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Issues Tracking
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4 Issues Tracking

» |ssues requested at April PC/TEAC meeting
 Responses received
— Administrative questions (TEAC meeting minutes)
— Local planning discussion

— Cost allocation (post projected cost allocations to
the web)

* |Issues tracking related to outstanding analytic questions /
needs

Issue . s Stakeholder Date
Owner Requestor Identifier Issue Title Issue Description Issue Status Body Created
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2010 RTEP Sensitivity Analysis Methodology
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- Sensitivity Study Focus

« Analysis will focus on EHV facilities

» Studies will focus on long term impact

PIM®©2009




4 15 Year Calculations (existing method)

* Yearly Load Increase (MW) for each PJM Zone

— Difference in Yearly Load Forecasts for each PIJM
Zone

 Area Load DFAX (p.u.) for each PJM Zone
— Source = all PJM generation
— Sink = load in each PJM zone

e Existing Demand Response and Energy
Efficiency
— Reflected in the Yearly Load Increase

PIM®©2009




é/ ' 15 Year Calculations (existing method)

e 15 Year Load (MW) Calculation including
existing DR & EE

— Calculated for years 6 through 15 for each PJM zone

Year 6 Demand \

‘I: 3 ) y .‘"I
| (VW) for each . inRPM LMW —
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é/ ' 15 Year Calculations (existing method)

e 15 Year Loading Multiplier
— Calculated for years 6 through 15 for every facility

— Scales the loading to include the impact of supplying
additional load Iin a future year

Year 6 through

Area Load
15 Load ' | | 15 Year
Increase (MW) DFAX (p.u.) for . Loading Adder
each PIM '*
for each PJM Siie . (MW)

Zone
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é/ ' 15 Year Calculations (existing method)

e Final 15 Year Loading (%)
— 15 year loading (MW) / Facility Rating
— Calculated for years 6 through 15 for every facility

5Year 15 Year

| X 15 Year
AC = | ] Loading | : \
_ - Loading
. Loading "." . Adder e (W
(MW) (MW) \\( )
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v 4 15 Year Calculations (Sensitivity Analysis Method)

» Source used for Sensitivity
Scenario DFAX calculation

— Three zones
— Atlantic Offshore

— Appalachian
Mountans

— Western

— Buses selected from each
zone for use in DFAX
calculation

— Participation factor for
each zone calculated
using existing
interconnection queue
data

‘a/.

PJM Renewable Energy Projects / i e . \
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4 15 Year Calculations (Sensitivity Analysis Method)

e Sink used for Sensitivity Scenario DFAX calculation
e Scenario Dependant
* Assume existing PJM generation remains
e Sink = all PJM generation
* Assume at-risk generation is displaced
e Sink = at-risk generation
o At-risk generation
» Generation that has not cleared in recent RPM auctions
« Generation in a carbon constrained world
 Revenue adequacy at risk generation
« MMU SOM report identified 11,250 MW of generation
* Aging Generation

WWW.pjm.com PJIM©2009




4 15 Year Calculations (Sensitivity Analysis Method)

e 15 Year Sensitivity Scenario Factor
— Calculated for years 6 through 15 for each PJM zone

— DFAX calculated by sourcing wind generation and
sinking to at-risk generation

— Sensitivity scenario magnitude calculated using state
RPS requirements

Scenario 15 Year
Magnitude Ssecnesr:g\r’:(t)y Sensitivity
(MW) per DEAX Scenario
state | Factor
. mandates (p.u.)  (MW)

N

"\-\""--\.
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é/ | 15 Year Load Level Calculation (Sensitivity Analysis Method)

 Final Sensitivity 15 Year Loading (%)
— Final loading (MW) / Facility Rating
— Calculated for years 6 through 15 for every facility

| 15 Year Final
15 Year | | ] | Sensitivity | | | Sensitivity
Loading - Scenario 15 Year )
(MW) Factor I . Loading
L Mw) w
\\‘““—x
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é/ | 15 Year Load Level Calculation (Sensitivity Analysis Method)

e 15 Year Load (MW) including existing DR & EE
and state DR & EE mandates

— Calculated for years 6 through 15 for each PJM zone

Year 6 through

: \
15 Load \ . \ \ I—‘
Existing DR State Mandate 15 Year Load
Forecast (MW) — —
for each PIM | and EE (MW) DR & EE (MW) E _ (MW)
' Zone \ \ '\\
\\H
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Analysis Scenarios

1. Add renewable generation to meet RPS assuming existing PJM generation remains
2. Add renewable generation to meet RPS assuming RPS displaces at-risk generation

3. Add renewable generation to meet RPS + DR + EE mandates assuming RPS
displaces at-risk generation

Scenario Sensitiviti Source Sink Test
RPS . . .
L RPS Renewable Generation | Existing PJM Generation
Sensitivity 1
RPS RPS Renewable Generation At-Risk Generation Generator Dglwera_b_ﬂﬁy &
Sensitivity 2 Load Deliverability
RPS RPS + DR + EE [ Renewable Generation At-Risk Generation
Sensitivity 3

WWW.pjm.com
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Eddystone & Cromby Retirement Study Update*

* Indicates updated information since March 2010 TEAC Meeting

16 PJIM©2009




4 Proposed Generation Retirement

e In December 2009 Exelon notified PJM of their intent to
retire the Eddystone 1&2 units and the Cromby 1&2 units
In the PECO Energy Transmission zone

* Proposed deactivation date is May 31, 2011

 PJM staff has been evaluating the impact of the
proposed deactivation

 The following slides include the recommended upgrades
and the expected in-service date

PIM®©2009




é/ PECO Transmission Zone

« Chichester 230/138 kV Warringtori
transformer / loss of Macdade — | . oo, Hartman 3"
Ridley — Morton 230 kV line Substations North Wales 1
e odHourne

(220-46) + loss of Island Road — | © "=
Eddystone 230 kV line (220-23) |
. SV per Providence \ﬂ}'hitpahlb
« Recommended Solution: Add a > =y
second 230/ 138 kV transformer | Tansmission Lines bmby

Heaton
~

o o 0

500KV

Whitemarsh

. . kv wood

at Chichester. Add an inductor A i ~>"Plymouth Meeting | Jenkintown

) ) ) 138 SOoBarbadoes :

in series with the parallel A 20 '

transformers s

. /\ 765
e« Estimated cost: $5.908 M
. WTransLinBs Identified = oy

» Expected In-service: December Y

16, 2011

Cuthbert Blvd.

Camden Cogen

ok

Eddystone

Saville

° e
Chich{s\}@r\ :
° Trainer AE
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é/ PECO Transmission Zone

LEGEND Warring/ton
« Eddystone — Saville 138 kV line / | « swsuenses Hartman ¢
loss of Macdade — Ridley — Substations North,Wales f;f“ 1

Morton 230 kV line (220-46) + - ﬁé\
loss of Island Road — Eddystone 4 © =

. per Providence Whi H
230 kV line (220-23) itpaig,

odlourne
Jarrett
¢ Heaton
- ./

o o 0

500KV
® TB5kV

ByHe
» Recommended Solution: Transmission Lines  bmby yHerry
) kv Izwood : .
Replace terminal equipment at A s ~o~Pplymouth l\-:eetmg. Jerkinown

230
345

Eddystone and Saville and
replace underground section of 0
the line

. WTransLines Identified | _ el
e Estimated Cost: $3.94 M =

* Projected In-Service: May 27,
2011

o>

Cuthbert Blvd.

Camden Cogen

Eddystone

: Saville "’,:r

Chich{s\}@r\ V. e
° Trainer AEC
SERE T s i Relco Tap .
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o Jarrett — Whitpain 230 kV line /

loss of North Wales — Hartman
230 kV line (220-71) + Basecase

« Recommended Solution:
Replace terminal equipment at
Whitpain and Jarrett

e Estimated Cost: $0.175 M

* Projected In-Service: May 27,
2011

WWW.pjm.com

PECO Transmission Zone

Warrington/

kV
o

L)

=IrE}'.ooo

P e o

LEGEND
Subs |dentified

Substations

115kV
138kV
230kV
345kV
500KV
TE5KV

nsmission Lines

15
138
230
345
500
765
<69

AV

North,Wales

‘ﬁ%é\

per Providence V\”‘Iitpail;!‘ab
&

Hartman
7=

Jarrett
¢ Heaton
- ./

e

rrpinster

odHourne

bmby

[zwood .
—~o~PRlymouth Meeting |{

B

Jenkintown
0 Fox Chase

WTrans Lines Identified | __LISEFH

v,..-—-‘-" U0

Chich{s\tar\ V. e
. Trainer AEC
——DPE -~ f .e1co Tap A'__

Cuthbert Blvd.

Camden Cogen

ok

Eddystone

Saville
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é/ PECO Transmission Zone*

« Jarrett — Heaton 230 kV line / Warringtori
loss of North Wales — Hartman o Hartman "
230 kV line (220-71) + Basecase | suwsttons North Wales 1
odHourne

Jarrett
¢ Heaton
e ./

« Recommended Solution: - ﬁé"\
Replace terminal equipmentat 4 © 2o

. per Providence V\}'hitpairLb
Heaton and Jarrett substations e

o o 0

500KV

° 765_k\.-’_ _ ByHerry
» Estimated cost: $0.525 M oy emesioniines R °
. 15 ~~Plymouth Meeting | i
« Expected In-Service: May 27, ok O e 1] T
2011 g
/\ 500
/\ 85

<69

WTrans Lines Identified | __LISEFH

v,..-—‘-" U0

Cuthbert Blvd.

Camden Cogen

Eddystone

: Saville "’,:r

Chich{s\}@r\ V. e
° Trainer AEC
i f .e1co Tap :_
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« Hartman — Warrington 230 kV
line overload for the following

contingencies

— loss of Emilie — Neshaminy 138 kV
line (130-25) + loss of Jarrett —
Whitpain 230 kV line (220-52)

— loss of Jarrett — Whitpain 230 kV line
(220-52) + Basecase

« Recommended Solution:
Replace terminal equipment at
Warrington and Hartman

« Estimated Cost: $0.375 M

* Projected In-Service: May 27,
2011

WWW.pjm.com

4

LEGEND

®  Subs Identified
Substations
kV

©  115kV
138kV
230KV
345kV
S00kV

® 765KV
Transmission Lines
kV

J\ 115

138
230
345
500
765

o o 0

o>

<69

bmby

ﬁé\

per Providence V\”‘Iitpail;!‘ab
&

[zwood -
—~o~PRlymouth Meeting |{

PECO Transmission Zone

Warring/ton/
Hartman /'
L ]
North,Wales .f"ﬂ 1

odHourne

Jarrett
¢ Heaton
- ./

Jenkintown

5 Fox Chase

WTrans Lines Identified | __LISEFH

v,..-—‘-" U0

Chich{s\}@r\ V. e
. Trainer AEC
i f .e1co Tap —

~DPL

Cuthbert Blvd.

Camden Cogen

Eddystone

: Saville "’,:r
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é/ PECO Transmission Zone

* Linwood — Chichester ‘220-43’ —— = S euccasoes Plymouth. Meeting JeNintown
230 kV line / single contingency | « suwsueus
(‘220-39’) loss of Linwood — ypstations Pulaski
Chichester ‘220-39’ 230 kV line | ° ™ por
and Philips island generating gl | 3
units CT2, CT3, and ST o ——

« Recommended Solution: Tsnersiasion Lines piffadelphia
Replace terminal equipment at 1 A .
ChICheSter Q i:: Bryn Mawr Bala Parrish Delaware

« Estimated Cost: $0.475 M e e (> F=cfet .

. Expected In-Service: May 27, |, o
2011 \

ptford
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é/ PECO Transmission Zone

« Linwood — Chichester ‘220-39’ —— = S euccasoes Plymouth. Meeting JeNintown
230 kV line / single contingency | « suwsueus
(‘220-43’) loss of Linwood — ypstations Pulaski
Chichester ‘220-43’ 230 kV line | ° ™ por
and Philips island generating gl | 3
units CT2, CT3, and ST o ——

« Recommended Solution: Tsnersiasion Lines piffadelphia
Replace terminal equipment at 1 A .
ChICheSter Q i:: Bryn Mawr Bala Parrish Delaware

« Estimated Cost: $0.475 M e e (> F=cfet .

. Expected In-Service: May 27, |, o
2011 \

ptford
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é/ PECO Transmission Zone*

 Chichester — Saville 138 kV line

— . Jenkintown
overloaded for the following oom | Peadses Plymouth. Meeting
contingencies: suvstatone |
— line fault with stuck breaker contingency | u .
(GRAYS275") loss of Grays Ferry — 138 a
Tunnel 230 kV line due to Grays Ferry ; ;:::z fa
stuck breaker ‘275’ 5 i
— bus contingency ('PLYM138B') loss of Tr‘;n;fi:;ion . /
Plymouth Meeting 138 kV bus f Pifladelphia
— single contingency ('220-27B") loss of 1N = o
Gays Ferry — Tunnel 230 kV line
y y . Q i:: Bryn Mawr Bala Parrish Delaware
— Basecase for gen deliv test g o PECO ( Lian 5
— loss of Macdade — Ridley — Morton 230 A\ 765 ;
kV line (220-46) + loss of Island Road — WT“L —_ e |
Eddystone 230 kV line (220-23)

« Recommended Solution:
Reconductor the line and upgrade
terminal equipment

e Estimated cost: $8.5M

* Expected in-service: December
31, 2012

ptford
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é/ PECO Transmission Zone

e Tunnel — Parrish 230 kV _Iine ——— S paadoes Plymouth.Meeting JeNkintown
overloaded for the following o subs iasnted
contingencies Substations Pulask
— single contingency (‘PJM89_A") loss oo bor
of New Freedom — East Windsor 500 | o 20w 2
kV for gen deliv test e :z:z g
— Basecase for gen deliv test o 765KV
. Transmission Lines elbhi
« Recommended Solution: { hadcipyia
Replace terminal equipmentat | 7 i —
Parrish A Bryn Mawr Bala Parrish Wegchiare
. /\ 500 PECO ( Llan: °
« Estimated Cost: $0.15 M A s |
_ e Schuylkill |
« Expected In-Service: May 27, | & resioes onies ys Ferry |

2011

ptford
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é/ PECO Transmission Zone

138kV
230KV

*  Plymouth Meeting — Bryn Mawr —— S acadoes Plymouth.Meeting Jehintown
138 kV line overload for the o Subs enid
following contingencies: Substations —_
— bus contingency (‘CHI230B1") loss of e 1 bor

Chichester bus section 1
345KV

— line fault with stuck breaker contingency Ny
('CHICHO045") loss of Chichester — Foulk o 765KV

o o o

230 kV line and Foulk 230/13.8 kV Transmission Lines Pbffadelphia

transformer #2 as well as Chichester bus * w/\ s

section 1 due to the Chichester stuck 138 aster

breaker ‘045’ ﬁ - Bryn Mawr Delaware
— loss of Chichester 230/138 kV A 50 PECO (

transformer (CHICH-T9) + Basecase A o |
— loss of Chichester 230/138 kV ARG Trans Lines 1denired =X

ys 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

» Recommended solution: Install
230/138 kV transformer at
Eddystone

e« Estimated cost: $3.6 M
« Expected in-service: June 1, 2011

ptford

“_"°°"

DPL
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é/ PECO Transmission Zone

 North Wales and Heaton 138 kV &
area low voltage violations for 4

®  Subs Identified

the following contingencies Substations

— bus contingency (HEAT138B’) loss of | ° ™
Heaton 138 kV station bus section 2

230KV
— line fault with stuck breaker

345KV
500KV

o o o0

contingency ("(HEATO0805’) loss of o 765KV
Heaton — Woodbourne 230 kV line Transmission Lines
with stuck breaker 805 Rie DBl /
— line fault with stuck breaker A ;z ek
contingency ((HEAT0995’) loss of N s 3
Heaton — Woodbourne 230 kV line /\ s00 Perklomen\;/
with stuck breaker 995 A :5:9 7
. ) ) Upper Providence
e Recommended Solution: Add a  [#& st entied PECO

second 230/138 kV transformer
at Heaton. Add a circuit breaker CLOMDYJES

on the Heaton — North Wales \‘w ——

138 kV line. Add a 35 MVAR
capacitor at Heaton

e« Estimated cost: $7.754 M

* Expected in-service: December
16, 2011

WWW.pjm.com PIM©2009



« Cromby 138 kV station low
voltage violations for the

following contingencies:

bus contingency (‘(HEAT138B’) loss of
Heaton 138 kV station bus section 2

line fault with stuck breaker
contingency ("(HEATO0805’) loss of
Heaton — Woodbourne 230 kV line
with stuck breaker 805

line fault with stuck breaker
contingency ((HEAT0995’) loss of
Heaton — Woodbourne 230 kV line
with stuck breaker 995

« Recommended Solution:
Replace 230/69 kV transformer
#6 at Cromby. Add two 50
MVAR 230 kV capacitor banks
at Cromby

e Estimated Cost: $6.142 M

* Projected in-service: December
31, 2011

WWW.pjm.com

y/4

LEGEND
®  Subs |dentified
Substations
kv
o 115kV
138KV
230KV
345KV
500kV
®  TESKV

o o o0

Transmission Lines
kV

15
138

/N 230
J\ 345
/\ 500
/\ 785

<69

W Trans Lines Identified

'

ick

Perkiomens._

Cromby 5

PECO Transmission Zone*

North Wales

L]
7

Upper fOVidencePEco

Betzwood
_Ba rbadoes
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é/ PECO Transmission Zone

 Perkiomen 138 kV station /A
. . / LEGEND
voltage violations for the o Subs dentfd
following contingencies: > petations
— bus contingency (HEAT138B’) loss of oo
Heaton 138 kV station bus section 2 o 230w
— line fault with stuck breaker 5 s
contingency ("(HEATO0805’) loss of o 765KV
Heaton — Woodbourne 230 kV line Transmission Lines
with stuck breaker 805 w/\ s NorthjWales K /
— line fault with stuck breaker A :;z ek
contingency ((HEAT0995’) loss of N s 3
Heaton — Woodbourne 230 kV line /\ 50 Perklomen\;/
with stuck breaker 995 o /
. ) ) Upper Providen
« Recommended Solution: Add N Dt o st oz RGO
138 kV circuit breakers at —
Cromby, Perkiomen, and North LOMUYiees

Wales. Add a 35 MVAR 138 kV Bohoos
capacitor at Perkiomen \J\;Barbadoes

e Estimated Cost: $3.9 M

» Expected In-Service: August 1,
2011

WWW.pjm.com PIM©2009



"é/ Short Circuit Violations

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

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

PIM®©2009




"é/ Short Circuit Violations

e Eddystone 230 kV CB #35

— Recommended solution: Upgrade / replace the circuit
breaker

— Estimated Cost: TBD
— EXxpected In-Service: May 27, 2011

e Eddystone 230 kV CB #45
— Recommended solution: Upgrade the circuit breaker
— Estimated Cost: TBD
— EXxpected In-Service: May 27, 2011

e Note: Both of these circuit breakers are Exelon
Power circuit breakers

PIM®©2009




v 4 Reliability Must Run*

e As noted on the previous slides a number of
upgrades are not expected to be placed In-

service until after the requested deactivation
date

 PJM notified Exelon Power that Cromby #2 is
needed for reliability until December 31, 2011
and Eddystone #2 is needed for reliability until
December 31, 2012




Baseline Reliability Update — Potential Reliability
Violations




21 2015 Study Status

« 2015 Load Deliverability Voltage and Load Deliverability Thermal
Testing

— Several areas have passed with no Potential reliability violations
- AEP
» Atlantic Electric
« DPL
« DPL South
* Duquesne
* Meted
* Penelec
« PECO
- PPL
« WMAAC

o 2015 Generator Deliverability and 2015 N-1-1 Thermal underway for
all areas

e 2015 N-1-1 thermal is in-progress. Voltage will begin following the
thermal testing.

WWW.pjm.com PJM©2009
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MAAC Load Deliverability - Voltage

Several critical contingencies are non-covergent

Keystone - South Bend 500 kV
Conemaugh - Keystone 500 kV
Conemaugh - Jacks Mountain 500 kV
Keystone - Jacks Mountain 500 kV
Jacks Mountain - Juniata 1&2 500 kV
Conemaugh - Hunterstown 500 kV
Hunterstown - Conastone 500 kV
Conastone - Brighton 500 kV
Brighton - Doubs 500 kV

Calvert Cliffs - Waugh Chapel 500 kV
Burches Hill - Possum Point 500 kV
Brister - Ox 500 kV

Elmont - Cunningham 500 kV

Elmont - Ladysmith 500 kV
Ladysmith - Possum Point 500 kV
Loudoun - Morrisville 500 kV
Morrisville - North Anna 500 kV
Loudoun - Pleasant View 500 kV

WWW.pjm.com
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Meadow Brook - Loudoun 500 kV
Mount storm - Meadow Brook 500 kV
Mount Storm - Greenland Gap 500 kV
Mount Storm - T157 Tap 500 kV
T157 Tap - Doubs 500 kV

Hatfield - Black Oak 500 kV

Hatfield - Ronco 500 kV

Hatfield - Banyan Run 500 kV
Bedington - Black Oak 500 kV
Bedington - Doubs 500 kV

Fort Martin - Ronco 500 kV

Yukon - South Bend 500 kV

Yukon - Banyan Run 500 kV

Cabot - Cranberry 500 kV

Cranberry - Wylie Ridge 500 kV
Calvert Cliffs 1&2 500 kV

P04 500 kV

Susquehanna #2

PIM®©2009




4 MAAC Load Deliverability - Voltage
IToss of B?Iack Oa!k - Bedipgton

1_01‘3*:___ I ______________ b L b |
E ! ! 5% Voltage Drop at
> 2,870 MW transfer level
- IO I .
i Steady State Stability
Limit at 3,170 MW
inm transfer level
- . |
1 Y Rt R A T LIRS
Voltage Collapse at
3,460 MW transfer level
1T e D e e B e
098y MR HAREEEEl 3  SERERLRLR, 4
| | | |
2408 2430 2450 2470 2480 2510 2530
Posi Conlingency Flow on Pruslyiown - ML Siorm (MW)
% Steady State Stability Limit I:II:::I Voltage Drop Violation <> Voltage Collapse
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4 MAAC Load Deliverability - Voltage

Loss of Black Oak - Bedington

1. 0= - : : : —8— Pre Contingency

----- ' ; : —&— Post Confingency

1
1
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1
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1
1
1
1
1
L
]
]
]
I
1
1
1
1
1
]
I
1
1
1
1
1
|

: 5% Voltage Drop at
2,870 MW transfer level

E
I

——————————————————————————————————————————————

5

Voltage Megnitue at Meadow Brook (pu)

099
u 1 1 1 1
ogr-{ Voltage Collapse at Steady State Stability |....... |
3,460 MW transfer Limit atf3,1|70 '\f'W
ogal level | transter evg _______ _|
| i | |
o 1500 4500 5500 e570
MW Tmnsfer io MAAC (CETO = 5570 MW)
* Steady State Stability Limit I:E:I Voltage Drop Violation O Voltage Collapse
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4 EMAAC Load Deliverability - Voltage

« Several critical contingencies are non-convergent

Peach Bottom to Limerick 500 kV
Alburtis to Branchburg 500 kV
Smithburg to Deans 500 kV
Keystone to Jacks Mt. 500 kV
Branchburg to Elroy 500 kV

Ford Mill 600 MW generator

Ford Mill 600 MW generator
Branchburg 400 MVAR capacitor
Bergen 550 MW generator
Linden 750 MW generator

Red Lion to Hope Creek 500 kV

New Freedom to East Windsor 500 kV
Conemaugh to Hunterstown 500 kV
Hunterstown to Conastone 500 kV
Susquehanna to Lackawanna 500 kV
Lackawanna to Hopatcong 500 kV
Hopatcong to Roseland 500 kV
Keeney to Rock Springs 500 kV

Rock Springs to Peach Bottom 500 kV

O O 0O 0O 0O 0O 0O o O

o
o
o
o
o
o
o
o
o
o
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4 EMAAC Load Deliverability - Voltage

104

: E

Lbss oi‘ Roclf< Sprifhgs - EKeenEy

Voltage Collapse at
' ' ' ' 6,900 MW transfer level : '

| i 5 5 | ; ; ; : 5
101 17780 1800 1820 1840 1880 1880 1900 1920 1940 18980 1980
Post Confingency Flow on Banchburg - Deans (MW)

* Steady State Stability Limit Ifl]:l Voltage Drop Violation <> Voltage Collapse
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4 EMAAC Load Deliverability - Voltage

Loss of Rock Springs - Keeney |

—8— Pre Contingency
—S5— Post Contingency

_________________________________________________________________

Voltage Collapseat  [i
' : --1 6,900 MW transfer level |-

Quoo Q400 Qeue T200 Ta0e guoe @z
MW Transfar to EMAAC {CETO = 8270 MW)

* Steady State Stability Limit I:E:I Voltage Drop Violation <> Voltage Collapse
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» Potential generator deliverability
violations

 Tristate — Kenova 138 kV line
overload for the loss of the
Baker 765/345 kV transformer

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

» Tristate — West Huntington 138
kV line overload the loss of the
Baker 765/345 kV transformer

WWW.pjm.com

\

LEGEND
€ Proposed Stations
®  Subs |dentified

Substations
kv
o 115kV

138k

230KV

345KV
500K\

TE5KY

Jhaven

smission Lines

o

o

o

°

Tran

kv

/N 15
138

/\ 230

/\ 45

/\ 500

/\ 785

<69

Kentucky Electric Qiel

AEP Transmission Zone

%th Proctorville

East Proctorville

Oxygen F_:Iant Fayette (Buckeye Co-Op)

Bellefonte =
~—" Cabel

'\_I South Point
South Point - Darrah
o o ~ West Huntington
e ™
Kenov_la Park Hill

s

Twelvepole Creek

(TS

Lavalette
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Potential common mode outage
violations

Broadford - Smyth 138 kV line
overload for the stuck breaker
contingency with the loss of the
Jackson Ferry — Cloverdale 765
kV line and Jackson Ferry 765/138
kV transformer #2, or for the stuck
breaker contingency with the loss
of the Jackson Ferry — Broadford
765 kV line and Jackson Ferry
765/138 kV transformer #2

Smyth - Atkins 138 kV line
overload for the stuck breaker
contingency with the loss of the
Jackson Ferry — Cloverdale 765
kV line and Jackson Ferry 765/138
kV transformer #2

Atkins— Rural Retreat 138 kV line
overload for the stuck breaker
contingency with the loss of the
Jackson Ferry — Cloverdale 765
kV line and Jackson Ferry 765/138
kV transformer #2

WWW.pjm.com

Buchanan IPP
Grassy Creek

AEP Transmission Zone

Richlands

Claypool Hill

Broadford
Saltvill

Mount Airy

LEGEND
& Proposed Stations
®  Subs ldentified
Substations
kv
©  115kV
138kV
230KV
345kV
00KV
TBSKY

smission Lines

15
138
230
345
500
765
<69

Tran

KV
A\
A\
A\
A
A
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 Potential common mode

outage violations

o Otter — Johnson Mountain —
New - London 138 kV line
overload for several
contingencies

WWW.pjm.com

AEP Transmission Zone

Dominion
Skimmer

ReusensMonel
Boonsboro Gomingo
Graves Mill Hoshuia e
=
South Creek
Centerville Forest Opossum Lreek
Moseley Brush Taven
ndlers Mountain P
New London LEGEND
I © Proposed Stations
®  Subs ldentified
Substations /
KV
> ©  115kv
. Dominion
Johnson Mountain 1380V
o 230kV
Moneta 0 345kV
o 500kV
o e 765KV
Transmission Lines
Whitehouse Otter s
Hurt NUG o
Leesille Dominion /\ 15
138
/\ 230
/\ 345
Smith Mountain /\ 500
/\ Tes
<69
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é/ AEP Transmission Zone

e« Potential common mode

. . LEGEND Looney Creek
outage violations e
Wolf Hill - North Bristol 138 | suemions /
kV line overload for several e
. . Hales Br.
contingencies e
Garden Creek
 Elk Garden - Saltville 138 kV S Tazgwel
line overload for several s Skoggs Branchhy, o anan PP
. . o Grassy Creek
contingencies % s
. . e Fletcher Ridge Richlands
e Clinch River - Lebanon 138 A 20 \ S—
. 245 aypool Hi
kV line overload for several /e *
contingencies e AEP
 Clinch River - Clinchfield 138 e L ST
kV line overload for the loss of Slnchneld g |
the Clinch River — Freemont S Ty ' * Sy o PSR T,
138 kV line Lebanon E|k Garden Saltville

Dickens
Copper Ridge

Abingdon
Spring Creek
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é/ AEP Transmission Zone

« Potential common mode \ ‘IM
outage violations N o e ey Rdg
«  West Bellaire — Tidd 345 kV o s | rh
line overload for the line with W & 1
stuck breaker contingency i |
with loss of Kammer — South 2
Canton 765 kV line, Kammer |
765/500 kV transformer, o oo
South Canton 765/345 Cadiz ,
transformer #3, 502 Junction NP | MG”:
— Kammer 500 kV line and the A 1 O b W Washigtor
South Canton 345/138 kV - R i A2 et
transformer
Valley Grove
es Countyline | Epgn
Bethleham '
West Bellaire|
5&‘“99 Wa hindleNgiy Grave Creek

WWW.pjm.com PIM©2009
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Potential common mode
outage violations

Rutland — Meigs Mine 138 kV
line overload for the loss of
Muskingum - Waterford 345
kV line or further loss
Muskingum unit #2

Meigs Mine - Dexter 138 kV
line overload for the loss of
Muskingum - Waterford 345
kV line or further loss
Muskingum unit #2

SOLIDA — Bellefonte 138 kV
line overload for the loss of
the North Proctorville —
SOLIDA 138 kV line

WWW.pjm.com

\

LEGEND
@& Proposed Stations
®  Subs Identified
Substations
kv
o 115kV
138K\
230KV
345KV
500KV
® 765KV

o o o

Transmission Lines

KV

/N 1s
138

/\ 230

/\ 45

/\ 500

/\ 785

<69

AEP

Lick

Pillsbury

AEP Transmission Zone

Poston 24

Elliot

Waterloo

Meigs #2
Wilksville b

Flatlick

Rutland
N

- igs (Buckeye Co-Op) -
WXteA f.u
Meigs #1\ Y

~~ Mountaineer

Al AM
» ricar! Allo

Rio Adgison

‘enswood Alumin umr

\
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é/ AEP Transmission Zone

« Potential generator deliverability —_ ~

VIO|atI0nS . ;Zi:zmms i Nbrth Muskingum
« Dexter — Elliot 138 kV line o et \—_\ .-
A . Glo’
overload for the loss of . Muskingum River, sverly
IiI\c]uesklngum — Waterford 345 kV : 22:: T Wolf Greek
« Waterford — Muskingum River Exlli . |
345 kV line overload for the i Hamargt
non-contingency condition o Layman Gorsuch
H . 345 Elkem Metals
«  Muskingum River 345/138 kV L R Riverie
transformer overload for several | " 75 AEP N. Vienna

Corner  Degussa

contingencies
Porterfield

; Shell 'Belll?fe !
: ( rissler
Waterloo E|liot oDupont=:." Jug Riin
WashingtohAGA Gas
Larkmead

Meigs #2
Wilksville o

Dexter Meigs (Buckeye Co-Op)

Flatlick
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» Potential generator deliverability

violations

e Tiltonsville — Windsor 138 kV
line overload for several
contingencies

WWW.pjm.com

AN

LEGEND

@& Proposed Stations

®  Subs Identified
Substations
kv

o 115kV

138K\

o 230KV

o 345KV

o 500kV

® 765KV
Transmission Lines
kV

N\ 15

138
/\ 230
/\ 45
/\ 500
/\ 785

<69

AEP Transmission Zone

Houstor

Manifolc

Dutch Fork Sordol

laysville Washingtor

South Cadiz
Windsor
AEP Yo

| APS Lagonda
Tiltonsville | 3
! Valley Grove i;
f ues Countyline ! gnop
) Bethleham :

West Beflaire

. ;_
j Gtorge Washinglongly Grave Creek

l_.
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» Potential generator deliverability

violations

» Sterling — East Side 138 kV line
overload for several
contingencies

WWW.pjm.com

AEP Transmission Zone

LEGEND

@& Proposed Stations
®  Subs |dentified
Substations
kv
o 115kV

138K\

230KV

345KV

500KV

765KV

smission Lines

o

o

o

°

Tran

kv

A\ 15
138

/\ 230

/\ 45

/\ 500

/\ 785

<69

North Delphos
N. Woodcock

Ford Lin
Northwest LimaRockhill

Eastown Road ¢

East Side Lim‘zf
Shawnee Road @

\Qst Newton

B Senrr

City of St. Mary's

Dayton

Sterling

Lynn

West Iton

Amsterdam
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é/ AEP Transmission Zone

« Potential common mode outage ___ ~_ —~ )
V|O|at|0n LEGEND Muskingum River
] © Proposed ?talions everly
« Corner — Washington 138 kV supotatomn terford
line overload for the common Vo s
tower outage of the Belmont — o e
Trissler 138 kV line #1 and the | ° *» o SNl Creek
Belmont — Edgelawn 138 kV o TxV
||ne T‘r’ansmlssmn Lines viem  Hem Metalseomh Duck Creek PL& t
/ asan
i A :;Z AEP Reno
* Ross - S Delano 138 kV line A — Rlvewlewmveny cmm:ﬁ
overload for several AN N Viermagac g T
contingencies A s Degussa
) g ) - & shell " Belpre
« Circleville — Harrison 138 kV comer, pop T clighun
line overload for several f e delawn Mountwood
contingencies Washington’

e Stroud Z — Stroud 138 kV line

overload for the loss of the
Dexter — Elliot - Poston138 kV
line
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"é/ AEP Transmission Zone

e Potential common mode ifth Averiue -7OSU

con oA T o W Wi f
outage violations e G [P
« S Delano - Delano138 kV line Mecoris o3 WM sopstatons
overload for several Beatty ~Grifin Va1 ion D% \q L
contingencies N ot o
« Harris — Obetz 138 kV line e T ] e
overload for the line with stuck =Hamsen mam
breaker contingency with the T 8
loss of Bixby — N Fork 345 kV R |
line and Bixby 345/138 kV g
transformer #1 and #2 Circleville Al
ScippoHargus <69
Dayton nia DEE’E?Q Trail
Hocking

Kenworth

Delano

Ross
Mulberry
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"é/ AEP Transmission Zone

« Potential common mode outage South pojiKenova pacc by [ L\
violations 5 G
e Busseyville — Thelma 138 kV Kentucky ElectNc Stee[.lgr:{';gnck f::l’:t'teecme" e \
line overload for the line with " Y
stuck breaker contingency with S s
the loss of Baker — Broadford | S o
765 kV line and Baker 765/345 Big Sard Lk
' ansmission Lines
kV transformer A
® | A 138
Busseyyville A =
/\ 500
AEP A\ 785
Skaggs i
Mud For
Dingess
Thelma az ._Lovely Pine Cree
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"é/ AEP Transmission Zone

* Potential common mode - stinebl o ‘Goshen ,Hible

. . 0 Dumbnt
outage violations o " ypen =
& Proposed Stations
« Greentown 765/138 kV Mtz o e
transformer overload for the W N
: ) E N
line with stuck breaker — i e
contingency with the loss of the _ T o s
Dumont — Greentown 765 kV LS
line and Greentown three 4 »
winding transformer A =
East Winamac ﬁ\\ :::
/\ 765
/ Deedsville MEP so:
Hunting%
Reynolds =
: Monticello Miaml Vvabes
Peru ( ERU) ROCk Creek
Logansport
> > Valton
F Webster St.
Tippecanoe >
Westood New Leidon Grdentown \
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e Potential common mode
outage violations

» Grangston — Bellefonte 138 kV

"é/ AEP Transmission Zone

[

LEGEND o

© Proposed Stations
®  Subs Identified

North Crown Cit§1

Substations

line overload for the loss of the s

Baker 765/345 kV transformer | S i
Windsor | s =

Transmission Lines

orth Proctorville

aven

J KV
. East Proctorville / Hash RifigeM| A 115
o South Point 2 Cabell el | 138
¥ =
b D h
Bellefonte East Huntington™ s =
i -Kenova - West Huntington A
outh Paint— — y /\ 500
Park Hill A 765

AEP

<689

Kentucky Elactric S IChzad\.vi.»ilr:k.l.ri Sthte
i Lavalette

Grangston

y
A Hubbardstown
.! /
Busseyyville
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 Potential common mode
outage violations

e Lebanon - Elk Garden 138 kV
line overload for the tower
outage of the Dorton — Fremo
138 kV line and the Flemin —
Dorton — Clinch River 138 kV
line

WWW.pjm.com

Orebank

Copper Ridge

AEP Transmission Zone

Hales Br.

Garden Creek

Skeggs BraMhBuchanan IPP

Grassy Creek

LA

LEGEND
& Proposed Stations
®  Subs Identified
Substations
kV
o 115kV
138kV
230kV
345kV
500kV
® TB5kV

o o o0

Transmission Lines

>E

15
138
N\ 2
/\ s
/\ soo
/\ 765
<6g

m

Smyth

Fletcher Ridge Richlands
Claypool Hill
Clinchfield
Broa
Clinch River
(3 = =", 1 Saltville
Lebanon E|k Garden
Dickens
Abingdon
Spring Creek
Wolf Hills
N. Bristol
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 Potential common mode
outage violations

» Reusen — Graves Mill 138 kV
line overload for the tower
outage of the E. Lynchburg —
Joshua 138 kV line and the
Joshua — Opossum Creek 138
kV line

WWW.pjm.com

AEP Transmission Zone

Buena Vista Clifford LEGEND
& Proposed Stations
®  Subs |dentified
James Lee Substations
KV
© 115k
138kV
Cushaw o 2300V
Boxwood ©  345kV
Skimmer O Ay
Riverville e 7EKV
Transmission Lines
kv lle
/N 115 :\
». Monel o
Reusens Gomingo A\
vy Hill a Joshua Falls AN
Y ° /\ 500
. i South Creek /\ 765
Centervile Graves Mill BrookvilleEast Lyhchburg
Forest Oposstm Creek

New London

Brush House D.P.

Rustburg ominion

Evington
Johnson Mountain

Dominion

Smith Mountain
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é/ AEP Transmission Zone

e Potential common mode Boonsbpr6
i i vy Hill Gomingo
outage violations Graves Mill b, ocviow
. . Centerville Forest Brankvifle
e Smith Mountain — Candlers Cloverdale L
. . ; oseley
Mountain 138 kV line overload /_\ g ol
. . fawba e Candlers Mountain
for several contingencies s s e
*  Matt Funk — Hancock 138 kV | ( Roanoke Electic Steelvinton RN Mountail
\ -rr-rfﬂ. Roanoke ini

line overload for the line with \HaNESCK cave spring
L]

Starkey

stuck break contingency with e @ Clearbrook Moneta
Poages Mill
the loss of Cloverdale — / Bent Mountain Whitehouse
Jacksons Ferry 765 kV line,
Cloverdale - Joshua 765 kV LeaenD —
. Proposed Stations Blai
line, Cloverdale 765/345 kV ® oo = .
transformer and Cloverdale — Srsions Tank Hi SMith Mountain -
. il Franklin Penhook Dominion

matt Funk 345 kV line e

o 230KV Thornton

o 345kV

o 500kv

® 765KV

Transmission Lines

B k‘;\ 115 et
138

/\ 230

ﬁ 345 Philpott

/\ 785

<69 Fieldale p1artinsuvill

Collinsville
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é/ APS Transmission Zone

» Potential generator deliverability

violations 6 mommmesons
e For the common mode outage ot 1
test the Nipetown - Reid 138 kV |*
line is overloaded for the fault of oy
the Marlowe - Harmony S
Junction 138 kV line with a {.c =
breaker failure at Marlowe " Aotistam
* Potential Recommended i g
Solution: Reconductor Lz
Nipetown - Reid with 1033 A
ACCR 54/19
» Expected In-Service Date:
06/01/2015
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Potential generator deliverability
violations

Common mode outage violation
on Corner - Washington 138 kV
line is overloaded for the tower
outage of the Belmont — Trissler
138 kV line #1 and the Belmont
— Edgelawn 138 kV line

Potential Reccomended
Solution: Upgrade Terminal
Equipment at Washington
138kV

Expected In-Service Date:
06/01/2015

WWW.pjm.com

LEGEND
€ Proposed Stations
®  Subs |dentified
Substations
kv
o 115kV

138k

230KV

345K\

500KV

TE5KY

smission Lines

°

o

°

°

Tran:

KV

A\ 1s
138

/\ 230

/\ 5

/\ 500

/\ 785

<69

APS Transmission Zone

Layman

L]
Pz *ad Porterfield
Corner
Shell

as ¢
Washingtori:&

Goodrich

Mill Creek
Harmar Hill

Elkem Metals ~ Gorsuch

Riverview
. N. Vienna Mvgﬂy

Oak Grove

I::}:egussa

IBelpre
Jug Run
i Parkersburg  Trissler

Larkmead

APS Edgelawn
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é/ APS Transmission Zone

» Potential generator deliverability N
VI O I atl O n S o ;Oiii:i‘.talims
» For the common mode outage e Al
test the Ridgeway — Paper City [
138 kV line is overloaded for the

230k

tower outage of the Elko 230 kV sy

500KV

#4 Breaker Failure - Tie Breaker | o m

Transmission Lines

Willamette

e Potential Recommended y
Solution: Replace Structures N
bgtween Ridgeway and Paper e N
City N 7=
« Estimated In-Service Date:
06/01/2015

PENELEC
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é/ APS Transmission Zone

» Potential generator deliverability

violations N . ;;ii’:ﬁ;m“ms Ridgele
« Common mode outage violation |} == Savage Mountain*3108 Jet
on the N47 Tap — Black Oak S
138 kV line is overloaded for the | . = C el
Black Oak — Hatfield 500 kV line | °
fault with stuck breaker Black E.
Oak #4 or Black Oak500 #5 m;\ m i
 Potential Recommended Westvaco
Solution: Reconductor the ﬁ e Bla&: &
Albright - Black Oak 138 kV line N7 &= ¥ 1

with 795 ACSS

« Expected In-Service Date :
06/01/2015 . N47

Parr Run

Elk Garden
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é/ APS Transmission Zone

» Potential generator deliverability

violations e
©  Preposed Satons West Winchesterg o 4
» For the generator deliverability oot 1
test the Double Tollgate - Y Old Chapel
Greenwood 138 kV line is el
overloaded for the loss of the (| ¢ = Bartonvill
Meadow Brook — West Fmi
Winchester 138 kV line X .
-« Potential Reccomended P “”"/\_‘E"sgg;"g?;’f
Solution: Reconductor Double i N\
Toll Gate - Greenwood 138 kV [ A= APS e
with 954 ACSR conductor Double Toll Gate
» Expected In-Service Date:
06/01/2013

Strasburg

Riverton
Visco

Dominion

WWW.pjm.com PIM©2009




A1

 Potential Common Mode
Outage violations

 The Graceton — Bagley —
Raphael 230 kV circuit is
overloaded for the
Conastone to North West
230 kV tower line outage

« The Conastone — North
West 230 KV circuit (2322)
Is overloaded for the
Brighton — Conastone,
Brighton — Doubs 500 kV
tower line outage

230 kV circuit (2312) is
overloaded for the
Conastone to North West
230 kV tower line outage

WWW.pjm.com

The High Ridge — Columbia

N J—

LEGEND
© Proposed Stations
®  Subs Identified

Substations
kv

o 115KV
138kV
230kV
345KV
S00kV
TEakV

o o o0

Transmission Lines

kv

/\ 15
138

/\ 230

/\ 345

/\ 500

/\ 765

<69

ment

=

BGE Transmission Zone

« ;Graceton Jfock Ridge
Columbig Ga
Conastone fex
I
Glgmarm
Shawan Rd.
t Towso ——

0
Westmin:
kb 4 e - Raphael Rd.
Q 1 Mays C| apel .-,‘g, 7
[ ] "\
) 23 [ Gunpo
e hark BGE c"'.'.c-- D
- Ruerr Delic WindWwi J Edgewoad
% o ZFPolfield _ 9
1 . Hagely "a B ]
Northwest ) @0 |dprimg— '{ [ ’:f O«ﬂhQBSt
arrisonville SMount Va ; O
7 Erdman #2 _-:;;:;:f.-'
o Jpddl

Wilde Lake

y :" W L';'.J y -
&
Ly Ferndalg o

Columbia

G nite
io1o |e|dMeadows

Fre\erick Rd
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é/ BGE Transmission Zone

N

* Potential Generation | me
Deliverability violation

« The Sandy Spring — High | =
Ridge 230 kV circuit - Crystal Springs
(2334) is overloaded for Ti
loss of the Sandy Spring |, ..
to Burtonsville 230 kV A
circuit (2314) A

 The Sandy Spring — High
Ridge 230 kV circuit
(2314) is overloaded for
loss of the Sandy Spring
to Burtonsville 230 kV
circuit (2334)

1}

tzerott Rd.
Bethesda

WWW.pjm.com PIM©2009




 Potential common mode
outage violations

 Taylor — West Loop 345 kV
Blue line is overloaded for
the common tower
contingency with loss of the
line #1311 and line #1312

 Lisle Blue 345/138 kV
transformer is overloaded
for several contingencies

WWW.pjm.com

ComEd Transmission Zone

Higgins
Norridge
Northwest
Fioxinge | Diversey .
Portage 2 General |m'1:1
Franklin Park !
Natoma Clybourn
Galewood. 'Hanson Park  WWest Loop
Humboldt Parkiockwell. || /- Grosby {
Berkeley Oak Park Otitario
1. Air, Rights
Bellwood
ool
I o
Taylng (E.;renshaw
LEGEND Lasalle
. Fisk f
& Proposed ?teuons > Quarry State -_‘.
®  Subs Identified = Crawford
Substations Eiue 3
L Garfield
© 115KV b Sawyer i
138kV stream
o 230KV o
0 345kV Ummm?'
/ o 500kV Washington Park
Lo el laring Ford City .
Transmission Lines
kv Bedford Park F VR
/\ 115 Y
138 LL
/ /\ 230
/\ 345 oad Damen
/\ 500 Evergreen Park Wallace
/\ los Twp.
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» Potential generator
deliverability violation

o Garfield — Taylor 345 kV
red is overloaded for the
normal system condition

» East Frankfort — Goodings
Grove 345 kV red is
overloaded for the normal
system condition

WWW.pjm.com

ComEd Transmission Zone

Higgins . LEGEND
\' & Proposed Stations
®  Subs Identified
Norridge Substations
MNorthwest ) K
o 115kV
Al Diversey 138KV
Portage 2 General |rﬂ|l1
Franklin Park | & 2HkY
Natoma Clybourn o 345KV
©  500kV
® 765KV
Galewood ' Hanson Park
- West L issi i
Rockwell 00p ) Transmission Lines
kv
el Oak Park Ontario A5
|.C.-Air. Rights
Bellwood o 9 138
J\ 230
. J\ M5
.'T | = J\ 500
aylor: 765
La Grange Park LZsalle- A <69
Fisk State i
ComEd
Crawford
Ridgeland b
Electro-Motive / Garfield
McCook
y Sawyer s
stream
University
Washington F‘ank
Clearing Ford City z
Bedford Park BRI
Saye
Bridg
Rab Road Damen
Ever n Park Wallace
Palos Twp. vergreen P
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é/ Dominion Transmission Zone

. . . qRemington 'C-T.
» Potential voltage violation for LecEnD e
the common mode outage O Poposea Sutons _ & Marsh RunG
test Substations Remlngton -'\\\= i. risville
kv -
e The Gordonsville 230/115 7 Pratts Cilpeper (g, Brandy D.P.
kV Transformer #1 sl 2 4
overloads for the outage of i .
transformer #2 :;ansmission Lines MitcheP.
« Aline fault with stuck Ak ey
breaker at Remington 230 ik (
kV causes low voltage e sl Widernoss D.P
magnitude violations in the = Dominion
Brandy - Culpeper - Mitchell 42243 %P Lake of The Woods D.P.
115 kV area
Orange odds Tavern D.P.
Doub!eday D.P.
Somerset

S ouisa CT
Gordonsv/ille/ ﬁ_\ﬂ
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é/ Dominion Transmission Zone

» Potential voltage violation for
the common mode outage test

A bus fault at Dooms 115 kV
results in low voltage
magnitude violations in the
Midway - Red Hill - Sherwood Do .

115 kV area j]/Dt:'oms
£ . Wajnesboro
Fishersville

upont Waynesboro
Draft D.P.

AFS APS

5=y
o)
rn

Barracks Road
=

Cash's gorne

Hollymead

LEGEND

© Propesed Stations i -
®  Subs Identified Red HIII{ShéArWOOd

Substations
KV Mount Eagle
o 115kV
138KV unningham
D Fluvanna P&
© 345KV Cunningham C\P.
o 500kV
e 785KV

=

ansmission Lines

115
138
230
345
500
765
<69

>S>>>>>%

Colleen
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é/ Dominion Transmission Zone

« Potential generator deliverability 3 /
violation o

« The Endless Caverns 230/115
kV transformer overloads for the
outage of the Grottoes 230/115
kV transformer

Endless Caverns

North Shenandoah
APS

Merck #5

LEGEND Dominion
& Proposed Stations
®  Subs Identified
Substations
KV
o 15KV
138KV
o 230k
© 345KV
s o Ikton D.P.
® 765kV North River D.P.
Transmission Lines —9
KV
J\ 15 Vlley
138 e
N / APS
/\ 345 Weyers Cav
A /\ 500
N\ 785 -
69
< , Grottoes‘
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é/ JCPL Transmission Zone

 Potential Common Mode
Outage violation

Lo LEGEND
heReakouth © Proposed Stations
o ®  Subs Identified

Minug( $t. ¢

New Dover i
. I Fresh Kill Substations

« The Raritian River — N - -
Deep Run 115 kV ‘B’ and o
‘C’ circuits are o T

] P Transmission Lines
Raritan River Steel kv

overloaded for a line fault Ao

stuck breaker Vs N g e A
contingency that outages ' A
the Smithburg — Atlantic

A 765
and Smithburg —
EngliShtOwn 230 kV Deep Run

circuits Ngpans

N.J.T. Aberdeen
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"é/ JCPL Transmission Zone

 Potential Load /
Deliverability violation

« JCPL zonal load
deliverability analysis
shows voltage collapse
violations for several
contingencies in JCPL
area

PPL

LEGEND

& Proposed Stations
’ ®  Subs Identified
7 . | Substations

o 115kV
138kV
o 230kV
o 345kV
o 500kV
- e  765kV
- | Transmission Lines
i ke
/\ 15
138
J/\ 230
/\ 345
/\ 500
/\ 785

<69
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= 4

Potential Generation
Deliverability violation

The Croydon — Burlington
230 KV circuit is
overloaded for several
contingencies

WWW.pjm.com

e

LEGEND
-~ !
© Proposed Stations

®  Subs ldentified
Substations
kv
o 115k
138KV
230kV
345KV
S00KV
TE5KY

Tr:

kv

/\ 15
138

/\ 230

/\ 345

/\ 500

/\ 765

<69

nsmission Lines

Byberry

hase

Blue Grass

PECO Transmission Zone

Ford Mill
ie

Neshaminy

PECO

g Burlington

Bustleton

Hoeganaes
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Potential Generation
Deliverability violation

The Conowingo — Colora
Tap 230 kV circuit is
overloaded for the loss of
the Conowingo —
Nottingham 230 KV circuit

WWW.pjm.com

OEEER N\

LEGEND

© Proposed Stations

®  Subs Identified
Substations
kv

o 115KV

138kV

o 230kV

o 345KV

o  500kV

® 765KV

Transmission Lines

kv
/\ 15

138

/\ 230
/\ 345

| /\ s00

/\ 785

<69

Conowingo Colora

BGE

PPL

“\_ Rock Springs

PECO Transmission Zone

DPL
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Potential Generation
Deliverability violation

The Shade Gap —
Roxbury 115 KV circuit is
overloaded for several
contingencies

WWW.pjm.com

PenElec Transmission Zone

Rays\th\\%\/'

—r

Hill Valley

Three Springs

Shade Gap

McConnelisburg

PENELEC

LEGEND

¢ Proposed Stations  |—
®  Subs Identified
Substations
KV
© 115k
138kV
o 230kV
©  345kV
©  500kV
® 785kV
Transmission Lines
kv
J\ 15
138
J\ 230
J\ 45
/\ 500
/\ 765

<69

Greene
Grand Pbint
Letterkenney

APS

Fayetteville

Texas Eastern 6
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Potential Common Mode
Outage violation

The Warren — Falconer
115 KV circuit is
overloaded for the Glade
— Forest, Glade — Lewis
Run 230 kV tower line
outage

WWW.pjm.com

PenElec Transmission Zone

uth Ripley

Jamestown o
> g
Falconer

Corry East

Warren

PENELEC

Titusville

1
) LEGEND
Ellico )
& Proposed Stations
®  Subs Identified
Substations
kV
Salama|

Cold Springs R ° 115kV

138kV
Indeck Olean Enefl o 2300y

Hydr] o 34skv c
©  500kV
®  765kV
_| Transmission Lines ||
kV

N\ 15

138
/\ 230
Le\f\ /\ 245
J/\ 500
J\ 765

<69

Willamette
Paper City
- Carbon Cente|
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 Potential Generation
Deliverability violation

 The Croydon — Burlington
230 KV circuit is
overloaded for several
contingencies

* The Gloucester —
Cuthbert 230 kV circuit Is
overloaded for several
contingencies

e Cuthbert — Camden 230
KV circuit is overloaded
for several contingencies

 Eagle Point — Gloucester
230 KV i1s overloaded for
several contingencies

WWW.pjm.com

e

LEGEND
-~ i
© Proposed Stations

®  Subs |dentified
Substations
kv

o 115k

138KV

o 230kV

o 345kV

©  500kV

o  Te5kV
Transmission Lines

kv

/\ 15
138

/\ 230

/\ 345

/\ 500

/\ 765

<69

Byberry

hase

PSEG Transmission Zone

Ford Mill
ie

Neshaminy

PECO

Blue Grass

g Bu'l"i'i'ngton

Bustleton

Hoeganaes
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é/ PSEG Transmission Zone

« Potential Load Deliverability RE
violation ~ oy aithrre

« PSEG and PS North Zonal load fvm air Lawn
Deliverability AR

« The Roseland — Cedar Grove — e ™
Clifton 230 kV ‘B’ and circuit is S | —
overload for the loss of the i 47Montville sw
Roseland — Qed_ar Grove — Clifton N Kuller Rd.
230 kV ‘F” circuit ke g <

« The Roseland — Cedar Grove — A LN o
Clifton 230 kV and ‘F’ circuit is

overload for the loss of the
Roseland — Cedar Grove — Clifton
230 kV ‘B” circuit

* Voltage collapse violations for
few 500 kV contingencies for
PSEG load deliverability -

raynor

ippany

: Laurel Ave.
Roseland Marion Dr.
West Orange

Belleville

orristown

Dot Summit

py
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Baseline Reliability Update




* For the common mode outage
test the Lemonyne — Maclean
138 kV circuit is overloaded for
breaker failure operation of

Bayshore 138 kV BK-JL
Breaker

« Recommended Solution:
Reconductor Lemoyne —
Maclean with 954 ACSS
conductor (B1190)

e Estimated Cost: $4.3M

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

WWW.pjm.com

ATSI Transmission Zone

LEGEND
@ Proposed Stations
#®  Subs |dentified e
~1 Substations HMC
w bdge jackmian o Dixie
o 115kV
138KV AM
o 230KV Westgate
g o 34sv
©  500kV Bellvue
®  7B5KV
Transmission Lines Vulcan Locust Ao ,'JOregm
KV
AN 1 Decant
138 \
/\ 230
/\ 45 \
/\ 500
/\ 765 Gould y \
<69 rne racy e Frey —_—
| Maclean
Ford
Maumee
CRC
yrich
o
OLP
SDR
- Five Point
Waterville
2
y /
Lemoyne

Woodville
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For the common mode outage
test the Shenango — Crossland
138 kV circuit #2 is overloaded
for breaker failure operation of
Shenangol38 kV BK-18
Breaker

Recommended Solution:
Replace the meter at Crossland
with a higher rated meter
(B1191)

Estimated Cost: $0.015M

Expected In-Service Date:
06/01/2013

WWW.pjm.com

ATSI Transmission Zone

!

LEGEND

& Proposed Stations
®  Subs Identified

Substations
kv
o 115kV
138KV
230kV
345KV
500KV
765KV

kv

/N 15

138
/\ 230
/\ 45
/\ 500
/\ 785

<69

-]
-]
-]
L]
Transmission Lines

Sharon

Niles Municipal Sub

Central

McDonald Steel

Niles

.I
Crossland

Masury
1

North Star Steel | Shenango

Wickliffe Lincoln Park

Riverbend

YST (Youngstown :Evheet & Tulye)
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pjm ATSI Transmission Zone

* For the common mode outage N 0

test the Bayshore — Chevy 138 - -, R sl
. .. S. Brownsto, 3 ®  Subs Identified =
KV circuit IS overloade_d for ' W d\; bn L -\-;a}’m i Substations
breaker failure operation of the \Brico Fermi Y
Bayshore 138 kV BK-3K, BK- & ;o ey
Liiki “YMonroe (DETED) 20\

345kV

\ y 500kV
i 765kV
A Transmission Lines
™ Whiting (CEC) K
\

13254 BK-13256,BUS-K, BK-
13252 or BK-KM breakers

e Recommended Solution:

® 0 o0 0 0 O

.f/\. <69

b /\ 15
Reconductor Bayshore — Chevy N 70
138 KV with 636 ACSS R Amo R
conductor (B1192) : . e M A s b

» Estimated Cost: $4.3M

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

. Davis-Besse
5
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é/ ATSI Transmission Zone

* For the common mode outage / ChamberiaiaChrysler
test the Hanna — East Akron o e
138 kV circuit is overloaded for o Subsenied
. . / Substations
breaker failure operation of K
West Ravenna 138 kV BK-15K | ©
and the tower outage of the i
Hanna — West Ravenna #1 and o' iy Jemor
the Hanna — West Ravenna #2 | g™
138 kV lines R
 Reccomended Solution: = Sracy
Replace the 800 Amp wavetrap | A = (IS
at East Akron with a 1200 Amp /
wavetrap (B1193) .
e Estimated Cost: $0.052M Pine _
» Expected In-Service Date: Gy
06/01/2013

East Akron

Plant #2
South Akron
Barberton

WWW.pjm.com PIM©2009




* 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

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

e Estimated Cost: $0.647M

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

WWW.pjm.com

ATSI Transmission Zone
£ o fffe

LEGEND
& Proposed Stations
®  Subs |dentified
Substations
kv
o 115kV
138k
230KV
345KV
S00kY
® TE5kKV

o o o

Transmission Lines
kv

/\ 15
138
A 230 e —mra e ———
- . Sylvania
-~ A 7 Talmadge GM I'__T. =
<689
Jackman
Silica Reynolds Westgate
Bellvue
Vulcan Locust
Angola
i Gould
LAC (Liquid Air) - S
Hawthorne oy
_—0 Penta Countyyy~c
Ford
I Maumee
) CRC
..M
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é/ DominionTransmission Zone

e For Dominion and PEPCO

LEGEND QuinceYychar
Load Deliverability the e \<
Pleasant View 500/230 kV substations s
transformer is overloaded i S
for the outage of Doubs to o =
Brighton 500 kV and one of i c SO
Loudoun 500/230 kV Tarmiesion Lines Pleasant View/ \\_asnbum
transformer overloads for e \ Beaumeade
the outage of the parallel A \
transformer A Serng Par
« Recommended Solution: oD A ase e
Install Brambleton 500/230 o S \L, Soeon
kV transformer and et J Brambleton unter
associated breakers = f' sm.,
« Estimated cost: $18 M ' e

falney

Ao

« Expected In-service: 7
06/01/2014 Loudoun \ | '-"ﬁ’

L _—n

45
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é/ DominionTransmission Zone

e For Dominion Load e
Deliverability the Clover * s dentted
500/230 kV transformer is e
overloaded for the outage of i
the Carson to Wake 500 kV 5 e
line along with low voltages 3 e
in the Clover area L e

« Recommended Solution: L
Install 2" Clover 500/230 kV Al
transformer and a 150 MVAr S L
capacitor A Clover

Barnes Junction

« Estimated cost: $16 M

* Expected In-service:
06/01/2015

lifax Worsted

WWW.pjm.com PIM©2009



Review Issues Tracking
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= 2 Next Steps

o Alternative Analysis

— Combinations of alternatives, transmission, and reactive
upgrades

* Interim TEAC meeting to discuss progress
— Week of Wednesday, May 26th ?
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