ave.Marion Dr.

West Orange

raynor

Dot Summit

Fedef@l Square
Passaic Valley Sewerage Commission
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v 4 BRH Alternative Analysis

J?Montville ackson Rd.

Totowa

*  Proposed Solution

— Convert the existing ‘D1304
and G1307’ 138 kV circuits
between Roseland —
Kearny — Hudson to 230 kV

operation Rossland 4
— Expand existing Bergen
230 kV substation and JCPL

reconfigure the Athenia 230
kV substation to breaker
and half scheme.

— Build second 230 kV
underground cable from
Bergen to Athenia

PSEG
raynor -

Newark
Dot Summit F

t Newark Bay i
Fedefal Square I e
Passaic,Valley Sewerage Commjssign
Y 7 7§
Doremfis P!. ;[ [Bayonne/
i ‘. ["

Springfield Rd.

LEGEND
- BUlId SeCOHd 230 kV Norﬂ'}ﬁ ®  Subs ldentified Transmission Lines
underground cable from . B | ubstations -
KV 765
Hudson to South Waterfront 1 I B ey
-  Estimated Project Cost: $700 M polinden | ° Q 345
3 230
- Expected IS Date: 6/1/2015 — o 2k
! ©  345kV
mL;gét © 500KV ﬁ ;;5
i ®  765kV

i
rson Ave
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&/

BRH Alternative

 This alternative solution resolves all identified violations

through the 15 year planning horizon

« The following table shows the 15 year analysis

Overloaded Facility 100% Year
From Name To Name kV Base Case | 230 kV Option
Cedar Grove "B" Clifton "B" 230 2015 > 2025
Cedar Grove "F" Clifton "K" 230 2015 > 2025
Roseland Cedar Grove "B" 230 2015 > 2025
Roseland Cedar Grove "F" 230 2015 > 2025
Essex Hudson 230 2022 > 2025
Essex 15th St. 230 2022 > 2025

PJM©2010




4 BRH Alternative Analysis Summary

« The Proposed 230KV alternative is effective at resolving the
reliability criteria violations through the 15 year horizon

 PJM staff will recommend this alternative to the PJM Board for
approval and inclusion in the RTEP

« PJM staff will recommend to the PJM Board that the Branchburg
— Roseland — Hudson 500 kV project be removed from the RTEP

PJM©2010




2015 ATSI Analysis Update




&/

Load Deliverability Voltage
Violation

Voltage collapse for various
contingencies

Proposed Solution: Build new
Hayes 345/138kV substation
(B1281)

- 138kV lines to Greenfield #1

- 138kV lines to Greenfield #2

- 138kV line to Avery
Estimated Project Cost: $33 M
Expected IS Date: 6/1/2015

WWW.pjm.com

- _Davis-Besse

\\.

A
IR ..

- P
. Lakeview

Ottowa o AN

e, Y
Greenfield .
o Ford ® =

American Transmissi

ATSI Transmission Zone

LEGEND
\ ®  Subs Identified
I Substations
{ kV
o BOKkV
o 115kV
138kV
230kV
345kV
500kV

®  7B5kV
Transmission Lines
kV

e o o

N\ 785
/\ s00
/\ 345
/\ 230
138 ler
VANRLE el
A

New Depéfﬁ\ire-\ :

Fremont Center

NASA
Stems G \
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&/

Load Deliverability Voltage
Violation

Voltage collapse for various
contingencies

Proposed Solution: Build Beaver
— Hayes — Davis-Besse #2 345kV
line (B1282)

Estimated Project Cost: $34.65 M
Expected IS Date: 6/1/2015

WWW.pjm.com

Davis-Besse

Fremont

AEP

Fremont Center

ATSI Transmission Zone

!

\ Ol |
Wl

IR

(RSN

 Ford -
New Departure .

NASA

1\ N

Y
J

LEGEND
®  Subs Identified
Substations
kV
o BOKkV
o 115kV
138kV
230kV
345kV
500kV
®  7B5kV
Transmission Lines

N\ 785

500

e o o

4

/\ 345

/\ 230
138

VANRLE

/\ 69

Edgewater
_US steel

7‘_1Muccay

Gates
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é/ ATSI Transmission Zone

Kepler i
« Load Deliverability Voltage niand kenyon J ol
Violation &N / o e
«  Voltage collapse for various i g o S
contingencies Chamberlain Packardim T
«  Proposed Solution: Loop the it CopperveiliamupCirden | 2 B
Chamberlin - Mansfield 345kV line k DarrowTerrex Nem"EvZ?gfeenN‘;g;"?*\ o
into the Hanna 345kV Substation - B vanscission Lines
(B1283) Wes;:\keronweﬁ Ravenng e k‘;\ o
- Estimated Project Cost: $9.075 M e L e e
« Expected IS Date: 6/1/2015 Elieron A 20 e
- :
A 115
Moore /\

Hoytdale

WayvieWpromway
Belden Village

West CantonPackard

Miles A"e"ueWagenhals
Reedurbanr;,..i

—

Central

arroll n
B ...\
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é/ ATSI Transmission Zone

- Baseline Voltage Study Violation Wl s
« Low voltage at several 138kV Sietatns G
substations for various | "% faimaagem M |
contingencies b :13‘::‘\"/ Silica JackmanDixie
P R Id Vulcan
»  Proposed Solution: Install 50.0 - )
MVAR CapaCitor bank at the Lime o 500kV Eber Gould \F \ '.ayis-BeSS(
ity 138kv Substation (B1284) | nemee Pawitore 7 comd0%\ " ¢
Clty vV substation ( ) Transmission Lines | Maumes CRC — 3
« Estimated Project Cost: $2.35 M - " o o ﬁ
ouse : Oftowa
° EXpeCted IS Date: 6/1/2015 £\ 500 Wlaterwllle American Transiigsion Systems Inc
/\ 345 = Flveil?o:nt - moyne ™
/\ 20 o Woodville s
138
?\\ ik Brim
69
Fremont
Fremont Cente
AEF Buckley Rd.
Fostoria Ctl a0 (N.C. Co-Op) Jime bt
Greenlawn
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&A1

* N-1-1 Thermal Violation

» Barberton — Star 138kV line is
overloaded for the loss of Star-
Wadsworth 138kV line and the
loss of the Start —Barberton #2
138kV line

* Replace Barberton-Star 138kV
#1 wavetrap, CFZ relay, and
line exit conductor at Barberton
(B1285)

« Estimated Cost :$ 0.075 M

* Required IS Date : 06/01/2015

WWW.pjm.com

ATSI Transmission Zone

| AstorDawsonDodge . Hazel Kenyon
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r rray CrystalDell"asa Wéwell Substations
CliffordEaton : ke
=g DunkirkpowlesFaber
= o 69KV
4 o 115kV
Carlisle Dunbar 138kV
o 230KV
Brunswick o 345kV Ml
Stoney
o 500KV
& ® 765KV
: rangqrAmerican Transmission Systems ieci : i
. i
Wellington W G BabbWest Ravenna Sranemission.tyies
Ryan lest Akronp; kv
Evans /\ 765
Aetna A
Gilchrist /\ 500
Barberton Plant#2 345
Star n o South Akron /\
° /\ 230
d A Urban
RITTMAN PAPERB D 138
Moore /\ 115
N
/\ 69
Ear “e};;’ieWPromway
Brooksid en Village
fopiside West CantonPackard Knox
East Wooster 5
Canal Road Miles Avenue\\agenhals
Reedurban-nmken
Wooster L Cloverdale Toarz%n Central
le Creek
PP ek AGA.G ok
R__‘ outh Canton T
North StrasburghBolivar
a%
—_— North Intertie \
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&A1

N-1-1 Thermal Violation

The Hanna - W.Ravenna 138kV
#1 line is overloaded for the loss
of the Hanna — W. Ravenna #2
138kV line and the loss of the
Hanna — E. Akron 138KV line

Proposed Solution: Reconductor
Hanna - W.Ravenna 138kV #1
(4.7miles) with 636 ACSS
conductor (B1286)

Estimated Project Cost: $2.05 M
Expected IS Date: 6/1/2015

WWW.pjm.com

ATSI Transmission Zone
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AetnaEvans A s
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Goodyear A

je
pe
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N-1-1 Thermal Violation

The Hanna - W. Ravenna 138kV
#2 line is overloaded for the loss
of and the loss of Hanna — W.
Ravenna #1 138kV line and the
loss of the Hanna — E. Akron
138kV line

Proposed Solution: Reconductor
Hanna - W.Ravenna 138kV #2
(4.7miles) with 636 ACSS
conductor (B1287)

Estimated Project Cost: $2.05 M
Expected IS Date: 6/1/2015

WWW.pjm.com

ATSI Transmission Zone

Kepler
piand Kenyon LEGEND
orway

GrahamClar . ifi
Clinton Kelly Subs Identified
Fox Kendall Substations

Es KV
axwell o  BOKV
Faber = ek
Hancock eld 138y
°  230kV
i | Galaxie ek o 345kV
°  500kV
e  765kV
Transmission Lines
Stoney DarrowTerrex kv
N\ 785
- Brady £3 e
Grgnger Babb West Ravenna : /\ 345
- X, «'Hanna
AmericQn Transmission Systems Inc = /\ 230
Pine 135
AetnaEvans A e
Goodyear e

je
pe
2N

Plant #2 Gilchrist
Barberton South Akron

RITTMT PAPERBOARD
Moore
Belden Village

44 Packard AP
) West Canton
4 LTV Steelwagenhals
| Miles Avenue

American SteeIBIUEbe”

Vayviewpromyay

Knox

I
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é/ ATSI Transmission Zone

« N-1-1 Thermal Violation i e |
- The Masury - Crossland 138kV | suboatons
line is over the normal rating o eo
following the loss of Masury — Maysville R
Shenango 138KV line even after 'g ° 230KV
. | o  345kV
system adjustments | o 500k
. \ o 765KV
* Proposed Solution: Replace Cortian SN
Masury - Crossland 138kV S Sharon o
terminal equipment at Masury Copperwel, gtidgs %E A on
B1288 _ lvanhoe®ardeN Crossland | A a5
(81288) nese e . .
« Estimated Project Cost: $0.01 M 9 - Ce""a'Mas{‘Eq;' Sl A L
American_Trangmission Svste SmCVMI ud /\ 115
- Expected IS Date: 6/1/2015 S spings enanga /\ e
Cpmmerce Wickliffe ~ Lincoln!Park
Riverbend !
YST (Y(‘?ung town Sheet & Tube)
i Kiesters
Boardman |Lows&llsville
Dob%ains New Castle APS
North Beaver Township
Seneca

WWW.pjm.com PJM®©2010



é/ ATSI Transmission Zone

N-1-1 Thermal Violation 1
| Mays ®  Subs Identified
The Evergreen - Niles 138kV line et
is overload for various N-1-1 o oo
contingencies ‘i Do
. o~ Cortland ' .
Proposed Solution: & 230KV
_ ] PackardEIm ‘. Sharon| © 34
— Replace terminal equipment at Copperweld  gride ‘E o 500kv
Evergreen on the Evergreen — Niles Ivanhoe Garden £ rosciahd o P
L B a - s
138KV circuit Evergreen I:/Iahomngsme | k‘l;ansmlsswn ines 9
— Reconductor Evergreen-Niles 138kV Newton Fais B Niles MMIZ A 75 '
(3.0 miles) with 477 ACSS (B1289) — . . M\a‘j‘"y\n—‘VShenar /\ 0
Estimated Project Cost: $0.87 M m% Qsmission SyStéms IFE A o
ommerc Wickliffe i A
Expected IS Date: 6/1/2015 ST (Youngdtown Sheel A 115
Boardman \LOW lisville /\ o
Dobitl)ins
i New Castle
:‘I North Beaver Township APS
Bluebell k
American Steel !
AEP Hoytdale
EP Knox ‘} Maple
_\ DL Jackson

WWW.pjm.com PJM®©2010




é/ ATSI Transmission Zone

« N-1-1 Thermal Violation | y sl
| ayq L4 ubs Identifie
« The Niles — Salt Springs — =
Highland 138KV line is overloaded | o eov
. . . | o 115kV
fgr varlous.of comblnatlon of e o | oy
single contingencies o 200k
. . PackardElm “; °  345kv
« Proposed Solution: Build new Copperweld gy g - L,
. . Mahoningsid ; °
Niles-Salt Springs #2 138kV - 795 anoningSieivanhoe Garden Brossiahd | 1ronemresion Lines
. Evergreen ] N\
! kv
ACSR wire (B1290) Highland / Hubbard N,,es /\\M.a A frns <
« Estimated Project Cost: $2.89 M J QQ)S alt'Springs, ¢ e //t .
° EXpeCted IS Date: 6/1/2015 SIS U 3 :;'g:rézc Wicklifie  Lincoln Park /\ 230
___/_—_/7 Riverbend L 138
YST (Y?ung town Shee| A 415
Boardman - [Lowalisville AN
Dobi)ins
f New Castle
"“ North Beaver Township APS
Bluebell
American Steel ‘;
AEP \ Hoytdale
EP Knox '\ Maple
-\ “ DL Jackson

WWW.pjm.com PJM®©2010




é/ ATSI Transmission Zone

* N-1-1 Thermal Violation el
« The Eastlake - Q-12 138KV line S tesisone
is over the normal rating o eokv
following the loss of Eastlake - Do 0
Q-13 138kV line with system re- | o 2o
dispatch o o
«  Proposed Solution: Replace alccs
substation equipment at k‘}\ . —
EaStIake on the Q'12 138kv /\ 500 Leroy Center
line exit (B1291) A SELELD /
- Estimated Project Cost: 128 y
$0.0207 M Q o Lincolnpjoyd
i Kipling \ Pinegrove
. Expected IS Date: 6/1/2015 Notingham o \

Lake Shore”0rdan
smission Systems Inc

> ’Hémilton Kepler

N _—Freedom Hazel
DawsonBDodge

Inland

| is | Kenyon
Crestwood Graham roquois lvy
orway
Grovewoo ) Kelly
Fox

De”Nasa

Ciyaal ] Eaton
Clifford

Dunkirkpowles Faber impe

Kendall
axwell

WWW.pjm.com PJM®©2010




é/ ATSI Transmission Zone

* N-1-1 Thermal Violation el
 The Eastlake - Q-13 138KV line S tesisone
is overloaded for the normal o 6ok
rating after the loss of Eastlake Do 0
- Q-12 138kV line with system o 2300V
re-dispatch o o
«  Proposed Solution: Replace alccs
substation equipment at k‘}\ . —
EaStIake on the Q'13 138kv /\ 500 Leroy Center
line exit (B1292) A SELELD /
- Estimated Project Cost: 128 y
$0.0207 M Q o Lincolnfoyd
i Kipling \ Pinegrove
. Expected IS Date: 6/1/2015 Notingham o \

Lake Shore”0rdan
smission Systems Inc

> ’Hémilton Kepler

N _—Freedom Hazel
DawsonBDodge

Inland

| is | Kenyon
Crestwood Graham roquois lvy
orway
Grovewoo ) Kelly
Fox

De”Nasa

Ciyaal ] Eaton
Clifford

Dunkirkpowles Faber impe

Kendall
axwell
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N-1-1 Thermal Violation

The Tangy — Bellepoint 138KV line
is overloaded for the loss of
Greene 345/138kV transformer
#2, the Greene — Clark 138KV
line, and the loss of Urbana —
Clark 138KV line

Proposed Solution: Replace
substation equipment at the Tangy
sub on the E.Springfield — Tangy
line (B1293)

Estimated Project Cost: $0.014 M
Expected IS Date: 6/1/2015

WWW.pjm.com

7

South Kenton
LEGEND
®  Subs Identified
Substations
kV
o BOKV
o 115kV
138kV
230kV
345kV
500kV
e  765kV
Transmission Lines
kV

e o o

765
500
345
230
138
115
69

dcreek

on

oo 0 S

-

Eagle Roa

ATSI Transmission Zone

Roberts

Crissinger

North Waldo

American Trs}smission Sy

Windfall DP |
Ido Bloomfield

Kirby

ittsburgh Ave
\_ South-WiVerner
Tangy Trent
S_unbury
erksh =

Westerville AE

Lazell

Mechanicsburg oo
Stelzer .
Mifflin
Yearling Taylgr :
American Transmis§jon Systems Ihc ' a5t Br0a o
v 2 Bexley East Broad st|Hebror
Astor i
: Vés Lucent Te nNiOQ'e*
Galloway _ Marion 4
Buckeye Steel \
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N-1-1 Thermal Violation

The Brookside — Longview #2
138KV line is overloaded for the
loss of Madison-Brookside 138kV
Line and the loss of Galion-GM
Mansfield 138kV Line

Proposed Solution: Modify the

Brookside - Longview #2 138kV
CT ratio and correct the design

temperature (B1294)

Estimated Project Cost: $0.025 M
Expected IS Date: 6/1/2011

WWW.pjm.com

ATSI Transmission Zone

N e | Erle.
LEGEND " \
®  Subs Identified ily
Substations
kv inission Systems Inc k
o B9kV
o 115kV
138KV i |
° ;
° zzz:z Wellington West Medina
o 500kV Ryan
®  765kV
Transmission Lines
kV
/\ 765
/\ 500
/\ 345
/\ 230
138
/\ 115
/\ 69
AEP Brookside
[ ]
Sulphur SpringsHoward S/ East Wooster
Shelby
American Transmission System C AEP
LongviewCalrns - 2= Wooster
Leaside GM °
Ontario

North Lexingthon
Galion
AEP
Apple Valley

American Transmission Systems Inc
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* N-1-1 Thermal Violation

 The Brookside — Madison -
Longview 138KV line is
overloaded for the loss of the
Longview - Brookside 138kV
Line and the loss of Galion -
GM Mansfield 138kV Line

* Proposed Solution:

—  Modify the Brookside - Longview #1
138KV CT ratio + correct the design
temperature (Longview-Madison )
(B1295.1)

— Estimated Project Cost: $0.025 M

—  Modify the Brookside-Longview #1
138KV CT ratio + correct the design
temperature (Brookside-Madsion)
(B1295.2)

— Estimated Project Cost: $0.025 M
 Expected IS Date: 6/1/2011

WWW.pjm.com

ATSI Transmission Zone

) / | Erfe
LEGEND - \
®  Subs Identified ")
Substations
kv Imission Systems Inc b
o 69KV
] 115kV
138kV T
: jjz:z Wellington West Medinz
°  500kV Ryar
®  765kV
Transmission Lines
kV
/\ 765
/\ 500
/\ 345
/\ 230
138
/\ 115
/\ 69
AEP Brookside
L]
Sulphur SpringsHoward East Woostel
Shelby
American Transmission System
Madison AEE Wooster
Leaside GM o
Ontario

North Lexingthon
Galion
AEP
Apple Valley

American Transmission Systems Inc
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é/ ATSI Transmission Zone

PMonrae (DETEND)
)

. . Beecher
* N-1-1 Thermal Violation
« The BG tap — Lemoyne 138KV
line is overload for various
combination of single
contingencies  Alenset e [
e C . Bay Shore .
o Proposed Solution: [ Aquila Metamdra Energy Centergijica JackmanDixie -\ | v;ﬁz"~~—-?[' - Reno
yons \ L
— Reconductor BG line exit conductor at ReYNOdS phjpgry VUGN i AES O?eg°:° P”Decam -
Angol ]
Lemoyne Sub .(B1 296.1) p— T r(\ggoou?d \ St Besse
— Estimated Project Cost: $0.01 M o swsienited  pwantoNCHaWthomie, FTradcyWCC Frey N
— Change the CT ratio at Lemoyne Substations | Moo e sl
B13213 towards Brim Tap to increase L i ﬁ
line loadability (B1296.2) ° o {hite House SPRAmerican Transmisgion gystems Inc Ottowa
Estimated Project Cost: $0.01 M R e pomLemoyne |/
— Estimated Project Cost: $0. ive Poi
] . ;z::\\; o — _FIVE Point A | k
 Expected IS Date: 6/1/2015 o s hoodvike
©  500kV
®  765kV Brim
Transmission Lines
KV Fremont
Q ;22 Fremont Center
/\ 345
/\ 230
138
/\ 115 ER
/\ 69

WWW.pjm.com PJM®©2010
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* N-1-1 Thermal Violation

* The Fort Industries — BP Oil
138kV line and the General Mill
— Jackman 138KV lines are
overloaded for the loss of the
Allen 345/138kV transformer
and the loss of the Bayshore —
Jeep 138KV line

* Proposed Solution: Install a
new Fulton 345/138kV
substation (B1297)

« Estimated Project Cost: $23 M
* Expected IS Date: 6/1/2015

WWW.pjm.com

ATSI Transmission Zone

LEGEND
®  Subs Identified
Substations :n Energy Assoc. LLC
KV eecher
o B9kV
°  115kV
138KV
o 230kV
o 345kV
©  500kV
e  765kV , = Allen Jet. GML —HMC
o - amora Ene {
B Transmission Lines f!dMore o Jackman o C - Bay Shore-
kv o Dixie Gile " -Reno
A 765 Silica Reynolds
Vulcan
/\ 500 Bellvue Decant
A\ 345 Angola .
C (Liquid Air)Eber Gould
230
N i Swanton Hawthorne, F.erdcyWCC Frey
| Maumee 1
/\ 15 Ly#éh CRC ssaini
/\ 69 o’
OLP
WatervilleAmerican Transmission Systgms Inc
Midway Five Point moyne
e 30909090 Woodville
Brim
Fremont

PJM©2010
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N-1-1 Thermal Violation

The Bayshore — Oregon 138kV
line is overloaded for the loss of
the Midway — Waterville 138kV
line and Lemoyne — Maclean
138kV

Proposed Solution: Replace
terminal equipment at the Oregon
substation (B1298)

Estimated Project Cost: $0.138 M
Expected IS Date: 6/1/2015

WWW.pjm.com

ATSI Transmission Zone

P — -ssoc. LLC Ad (D TOOD
LEGEND | Lulu
®  Subs Identified
Substations
KV
] B9kV
o 115kV
138kV
o 230kV Fr b
°  345kV WEOIE it S = S/
Center Talmadge
©  500kV len Jet. g Bay Shore_\._”\ A
®  765kV Silica Bellvueo A\ G = uR?p\O
Transmission Lines ReynoldsVulcan regon ) = Toledo an X -
° ecant ;.
V Ee
k/\ . Angolal0CUstAcme e e
Liquid Air)Eber Gouldy, y Davis-Besse
/\ 50 Swanton Hawthorne racY\wce |Frey \
o Ford
/\ 345 | Maumee
] Ly;mh it Toussaint
138 _ %spr OLP
fVhite House : ; Ottowa
/\ s Waterville American Transmis$ior/Systems Inc
/\ 6o . Five Point | ¢moyne
= ] - Woodville 1
Brim
Fremont
Fremont Center
AEP
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é/ ATSI Transmission Zone

. . —— *Isoc. LLC Lul e Tl
« N-1-1 Thermal Violation b—
« The UT - Vulcan 138kV line is Substations
kv
overloaded for the loss of the Allen | . e«
Junction — Silica 138KV line and Do
the Jackman — Vulcan 138KV line o 230KV
_ o 345KV llen Jet.ovanagu HMC [ -
« Proposed Solution: Add SCADA ° S0 L dackman c - Baysnore
° llica AN
control and motor operators to T Vulcan .
switches 13153 and 13154 near ~ [» pngola - T
Silica (B1299) N s Gt R s o
- Estimated Project Cost: $0.55M | 7 ** aumes -
stimate rOJeC oSt . /\ 230 Lynch CRC Toussaint
« Expected IS Date: 6/1/2015 o hits liogge”” 5D 0" | Ottowa
/\ s Waterville American Transmis$ior/ Systems Inc
/\ 6o - Five Point moyne
e ] D Woodville L

Brim

Fremont
Fremont Center

WWW.pjm.com PJM®©2010




é/ ATSI Transmission Zone*

* For the common mode outage SO

test the Lemonyne — Maclean [ - g
138 kV circuit is overloaded for |  sweases |- 0 b
breaker failure operation of kv hge jackrian V- Dixie
BayShOre 138 kV BK'JL 138KV AM
©  230kV e
Breaker g o 345v eosineis
. ©  500kV Bellvue
* Proposed Solution: = Lol
Reconductor Lemoyne — "
Maclean with 954 ACSS o
conductor (B1190) oz ‘
« Estimated Cost: $4.3M /o= S Tracy o Froy X
« Expected In-Service Date: ) g Maclean
06/01/2013 ™
CRC
OM
o OLP
Watsrville Five Point

/
Lemoyne
Woodville
*This upgrade was presented at a previous TEAC

WWW.pjm.com PJM®©2010
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« For the common mode outage

ATSI Transmission Zone*

test the Shenango — Crossland s 0 |
138 kV circuit #2 is overloaded | + swo i;‘
for breaker failure operation of oo o |
Shenango138 kV BK-18
Breaker o s ——
* Proposed Solution: Replace Lt O
the meter at Crossland with a Y | Sharon
higher rated meter (B1191) o
« Estimated Cost: $0.015M A\
- Expected In-Service Date: A
06/01/2013 : croesland

Niles Municipal Sub

Central

Masury
McDonald Steel i

.
Niles i |

=)
North Star Steel . Shenango

Wickliffe Lincoln Park
Riverbend

YST (Youngstown Sheet & Tube)
|

*This upgrade was presented at a previous TEAC

WWW.pjm.com
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é/ ATSI Transmission Zone*

« For the common mode outage Kentucky o
test the Bayshore — Chevy 138 T o st
kV circuit is overloaded for bn o ool bl
. . “Fermi
breaker failure operation of the - ~Enrico Ferm 5 Y
Bayshore 138 kV BK-3K, BK- ‘a
A < Lol W Monroe (DETED) © 230V
13254 ,BK-13256,BUS-K, BK- Boocher b s a
13252 or BK-KM breakers B
« Proposed Solution:  Whiting (CEC) A
Reconductor Bayshore — Chevy ‘ .
138 kV with 636 ACSS 3 bt o ” 'Bay Shore .
conductor (B1 192) Silica JackmanDixie '\ < ® = Reno N 765
. Reynold Vulcan MN‘* ; s
* ESt|mated COSt $43M i saex:ila Locus\o?egon I?ecant 09
. LAC (Liquid Ai - Davis-Besse
- Expected In-Service Date: e e e <N
06/01/2013 B y l N
: oLP P Lakey
= HouseWiE::ville T : 1°waOﬁiO Ed/soq N
S . Toledo Eydigon —
Midway - FI_VG Point™ moyne
Woodbville
Brim 7
Ohio Edison
Fremont
Fremont Center
*This upgrade was presented at a previous TEAC AEP L
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é/ ATSI Transmission Zone*

« For the common mode outage / charmberlainChrysler
test the Hanna — East Akron s 0
138 kV circuit is overloaded for ¢ sus ceneq
breaker failure operation of -

115kV

West Ravenna 138 kV BK-15K =
and the tower outage of the -

345kV

o o o

Hanna — West Ravenna #1 and | « o
the Hanna — West Ravenna #2 | g™m""*
138 kV lines s
* Proposed Solution: Replace A o Brady
the 800 Amp wavetrap at East A I
Akron with a 1200 Amp = /
wavetrap (B1193) .
« Estimated Cost: $0.052M Pine _
Aetna vans
« Expected In-Service Date:
06/01/2013

East Akron

Plant #2
South Akron
Barberton

*This upgrade was presented at a previous TEAC

WWW.pjm.com PJM®©2010
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« For the common mode outage
test the General Mills —
Jackman 138 kV circuit is
overloaded for the breaker
failure operation of the
Bayshore138 kV BK-13254, BK-
13256, BK-13252, BUS-K, or
BK-KM breakers

* Proposed Solution:
Reconductor General Mills —
Jackman 138 kV with 636
ACSS conductor (B1194)

« Estimated Cost: $0.647M

« Expected In-Service Date:
06/01/2013

*This upgrade was presented at a previous TEAC

WWW.pjm.com

ATSI Transmission Zone*
Y/

LEGEND

© Proposed Stations

®  Subs Identified
Substations
kV

© 115kV

138kV

©  230kV

©  345kv

© 500kV

® 765kV

Transmission Lines
kv

/\ 115
138
/\ 230 -
A 345 e o= e = e e e = e =P HMC
= AR Sylvania
~ A 78 y faimadge GML: -
<69 )
Jackman
Silica Reynolds Westghte
Bellvue
Vulcan LOCUStACme
Angola
S Gould
LAC (Liquid Air) ] -
oHawthorne Penta COUnty\NCéacy Frey

‘/
Ford
Maumee

CRC
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é/ ATSI Transmission Zone*

« Common Mode Contingency “a

Violation S oo A
* Overload on the Masury — b A%

Shenango 138KV circuit for the |

tower outage of the Crossland — | | =

Shenango #1 138kV and 0 s -

Crossland — Shenango #2 ko0 ‘1

138KV lines o Staron
« Proposed Solution: Replace the | \ » |

circuit terminal and sections of ax |

substation bus conductor at A 1

Masury 138kV substation with AS— Crossland

either 795 ACSR conductor or S I

equivalent Copper wire (B1229) McDonald Steel as“; ’

Niles |

« Cost Estimate: $0.247 M
« Expected IS Date: 6/1/2013 N

EShenango
North Star Steel |
Wickliffe Lincoln Park

Riverbend
|

YST (Youngstown ;Sheet & Tube)
*This upgrade was presented at a previous TEAC ‘!

|
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The Butler 138 kV breaker
‘1-2 Bus 138’ is
overstressed

Proposed Solution:
Replace the Butler 138 kV
breaker ‘1-2 Bus 138’
(b1261)

Estimated Project Cost:
$300 K

Expected IS Date:
6/01/2011

PJM Confidential

604089

APS Transmission Zone

\

Karns City \

Maple

Jackson

Mineral

Pine

Seneca

LEGEND

Krendale ®  Subs |dentified

Shanor Manor

Substations
Butler 15

Bredinville . o 69KV
o 115kV
138kV
(Eabot o 230kV
o 345kV
°  500kV
® 765kV

Kilgo
MC Calmont

Wood

Transmission Lines 8
kv

69
115
138
230
345
500
765

Houseville

e e e e
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The State Line
Station 7 138 kV
breaker

‘Bustie 742’ is
overstressed

Replace the State
Line Station 7 138
KV breaker

‘Bustie 742’ (b1256)

Estimated Cost:
$760 K

Required IS Date:
6/01/2011

PJM Confidential

604089

ComEd Transmission Zone

L—oBe
Garfield
Z Sawyer
Univeréijy
>
Washington Park
Ford City c
Hayford
H%rbor
'US Steel

Damen d

Evergreen Park Wallac i
SoutheashChicago EC

= = iRoseland
Stateline (DOMENE)®
Beverly River EC &
Republic Energy Steel ! R
Alsip ComEd T wer Automotive .
Premcor Wildwood
Robbins Resource
Alsip Paper Condo

CME Packa
Blue I;la_nj e
= —OI=="TSGINC. South Hollan <

RN

|

Harvey i
w Green Lake

Glenwood Lansi

Dlyago Helg}? Munster

LEGEND
®  Subs Identified
Substations
kV
o  B69kV
o  115kV
138kV
230kV
345kV
500kV
®  765kV

© o o

Transmission Lines

kV
/\ 765
/\ 500
/\ 345
/\ 230
138
/\ 15
/\ 69

M‘ZMP&

\\
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« The J322 138 kV breaker is
overstressed

* Proposed Solution: Eliminate
the J322 138 kV breaker
‘L0906’ and move customer to
the distribution system (b1257)

« Estimated Project Cost: $35 K

» Expected IS Date: 6/01/2011

PJM Confidential
604089

ComEd Transmission Zone

Citgo-2
ovnlle Citgo-1  Archer
i Il

<~ Lockport B

Alsip

Alsip Paper Cond¢

Plainfield | Veber

ley Park

Country Club Hill:

Hillcrept Moékena

LEGEND

U.S. Steel Real Estate
—

BOC Gages Americas

: . o
Shorewood Joliet Central Subs |dentified

i ockdaleJ ot Briggs New Lenox Fra Substations
. olie KV
liet
a!jo . ,%—d o B9kV
Caterpillar S T
138kV
Minaaka Flint Hills Resou SR S0k
o 345kV c
©  500kV o)
Goose Lake ® 765KV C
BASF Transmission Lines [
Exxon- kV
69

115

138

PJM©2010



.é/ ComEd Transmission Zone

b The E|mhurSt 138 kV bUS Dindee Palatine Arlington’Heights > |dElm\;:iOod
B bre?ker ‘1d35 12008’ is | I it frospect e
overstresse ~

Tojlway Schaumburg i
o= S. Schaumburg - Rolling s Plaines  Golf Mill nSkOkle
Hanover ' isffman Estates %ﬁé T
onne

« Proposed Solution: Revise w4 e ey Sy
the reclosing on the Des Plaines S
Elmhurst 138 kV bus B B Devon _Rosehil

h ] Spauldi Vi \
breaker ‘135 12008 o \]m |
Nordic
Glendale "ghts

(b1258)

Norridge

1
Northwest "

ayne
S.Efgin ~ Bartlett el ——
1 1 . i Franklin Park
« Estimated Project Cost: i L |
; b
$75 K Galewd Substations
ogid EImhurst Hanson Park| v 3
FeaHtli=—=————e  Berkeley Oak Park | | ..
Bellwood
. : Glen Ell
 Expected IS Date: West anEhyn Forest Park o HsKV
6/01/2011 ' - i
Oakbrook o 230kV i
0 te
Sutterfiold La Grange Park 5 BAEp
J York Center Ridgéiafids o 500kV
i K Test Lab
o Warrenville isle carney 1ast SabMeCod 5 ¢
lectric Junction Transmission Lines |
Woodridge Wi Sprin _ kv o
Clearing Forq /\ &9
Downers @rove Sanifary Distric /\ 15
i Sayre
Burr Rid fdgeview Jj 138 N
afine Rgperts Road /\ 230 L
R Palos Twp. /\ 345 7
i Slater Steel /\ 500 \
/\ 765

PJM Confidential
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.é/ ComEd Transmission Zone

b The E|mhurSt 138 kV bUS R Dindee Palatine Arlington’Heights > |dElm\;:iOod
breaker 135 13510'is oo e L s
oversiresse

Tojlway Schaumburg i
o= S. Schaumburg - Rolling s Plaines  Golf Mill nSkOkle
Hanover ' isffman Estates %ﬁé T
onne

- Proposed Solution: Revise the -y - iy Skolie
reclosing on the Elmhurst 138 Des Plaines Skokde |
kV bus R breaker ‘135 13510’ 6% Devon _Rosehil

STauIding / \
(b 1 259) ELGIN E.C. Higgins |
Norridge |
Vayne Nordic . Northwest "
Glendale ghts

« Estimated Project Cost: $75 K S Efjn  Bartlett For e
i Franklin Parknatoma
®  Subs Identified
: b
. Galewd Substations
® EXpeCted IS Date: 6/01/2011 ogid EImhurst Hanson Park| v ;
tfif—=—————e —Berkeley Oak Park "
69KV
N Glen Ellyn aelhocd o 115kV ]
Vo Forest Park {
o 138KV ;
Oakbrook o 230kV i
0 te
Sutterfiold La Grange Park 5 Sicky
J York Center Ridgeiafits o 500KV
: K Test Lab
o Warrenville isle earney lest LabpMeCool o 765KV I¢
lectric Junction Transmission Lines ity
Woodridge Wil sprin _ e "
Clearing Forq /\ &9
Downers @rove Sanifary Distric /\ 15
: Sayre
Burr Rid idgeview | 138 N
aiffine Rdperts Road /\ 230 L
A Palos Twp. /\ 345 i
i Slater Steel /\ 500 \
/\ 765
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é/ Dominion Transmission Zone

- The Yorktown 115
kV breaker ‘L982-1’

LEGEND

L Dominl o sups identiied

s overstressed ‘ ) uvostions
- Replace the 7 [
Yorktown 115 kV
breaker ‘L982-1’ ) P on
(61225 L

Transmission Lines

- Estimated Project

$200 K Kings Mill A L

Yorktown \\"" 138

kV
AN
AN
Expected IS Date:  _Gamm e
O\H N @ | /\
AN

69

6/01/2011

PJM Confidential
604089 PJM®©2010



é/ Dominion Transmission Zone

- The Yorktown 115
kV breaker ‘L982-2’

LEGEND

L Dominl o sups identiied

s overstressed ‘ ) uvostions
- Replace the 7 [
Yorktown 115 kV
breaker ‘L982-2 ) P on
(61226) L

Transmission Lines

- Estimated Project

$200 K Kings Mill A L

Yorktown \\"" 138

kV
AN
AN
Expected IS Date:  _Gamm e
O\H N @ | /\
AN

69

6/01/2011

PJM Confidential
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- Y Duquesne Transmission Zone

« The Beaver Valley 138 kV

breaker ‘233 J&L Midland’ is LEGEND
Overstressed SO Sub.sldentlﬁed
ubstations
kV Bl
Valley ©  115kV
* Proposed Solution: Replace |
the Beaver Valley 138 kV \ St Joe MIN 1 -
breaker ‘Z33 J&L Midland’ Peareo -
(b1 260) Tr.ans7:\5i:/sion Lines
Easi LiverpoolIVII dla Racoaon k‘;\ s
- Estimated Project Cost: ) ‘JJiLLF“ﬁ'r‘:,'a"d SoaveriVallcy sl .\
$4OOK South Chester K '/ Legionvilleyy N
ard A 500
-
 Expected IS Date: 6/01/2011 ®

Neville

Montour
iinton Findlay

Brunot Island

Weléﬁ\’eSteel ‘
\ iton

g Hamllton

North Fayette
Pdrkvnew
Woodville

PJM Confidential
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é/ PEPCO Transmission Zone

- 13 Oak Grove 230 kV breakers u Laurer N\ -

are overstressed Botiggh 8 it
- Latest analysis shows they are b i 3
overstressed for 2011 baseline s " "
conditions A /’ 5 o 4
- Replace the 13 Oak Grove 230  / Sllena Vista 9 |
kV breakers that are s s
overstressed oy s
- Revise existing baseline N - 11
upgrades b0637-b0649 to B AN S jf /
reflect the new description, X T e N
cost, and in-service date . Buzzam.Roint———o OREEn SV
- Estimated Project Cost: \ AL AP i |
$1.5 M per breaker g . =
— Expected IS Date: 6/01/2011 = | '
> \Pqt\br’ﬁac Rivgr \/\
e \er‘:soriyslue Ftains ‘\\ P
] '| \' \‘; ~ \\
“\‘Was_e“r\ington Metro Arestas, = '\J ‘q\

"- ’/

{
L

\ N

)

—~ : | =
! PandafBrandywine Cogeneration Facility
S D )
i, S, ]
oy =20 S
=X . !
PJM Confidential
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2015 Analysis Update




é/ AE Transmission Zone

« PHI Planning criteria \'\’\\//\=£3M \ LEGEND

« The Sherman 138/69 kV
transformers # 1 and # 3 are e
overloaded for the loss of T
Sherman transformer # 2. g

« Proposed Solution: g
Replace the three Sherman ‘7 < Ui
138/69 kV transformers with : .
two larger transformers AEC - 1
(B1280) . . Sherman Avenue\. Q = &

« Estimated Project Cost: /A
$7.7 M

 Expected IS Date: /um;nd
First transformer 6/1/2011 ’
Second transformer 6/1/2012

WWW.pjm.com PJM®©2010




é/ APS Transmission Zone

« Common Mode Contingency

Violation [P . Ridgele
* N47 Tap — Black Oak 138KV IR Savage Mountain ®210% et
line overload for the Black g e
Oak500-Hatfield500 line fault e J
with stuck breaker at Black o 3oy /
Oak500 #4 with auto disconnect | o =
or at Black Oak500 #5 with auto kia\ m
disconnect switches Westvaco k.
« Proposed Solution: %34 /. Black Oak —L
Reconductor the Albright-Black A = ¥

Oak AFA 138 kV line with 795
ACSS/TW (B1235) — This
upgrade will replace B1171.2 N47

« Estimated Project Cost: $55 M Parr Run
« Expected IS Date: 6/1/2013 N

Elk Garden

WWW.pjm.com PJM®©2010




é/ ComEd Transmission Zone

« Load Deliverability Violation —
« East Frankfort — Goodings i o
Grove (line 11601) 345kV line 0 P bramcor | Wiwoos
is overloaded for normal system (W T R aer cond J
conditions E el o P
° Proposed Solution: Goodings Grove| rintly park Hatvey
Reconductor the East Frankfort
— Goodings Grove 345kV 11601
line (B1300) -
« Estimated Project Cost: $22 M ’ CHBSCIE R
. Expected IS Date: 6/1/2015 Nl — e
®  Subs Identified
Substations
kV New Lenox Frankfort
° :;5;!;\\// —‘i---.l Matteson  Park Forest
o 230kV ':ﬁ'
©  345kV East Frankfort \
Transmission Lines
Z
% k‘;\ 115
138
/\ 230
/\ 345 9
/\ 500 te
/\ 765 3
<69 /\J Iton Ctr.

WWW.pjm.com PJM®©2010




&/

Load Deliverability Violation

The parallel Garfield — Taylor
345KV lines (17723 and 17724)
are overloaded for normal system
conditions

Proposed Solution: Upgrade both
Garfield — Taylor 345KV lines
(17723 and 17724) (B1301)

Estimated Project Cost: $150 M
Expected IS Date: 6/1/2015

WWW.pjm.com

ComEd Transmission Zone

\

LEGEND

Higgins i
{ @ Proposed Stations
‘ ®  Subs Identified
Norridge Substations
Northwest kv
Portage 1 . G o 115kV
Diversey iy 138KV
Portage 2 General Iron
Franklin Park | ©  230kV
J{toma. Clybourn ©  345kV
©  500kV
® 765kV
Galewood ' Hanson Park L .
RESRwel Vst o0P ' Transmission Lines
kv
Berkeley BEEA Ontg_ario /\ 15
|.C:Air Rights
Bellwood T 9 138
/\ 230
| /\ 345
o/ = /\ 500
Taylor: /\ 765
La Grange Park Lasalle: 60
Pk State |
ComEd \
Crawford |
Ridgeland o
Electro-Motive Garfield
McCook \ \
ey Test Lab, =~ Sawyer hod X
G.C.W.R.D Maifistream
Universil’ty_
Washington Paﬁk
Clearing Ford City
Bedford Park [gayicic
Says1
Bridg
Robgrts Road Damen
Evergreen Park Wallace
Palos Twp.
\ e

PJM©2010




&/ 2015 Baseline Analysis Next Steps

* N-1-1 Voltage Analysis

« Mid-Atlantic local issues
— Verify potential solutions to reliability issues in southern PSEG

- PJM West
— Verify potential solutions in AEP and ComED

* Dominion
— Verify potential solutions in Dominion

WWW.pjm.com PJM®©2010
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é/ 2012 Baseline Retool Update

« Reliability analysis performed without Susquehanna —
Roseland

« 2012 Common Mode Outage procedure violations
identified

Facility Overloaded Contingency % Loading
....................................................................................................................................................................................... Type | 7
......... West Wharton - Greystone "J" 230 kV - M1.6%*
................................ Newton - Lake lliff 230 kV . 106.5%*
............................... Lake lliff -Montville 230 KV - 105.7%
______Kittatinny - Newton 230kV  Double circuit  105.3%*
.................... Portland - Greystone "Q"230kV ~ towerline ~ 1004%
........................ Greystone - Whippany 230 kV. . 994%
......................... Kittatinny - Pohatcong 230 kV. . 98.0%

Glen Gardner - Chester 230 kV 95.4%

* Conductor limited

PJM©2010
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é/ 2012 Baseline Retool Next Steps

« Continue reliability tests of 2012
— N-1-1
— Baseline thermal
— Baseline voltage

« Evaluate alternatives to address reliability criteria violations,
including the potential for operating procedures

PJM©2010
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&/ Baseline Network Upgrade Cost Allocation

COSTALLOCATION LENGEND

Short Name Full Name

PEN Pennsylvania Electric Company

APS Allegheny Power

PPL PPL Electric Utilities Company

ME Metropolitan Edison Company

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

PE PECO Energy Company

BGE Baltimore Gas and Electric Company
DPL Delmarva Power and Light Company
PEP Potomac Electric Power Company

RE Rockland Electrical Company

CE Commonwealth Edison Company

AEP AEP East Zone

DAY The Dayton Power and Light Company
DL Duquesne Light Company

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

HTP Hudson Transmission Partners, LLC

ATSI American Transmission Systems, Incorporated

WWW.pjm.com PJM®©2010




é/ Baseline Network Upgrade Cost Allocation

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

Install the second
Black Oak 500/138kV
transformer, two
138kV breakers, and
related substation
b1171.1 work APS| 15 21.45 3.21/38.16 2.78 3.44 30.96

Install six 500 kV
breakers associated
with the second black
oak 500/138 kV
b1171.3 transformer APS| TBD |6.27|1.99(17.96/4.85[15.61/2.46|2.01|2.83(13.34{4.22(2.09(0.50|5.88[2.11|4.65| 5.6 | 7.12 | 0.27 0.24
Add a second
230/138 kV
transformer at
Chichester. Add an
inductor in series with
the parallel

b1178 transformers PE | 5.908 4.14 0.44182.19 12.10] 0.48 | 0.32 | 0.33

Replace terminal
equipment at
Eddystone and Saville
and replace
underground section
b1179 of the line PE | 3.94 100

Replace terminal
equipment at
b1180.1 Chichester PE |1 0.475 100

WWW.pjm.com PJM®©2010




é/ Baseline Network Upgrade Cost Allocation

Cost
Project # Project Description TO ($M) PE JC NEP ECP HTP PS RE ATSI

b1180.2 Replace terminal equipment at Chichester PE 0.475 100

b1181 Install 230/138 kV transformer at Eddystone | PE 3.6 100

Reconductor Chichester - Saville 138 kV line
b1182 and upgrade terminal equipment PE 8.5 78.85 5.08 0.54 0.39 0.38 14.20 0.56

Replace 230/69 kV transformer #6 at
Cromby. Add two 50 MVAR 230 kV banks at
b1183 Cromby PE | 6.142 100

Add 138 kV breakers at Cromby, Perkiomen,
and North Wales. Add a 35 MVAR capacitor
b1184 at Perkiomen 138 kV PE 3.9 100

b1185 Upgrade Eddystone 230 kV breaker #365 PE 0.125 100

b1186 Upgrade Eddystone 230 kV breaker #785 PE 0.125 100

Reconductor Lemonyne —Maclean 138KV
b1190 circuit with 954ACSS conductor ATSI 4.3 100

Replace the Shenango —Crossland 138KV
b1191 circuit #2 meter with a higher rated meter | ATSI | 0.015 100

Reconductor the Bayshore —Chevy 138KV
b1192 circuit with 636 ACSS conductor ATSI 4.3 100

Replace the Hanna —East Akron 138KV 800
b1193 Amp wavetrap with a 1200 Amp wavetrap | ATSI | 0.052 100
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é/ Baseline Network Upgrade Cost Allocation

Cost
Project # Project Description TO ($M) PE ATSI AEC PPL APS
Reconductor the General Mills — Jackman 138KV line
b1194 with 636 ACSS conductor ATSI | 0.647 100
b1195.1 Upgrade the Corson sub T2 terminal AEC 0.1 100
b1195.2 Upgrade the Corson sub T1 terminal AEC 0.03 100
Remove the Siegfried bus tie breaker and install a new
breaker on the Martins Creek 230 kV line west bay to
b1996 maintain two ties between the 230 kV buses PPL 1 100
Reconductor the PECO portion of the Burlington -
b1997 Croydon circuit PE 1 100
Replace terminal equipments including station cable,
b1998 disconnects and relay at Conowingo 230 kV station PE 0.5 100
Reconductor Double Toll Gate - Greenwood 138 kV
b2000 with 954 ACSR conductor APS 3 100
b2001 Rebuild the Hercules Tap to Double Circuit 69 kV PPL 1.95 100
b2002 | Mack-Macungie Double Tap, Singe Feed Arrangement | PPL | 0.332 100
Add the 2nd Circuit to the East Palmerton-Wagners -
b2003 Lake Naomi 138/69 kV Tap PPL 12.3 100
b2004 New Breinigsville 230-69 kV Substation PPL | 34.65 100
Siegfried-East Palmerton #1 69 kV Line- Install new 69
kV LSAB, Sectionalize, and Transfer Treichlers
b2005 Substation PPL 0.28 100
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B

WWW.pjm.com

Baseline Network Upgrade Cost Allocation

Cost
Project # Project Description TO ($M) | PPL
Siegfried-Quarry #1 & #2 69 kV Lines- Rebuild 3.3 mi from Quarry Substation to
b2006 Macada Taps PPL 3.8 100
b2009 Convert Neffsville Taps from 69kV to 138kV Operation PPL 0 100
Convert Roseville Taps from 69kV to 138kV Operation (Part 1 — operate on the
b2010 69kV system PPL | 0.85 100
b2011 New 138kV Taps to Flory Mill 138/69kV Substation PPL | 0.03 100
Convert East Petersburg Taps from 69kV to 138kV Operation, Install two
b2012 10.8MVAR capacitor banks PPL 0.69 100
Convert East Petersburg Taps from 69 kV to 138 kV operation, install two 10.8
b2013 MVAR capacitor banks PPL 0 100
Terminate South Manheim-Donegal #2 at South Manheim, Reduce South
b2014 Manheim 69kV Capacitor Bank, Resectionalize 69kV PPL 0.08 100
Reconductor and rebuild 16 miles of Peckville-Varden 69 kV line and 4 miles of
b2015 Blooming Grove-Honesdale 69 kV line PPL 224 100
Build approximately 2.5 miles of new 69 kV transmission line to provide a “double
b2016 tap — single feed” connection to Kimbles 69/12 kV substation PPL 2.69 100
b2017 Provide a “double tap — single feed” connection to Tafton 69/12 kV substation. PPL 2 100
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é/ Baseline Network Upgrade Cost Allocation

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

Install 2nd Clover
500/230 kV
transformer and a
b2024 |150 MVAr capacitor DOM| 16 8.04 1.10 [76.85 0.81 1.48 11.72
Install Brambleton
500/230 kV
transformer and
associated 230 kV
b2062 breakers DOM|14.5 0.24 7.74 0.6 [75.15 0.23 0.78 15.26

Install 500 kV
breakers associated
with Brambleton
b2062.1 500/230 kV DOM| 3.5 [6.27 |1.99(17.96|4.85|15.61|2.46 |2.01| 2.83 |[13.34/4.22|2.09| 0.5 | 588 [2.11|4.65| 56 | 7.12 | 0.27 | 0.24
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Proposed 2010 RTEP Upgrades presented at
Previous TEAC meetings




AE Transmission Zone
« Generation Deliverability E’EQ'H

- The Corson 138/69 kV S
transformer # 2 is K

ardiff

overloaded for the loss of N por Lw,
the parallel transformer i " i
* Proposed Solution: D
Upgrade the Corson Sub T2 ST W 4
terminal (B1195.1)  Lengiand”
« Estimated Project Cost: e
& Proposed Stations

/i = = :‘
/ b :‘
$O 1 M e / ®  Subs Identified

L 2 Substations
2= N, -

|

[N

Scull - |
Fe I

LEGEND

kv

 Expected IS Date: A b

(P Corson 138k
345kV

5/31/2011 o

] o Y ® 765KV
J , Transmission Lines
‘ Middle "'/ kv
> A /\ 115
138
i,.‘ v/ /\ 230
i', ‘-‘\‘ /\ 345
f /,- /\ 500
J a2 /\ 785

{ et S <69
i SN

o o o0
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AE Transmission Zone
« Generation Deliverability E’EQ'H

- The Corson 138/69 kV S
transformer # 1 is K

ardiff

overloaded for the loss of N por Lw,
the parallel transformer i " i
* Proposed Solution: D
Upgrade the Corson Sub T1 ST O 4
terminal (B1195.2)  Lengiand”
« Estimated Project Cost: e
& Proposed Stations

/i = = :‘
/ b :‘
$ O 3 M e / ®  Subs Identified

L 2 Substations
2= N, -

|

[N

Scull - |
Fe I

LEGEND

kv

 Expected IS Date: A b

(P Corson 138k
345kV

5/31/2012

] o Y ® 765KV
J , Transmission Lines
‘ Middle "'/ kv
> A /\ 115
138
i,.‘ v/ /\ 230
i', ‘-‘\‘ /\ 345
f /,- /\ 500
J a2 /\ 785

{ et S <69
i SN

o o o0
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é/ AE Transmission Zone

. o ichmond
Load Deliverability y e Tuna den okt Laurg o
gner Callowhill X =
/ Cuthbert Blvd. \

The Monroe 230/69 kV
transformers # 2 and # 3
were overloaded and
replaced in 2009 (B0267),
as part of the project, a bus g
conductor will be upgraded g &
to increase the rating of 7 Pedrckown
transformer # 2 (B0267.1)

Estimated Project Cost:

- gr= '., L\ _Camden Cogen

d Road ; Gloucester

New Freedom
=3

i

LEGEND

Ghambers @ Proposed Stations

®  Subs Identified

Substations
$0.25M v
o 115kV
Expected IS Date: S o e
5/31/2011 : o
765KV
Minotola Tr:nsmission Lines
KV
Sherman Avenue A 1132 y
/\ 230 §
A s il
/\ 500
Union & Zf; ul
Cumberland
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&/

 Baseline Violation:

* Voltage magnitude violation
on the Peermont and
Swainton 69 kV buses for
the loss of Corson —
Swainton 69 kV single
contingency.

* Proposed Solution:

Install 10 MVAR capacitor at
Peermont 69 kV substation.
(B1244)

« Estimated Project Cost:
$0.75M

« Expected IS Date:
5/1/2015

WWW.pjm.com

AE Transmission Zone

N
%‘ Camden Cogen e %n
PEC GloucesterpSE ;
glg/Point ngen -
e of dilver Lake
O~c0 ’ ick .
('-. 4 A S
7 BIEgep0 = ;,“«'
o Q \ Ceday |/
" [Pedricktown A
7 ! \_,‘( ;’ /4
i ) i ‘ﬂﬂ
7 @hambers " D \ i
Dg&€pwater i i
6Churchtown J v
O PHEST , o
b .‘_',--'-ﬂ d LandisA£C —
Minotola e \‘ !
} 5 Zardif ( ) )
Sherman Avenue — = Le 50 >
\Hpfe gree fn
1}‘ em . LY
| : v A LEGEND
‘ ion Seull (-
Cumeigy (. e e Subs Identified
Yy Eng|and Substations
Menon kV
/ 138kV
Dennis .~ o 230KV
Corson,
©  345kV
& ©  500kV
o
- “Swainton ® T765kV
G 4 Transmission Lines
Middl‘e}‘:\ _/J "W
A A 138
f /\ 230
S A 5
/\ 500
/\ 765
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é/ AE Transmission Zone

« Baseline Violation: /f)??% e |
oint Cogen, e ) ‘
* The US SLC - South ,g Ailver Lake . e .

Millville 69 kV is overloaded & et
for the loss of Laurel — - peasion \
Fairton 69 kV single pffarses
contingency.

6Churchtown
* Proposed Solution: G Undsaec -
Minotola _\_;3':‘»“ o
Rebuild the Newport — | ’ e, N
South Millville 69 kV circuit €&~ N\ - PR

—p South Millville @ LEGEND

(81245) 5 cumbergs X - ’ o Subs Identified

ergiond Substations

« Estimated Project Cost: NEHon, kv
138KV
$ 1 . 9 M Dennis o  230kV
VVVVVV Corsom o BN
i © 500KV

« Expected IS Date: s oy
5/ 3 1 / 20 1 2 /;‘} Mlddlle \ Transmission Lines

kv

138
230
345
500
765

e
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&/

* N-1-1 Thermal Violation:

e The Monroe - Glassboro 69
kV is overloaded for the loss «
of the Terrace — Pine Hill 69

kV and the Monroe — Wash
69 kV contingences.

* Proposed Solution:

Reconductor the Monroe -
Glassboro 69 kV(B1250)
and upgrade substation
equipment at Glassboro
(B1250.1).

« Estimated Project Cost:
$1.55M

« Expected IS Date:
6/1/2015

WWW.pjm.com

)

"%‘ Camden Cogen _Liton
PEC IoucesterpSE
glg/Point Cogen, hep¥ord
e Fofare dilver Lake
'l Migkleton 7
e

e R " Brigk PO
° New Freedol

r

i ,
7 @hambers 3 L] \
Dg€pwater

7" Pedricktown Glassboro
/ °

6Churchtown Mon I'O

Landis s

AE Transmission Zone

i

JCBH i
] WSy

Cedar f /

/f\"_: ‘_/ "«'
e

L” X ‘/./
> Ay Y7
=ty
| b

Minotola h \\ "
| Zardif 7
i Dorath 5 L4y L
Sherman Avenue Sidiz b !
phe gree Mill b N
K em -

S3
¥ _ (& LEGEND
- ion Scull _{ /
Cumberlgid el ®  Subs |dentified
y fEn,gi!éB;' Substations
Merjon kV
= 138kV
X Dennis ./ o 230kV
Corson,
) o  345kV
°o  500kV
®  765kV
@ 4 Transmission Lines
Mlddlei N /" KV
138
/\ 230
/\ 345
/\ 500
/\ 765
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é/ AEP Transmission Zone

 AEP study: The maximum eyer e
temperature reading on the existing WA \
transformer at West Moulton West Lima

. Ordinance JCtSterling
exceeded its allowable temperature Ve o
under normal system conditions. W LfneAEP West Newton

— Wapakoneta 69 kV line beyond its
rating

* Proposed Solution:

— Replace the existing 138/69-12 kV \

transformer at West Moulton Station with a West Moulton e o F:ZE:ZH
200 MVA 138/69 kV transformer and a . ®  Subs dentified
69/12 kV transformer f:hstﬂ“""s

— Reconductor 7.23 miles of 69 kV line from o 115k
Wapakoneta to West Moulton circuit using i
556 ASCR (B1231) :ZZ::

« Cost Estimate: $11.9M - Bl
« Expected IS Date: 6/1/2012 ‘

Furthermore, single-contingency w%
outages overload the West Moulton \ \

o o o

kV

/\ 15

138
/\ 230
/\ 5
/\ 500
/\ 785

<69
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- 4

Altavista 63MW Plant in
Dominion requested retirement

Altavista - Leesville* 138 kV is
overloaded for the loss of the
Banister — Bearskin - Smith
Mountain 138 kV line or the
Bearskin 138/69 kV transformer.
Proposed Solution: Perform a
sag study (B1227).

Estimated Project Cost: $20,500

*Note: Altavista — Leesville 138kV is an AEP facility
even though it appears to be in the Dominion zone

WWW.pjm.com

AEP Transmission Zone

Dominion
Moneta
Otter
Altavista
Whitehouse : / > Gladys D.P.
Leesville e
°
Klopma River
Grit D.P.
Smith Mountain . Higkory Grove
i ol LEGEND
®  Subs Identified
o Substations
Penhook etnaDominion KV
Gretna D.P. e oy
°o  115kV
Climax 138KV
©  230kV
Shockoe D.P.
o 345kV
S 500kV
AEP °
Chatham i
Transmission Lines
earskin
kV
/\ 69
/\ 115
138
/\ 230
345
Banister /\
/\ 500
AEP /\ 765

PJM©2010
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 QOverload on Black Oak
500/138kV transformer for the |
loss of Hatfield — Black Oak 500

é/ APS Transmission Zone

kV in Generation Deliverability Fosiug Cumberang Messick Rozd
test Zibs
* |nstall a second Black Oak ‘, Fj“!g?'ef
500/138kV transformer and covage Mounta ColoB ot /N . Warror R
associated substation
equipment (B1171.1) on e
« Cost:$15M
. vaco | Black Oak
* Required IS Date : 06/01/2013 o ] e
g AN ) Substatiim(;ntl )
kV
S
Parr Run : iz:z
o 500kV
. Elk Garden Tl;nsz:lsiks\;ion Lines
kV
/\ 115
el French's Mill N\ 20
/\ 345
/\ 500
/\ 765
<69
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é/ APS Transmission Zone

« Baseline Voltage Violation 1 — \
LEGEND i
* Voltage collapse for several &
stuck breaker contingencies at e jLewis Run
Elko and Carbon Center | B
* Proposed Solution: S
—  Convert Carbon Center from 138 kV to o s0ky
a 230 kV ring bus (B1221.1) T;nsﬁsi*svsion Lines
—  Estimated Project Cost - $2.0M KV
/\ 15
138
—  Construct Bear Run 230 kV Substation N\ 230
with 230/138 kV transformer (B1221.2) Q Zlf,
—  Estimated Project Cost - $6.0M A 765 Willamette , -
— Paper City
—  Loop Carbon Center Junction — R .
Willamette line into Bear Run (B1221.3) Carbon.Genter”
—  Estimated Project Cost - $3.2M \_+<

Quehanna

—  Carbon Center - Carbon Center
Junction & Carbon Center Junction -
Bear Run Conversion from 138 kV to
230 kV (B1221.4)

— Estimated Project Cost - $4.3M

« Total Estimated Project Cost:
$15.5M

« Expected IS Date: 6/1/2014 b

Haynie Clarion

Piney Creek

Brookville

Harvey Run
Dubois

Rockton Mg

WWW.pjm.com PJM®©2010




é/ APS Transmission Zone

* Generator Deliverability

Violation o i
- Nipetown - Reid 138kV line st
overload for the fault of - -~
Marlowe - Harmony Junction o
138kV line with breaker failure by
at Marlowe i 'rr.ansﬁnsi:;ion Lines
« Proposed Solution: T Gl
Reconductor Nipetown - Reid A
138kV with 1033 ACCR e
(B1232) A 76659 pry Run -~ ‘ _ K hgariows

R.P. Smith

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

WWW.pjm.com PJM®©2010




&A1

Common Mode Outage Violation

The Corner - Washington 138kV
line is overloaded for the
common tower outage of the
Blemont — Trissler 138kV line #1
and the Belmont — Edgelawn
138kV line

Proposed Solution: Upgrade
Terminal Equipment at
Washington (B1233.1)

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

WWW.pjm.com

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

o o0 o

Transmission Lines
kv
/\ 15

138
/\ 230
/\ 345
/\ 500
/\ 765
<69

%f °
Washington“d

APS Transmission Zone

Layman

L ]
s> Porterfield
Corner <h
ell

G Plastics

~Dupont

Goodrich

Mill Creek
Harmar Hill

Elkem Metals ~ Gorsuch

Rive rviev's}“
‘ N. Vienna VVaver]y

Oak Grove

Degussa
{

Belpre
i Jug Run
i Parkersburg Trissler

Larkmead
APS Edgelawn

PJM©2010
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Common Mode Outage Violation
Ridgeway — Paper City 138kV
line overload for the common
mode outage of the EIko230 #4
Breaker Failure - Tie Breaker

Proposed Solution: Replace
Structures between Ridgeway
and Paper City (B1234)

Estimated Project Cost: $0.75 M
Expected IS Date: 6/1/2015

WWW.pjm.com

N\

APS Transmission Zone

LEGEND

© Proposed Stations
®  Subs Identified

Substations
kv
o 115kV
138kV
©  230kV
©  345kV
©  500kV
e 765kV
Transmission
kv
/\ 15
138
/\ 230
/\ 345
/\ 500
/\ 765

<69

Willamette

Lines

Carbon Cente|

Ridgway

PENELEC

PJM©2010
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* Generator Deliverability
Violation

* Double Tollgate-Greenwood
138kV line is overloaded for the
loss of Meadow Brook — West
Winchester 138kV line

* Proposed Solution:
Reconductor Double Toll Gate -
Greenwood 138KV circuit With
954 ACSR conductor (B1200)

« Estimated Project Cost: $3 M
 Expected IS Date: 6/1/2013

WWW.pjm.com

APS Transmission Zone

LEGEND
© Proposed Stations

West Winchester
®  Subs Identified Redbud
Substations
KV
o  115kV Old Chapel
138kV
© 230KV
© 345k
©  500kV Bartonville
® 765kV
Transmission Lines
KV °
15
A i \/—\ Greenwood
A A 220 "~ OReadow Brook
/\ 345
/\ 500 - ;
A 765 APS Klines Mi
<69 [ ]
Double Toll Gate
Strasburg
- Riverton
Visco!
Dominion u

PJM©2010




é/ APS Transmission Zone

« Common Mode Outage Violation

P52 Tap - Albright 138kV line is
overloaded for North Petersburg
Breaker Failure - Tie Breaker

* Proposed Solution: Upgrade 3 |
terminal equipment at Albright, i

Necessity

RO Elliotsville

Hazelton Jennings

Replace bus and line side onage P
H Westover Brookhaven
breaker disconnects and leads, o e

Price Hill

South Morgantown Garrett

Replace breaker risers, Upgrade
RTU, Replace Line Trap (B1237)

Aftor}
i ; ivesville Ruthbelle i LEGEND
« Estimated Project Cost: $0.5 M o . Albright i 8
Chesapeake S - : i
* Expected IS Date: 6/1/2015 o S, U o ey
Alcan i
Stony Rogd “ﬁ? e 115kV l_‘
Martifka P52 ! 138KV
Grafton | 5 i
o 345KV
Denver o 500kV

__\__qun(\ o 765V
Transmission Lines

RDlh /\
! 115
i
| 138
" /\ 230
(O /\ 345 e}
- Mettiki /\ 500 Gap
7 Henry
Corder Crossing William /\ 765

WWW.pjm.com PJM®©2010




é/ APS Transmission Zone

® Base“ne VOItage VIO|atI0n \ Muskingum River /

 Low voltage due to the loss of
Belmont — Edgelawn 138kV and
Edgelawn — Trissler 138kV

tower lines AER
* Proposed Solution: Install a i
138 kV 44 MVAR capacitor at Harmar i Creek
Edgelawn substation (B1238)
« Estimated Project Cost: $1.2 M ‘teman Remheng . .
+  Expected IS Date: 6/1/2015 e ‘-..\Belmvg';j;“jé"%we —
~ N, Viennawaverly  “Gytef e e  Subs Identified

i Oak GroveCabOt Substations

) [\
Corner éegussa o 115kV
Porterfield 138KV i
shell Trissler ° 230KV
“Dupont ~_/Jug Run ® o 345KV
i ©  500kV
. APS Edgelawn OIS o  765kV
rehsse e Transmission Lines
" kv
/\ 115
138
/\ 230
/\ 345
/\ 500
/\ 765

WWW.pjm.com PJM®©2010




- 4

« Baseline Voltage Violation

« Voltage drop violation at
Ridgeway 138KV for the stuck
breaker contingency at Elko
230kV

* Proposed Solution: Install a 138
kV 44 MVAR capacitor at
Ridgway substation (B1239)

« Estimated Project Cost: $1.2 M
 Expected IS Date: 6/1/2015

WWW.pjm.com

APS Transmission Zone

Willamette

Paper City
APS

Forést

Ridgeway ]

. r
\/ :
PENELEC

LEGEND
®  Subs |dentified
Substations
KV
©  115kV
138KV
230KV
345kV
500KV
e  765kV

o o o

Transmission Lines

kv
A
138
/\ 230
/\ 345
/\ 500
/\ 765

°Carbon Center

PJM©2010




é/ APS Transmission Zone

« Baseline Voltage Violation

« Low voltage drop at Elko 138kV
bus for the stuck breaker
contingency at Elko 230kV

* Proposed Solution: Install a 138
kV 44 MVAR capacitor at Elko
substation (B1240)

« Estimated Project Cost: $1.2 M
 Expected IS Date: 6/1/2015

Willamette

Paper City

Carbon Center

APS
Elko / LEGEND
s e  SubsIdenified
Substations
kV
o  115kV nna
138KV
230KV

345kV
500kV
®  765kV

o o o

Transmission Lines

115 \

138
230

N
/\ 5
A
AN

> 2

PENELEC 55

765

WWW.pjm.com PJM®©2010
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Baseline Thermal Violation

The GE Plastics — Washington
138KV line is overloaded due to
the loss of Belmont — Edgelawn
138kV and Edgelawn — Trissler
138kV tower lines

Proposed Solution: Upgrade
terminal equipment at
Washington Substation on the
GE Plastics/DuPont terminal
(B1241)

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

WWW.pjm.com

Corner

Porterfield

Shell

G.E. Plastics _Dupont

Washington 3
AGA Ggs )

|

APS Transmission Zone

Elkem Metals Gorsuch

Riverview

N. Vienna \\myerly \
Oak Grove

Cabot
!
Degussa
i
i LEGEND
Belpre ®  Subs Identified
| Parkersburg jug Run Substations
: Trissler KV
f ©  115kV
138kV
Larkmead % 20V
o  345kV
Edgelawn ©  500kV :/

®  765kV /
Transmission Lines

115
138
230

AN
/\ 345
/N
A

=

500
765

PJM©2010




é/ APS Transmission Zone

Baseline Thermal Violation Emeral j
The Collins — West Run 138kV e

Bethelboro

line is overloaded due to the loss . Uplortoun

of the Hatfield — Ronco 500kV Gates Hil
line with the stuck breaker at =
Hatfield 500kV e

Proposed Solution: Replace
Structures between Collins Ferry
and West Run to eliminate

South Union

\

North Union

Necessity

Elliotsville

clearance derate on the Collins — Whiteley

West Run 138KV line (B1242) APS

Estimated Project Cost: $0.35 M e

Expected IS Date: 6/1/2015 TN ¥/ M P—
- Faman
Westover Sabraton

Morgantown Energy FacilityBrookhaven

Price Hill

South Morgantown

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

o o o

Transmission Lines

5

115
138
/\ 230
/\ 345
/\ 500
/\ 765

WWW.pjm.com

PJM©2010




é/ APS Transmission Zone

« Baseline Voltage Violation LecEND

€ Proposed Stations

* Low voltage magnitude and low ® subsidenifed

Substations =

voltage drop at Potter 138kV for | w

©  115kV e

the bus fault at Farmer Valley | - w0 |~
115kV substation 2o

* Proposed Solution: Install a 138 o 75V

Transmission Lines

kV MVAR capacitor at Potter kv

substation (B1243) 2 e

« Estimated Project Cost: $5 M A s

/\ 500 Gold
+ Expected IS Date: 6/1/2015 N Potter //\/‘mﬁ’

APS

o 0o o0

WWW.pjm.com PJM®©2010




é/ APS Transmission Zone

* Generator Deliverability

Violation et
* Overload on Willow —Eureka Sketons
138KV line for loss of Kammer | ° "
345/138kV transformer and N ez
MLG unit #2 ©  500kV
* Proposed Solution: Transmission Lines AEP

Reconductor Willow-Eureka -St A s

Mary 138kV lines (B1230) N =5

/\ 345 Mill Creek

« Total Cost Estimate: $4M A Harmar i

* Expected IS Date: 6/1/2013 i\ ' saintMarys
Wlllowlsland ﬁ//

7 \ Reno wk
Riverview \
-as) Cytec —7,
7 N. Viennawaverly Roche Vrtamm o

f Oak GrovecabOt
i
¢egussa
Porterfield i
Shell Belpre Lamberton
f Jug Run APS
N Parkersburg 11Ssler
Larkmead
Edgelawn y Mountwood

WWW.pjm.com PJM®©2010




é/ BGE Transmission Zone

«  Common Mode Outage \LEGEND
Procedure ME S;bs:tbisc:‘:ntmed
» The Bagley — Raphael 230 kV kv 2
circuit is overloaded for the loss -—~—~—— an® A = 5
of the Conastone — Northwest ° 45K/
230 kV double circuit tower aaty < (I
contingency . B L
Proposed Solution: Raphae) R"/-ﬁ\k o /g
Rebuild the existing Bagley — . G | A\
Raphael Road 230 kV line to a ;. . I (Y ’ ﬁ o
double circuit 230 kV line - sy LY |
(B1251) and reconfigure | .7 4 DPL
Raphael Road to terminate the Y. - 4
new circuit (B1251.1) ‘x\ ‘e WY
- Estimated Project Cost: =N - &di
$30 M ‘ i
« Expected IS Date:

6/1/2015

WWW.pjm.com PJM®©2010




é/ BGE Transmission Zone

: . : gse /L \
« Baseline Voltage Violation pratn [ meme N
— The loss of the Conastone — ME oo sopsntonn
Northwest 230 kV double circuit -\ / N
wotage collapss - smeg BN L |
©  345kV
©  500kV
e  765kV
 N-1-1 Thermal Violation il |
—  The Northwest — Conastone 230 B , - -
KV circuit ‘2322’ has a violation of Bl A s
the normal rating for the loss of . ) P EAS
orthwest i e VAN
the Northwest — Conastone 230 e E s lotheast (1 ———
kV circuit 2310’ ’ - ) B ‘
« Generation Deliverability
— The Conastone — Northwest 230 m”“m“’ Pmp”" A
kV circuit is overloaded for the : —/ Brandon SHore e e
loss of the Brighton — Doubs and e~ ¢ B
Brighton — Conastone 500 kV (o lgthdge
double tower contingency "" 4 o
» \i Jericho B 4"' i Pel

WWW.pjm.com PJM®©2010
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BGE Transmission Zone

: e L L\
* Proposed Solution: P LEGEND N
Construct 500/230 kV Emory ME oo sopsntonn
Grove station with a 500 kV I S g &
double breaker configuration by _ Conastone, _—1 e . i 3
tapping the Conastone— ° M5V
. ©  500kV
Brighton 500 kV, Conastone — . To5KV |
Northwest 230 kV and rebuild Rmpssan i
Emory Grove to the Northwest Lehigh Portiand Cement Oter P 138
. . . Raph 1
circuits to separate pole-lines g B j\\ o
with bundled conductor (B1254) A s
Northwest ’ A 765 7
APS = \ B =
« Estimated Project Cost: )
¢ Granite :
$71 M \ 5
ide k('.kJumbien \ Howard I;umph(ey Ne—rsrdjl\ad" v
 Expected IS Date: SR il TV
4 Brandon ?h?re agner
6/1 /201 5 Mt Zio Brlghton * 4y
Ay - |ghR|dge
L } Jrcho b ;-. . - /' ; el & .
= 7 b 3 / ;B

WWW.pjm.com

PJM©2010




é/ BGE Transmission Zone

Brandon Sﬁijre Vagner
7 0

- Baseline NERC Category C LEGEND.

Thermal Violation S
Lehigh Portland Cement Otter Pt

* The High Ridge — Howard gade__ (",
230 kV circuit is overloaded | -
for the loss of the Jorveast (1| o o
Conastone — Northwest 230 B <% | warsmission Lines
kV double circuit tower ol
contingency s ke

. Proposed Solution: A

Replace terminal equipment
at Pumphrey tap 230 kV

High\Ridge

(B1 252) NorbeCKBurtons ‘tt::' " ing .
- Estimated Project Cost: o N ' N o/ ,
$O 1M Bethesda PEPED ) \ 7 ‘ '-‘x] e i
. Vap,Ness‘ Flerk vista \ L// ‘\ i,(j‘ /
« Expected IS Date: >
6/1/2015

! Easton

WWW.pjm.com PJM®©2010




é/ BGE Transmission Zone

Muddy Run /S / N\

* N-1-1 Thermal Violation: { e ecen0 |/

- The Northeast 230/115 kV - T e
transformer # 3 is ol A,
overloaded for the loss of == L - Ik
North East — Riverside 230 o \

kV CII’CUIt 2339 and NOI’th /| Transmission Lines w

Otter Pt. kY

East transformer # 2 plus A 1

./ iPerryman /\ e

basecase . | ‘A s
 Proposed Solution: orves Notheast | | AP

Replace the existing North % W
East 230/115 kV otk b

"
i 7

transformers with 500 MVA ~ CHIRY

APS

(B1 253) L I‘akCqumbia \ Ciowant S 7 A Iy
. SnoyiTeRRE '- &
; Brandon Shores Nagner

- Estimated Project Cost:
$10.1 M \e, o

« Expected IS Date: 40 R
6/1/2015 R AN

Bethesda [Metzerott Rd. ¥ \ L

igh Ridge

\‘\ 8
=

WWW.pjm.com PJM®©2010




é/ BGE Transmission Zone

 Baseline Violation:

« Voltage drop violations in the
Mays Chapel, Texas and
Gwynnbrook 115 kV vicinity for
several line fault stuck breaker
contingencies.

. Otter Pt.
* Proposed Solution: i
— Rebuild existing Erdman 115 kV 25 e
substation to a dual ring-bus Texas /
configuration to enable termination of J LEGEND
new circuits (B1267) Naysichapel .H e Subs Identified )
—  Construct 115 kV double circuit f:bs"am"s
underground line from existing o
Coldspring to Erdman substation 138KV
(B1267.1) o 230KV
« Estimated Project Cost: " oo
®  765kV
$1 396 M Transmission Lines
. . | kV
Expected IS Date: A e
6/1/2015 ,‘ 138
Nl /\ 230
Wl /\ s
A s00
/\ 765

WWW.pjm.com PJM®©2010




é/ ComEd Transmission Zone

«  Common Mode Outage LresNo |
Violation - i s. E'siqune Bartet m
- Electric Junction 345/138 kV cer ot
Transformer and related 345 kV | = ™
and 138 kV terminal lines at ° s Lo,:yd
Electric Junction overloaded for | . e
loss of Electric Junction 345 kV | Transmission Lines []
bus 3 or bus tie 3-4 A s Wes‘c*k“
* Proposed Solution: Move line A 20
16703 termination from bus 4 to | A = :
bus 3 at Electric Junction AN . Q‘:@
ukzag rrenville le
(b1263) Electric Jun::\t"ib‘m s
« Estimated Project Cost: $3.0 M — 7[-
* Expected IS Date: 6/1/2015 —— wgige
Caterpillar Tractor Co. Fro 1Fenac a
Montgomery
Oswego “

WWW.pjm.com PJM®©2010




é/ ComEd Transmission Zone

* Generator Deliverability 3 B
violation
« Plano — Electric Junction 345 o
kV (line 16703) is overloaded o
— Kautz Roadagyr

for the loss of Plano — Electric
Junction 345 kV (line 16704)

* Proposed Solution: Replace
345 kV bus ties 1-2 and 1-9 at
Plano to increase rating on line
16703 (b1264)

« Estimated Project Cost: $2.0 M
* Expected IS Date: 6/1/2015

Electric Junction]
[ ]

------------- = 18
North Aurora
Naperville

LEGEND
®  Subs |dentified

ComEd

Caterpillar Tractor Co.
Substations
Montgomery KV

o 115kV
Oswego 138kV
230kV
345kV
500kV
°  7B5kV Dk
Transmission Lines

o o o

Plano H

> 2

115
138
/\ 230
/\ 345
/\ 500
/\ 785
I
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é/ ComEd Transmission Zone

® Generator Dehverab'“ty Kau‘{zw Warrenville Lisle
. . ectric Junction
violation =
. . North Aurora /—
. Line L1809 138KV (Will County T o
tO RomeOV"Ie pOf'tIOﬂ) |S preetile Downers Grove Sapftary Distric

overloaded in the Base Case

. Burr Ridge
(no Contlngency) Fro“enac /
* Proposed Solution: . Agonne Lab

Royce
Reconductor approximately 2 Rewego _ Z
miles of 138kV L1809 with B o Bolingbyfok ler Stee
ACSS conductor (B1265) Spring Brook
« Estimated Project Cost: $1.5M | | =™ Citgo-2
Romeoville

« Expected IS Date: 6/1/2015 Substations . Citgo-1 _Avcher
kv =
WilliCounty
(-] 115kV '-.E"\}._ ; _.
s Plainfield | Weber : B
230kV ﬁ l

345KV % ngs Grove

o o o

500KV
e  765kV
Transmission Lines

> 2

115
138
230

g

Hillcre:

BOC Gdses Americas

i 1111
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‘é/ ComEd Transmission Zone

. Common Mode Outage s. Elgig\}hyne o JJ Nirdic Norridge
violation \ Glentlale Heights _
. The Lisle to York tap 138KV line Bl
portions ( L10302 and L10301) Grace AVAddison Church Rd.
overloaded for 345kV bus 2 and j;lf“b"”" st
345kV bus 4 faults at TSS 120 S L okt
Lombard and stuck breakers on  westchjttoo Feashe
345kV lines connected to 345kV
bus 2 and 345KV bus 4 faults at Jjeierock o8 Pranae Fery
TSS 120 Lombard e yOrk Center N IF
«  Proposed Solution: Normally . e | yarene L'S'e Eect e

o o0 o

500kV

close 345kV BT 2-3 at TSS 103 = suvstations

Lisle (the red/blue bus tie), | LA S—
Replace one 345KV circuit 136KV !

breaker on BT 1-2 at TSS 103 T

Lisle overdutied by closing 2-3 L o Burr Ridge
bUS tle (B1266) Transmission Lines Z |
kV b or
« Estimated Project Cost: $1.0 M A 1 RS b
 Expected IS Date: 6/1/2015 A 20 oo Slater Steel
k ;s hg Brook
/\ 785
|

WWW.pjm.com PJM®©2010




A1 Dayton Transmission Zone
* N-1-1 Thermal Violation Y ™

* Various N-1-1 contingency
combinations in the area Pioneer Goop Honda
thermally overload the Shelby —
Sidney 138 kV circuit

* Proposed Solution:
Reconductor Shelby - Sidney
138kV (B1268)

« Estimated Project Cost: $2.6 M ‘ ™ vl
* Expected IS Date: 6/1/2015 Quincey | Substations

& kV
Ea >|dneyDa toh A

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

LEGEND

Piqua

o o o

Transmission Lines
kV

Spring Creek X
Pioneer Coop Halterman

P e e B
g
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A1 Dayton Transmission Zone

* N-1-1 Thermal Violation ipg City
« Various N-1-1 contingency L / K‘L/
combinations in the area Substations ves HMiltonjy " ffem
thermally overload West Milton (* _ | [ \ o
— Salem 69kV and West Milton o 115KV ' xm‘o
138kV ¢ Pho n
— Englewood 69kV — T
+  Proposed Solution: .
Reconductor West Milton - o 765K )
Salem 69kV and WeSt Mllton _ I\rlansmission Lines '.‘ Huber Heigh’csc
Englewood 69 kV (B1269) ﬁ - )
- Estimated Project Cost: $4.8 M /A Dayton ——
. : A A
Expected IS Date: 6/1/2015 ﬁ > ﬁ ) Fosimors,
765 [}
,: Webster
Monument
( Wyandot
Overlook
B N
Station /‘\
== iro/okﬂl@' illwater \
/ :&- Hoove Inland ait CT

WWW.pjm.com PJM®©2010




A1 Dayton Transmission Zone
* N-1-1 Thermal Violation (
« Loss of one Greene 345/138 kV SR

®  Subs Identified

transformer + Bath 345/138 kV Substations

\

Wright Patterson

transformer thermally overloads \[* _

other Greene 345/138 kV o 115KV Bivioee
138kV

transformer o 200 2:'“’"
. . o 345kV
* Proposed Solution: o
— Reconductor Bath - Trebein 138kV e 765KV

(B1 270) Transmission Lines
—  Cost: $1.3M k\/l/\ o Y

— Reconductor Underground Section 15
138

A\

of OHH - Sugarcreek 138kV (B1271)

Cost: $2.4 M AL
/\
A

« Estimated Project Cost: $3.7 M | /A
- Expected IS Date: 6/1/2015 I

Yellow Springs

Greene

Delco Kettering
Cedarville

Carrollton
0

Bellbrook
Centerville

Dayton Mall

‘Normandy Columbus Street

Washington

WWW.pjm.com PJM®©2010




&A1

* N-1-1 Thermal Violation

* Loss of Miami - W. Milton
345kV, loss of W. Milton
345/138kV + Bath - Miami
345kV thermally overloads the

Burdox - Webster 138KV circuit WestMilton === 20 VS0

 Reconductor Burdox - Webster
138kV (B1272)

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

WWW.pjm.com

------------

N\

Dayton Transmission Zone

LEGEND

¢  Subs Identified
Substations
kv

°o 69KV

°o  115kV

138kV

o  230kV

© 345KV

© 500KV

® 765KV
Transmission Lines

kv
/\ 69
/\ 115
138
/\ 230
/\ 345
/\ 500
/\ 765

Wright Patterson “

|

. ber Heigh :

n

L

L

)

\J

A
Cargill :
i Delmore "
Kittyhawk .

APA Gas

| |
Webster :
Airway -
¥ n
i Monument Bath .
Wyandot : '

- Overloo LaRem

Southwes

l

/1

PJM©2010




&A1

* N-1-1 Thermal Violation

* Loss of one Greene 345/138 kV
transformer + Bath 345/138 kV
transformer thermally overloads
other Greene 345/138 kV
transformer

« Add a 2" Bath 345/138kV
transformer (B1273)

« Estimated Project Cost: $7 M
 Expected IS Date: 6/1/2015

WWW.pjm.com

Dayton Transmission Zone

{

LEGEND
®  Subs Identified
Substations

kV
o B9kV
a7 kv e|lmore
138kV b
o 230kV
Gas

o 345kV

o 500kV

e 765kV

Transmission Lines
kV

69

115

138

AN
AN
/\ 230
VAN
N\
N\

o Knollwood

Delco

Carrollton

Bellbrook
Centerville

Dayton Mall
Normandy

Wright Patterson \\

|

Yellow Springs

Greene

Kettering
Cedarville

Columbus Street Washington

PJM©2010




&A1

* N-1-1 Thermal Violation

* Loss of one Greene 345/138 kV
transformer + Bath 345/138 kV
transformer thermally overloads
other Greene 345/138 kV
transformer

* Proposed Solution: Add a 2™
Trebien 138/69kV Transformer
(B1274)

« Estimated Project Cost: $5.3 M
 Expected IS Date: 6/1/2015

WWW.pjm.com

Dayton Transmission Zone

{

LEGEND
®  Subs Identified
Substations

kV
o B9kV
a7 kv e|lmore
138kV b
o 230kV
Gas

o 345kV

o 500kV

e 765kV

Transmission Lines
kV

69

115

138

AN
AN
/\ 230
VAN
N\
N\

o Knollwood

Delco

Carrollton

Bellbrook
Centerville

Dayton Mall
Normandy

Wright Patterson \\

|

Yellow Springs

Greene

Kettering
Cedarville

Columbus Street Washington

PJM©2010




=4 Dayton Transmission Zone
* N-1-1 Thermal Violation

 Various N-1-1 thermal
overloads in the West Milton

area
) i - nd
Proposed Solution: Add a 2 West Milton————— > ffem
W. Milton 138/69 kV o
Transformer (B1275)
« Estimated Project Cost: $8.8 M —
EGEND
* Expected IS Date: 6/1/2015 o SubsIdentiied
Substations
KV
o BOKV
o 115KV
138KV
o  230kV
o  345kV
©  500kV Cargil Delmore
o  765kV ——— “Kittyhawk
Transmission Lines APA Gas
kV
/\ 69
A 115 Webster
/\ ;22 jalewood Monument
/\ ol Wyandot
/\ 500 Overl
o A Tes :
T~ ]

WWW.pjm.com PJM®©2010




=4 Dayton Transmission Zone
* N-1-1 Thermal Violation

 Various N-1-1 thermal
overloads in the West Milton

area
) i - nd
Proposed Solution: Add a 2 West Milton————— > ffem
W. Milton 345/138 kV oC
Transformer (B1276)
« Estimated Project Cost: $5.5 M —
EGEND
* Expected IS Date: 6/1/2015 o SubsIdentiied
Substations
KV
o BOKV
o 115KV
138KV
o 230KV
o  345kV
©  500kV camil Delmore
o  765kV ——— “Kittyhawk
Transmission Lines APA Gas
kV
/\ 69
A 115 Webster
/A ;22 fglewood Monument
/\ ol Wyando
/\ 500 t Overl
o A Tes :
T~ ]

WWW.pjm.com PJM®©2010
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For Dominion and PEPCO
Load Deliverability the
Pleasant View 500/230 kV
transformer is overloaded
for the outage of Doubs to
Brighton 500 kV and one
Loudoun 500/230 kV
transformer overloads for
the outage of the parallel
transformer

Proposed Solution: Install
Brambleton 500/230 kV
transformer and associated
breakers (b1188)

Estimated cost;: $18 M

Expected In-service:
06/01/2014

WWW.pjm.com

DominionTransmission Zone

LEGEND

& Proposed Stations
®  Subs Identified

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

Transmission Lines

kv
VAL
138
A\ 230
/\ 345
/\ 500
A\ 765

<69

Middleburg

Arcola |
0 I

Pleasant View)’

N

PEPCO

Ashburn

\ Beaumeade
\ Sterling Park

ey

Sxpdon ParkDranesville
Dorijfnion
:I' Reston
Brambleton .. PERunter

5 4.};_}
r Sull
Cedar Graye ’ y

!‘.‘ alney

PJM©2010




é/ DominionTransmission Zone

* For Dominion Load W i
Deliverability the Clover § sl (
500/230 kV transformer is K
overloaded for the outage of o Drakes Brayeh D.P.
the Carson to Wake 500 kV i
line along with low voltages o
in the Clover area L
Proposed Solution: Install A
2nd Clover 500/230 kV A
transformer and a 150 MVAr A L
capacitor (b1224) = R L

« Estimated cost: $16 M

 Expected In-service:
06/01/2015

Drybu
Mount Laurei

lifax Worsted

WWW.pjm.com PJM®©2010



é/ Dominion Transmission Zone

« NERC Category B Dominion Criteria violation

Vi Sperryville

* Thermal loading on Endless Caverns e
Transformer #4 exceeds 94% of its rating for '
the loss of Line #119 (Grottoes to Merck) or the
loss of the 230/115 Tx at Grottoes Substation

Shenandoah

APS

* Proposed Solution: Reconfigure 115kV bus at
Endless Caverns substation such that the
existing two 230/115kV transformers at
Endless Caverns operate in parallel and share
the network load.

LEGEND
*  Subs Identified
Substations
kv
o 115KV
138KV
o 230V
o 345KV
o 500V
o 765KV
Transmission Lines
kv
A\ 115 %
138
oBarracks Road A\ 20

/\ 345 er

/\ 500
Chﬁ /\ 765

« Estimated Project Cost: <$0.5M

« Expected IS Date: Fall 2011

PJM©2010




- % Dominion Transmission Zone

. The 115kV 65 line from Northern Neck to | —
Harmony Village has a 1.5 mile section that LEGEND CamerDP S
is attached to the Norris Bridge as it crosses o  Subs Identified <
the Rappahannock River between /| substations
Middlesex and Lancaster counties k"o o

. The Virginia Department of Transportation 138KV >
(VDOT) will require this facility to be de- ° 230KV e 5
energized for road maintenance o

. The result is a radial 65 line serving over o 765KV e |
18,000 customers and 80 MW of peak load Transmission Lines ;
for up to 24 consecutive months while e N\
maintenance is performed. While in this /\ :132 : .
radial configuration, the only source for the A 20 B\ = A .
65 line is the 230-115kV, transformer #4 at A s Tl gL White Stonepy
Northern Neck. A failure of this transformer /\ 50 N b B
during bridge maintenance could result in a L= -

lengthy outage to the 65 line while VDOT
crews and equipment are removed from the
bridge and the line section re- Dominion
energized. The present VDOT maintenance
schedule will require this radial 65 line
configuration from 3/2010 to 9/2011 and
from 5/2012 to 5/2014.

. Proposed Solution: Install a 2nd 230-115kV
transformer at Northern Neck Substation.

. Estimated Project Cost: $4.6M
. Expected IS Date: 03/31/2011

Papermill Ind.
Shackleford

\ : “\
Correctional

PJM©2010
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Regions with voltage

issues
. NERC Category B violation

. Problems:

. Chancellor Area: The Summer 2012
base case indicates that for loss of Line
#198 section Chancellor to Ni River,
with load on Line #198 restored (NERC
Category B2 violation), the voltage at
Ni River DP, Todds Tavern DP, Lake of
Woods DP, Wilderness DP, Paytes DP,
and Locust Grove DP drop below 0.93

p.u.

. Remington Area: The Dominion
Transmission Zone base case
indicates that for loss of Line #70
section Remington to Brandy DP
(NERC Category B2 violation, with
load on Line #70 restored, the voltage
at Brandy DP, Culpeper, and Mt. Run
drop below 0.93 p.u. This also occurs
for loss of 7042 breaker at Remington

«  Proposed Solutions:

. Improve LSE’s power factor in zone to
0.973 PF.

. Adjust LTCs at Gordonsville and
Remington.

. Move existing shunt capacitor banks.
«  Estimated Project Cost $ 500K

Dominion Transmission Zone

(> Lakerig

Warrenton / en Mar NUL
S Y 2 c / dbndge
Y 4 / PEPCC
Remington €7T. risters i) -/
Remington '3 /" \/ 3 %m o

% A Q Marsh Rup£.T.

N \ ¥ etrisville i
Culpeper Brandy D.P.J / - PEPCO
[ ] [ ] ‘ ;
Culpeper D.P. ~ /
-/r, ’ rd A 3 ‘ \
"'/
R J LEGEND I
Dominion ®  Subs |dentified
(e Substations d
e kv /
Locust Grove D.P. 5
. Lake of The Woods DPy\ | ° "
~ 138KV
o 230kV
o 345kV
\Todds|Tavern D.P. o 500KV
Paytes D.P. . g s
Chancellor Transmission Lines
NIRiver D.P. = kv
° /\ 15
Louisa CT 138
/\ 230
6Tth Anna dysmitl' /\ 345
X /\ 500
South Anna Pumping Station /\ 765
— N

PJM©2010
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. NERC Category C3 (N-1-1) Violation

. Problem A: Northwest 230-115kV
transformer #7 loads to above its
emergency rating for the loss of the EImont
Substation end of the 230kV, 221 line and
the subsequent loss of the Southwest
Substation end of the 230kV, 222 line. The
amount of load that is affected by this
overload is 417 MW which exceeds PJM
and DVP Planning Criteria

. Problem: B For the loss of the EImont to
Lakeside 230KV line and the subsequent
loss of the Chesterfield Substation end of
the 230kV, 217 line, Northwest to Acca
115kV exceeds its emergency rating as
well as several other 115 kV lines
exceeding their emergency rating.

. Proposed Solution:: Install a 230kV line from
Lakeside to Northwest utilizing the idle line
and 60 line ROW'’s and reconductor the
existing 221 line between Elmont and
Northwest.

. Estimated Project Cost: $12.5M

. Expected IS Date: 6/1/2013

Dominion Transmission Zone

Four Rivers NU@Four Rivers Bear Island D.P.

\

LEGEND
®  Subs Identified

Substations
kV

= o 115kv
138kV

230KV \
345KV Elmont
500KV TSI @ \
‘l
o 765KV

*
) \
A Maunta Road

‘ Hanover

o o o

Transmission Lines

& o Pump : Pearsons Old Church
A 15 Northwest _§
138 Pole ot
[}
/\ 230 4
L}
/\ 345 Dgyhinion
/\ 500 %fver Road
¥ Northeast
]
/\ 785 : \
= .. /
Ll
)
\J
Southwest ABYRWREES |\ o ook
Midlothian pTrabue ° X

ICI

PJM©2010




'é/ Dominion Transmission Zone

. Dominion Criteria -

LEGEND

®  Subs Identified

Substations
KV >~

Completion of the “Reconductor 40 & 71
Line & Network” project BO310 in May 2010

A ©o  115kV

creates a 50 mile network line from Chase POt Rickat D.E. 138k g
City to Clubhouse that resulting in two Ft. Pickett it
pr0b|emSZ Victoria D.P. o
Nutbush D.P. Victoria VA ° 765kV

1) Line rating is limited by relays to 253
MVA with conductor rated 347 MVA.

2) Reliability exposure of a 50 mile line
affecting all substations between Chase City
and Clubhouse.

Transmission Lines

115 /

138

> 2

KenBridge

230

N\
/\ 345
/\
AN

500
765

* Proposed Solution: Install a 115kV breaker g'lae City

at Broadnax Substation on the South Hill
side of Broadnax

« Estimated Project Cost: $0.5 M

Beechwood D.P.

* Expected IS Date: 6/1/2013

PJM©2010




é/ Dominion Transmission Zone

térpock Covbnliieghet
NERC Category B violation LEGEND e Nt f«' s A )
e  Subs Identified "'i\\_ (U0 g o ¢ "
Substations 0 j[ ity ape L‘HC‘Z,F-*“"'\._ k , 1 ’
«  Project S0141- Locks to Purdy R Hagate == ogeninx Y
115 kV overloads for breaker trip 138k e oSy ~
on either end due to additional ° 230k '
load growth at the Reams Do
delivery point. S
«  Proposed Solution: Re-build first :\'f"smi““’" Liries L _
6.65 miles of Reams DP to R #* Reams D.P. =
Locks 115 kV and re-conductor 138 ,
first span out of Locks sub. ﬁ §j§ '
Replace 800 amp wave trap with N A s Dosflhion :' B
1600 amp trap. Upgraded ckt will N\ 765 -','

be built for 230 kV and operate
at 115 kV.

« This project is changed to
baseline project B1279

« Estimated Project Cost: $9.4 M

. Project IS Date: 6/1/2014

({Lawrenceville 5
Brunswmk : BelfleTa-D_p Metcalf

PJM©2010
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NERC Category C Violation

« NERC Category C

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

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

« Estimated Project Cost: $0.75M

 Potential IS Date: 05/01/2014

Dominion Transmission Zone

hel D.P )},
Indefendent'di in ale D.P. % v
Sowglio DP Cou lub
s
Elk Run D
Remingtol Bristers =" Su‘f"\‘Iﬁ’PO
emington ’: ‘
Marsh Rup£.T. y/
Tisville i
|
Brandy D.F. i
-
.
ks Q ticdf i
S d :
Cifines Corner
ak Green . s
Unionville Fredericksburg Birchw
lderness D.§ Mine Roag Slabtown(D.P.

Locust Grove

L W )
Vo

| Substations

"._\_ ! KV

Domit
Loclst Gr P.

LEGEND
®  Subs |dentified

kv

o 115kV

138KV

230kV

345kV

500KV

e 765kV
Transmission Lines

o o o

/\ 115

138
230
345
500
765 ve

>

Todds Taveln D.P.

Chancell
| River D.P. Woodpecker D.P.
na dysmith St. Johns
D.P.

PJM©2010
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. Dominion Criteria Violation

— Load on a radial line in excess of
100MW should have an alternate
delivery point

. The load on the Hollymeade Tap (Line
#2054) is forecasted to exceed 100MW in
Winter of 2010. Tap currently serves the
load at the Hollymeade Substation and
REC’s Profitt Delivery Point. There are
currently no alternate transmission feeds
for the distribution facilities fed from the
Hollymeade Tap.

. Proposed Solution:

—  Loop the 2054 line in and out of
Hollymeade and place a 230kV
breaker at Hollymeade. This will
split the existing 2054 line and
create two lines: Charlottesville to
Hollymeade and Hollymeade to
Gordonsville.

. Estimated Project Cost: $30.5 M
. Expected IS Date: 6/1/2014

Dominion Transmission Zone

Orange

Doubleday D.P.

Somerset

. rdon‘ié)—ui
LEGEND

Barracks Road
=0
Casly's Corner
Ho"ymeade . ®  Subs Identified
— o> \ Substations
Dominio “RroffipD.P. = or
\ e S
Chajfottesville 7/ o 115KV
138kV
o 230kV or
i o 345kV
Red Hill it
ed Hi
y Sherwood L T
Q Transmission Lines
/ kV
= /\ 115
. Mount Eagle 138
/\ 230
unningham
AEP iy o4
o/ Cunningham D.P. /\ 500
Kidds %re VARG
Ve =

PJM©2010




é/ Dominion Transmission Zone

« NERC Category B Violation

* Problem: N-1 Loss of Line 159 Acca
to Shockoe results in overloads on
Line 17 from Shockoe to Chesterfield
exceeding 94%.

o

ot Pump Pearsons dOId Church

* Proposed Solution: Resag wire to
125C from Chesterfield — Shockoe
(18.5 miles) and replace line switch
1799 with 1200 amp switch. The new
rating would be 231 MVA Trabue

LEGEND

®  Subs Identified
Substations
kv

o 115kV

138KV

o 230kV

©  345kV

©o  500kV

765KV @
Transmission Lines
KV
/\ 115
138
/\ 230
/\ 345
/\ 500
/\ 785

« Estimated Project Cost: $1.5 M \

« Expected IS Date: 6/1/2014

Wintefpoc|

PJM©2010
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Dominion Transmission Zone

« NERC Category C N-1-1 Violation PPRSeeARRad | 2o " Brown Boyfi \
)
Chesterfleld "
* Forthe N-1-1 loss of 230 kV lines #249 A \4
Locks - Chapparal and #205 Chesterfield TyI "
— Tyler results in overloads on line 100 = ,{"‘i;,,pi,,e
Chesterfield — Harrowgate 115 kV LAy o
.; il po|y¢LstirPHcoF t
A ope ogentrix
*  Proposed Solution: Rebuild the 6.8 mile ““‘
Line #100 from Chesterfield to A CTEUEED 4 <
Harrowgate 115 kV for a minimum 300 " SLDETN?M .‘ e e e
MVA rating Substations Pominj Fort Lee
kv Locks :
©  115kV °
- Estimated Project Cost: $8 M ) i
OF H0kV " ohemia D.P.
©  500kV W :
 Expected IS Date: 6/1/2014 o 765KV ¢
I\r,ansmission Lines Chapparal W o cl))[::putanta
A 15 -
138 . Reams D.P.
/\ 230
ﬁ :)z Carson
/\ 765

PJM©2010
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« NERC Category C N-1-1 Violation

* Problems:

— For N-1-1 loss of 230 kV lines
#2021 Shawboro-Elizabeth City
and #247 Suffolk - Winfall,
results in voltage collapse
below 90%.

— For N-1-1 loss of both 230kV
lines #269 Fentress - Sligo and
#2087 Fentress - Shawboro
results in voltage collapse
below 90%.

*  Proposed Solution: Convert Line
#64 Trowbridge to Winfall to 230kV
and install a 230kV capacitor bank
at Winfall. This project would
replace RTEP Project B1056 since it
does not resolve violation number 2.

«  Estimated Project Cost: $23 M

* Expected IS Date: 6/1/2014

Dominion Transmission Zone

{ B érs et ‘~'f erh ey aGri :n RS:m F‘endleton
i nder‘s Lornes%? LEGEND
gs Fork \ Y f Styfipy Lake ]
h N Q7 ®  Subs Identified
e ThiEher
Smuth Reifolk .| Substations
=Fentress i By
Suffolk - ol e mskv
. pat Bridg? o 138KV
b ',' ©  230kV
“ @lickory o 345kV
n‘ Iy ©  500kV
1
. " . e 765KV
. 3y S (&7 s :
3 N - \ +/ 7| Transmission Lines
2\ e
. “‘ | kV
L] o= MR-
. o\ /N 115
" ‘::‘ . 138
L]
o Sunbury NS _ /\ 230
. 5 b3 - /\ 345
“ Dominion & L\ A 500
» Silgo
a . /\ 765

4+

\d
g
\d

+ \ b

Winfall%
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é/ Dominion Transmission Zone

« NERC Category B Violation

 Forloss of 115KV Line #55 at
Tarboro to the Tar River tap,
closing 55T80 at Anaconda
results in line #80 Battleboro —
Mayo Dunbar DP exceeding 94%
of the thermal rating

Town of Tarboro D.P.

LEGEND

»  Proposed Solution: Rebuild 10.7 R ssidly
miles of 115kV Line #80 Substations
(Battleboro — Heartsease DP) 5y

o 115kV
138KV
230kV
345KV
500KV (
°  765kV

Transmission Lines

 Expected IS Date: 6/1/2014 kv
/\ 15

138
230

345

500

765 a
L

Tarboro (EMEMC)
N6.4 Conetoe D.P.
Bethel-Carolina

Parmele D.P.

Parmele
Dominion 1

« Estimated Project Cost: $ 11M

o o o

o

— .||

PJM©2010
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NERC Category B violation

« NERC Category B Violation results in low
voltage below 93% for an outage of the
Elmont to Four Rivers 115 kV line.

* Proposed Solution: LSE load power factor on
the Line #47 line will need to meet MOA
requirements of 0.973 in 2015 to further
resolve this issue through at least 2019.

« Estimated Project Cost: < $0.5M

 Potential IS Date: 05/01/2015

Dominion Transmission Zone

fC/anes Corpgr ) = y/ | g

A “PEPCO
Arnold's Corher S -
Birchwoo ; 3
3 = Oak Grove
\
\ Ji
\\Chancelle [y
Shdysmith
s
Dominion LEGEND
®  Subs Identified
Substations
kV
138KV
o 230kV
o 345kV
© 500KV
i 765KV
Four Rivers Bear Island D.P. - = -
. a—2= Transmission Lines
Four|Rivers NUG
kV
Hanover 138
/\ 230
/\ 345
Elmont] /\ 500
®

/o N

lle
Q

PJM©2010
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NERC Category C Violation

. Problems:

—  Problem A: Acca Substation 115kV
Bus #2 outage results in Lakeside
transformer #5 loading to above the OR Bump
emergency rating.
—  Problem B: Aline breaker failure
on the 115kV Bus #2 at Acca results
in Lakeside transformer #5 loading
to above the emergency rating.

™

Pearsons jOId Church

LEGEND

«  Proposed Solution: Install a 115kV bus tie Stiford Hils M
breaker at Acca Substation between the f\;’ st
Line #60 and Line #95 breakers. o 115KV
138kvV
. . ) Trabue o 230kV
. Estimated Project Cost: $0.5 M 5 o
©  500kV

. Expected IS Date: 5/1/2015

o 765KV é
Transmission Lines

S =

115
138
/\ 230
/\ 345
/\ 500
AN

Wintefpocl
G 765

PJM©2010
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NERC Category C N-1-1 Violation

For the loss of the Midlothian Substation
end of 230kV line #2066 and the
subsequent loss of the Chesterfield
Substation end of the 230kV line #208,
the Northwest — River Rd segment of the
230KV Line #222 loads to above its
emergency rating. The amount of load
that is affected by this overload is above
300 MW which violates PJM and DVP
Planning Criteria

Proposed Solution: Resag line #222 to
150 C and upgrade any associated
equipment to a 2000a rating to achieve a
706 MVA summer line rating.

Estimated Project Cost: $1.0 M

Expected IS Date: 5/1/2015

S '\
Meolintaim\Road kv
rott Pump . o 115kV
[~ Northwest i

North Pole

Dominion Transmission Zone

LEGEND
®  Subs |dentified
Substations

230KV
345kV
500KV
e 765KV

River Road j

Stratford Hills

o o o

Transmission Lines
kv

Twelfth Streetp. i /\ S
Porter Striet oP° m qH° 138
Dorknion
arbytowr L\ e
Midlothian JTrabue FQuthwestPiazag Jmacin | ke
~ il
° Mangcl !.‘?- porg Sl
\{ arles /\ 765
Dupofjt \ AN Roeg— —
Natighal Cylinder Gd3 V'af i
Bellwpod
',;r., Strded Road ?\ ‘_\ Brown Bfve
N i cl
Chesterfield { .
Winterpgck \t\-.:ﬂ:!‘!' f
g Ce 0 /(
(s
st [l Allied
S Bon> Alpine -
 National Welders Ind. ™
alhall Ly
Hopew# - o :
?1. ogentrix -
<\ Hapfvgate

o Vo ———
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é/ Dominion Transmission Zone

« NERC Category C N-1-1 Violation

[ LEGEND
‘\‘—x:'.u-__ff-‘"\' *  Subs Idenified
*  Forthe loss of the Northwest S A s:bsm'o"s
Substation end of the 230kV, Line #222 | hort Pump ' ° 15KV
and the subsequent loss of the r ROTthWEEt e
Chesterfield Substation end of the — o 345KV
230kV, Line #208 results in bus S
voltages in the area below 90% (River River Road y Transmission Lines
Rd & |I’0nbl’ldge). St e Twelfth Street_. W/\ 15
Porter Strt'pe“" "/' 138
Dornion 230
»  Proposed Solution: Install a 230kV, ‘Midlothian Trabue SeuthwestPiiza Jhasin Darbytowr Q e
150 MVAR capacitor bank at e Mancheste A\ orﬂes ﬁ jgg
Southwest Substation. \ Dupo \ g el
\ Natlanal CylinderG R%vlar B B e
DRuStrdbd Road | o pad
+ Estimated Project Cost: $1.2 M P et ~
Chesterfield { 0
\Mn i "T'l’“n;'f';f ."-'
« Potential IS Date: 5/01/2015 §T Ty ‘
= - Ilég .
) 0 rg:tglé_@ ﬁ?&;}néf‘ -
F/ge'l-'n“lrix S
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Dominion Transmission

LEGEND
Zone, voltage issues o Subs identiied
return Substations
Region with thermal o o
. . o 230kV
. NERC Category B and C Violations . S
NERC Category B. Gen deliverability case indicates R
that the N-1 loss of the 230-115kV TX #1 at o 785KV
Gordonsville, results in thermal overload of the Transmission Lines
remaining 230-115kV TX #3 at Gordonsville. kv
/\ 115 Wilderness D.P.
NERC Category B. The N-1 loss of the 198 line 138
section Chancellor to Ni River, with load on the 198 /\ 230
line restored, results in low voltage. Assumed zonal /\ 345
power factor of 0.97. /\ 500
/N 765

NERC Category C3. The N-1-1 loss of the 198 line
Section (Ni River to Chancellor) and the loss of 11
line section (Gordonsville to Somerset) results in low
voltage. Assumed zonal power factor of 0.97.

Chancellor.
NI River D.P.

NERC Category C3. The N-1-1 loss of the 198 line ~ Gordonsville
Section (Ni River to Chancellor) and the loss of 70 -
line section (Brandy to Remington) results in low

voltage. Assumed zonal power factor of 0.97. by i B
South Anna Pumping Stati
NERC Category C3. The N-1-1 loss of both 500- et
115kV transformers at Chancellor results in low
voltage. Assumed zonal power factor of 0.97.

PJM©2010




é/ Dominion Transmission Zone

» Continued from previous slide

» Proposed Solution:

Build a new 230KV line North Anna to
Oak Green and install a 224MVA 230-
115kV transformer at Oak Green

« Estimated Project Cost: $70M

» Expected IS Date: Dominion
Transmission Zone

PJM©2010
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Region with voltage \
issues N

« NERC Category C Violation

Barracks Road
=l

!Crozet ——
Dominion Charlotte %

Midway

Waypesboro

Fishersville

« Several NERC Category C2
violations (Breaker Failure at Dooms
115 kV Substation) result in low
voltage (|V|< 0.90 p.u.) at Sherwood,

upont Waynesboro
Stugdrts Draft D.P.

Red Hill

Red Hill, and Midway DP on the 91 LEGEND -
and 39 lines and exceeds the S;bs:’:;:';’:""ﬂe"
thermal rating of the line. kv

e 115kV

138kV
230kV
345kV
500kV
® 765kV

*  Proposed Solution:
* Rebuild the 39 Line (Dooms to

o o o

Sherwood) Transmission Lines -
«  Rebuild the 91 Line (Sherwood o
to Bremo) i
/\ 230
/\ 345
«  Estimated Project Cost $ 100M Q o

« Expected IS Date Dominion
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Region with voltage

issues — e
®  Subs Identified Harrisonburg :
. . ‘. arrisonburg D.P.
Region with thermal

Substations

kv

issues d .

138kV
230kV
345KV
500kV

. Problems: e

Transmission Lines
. NERC Category B. The N-1 loss of the 115kV
Line # 102 section (Dooms to Brand) results in a
thermal overload of the 115kV Line # 43 section
(Harrisonburg to North River).

. NERC Category B and C Violations

North River D.P.

o o o

. NERC Category B. The N-1 loss of the 230-
115kV TX at Harrisonburg results in a thermal
overload of the 115kV Line # 43 section
(Staunton to Verona). This same contingency
results in low voltage on the 115kV transmission
system in the area.

. NERC Category C3. The N-1-1 loss of the 230-
115kV TX #6 (ID 2) and the loss of the 230-
115kV TX #8 (ID 3) at Dooms results in the
thermal overload of the remaining 230-115kV TX
#5 (ID 1) at Dooms.

Wayfiesboro

PJM©2010




é/ Dominion Transmission Zone

» Continued from previous slide

» Proposed Solution: Install a 230-115kV, 224MVA TX at Staunton. Rebuild the
115kV Line #43 section Staunton to Verona.

 Estimated Project Cost: $16.5M

» Expected IS Date: 6/1/2013

PJM©2010
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NERC Category B and C Violations
Problems:

The double circuit 115kV line from Poe
to Suffolk is operated radially with
normally open ties.

NERC Category C. The tower line
outage of line #106 (Poe-New
Bohemia) and #15 (Poe-Disputanta)
with ties closed to restore load from
other end results in line #23 (Suffolk-
Oak Ridge) loading exceeding the
emergency rating.

NERC Category C. The tower line
outage of line #106 (Poe-New
Bohemia) and #15 (Poe-Disputanta)
with ties closed to restore load from
other end results in voltage less than
92% at New Bohemia DP.

NERC Category C. The tower line
outage of line #23 (Suffolk-Oak Ridge)
and #44 (Suffolk-Myrtle) with ties
closed to restore load from other end
results in line #106 (Poe-New
Bohemia) loading exceeding the
emergency rating.

NERC Category C. The tower line
outage of line #23 (Suffolk-Oak Ridge)
and #44 (Suffolk-Myrtle) with ties
closed to restore load from other end
results in voltage less than 92% at
Kings Fork.

NERC Category B. The N-1 loss of
line #106 (Poe-New Bohemia) and tie
closed to restore load from other end

Dominion Transmission Zone

//; L PN
/) Polyestdemaplopewell

Harvell

Fort Lee

\
\ gy Bohermia D.P.
N Disputanta
% Bakers ",;- P
X Reams D.P. “=ilp~
\

~

\
Carson -

*
+
LY

LEGEND

Benns/£hurct
e  Subs Identified ‘
/ Substations

= kV Dominion
o 115kV

138KV
°  230kV
o  345kV
© 500KV
e 765KV ¥

o
Transmission Lines Suffolk

N

Sfield
% N\
Harbou o

Crittenden

L=

15 Holland

138
230

A\
/\ 345
/\
N

> 2

Franklin
Holland D.P.

500
765
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é/ Dominion Transmission Zone

Continued from previous slide

Proposed Solution:
« Install 115kV capacitor bank at Oak Ridge
* Purchase land near New Bohemia and install a 115kV capacitor bank
» Upgrade 230-34.5kV Transformer #3 at Kings Fork and move 115kV load on
Transformer #2 to Transformer #3.

Estimated Project Cost: $3M

Expected IS Date: 6/1/2015

PJM©2010




é/ Dominion Transmission Zone

« NERC Category C N-1-1 Violation

* Problem: For N-1-1 loss of both
230KV lines #269 Fentress — Sligo
and #2087 Fentress - Shawboro
results in overload of 230kV line
#2020 Winfall - Elizabeth City
exceeding its emergency rating.

Dominion Aldlett

Elizabeth City

LEGEND
®  Subs Identified
Substations

_ kV &
. o  115kV
; 138KV
230kV
345KV
500kV
° 765KV

*  Proposed Solution: Rebuild 15 mile 08 _
line #2020 Winfall - Elizabeth City

with a minimum 900 MVA rating.

o o o

«  Estimated Project Cost: $18 M

Transmission Lines

kV \
/\ 115
138
230
345
500
765

 Expected IS Date: 6/1/2015

>

=5 ‘ \ Edentqn o
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é/ Dominion Transmission Zone

« NERC Category B Violation

* Problem: The N-1 loss of either of
the two 230-115kV transformersat -~ .
Kitty Hawk results in the remaining @ T
transformer load exceeding 94%.

* Proposed Solution: Install a third

168 MVA 230-115kV transformer at " S‘:‘T:"ffd
Kitty Hawk with a normally open 230 | substations
kV breaker and a low side 115 kV kv
breaker. ; 2‘23
S
« Estimated Project Cost: $6 M ey
Transmission Lines
«  Expected IS Date: 6/1/2015 "\ s
N
A ¥ | .
/\ 500 4 Dominion
/\ 765 A

PJM©2010




é/ Dominion Transmission Zone

- NERC Category B Violation rormient NSO BT g gy 4B L

* Problem: The N-1 loss of line
#90 Kerr Dam - Carolina with \
the outage of the most critical \
generator at Surry results in
loading on line #22 Kerr Dam — Ny,
Carolina exceeding 94%. e "

Beechwood D.P. Dominion

NI

LEGEND

*  Proposed Solution: Rebuild the S Tyl e
20 mile section of line #22 Substations
between Kerr Dam and Eatons "% s \\
Ferry Substations. 138KV Warrenton
/ © 230KV
« Estimated Project Cost: $20 M it
Transmission Lines
kV
«  Expected IS Date: 6/1/2015 AT
/\ 230
/\ M5
/\ 500
N /\ 765
o=

PJM©2010
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. NERC Category B Violation

. Problem: For an outage of Line #237
(Possum-Braddock), Line #2022 (Possum-
Ravensworth) is loaded over 94% of it's
applicable rating between Possum and
Dumfries Substations.

. Proposed Solution: Uprate the 3.63 mile
line section between Possum and
Dumfries Substation to higher operating
temperature. The 1600 Amp wave trap at
Possum Point will also have to be replaced
to increase the line rating.

. Estimated Project Cost: $5.5 M

. Expected IS Date: 5/1/2015

Dominion Transmission Zone

Galloyvs Road - D€ /ol

Cub-Run D.P. @
RN \‘\ I
surke  Braddock o
hn D.P Entreville Theystrial / ARnandala Vel .:ﬁ@arso\n e
: Nz ¥ 0 Virgipia Hills
Harrison J Ravensworth o Va | 4
D " / ! H
ke nder |
: 1-Clifton ;
Batter }
J Prmoe William D.P. ih_‘
o Airport D.P. .
anniohBranch - :
LEGEND Dominion -
e  Subs Identified A
Substations Oceoquan-— |
KV Ak FCWA Industrial D.P.
o 115kV AAR)) .
! Ogden Martin NUG
138KV o ) o - S
d ° 20 Z 0 Omedf
©  345kV
o Y Lindendale D.P. / i 8
° 765KV . b
é Transmission Lines
KV R
/\ 115
138
/\ 230 ,
L ]
/\ 345 . [
L[
A 500 Possum.Eglnt i
Py
/\ 785 )
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NERC Category C Violation

Problem: For a breaker-failure of 206272079 at
Dranesville, over 300 MVA of load will be
outaged. Which violates DVP and PJM Criteria

Proposed Solution: Install line-tie breakers at
Sterling Park Substation and BECO Substation.

Estimated Project Cost: $3 M

Expected IS Date: 5/1/2015

Bra

Dominion Transmission Zone

Pleasant View

D eton Ashburn
t;;:;tiil;:faii(jGEEaEE(:(J
Gregiway
’ Dranesville
HerndonRark

DOrpsad PR

lles
SuIIy

aIney

fHudoun

\FHN Cub-Run DP
.‘"‘-‘«u\-. a

ley D.P.

A\

kv

o

o o o

==

Reston

LEGEND
e  Subs Identified
Substations

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

Transmission Lines

115
138
230
345
500
765

/)

=N

Hunter

ark

.—

PJM©2010




é/ Dominion Transmission Zone

. NERC Category C Violation

LEGEND Bra ton R PAshburn EQQ
«  For a breaker-failure of 200872015 at Dulles, S;bsf::i:::“ﬁﬂed \
over 300 MVA of load is lost which violates w Bes eadeBECO
DVP and PJM Criteria o 115KV '
138kV
. . . o R Sterling Park
«  Proposed Solution: Install a five breaker ring o 35KV NI _
bus at the expanded Dulles Substation to o 500KV R onedl Enestie

e 765kV

accommodate the existing Dulles arrangement, S
Transmission Lines

and support the Metrorail extension. 5 Reston
/\ 115 Dulles Za Hunter
«  Estimated Project Cost: $6 M A o = \;-
D ;\\ = Dominion | Sully
«  Expected IS Date: 5/1/2014 A l
." AWalney

Catharpin  Harrison 4 @
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é/ Dominion Transmission Zone

NERC Category C s » rasher
°
Substations

. NERC Category C Violation
Eickory A ;\ KV

. N-1-1 loss of 230kV lines #2073 Shawboro
- Fentress and #2064 Shawboro - Fentress

l\f °o 115KV

results in load loss exceeding 300MW 138KV

\ © 230V

I - ©  345kV

*  N-1loss of 230kV line #2073 Fentress- il a2 I\ °  500kv
Aydlett results in loadings on line #2073 IS N o 765KV

R ) Transmission Lines

Fentress — Kitty Hawk exceeding 94%.

= kV
s /\ 115
. Tower Line Outage of Line #2073 & 2064 Dominion 138
results in over 300 MW being lost. /\ 20
/\ 345
/\ 500
. Proposed Solution: Build a 230kV line /\ 65

from Shawboro to Aydlett tap (11 miles)
and connect Aydlett to the new line.

. Estimated Project Cost: $22 M

. Expected IS Date: 6/1/2015

PJM©2010




é/ Dominion Transmission Zone

. NERC Category B & C Violation
=

. For the N-1 loss of radial 230kV Line #2011
(Clifton-Cannon Branch), Line #172 (Gainesville-
Lomar DP) and Line #163 (Bull Run-Airport DP)
will load to 102% and 105%, respectively, while

LEGEND
®  Subs Identified

Substations
kV

trying to restore the load. Additionally, the o 115KV
Gainesville 230/115 kV transformer will load to (S

96% ©  230kV

. . o 345kvV

. For a 2" N-1 event (loss of the Gainesville o Eohy
230/115 kV TX), Line #163 would exceed its o e

emergency rating between Bull Run and Woods
DP (approx 4 miles) and between Woods DP and

Transmission Lines
kV

Cannon Branch (approx 2.7 miles). /\ 15

. Potential Solutions Evaluated: e =
A. Convert Line #163 (Bull Run to Cannon f\\ - il
Branch) to 230 kV may require UG construction A 50

based on R/Way constraints. $70M
B. Construct a 230kV line approximately 7 miles

along new right-of-way from Cannon Branch
Substation to Nokesville Substation. $40M

/\ 765

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

. Estimated Project Cost: $40 M

. Expected IS Date: 5/31/2018 (New load

customers in the area may accelerated target date )
to June 2015) SN Sm%ke%\
/\ i

PJM©2010
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 N-1-1 Violation:

 The Glasgow — Cecil 138
kV is overloaded for the
loss of the Bradford —
Clay — Colora 230 kV

plus the Conowingo —
Colora 230 kV circuits.

* Proposed Solution:

Rebuild the Glassgow —
Cecil 138 kV circuit
(B1247).

« Estimated Project Cost:
$5.959 M

« Expected IS Date:
6/1/2015

PPL

DPL Transmission Zone

PECO

o

LEGEND

®  Subs Identified
Substations

kv
138kV
©  230kV
o 345kV
©  500kV
e T765kV

Transmission Lines

kv
138

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

PJM©2010
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é/ DPL Transmission Zone

N O o f
« Baseline Violation: o |
« The Townsend - Church Substations [
138 kV is overloaded for o oy
the Keeney — Steele 230 . s

e  765kV

KV double tower outage .
* Proposed Solution:

Transmission Lines [
kV

Rebuild the Townsend - R P
Church 138 kV circuit A
(B1246). o :
« Estimated Project Cost: =2 C
$16 M
. Expected IS Date: b ¥
6/1/2015 :

WWW.pjm.com PJM®©2010




é/ DPL Transmission Zone

\ Bohistaniilia
North Seaford LEGEND

- Baseline Violation: U570 TN |

» Voltage magnitude J f:bsf:’fi::;nt'ﬂed ]
violation in the Loretto69 - o
KV vicinity for the loss of - = o - s
the Loretto 138/69 kV == oo e
transformer # 1 and #2 o
single contingency . B w4

« Proposed Solution: Gl Ut L Loretto
Install two 15 MVAR T
capacitors at Loretto 69 e
kV substation (B1248) . 3 b 0

- Estimated Project Cost: By
$1.3 M '

« Expected IS Date:

6/1/2015

o o o

138
230

7N
/\ 345
N\
N

500

i
Pocomoke

T New Chur(fh '

" Oak Hall
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« Baseline Violation:
« Voltage magnitude -

violation in the Sussex 69
KV vicinity for the loss of =~
the Sussex — Harbeson |

69 KV single contingency.

* Proposed Solution: e

Reconfigure the Sussex
69 kV capacitor (B1249).

« Estimated Project Cost:
$0.5M
« Expected IS Date:

6/1/2015

WWW.pjm.com

DPL Transmission Zone

N
North Seaford LEGEND
®  Subs Identified
Substations
kV ny
138kV
‘ o 230kV
| be
. \ ° 345KV
Vienna Nelson 1 o 500KV
e = e  T65kV a)
Transmission Lines
kV
138
/\ 230
/\ 345
500
Loretto N
A /\ 765
7 Kings Creek 7 o
I8
i
VI8
ﬁ“.; RV L -f'
‘ Costen ! T
, 3
A /
Pocomoke . >
e /i s/
e T i H /
New Churc‘fh W
~ " OakHall
AP !
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é/ Duquesne Transmission Zone

« DLCO planning criteria Arstech Chermicai Mt Nebo
requires that Transmission -
Supply to Bulk Stations
have three transmission
sources

Montour

Arsenal

Brunot Island ——
* Proposed Solution: Create Osiand
a second Collier-Elwyn L
138KV circuit (Z-162) by gorer wimerdtongpo
g w omestead esinse £as
utilizing both sets of m Port Pemyaoc Gases
. rentwoo US Steel lllinois
bifurcated conductors on the . % Y
existing Collier-Elwyn (Z-62) Collier Elwyn  Erlioninea
. . Woodville
138KV circuit (B1174) e
« Estimated Project Cost : witn USS| o zon
$388M - St. Clair Claiton W o reqy b
Piney Fork ransmission Lines
° EXpeCted IS Date South FayetteCrossgates y :V L
5/31/2011 A
Bethel Park Elrama /\ 2%
;\\ 345
. A 765
Peters Mitchell <69
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‘é/ JCPL Transmission Zone

g7est Caldwell Afbenia

seland Cogff Rd.

Laurel Ave'Marion Dr.
West Orange

« PSEG Load Deliverability
Violation

« Branchburg — Readington
230 kV circuit is overloaded
for the loss of the Whippany
— Roseland 230 kV circuit.

* Proposed Solution: Springfield Rd.Do™eMef Pl
. . Nortlf Ave
Upgrade terminal equipment §
. . Aldene aywa
at Readington (substation AL e
Fanwood LEGEND

conductor) (B0423.1).
« Estimated Project Cost:

e  Subs Identified
Substations /‘
5t

kv

Readington 138KV |
$O 1 OM o 230kV Een
©  345kV Ve
 Expected IS Date: =
6/01/201 1 Branchbur ” Transmission Lines | .

kv

138
E. Flemingffon /\ 20 "
: /\ 345

A

A

A
1] .
Mg~ Brunswick Sq
=

500
765

AN
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* N-1-1 Thermal violation

« Jackson — JE Baker Tap 115 kV
line is overloaded for the loss of
two 230/115 KV transformers at
Yorkana.

* Proposed Solution:

Replace the limiting bus
conductor and wave trap at the
Jackson 115 kV terminal of the
Jackson - JE Baker Tap 115 kV
line. (B1302)

« Estimated Project Cost:
$0.1 M

* Proposed IS Date:

6/1/2015

WWW.pjm.com

//

LEGEND
& Proposed Stations
®  Subs Identified
\ Substations
kV
©  115kV
138kV
230kV
345kV
/ 500kV
® 7B5kV
Transmission Lines
kv
S\ s
138
/\ 230
/\ 45
/\ 500
/\ 765

<69

o o o

Op

Oxford

Meted Transmission Zone

~
IeWYcar[n(lru.:.
Ieasureville at. Tras
i 3 |teford
s ith Street Glades
sralipyinew) WestNgllam
Yorkana
ME T £\
24
J.E. Baker iolet Hi ‘A
Jackson | ¢ : ) ;
) Queen Spedl
_Windso
Menges Mills
P.H. Glatfelter
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é/ PECO Transmission Zone

+  Chichester 230/138 kV Tt
transformer / loss of Macdade — | . .., Hartman _cos*

Ridley — Morton 230 KV line Fpeatios North Wales o i
(220-46) + loss of Island Road — o v ‘Y

oodlourne
138kV

Jarrett

Eddystone 230 kV line (220-23) o z0kv e, Heaton
A o s per Providence Wh|tpa|n o
© 500kV
[] ?GS'kV. ) By erry
« Proposed Solution: Add a pemmission Lines - FER s cel i
second 230 / 138 kV transformer | /* ™ SN

at Chichester. Add an inductor A =0

. : . A s
in series with the parallel o
765
transformers (b1178)
WTrans Lines Identified

« Estimated cost: $5.908 M

« Expected In-service: December
16, 2011

Cuthbert Blvd.

Camden Cogen

ok

/e
e
L
Chicﬁérs\}@r\
. Trainer AEC
—DPE T _elco Tap — — m_%
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é/ PECO Transmission Zone

s Warrmgton
 Eddystone — Saville 138 kV line / | « s s Hartman __;3*
loss of Macdade — Ridley — e North UL rinster
Morton 230 kV line (220-46) + ¢ o Jﬁf ks Bockuims
loss of Island Road — Eddystone [ © 70 D e Whltpam a5, Heaton
230 kV line (220-23) s L
« Proposed Solution: Replace v msstoniines - K | Whitemarsh .
terminal equipment at Eddystone | / o S G
and Saville and replace 2
underground section of the line 5\\ s
(b1179)
- Estimated Cost: $3.94 M i

« Expected In-Service: May 27,
2011

Cuthbert Blvd.

Camden Cogen

ok

/d
e
°
Chicﬁéfs\}@r\
. Trainer AEC
—DPE T _elco Tap — — .r-u_:é
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é/ PECO Transmission Zone

« Jarrett — Whitpain 230 kV line /

— Warrmgton
loss of North Wales — Hartman e a3 Hartman 4,9
230 kV line (220-71) + Basecase | Swsaters N°”h Wales oo L
« Proposed Solution: Replace ° e AY S Eodtpine
H H H H © 230KV A H aton
ter;nijnal i?l;é%rggg’; at Whitpain 4 7 70 A Whltpaln o He
and Jarre o o
[] ?GS'kV. ) By erry
« Estimated Cost: $0.175 M oo o= B pr e i
. 15 0~ i ‘ :
« Expected In-Service: May 27, # s Blymouth Meeting/i " o Ghase
2011 3 e
J\ 345
/\ 500
/\ 765
/%'T‘r::s Lines Identified

Cuthbert Blvd.

Camden Cogen

ok

/d
e
°
Chicﬁ{s\}@r\
. Trainer AEC
—DPE T _elco Tap — — m_%
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é/ PECO Transmission Zone

 Jarrett — Heaton 230 kV line /

Warrmgton
loss of North Wales — Hartman e Hartman __os%*
230 kV line (220-71) + Basecase | Swsaters N°”h Wales oo L
©  115kV vodHourne
138kV t-t
+ Proposed Solution: Repl e Heaton
roposed Solution: Replace A o s A Whltpaln ~
terminal equipment at Heaton P ol
and Jarrett substations (b0509) | Fremesientines pmby Whitemarsh 3
. 115 —~o~P| th Meeti | i
« Estimated cost: $0.525 M A Y e O B o MO o Chase
. /\ 230
« Expected In-Service: June 1, 5\\ s
2012 /\ 765
/%'T‘r::s Lines Identified

Cuthbert Blvd.

Camden Cogen

ok

/d
e
°
Chicﬁ{s\}@r\
. Trainer AEC
—DPE T _elco Tap — — m_%
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« Hartman — Warrington 230 kV

Warrmgton
line overload for the following e Hartman __os%*
: : ubstations NOI’th Wales
contingencies St 7 i
— loss of Emilie — Neshaminy 138 kV Bk ooddoume
line (130-25) + loss of Jarrett — o o Jarrett . Heat6n
Whitpain 230 kV line (220-52) A o s (et Providence Whltpaln R
— loss of Jarrett — Whitpain 230 kV line - ::::: esol]
(220-52) + Basecase Transmission Lines  bmby itk o
kv .
* Proposed Solution: Replace A s Jenkinown _
. . 138 ox Chase
terminal equipment at f 2
. 345
Warrington and Hartman A s
(b0508.1) g
« Estimated Cost: $0.375 M s coloabcii

« Expected In-Service: May 27,
2011

Cuthbert Blvd.

Camden Cogen

ok

/d
e
°
Chicﬁéfs\}@r\
. Trainer AEC
—DPE T _elco Tap — — .r-u_:é
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* Linwood — Chichester 220-43’ ———— S saczagoes Plymouth. Meeting Jeintown
230 kV line / single contingency | « sws censes ;
('220-39’) loss of Linwood — S Pulaski
Chichester '220-39" 230 kV line | ° = =
and Philips island generating s Roxborough 4
UnitS CT2’ CT3’ and ST : jzz:: Westmorelan

Transmission Lines P adeiphia
i kv

* Proposed Solution: Replace AT \NZ,ster
terminal equipment at s Bryn Mawr gala Parrish Delavare
Chichester (b1180.1) N S & \

. Estimated Cost: $0.475 M Sl Shuykil |

- Expected In-Service: May 27, |
2011

WWW.pjm.com PJM®©2010



é/ PECO Transmission Zone

* Linwood — Chichester '220-39’ ——— S maades Plymouth.Meeting Jeintown
230 kV line / single contingency | « sws censes ;
(‘220-43’) loss of Linwood — sy Pulaski
Chichester '220-43’ 230 kV line | ° = =
and Philips island generating s Roxborough e
UnitS CT2’ CT3’ and ST : jzz:: Westmorelan

° Proposed SOIUtion: Replace ‘ :\r’ansmission Lines Phfladelphia
terminal equipment at | 4 i -
Chichester (b1180.2) Q = Bryn Mawr . Bbare

- Estimated Cost: $0.475 M N = & \

+ Expected In-Service: May 27, |, . N

2011

WWW.pjm.com PJM®©2010
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Chichester — Saville 138 kV line
overloaded for the following
contingencies:

— line fault with stuck breaker contingency
('GRAYS275") loss of Grays Ferry —
Tunnel 230 kV line due to Grays Ferry
stuck breaker ‘275’

—  bus contingency (‘PLYM138B') loss of
Plymouth Meeting 138 kV bus

— single contingency ('220-27B') loss of
Gays Ferry — Tunnel 230 kV line

— Basecase for gen deliv test

— loss of Macdade — Ridley — Morton 230
kV line (220-46) + loss of Island Road —
Eddystone 230 kV line (220-23)

Proposed Solution: Reconductor
the line and upgrade terminal
equipment (b1182)

Estimated cost: $8.5 M

Expected in-service: June 1, 2012

WWW.pjm.com

PECO Transmission Zone

Lo

LEGEND - \E”‘ngsﬂmeuth-MeetingJ

®  Subs Identified
Substations
kV
©  115kV
138kV
230kV
345kV
500kV
® 765kV
Transmission Lines
kV
/\ 115

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

<69

ARy Trans Lines Identified

o o o

Bryn Mawr
PECO (o

Jenkintown

Pulaski

Roxborough

Westmorelan
Phfladelphia

aster

Bala Parrish

Delaware

[ ) /
./.

!‘

Schuylkill

ays Ferry |

PJM©2010
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. Tunr|1el C—i F;afrrlstr;] 2113:O”kV .Ilne ————eaagges Plymouth Meeting [} JeNfintown
overioadead 1or the roliowing o Subs identified
contingencies e Pulaski
— single contingency (‘PJM89_A’) loss ° gf:(‘\: bor
of New Freedom — East Windsor 500 | o zav Rexbafough a
kV for gen deliv test o kv b
©  500kV
— Basecase for gen deliv test o Te5KV Westmorelan
‘ Transmission Lines =] adelphia
kv
. 1 /\ 15
* Proposed Solution: Replace s aster
terminal equipment at Parrish A s BryniMawiy gala Parrish =
(b0352) . S ; \
. siad Schuylkill I
« Estimated Cost: $0.15 M AR Tans Lines enies i |
« Expected In-Service: May 27,
2011

WWW.pjm.com PJM®©2010
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*  Plymouth Meeting — Bryn Mawr LEGEND' Wymguth_MeetingJ
138 kV line overload for the D b ;
following contingencies: S

— bus contingency ('CHI230B1") loss of s
Chichester bus section 1

230kV
— line fault with stuck breaker contingency

Jenkintown

Pulaski

Roxborough
345kV

500KV

o o o

('CHICHO045') loss of Chichester — Foulk o 5KV Westmorelan
230 kV line and Foulk 230/13.8 kV Transmission Lines Pbffadelphia
transformer #2 as well as Chichester bus ’ W/\ &
section 1 due to the Chichester stuck 138 aster
breaker ‘045’ Q = "/ staare
— loss of Chichester 230/138 kV A\ 500 PECO
transformer (CHICH-T9) + Basecase A = S !'
cnuyikill
— loss of Chichester 230/138 kV A Trans Lines Identites o |

ays Ferry |

transformer (CHICH-T9) + Eddystone —
Master 138 kV line (130-43)

— line fault with stuck breaker contingency
('CHICH785'") loss of the Chichester
230/138 kV transformer and Chichester
138/69 kV transformer s #7 & 8

* Proposed solution: Install 230/138
kV transformer at Eddystone
(b1181)

- Estimated cost: $3.6 M D PL
Expected in-service: June 1, 2011 o

WWW.pjm.com PJM®©2010



é/ PECO Transmission Zone

* North Wales and Heaton 138 kV | £ A
. . LEGEND
area low voltage violations for ® Subs enthes CPL
the following contingencies CHANTER oy
—  bus contingency ('HEAT138B’) loss of S
Heaton 138 kV station bus section 2 o 230kv
— line fault with stuck breaker A
contingency ('(HEATO0805’) loss of o 7esKV
Heaton — Woodbourne 230 kV line Transmission Lines
with stuck breaker 805 k‘/'\ - Northjwales A /
— line fault with stuck breaker g o [
contingency ('(HEAT0995’) loss of A s .
Heaton — Woodbourne 230 kV line /\ s Perklomen\.:
with stuck breaker 995 i
. ) Upper Providence
+  Proposed Solution: Add a PN i ™ PECO M
second 230/138 kV transformer
. . Cromby N
at Heaton. Add a circuit breaker . /
Betzwood |
on the Heaton — North Wales \o\j’b ) |
. aiasess Pieath Meetin
138 kV line. Add a 35 MVAR i :
capacitor at Heaton (b0842) 5!

« Estimated cost: $7.754 M

 Expected in-service: December
16, 2011

WWW.pjm.com PJM®©2010




é/ PECO Transmission Zone

« Cromby 138 kV station low £ A
. . LEGEND
voltage violations for the / ® Subsideothed CPL
following contingencies: i oy
—  bus contingency ('HEAT138B’) loss of S
Heaton 138 kV station bus section 2 o 230kv
— line fault with stuck breaker A
contingency ('(HEATO0805’) loss of o 7esKV
Heaton — Woodbourne 230 kV line Transmission Lines
with stuck breaker 805 . North Wa'esr. =
— line fault with stuck breaker s s oty
contingency ('HEAT0995’) loss of f\\ 222 %men
Heaton — Woodbourne 230 kV line /\ 500 \./
with stuck breaker 995 i 4
. ) Upper Providence
. Proposed Solution: Replace o & PECO s
230/69 KV transformer #6 at
Cromby N
Cromby. Add two 50 MVAR 230 ” _.
. Betzwood |
kV capacitor banks at Cromby \a\é’_b ) |
arbadoes Psneath Meetin
(b1183) K :
« Estimated Cost: $6.142 M 2
 Expected in-service: December
31, 2011 i

WWW.pjm.com PJM®©2010




é/ PECO Transmission Zone

Perkiomen 138 kV station £ A~
. . LEGEND
voltage violations for the / ® Subsideothed CPL
following contingencies: CHANTER oy
—  bus contingency ('HEAT138B’) loss of S
Heaton 138 kV station bus section 2 o 230kv
— line fault with stuck breaker A
contingency ('(HEATO0805’) loss of o 7esKV
Heaton — Woodbourne 230 kV line Transmission Lines
with stuck breaker 805 . NorthlWalcsHEES
— line fault with stuck breaker n Zz s oty [
contingency ('(HEAT0995’) loss of A s .
Heaton — Woodbourne 230 kV line /\ 500 Perklomen\./
with stuck breaker 995 i 4
. ) Upper Providence
Proposed Solution: Add 138 KV [#& T tres cenie PECO M
circuit breakers at Cromby,
. Cromby 5
Perkiomen, and North Wales. -

Add a 35 MVAR 138 kV \o‘*‘z*% {
Barbadoes 'F:"' Meeting

capacitor at Perkiomen (b1184)

Estimated Cost: $ 3.9 M 2
Expected In-Service: August 1,
2011 i

WWW.pjm.com PJM®©2010




= PECO Short Circuit Violations

« Eddystone 230 kV CB #365
— Proposed solution: Upgrade the circuit breaker (b1185)
— Estimated Cost: $0.125 M
— Expected In-Service: May 31, 2011

« Eddystone 230 kV CB #785
— Proposed solution: Upgrade the circuit breaker (b1186)
— Estimated Cost: $0.125 M
— Expected In-Service: May 31, 2011

PJM©2010




é/ PECO Transmission Zone

. Generation Deliverability |~ s A
and Common Mode Outage | + =
procedure f{bs::"s Linton : East WRndedi
« The Burlington - Croydon o """‘-Tr?f“"" Energy Kuser Road
230 kV is overloaded for | o o ) wneslabratofers
several contingencies Tanamison e i Romn:%:'is?;'::” A e
Proposed Solution: T S
Reconductor the PECO - g .
portion of the Burlington — | A | - Gt
Croydon circuit (B1197) o o chase o B don Y
. . Pulaski A7 Burlington
- Estimated Project Cost: Gimesburg \evittown

Hoeganaes

$1.0M
 Expected IS Date:
6/1/2015

Cuthbert Blvd.

' Camden Cogen

Gloucester

rjEé'gTé'Poi CogdNgeaver Brook
7 eptfor

WWW.pjm.com PJM®©2010
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« Generation Deliverability:

« Conowingo — Colora 230 kV
is overloaded for the single
contingency loss of either
Conowingo — Nottingham
230 kV circuit

» Proposed Solution: Replace
terminal equipment
including station cable,
disconnects, and relays at
the Conowingo 230 kV
station (B1198)

« Estimated Project Cost:
$0.5 M

« Expected IS Date:
6/1/2015

WWW.pjm.com

PECO Transmission Zone
y/4

nor
(29 "Conestoga
$afe Harbor

PR

Holtwood

ME

o Facp Rock
Muddy Run

LEGEND

®  Subs Identified
Substations
kV

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

o o0 o

kv

\ W
S cTiceach Bottom
- 05

e _ Rock-Sprin /|

“Five A‘/ - Vi
’t"‘ @raceton /
Y i Coloral
N- ock Ridge ‘I‘Q’
Conowingo
/ Glerlarm BGE
ARG
arford’,
m

© Proposed Stations

Transmission Lines

Jennerg /\ 115
ttingham 138
/\ 230
/\ 345
| YN
/\ 765
I et
Kershaw|
i Chryster
‘I“\ Ke
i OW
DPL -
Cecil \
Perryville .~ | o Mt.asant
/) ! ) ‘x‘ \
¢ V i
/7 Town of Midd

(
town

Towngend

PJM©2010



&A1

* FE planning criteria
violation:

« Potential local voltage
collapse for the loss of the
Claysburg — Curryville 115
KV line section.

* Proposed Solution:

Build a new Osterburg East
- Bedford North 115 kV Line,
5.7 miles of 795 ACSR
(B1277).

« Estimated Project Cost:
$3.68 M

« Expected IS Date:
06/01/2013

WWW.pjm.com

PenElec Transmission Zone

Claysburg
PENELEC

Curryyille

Osterburg East

Altoona

[

~

LEGEND
®  Subs |dentified
Substations
kV
o B9kV
° 115KV

138KV
o 230KV
©  345kV
©  500kV
° 765KV
Transmission Lines
kv
/\ 69
/\ 115

138
/\ 230
/\ 345
/\ 500
/\ 765
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* FE planning criteria
violation:

* Potential local voltage
collapse for 115 kV breaker
fault at Hooversville.

* Proposed Solution:

Install 25 MVAR Capacitor
Bank at Somerset 115 kV
(B1278).

« Estimated Project Cost:
$0.473 M

« Expected IS Date:
06/01/2012

WWW.pjm.com

Bethlen
APS

PenElec Transmission Zone

-

edeer St.

LEGEND

chel Hill ®  Subs Identified
Substations
kv

o BYkV

°o  115kV

138KV

o 230kV

©  345kV

©  500kV

®  765kV
Transmission Lines

®
Forward WindPower KV

/\ 69

Central City West /\ 115

Iphton LEC 138

/\ 230
/\ 345 i

Tower 51

/\ 765

/\ 500
Wills M/tair

APS

PJM©2010
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* N-1-1 Voltage Violation

* In 2014, voltage drop
violations in the vicinity of
Ridgway and Farmers
Valley 115 kV for the loss of
the Dubois — Rockton Mt.
and Ridgway — Farmers
Valley 115 KV circuits.

* Proposed Solution:
Increase the size of the
capacitor at Ridgway
(B0564) to 25 MVAR.

« Estimated Project Cost:
$1.029 M

« Expected IS Date:
6/1/2013

WWW.pjm.com

PenElec Transmission Zone

’ .
o plollleRunT
b/ LEGEND

© Proposed Stations
®  Subs Identified

Seneca
PENELEC
" e
Substations
kV
o 115kV
138kV
©  230kV
©  345kV
©  500kV

Willamette APS N
Paper City /\ 500

Carbon Center <69

Quehanna

Karthaus

Harvey Run

Dubois

Rockton Mt.

PJM©2010
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« Common Mode Outage
Procedure

« The Wescosville 500/138 kV
transformer is overloaded for a
fault on either Siegfried
transformer #4 or #5 with the
stuck breaker at Siegfried 230
kV East-West bus tie breaker

* Proposed Solution: Remove the
Siegfried bus tie breaker and
install a new breaker on the
Martins Creek 230 kV line west
bay to maintain two ties
between the 230 kV buses
(B1196)

« Estimated Project Cost:
$1.0M

« Expected IS Date:
6/1/2013

WWW.pjm.com

—

LEGEND

© Proposed Stations
®  Subs Identified

Substations
kv
o 115kV
138kV
©  230kV
©  345kV
©  500kV
® 765kV
Transmission
kv
/\ 15
138
/\ 230
/\ 345
/\ 500
/\ 765

<69

Lines

PPL

S. Reading

|§

PPL Transmission Zone

PedliestRivel
TG

'ek

Maxins
East Palmerton /

ME

iegfried / Q PL

brris Park
Northamptor} Generatid

Qarry
“Pteel Ci
()

i
Allentown \CPRRRE :

Central Allentown
°

Wescosville

\d ofiack

N. BOyertown

PEC

PJM©2010




é/ PPL Transmission Zone

« PPL EU Reliability Principles and LEGEND
Practices: _North Bangor\ -"-’ ﬂ:hatcong ? :.Zc’:e::t::ms i
«  Thermal overload of Martins Creek - N Fhatutions 4
Nazareth #1 69 kV, voltage drop S IR
violation at Martins Creek 69 kV and . ol o
Mount Bethel 69 kV, low voltage ) e = o I
magnitude on the Hercules Cement, Martins Creeky( o 75y
Liquid Carbonic, and Cherry Hill 69 \gaet paimerton M 7 o
kV busses for the loss of Martins perast [, AT
Creek 69 kV bus, Loss of Martins ] A 20 g
Creek T21, and Loss of Nazareth 69  Nogsood ST f\\ - |
kV Bus Section #1 iegfried /\ & 4 SCEL G /\ s (
Vs \ \ Morris Park - *

. Potential Solution:

Rebuild the Hercules Tap to Double
Circuit 69 kV (B1201)

«  Estimated Project Cost:
$1.95M PPL

* Expected IS Date: e
5/31/2013

E. Flemingtol

WWW.pjm.com PJM®©2010
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« PPL EU Reliability Principles and
Practices:

*  Exceeds maximum allowable load
drop guidelines at Wescosville for
the loss of the Wescosville -
Trexlertown #1 138 kV Line

*  Proposed Solution:

Mack - Macungie Double Tap,
Singe Feed Arrangement (B1202)

«  Estimated Project Cost:
$0.332 M

*  Proposed IS Date:
5/31/2013

WWW.pjm.com

PPL Transmission Zone

[ /
LEGEND >

@ Proposed Stations
q ®  Subs Identified

Substations
M kv
© 115kV
138kV
230KV
345kV
500kV
®  765kV
Northampton Gien| Transmission Lines
[\
1 AN 15
PPL | 138

o | A 230
Allentown 0
/\ 500

Central Allentown ARG
<69

rl

o o o

Wescosville

Buxmont

PJM©2010



é/ PPL Transmission Zone

odJenkins-Harwood #2

« PPL EU Reliability Principles and

Practices: “Erng
*  Exceeds maximum allowable load Bear Creek Wagners Lake Naomi et
drop guidelines for the loss of Lake ¢ o o sk
Naomi 138 kV tap or the loss of East S
Palmerton - Wagners #1 & #2 138 2 M

kV Lines
»  Proposed Solution:

Add a 2" Circuit to the East
Palmerton — Wagners - Lake Naomi

138 kV Tap (B1203)

«  Estimated Project Cost:
$12.3 M

* Proposed IS Date:
11/30/2014

East Palmerton

WWW.pjm.com

o

LEGEND

Jackson| e 765kv

b o
Transmission Lines | ¢
/\ 15

138

/\ 230

/\ 345

/\ 500

/\ 765 or
<69 L~

ME

iegfried

PJM©2010




é/ PPL Transmission Zone

@ Proposed Stations
q ®  Subs Identified

« PPL EU Reliability Principles and
Practices:

. Exceeds maximum allowable load

Substations

. . M kV
drop guidelines for the loss of A o nsw
. 38kV
Wescosville - Trexlertown #1 & #2 lf oo |
69 kV Lines i

® 765kV

Northampton Gien| Transmission Lines
KV

*  Proposed Solution:
New Breinigsville 230/69 kV

Substation (B1204) : ', 2

«  Estimated Project Cost: Alentown | ol 1
$34.65M Central Allentown N 765

*  Proposed IS Date: -
05/31/2015

Buxmont

WWW.pjm.com PJM®©2010
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« PPL EU Reliability Principles and
Practices:

« Thermal overload of the Siegfried -
East Palmerton #1 & #2 69 kV lines
and overload of the Hauto - Siegfried
#1 69 kV line for the loss of the
Siegfried - East Palmerton #1 or #2
69 kV line and loss of the Hauto-

Siegfried #4 69 kV line Nogsiood | /1 12
«  Proposed Solution: JSiegfried /\ 2
. \ \/h / - 500

On the Siegfried - East Palmerton #1 qeng f\\ o .

69 kV Line, install new 69 kV
equipment to sectionalize and

transfer to Treichlers substation
(B1205)

« Estimated Project Cost:
$0.28 M

* Proposed IS Date:
05/31/2014

WWW.pjm.com

;'\ ast Palmerton

PPL Transmission Zone

North Banaar _od¥tland
LEGEND n
@ Proposed Stations R
®  Subs |dentified
Substations
kv
o  115kV
138KV
230KV
345kV
500kV
ME ] ® 765kV

Transmission Lines

o o o

kv

<69

ilbert
Allentown Ny :

Wescosville
- Central Allentown
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é/ PPL Transmission Zone

. PPL EU Reliability Principles and AL e
Practices: R

« Exceeds maximum allowable load Slliaticas
drop guidelines for the loss of the o s &
double circuit Siegfried — Quarry 69 S o
kV tower line from Siegfried to North o I g o
Bethlehem ; ME pottast (/| o v

«  Proposed Solution: :\Z "s:ss"’" e
Rebuild 3.3 miles from Quarry Siegfried /.»' °°d s
Substation to Macada Taps on the . , A
Siegfried — Quarry 69 kV tower lines — / Glend| /A > L
(B1206) /o Northampton Generation Station &

«  Estimated Project Cost: Quarry /\
$3.8 M .}eel oy \'

« Proposed IS Date: Allontown - \biert

05/31 /201 5 Wescosville

Central Allentown
/

WWW.pjm.com PJM®©2010




é/ PPL Transmission Zone

. PPL EU Reliability Principles and S o |
PraCtICGSZ { S Labarc ? :Lc:solsde:,:;::ons
« Exceeds maximum allowable load \iummelstown ' Samions S
drop guidelines for the loss of the 1 o s
double circuit Dillerville #1 & #2 69 \viccioomn e o ki
kV Taps R . e
- Proposed Solution: } FManheim /< o
Convert Neffsville Taps from 69kV to ; \\\\_ e
138kV Operation (B1209) 4 i NG
«  Estimated Project Cost: A us
~EEL /\ 500
$00 M _W. Hempfield A 765
*  Proposed IS Date: Pillerville
11/30/2012
TaxVille _Manor
on ‘%] 'Conestoga

Holtwood
o Fage Rock

/’ Muddy Run
>Crossroad ECQ)
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é/ PPL Transmission Zone

. PPL EU Reliability Principles and e o |
Practices: el oty

« Exceeds maximum allowable load \iummelstown ' Samions S
drop guidelines for the loss of the I o s
double circuit Dillerville #1 & #2 69 , TR oz
kV Taps 3 e S oo

*  Proposed Solution: k} e /‘< e re st
Convert Roseville Taps from 69kV to g W\_\l_ "‘;\ e
138kV Operation (operate on the iz A i
69KV system) (B1210) A s

- Estimated Project Cost: W Hompfiold* g
$0.85 M Dillerville =68

* Proposed IS Date:
05/31/2011

Manor
g’ Conestoga

Holtwood
o Fage Rock

/’ Muddy Run
>Crossroad =CY

WWW.pjm.com PJM®©2010



é/ PPL Transmission Zone

. PPL EU Reliability Principles and e o |
Practices: el oty

« Exceeds maximum allowable load \iummelstown ' Samions S
drop guidelines for the loss of the I o s
double circuit Dillerville #1 & #2 69 , TR oz
kV Taps 3 e S oo

*  Proposed Solution: k} e /‘< e re st
Convert Roseville Taps from 69kV to g W\_\l_ "‘;\ e
138kV Operation (operate on the iz A i
138kV system) (B1211) A s

- Estimated Project Cost: W Hompfiold* g
$0_03 M Dillerville =68

* Proposed IS Date:
05/31/2013

Manor
g’ Conestoga

Holtwood
o Fage Rock

/’ Muddy Run
>Crossroad =CY

WWW.pjm.com PJM®©2010



é/ PPL Transmission Zone

. PPL EU Reliability Principles and S o |
Practices: e 2 e

*  Exceeds maximum allowable load \iummelstown : Supstations N
drop guidelines for the loss of the I o
double circuit Dillerville #1 & #2 69 | ) o 200V
KV Taps o su

*  Proposed Solution: il /< K. P
Install new 138kV Taps to Flory Mill e
138/69kV Substation (B1212) i N

«  Estimated Project Cost: i ﬁ =
$0.69 M W, Hempfield * A 765

«  Proposed IS Date: Oillerville -
11/30/2013

Manor
g’ Conestoga

Holtwood
ge Rock

o Fa
/’ Muddy Run
3 ’! @

>Crossroad

WWW.pjm.com PJM®©2010



é/ PPL Transmission Zone

pi. Hershey

« PPL EU Reliability Principles and _ LEGEND L
Practices: o =

« Exceeds maximum allowable load \iummelstown ' et .
drop guidelines for the loss of the 1 o 5Ky
double circuit Dillerville #1 & #2 69 ‘ / 6 sate
kV Taps E

i PrOpOSed Solution: FrHenmnem /< Tr:ansiisi:vsion Lines
Convert East Petersburg Taps from i -
69KV to 138kV Operation, install two el 138
10.8 MVAR capacitor banks (B1213) S

- Estimated Project Cost: W Hompfiold* g
$TBD Dillerville g3

* Proposed IS Date:
11/30/2013

Manor
‘%] 'Conestoga

Holtwood
o Fage Rock

/’ Muddy Run
>Crossroad =CY

WWW.pjm.com PJM®©2010



é/ PPL Transmission Zone

. PPL EU Reliability Principles and e o L
Practices: S, Labetlos S

*  Exceeds maximum allowable load ~ Hummelstown Sisaabons N
drop guidelines for the loss of the 4 o ey
double circuit West Hempfield — Middletown Jetn, o mo
Hummelstown and West Hempfield i

Transmission Lines

— Armstrong Marietta 69kV Lines AManheim /< o 785

«  Proposed Solution: i A
llins 115
Terminate South Manheim - Sl : 138
. evierry Prince /\ 230
Donegal #2 at South Manheim, SWees A s
reduce South Manheim 69kV Brunfef IsRE@=—- Y Iele.r.nl-"’fieﬁ"JI N
capacitor bank, resectionalize the Zighs oWy e o " <60
69kV network in the area (B1214) leapuft e _af‘- :
i e itefor
« Estimated Project Cost: Halfey (ne®Na_ wel\Helarm
$0 08 M rley (old)
. Mt Rose rkana
* Proposed IS Date: } ;n e iolet Hil Safe F3ME B0 stoga
11/30/2013 queen Sl X
tter Cyeek
Holtwood
o Fage Rock
Muddy Run
>Crossroad C
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é/ PPL Transmission Zone

« PPL EU Reliability Principles and SALS LY LEGEND
. . : © Proposed Stations
Practices: West Damascus | @ ouetiosttec
*  Blooming Grove - West Damascus . C o
69 kV line exceeds loading | e s
guidelines for the loss of Blooming [l = :
Grove — West Damascus 69 kV line, s {
and overloads Peckville - Varden 69 | o
kV line when load is transferred N e
away N
«  Proposed Solution: AR
Reconductor and rebuild 16 miles of /s
Peckville - Varden 69 kV and 4 miles o <69
of Blooming Grove - Honesdale 69 -
kV (B1215) R peck
«  Estimated Project Cost:
$22.4 M
* Proposed IS Date:
11/30/2014 /
Blooming Grov&
ME

WWW.pjm.com PJM®©2010




é/ PPL Transmission Zone

« PPL EU Reliability Principles and SALS LY LEGEND
Practices: West Damascus o
*  Blooming Grove - West Damascus . C o
69 kV line exceeds loading guideline N IR
for the loss of Blooming Grove — % o i
West Damascus 69 kV Line, and S (]
overloads Peckville-Varden 69 kV | o e
line when load is transferred away ] sl
*  Proposed Solution: i
Build approximately 2.5 miles of new f\\ e
69 kV transmission to provide a ﬁ i
“‘double tap — single feed” o <69
connection to Kimbles 69/12 kV -
substation (B1216) . N
«  Estimated Project Cost:
$2.69 M
* Proposed IS Date:
11/30/2013 /
Blooming Grov&
ME

WWW.pjm.com PJM®©2010




é/ PPL Transmission Zone

+  PPL EU Reliability Principles and PENELEC LEGEND
Practices: weslDamasts oy
*  Blooming Grove - West Damascus . C o
69 kV line exceeds loading guideline | e s
for the loss of Blooming Grove — [l = :
West Damascus 69 kV Line, and s {
overloads Peckville-Varden 69 kV | o e
line when load is transferred away N e
*  Proposed Solution: /A
Provide a “double tap — single feed” f\\ .
connection to Tafton 69/12 kV /s
substation (B1217) o <69
«  Estimated Project Cost: N
$20 M Peckvi
« Proposed IS Date:
11/30/2012
7
Blooming Grov&
ME
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‘é/ PSEG Transmission Zone

. . . £
« Generation Deliverability I e

& Proposed Stations

« Burlington — Croydon 230 o sus cenies

P asanf‘\( ley

Substations
kV is overloaded for several |~ o | ——
contingencies .y - Trenton Energ Kiser Road
+ Proposed Solution: iz B

minster

Falls
Woodbourne Steel

Rolling Mill

Colonial
Cropswicks

Reconductor the PSEG Hammasian (hm

portion of the Burlington — A & S
Croydon circuit with 1590 7| A & e L () -
ACSS (B1 197 1 ) b A 15659 i Edbing® :.— I;l,na Cookstown
+  Estimated Project Cost: G O CrOYdON o
[¢] Imgas/burg Qevittown

$3.0 M
« Expected IS Date:
6/1/2015

Hoeganaes

Cuthbert Blvd.

' Camden Cogen

Gloucester

rjEé'gTé'Poi CogdNgeaver Brook
7 eptfor
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« Generation Deliverability:

« Lawrence - Penns Neck
69 KV is overloaded for
multiple line fault with
stuck breaker
contingencies.

* Proposed Solution:

Re-configure the
Lawrence 230 kV
substation (B1228).

« Estimated Project Cost:
$9.0 M

» Expected IS Date:
6/1/2014

WWW.pjm.com

—
LEGEND
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Substations
kv
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L
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« Baseline Voltage Violation:

« Voltage violation in the
Brunswick 69 kV vicinity for
several category C
contingencies.

* Proposed Solution:

Build a 69 kV substation
(Ridge Road) and build new
69 KV circuits from
Montgomery — Ridge Road
— Penns Neck/Dow Jones
(B1255).

« Estimated Project Cost:
$22.5 M

« Expected IS Date:
6/1/2015

WWW.pjm.com

PSEG Transmission Zone
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/
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R€adington
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®  Subs Identified
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o o o

Transmission Lines

kV
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345kV
500kV
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END

=
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4 Baseline Reliability Summary

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

» Network upgrade solutions (associated with interconnection
projects) that were presented at the July 14, 2010 TEAC will be
Proposed to the PJM Board in October 2010 for approval and
inclusion in the RTEP

« ATSI mitigation plans will continue to be reviewed with the TEAC
and will be presented to the PJM Board for approval following the
planned June 1, 2011 ATSI integration
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Email RTEP@pjm.com with any comments
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Next Steps
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Review Issues Tracking
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