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=~ %4 Issues Tracking

* Open Issues
— None

e New Issues

PJM TEAC PIM©2011

9/8/2011



At-Risk Generation Study




b~ Y At-Risk Generation Study

« At previous meetings we discussed results of
EMAAC studies that considered the impact of at-
risk generation

« PJM staff will be performing additional at-risk
analyses focusing on other parts of the RTO

« MAAC will be the next area investigated

M TEAC

PJ
9/8/2011




=4 MAAC At-Risk Generation Study

« Analytical approach will be similar to previous
studies

 At-risk units will be identified based on retrofit
costs to comply with EPA environmental
regulations and state High Electric Demand Day
(HEDD) regulations.

 Other considerations

M TEAC

PJ
9/8/2011



PJM Generation Scenario Analysis




=~ %4 Background

« Evaluation of renewable generation to meet
state RPS goals
— 11 GW (nameplate) of solar
— 41 GW (nameplate) of wind

« Base transmission overlay is input to PJM
Renewable Integration Study (PRIS)

PJM TEAC PIM©2011

9/8/2011



=~ %4 Analysis

 Evaluations of 2026

— Scenarios
. Base
. Base + 41 GW of renewable

— Analytic Methods
* Reliability analysis
« SCOPF analysis
«  Market Efficiency analysis

PJM TEAC PIM©2011

9/8/2011



20| Minimum Generation Issues

« Min Gen Issues

— Year 2026 195 GW

- Forecast 91.5 GW load ch\llv33 | remaining
in PIJM at 50% of | for Wind

(Minimum)

summer peak forecast

— Generation surplus at | e
this demand level | /

Nuclear

PJM TEAC PIM©2011

9/8/2011



=2 Security Constrained Optimal Power Flow (SCOPF) Overview

« SCOPF

— minimize total operation cost
— meet power balance constraints

— enforce operating limits under normal and
contingency conditions

« Consistent with market efficiency analysis
— Light load snapshot

PJM TEAC PIM©2011

9/8/2011



= 4 Security Constrained Optimal Power Flow (SCOPF)

« Analysis of 41GW wind penetration

— Assumption: wind not curtailable — maintained at
80%
v’ Scenario assuming 4GW offshore
v Scenario assuming 20GW offshore

e SCOPF metrics

— Unenforceable constraints (unable to alleviate
through re-dispatch — reliability issues)

PJM TEAC PIM©2011

9/8/2011



= 2 Security Constrained Optimal Power Flow (SCOPF) Result

* Analyses Results

« Generator Deliverability # of Violations
& Common Mode Offshore Wind
Outage Test Voltage Scenario
« Thermal overloads Level 4GW 20GW
765kV 1 0
500kV 3 3
« SCOPF
345kV 15 1
 Unenforceable 230KV 0 49

Constraints

PJM TEAC PIM©2011

9/8/2011



42/ 1'Security Constrained Optimal Power Flow (SCOPF) Constraints

4

\

o | 0 98 \,—-/"""“/“ Q

| 0 oo A
A\ ! 5
{ & A— 7
( C 2 v R >

0 Q / ‘o 4 /£
3 3, | 7 <
A . 9 - d } { ,
u \‘

PJM TEAC PIM©2011
9/8/2011




é/ Production Cost Simulation

Total Annual Congestion (Absolute)

4 GW Offshore | 4 GW Offshore | 20 GW Offshore 20 GW Offshore

Congestion Year | Base Expansion
g P Scenario Scenario Scenario Scenario

2026

no overlay no overlay With Overlay no overlay With Overlay
PJM - Eastern MAAC| 5(1,512,002,234)| 5(2,055,908,942)| $(2,723,123,336)| $(3,108,766,450)| 5 (841,676,396)
PJM - Rest of MAAC | S (94,229,765)| S (139,295,728)| S (244,953,606)| S (105,539,332)| S (151,982,900)
PJM - Rest of RTO | $(3,344,638,314)| $(6,556,847,363)| $(3,186,690,237)| $(4,223,174,922)| §  (5,587,681,669)
) )| S
) IE

PIM Interfaces | $ (95,363,264)| $ (35,573,795)| § (476,663,504)| $ (9,289,413 (77,402,728)
PJM Total $(5,046,233,576)| $(8,787,625,829)| $(6,631,430,684)| $(7,446,770,117 (6,658,743,693)

PJM TEAC PIM©2011

9/8/2011
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Production Cost Simulations

Total Annual Congestion (Comparison)

Congestion Year
2026

PIM - Eastern MAAC

PIM - Rest of MAAC

PIM - Rest of RTO

PIM Interfaces

PIM Total

PJM TEAC

9/8/2011

. 4 GW Offshore | 4 GW Offshore | 20 GW Offshore 20 GW Offshore
Base Expansion . . . .
Scenario Scenario Scenario Scenario
no overlay no overlay With Overlay no overlay With Overlay
S 543,906,709 | S 667,214,394 | 5 1,596,764,216 | S (2,267,090,054)
S 45,065,963 | $§ 105,657,878 | 5 11,309,568 | S 46,443,568
$ 3,212,209,050 | $(3,370,157,126)| S 878,536,608 | 5 1,364,506,747
$  (59,789,469)| 5 441,089,709 | &  (86,073,851)| S 68,113,315
$ 3,741,392,253 | $(2,156,195,145)| § 2,400,536,541 | $ (788,026,423)
VZ
Function Function
= RPS — Base = With Overlay — Without Overlay
= Congestion = Congestion change due to
change due to overlay
RPS

PIM©2011




é/ Production Cost Simulations - Observations

Total Annual Congestion (Comparison)

Co tion Y R ) 4 GW Offshore | 4 GW Offshore | 20 GW Offshore 20 GW Offshore
se nsion
ngezsul:ﬁn ear pa Scenario Scenario Scenario Scenario
no overlay no overlay With Overlay no overlay With Overlay
PIM - Eastern MAAC S 543,906,709 | S 667,214,394 | 5 1,596,764,216 | |5 (2,267,090,054)
PJM - Rest of MAAC S 45,065,963 | $§ 105,657,878 | 5 11,309,568 | S 46,443,568
PJM - Rest of RTO S 3,212,209,050 |]$[3,3?ﬂ,15?,125} S 878,536,608 | S 1,264,506,747
PJM Interfaces S (59,789,469)| S 441,089,709 | 5 (86,073,851) 5 68,113,315
PJM Total S 3,741,392,253|| $(2,156,195,145)| 5 2,400,536,541 | 5 (788,026,423)
Observation « Highest Congestion
+ 4GW offshore scenario: West
+ 20GW offshore scenario: East
Observation «  Highest overlay savings near injection points
Observation «  Lower congestion in 20GW Scenario due to proximity to PJM load centers

PJM TEAC PIM©2011

9/8/2011




é/ | Conceptual Base Transmission Overlay (20GW Offshore Scenario)
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4 GW Scenario
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Proposed 765 kV
Proposed 345 kV
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PJM TEAC PIM©2011
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é/ | Conceptual Base Transmission Overlay (4GW Offshore Scenario)
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=~ %4 Observations (Complexity)

* High wind penetration
— Impact to existing transmission
— Impact to existing generation
— Operational considerations
— Installed reserve

« Achiement of RPS goals
— Collateral impact
— Economic impact

PJM TEAC PIM©2011

9/8/2011
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b~ Y Dominion Transmission Zone

«  Generator Deliverability Violation T A
«  Anoutage of Line #551(Mt Storm — Doubs 500 A J PEPCO
kV) overloads the Loudoun — Brambleton 500 Pleasant View
kV Line
| &adeBECO
« Proposed Solution: (B1694) S
. Rebuild Loudoun — Brambleton 500 kV v¥gn ParkDranesville \N
. . Brambleton ..
» Estimated Project Cost: $40 M Middleburg I = :
M : ) " \—\
rcola M
«  Expected IS Date: 6/1/2016 Loudotin, :
L
Domif Run DP Gallows Road
Pleds & |
\ Catharpin }
Harrison D.P° dehUis
LEGEND Gaines }l_ 0 /
- L . ) O Keene i
® Subs Identified Transmission Lines |/lington n/- -
Substations \/ 115kv Dominidn D.7* P \\\ /
o 115KV 138 kV ) Rirport D.P _”'5" A
138 KV \/ 230 kv Canirfon Branch o
° 230 kV \/ 45kv ”
¢ 3ok \/ 500kv La 'dge
o S0k \/ 765kv SmoketoW\D P
o T765kV V7 i - - 'A»
N Indepegdent Hill D.P.Minnieville-£ ".’.:‘ D.P

PJM TEAC PIM©2011

9/8/2011




b~ Y Dominion Transmission Zone

B ALY 4 =

. .- | E
»  Generator Deliverability & Common LEGEND B
Mode Outage Violations S pstapened Transmission Lines
ubstations kV
. Outage of Line #2035 (Idylwood — / KV /\ 765 A
CIA) overloads Idylwood 230 kV P o 69KV /\ 500
Bus o 115KV /\ 45
. An outage of Line #215 (Possum Pt o ey A
. ‘\ [ o  230kV 138
to Hayfield) overloads Idylwood 230 RRRN ! o 345KV A 115
KV Bus H&Mgon ParkDranesville _ - o 500k /\ 69
-  Anoutage of Line #241 (Hayfield — W] ° 765k
Jefferson St) overloads Idylwood AV N
230 kV Bus
. Outage of Tower Line Ox — Glebe Clarendong (v .
230kV and Jefferson St — Glebe >~ / & 2l
230kV overloads the Idylwood Bus - o A aingi:
‘-\?:___\..\. ) Hllows Road At
«  Proposed Solution: (B1696) TR& | braddock
+  Convert straight bus to a Breaker and Half catharot RN /nnandale
Scheme with a minimum of eight 230kV o e o | Jfpevensworth - VaRpAR
breakers for five existing lines i i feld
Godwin [; ill ‘* S;Llj:ring‘:;‘.‘
© “Bomar D. ranconia o/
» Estimated Project Cost: $12 M Canndy BneRR, . 1 o.p .- S
o A \\’_."
¥ o =
+  Expected IS Date: 6/1/2016 "\, 'y 4
Py Occoquan i
(L _o"2 9% R _FCWA Industrial D.P.

Sinoketown D.H.
o o .

PJM TEAC PIM©2011

9/8/2011




A/

PJM TEAC

9/8/2011

Generator Deliverability Violation

An outage of Line #558 (Loudoun to
Brambleton) overloads Clark to
Idylwood 230 kV Line #202

An outage of Line #560 (Possum Pt
— Burches) overloads the Clark to
Idylwood 230 kV Line #202

An outage of Line #265 (Clifton —
Sully) overloads the Clark to
Idylwood 230 kV Line #202

An outage of Line #2035 (Idylwood
— Redfield) overloads the Clark to
Idylwood 230 kV Line #202

Proposed Solution: (B1697)

Build a 2" Clark — Idylwood 230 kV
Line

Install 230kV gas-hybrid breakers at
Clark

Estimated Project Cost: $20 M

Expected IS Date: 6/1/2016

Dominion Transmission Zone

DY

Swinks
Dullgs ‘lar Tysg
5 Clark\\\ Jusgns
°
Sully W
. s
k | Idylwood
Yalney S
N Cub-Run D.P. —
Ny Vvalley D.P. Dominion
Burke
.\..- nson D.P. s—Centtevitie |ndustrial
Catharpin \\L:l
catharin K
HarrispmD

N8
)

Y

- \‘ etown D.H

KNorbeck

R s vile BCE

Subs Identified Transmission Lines

LEGEND

Substations kV
kV /\ 765
o 69KV /\ 500
o 115kV /\ 345
138KV /\ 230
©  230kV 138
o 345kV /\ 115
° 500KV /\ 9
® 765KV
: Tenth St. S
Southwest
Claendonl,'\:b'ss\lyn .

Becoquan

Franconia
Sy,

‘ \

‘- Roir -
d Gum Springs~
(]

(I

“FCWA Industrial D.P.

\
SR




b~ Y Dominion Transmission Zone

. - . . y 4
»  Generator Deliverability Violation \ e
. An outage of the Brambleton 500/230 kV *  Subsldentified Transmission Lines
Transformer or Doubs - Brighton 500 kV Line Substations kV
overloads the Pleasant View 500/230 kV kv /\ 765
Transformer ° 6%k /\ 50
o 115kV /\ 345
138KV /\ 230
* Proposed Solution: (B1698) il i . 1o
o 345kV 115
. Install a 2"d 500-230 kV Transformer at o ooty A 69
Brambleton Substation $14 M = o i
. Install 500 kV Breaker at Brambleton
$2 M

« Estimated Project Cost: $16 M

 Expected IS Date: 6/1/2016

PJM TEAC PIM©2011
9/8/2011



b~ Y Dominion Transmission Zone

. - . . /1
»  Generator Deliverability Violation LEGEND
. An outage of Line #560 (Possum Pt — Burches *  Subsldentified Transmission Lines
500 kV) overloads the Pleasant View - Substations kv =
Edwards Ferry section of Line #203 kv AN
o 69KV /\ 500
o 115KV VAN E
«  Proposed Solution: (B1699) 138KV N 20
o 230kV 138
. Reconfigure Line #203 to feed o aasky A s y
Edwards Ferry Sub radial from N e A 69
Pleasant View 230 kV and install new O T
breaker bay at Pleasant View Sub.

« Estimated Project Cost: $4 M

 Expected IS Date: 6/1/2016

Derwood
®

Edwards Ferry
Pleasant View

Dominion Ashbumn \gells Mil
Bethesda
“CIA
\\
Middleburg

Grove

PJM TEAC PIM©2011

9/8/2011




b~ Y Dominion Transmission Zone

. - . . =S e
»  Generator Deliverability Violation LEGEND
. An outage of Line #124(115kV) or #2030(230 e ®  Subs Identified Transmission Lines
kV) (Gainesville — Loudoun) overloads the ) Substations kV
Gainesville 230-115 kV #3 Transformer Wway kv /\ 65
QN ParkDranesville : ??::v ;\\ :jz R
: i b
*  Proposed Solution: (B1700) | L.' 138KV /\ 230
| Bramblefon D.P.Dulles~=¥Rer | o 230k L .
. Install a 230-115 kV Transformer at the . . NCH o sy A 115 i
new Liberty Substation to relieve | y N s N 68
Gainesville Transformer #3 - X ps k alney ® 765KV n
udoun : 4 {
. . T TN
«  Estimated Project Cost: $4.5 M N\ ¢ub-Run D.P. Gallows Rdd
Pleant 2:~\ P/ ﬂ
7 N Burke

N
Johnson DR
N

- Expected IS Date: 6/1/2016 | atrpird Ny
0 0 f

Gainesville Harrison D.P. A

° Godwi FDP

Wellington D/P.« omar D
Dominign D.&¥

= &irport D.P.

Canfon Branch oats

. - \‘I‘) X[ . Os en M‘;artin NUG
Independent Hill D.P.Minnie ’n/// Y | - /PEPCO
/==___A Lindendale I/' /%, PPebridge 4
SoWE DP - /Z/ Coun“lub D.P
Y 4 y ) | &P

PJM TEAC PIM©2011

9/8/2011




A/

Dominion Transmission Zone

PJM TEAC

9/8/2011

»  Generator Deliverability Violation L EGEND
. An outage of Line #568(Ladysmith — Possum *  Subs Identified Transmission Lines
Pt 500 kV) overloads Line #2104 Substations kv
(Fredericksburg — Cranes Corner 230 kV) kv /\ 765
o 89KV /\ 500
o 115kV /\ 345
«  Proposed Solution: (B1701) 138KV N\ 20
o 230kV 138
. Re-conductor Line #2104 o ausky A 115
(Fredericksburg — Cranes Corner 230 5 A 69
kV) o 765kV
\\\ ‘):
-+ Estimated Project Cost: $5.5 M ‘ “ Z
- Expected IS Date: 6/1/2016 e
Arnold's Corner

Birchwood

PIM©2011




A/

* Single Contingency Violation —
Dominion Criteria

. An outage of Line #553(Cunningham —
EImont500 kV) overloads Edinburg 138-115
kV Transformer (Warren gen off line)

» Proposed Solution: (B1724)
. Install 2d 138-115 kV Transformer

« Estimated Project Cost: $4.5 M

* Expected IS Date: 6/1/2016

PJM TEAC
9/8/2011

Dominion Transmission Zone

LEGEND
H - N Y, Strasburg
® Subs Identified Transmission Lines 7
Substations \/ 15kv /”
/1
° 115kV 138 kV /
138 kV \/ 230kv 4V APS
= by \/ 345kv
o  345kV \/ 500kv /
°  500kV _a
765 kv Ve 7 A
L] | &
\/ HvbDC 7
y
Edinburg
i [ ]
l) ‘Jf';
4/.‘4 ,\‘k /’.
.," . /
| .
— '\\ i
Dominion
Mount Ja
Timberville Page
\ Timberville D.P.

APS

Endless Caverns

PIM©2011




é/ JCP&L Transmission Zone

) L WoodRridge
FE Planning Criteria Lake Nelgé

. = detuchdn
« Potential local voltage collapse for a K {A :uc ?;d
stuck "B4","B5" or "GR" 230 kV Vs e

Aoy ;__“Werner
breaker at Atlantic, “B11” SETN - ghRjesco (New Jersey Steel)

) _ Edison. e L
maintenance outage with loss of pofin P _eed Oak /o A
. . “ » arlin ProjeCs L - N
Atle_mtlc — Larrabee R1 932 line. “RX" * gouth RJND ep Run B
maintenance outage with loss of \ e Nﬁ—{-;;‘-{‘a Sk
. _ p. reneau \.dJ. F-Red Ban
Atlantic — Freneau H1022 f ¢ Red Bank
line. S
] ‘ i~ ;:
*  Proposed Solution: . i
. ) | }
Atlantic Sub - 230 kV ring bus nglishtown AT
reconfiguration. Put a “source” \ | t ant'&,.
between the Red Bank and o] e N\ Oceanview
Oceanview “loads” to keep < JCPL i
. mRapurg——— e
SVC/Caps, Bank 3 and Oceanview * < I NewProspectRoad .,
Bank 1 energized with the loss of N ! " t_fff"”’ ion L
. . N | . ubs Identified fransmission Lines
Atlantic — Red Bank DCT line. N\ | substations kv
(B 1689). 1‘ / arrabee o\ ;7_4‘5 KV A 765
; ) =7 ] e ggkv 500
« Estimated Project Cost: o 115Ky j\\ a5
akewood -, | 138KV 230
$0.555 M JLeisure Vilage o gy A 138
«  Expected IS Date: P .
6/:52012 anchester § L ’J ° zzzt: 5‘\\ ;;5
: ganitou . © 1| e 7eskv

i

PJM TEAC PIM©2011

9/8/2011




A/

* FE Planning Criteria

* Potential local voltage
collapse on the 34.5 kV
system for the loss of the
Atlantic - Red Bank S1033 &
T2020 230 KV lines.

* Proposed Solution:

Red Bank — Build a new third
230 kV line into the Red
Bank 230 kV substation
(B1690).

« Estimated Project Cost:
$22 M

» Expected IS Date:
6/1/2016

PJM TEAC

9/8/2011

JCP&L Transmission Zone

WoodRridge
ake Nel Kletuch n
Kiwher o
Meadow oad
E Q » jesco (New Jersey Steel)
8 ded Oak - A B
Parlin Projefs ) - N
South Rive D QP Run R'_"\\\'\
N J.T. Aberdeen ‘
RN Au N T Réd Bank
{ Red Bank ¢’
f o AN
| f:
| i
i Y
nglishtown . !:
R Atlantlp\ i
e .\OOcea"hview
" Sm urgM ‘f\_:\,";
New Prospect Road )
af i LEGEND
\\..\ j ® Subsdentified Transmission Lines
| | Substations kV
"l arrabee | kv /\ 765
g ] o eoky /\ 500
o 115kV /\ 345
akewood - 138KV A 230
flLeisure: VJHagé o 230KV 12
S " \3. o 345kV A 115
anchester § r:l} o 500KV N
: anitou U 1| e 7eskv

15
ol

PIM©2011




B/

« Basecase Catagory C

Overload on Erie West 345/115
kV transformer #3 and Voltage
magnitude and Voltage drop
violations on the 115 kV path
from Erie West to Buffalo Road
for several line fault stuck
breaker contingencies

* Proposed Solution:

Construct Four Mile Junction
230/115 kV substation. Loop

the Erie South-Erie East 230 kV

line, Buffalo Road-Corry East &

Buffalo Road-Erie South 115 kV

lines (B1609).

» Estimated Project Cost:
$11.1 M

» Expected IS Date:
6/1/2016

Penelec Transmission Zone

LEGEND

®  Subs Identified Transmission Lines
Substations kV

kV /\ 765
o 69KV /\ 500
o 115kV /\ 345
138KV A 230 2
o  230kV 138
o 345kV /\ 15
o  500kV
®  765kV /\ ®
oyprﬁ;n Fhcility
4 k
Erie/fast
Buffalo Road 0 ;
Downing Ave ©
Green 93 *"French Rga “{
/- H-\‘_..'. o "
...‘..\ ctigpfrie South ‘I
Fairvie : l
0 ‘!
HENEL I
Erie West
Uniomity

T\

PJM TEAC 32 PIM©2011
9/8/2011



A/

« Basecase/Common Mode
Outage Procedure

 QOverload on the Lewistown
230/46 kV transformer and

voltage drop violation at
Lewistown and Yeagertown
230 kV substations for a
couple of contingencies.

* Proposed Solution:

Install a new 230 kV circuit
breaker at Yeagertown
(B1610).

« Estimated Project Cost:

Penelec Transmission Zone

kv

°  B69kV
o 115kV

LEGEND

®  Subs Identified Transmission Lines
Substations kV

765
500
345
230
138
115
69

138kV
230kV
345kV
500kV
765kV

PR

$0.70 M
» Expected IS Date:
6/1/2016 Hill Valley

PJM TEAC

9/8/2011

PIM©2011




B/

Common Mode Outage
Procedure

Overload on the Wayne —
Geneva 115 kV, Wayne
345/115 kV transformer and
Erie West 345/115 kV #3
transformer for line fault and
Erie West 345 kV stuck breaker

Proposed Solution:

Install 345 kV breaker at Erie
West and relocate Ashtabula
345 kV line (B1713).

Estimated Project Cost:
$0.65M

Expected IS Date:
6/1/2016

Penelec Transmission Zone

LEGEND
®  Subs Identified Transmission Lines
Substations kV
kv /\ 765
o 69KV /\ 500
o 115kV /\ 345
138KV A 230 M
o 230kV 138
o 345kV
115
o  500kV Q -
®  765kV
R oym(o{n phcility
{
A Erig/ast
Buffalo Road :
Downing Ayg |
Gleon (.;fa *'French Rget ‘:
L -.»:.s\w-.s:l’ rie South ,
Fairvie J 1
HENEL |
Erie Wes;
Uniomrity

T\

PJM TEAC 34 PIM©2011
9/8/2011



b~ Y Penelec Transmission Zone

AN L N

LEGEND

« Common Mode Outage
Procedure

®  Subs Identified Transmission Lines
Substations kV

kv /\ 765
« Overload on the New o o N
Baltimore — Bedford North b
115 kV circuit for several Do IS
. ors /N 115
multiple facility - NG .
contingencies.
* Proposed Solution: /
PENELEC Osterburg East

Reconductor the New
Baltimore — Bedford North
115 KV circuit (B1607).

« Estimated Project Cost:
$11 M

» Expected IS Date:
6/1/2016

Hdgoversville
orward WindPower

Central City West

Bedford North

New Baltimore
Sopferset

ills Mountain

PJM TEAC PIM©2011

9/8/2011




b~ Y Penelec Transmission Zone

/ AN 2N
- Basecase/Common Mode : s T
L] ubs Identified Transmission Lines |-
Outage Procedure ? || substations kv
kV /\ 765
« Thermal and voltage o /\ 500 le
. . . /o ———4—] o 115kV
violations in the northern e -~ ward s
Penelec 115 kV system for e e e
. . /\ 15
several contingencies. Jower Hil T AW

* Proposed Solution:

Construct a new 345/115

kV sut_)statlon and Ioop the Mansfield
Mansfield — Everts Drive ile . South Tioy East Towandg
115 kV line (B1608). PENELEC

« Estimated Project Cost:
$13 M

« Expected IS Date: Grver
6/1/2016

PJM TEAC PIM©2011
9/8/2011




Proposed 2011 RTEP Upgrades presented at
Previous TEAC meetings




B/

« Common Mode Outage
Procedure

« QOverload on Mill T2 138/69
kV transformer for a few
contingencies

* Proposed Solution:

Upgrade the Mill T2 138/69
KV transformer (B1600).

« Estimated Project Cost:
$5.0M

» Expected IS Date:
6/1/2016

PJM TEAC

9/8/2011

AE Transmission Zone

S — !
f '.', LEGEND g
: - ®  Subs Identified Transmission Lines
=] [VerLake Substations kv
}‘ kv /\ 765
{ o 69KV /\ 500
7 °o 115kV /\ 345
) 138kV /A 230
o 230KV 138
o 345kV A
115
o 500kV N
°  765kV
\ \ ~)>
i ;
. &5
Minotola . R
e 1§ \ 1‘
4 ]
5 Zardif sy /
oredn : Lewis) LT >/
Sherman Avenue . (Gl 2 Z
Mill
° Huron
SO y
ion Scull ey
Cumberighd i
B " | England,
Merion .~
N Dennis

Corson™)

PIM©2011




B/

« Common Mode Outage
Procedure

« Qverload on Sherman Ave.
— Carl’s Corner 69 kV circuit
for several contingencies

* Proposed Solution:

Reconductor the Sherman
Ave. — Carl’s Corner 69 kV
circuit (B1598).

« Estimated Project Cost:
$5.6 M

* Expected IS Date:
6/1/2016

PJM TEAC

9/8/2011

AE Transmission Zone

_ T Efood  Camden Cogen  gh&fifor T R
T ' Gloucester S
PSEG ®  Subs Identified Transmission Lines
A = Ty\l Deptlard Substations kv
A \:a' fare Jiver | KV A 75
_ {4 : o 69KV /\ 500
A o 115kV /\ 345
AR .
PL SHCHE PO B ckler o 230kV 138
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A/

« Common Mode Outage
Procedure

« Overload on Central North —
Shieldalloy 69 kV circuit for
tower-line contingency loss
of the BL England — Lewis
138 kV circuits

* Proposed Solution:

Replace terminal
equipments at Central North
69 kV substation (B1599).

« Estimated Project Cost:
$0476 M

» Expected IS Date:
6/1/2016

PJM TEAC

9/8/2011

AE Transmission Zone

/ % ton i | i aaili ' 1l
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b~ Y AEP Transmission Zone

e The Corridor 138 kV breakers “ LEGEND
‘1 06C’, ‘1 048’, and “104C’ are Sl:bst:?:,l,d:mmw :‘rlansmission Lines
overstressed 1OP Futton g A 765

« Significant Driver: Build a new o 115k Q e |
“Vassel” 765/345/138 kV oo A
Station to the North of ° 345KV A o l
Columbus, OH at the . ey Al f
intersection of Kammer — N 1
Maliszewski 765 kV line and the "

Ish

Hyatt — Corridor 345 KV line

« Proposed Solution: Replace the —\/_,/Norfth Newar
jnworth Blendon

Corrid 138 kV breakers ‘“106C’,
“104S’, and 104C’ (s0251.6 —
s0251.8)

« Estimated Project Cost:
$1.448 M per breaker

« Expected IS Date:
5/1/2014

Morse
Gahanna

Stelzer Heath

Mifflin
Yearling Tay
Blacklick
Bexley East Broad

Newark Cente
Kirk

West Hebron
chnologies

Galloway Marion illersport

McComb

- . Shan W. Millersport
Griffin Wheel Bixby 'Shannon

Soyth Baltimore

Picway
’ .
Harrison

PJM TEAC PIM©2011
9/8/2011



b~ Y AEP Transmission Zone

L* TIDST . VY LN
LEGEND

\ilderaak Crissinger

« The Hyatt 138 kV breaker
“104C’ is overstressed

« Significant Driver: Build a
new “Vassel” 765/345/138
kV Station to the North of
Columbus, OH at the
Intersection of Kammer —
Maliszewski 765 kV line and
the Hyatt — Corridor 345 kV

line .
. SG':gg)c/’earM
* Proposed Solution: Replace ‘qa

the Hyatt 138 kV breaker > )
104C’ (s0251.9)

« Estimated Project Cost:

Nothw ° Subs Identified Transmission Lines j

Substations kV
> kV 765 F

° 69kV 500

345
230

o  115kV

138KV
Windfg 230kV
Ido 345kV

500kV
765kV

\ th%%
DeW Trent
G Ta erKSh”eSunbury

Hyatt_

138
115
69

e e

® © o o

East Liberty

Dayton

Darby

Blendon

Morse
Gahanna
Stelzer

Mechanicsburg

Mifflin

YearlinrgI o kTa e
$11 M Bexley Easa:cBr::ad e abror
« Expected IS Date: ATS Astor \ﬁ
5/1/2014 \

) ves
Galloway Marion
McComb LSI.I Shan
London Cisk Laics Bixby " Shannon Rgad
o A

PJM TEAC PIM©2011

9/8/2011




b~ Y AEP Transmission Zone

« N-1-1 Voltage Violation — = - e d
®  Subs Identified Transmission Lines
« Low voltage magnitude and psmmE e
| kv /\ 765
deviation violations at | S A 500 a
. . o 115kV
approximately Forty Nine 138 - 8y ﬁ - H]
KV buses in Urban Fort Wayne 0 onw 138 i
and Western Ohio areas for the N o S0 ﬁ o
loss of Robison Park 345 kV B el i y
transformer in combination with lllinois Road Spy Run
another Category B contingency
in the Urban Fort Wayne area AEP Sorenson  eRTIEy———
e __e_mmme Ridge

* Proposed Solution: Establish
Sorenson 345/138 kV station as Huntingto\
a 765/345 kV Station. (B1659)

G.M. Fort WayneWaynedale

« Estimated Project Cost: $85 M
Miami Wabash

+ Expected IS date: 6/1/2016 Rock Creek \
Magle

PJM TEAC PIM©2011

9/8/2011




b~ Y AEP Transmission Zone

* N-1-1 Voltage Violation _ LEGEND a
®  Subs Identified Transmission Lines
. Substations kV e

* Low voltage magnitudes and Domimion | kv A 65

voltage drops in the Roanoke, . ﬁ . i

VA area and suburbs for the — o A\ 230

loss of Cloverdale - Lexington 0w A i

500 kV line in combination with o A 69

other 765 kV or 345 kV

facilities. \
* Proposed Solution: Install a

765/500 kV transformer at & . Cetlorille

Cloverdale. (B1660) QYEILA LA

\ Moseley

BonsackAEP
atawba =
Huntington Court

Roanoke Electric Steel

« Estimated Project Cost: $65 M

« Expected IS date: 6/1/2016

; Hancock Vinton
\ Roanoke
mis Cave Spring
Matt Funk Starkey
Clearbrook Maneta

Bent MountainPoages Mill -
Dominion

PJM TEAC PIM©2011

9/8/2011




b~ Y AEP Transmission Zone

« N-1-1 Voltage Violation suboihte  oBIM \vharo pe |
' ® SubsIdentified Transmission Lines

- Low voltage magnitude and s Y

deviation violations Logan WV ; ° 69KV A 500

° 115kV /\ 345

area for the loss of the = 38 S

transformers along with loss of g s 138

other major 138 kV facilities in AT

. Huff Cyeek
Pigeon Creek ® 765KV

Logan’ WV area Grant Branch
* Proposed Solution: Install a o :

765 kV circuit breaker at Sep yomingy Mullensville  ftmann Mulens

Wyoming station. (B1661) aileysville FionateiCreek

. : Pad Fork
« Estimated Project Cost: $2M ¥ R Trail Fork
* Expected IS date: 6/1/2016
Carswell
‘i Jim Branc Switchback
SounNood

PJM TEAC PIM©2011

9/8/2011




b~ Y APS Transmission Zone

. Install a 230 kV breaker at Carbon -
Center (B1672) LEGEND

¢  Subs Identified Transmission Lines

* Replaced projects (B1221.1 — Substations kv
B1221.4) with the project B1672 kv

°  B9kV

765

500
o 115kV

— Convert Carbon Center 138 kV to — 138k
230 kV and change the operation of .y
the 230/138 kV transformer at 500KV
Carbon Center. The 230/138 kV oS
transformer LTC will be operated in
manual (b1221.1)

— Construct Bear Run Substation
(b1221.2) Renntget

— Convert Carbon Center Junction- Ridgew ]
Bear Run from 138 kV to 230 kV ' ¢
(b1221.3) Carbon Center

— Convert Carbon Center Junction-
Carbon Center from 138 kV to 230
kV (b1221.4) ,Juehanna

345

230
138
115
69

>>>>>>>

e © o o

WiIIametteAPS

GPaper City

» Estimated Project Cost: $0.4 M
* Expected IS date: 6/1/2014

hetstone
oshannon

PENELEC ' J/

PJM TEAC PIM©2011
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=~ %4 ATSI Transmission Zone

« Common Mode Violation T
e  Subs Identified Transmission Lines

* Galion —GM Mansfield 138KV line is Substations kv

overloaded for various category C ST, Q o

contingencies. o 115kV /\ 35

138kV /\ 230

«  Recommended Solution: el Do i
« Galion-GM Mansfield-Longview 138 o 500kV ﬁ ;:,5

kV line: Bypass GM Mansfield i

: AEP
substation (b1585) — Howard
Bucyrus Center Sulphur Springs FlE ATSI
GM Cairns _

«  Estimated Project Cost; $0.05M Ty e

 Expected IS date: 06/01/2016

North Lexingthon

Apple Valley

Vater Works

North Waldo

)

PJM TEAC PIM©2011
9/8/2011
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B/

e Common Mode Violation

 Barberton — Star #2 138KV line is
overloaded for the tower outage of
Barberton — Star 138kV line #1 and
Cloverdale — Start 138kV line

+ Recommended Solution:

« Change the relay setting Limit
(B1586)

« Estimated Project Cost: $0M

« Expected IS date: 06/01/2016

PJM TEAC

9/8/2011

ATSI Transmission Zone

Kelly LEGEND
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®  Subs Identified Transmission Lines
Substations kv

kV
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e P ob e e

® o0 o o
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~
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B/

e Common Mode Violation

GM Mansfield — Ontario 138kV line
is overloaded for various category C
contingencies.

+  Recommended Solution:

»  Build New Mansfield 69kV Switching
Station networking Leaside,
Longview, and Galion Subs @
existing Alta 69kV Sub Site (B1587)

« Estimated Project Cost: $6.8M

 Expected IS date: 06/01/2016

PJM TEAC

9/8/2011

ATSI Transmission Zone

LEGEND
®  Subs Identified Transmission Lines
Substations kv
KV /\ 765
o 69kV /\ 500
o  115kV /\ 345
¢ 138KV /A 230
Chatfield P R 138
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115
o  500kV N\
/\ 69
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AEP
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Sulphur Springs Shelby ATSI
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GM Ontario  adison
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North Lexingthon
Galion
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North Waldo

)
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b~ Y BGE Transmission Zone

_Muddy Run yay 4 N\ ’
« The Northeast 230 kV N LecenD L,
1 y ME S W Ee0q Bottom ®  Subs Identified
breaker 2317/315 is 5\ e substations N
overstressed e e
. - . eI Copasterte Conowipfofolora
« Significant Driver: Replace S % ° 230k
. . ©  345kV
the existing Northeast o 50k

230/115 kV transformer #3 ' o 7oV

| Transmission Lines

with 500 MVA (b1253) o Jde

’ - Perrymar; 5 1%
«  Proposed Solution: Replace -
the Northeast 230 kV R Northeast | A3

breaker ‘2317/315’ sk 1l® &
« Estimated Project Cost: ‘ <
550 K S ommeN e
. Expected IS Date: ~/

&
Brandon S,que (Vagner

Mt. ZiogBrighton

6/0 1/20 15 Redy Sprind igh Ridge
| Norbeck 7 N\ N
1 . I_.J, / apel i SR ) , - 
/ Jericho P |?:,-., e \ /,. : 17 )
Bethesda / elzefpltic: A \ \ \ 7“

PJM TEAC PIM©2011
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A/

Operational Performance:

PJM identified this project to
Improve operational
performance

Recommended Solution;

Advance the baseline
upgrade B1252 to upgrade
terminal equipment
removing terminal limitation
at Pumphrey Tap on BGE
230 kV circuit 2332-A
(B1544).

Estimated Project Cost:
$28 K

Expected IS Date:
06/01/2011

PJM TEAC

9/8/2011

BGE Transmission Zone
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A/

« Operational Performance:

 PJM identified this project to
Improve operational
performance

* Recommended Solution:

Upgrade terminal equipment

at both Brandon Shores and
Waugh Chapel removing
terminal limitation on BGE

230 KV circuit 2343 (B1545).

« Estimated Project Cost:
$18 K
Expected IS Date:
06/01/2011

PJM TEAC

9/8/2011

BGE Transmission Zone
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A/

Operational Performance:

PJM identified this project to
Improve operational
performance

Recommended Solution;

Upgrade terminal equipment
at Graceton removing
terminal limitation on BGE
portion of the 230 kV
Graceton — Cooper circuit
2343 (B1546).

Estimated Project Cost:
$11 K

Expected IS Date:
06/01/2011

PJM TEAC

9/8/2011

BGE Transmission Zone

m i LEGEND
: ®  Subs Identified Transmission Lines
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B/

BGE Transmission Zone

« The Hazelwood 115 kV

breakers ‘110602‘ and
‘110604’ are overstressed

* Proposed Solution: Replace
Hazelwood 115 kV breakers
110602’ and ‘110604’
(b1583, b1584)

« Estimated Project Cost:
$130 K per breaker

* Expected IS Date:
12/1/2012

PJM TEAC
9/8/2011

:r/ B
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A/

« The Windy Edge 115 kV
breakers ‘110515’, ‘“110516’, and
‘110517’ are overstressed

* Driver: Previous baseline
upgrade to replace the existing
Northeast 230/115 kV
transformer #3 with 500 MVA
(b1253)

* Proposed Solution:

— Reuvise the reclosing on the
Windy Edge 115 kV breaker
110515’ (b1253.2)

— Reuvise the reclosing on the
Windy Edge 115 kV breaker
110516’ (b1253.3)

— Reuvise the reclosing on the
Windy Edge 115 kV breaker
“110517 (b1253.4)

Estimated Project Cost: $0 K

Expected IS Date:
6/1/2015

PJM TEAC

9/8/2011
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b~ Y BGE Transmission Zone

¢ The MayS Chapel 115 kV ‘ “L;GEND ;,7 - \/‘ﬁ. >
breakers ‘110515A’ and X b 7
“110579C’ are overstressed L
* Driver: Previous baseline ° 5KV
upgrade to construct 115 kV . o Shawan Rd.
double circuit underground line o
from existing Coldspring to o Toskv
Erdman substation. (1267.1) il s Towson

765 phae
500

* Proposed Solution: Replace the

A
/\ festminster
Mays Chapel 115 KV breakers L N Texas
‘ ‘ ’ ays ape
110515A and ‘110579C Al Yok
(b1267.2 and b1267.3) e foad e cos orpagiure
[} e
. . olfield
« Estimated Project Cost: Plo sy HillgSudbrook Park Hilen Roadg oo
b k Idspging — 5 gFu 'orthgajst-
$334.5 K per breaker Y Mount Wasfinglon
- Expected IS Date: TS e ver
cnite Hollofield Center e e
6/1/2015 Keadows Gre t\gPhilaggfhia Road: /-
oncord/St. TSP A
ig n‘dto‘wmu_r_ -
Manor /.
ederick Rd. Westport| .
Viaduct Ave. W R A SR
iy@e{side . i/
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é/

 N-1-1 Thermal Violation

* The existing Garfield-Taylor
lines are overloaded at
normal system conditions
for the loss of 345 kV line
1311 or 1312 from
Goodings Grove to
Crawford

« Advance B1301 IS Date
from 6/1/2015 to 6/1/2014

PJM TEAC
9/8/2011

ComkEd Transmission Zone

1 A Old Elm
Highland Park LECEND
A rfield e  SubsIdentified Transmission Lines
Ng\rthbrook Substations kv
Northbrook v A 765
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Elmwood o 69kV /\ 500
o 115kV /\ 345
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A/

The previously presented Marysville
project to add a 345/69kV
transformer at AEP Marysville 345kV ™
bus, add a Marysville — Darby 69kV
line, Marysville — Union REA 69kV
line, and reconductor Union REA

1

Dayton Transmission Zone

69kV — Honda MT 69KV replaces the
need for other baseline projects

~

Recommended Solution:
Cancel B1065.1, B1065.2 , B1065.3,
B1067, and B1077

Cancelled projects below:

Install a new Shelby 138/69 kV transformer
at Shelby station

Install a 69 kV line between Shelby 69kV
station and Blue Jacket 69 kV station

Install a new 30 MVAR capacitor bank at
Blue Jacket 69 kV station

Install a new 30 MVAR shunt at Logan 69 kV
station

Reconductor East Sidney-Shelby 138 kV

P

q

2

PJM TEAC

9/8/2011

LEGEND
Lynn ® Subsldentified Transmission Lines
South f Substations kv
KV /\ 765 ts
o 69KV /\ 500
o 115kV /\ 345 er
138KV /\ 230
o 230KV 138
o 345kV
© 500KV Q ;;5
: ®  765kV
Huntsville

KIToy

Honda Marysville
°
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W Mingo
i e
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Fast Sidney

neer Coop Halterman Eagle Roa
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Pioneer St. Paris Johnson Welded Products

St. Paris
Pioneer Casstown
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Urbana ivens Pioneer Coop

ATSI

ATS/ Broadview
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b~ Y DaytonTransmission Zone

 N-1-1 Voltage Violation ooyt AT kundrs Tmemo
« Replace the project B1063, -" - T enasenkies
. v ' 3
B1064, and B1066 ,which ‘f‘g&} pipeert . L
. \ w o 69KV
are not feasible due to the 1 W o sk Q e y
space limitation; Low — ' E/dy I i
voltage at Springcreek and qus VAN :
Hal Terman 138kV buses e A i
for the loss of t_he Sidney — s P78 s
Shelby 138KV line and the e Fepreer Canp Sallemen .
I fth M i Eld S oAt eV Eldean\ Pioneer St. ParisNew ropua Elaneer
oss of the Miami — Eldean T g
138kV line Greenville I Pioneer Casstown Urbana
) Givens Pioneer Coop
« Construct a new 138kV line ‘ ettysb L Broadview
from West Milton to Eldean
(B1572) West Milton L
. ° — arl
« Estimated Cost: $16 M -l ATS!I
« Required IS Date: 6/1/2014 v
ch Rd
Engl Bath

PJM TEAC PIM©2011

9/8/2011




A/

DaytonTransmission Zone

* N-1-1 Voltage =L =y
Violation i

« Cancel project O -
B1068 3

« The voltage violation L

LEGEND

kV

b o

765
500
345
230
138
115
69

®  Subs Identified Transmission Lines

that drove the need
for B1068 is no
longer an issue due
to updated
transmission

topology

Eagle Roa

New Urbana Pioneer
Johnson Welded Products

Mechanicsburg
Givens Pioneer Coop

Urbana

Broadview

Clark East Springfield 4TS/

London

PJM TEAC
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A/

Common Mode , N-1-1 Thermal and
Voltage Violation

Staunton Tap — Eldean138kV line
overload for the Shebly — Miami
345kV line fault with stuck breaker at
Shelby; Quincy - East Sidney —
Shelby 138 kV line overload for loss
of Darby 138/69 kV XFMR and
Urbana 138/69 kV XFMR; Replace
B1065.1, B1065.2 , B1065.3, B1067
, and B1077

Proposed Solution:

— add a 345/69kV transformer at
AEP Marysville 345kV

— Add/reconductor Marysville
69kV — Darby 69kV

— Add/reconductor Marysville
69kV — Union REA 69kV

— Reconductor Union REA 69kV
— Honda MT 69kV

Estimated Project Cost: $16 M
Expected IS Date: 6/1/2014

PJM TEAC

9/8/2011

Dayton Transmission Zone

LEGEND
fl hn SubsIdentified Transmission Lines
South H Substations kV
kV /\ 765 ts
o 69kV /\ 500
° 115kV /\ 345 er
138KV /A 230
o 230kV 138
i o 345kV A 115
©  500kV
69
. ®  765kV A
Huntsville KITDY
Honda Al o O Waﬁ
0 " BellefontaineBlue Jacket
Jackson Center Muni
Honda Marysville \ T
She byDa)gton .
i ibert
Fast SidneyQumcey Log e 'Y <
i Darby i
ins Road
Goodyear Marysville
Pi& neer Coop Halterman

2

Eagle Roa

New Urbana Pioneer

Pioneer St. Paris Johnson Welded Products

St. Paris

Mechanicsburg
Pioneer Casstown

Urbana ivens Pioneer Coop

ATSI

Broadview

ATSI

PIM©2011




B/

ODEC criteria violation:

— Radial load exceeds 50 MW on 69 kV
circuit south of Tasley, VA.

— Tapped transformer without its own
protection. Kellam Transformer #1
limits the line to Bayview to less than
20 MVA for certain operating
conditions.

— Additionally, the existing 336 ACSR is
over 50 years old

Proposed Solution:

Replace existing line with a new
double circuit line and add a
breaker to complete the ring bus
at Kellam (B1675).

Estimated Project Cost:
$12 M

Required IS Date:
6/1/2016

PJM TEAC

9/8/2011

Delmarva Transmission Zone

Tasley

Kellam

Bayview

LEGEND

- Subs dertifed
Substations
kY
o 115k
138K\
230KV
LELTY
BOOKY

L]
L]
&
®  THIkY

Transmission Lines

kW

>

>>>>
g
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b~ Y Dominion Transmission Zone
(gll:lr?éda rDJIfCrystal

bws Road  ArlingRgle 6009

« The Ox 230 kV breakers
‘24342’ and ‘243T2097’ are
overstressed

* Previously identified as
being driven overdutied by

Burke
& Industrial

J Braddock

Annandale '7_‘4 B
/ i

5 avensworth VaR
/'( eld
V1-031 att |ghtsDP MI" Guerﬁ]‘rinéél"
- Franconia :
— V1-031 projected in-service "’°”°PM°°re ‘ QY < ' .
date 4/1/2016 \ ceaeno /
* Proposed Solution: Advance Demlkion I
n1752 and n1753 to replace kv
the Ox 230 kV breakers '"da:'zs _ e s
‘24342’ and 24372097’ with .4 ) Counyfeo & o
63kA breakers \ / <<\\ 1 i
(b1536 & b1537) Nl a4 TansmissionLine
« Project Advancement Cost: ' /P
$25 K per breaker i e
 Expected IS Date: " s
6/01/2015 28 L 1=

il

PJM TEAC PIM©2011

9/8/2011




b~ Y Dominion Transmission Zone

Pleasant View
« The Loudoun 230 kV B e p‘%
breaker ‘29552’ |S Substations . o
overstressed L
* Proposed Solution: Replace Y Mgn ParkDranesvile
the Loudoun 230 kV breaker | ° =« ston Swinks Wil
o  345kV . :J___,-."_,% Tvsdns
'29552° (b1538) S -* NG 7
° 765V Cygarsaye, | sully
° 1 1 . Transmission Lines oo s A 4
Estimated Project Cost: " e iney Vi
$210 K /\ 500 - .‘\ {Cub-Run D.P. Galload
« Expected IS Date: N \K A T
AN & shfevitie Industrial )}7
6/01/2015 o k "/
AN Gainely II i =T
Welllngto ; rNei P. = -
Domi nD ; \/K(
ste.D.H
NG
N,
[“ Lakerldge

efown D._P.

Independent Hill D. Pan Pl
ndale D. //
fry

PJM TEAC PIM©2011
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Region with thermal issues

* NERC Category B Violations

* Problem:

. For the loss of 115kV line #74 at
Chesapeake, the Great Bridge switch
16T74 will be closed to restore service
to line #74. The Hickory 230/115 kV
autotransformer is overloaded for this
condition.

. For the loss of the Hickory 230/115 kV
autotransformer, the Great Bridge
switch 16T74 will be closed to restore
service to line #16. 115 kV line #74 is
overloaded for this condition.

*  Proposed Solution:

. Move Hickory loads off the 115 kV
system by replacing the 115/34.5 kV
transformer #1 at Hickory with a
230/34.5 kV transformer.

« Estimated Project Cost: $0.75 M

 Expected IS Date: 6/1/2013

PJM TEAC

9/8/2011

Dominion Transmission Zone
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é/ Dominion Transmission Zone

. NERC Category B

«  Problem A: For the N-1 loss of line #27 New 115 kV line
(Greenwich 115 kV to Davis Corner 115 kV) the Oakwood-Burton
loading on line #27 (Virginia Beach 115 kV to
Bains Store 115 kV) exceeds its emergency @ 27T67
rating. E ‘NO. LONG

. Problem B: For the tower line outage of both line
#27 and line #67 at Greenwich 115 kV, line #27
cannot pick up all of the loads on line #67 (about
167 MVA in summer 2014)

. Potential Solutions: VIRGINIA

BEACH

. Option A: Add 4 breaker ring bus at
Burton 115 kV substation. Construct a 115
kV line approximately 3.5 miles from

Oakwood 115 kV substation to Burton 115
kV substation

Option B: Rebuild Line #27 from Virginia
Beach to Bains Store

PRINCESS
/\ ANNE
=~ LONDON

¢
Wy BRIDGE

. Option C: Open Line #27 into two radials

PJM TEAC PIM©2011

9/8/2011




é/ Dominion Transmission Zone

Solution Evaluation:

Estimated Right of | Does solution resolve criteria
Project Way violations?
Cost
Solutions Considered: A B
Option A: Burton 115 KV Ring Bus and 115 $4.3-13 M Existing Yes Yes
kV Line
Option B: Rebuild Line #27 between Va $13-27M Existing Yes Yes
Beach and Bains Store
Option C: Open Line 327(create two - Existing Yes No
radials)

Recommended Solution:

Option A - Add 4 breaker ring bus at Burton 115 kV
substation. Construct a 115 kV line approximately 3.5 miles
from Oakwood 115 KV substation to Burton 115 kV
substation

Expected IS Date: 6/1/2014

PJM TEAC PIM©2011

9/8/2011




NERC Category B&C

Update to existing PJM baseline upgrade B1332 -
Cannon Branch to Cloverhill to Nokesville 230 kV

Routing issues are requiring a re-route of the
proposed line.

Terminal point for new 230kV line changed from
Nokesville to new Liberty Substation to maximize
utilization of existing ROW.

Construct a 230kV line approximately 5.75 miles
along existing right-of-way from Cloverhill Substation
to Liberty Substation.

Line #2101 will be looped in and out of the new
Liberty Substation along existing right-of-way and a
new 230/115 kV Tx will be installed.

The section of 115 kV line between Gainesville and
Liberty will be removed.

Revised Proposed Solution - Build Cannon Branch
to Cloverhill to Liberty 230 kV Line

Estimated Project Cost: $44 M ($4 M increase)

Expected IS Date: 6/1/2015

PJM TEAC
9/8/2011

CATHARPIN DF

Dominion Transmission Zone
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Region with thermal
Issues

« NERC Category B Violations

* Problem: The 2016 summer base case
indicates the following deficiencies:

* Block load addition is adding 90-110

MW

. An outage of Line #124(Gainesville —
Loudoun) overloads the Gainesville
230/115 kV Transformer #3 (This
feeds NoVEC circuits #921 & #923)

. An outage of Line #2030(Gainesville —
Loudoun) overloads the Gainesville
230/115 kV Transformer #3.

*  Proposed Solution:
. Install a 230/115 kV Transformer at a
new Liberty Substation in the area

« Estimated Project Cost: $4.3 M

* Expected IS Date: 6/1/2016

PJM TEAC
9/8/2011

Dominion Transmission Zone
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A/

e The Acca 115 kV breaker
‘6072’ is overstressed

* Proposed Solution: Replace
the Acca 115 kV breaker
‘6072'with 40 kA (b1571)

« Estimated Project Cost:
$150 K

* Expected IS Date:
6/1/2015

PJM TEAC

9/8/2011

Dominion Transmission Zone

| P
LEGEND
N° l Doswelll o  subs Identiied Transmission Lines
K Domlmc Substations kV
’ kv /\ 765
our RIV
penwo =i o 69V /\ 500
o 115kV A\ 345
138kV
_ Hanover /\ 230
o 230kV 148
/ o 345kV A 15
o 500kV
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o ®  765kV
) in Road
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arrg gateCogen i%
o/ Harvell
empIeA . Fort Lee

PIM©2011




A/

Dominion Transmission Zone

.. Van Nass M
The Morrisville 500kV 4 LEcEND N
breakers ‘H1T573¢, and g ErfmolechDpDud (o e e Tansmesion e}
‘H1T545’ are overstressed S e, 5
Proposed Solution: Replace = LR = ,
Morrisville 500kV breakers | oz R
° 345kV
‘H1T573‘, and ‘H1T545, GodwiDP © 500KV Q ;;5 kl
(b1647 & b1648) Gelne}@ ook -
Estimated Project Cost: | //
TR coquqn
$2 K pel’ bl‘eakel’ PS Warrenton Dom F Alnd/jsEtfacl:s
Independent @ oodbndge
Expected IS Date: \ \ . CoupffPcin e

6/1/2016 N\

N

PJM TEAC

9/8/2011
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A/

Dominion Transmission Zone

.. \an Nass M
The Morrisville 500kV o LeaEnD 5
breakers ‘H1T580’, and g Bfmecho RO o T remesen e |
‘H1T569’ are overstressed fpree! 2 . N By
Proposed Solution: Replace 2 B A S '
Morrisville 500kV breakers | g 1
o 345kV
‘H1T580’°, and ‘H1T569 ol - Q i b
(b1649 & b1650) Gaingpd e —
Estimated Project Cost: | //
ST CO uan
$680 K per breaker aps wa | - iececo
i rrenton Dom " FS AIndustnaID
Independent oodbndge
Expected IS Date: N\ \ i coutPoiun o

6/1/2016 N\

N

PJM TEAC
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b~ Y Dominion Transmission Zone
( (gllxé‘a rD'LfCrystal

Gifibws Road Arlingtyy

PValley D.P. )
Burke ) Braddock
IS .P.—eznftevitle Industrial \( Annandale
5 RETRUN

* Proposed Solution: Replace , : )
Ox 230kV breaker '209742" _\|_ arispm B //(
(b1652) aine a,\ e . inD.P® tt |ghtsDP M|l|

«  The Ox 230kV breaker - i /
‘209742’ is overstressed

Be | -
6~ Gum Springs~
[

. . Franconia
« Estimated Project Cost: =
$215 K %VLEGEND )/
ecro‘ uan‘ e  Subs Identified
i EXpeCtEd IS Date: ?:CWAI Substations
: kV
6/1/2016 L a
Woodbrldge ° :;Zt\\//
o °  230kV
J o 345KV
/ o 500kV
Transmission Lines

—r — ]/ ¥,
rlsters 4 ‘ m DAk KV

} /\ 765

PJM TEAC PIM©2011
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A/

« The Loudoun 230kV breaker
‘29572030’ is overstressed

* Proposed Solution: Replace
Loudoun 230KV breaker
295T2030° (b1651)

« Estimated Project Cost:
$215 K

* Expected IS Date:
6/1/2016

PJM TEAC

9/8/2011

Dominion Transmission Zone

LEGEND
L Subs |dentified
Substations

kV

o B9kvV

o 115kV
138kV

o 230kV

o 345kv

°  500kV

®  765kV

Transmission Lines
kV

7 o
[Pleasant View
i* o

T e PEPCO R

Srgon ParkDranesville \—ﬁ

ton Swinks II

fiddleburg goiles~Y um;rrk i
Cgoa < cola y

& alney dylwegd

Loudoun, | > z

Gallows ad
rag
A

B é_- ck
Industrial ))
Rav / orth

Gaine' iIIe
Wellingtorf/ DR

Domirffon D.RFN

Godwin D.P

A

=

Setown D.P.

Independent Hill D.P.Minnigyffi¢ D.P.Be) 2| D.P. \
aLnt

/=== __~ Lindendale D

o
//. P - "/\ Clu%

Sowegd
o

PIM©2011




A/

 The Clifton 230kV breakers
26582, 26682’, 205182,
2657266, and ‘205172063’
are overstressed

* Proposed Solution: Replace
Clifton 230kV breakers
‘26582, '26682’, ‘205182,
‘265T266’, and ‘205172063
(b1653-b1657)

« Estimated Project Cost:
$215 K per breaker

* Expected IS Date:
6/1/2016

PJM TEAC

9/8/2011

Dominion Transmission Zone
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é/ DPL Transmission Zone

i

) X
Milford N

Legend |
Substations “\\
« Baseline upgrade to install 50 o ,
MVAR SVC at the 138" Street 138 R B
kV bus (B0876) is replaced with o —
install 75 MVAR SVC at the 138t e x\
Street 138 kV bus due to N-1-1 oo 'x.\
criteria violation o J Rehoboth
VAV N CEENT \\
120 1" \ \\
.. . . . !
* Original Estimated Project Cost: Robinsonville,
$8 65M North Seaford T (:\//‘
. — R g |
. . AR
* New Estimated Project Cost: DPL o JndanRiyer, o
$228 ®rHa:r ¥
te—a_ B\:ethany
f.
. . Frankford L\
Expected IS Date: 6/1/2013 138th Street
N @ |
A
-JNeIS?nf 77777777777 o f— f';BéliOE) 31 \‘I
T : -~ Otean Bay
) )
/ =
1\\ ‘_;,)sz
‘\) Worcester
/
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b~ Y DPL Transmission Zone

« Common Mode Outage Leeso
Nolson ®  Subs |dentified Transmission Lines
Procedure e [ | substations kv
. kV /\ 765
« Overload on the Wattsville — o ok N
. ° 115kV

Signpost — Stockton — -
Kenney 69 kV circuit for the oo ik
- 115
stuck breaker contingency VY.

loss of Piney Grove 230/138 i

kV transformer and Piney
Grove — New Church 138 =~ Kenney\
kV circuit. i B
* Proposed Solution: Costen Stockton
Upgrade 19 miles conductor "/’
(B1603). ﬁ / e Pocomoke
« Estimated Project Cost: o "
$ 15 M
« Expected IS Date:
6/1/2016

PJM TEAC PIM©2011
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=~ %4 Duquesne Transmission Zone

.o . P Ho | Gobai
- Revision for Brady Project A N et e =

« Initially identified in 2007 mmmmmc,.'.‘:“j § e
RTEP N-1-1 study of 2012 e ope A |
summer case S

— Overloads of Carson — Oakland Q= 0 2o
138 kV and Arsenal — Brunot o 0w b
Island 345 kV

* Initial projects to change
scope ($291.3M):

—BO0501 - New Brady 345 kV

Crescent

Highland

o JESy
Transmission Lines
KV

A 18

Rankin 128
Carson V‘lilmﬂding Wat J\ 20
Port Pemysoc Gases| /\ *°
-~ US Steal IIi{ /\ 0
Bottis

Oakland

substation and 345/ 138 kV . A s
transformer at Brady Woodville = /
—B502 - New Underground Carson - -
Brady - Brunot Island 345 kV b Mm:.';s Steel F lrvin
circuit Gecit St cg o Clairton Works Robbins
—B0503 - Loop existing Carson - SoamiFeyele
Oakland 138 kV into new Brady Bethe! Park
138 kV substation § _ Elrama
APS  Mitchell
Dry Run
Westraver =
Vancaville Belmon on
[2f ™ Charleroi

PJM TEAC PIM©2011
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é/ Duquesne Transmission Zone

» Revised reccomended L e e B
Solution: L. ::J sy
— Construct new Brunot Island to Substations i
Carson 345 kV line. R " sy I
— Convert Forbes to 138 kV Supply. 5 i b
— Extend & recable existing Carson - L °uf|‘ﬁ ol b

Oakland 138 kV.

o JESy
Transmission Lines

* Expected IS Date: Oakiand w
—Phased in approach Rankin A
Carson  Wilmerding Wali A 210
—6/12 to convert Forbes & recable Port Pemyaoc cases | /A 5 [
portion of existing Carson - Bt US Stee! I A ?Eo
Oakland ’ Dravosby %
? =
—6/13 to recable remainder of e
Carson-Oakland W Mifflin
—6/16 to complete 345 kV loop Gecl  StClair 51‘7‘5‘..‘3&5.&2"" Robbins
. . : Piney Fork
* Estimated project cost: $188M South Fayette "9
Bathel Park
: . Elrama
APS  Mitchell
Dry Run
Westraver Yukon
Vancaville Belmeon on
2f Charleroi

PJM TEAC PIM©2011

9/8/2011




é/ JCPL Transmission Zone

* The Whippany 230 kV LEeaND
breaker ‘JB’ is overstressed | suwsttons |
- Significant Driver: Convert  |*. .. ra"k"”
the West Orange 138 kV T | -
substation, the two o {
Roseland — West Orange 4 - o i |
138 kV circuits, and the Transmission Lines ] n ..
Roseland — Sewaren 138 kV |, .. '
circuit from 138 kV to 230 /Q ” vots | osdaRa
kV (b1154) /\ 20 JCPL JW. Wharton - Cedar Gro%g
. Proposed Solution: Upgrade | A el o e
the Whippany 230 kV L= | wnippany /( '
breaker ‘JB’ (b1154.1) P W il -—- .
 Estimated Project Cost: s S P G-
$258.2 K —
« Expected IS Date: o
6/01/2014 Springfield Rd.

PJM TEAC PIM©2011
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é/ JCPL Transmission Zone

« The Whippany 230 kV LeaEND
breaker ‘QJ’ is overstressed | suswtions |
- Significant Driver: Convert Y e ra”k"”
the 138 kV path from Aldene | ° ™ | -
—Springfield Rd. - West o mow {
Orange to 230 KV (b1399) ~ { « i |
* Proposed Solution: Upgrade | Transmission Lines J Hinchmans Ave
the Whippany 230 kV A 7o
breakers ‘QJ" (b1399.1) D
- Estimated Project Cost: A JGEL fu vnaren Cadar Grdv
$258.2 K Q ;;5 ' r;” JpestCaldwel
« Expected IS Date: )( __ i
P =7 e ko fuel Ave o
6/01/2014 . | Y -

H Springfield Rd.
wl

PJM TEAC PIM©2011
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B/

* FE Planning Criteria

* Local voltage collapse on 34.5 kV
for the loss of the East Flemington
— US Bronze 34.5 kV (Y727) line.

* Proposed Solution:

Install a 230/34.5 kV transformer
at Rocktown by looping the
Pleasant Valley - E Flemington
230 kV Q-2243 line (0.4 miles)
through the Rocktown 34.5 kV
Substation (B1673).

» Estimated Project Cost:
$7.836 M

* Expected IS Date:
6/1/2013

PJM TEAC

9/8/2011
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é/ JCP&L Transmission Zone

H H . A | F / TR ) i
* FE Planning Criteria . Y Prince Leceno \
. _ ®  Subsldentified Transmission Lines |-
* Overload on the Windsor oW D] Substations kv
Sreenbrook Q2H kv /\ 765
230/34.5 kV # 1 transformer ake Nelgn g/ [ o e A so0
. R Ki V| o 115kv
for the loss of the Windsor | - 47 A N — Q e
230/34.5 kV # 3 transformer. © QSunnymeade Ry Nedison Mg o 2o a8
BeNgalls L ane " 4 " L 2 S ok /\ 15
- Proposed Solution: é"rinswick i AN
Build a new Englishtown - PSEg A N NJT Aveeen
Wyckoff Street (15 miles) 2" g e el Bk
115 kV line and install a I
i tal “
115/34.5 kV transformer at > Flainst
Wyckoff Street (B1674). 7 ‘
. ) Atlantic
« Estimated Project Cost: = Windsor PN\ Oceanview
$18.4303 M S
X Kuser Road QL New P t Road
- Expected IS Date: 8y Yardvi / g TN
6/1/2014 ) Biionia franee
Steel Tap sswicks = \

) akewood
[Leisure Village
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b~ Y MetEd Transmission Zone

yd — e~
« The Yorkana 115kV breaker | . LEaED =
‘07282’ is overstressed | Substatione T ansmission Lines
i i ) = 2P KV /\ 765
* Driver: Previous baseline I I A g
upgrade to replace existing B A i
Yorkana 230/115 kV PENELEC 232:\\: EE .
transf banks 1 and 4 A
ransformer banks 1 an A s
with a single, larger
transformer similar to WHempﬁe:'”“
transformer bank #3 (b1061) :
* Proposed Solution: Replace ceeiee
~Carlisle Pike
the Yorkana 115kV breaker
‘97282’
Muddy Run
(b1061.1) ) -
- Estimated Project Cost: e T
b ok e e 'raceton Db
$211.3K e B e dothook R "D
—_— APS Taheytown S Hrretpville
« Expected IS Date: Boe | apnam
12/31/2012 g
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b~ Y MetEd Transmission Zone

L T e~
« The Yorkana 115kV breaker | . LeGEND =
‘B282’ is overstressed | Substatione g emiesion bines
. . . = P kv A 765
 Driver: Previous baseline I I N
upgrade to replace existing B A i
Yorkana 230/115 kV PENELEC 232:\\: 18 .
transf banks 1 and 4 A
ransformer banks 1 an A
with a single, larger
transformer similar to mempﬁé:'"“
transformer bank #3 (b1061) :
* Proposed Solution: Replace ceeiee
~Carlisle Pike
the Yorkana 115kV breaker
‘B282’
Muddy Run
(b1061.2) ) P
- Estimated Project Cost: e T
5 ok I e 'raceton D
$147 K e N e geRhock isge o
_— APS Taheytown S“Hrretpville
« Expected IS Date: Boe | apnam
6/1/2011 Catoctin

PJM TEAC PIM©2011

9/8/2011




b~ Y PECO Transmission Zone

« The Croydon 230 kV LecEND g
breaker ‘1 35’ |S Substations /
overstressed Y Linton 3

« Significant Driver: Build two | *© ™ ~ -
new parallel underground 4 ° = N i;ﬁg\mee‘.’;!‘r‘;’:!,"*.._c.
circuits from Gloucester to o so0v e el i 6 Zojonial

. o 765KV By j rgswicks
Camden (via Cuthbert Blvd) | nansmission Lines we
(b1398) " Nesh °r I 4
/\ 785 /
. 500 Bfberry ‘:'

* Proposed Solution: Replace //Q 5 ? hina JePL
the Croydon 230 kV breaker | / *° - = Bur"ngt;n / Coosefon
135 (b1398.9) //\\\ 15

. . olmesbur Bevittown

« Estimated Project Cost: 7 Hooganass
$5OO K Cinpafinson e

» Expected IS Date: _ ek

- oun aurp
6/01/2015 \{{ Y \
o uthbert Blvd. \ &% Corner
-~ ' _Camden Cogen T Iton ‘
d | 1 i
and Road ‘ Gloucester [ AEC

PJM TEAC PIM©2011

9/8/2011




b~ Y PECO Transmission Zone

« The Croydon 230 kV LecEND g
breaker ‘31 5’ |S Substations /
overstressed Y Linton 3

« Significant Driver: Build two | *© ™ ~ -
new parallel underground 4 ° = N i;ﬁg\mee‘.’;!‘r‘;’:!,"*.._c.
circuits from Gloucester to o so0v e el i 6 Zojonial

. o 765KV By j rgswicks
Camden (via Cuthbert Blvd) | nansmission Lines we
(b1398) " Nesh °r I 4
/\ 785 ;
. 500 Byberry ‘:'

* Proposed Solution: Upgrade Q s § hina JCPL
the Croydon 230 kV breaker | / *° - = Bur"ngt;n / Coosefon
‘315" (b1398.10) //\\\ 15

. . olmesbur Bevittown

« Estimated Project Cost: 7 Hooganass
$1OO K Cinpa inson G

» Expected IS Date: _ ek

- oun aurp
6/01/2015 \{{ Y \
o uthbert Blvd. \ &% Corner
-~ ' _Camden Cogen T Iton ‘
d | 1 i
and Road ‘ Gloucester [ AEC

PJM TEAC PIM©2011

9/8/2011




b~ Y PECO Transmission Zone

« The Croydon 230 kV LecEND g
breaker ‘335’ |S Substations /
overstressed Y Linton 3

« Significant Driver: Build two | *© ™ ~ -
new parallel underground 4 ° = N i;ﬁg\mee‘.’;!‘r‘;’:!,"*.._c.
circuits from Gloucester to o so0v e el i 6 Zojonial

. o 765KV By j rgswicks
Camden (via Cuthbert Blvd) | nansmission Lines we
(b1398) " Nesh °r I 4
/\ 785 /
. 500 Bfberry ‘:'

* Proposed Solution: Replace //Q 5 ? hina JePL
the Croydon 230 kV breaker | / *° - = Bur"ngt;n / Coosefon
‘335" (b1398.11) //\\\ 15

. . olmesbur Bevittown

« Estimated Project Cost: 7 Hooganass
$5OO K Cinpafinson e

» Expected IS Date: _ ek

- oun aurp
6/01/2015 \{{ Y \
o uthbert Blvd. \ &% Corner
-~ ' _Camden Cogen T Iton ‘
d | 1 i
and Road ‘ Gloucester [ AEC

PJM TEAC PIM©2011

9/8/2011




A/

 The Grays Ferry 230 kV
breaker ‘115’ is
overstressed

« Significant Driver: Build two
new parallel underground
circuits from Gloucester to
Camden (via Cuthbert Blvd)
(b1398)

* Proposed Solution: Replace
the Grays Ferry 230 kV
breaker ‘115’ (01398.12)

« Estimated Project Cost:

$500 K
» Expected IS Date:
6/01/2015

PJM TEAC
9/8/2011

PECO Transmission Zone

4 fon 1 >l
LEGEND al e
®  Subs |dentified
Substations Whitemarsh
LY .
o 69KV {th Meexg Jenkintown n
o 115kV Cresc n
138kV Ldkens Pulaski —t\
o 230kV ne JdgTabor olmesburg Leyittown
o 345KV ph Roxboroug Waneeta ’ Hoeganaes
©  500kV P
5 ° 765kV P CO Westmorgfand / g Cin inson
o i Philadelphia / ‘
Transmission Lines )
kV aster \C 4
/\ 765 n Mawr, Bala ish Tuna™ =t Mouk Laurel
A Llaner arts \
N Grays Ferry\ . Cuthbert Blvd. Cox's O\rpet
a |
Passyunkg——" 0% ) PSEG 2
/\ 230 ' _Camden Cogen wfiton
od N I
138 \ "
/\ 115 and Road ! Gloucester [\
/\ 69 AT L
= .~ Eagle Poift Cogdngeayer Brook
Migetfetown % aA 5
Deptford
E Savi |
: Bc: L _Chester-—--— orofare Jyrver Lake
4 Ba . Greenwich/Pumphouse :
4~ Lrainer ;
=== ,.Na = **Relco Tap o on
oy
TaIIeyviIIeC_ . y\mont BriefGeport I
= e ﬁ‘ ew Freedom
DP, Dupqhi Edge Mpor I B
Brandywi [ . R g Pedricktown AEC \
ay Roa g
Edg "’ y/ \

PIM©2011




A/

* The Whitpain 230 kV
breaker ‘105’ is
overstressed

« Significant Driver: Build two
new parallel underground
circuits from Gloucester to
Camden (via Cuthbert Blvd)
(b1398)

* Proposed Solution: Replace
the Whitpain 230 kV breaker
105’ (b1398.14)

« Estimated Project Cost:

$500 K
» Expected IS Date:
6/01/2015

PJM TEAC

9/8/2011

PECO Transmission Zone

Vi W e i it
A LEGEND 'L
e Subs Identified R
Substations S P
kV
o 69KV
o 115kV
138KV Sl . WS
o 230kV
o 345kV :
o 500kV fington
e  765kV man
.. . Wales
Transmission Lines \Warminster
kV oodbourne
765 ;
Ve /\ c Jarrett
/\ 800 y WhitSSi A Heston
rovidence itpain / :
/\ 345 P \;g. eshaminy
/\ 230 EFCO IDByberry
138 Whitemarsh
N\ 115 letzwood ; Jenkint
S enkintown
/\ 69 \Erbadoes 1ELrG : Fox Chasg
A Crescentville
Firfd
> Ldkens i
neJTabor Imegburg
(Fber Merion Roxboroug i_ Waneeta Hoeganaes
_ieds n Westmorgfand
Planetool Riowil Phifade |phi
DPlanetfook 52 P e hmbnd
aster ~
Bala . Tuna"'/ Caiden
Bryn Maerlaner arrlsh PEEG
L mb!’ » Cuthbert Blvd.
pfdford SEaSSYgis =0T

bod l“-. Camden Cogen

PIM©2011




b~ Y PECO Transmission Zone

A L
« The Peach Bottom 500 KV ||  weeawo Leto &
breaker '225' is
overstressed I BBl Gonestog .
« Significant Driver: Build two "o e

new parallel underground o

o 345kV

circuits from Gloucester to o 500

®  765kV

Camden (via Cuthbert BIvd) | wansmission Lines Muddy Run
(b1398) 1 =
- Proposed Solution: Upgrade |\ i Peach Botfom<ey
the Peach Bottom 500 kV e yain
breaker ‘225 (b1398.13) A s
« Estimated Project Cost: /?\
$250 K o
 Expected IS Date: e A
6/01/2015 == .

PJM TEAC PIM©2011

9/8/2011




A/

« Common Mode Outage
Procedure:

 Overload on the Waneeta —
Richmond 230 kV circuit for
the loss of several bus and
line fault stuck breaker
contingencies.

* Proposed Solution:

Reconductor the
underground portion of the

Richmond — Waneeta 230 kV

circuit and replace terminal
equipments (B1591).

« Estimated Project Cost:
$12 M

« Expected IS Date:
6/1/2016

PJM TEAC

9/8/2011

PECO Transmission Zone

b LEGEND gl
n Pleasan
- ®  Subs Identified Transmission Lines
it Substations kV
kv /\ 765 pr
Lif © 69kv /\ 500 N
o 115kV /\ 345 %
— an 138KV /\ 230
S North Warminster ki 138
Limerick o o 345kV A 15 al
Jarrett o
er Providence ton S /\ 69
p ®  765kV
Cromby A hina
Betzwood PE Jenkintown Burlington
escentviIIeFOXC il Bustlefon
Barbadoes _FJ ue Grass
) nay Tabor 7 evittown
Upper Meri Lh nswaneeta / Hoeganae JCPL
: ne Jct, ®
Tr in Y N
Planeb Westinorelan aBlchmond
Maste LN EG
> C#Zmden Lumpyerton
Llaner Bala Tur;r::la MounPLaurgl
Bryn MawrParrisR  |ombarg _ Cuthbert Bivd. 's Corn
i, _Camden Cogen n
Macda °°d\ L
and Road| Gloucester
Lenape 7
P Middiggown Mo : et
G Woodlyomerty
Foulk Chester ~Eddystone ofare Iver Lake
Naam per MicKleton
W e ey elco T
Talleyvill inwo
Car layntQnt AE
DPL ) D kler
Wz b ay Roa edricktown
dge Mo
ilflown is}i/jana Monroe

PIM©2011




A/

* The Emilie 138 kV breaker ‘190’
IS overstressed

* Driver: Previous baseline
upgrade to convert the
Burlington, Camden, and
Cuthbert Blvd 138 kV
substations, the 138 kV circuits
from Burlington to Camden, and
the 138 kV circuit from Camden
to Cuthbert Blvd. from 138 kV to
230 kV (b1156)

* Proposed Solution: Replace the
Emilie 138 kV breaker ‘190’

(b1156.12)

« Estimated Project Cost:
$500 K

« Expected IS Date:

6/1/2014

PJM TEAC
9/8/2011

PECO Transmission Zone

LEGEND

®  Subs |dentified
Substations
kV

o 69kV

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

© o o

Transmission Lines
kV

765

500

345

230

138

115

69

e e e

Al user Road
rington Trenton Energ
Yardville
A\ Wheelabrator Fafls
_ Biles Island \Werdr
\Warminster Balls ;
Steel Zolonial
Woodbourne ;
Emilie Ford Mil fifewicks
o° o’
Neshapfny
Byberry i
0 .
s hina
PECO - NS
bwn— Eddingign 'Burlington
Fox Chasg C7 fu
Crescentville Bustleto
qolmesburg evittown
& _Waneeta " Hoeganaes JCPL
Cin inson
7/
ichmond
4 PSEG
u n
Caden ount Laurgd ’
Cuthbert Blvd. \ 6<s Corner

7  Camden Cogen Afiton

\

Gloucester

PIM©2011



A/

* The Emilie 138 kV breaker ‘190’
IS overstressed

* Driver: Previous baseline
upgrade to convert the
Burlington, Camden, and
Cuthbert Blvd 138 kV
substations, the 138 kV circuits
from Burlington to Camden, and
the 138 kV circuit from Camden
to Cuthbert Blvd. from 138 kV to
230 kV (b1156)

* Proposed Solution: Replace the
Emilie 138 kV breaker ‘190’

(b1156.12)

« Estimated Project Cost:
$500 K

« Expected IS Date:

6/1/2014

PJM TEAC
9/8/2011

PECO Transmission Zone

LEGEND

®  Subs |dentified
Substations
kV

o 69kV

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

© o o

Transmission Lines
kV

765

500

345

230

138

115

69

e e e

Al user Road
rington Trenton Energ
Yardville
A\ Wheelabrator Fafls
_ Biles Island \Werdr
\Warminster Balls ;
Steel Zolonial
Woodbourne ;
Emilie Ford Mil fifewicks
o° o’
Neshapfny
Byberry i
0 .
s hina
PECO - NS
bwn— Eddingign 'Burlington
Fox Chasg C7 fu
Crescentville Bustleto
qolmesburg evittown
& _Waneeta " Hoeganaes JCPL
Cin inson
7/
ichmond
4 PSEG
u n
Caden ount Laurgd ’
Cuthbert Blvd. \ 6<s Corner

7  Camden Cogen Afiton

\

Gloucester

PIM©2011



=~ %4 Penelec Transmission Zone

* FE Planning Criteria : LEGEND
. . ®  Subsldentified Transmission Lines

VIOIatlon Substations kV J

. kV /\ 765

Overload on the Gore Junction o 6oV A 50

— ESG Tap 115 kV line for the o A 5

. . < /\ 230
loss of the Erie South — Erie ° 230KV 138 M

West 345 kV line. : chs):x Q ;;5

° 765kV

* Recommended Solution:

Reconductor 0.8 miles of the . '?'fi?"éé;“t“
Gore Junction — ESG Tap 115 o e
kV line with 795 ACSS (B1535).

Corry East

Ashtabula
g

Sanborn

« Estimated Project Cost:
$0.163 M
ATSI
« Expected IS Date: |
6/1/2012

Titusville

PJM TEAC PIM©2011

9/8/2011




A/

 The Shelocata 115 kV
breaker ‘Lucerne’ is
overstressed

« Driver: Previous baseline
project to upgrade
Conemaugh 500/230 KV
transformer and new line
from Conemaugh-Seward
230 kV (b1153)

* Proposed Solution: Revise
the reclosing on the
Shelocata 115 kV breaker
‘Lucerne’

(b1153.1)

« Estimated Project Cost: $0

» Expected IS Date:
6/1/2014

PJM TEAC

9/8/2011

Penelec Transmission Zone

A \
LEGEND \ >
®  Subs Identified ,
Substations TR €
]Y

\

kV

o 69KV

°  115kV

138KV

o 230kV

o 345kV

o 500kV

®  765kV
Transmission Lines
kV

765
500
345
230
138
115
69

/ Saltsburg

>

Social Hall

XE

a_\:‘ Prokpec! Hilltop

VASCO Ethel Springs

Edgewater

PIM©2011




é/ PEPCO Transm|SS|on Zone

‘Norbeck

Gaithersburg

« There is an existing upgrade B0730 to
add slow oil circulation to 4 Bells Mill
Road — Bethesda 138 kV lines & also to
the 2 Buzzard Point — Southwest 138 kV
lines. PEPCO has determined that slow
oil circulation or forced cooling is not a
viable option for these feeders. The
scope of the project needs to be

modified. \/‘\\ Buena i/ista
«  Modify scope of B0730 e
— Increase the rating of the 4 Bells Mill Road FERCO P
— Bethesda 138 kV lines & the 2 Buzzard Southwest . S
Point — Southwest 138 kV lines, and o LIRS i
replace terminal equipment at Bells Mill fimong - % Buzzard Pomt'_hE o X
Road, Southwest and Buzzard Point /s Crystal >, X\ o w
substations. el ih”ﬁ’h\ =\ \pgmagon / o mo
. .\\\‘ \\‘ i y Transmission Lines
— Replace the 138kV “O” Street Phase ~=' )} Gallows RoadArlingto ) | , .
Shifters S o .
- Original Estimated Project Cost Estimate: .. | Potginac River "
minion Annandale r - ; .
$6.0M DQ& Van Do & \{ﬁgﬁﬁg SR\ -
* New Estimated Project Cost Estimate: SideburnzRavensworth k g
$150 M Hayficld Gum S;farir:gé‘/ L
«  Expected IS Date: Belvoir W
N )
6/1/2013 N e Franconia y /4

PJM TEAC PIM©2011

9/8/2011




b~ Y PEPCO Transmission Zone

i . SIS L

« Common Mode Outage LEGEND 8
d ®  Subsldentified Transmission Lines |-
Proce ure Substations kV
- Overload on Oak Grove - A
Bowie 230 kV 23045’ circuit for o 115kv A w45
the tower-line outage of the - oo Al
. . y ells Mi
Chalk Point — Bowie ‘23054 ~. Bethesda ! o kv J\ 115 [E
. ; o 500kV 0N
and Oak Grove — Burtonsville Van Ness /] A
‘23042’ 230 KV circuits. O AACA N
3 N7 enth St. )
* Proposed Solution: ° - Southwest
p ossn_OakiGroye
Reconductor the Oak Grove — AT
Bowie 230 kV ‘23045’ circuit =
and upgrade terminal -

equipments at Oak Grove and
Bowie 230 kV substations

(B1592).

« Estimated Project Cost:
$17M

» Expected IS Date:
6/1/2016

PJM TEAC PIM©2011

9/8/2011




b~ Y PEPCO Transmission Zone

p) / - LI 1
« Common Mode Outage LEGEND 8
®  Subsldentified Transmission Lines |«
Procedure Substations kV
. - kv /\ 765
Over_load on O‘ak Gro,ve_ | . N
Bowie 230 kV ‘23042’ circuit for o 115KV A s
the tower-line outage of the —— L AN
. . y ells Mi
Chalk Point — Bowie 23065 ® Bethesda Y o 3skV A s e
. ; o 500kV
and Oak Grove — Burtonsville Van Ness /] AN
23045’ 230 KV circuits. O SN
3o ¢ enth St | \/
* Proposed Solution: : s T R
p .Rossiyn QaﬁkEGnqy_@. V _
Reconductor the Oak Grove — Yo Nz 7
Bowie 230 kV ‘23042’ circuit b
and upgrade terminal -

equipments at Oak Grove and
Bowie 230 kV substations

(B1594).

« Estimated Project Cost:
$17 M

 Expected IS Date: _
6/1/2016 awkins Gate

PJM TEAC PIM©2011

9/8/2011




A/

« Common Mode Outage
Procedure

* Overload on Bowie —
Burtonsville 230 kV ‘23045’
circuit for the tower-line outage
of the Chalk Point — Bowie
‘23054’ and Oak Grove —
Burtonsville 23042’ 230 kV
circuits.

* Proposed Solution:

Reconductor the Bowie -
Burtonsville 230 kV 23045’
circuit and upgrade terminal
equipments at Bowie and
Burtonsville 230 kV substations
(B1593).

« Estimated Project Cost:
$8.0M

» Expected IS Date:
6/1/2016

PJM TEAC

9/8/2011

PEPCO Transmission Zone

e = | Bt Y
BigbarkBer 2
v L No solﬁeld LEGEND L
l_ ; i ®  Subsdentified Transmission Lines |
W akladl Substations kV
ni ) KV /\ 765
HEotelgMeadows ° 69KV /\ 500
¢ o  115kV /\ 345
138KV /A 230
o 230kV 138
o 345kV
115
©  500kV A /
/\ 69 /
: (s
(o) o) \“
1 aAcademy Jot. R/
N N ZHIgIRC hape 3 “ N ‘;44 ‘
Rleohd P N\ Crownsvifle’\/) W
b \ 2 W Y Steven'sville
\ Bestgate o
Prigst Bridgg : : Cedar Park | f*’u;}
; / Vista . Riva '\~‘ ad,:’ L‘ N | ID—PL[ ‘
_"O" St. Sub N »
Tenth St. . e
Southwestg i \ { W
- Hn  SmaURitchie \ Mdriott Hill
P Q. - Oak Grove ) L
T S U { i } ““

)/
7,
//

I

PIM©2011




A/

« Common Mode Outage
Procedure

* Overload on Bowie —
Burtonsville 230 kV 23042’
circuit for the tower-line outage
of the Chalk Point — Bowie
23065’ and Oak Grove —
Burtonsville 23045’ 230 kV
circuits.

* Proposed Solution:

Reconductor the Bowie —
Burtonsville 230 kV 23042’
circuit and upgrade terminal
equipments at Oak Grove and
Burtonsville 230 kV substations
(B1595).

« Estimated Project Cost:
$8.0M

» Expected IS Date:
6/1/2016

PJM TEAC

9/8/2011

PEPCO Transmission Zone

bakerbarkRel — =il
L Nol v{ Dolfield ! LEGEND 4
; l : il qd © Subsldentified Transmission Lines |
of oVl Substations kV
ni . kv /\ 765
HEfiokeIgMeadows o B9kV /\ 500
& o  115kV /\ 345
138KV A 230
o 230kV 138
o 345kV A 115
o 500kV A e
o 765KV L
=1
Btyrtonswlle ' afhcademy Jot )
Derwood Whiteoak R
) (S X
A MatigChapel™N (~. N A
Bowie) Highend pax b Crownsville™\// N
Bells Mill AR\ \ W Steven‘s(\;ﬂi
‘ Begtgate - /O
Bethesda h - 0 " )
EER | Prist Briddg % N\ cedarPark | '
v hiese ffakoma Vista \ Riva Ryad b & (@ OEL
Tenth St. -
Southwestganni \ {a il 3
sy e 9Ritchie \ Mariott Hill
P Q. ' Oak Grove )
q .S“\j’ / ‘; ; j
D, ’ i i
¢ X

A-Burch sHill

PIM©2011




b~ Y PEPCO Transmission Zone

« Common Mode Outage
Procedure

9

LEGEND i
¥ Old Farm ®  Subsdentified Transmission Lines
Substations kV

* Overload on Dickerson station kv A 765
“H” — Quince Orchard 230 kV i ﬁ ” i
23032’ circuit for the tower-line 138KV A 20
outage of the Dickerson station oo 18
“D” — Quince Orchard 230 kV il oy /A\ 5

circuits ‘23033’ & 23035’.
* Proposed Solution:

Reconductor the Dickerson
station “H” — Quince Orchard
230 KV ‘23032’ circuit and
upgrade terminal equipments at
Dickerson station “H” and
Quince Orchard 230 kV

Wilde Lake
nﬁhn

/-4 \NorbeCk

Derwood Whiteoak
o

Bells Mill

substations (81596) Bethesda
* Estimated PI‘OjeCt Cost: agarkDranesviIIe:‘“ . h NessTak 3
N ——_CIA = "O"St. Sub
$9.2M : L 7 Tenth St
3 5 Southwest
« Expected IS Date:
6/1/2016

PJM TEAC PIM©2011

9/8/2011




A/

« Common Mode Outage
Procedure

* Overload on Oak Grove -
Aquasco 230 kV ‘23062’ circuit
for the tower-line outage of the
Chalk Point — Bowie 23063’
‘23065’ 230 KV circuits.

* Proposed Solution:

Reconductor the Oak Grove -
Aquasco 230 kV ‘23062’ circuit
and upgrade terminal
equipments at Oak Grove and
Aquasco 230 kV substations
(B1597).

« Estimated Project Cost:
$27M

« Expected IS Date:
6/1/2016

PJM TEAC

9/8/2011

PEPCO Transmission Zone

L1 S

L Naar

ABS

LEGEND

Subs Identified Transmission Lines |

L]
Substations kV
Y /\ 765
o 69KV /\ 500
o 115kV /\ 145
138KV /A 230
o 230kV 138
. . Bells Mill o 345kV A 115
- Bethesda ©  500kV
/\ 69
f Van Ness // SonEan
\ 7R ./. koma T T
-~ CIA ~ "O"St. Sub PR\ N
[ Tenth St \ j

~ Southwest
o .Rosshn_Oak:Groye
7 e \‘s“‘i"'"“- /'/

Mariott Hill
1

B

PIM©2011




é/ PPL Transmission Zone

LEGEND

* Baseline analysis:

« Voltage drop violation on
Elimsport, Clinton and
Lycoming 230 KV substations
for towerline outage of the
Montour — Elimsport and ... Clinton
Montour — Clinton 230 kV °<\ ’
circuits Elimsport

« Proposed Solution:

Re-configure the Elimsport 230 Montour,
kV substation to breaker and
half scheme and install 80
MVAR capacitor (B1602).

« Estimated Project Cost:
$3.7M

« Expected IS Date:
6/1/2016

PENELEC ® Subs Identified Transmission Lines
- Substations kV

kv

o 69KV
o 115kV
138KV
230kV
345kV
500kV
765kV

765
500
345
230

138
115 -
69

e e e e b

® © o o

* Susque Yar:

>
U
97)

Hamilton
Eldred

PJM TEAC PIM©2011

9/8/2011




é/ PPL Transmission Zone

- Basecase Catagory C: . ="\ gast Paimer oo
. . ® Subsldentified Transmission Lines
« Voltage drop violation on pekatons 1
several 138 kV PPL 2 e A soo
. - o  115kV
substations for a line fault il . /
on Alburtis — Breinigsville s 138
. . PPL o bk /\ 115
500 kV circuit and stuck iy .
breaker at Breinigsville 500 et

kV substation. Breinigsvill\e ; Central Allento

Rolling Hills

«  Proposed Solution: ’ A'b”'"s% '{ f{

Reconfigure the Breinigsville i
500 KV substation with e

additional two 500 kV circuit | Buxmont
breakers (B1601). " 1 o

- Estimated Project Cost: wghwy s / e
$ 2.1 M PPL ( AV Moser Y North \Warte$

° leenck

« Expected IS Date: : ' ' e ‘
: per Providence

6/1/2015 > o | Twin Vet Cr°mby - itemash

oBetzwood Rlenkintoyn

- e

PJM TEAC PIM©2011

9/8/2011




A/

 PPL EU Reliability Principles
and Practices :

Exceeds maximum allowable load
drop guidelines for the loss of
Blooming Grove — Jackson 69 kV
and Peckville — Jackson 69 KV lines.

* Recommended Solution:

Build a new North Pocono 230/69 kV

substation. (B1524)

Build approximately 21 miles new
230 kV West Pocono — North
Pocono line (B1524.1)

Install 69 kV MOLSABs at Mt.
Pocono substation (B1524.2)

« Estimated Project Cost:

$17.6 M
$28.6 M
$0.38 M

« Expected IS Date:
11/30/2015

PJM TEAC

9/8/2011

PPL Transmission Zone

A\

Substations
kV

o 69KV

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

® © o o

LEGEND

kv

e B e

765
500
345
230
138
115
69

®  Subs Identified Transmission Lines

North Pocono

Jenkins
N\

Mountain

(<]

ear Creek
)

West Pocono

Jackson

€hanna T10 Yard McMichaels

Gilbert

Blooming Grove

Tannersville

Foxhillonroe g/
fards Cree)
|

PIM©2011




A/

 PPL EU Reliability Principles
and Practices :

Exceeds maximum allowable load
drop guidelines for the loss of East
Palmerton-Wagners #1 69 kV and
East Palmerton-Wagners #2 69 kV
Lines.

* Recommended Solution:

Build new West Pocono 230/69 kV
Substation (B1525).

Build approximately 16 miles new
230 kV Jenkins-West Pocono 230
kV Line (B1525.1).

Install Jenkins 3E 230 kV circuit
breaker (B1525.2).

« Estimated Project Cost:

$18.3 M
$28.5 M
$0.97 M

« Expected IS Date:
11/30/2015

PJM TEAC

9/8/2011

PPL Transmission Zone
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é/ PPL Transmission Zone

* PPL EU Rellablllty PflﬂClpleS N LEGEND N
and Pl‘aC'[ICGS : Suobstz::);l‘d;ntiﬁed :;ansmission Lines n
Exceeds maximum allowable load kv AN e
drop guidelines for the loss of double o ﬁ - N
circuit South Akron — Morgantown 138KV A 230 4
#1 and #2 69 kV lines. ° zzz:\\: A :13: bk

* Previous Solution: b0716 - Add ° 500KV AN \
Second 69 kV Circuit from - _

p=tfebanon

Morgantown to Twin Valley
* New Recommended Solution:

S. Reading
AES Ironwood P

Moser

Install a new Honeybrook — Twin ‘ s.

Valley 69/138 kV tie (B1526) Steeyd
- Estimated Project Cost: N S Akgon

-f.11 <lan o®. Manhai C

$763 M ;l;. (i)lllinsd ; PPL

.+ Expected IS Date: Pa g
W. Hempfield

Engleside

6/1/2016

Mil
Le
R WS A / 0
. g 0 A Wadad Ubafe Harbor /. B
\Bair p Creek / v -rgj[éwme
[Menge¥ Mills e wood £ 28 Rock . Ho?k'eésenDP.'_

> Muddy Run Clay :S'ilverbrookwest )

PJM TEAC PIM©2011

9/8/2011




é/ PPL Transmission Zone

, :
* PPL EU Rellablhty LEGEND N
PrlnC|pIes and Practices : Substz‘t‘:’;"";"““e" :\"ansm'ssmﬂ Lines .
Exceeds maximum allowable load drop 4 A\ 768 c
guidelines for the loss of double circuit o Q - N
South Akron — Morgantown #1 and #2 69 138Ky A 20 7
kV lines; loss of the double circuit Face ° 230k 138 -
Rock — Kinzer #13 & #13 69KV Lines; loss o 345kV VAN
of the double circuit Earl 69kV Taps. ° 500KV /\ e \
. ®  765kV
« Recommended Solution: peanon :

S. Reading \

Construct a new 230/69 kV North
Lancaster substation. The sub will be
supplied from the SAKR-BERK 230kV Line \
(81527) Stee .
Construct new 69/138 kV transmission '
from North Lancaster 230/69 kV sub to
Brecknock and Honeybrook areas
(B1527.1).

AES lronwood

S. Akron

Thregi{e Island o®- Manfisg, o

.}’. 0||inS PPL

Prince

W. Hempfield

« Estimated Project Cost: engsid
$765 M Le
$13.64 M es(Gai - < |coohvang :
o’ Qg #O° Ysafe Harbor 7. P
. EXpeCted IS Date: \Bair P _ Creek S 4 / - Talleyville
Menge$ Mills 2 WOD Face Rock Hotﬁkﬁssenm
6/1/2015 - P Clay (S'“\ferbeOLW_e?tAK

PJM TEAC PIM©2011

9/8/2011




é/ PPL Transmission Zone

. PPL EU Reliability VA — gy
Principles and Practices : WO o e eon Lines

« Exceeds maximum Y N E
allowable load drop T Q e
guidelines for the loss of "R
Breinigsville - Wescosville I N -
#1 & #2 69 KV lines. N VO W - i

« Recommended Solution: e [ 9
Install motor operated Wescosville\  covainln 7 —e T
switches on the Wescosville Roling Hils o //
- Trexlertown #1 & #2 69 kV M i Y 4
lines at East Texas y
Substation (B1528). g A Susmon "ot

- Estimated Project Cost: P Linton
$0.22 M ] Moser
« Expected IS Date: — ‘@ : Byw
6/1/2015 < F

PJM TEAC PIM©2011

9/8/2011




A/

 PPL EU Reliability
Principles and Practices :

 Overload on the 230/69 kV
150 MVA transformer at
Hosensack for stuck 230 kV
breaker at Hosensack that
interrupts two of the three
230/69 kV transformers.

* Recommended Solution:

Add a double breaker 230
kV bay 3 at Hosensack
(B1529).

« Estimated Project Cost:
$1.37 M

» Expected IS Date:
6/1/2015

PJM TEAC
9/8/2011

—

A\

LEGEND

®  Subs Identified

Substations

kV

°  69kV
o  115kV

138kV

o  230kV
o 345kV
°  500kV
®  765kV

Transmission Lines

kV

i i e

765
500
345
230
138
115
69

N. Bgfertown

Moser

oscosville 2 Central Allentown

V4
4
/4
/

PPL Transmission Zone

Glendon

Northampton GeMeration Statio

Allentown

Buxmont
./-’/‘

PECO

PIM©2011



é/ PPL Transmission Zone

. PPL EU Reliability -
Principles and Practices : Substatone 1 g nemission Lines
- Greater than 5% voltage AT,
drop on the Lock Haven ring | ‘ _ A
69 kV bus during o o o
maintenance conditions for I AN
the loss of Lycoming-Lock &
Haven #3 69KV line.
« Recommended Solution: Lycoming Siston

Replace Lock Haven 69 kV
ring bus with standard
breaker and half design

(B1530).
« Estimated Project Cost:

$20.5 M APS
« Expected IS Date:

6/1/2013

Hamilton
]

PJM TEAC PIM©2011

9/8/2011




é/ PPL Transmission Zone

 PPLEU Re“ablllty : LEGEND

Principles and Practices : comng SN | . e e /
- Maintenance/outage of == Lo A /
Sunbury generation units 20 A ﬁ
#1, #2, and #3 will cause Do
normal rating violations. - . e s

The loss of either T22 or
T23 transformer will cause
emergency rating violations. APS . Sunbury

e Recommended Solution:

Upgrade Sunbury T22 and
T23 transformers to 170

Hamilton
Eldred

MVA each (B1531). e
« Estimated Project Cost:
$8.68 M
« Expected IS Date:
6/1/2012 ’/g‘“/

PJM TEAC PIM©2011

9/8/2011




é/ PPL Transmission Zone

PPL EU R . ‘- . . AGrover ; lemmm, ~.

. eliability Principles LEGEND y
and Practlces Sl:bst::ib;l:isenufied :\l;ansmission Lines ;

« Exceeds maximum allowable A
load drop guidelines for - Ee
maintenance/outage of L
Sunbury generation units #1, S
#2, and #3 and loss of o
Sunbury — Susquehanna 230 Sinon et

Susquehanna

KV line and Sunbury T22.
« Recommended Solution: o N

Install new 32.4AMVAR osioe
capacitor bank at

. Colum Hanlvood

Sunbury(B1532). -
« Estimated Project Cost:

$0.842 M Sunbuty,
« Expected IS Date:

6/1/2012

Frackyite

Hamilton
Eldred

PJM TEAC PIM©2011
9/8/2011




é/ PPL Transmission Zone

. PPL EU Reliability Principles / <
and Practices : st o nes
« Overload on the Lycoming- R
Lock Haven #1 69KV line and = / AT
Lycoming-Lock Haven #2 oo
69KV line for the loss of the . o NS
Lycoming-Lock Haven #3 and o
Lycoming-Lock Haven #4
69KV lines (tower). Lycoming Cliton

e Recommended Solution:

Rebuild Lycoming-Lock
Haven #1 and Lycoming-Lock
Haven #2 69KV lines (B1533).

« Estimated Project Cost:

$17.74 M APS
« Expected IS Date:

6/1/2015

Hamilton
)

- /

PJM TEAC PIM©2011

9/8/2011




é/ PPL Transmission Zone

 PPL EU Reliability Principles *

and Practices :  men m
. Overload Sunbury-Milton 7 A
69KV line for the loss of the [} _‘ AT A
Clinton-Milton 69kV line. AV A
- Recommended Solution: oy Gl o ’
Rebuild 1.4 miles of the o
Sunbury-Milton 69kV | e
(B1534). -
« Estimated Project Cost: -
$1.8 M
« Expected IS Date: A
6/1/2014

Hamilton
Eldred

PJM TEAC PIM©2011
9/8/2011




é/ PPL Transmission Zone

I h
LEGEND

 PPL EU Reliability
Principles and Practices:

« B1204 scope and cost
change.

* New Breinigsville 230/69 kV
substation is replaced with

O Froposed Statons
4 ®  Jubs Idemified
Substations

M v

128xv

=

o S5V
oS00V
e TESwvV
Northampton 3an Transmission Lines

1 A us
new Breinigsville ¥
500/138/69 kV Substation Alentown A s v

/\ 5o
Contral Allentown 78

(B1204).

« Estimated Project Cost:
Previous - $34.65 M
New = $40.13 M

* Proposed IS Date:
6/1/2015

PJM TEAC PIM©2011

9/8/2011




‘é/ PSEG Power

« The Bergen 230 kV \//_\QJHM e
breakers ‘GSU1’, ‘GSU2, Kair Lawn
and ‘GSU3’ are North Paterso anBIvd

. QWarren Point

] NS

overstressed fergeted Su b
nglewool o
. 40th St. c ;
* Proposed Solution: Replace {
the Bergen 230 kV breakers s
‘ y ¢ y ‘ ’ Great Notc
GSU1’, ‘GSU2’, and ‘GSU3’ >
LEGEND
(b1521_b1523) e Subs Identified
. . LAsBuRena Substations
« Estimated Project Cost: RSEG K
o BOKV
$1.0 M per breaker o o sk
ook Rd. 0 138KV
° . Z ; ° 230KV
Expected IS Date: .::ngsmd l . m
6/01/2014 ~ 7 o 500KV
.: brook NUT Mesdows e  765kV
i, pike - ahgmg Transmission Lines
H arion \ ; kv
1 /\ 69
Egfex Ti b el eijort /\ 115
ry st. /L i 138
‘ /\ 230
uarefNewark Bay
! g /\ 345
Passaic Valley Sewerage Comn;issioﬁ /\ 500
A ' ' /\ 765

PJM TEAC PIM©2011

9/8/2011




A/

Scope Change: Baseline upgrade
B1154 — West Orange Conversion

Original Project Drivers: numerous
thermal and voltage violations for
various NERC C3 contingency pairs

Project Description: Convert the
West Orange 138 kV substation ,
the Roseland to West Orange and
Roseland to Sewaren lines from 138
kV to 230 kV

Scope Increase due to more
extensive transmission structure
work, permitting and siting costs
and contract labor costs.

Original Estimated Cost:
$200 M

New Estimated Cost:
$336 M

Expected IS Date:
06/01/2014

PJM TEAC

9/8/2011

PSEG Transmission Zone

A Dot Summit
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[

RE , Spraify Brgok
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// Turnpikety g
ester (fraynor PSEG
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LEGEND
®  Subs Identified ige
Substations
kv
o 115kV ale
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©  500kV
®  765kV
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1 /A 2%
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/A 765
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é/ PSEG Transmission Zone

. . ~— Forrestal (\
- Baseline upgrade B1156 — Burlington — e
Camden — Cuthbert Conversion scope i .
change i‘ o
«  Original Project Drivers: Voltage i M
violations for multiple NERC C3 = P [ S il e
contingency pairs R ~N Yardville
Project Description; Convert A o A e
Burlington, Camden and Cuthbert " | Woodboume e S
2 Ford Mill .—

stations and associated lines from 138 S S =Ly pmilie

kV to 230 kV operation Bt - JopL
. oByberry
. Scope Increase due to more extensive sing y ;ooks@/
- : . Jenkintown g0
transmission structure and substation : C:emwgox Chase’® Crovdos LEGEND
. . - ®  Subs Identified
work, permitting and siting costs and Ayonte " A Sitaisfins
ayne Jg ' 200" Golmesburg
contract labor costs. \Rosboroudn Waneeta 9 Hoeganaes W
«  Original Estimated Cost: St ) 138K
5 ichmbnd ©  230kV
$150 M . aster 5 ©  345kV
. la Prrish Delaware © 500KV
«  New Estimated Cost: Lk g g
Pa . | puthbert Bivd. Transmission Lines
$38 1 M > od ' Camden Cogen kV
Macdagd® i /\ 15
d EXpeCtEd IS Date: Gloucester 138
/\ 230
06/01/2014

PJM TEAC PIM©2011
9/8/2011



é/ PSE&G Transmission Zone

«  The following breakers are b e
overstressed: e Lawn .
— Bergen 138 kV breaker ‘30P’ :
— Bergen 138 kV breaker ‘80P’ DogniEanee an Bivd
— Bergen 138 kV breaker ‘70P’ ) ren Pt R
— Bergen 138 kV breaker '90P’ =
— Bergen 138 kV breaker ‘50P’ _46th st
— Bergen 230 kV breaker ‘12H’
— Bergen 230 kV breaker ‘21H’ dler Rd-
— Bergen 230 kV breaker ‘11H’ >°Great Notch [1
— Bergen 230 kV breaker ‘20H Ciftom” P
®  Subs |dentified
«  Significant Driver: Install 230/138 kV East Rutherford S bstations
transformer at Bergen (b1082) REC kv
Carlstadt . oy
*  Proposed Solution: ’ . iy
138kV

Jook Rd.

230kV

Belleville °
o A 2 ©  345kV
\ Kingsland pLioestead A o

— Replace the Bergen 138 kV breaker
'30P’ with 80 kA (b1082.1)

500kV

— Replace the Bergen 138 kV breaker AT ModMows ., 7 / o 765KV

‘80P’ with 80 kA (b1082.2) e N Hoeken Transmission Lines

HydsfPMarion| | ‘ kv

— Replace the Bergen 138 kV breaker o o i /\ 69

'70P’ with 80 kA (b1082.3) eorreTES ]| LozarR Jewsort A s

Foend ! 4 ;

— Replace the Bergen 138 kV breaker bl =) A ;zs

'90P’ with 63 kA (b1082.4) g by GLLEE I‘ ; /\ 345
— Replace the Bergen 138 kV breaker Y L f\\ jzz

'50P’ with 63 kA (b1082.5)

i -/

PJM TEAC PIM©2011

9/8/2011




B/

*  Proposed Solution (cont’d).

— Replace the Bergen 230 kV breaker
'12H’ with 80 kA (b1082.6)

— Replace the Bergen 230 kV breaker
'21H’ with 80 kA (b1082.7)

— Replace the Bergen 230 kV breaker
"11H’ with 80 kA (b1082.8)

— Replace the Bergen 230 kV breaker
'20H’ with 80 kA (b1082.9)

« Estimated Project Cost:
— $1.5 M per breaker for each 80 kA
breaker
— $0.6 M per breaker for each 63 kA
breaker

« Expected IS Date:
6/01/2014

PJM TEAC

9/8/2011

PSE&G Transmission Zone
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A/

« The following breakers are

overstressed:
— Branchburg 230 kV breaker ‘81H’
— Branchburg 230 kV breaker ‘72H’
— Branchburg 230 kV breaker ‘61H’
— Branchburg 230 kV breaker ‘41H’

«  Significant Driver: Build a new 230
KV circuit from Branchburg to
Middlesex Sw. Rack (b1155)

*  Proposed Solution:

— Replace the Branchburg 230 kV
breaker '81H’ with 63 kA (b1155.3)

— Replace the Branchburg 230 kV
breaker '72H’ with 63 kA (b1155.4)

— Replace the Branchburg 230 kV
breaker '61H’ with 63 kA (b1155.5)

— Replace the Branchburg 230 kV
breaker '41H’ with 63 kA (b1155.6)

« Estimated Project Cost:
— $0.6 M per breaker

+ Expected IS Date:
6/01/2014

PJM TEAC

9/8/2011

PSE&G Transmission Zone
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é/ PSE&G Transmission Zone

»  The following breakers are — ‘
LEGEND
overstressed: ®  SubsIdentified Transmission Lines
— Camden 230 kV breaker ‘22H’ Substations kV
— Camden 230 kV breaker ‘32H’ kv A\ 765
— Camden 230 kV breaker ‘21H’ o ol {0
o 115kV /\ 345
L . el /\ 230
«  Significant Driver: Convert the o 230KV i
Burlington, Camden, and Cuthbert ? :‘;Z:X A 115 L
Blvd 138 kV substations from 138 kV Y e N e
to 230 kV (b1156) Falls @7 Zonial
Crosswickss
*  Proposed Solution: Sl
— Replace the Camden 230 kV breaker CooketsGn
'22H’ with 80 kA (b1156.13) :
— Replace the Camden 230 kV breaker evmown
'32H’ with 80 kA (b1156.14) ; ,;gHOGQa"ae
— Replace the Camden 230 kV breaker PEEG

imhaminson

'21H’ with 80 KA (b1156.15) < (\. LaureiLumferon

« Estimated Project Cost:
— $1.5 M per breaker

« Expected IS Date:
6/01/2014

Cuthbert Bivd.  \ cey's CO,

~ Lombard \
fwood.  Camden Cogen  M&flion

. ADepthard
r _Eddys‘tbﬁe ofofare _Alver Lake

Mi eton o=

>
O

PJM TEAC PIM©2011
9/8/2011




B/

. Fault levels are above 63 kA at the
Camden 230 kV substation.

«  Significant Driver: Convert the
Burlington, Camden, and Cuthbert
Blvd 138 kV substations from 138 kV
to 230 kV (b1156)

*  Proposed Solution:

— Rebuild the Camden 230 kV
substation to 80 kA (b1156.19)

« Estimated Project Cost:
- $18M

« Expected IS Date:
6/01/2014

PJM TEAC

9/8/2011

PSE&G Transmission Zone
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B/

The following breakers are

overstressed:
— New Freedom 230 kV breaker ‘50H’
— New Freedom 230 kV breaker ‘41H’
— New Freedom 230 kV breaker ‘51H’

S huylklllLombard

Paseyark rafls Ferry

H
E}né ECO
/'0

Significant Driver: Convert the
Burlington, Camden, and Cuthbert
Blvd 138 kV substations from 138 kV
to 230 kV (b1156)

PSE&G Transmission Zone

Tuna Rount Laurel \

Cuthbert Blvd.

Camden Cogen

Gloucester PSEG

le Point Cogen
Beaver Brook

.LEGEND
Proposed Solution: | o subs identifed
Substations
— Replace the New Freedom 230 kV KV
breaker '50H’ with 63 kA (b1156.16) °  6oKkV
o  115kV
— Replace the New Freedom 230 kV /3 138KV
breaker '41H’ with 63 kA (b1156.17) °  230kv
o 345
— Replace the New Freedom 230 kV ° 5:0:z
breaker '51H’ with 63 kA (b1156.18) o 765KV
Transmission Lines
. . kV
Estimated Project Cost: /\ 785
—  $0.6 M per breaker /\ 500
/\ 345
Expected IS Date: A 2%
6/01/2014 i
/\ 115
/\ 69

)
:I/}eptford

er Lake

New FreedomI

Monroe

PJM TEAC

9/8/2011
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A/

« The following breakers are

overstressed:
—  South Waterfront 230 kV breaker ‘“12H’
—  South Waterfront 230 kV breaker ‘22H’
—  South Waterfront 230 kV breaker ‘32H’
—  South Waterfront 230 kV breaker ‘52H’
—  South Waterfront 230 kV breaker ‘62H’
—  South Waterfront 230 kV breaker ‘72H’
—  South Waterfront 230 kV breaker ‘82H’

»  Significant Driver: Build second 230
kV underground cable from Hudson
to South Waterfront (b1304.4)

*  Proposed Solution:

— Replace the South Waterfront 230 kV
breaker "12H’ with 80 kA (b1304.7)

— Replace the South Waterfront 230 kV
breaker '22H’ with 80 kA (b1304.8)

— Replace the South Waterfront 230 kV
breaker '32H’ with 80 kA (b1304.9)

— Replace the South Waterfront 230 kV
breaker '52H’ with 80 kA (b1304.10)

— Replace the South Waterfront 230 kV
breaker '62H’ with 80 kA (b1304.11)

PJM TEAC

9/8/2011

PSE&G Transmission Zone
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B/

*  Proposed Solution (cont’d).

Replace the South Waterfront 230 kV
breaker '72H’ with 80 kA (b1304.12)

Replace the South Waterfront 230 kV
breaker '82H’ with 80 kA (b1304.13)

« Estimated Project Cost:

$1.5 M per breaker

« Expected IS Date:
6/01/2015

PJM TEAC

9/8/2011

Jraynor

Al

PSE&G Transmission Zone

kV

Subs Identified Transmission Lines
Substations
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115kV
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B/

« The following breakers are

overstressed:
— Essex 230 kV breaker ‘20H’
— Essex 230 kV breaker ‘21H’
— Essex 230 kV breaker ‘“10H’
— Essex 230 kV breaker ‘“11H’
— Essex 230 kV breaker ‘“11HL’

«  Significant Driver: Convert the
existing 'D1304' and 'G1307' 138 kV
circuits between Roseland - Kearny-
Hudson to 230 kV operation
(b1304.1)

*  Proposed Solution:

— Replace the Essex 230 kV breaker
'20H’ with 80 kA (b1304.14)

— Replace the Essex 230 kV breaker
'21H’ with 80 kA (b1304.15)

— Replace the Essex 230 kV breaker
"10H’ with 80 kA (b1304.16)

— Replace the Essex 230 kV breaker
"11H’ with 80 kA (b1304.17)

PJM TEAC

9/8/2011
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é/ PSE&G Transmission Zone

H 1) L] ‘\
*  Proposed Solution (cont’d). J—
— Replace the Essex 230 kV breaker o RS AL I D
’11HL’ with 80 kA (b1304.18) Substations kv
kv /\ 765
o 69KV /\ 500
« Estimated Project Cost: ° :;th /\ 35
—  $1.5 M per breaker o a0k N iz
+ Expected IS Date: ¥ kv A 15
©  500kV
6/01/2015 v 7eE A

PJM TEAC
9/8/2011
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« The following breakers are

overstressed:
— Athenia 230 kV breaker ‘21H’
— Athenia 230 kV breaker ‘41H’

»  Significant Driver: Build second 230
kV underground cable from Bergen
to Athenia (b1304.3)

*  Proposed Solution:

— Replace the Athenia 230 kV breaker
'21H’ with 80 kA (b1304.5)

— Replace the Athenia 230 kV breaker
'41H’ with 80 kA (b1304.6)

« Estimated Project Cost:
— $1.5 M per breaker

« Expected IS Date:
6/01/2015

PJM TEAC

9/8/2011
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. Fault levels are above 63 kA at the
Athenia 230 kV substation.

»  Significant Driver: Build second 230
kV underground cable from Bergen
to Athenia (b1304.3)

*  Proposed Solution:

— Rebuild the Athenia 230 kV
substation to 80 kA (b1304.20)

« Estimated Project Cost:
- $21 M

« Expected IS Date:
6/01/2015

PJM TEAC

9/8/2011
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 Fault levels are above 63 kA at the
Bergen 230 kV substation.

»  Significant Driver: Build second 230
kV underground cable from Bergen
to Athenia (b1304.3)

*  Proposed Solution:

— Rebuild the Bergen 230 kV
substation to 80 kA (b1304.21)

« Estimated Project Cost:
- $0M
— The cost for this upgrade has
already been captured in the cost
estimate for b1304.1 and b1304.2.

« Expected IS Date:
6/01/2015

PJM TEAC

9/8/2011
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é/ PSE&G Transmission Zone

kV

«  The following breaker is (Hiectmans SWEN,__ iidansna e
North Paterso”RWarren Point
overstressed:
—  Newport R 230 kV breaker ‘23H’ = e —
o BonRd. : ' addle Broot
»  Significant Driver: Build second 230 g ) ’
kV underground cable from Hudson o) e et
to South Waterfront (b1304.4) /-/ : e
° Proposed SO|Ut|0n: VYest Caldwell East Rutherford o //"
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é/ PSE&G Transmission Zone

*  The following breakers are 2 /“‘\,/ ..
overstressed: : Pleasant all'ék h ®  Subs Identified Transmission Lines
— Gloucester 230 kV breaker ‘21H’ _Butkingham | Substations kv )
—  Gloucester 230 kV breaker ‘51H’ Hy AT
— Gloucester 230 kV breaker ‘56H’ Linton : f?::v Q :2: ~
—  Gloucester 230 kV breaker ‘26H’ i 138k A 20
— Gloucester 230 kV breaker ‘71H’ 4 o B 138
o 345kV /\ 115
«  Significant Driver: Build two new o AN
parallel underground circuits from
Gloucester to Camden (via Cuthbert ina =
Blvd) (b1398) B“”"gg}ggn Codketonn

evittown{

*  Proposed Solution:

— Replace the Gloucester 230 kV breaker
'21H’ with 63 kA (b1398.15)

— Replace the Gloucester 230 kV breaker
'51H’ with 63 kA (b1398.16)

— Replace the Gloucester 230 kV breaker
'56H’ with 63 kA (b1398.17)

— Replace the Gloucester 230 kV breaker
'26H’ with 63 kA (b1398.18)
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CAmden Mo <Q LaurLu pjerton

: & Tunnel ;
Bryn MawrParrish Lombard Cuthbert Blvd.
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é/ PSE&G Transmission Zone

. , . ™\ Earrdetal \
«  Proposed Solution (cont'd): _ A . LEGEND :
—  Replace the Gloucester 230 kV breaker Bieasan el vy = - enig mnenisson e
71H’ with 63 KA (b1398.19) skingham | Substations kv \
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. . inton o ~
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« The following breakers are

overstressed:
— Tosco 230 kV breaker ‘CB1’
— Tosco 230 kV breaker ‘CB2’

*  Proposed Solution:

— Replace the Tosco 230 kV breaker
'CB1’ with 63 kA (b1539)

— Replace the Tosco 230 kV breaker
'CB2’ with 63 kA (b1540)

« Estimated Project Cost:
— $0.6 M per breaker

« Expected IS Date:
6/01/2015

PJM TEAC

9/8/2011
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. Fault levels are above 80 kA at the
Hudson 230 kV substation.

«  Significant Drivers: BRH alternative
upgrades (b1304)

*  Proposed Solution:

— Create baseline upgrade to ensure
the Hudson bus tie is open

— Open the Hudson 230 kV bus tie
(b1541)

« Estimated Project Cost:
- $0M

« Expected IS Date:
6/01/2015

PJM TEAC

9/8/2011
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« The following breakers are

overstressed:
— Sewaren 138 kV breaker '31P’
— Sewaren 138 kV breaker’1PL’

«  Significant Driver: Replace the
Sewaren 230/138 kV transformer
(s0260)

*  Proposed Solution:

— Replace the Sewaren 138 kV breaker
'31P’ with 63 kA (s0260.2)

— Replace the Sewaren 138 kV breaker
"1PL’ with 63 kA (s0260.3)

« Estimated Project Cost:
— $0.6 M per breaker

« Expected IS Date:
6/01/2013

PJM TEAC
9/8/2011
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A/

 Fault levels are near 63 kA
at the Burlington 230 kV
substation.

« Significant Driver: Convert
the Burlington, Camden,
and Cuthbert Blvd 138 kV
substations from 138 kV to
230 kV (b1156)

* Proposed Solution: Rebuild
the Burlington 230 kV
substation to 80 kA
(b1156.20)

« Estimated Project Cost:
$5 M

» Expected IS Date:
6/1/2014

PJM TEAC

9/8/2011
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é/ PSE&G Transmission Zone

«  Common Mode Outage Procedure: B 74 fGuckingham
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‘f ] Substations kV
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é/ PSE&G Transmission Zone
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é/ PSE&G Transmission Zone

« Common Mode Outage ot Mahwan pr— P
Procedure S i

 Overload on the Essex - Siw
Kearny 230 KV circuit for the | =i N sss
tower-line outage loss of the a e
Hudson — Essex and NJT Cotngrongt A
Meadows — Athenia 230 kV s Caldig o \‘ i
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A/

« Common Mode Outage
Procedure:

 Overload on the Camden —
Richmond 230 kV circuit for
the loss of several bus and
line fault stuck breaker
contingencies.

* Proposed Solution:

Upgrade the PSEG portion
of the Camden — Richmond
230 kV to a six wire
conductor and replace
terminal equipments at
Camden (B1590).

« Estimated Project Cost:
$40 M

« Expected IS Date:
6/1/2016

PJM TEAC

9/8/2011
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A/

B1099 Upgrade Scope Change

The baseline upgrade B1099 - Build a
new 230 kV substation by tapping the
Aldene — Essex circuit and install three
230/26 kV transformers, and serve
some of the Newark area load from the
new station - was identified as part of
the 2009 RTEP to resolve N-1-1
violation in PSEG

Project cost has increased to include a
third transmission feed from West
Orange to address PS reliability criteria
and to address higher than expected
real estate costs.

Original Estimated Project Cost:
$137 M

New Estimated Project Cost:
$230 M

Expected IS Date:

6/1/2014

PJM TEAC

9/8/2011
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Y GenOn/Mirant

GE

« The Chalk Point 230 kV
breakers ‘4C’, ‘5C’, ‘6C’, and
“7C’ are overstressed

LEGEND
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Substations
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- Proposed Solution: Replace o
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o 500kV
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Transmission Lines
kv
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« Estimated Project Cost:
$2 M per breaker

» Expected IS Date:
12/31/2014
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A/

The Raritan River 230 kV
breaker ‘BK15’ is
overstressed

Proposed Solution: Upgrade

or replace the Raritan River
230 kV breaker ‘BK15’
(b1520)

Estimated Project Cost:
$200 K

Expected IS Date:
6/01/2013

PJM TEAC

9/8/2011
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=~ %4 Baseline Reliability Summary

« Baseline upgrade solutions in this presentation (with the
exception of DEOK) will be Proposed to the PJM Board in
October 2011 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

« DUKE 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

PJM TEAC PIM©2011

9/8/2011
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é/ Duke Energy Ohio Kentucky

* The following DEOK upgrades were previously
presented but have been assigned new baseline

upgrade identifiers due to a conflict with existing
upgrade identifiers

M TEAC

PJ
9/8/2011




é/ Duke Energy Ohio Kentucky Transmission Zone

e Common Mode Violation
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é/ Duke Energy Ohio Kentucky Transmission Zone

»  Generator Deliverability Violation
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/ o Feld Cedarville
|- O~ LateralOakley
J‘ 7 RochelleAshian Redbank
| I Newtown
.2 la MSD . Sum

Brighton ;
CharlesE ront
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é/ Duke Energy Ohio Kentucky Transmission Zone

»  Generator Deliverability Violation

L L A A Lotk Sazh 1

LEGEND t:‘
. . ®  Subs Identified Transmission Lines
*  The circuit 4562 Wpodgd_ale - Sihsictine | & k
Todhunter 345KV circuit is KV A 765 M
overloaded for the loss of circuit \ . /\ 500 N
o 115kV /\ 345 N
#4561 — 138KV /\ 230 S
| _ o 230kV o
. ) | Carlisle ut o iEky
« Recommended Solution: i /\ 15 -
. Coll Ci 9
« Replace wavetraps and line s 2 o /\ 89
. |
switches (B1706) | \
| Collinsyille
. i i : / Todhunter i
Estimated Project Cost: $0.21M Wood<dale MOET ot Mart sv%
° N
Bethany
Drewersburg Bishop
K 1 Hamilton
| Flirfleldy ) ForPmer—
Yo g ¢ ::lall i’Kerm)e::nmmlck
},‘"l . ause" Cornell%
Mapleknoll ‘Evendale S
‘ ( Mt. Healthy Reading Remingtgn
sl Finneytownp/ . | Deer Park '
/ o Feld Cedarville
|- O~ LateralOakley
J‘ 7 RochelleAshian Redbank
| I Newtown
.2 la MSD . Sum

Brighton ;
CharlesE ront
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é/ Duke Energy Ohio Kentucky Transmission Zone

«  Common Mode Violation [ . L N N
Millikin
LEGEND
. . . . Betiai ®  Subs Identified Transmission Lines

« The Berjord - Tobasco 138kV circuit Sihsictine | &

(#1885) is overloaded for several KV A 765

multiple facility contingencies; Vi ‘Kempe?immick f‘f::v /\ 500
. The Red Bank - Oakley 138kV il 4 ke B /Q i

circuit (#885) is overloaded for kel 'i"e’;‘,’a'e “;::?:gt N 138

. - . eadin °
several multiple facility Morgan Fifheyiown /0 . Beer Bard e AN
rminal o 500KV
contingencies. i FeldN o 7650y AN
= Oakley\. Redbank

«  Recommended Solution: e Bnghmc;::;“::ﬁ; n:‘. TR | -
* - Add a 138/69kV transformer at .. DEOK cnchgFront S rer NI (sice X

Newtown substation (B1707.1) N po Ford

- Add a new 69kV line Newtown — a\

Mt. Washington Bl7_07.2) MBGCH ord Hgermont

- Add a new 69kV line Newtown — I~ v gk

Berkshire (B1707.3) '

- Reconfigure the 69kV loop

(B1707.4) e

Kenton ' W.H. Zimmer

«  Estimated Project Cost: $8M |

« Expected IS date: 06/01/2014 / S

PJM TEAC PIM©2011
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é/ Duke Energy Ohio Kentucky Transmission Zone

« Common Mode Outage E 5 w0

Procedure B s (
« the Red Bank - Oakley wn (K \

138KV circuit (#885) is 7 sorop il

overloaded (104.13%) for \ 1 s

the tower contingency of / il R

losing both circuits #1885 M ety oy _remnady

and #886 | / Midmminal i Feldthan  Cedarville
« The metering equipments eepaft OB g dbank

will be replaced (B1575) i et S ) [ e
 Estimated Project Cost: > S Gl = Ford

$0.2M O SN ke

Y Eflanger Silver Groveofermont

 Projected IS date: — SRS

6/1/2012 |

Kenton H. Zimmer R

PJM TEAC PIM©2011
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é/ Duke Energy Ohio Kentucky Transmission Zone

« Common Mode Outage [ Mk e
Procedure . Hotnan Sl:bstz:::)::ntiﬂed :\r/ansmission Lines
 The Beckjord - Tobasco o K e
138KV circuit (#1885) is orkemper o A s
— | °meon . 138KV A 230
overloaded (100.82%) for — - Mepielnoll —  [Evendgle  WOTIOOTER] o 0
- Healthy Reading Remingtan | | .5,y
ofgan Finneytown r%inal Deer Park e /\ 15
enkel Feld ®  765kV /\ e
:ge[a|03kley

losing both circuit #3881 T
and circuit #6984 ey Bright°§:f:§"?s-wa"A\{WW%M e e
« The metering equipments - DECK cnertes ™™ Tobasco, Lovi

will be replaced (B1577) R
- Estimated Project Cost: MBeckwL""e -
$O ] 2 M Boone ,‘\1\

* Projected IS date:
6/1/2012 Kenton ‘\\‘r 'H. Zimmer

the tower contingency of [

Brown

PJM TEAC PIM©2011
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Potential 2011 RTEP Upgrades




A/

* Single Contingency Violation —
Dominion Criteria

An outage of Line #2090(Ladysmith CT — Mine
Rd 230 kV) overloads Line #47(Four Rivers —
Kings Dominion 115 kV) (P PT5 off line)

An outage of Fredericksburg — Slabtown 115
kV cause low voltage at Slabtown (Four
Rivers off line)

Potential Solution:

. Uprate or rebuild Line #47
. Install capacitors

. Convert load from 115 kV System to
230 kV System

Potential IS Date: 6/1/2016

PJM TEAC

9/8/2011

Dominion Transmission Zone

L P

I
LEGEND Fredericksburg( Birchwood
*  Subsldentified Transmission Lines }P¢ ) Comorn D'P3
e Road o, ¢
/| Substations \/ 115kv ve|D.P. siagtown D.P.
° MSkV 138 kV 5 P -‘
138 kV \/ 230 kV ]
S Sk \/ 345kv "
q o a3s5kv \/ s00kv avern .F’. "
o 500 kV \/ 765k &
° 765KV \/ HvoC ’ 5 ncello \ -‘
—River D.P. M
Somerset 4 Waodpecks .:.
—o
\L QT
North Anna Ladysmit Uy ~shns
[ - St. Jo :
South Apna Pumping Station Dominion .
- ]
Logisa ’
oui¥s Pumping Station g
.
N
]
North Doswell D.P. ;
Kings Dominion D.P. .
Four;Rivers
Greenwoed-D.A &—e____o
o Hanove
J rerorS ‘ '_/
2 L ‘l‘ k

PIM©2011




Retirement Analysis Update

PJM TEAC PIM©2011

9/8/2011



Altavista Retirement Upgrades

Altavista is planned to
deactivate on 09/13/2010




b~ Y AEP Transmission Zone

*  Generator Deliverability violation i

« Thermal violation on Altavista- Monsta
Leesville 138 kV line for the loss of Otter
Banister-Bearskin-Smith Mountain Altavista e o
138 kV line + Bearskin 138/69 kV Whitshouse | aesville / 24 * R

transformer as a result of Altavista
63.7 MW generator retirement.

Klopma ex_River

« Altavista area re-configuration:

Smith Mountain Crit D-P. Higkory Grove B.P,
— Perform sag study on Altavista- Mf. Airy LEGEND <
Leesville 138 kV line (b1712.1) ®  Subs Identiied
. . . o Substations
— Rebuild the line Altavista- Perffook etnaDominion kv
Leesville 138 kV line (b1712.2) Gretna D.P. = N
o  115kV
Climax L
» Estimated Project Cost: $7,520,500 Shockes D.P. o 230kV
©  345kV
* Required IS Date: N/A AED o 500k
— Chatham - e

Transmission Lines

earskin KV

69

115
138
230
345
500
765

Banister

B St ot B e

AEP

PJM TEAC PIM©2011
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Burger 3 Retirement Upgrades

Burger unit 3 is planned to
deactivate on 9/1/2011




B/

* Due to the expected generation
retirements at Burger, the following
upgrade is proposed to reinforce the
Burger area:

»  Burger area re-configuration:(b1694)

— Create Brookside - Reedsburg -
Longview 138 kV line

— Open Burger-Cloverdale #2 &
#3 138 kV lines

« Estimated Project Cost: NA
* Required IS Date: 9/1/2011

PJM TEAC

9/8/2011

ATSI Transmission Zone

R o, ¢
ATSI
P .
AEE Brookside
[ ]
Howard Shelby
L . Cairns
ongview Madison

Leaside GM °

North Lexingthon
Galion

Apple Valley

Wellington West Me

Ryan
East Wooster
Canal Road
Wooster
LEGEND
® Subsldentified Transmission Lines
Substations kV
KV /\ 765
o 69kV /\ 500
o 115kV /\ 345
138kV /\ 230
o 230kV 138
o 345kV /\
15
o 500kV
/\ 69
®  765kV

PIM©2011




b~ Y ATSI Transmission Zone

«  Due to the expected generation e
retirements at Burger, the following
upgrade is proposed to be
advanced:
« Galion-GM Mansfield-Longview 138
kV line: Bypass GM Mansfield
substation (b1585)
Chatfield
 PJM Required Date: Advance from
6/1/2016 to 9/1/2011 AIS] |
Brookside
*  Expected IS Date: 6/1/2012 AEP SR
Bucyrus Center SulPhur Springs Sheloy
GM Longview
almatia Leaside ® [ ] Madison
Galion North Lexingth LEGEND
s ® Subsldentified Transmission Lines
Apple Valley Substations kV
kv /\ 765
o 69KV /\ 500
] 115kV /\ 345
138KV /\ 230 9
°  230kV 138
° 345kV
o 500kV Q ;;5
Mownt Vernon e  765kV

PJM TEAC PIM©2011
9/8/2011




b~ Y ATSI Transmission Zone

«  Due to the expected generation Faber
retirements at Burger, the following
upgrade is proposed to be
advanced: B

» Replace Barberton - Star 138 kV #1
wavetrap, CFZ relay, and line exit
conductor at Barberton (b1285)

 PJM Required Date: Advance from

LK Galaxie

DarrowTe frex

Ira

West Akron 220

Ryan Pine
6/1/2015 to 9/1/2011 ATSI AetnaEvans
«  Expected IS Date: 6/1/2012 2N
an ilchris
Star ?arberton South Akron
oxx¥’
t|
LEGEND
® Subsldentified Transmission Lines
Substations kV
East Wooster kV /\ 765
Canal Road o 89KV /\ 500
AEP o 115kV /\ 345 N
Wooster 138kV /\ 230
pple Creek | ° 230KV 138
o 345kV
115
o 500kV k 6 S
°  765kV

PJM TEAC PIM©2011
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b~ Y ATSI Transmission Zone

«  Due to the expected generation Faber
retirements at Burger, the following
upgrade is proposed to be
advanced: B

« Barberton - Star 138 kV #2: Change
the relay setting limit at Barberton
(b1586)

 PJM Required Date: Advance from

LK Galaxie

DarrowTe frex

Ira

West Akron 220

Ryan Pine
6/1/2016 to 9/1/2011 ATSI AetnaEvans
«  Expected IS Date: 6/1/2012 2N
an ilchris
Star ?arberton South Akron
oxx¥’
t|
LEGEND
® Subsldentified Transmission Lines
Substations kV
East Wooster kV /\ 765
Canal Road o 89KV /\ 500
AEP o 115kV /\ 345 N
Wooster 138kV /\ 230
pple Creek | ° 230KV 138
o 345kV
115
o 500kV k 6 S
°  765kV

PJM TEAC PIM©2011
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b~ Y ATSI Transmission Zone

. ! Impe
«  Due to the expected generation Faper
retlremer_lts at Burger, the following y Galaxie
upgrade is proposed to be :
advanced: B
Kk
«  Replace the Star 345/138 kV i - DarrowTeex
transformer #3 (b1693) -
 PJM Required Date: Advance from oot IS West AkronB2bP
6/1/2016 to 9/1/2011 o o
yan ne E
ATSI! AetnaEvans
» Expected IS Date: 6/1/2013 T
Goodyear
Plant #2 Gilchrist
Star Barberton South Akron
®
\u
&L\MOOI—ER
LEGEND
® Subsldentified Transmission Lines
Substations kV
East Wooster - /\ 765
Canal Road ° 69KV /\ 500
ﬂ ° 115kV /\ 345 N
Wooster 138KV /\ 230
pple Creek | ° 20KV 138
° 345kV /\ 115
o 500kV N
e  765kV /\ *

PJM TEAC PIM©2011
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b~ Y ATSI Transmission Zone

* Due to the expected generation Brady NS L BT
retirements at Burger, the following fieatRaynna
upgrade is proposed to be Evans
advanced: East Akron
. Loop the E.Akron — Sammis 138 kV et
line into Knox (b1692) Routh Akron

 PJM Required Date: Advance from
6/1/2016 to 9/1/2011

» Expected IS Date: 6/1/2013

American SteelBluebe

Way"iewPromway
Belden Village
West CantonPackard

Ree'durbanTimken
Cloverdale

LEGEND

® Subsldentified Transmission Lines
Substations kV

kV

o 89KV
o 115kV
138KV
230kV
345kV

115 h
500KV -
69 A
765kV t Amsterdam j
| South Toronto /

PJM TEAC PIM©2011

East Liverpool

765 South Chester
500

345 rrolliton

230
138

>>>>>>>

e © o o

9/8/2011




B/

* Due to the expected generation
retirements at Burger, the following
upgrade is proposed to be
advanced:

* Re-conductor Ottawa — Lakeview —
Greenfield 138 kV line (b1547 &
b1548)

 PJM Required Date: Advance from
12/31/2012 to 9/1/2011

 Expected IS Date: 12/31/2012

PJM TEAC

9/8/2011

ATSI Transmission Zone

o e —
) . Davis-Besse
\
Toussaint N ) =
Lakeview /
Ottowa e
° A Y Edgewater
}““’.“ e \1:‘_\ L
Greenfield '~ — West Lorain
Ford A
NASA
Fremont \
LEGEND
® Subsldentified Transmission Lines
Substations kV ATSI
kv /\ 765
o 69KV /\ 500
o 115kV /\ 345
138KV /\ 230
o 230kV 138
o 345kV
115
o 500kV Q é5
°  765kV

PIM©2011




Indian River 3 Retirement Upgrades

Indian River 3 is planned to
deactivate on 12/31/2013




b~ Y DPL Transmission Zone

*  Generator Deliverability and N-1 tem: :
Violation: e Subs Identified /
«  Thermal violation on Townsend- Substations ¥
Church 138 kV line for the loss of 138KV
Keeney —Steel 230 kV DCTL (tower) ° 20k
as a result of Indian River (169.7 Y
MW) generator retirement. o 765KV

Transmission Lines ™

*  Proposed Solution: kv

Rebuild Townsend-Church 138 kv A ;22
crcuit (v1246) W . WAn

- PJM Required Date: Advance from e u Q i
6/1/2015 to 6/1/2014 ‘-\L (--"’*:,;-'T-:-':‘: =

- Estimated cost: $16 M o DL church b @

-
e

PJM TEAC PIM©2011
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Supplemental Projects
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é/ PSE&G Transmission Zone

«  PSE&G Reliability: _ LEGEND ' Ranapo /c" S
«  Static Wire Replacement is an on- B cubsdentiied Transmlssion Lines .k‘ \§> ‘kj
going program that entails replacing Substations N gl b
aged tower static wires with a new o 6ok A 50 By SNl
approach, installing static wire with 1 o maw A ¥ | '." ppathenia
Optical Guide Wire (OPGW). This ~ { . & A = N (2%
provides strength, lightning protection o 345KV A i ) A /
and a potential communications path o 0Ky A 69 ]
for high speed relaying. et %

* Replace static wire at the following
location (S0315):

-Deans — Brunswick/Brunswick —
Branchburg
-Trenton — Mercer — Lawrence .
-Athenia — NJT Meadows N
-Salem — New Freedom/New Freedom =
- Hope Creek
-Branchburg — Ramapo N
«  Estimated Project Cost: '
$75M &
. Expected IS Date: 2012-2015 s

Brunswick

- Hope Creek Salem
W }r

=
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=~ %4 2011 RTEP Baseline Analysis Next Steps

« 2016 N-1-1 Voltage
 Retool studies

 Light load criteria

PJM TEAC PIM©2011
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Interconnection Queue Update

PJM TEAC PIM©2011

9/8/2011



Email RTEP@pjm.com with any comments or questions
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