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4 MAAC Stability Analysis

* Objectives
— To ensure that the PJM system meets stability criteria
under the Capacity Emergency Transfer Objective
(CETO), a critical stressed power transfer scenario.
o Study Case

— 2013 load deliverability case (a 90/10 Summer Peak
load condition).

— Both thermal and voltage sample cases were studied.

e Tested Stabillity Criteria
— Transient stability (angular stability).
— Damping (positive damping).
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4 MAAC Stability Analysis

e Procedure

: : : Perform Transient
Select Target Build a dynamic Build :
Load Deliv. Case stability case Contingency List and small Signal
' y gency Stability Analysis
» 2013 load *Modifying power flow *Select critical *Run 20 sec. time
deliverability case generator models contingencies. domain simulation.
» Thermal and voltage based on physical unit *Convert them into *Perform Eigenvalue
cases models. dynamic contingency analysis to screen out
- 90/10 summer peak *Preparing dynamic format for dynamic possible insufficient
load condition. models. simulation. damping modes.
*Assess transient and
small signal stability.

* Analysis Tools
— PSSE, SSAT.

4 PJIM©2009



4 MAAC Stability Analysis

o Studied Contingencies

— Critical single contingencies (PJM 500kV lines)
Involving a 3-ph fault with normal clearing and several
machine outage contingencies.

* Analysis Results
— No transient stability issues have been identified.

— All transient oscillations damp out within 10~20
seconds.
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MAAC Stability Analysis
PJM21: 3ph fault @ Conemaugh 500kV on Conemaugh - Keystone 500kV.

TTME  [SEXONRS)

TUE, SEP 0B 2009 10:33

TTMR (SROYMRS)

T T T T T T T T T T T T T = 5[
Rotor Angles B
L M b B
wm
1 L
- -3 b-chl
H - | | - g
g T S B Sl s s an EE
'. Kf = = e - —
T] -1 L = e ————— e = g L
5 I H
H| 4 B N S EEEE
& Tk E : S I N R o T i
l Ef : EEEE
A . e R ——— g ] | b - - N A -
L A\ o E £ E € JELEEE
Vi : : E ol g
BTN 1EE E OB e | - JEEEE
i\ o - B3 - I}
-~ T P y 3 =
PE . 1 " 1 E ] i 1
& i': - I
| i| & £ - e . o
— — | | . ; = s - - — | ]
| l . = 1 1
L | 2l AL AL 1 1 1 L 1 .. .8
= 3900 e % 50w L] Ty = L -
e e — |:;£:m:;| e mEe TUE, SEF 08 2008 10:33 L - r_s,;jr;ms; - . TUE, SEF 08 20
T T T I T T T
FEERPL L R P et i | .
bt EfEk E EIl------ — A — =+ g H
i -
- _ = 4
B TEEEE i
£l H .
LR — G il o
e 2
= -
L | [ - =
e IE 1E E
I H
L I ]
- D - | X
|' I | :
I~ 1 = s & - — = N
g° i i"
| | 2f L | 1 ks 2
vobe o amesn o somm o memse o mseme 1.3 newn o smom 0 mecen o mosm
TUE, SEP 08 200% 10:33

WWW.pjm.com

PIM®©2009




Baseline Reliability Update




A1

* N-1-1 thermal overloads of
Edgewater — Vasco Tap 138 kV
line; Edgewater — Loyalhanna 138
KV line for Loss of STNYSP 138
kV, SOAKFD kV bus, and
NOAKFD 138 kV busses; and
Loss of Youngwood — Yukon 138
kV line

* Proposed Solution:

- Reconductor the Edgewater —
Vasco Tap; Edgewater —
Loyalhanna 138 kV lines with 954
ACSR (b1128)

* Estimated Cost: TBD
« Expected IS Date: 6/01/2014
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é/ APS Transmission Zone

* N-1-1 thermal overload of p —
East Waynesboro — Ringgold 138 | o s it
kV line for Loss of Antrim — Ried - e e
138 kV; and Loss of Harmony 138 & i
kV Bus Guilford : Z:::: o
‘Mlﬂ o  500kV &
* Proposed Solution: b i N
- Reconductor the East WAntrim -
Waynesboro — Ringgold 138 kV ¢ o
line with 954 ACSR (b1129). N
. East Waynesboro A 785
» Estimated Cost: $3 M A AR
. Expected IS Date: 6/01/2014 / %
Ringgold
A ojfd""gm"”' L
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* N-1-1 thermal overloads of
Double Tollgate — Meadowbrook
CKT 1 138 kV line for Loss of DTG
— Meadowbrook CKT 2 138 kV;
and Loss of Meadowbrook — W
Winchester 138 kV line

* Proposed Solution:

- Upgrade Double Tollgate-
Meadowbrook MDT Terminal
Equipment (b1131)

» Estimated Cost: TBD

« Expected IS Date: 6/01/2014
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LEGEND
®  Subs Identified
Substations
KV
o  115kV

138kV
© 230KV
o 345kV
o 500KV
® TE5KV
Transmission Lines
KV
J\ 18

138
/\ 230
J\ 345

— /\ so0

/\ 765

<69

South Elwood

Linwood

Twenty Third Street

Westinghouse
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Rose Hill Cross Street
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é/ APS Transmission Zone

e N-1-1 thermal overloads of

Double Tollgate — Meadowbrook o subs onttes

CKT 2 138 kV line fir Loss of DTG |w " —

— Meadowbrook CKT 1 138 kV; " -

and Loss of Meadowbrook — W sl

Winchester 138 kV line o B A

. Transmission Lines Westinghouse

* Proposed Solution: g o cona  DooBsteedoy
- Upgrade Double Tollgate- Ao R

Meadowbrook MBG terminal (A G

eqUipment (b1132) A iﬁ; /\Pm'mn. Meadowbrook
e Estimated Cost: TBD o

Modoc

AN

« Expected IS Date: 6/01/2014 N\ T

CadizHenry
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é/ APS Transmission Zone
e N-1-1 thermal overloads of ~ TS ety

LEGEND

Grand Point — South Chamber 138 | « swsenutes
kV line for Loss of E Waynesboro |w N

— Ringgold 138 kV line; and Loss -

:
E

of Lewistown 230/115 kV S \
Transformer # 3, Lewistown — $ o SEROrnd Rt \/
Raystown 230 kV line, Lewistown | mansmission Lines VE
— Shingletown 230 kV line, A s
Lewistown — Yeagerstown 230 kV | A = st
CKT 2, Lewistown Transformer #2 a 2% Texas Eastom &
* Proposed Solution: _ -
- BO684 can be revised to
reconductor Grand Point — South am
Chambersburg — Guliford. (B1152) West Waynesboro

» Estimated Cost: $2.9 M
» Expected IS Date: 6/01/2014

East Waynesboro J—

Ringgold
L]

)

Halfway
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é/ APS Transmission Zone

* N-1-1 thermal overloads of rosele I y
Allegheny Ludlum 4 Junction — ® Subs dentifed
Springdale 138 kV line for Loss of v B
Murrycrest 138 kV — Wallace 138 bab -

Fawn \andergrift © 230KV
kV; and Loss of Shaffers Corner — O e N\
Springdale 138 kV line Y
. Htlsbrrzzwl;:ilrls Z Transmission Lines

« Proposed Solution: 2 o e N\ o

- Upgrade terminal equipment at o o
Sprlngdale. (81133) Logan'sFerryEvemmen Al a :Z

. Universal Murrycrest 765
e Estimated Cost: TBD o =
« Expected IS Date: 6/01/2014 i
Carson A Wabco . Harrison City plsCs
T Jlomestead Fa?tc PS:;;:mmmg i R O:;:‘r"d&um Oakford Edgeusite
Elwyn is
= Dravosburg Loyalhanna

Luxor
North Greensburg

Hempfield
Robbins

Sewickley
Eastgate

‘Youngwood
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é/ APS Transmission Zone

Inwood

* N-1-1 thermal overloads of
Bartonville — Meadowbrook 138 kV
line for loss of Bedington — Black
Oak 500 kV line; and Loss of
Bedington — Doubs 500 kV line

Millville

,ﬁm—‘_’—/\ Sln'new_s |
wm/_

* Proposed Solution:
- Reconductor the Bartonville —

Meadowbrook 138 kV line with | West WinchesteRedoud

high temperature conductor. L e

(81135) ' - g Bartonville —
 Estimated Cost: TBD f:neadow Brook ffbgiﬁl'ii""“e"
- Expected IS Date: 6/01/2014 St o o

230KV
345kV
500kV
e TBSkV

e o o

Transmission Lines
kV
/\ 15
138
/\ 230
/\ 5
/\ 500
A\ 7es

<69

Strasburg

Dominion
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é/ APS Transmission Zone

« N-1-1 thermal overloads of v —
Eastgate 2 — Luxor 138 kV line; " o s et
Eastgate — Sony 138 kV line for NG e
loss of Youngwood — Yukon 138 R /
kV line; and Loss of Waltz T 138 | ot wastingon o e
kV and Waltz Mills 138 kV busses "™ " o

. Plum Saltsburg S
Logan's FerMyey orgreen Transmission Lines

* Proposed Solution: P e e
Oakland White Valley /\ a5
- RecondUCtor the EaStgate N Luxor Carson fankn Wabco vasco Ethel Springs /\ 230

Penn /\ 45

138 kV; Eastgate — Sony 138 KV s rotpenmoctases "% P L epenate e

Elwyn Bettis

Ny ]

Iine W|th 954 ACSR. (81137) Brentyect Pravosbig Luxor /Loyalhanna /A 785
North Greensburg o <69
W. Mifflin L -~ } — 51
1 . ; : empfie .
« Estimated Cost: TBD o oot o i R
L]
 Expected IS Date: 6/01/2014  seneiranc Seeme f
Peters
Mitchell Dry R
AL Westraver Yukon N SONY
Belmon Sthithton  King Farm
etk Iron Bridge Donegal
Frazier
Allenport
California
Connellsville
Luzerne
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* N-1-1 thermal overloads of
King Farm — Sony 138 kV line for

loss of Youngwood — Yukon 138
kV line; and Loss of Waltz T 138

kV and Waltz Mills 138 kV busses \|

* Proposed Solution:

- Reconductor the King Farm —
Sony 138 kV line with 954 ACSR.
(B1138)

* Estimated Cost: TBD
« Expected IS Date: 6/01/2014
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APS Transmission Zone

4

North Washington /
gArs Corner LEGEND /
] Saltsb ®  Subs Identified
Ui
Al “ Substations
Murrycrest KV
o 115kV —
White Valley o ~
vAsco EthelSprif © O
o o intingdol Pann ©  345kV bel
Port PerryBO G Gases South Oakford Edgewater o sooev N
Elwyn Bettis Nojth Oakford 3
Brentwood Dravosburg Loyalhanna ®  TESKV &
North Greensburg-Ux°" Transmission Lines | ¢
W. Mifflin kV 1
i H | .
US Steel F Ivingiairton Works Robbins empfield A 15 |
Finey For Sewickley 138
Eastgate A 230
Bethel Park  Elrama N
Youngwood N
Peters L]
Mitchell Dry Run / /\ 788
Westraver | Yukon SONY <63
. ﬁ:-_.
vancevlle APS  Belmon.— sihithton « King Farm E—_—
Charleroi s Donegal
Frazier
Allenport
California
Connelisville
Emerald
Bethelboro
Uniontown
North Union
Meyersdale North
F: ion ; Necessity
SouthUnion — gyicisvile
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é/ APS Transmission Zone

4

* N-1-1 thermal overloads of Noge,___Hanvick R —
Yukon — Waltz T 138 kV line for e Comer

N—

LEGEND
®  Subs Identified

Plum Saltsburg ’
loss of Youngwood — Yukon 138 S Substations 1
kV line; and Loss of Springdale — . D e -

230kV

vAsco Ethel Sprir

Wallace 138 kV line \

e o o

~ Port PeryBOG Gases : Antingdo! Penn e G2y pel
. . Elwyn Bettis Nofth OakforgSeuth Oakford g 500KV ;‘g
[} P r O p O S ed SO I u t I O n . Brentwood Dravosburg Mot G,eensburgLumf Loyalhanna T[.ansizsi:;ion Lines SE
ifflin kv ]
- Reconductor the Yukon — Waltz gismgi‘:‘;:;m T A s %
Mills 138 kV line with high -  Castgate A 20
el Par Elrama
temperature conductor. (B1139) S Youngwood =

Peters

Mitchell Dry Run / A 1es

 Estimated Cost: TBD Westaver | Yukon o

L]
Vanceville APS Belmon Srhithton King Farm

- Ralphtor
° Expected IS Date. 6/0 1/20 14 Charleroi N Iron Bridge Denegal
Allenport
California
Connellsville
Emerald
Bethelboro
Uniontown
North Union
Meyersdale Mortt
: - Necessity
South Union Elliotsville
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é/ APS Transmission Zone

* N-1-1 thermal overloads of .7 am— Noth Weshigton e J
. gArs Corner
Bracken Junction — Luxor 138 kV | . catsburg o Subs identited
. am Substati
line for loss of Youngwood — Murrycrest -’ w §
Yukon 138 kV line; and Loss of Whi vl U - -
Loyalhanna — Luxor 138 kV line  \| ' 2 vasco Emelspni 7 T
o Or FPrYBOgases . hom:f:gouuw Oakford Edgewater ©  500kv S
. . e Bettis e 765kV ¢
) Proposed SOIutlon i Brentwood Dravosburg ot Gonson Luxor . Loyalhanna T ———
: W, Mifflin kv |
- Reconductor the Bracken Junction St Fivncaon st _Feroit A s "§
— Luxor 138 kV line with 954 . " Eastgate A e
ACSR. (B1140) PP Youngwood =
Peters =
. Mitchell Dry Run / N 7
» Estimated Cost: $0.8 M Wesraver | Yukon SONY
Vancevile APS  Belmon Sthithton King Farm Ralphtor
« Expected IS Date: 6/01/2014 - IonBrigge___ Dorega
Allenport
California
Connellsville
Emeraid Bethelboro
UnthUoWn";" Union
Meyersdale Nortt
F ion Necessity
SouthUnion ot Ville
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é/ APS Transmission Zone

 N-1-1 thermal overloads of g7 ot Wt p— J
. . grs Corner
Sewickley — Waltz T 138 kV line . catsburg o Subs idonted
. e Substati
for loss of Bedington — Doubs 500 uryeres catdw L
kV line; and Loss of Springdale — White Valey . - ~
Wallace 138 kV line \ 22 vasco Emelsprrl 2 T
~. Port PeryBO G Gases F"engo . Edgewater o so0c %
. . Elwyn . Bettis Nofth Oakford o ey eg
° Proposed Solutlon . Brentwood Dravosburg o Loyalhanna anemrssion Lines |
: W. Mifflin kv |
- Reconductor the Sewickley — U5 Fvmcpon vt ) Sewickley A s "§
Waltz Mills Tap 138 kV line with *  Easae A
. Bethel Park  Elrama A 345
high temperature conductor. Youngwood A
Peters
(B1141) MitchellDry Run 5 7
Westraver L;Mm" SONY <69
. Vanceville mon ithton APS ing Farm
« Estimated Cost: TBD O gl | sl Qi G
Frazier
« Expected IS Date: 6/01/2014 Alenpor
California
Connellsville
Emerald
Bethelboro
Uniontown
North Union
Meyersdale Nortt
jon Necessity
- South Union — gyictevitie
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é/ APS Transmission Zone

 N-1-1 thermal overloads of Npetun o
Bartonville — Stephenson138 kV /”\ geargon o S it
line; Stonewall — Stephenson 138 | T oo | gy L
kV line for loss of Bedington — omewon |7
Doubs 500 kV line; and Loss of erareelll il o s
Black Oak — Hatfield 500 kV inood ) -

i X Transmission Lines

* Proposed Solution: Y 4

- Reconductor the Bartonville — / M\%W Ao 5
Stephenson 138 kV; Stonewall — S a
Stephenson 138 kV line with 954 / e . ‘
ACSR. (81142) Old Chapel . 'I ;z

Bartonville

 Estimated Cost: TBD /’\/\ " Geemoos | Pressant

« Expected IS Date: 6/01/2014

Double Toll Gate
Dominion Bramt

Strasburg

Middleburg

Dominion
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* N-1-1 thermal overloads of
Youngwood — Yukon 138 kV line

for loss of Hempfield — Sewickley
138 kV line; and Loss of

Springdale — Wallace 138 kV line \

* Proposed Solution:

- Reconductor the Youngwood —
Yukon 138 kV line with high
temperature conductor. (B1143)

* Estimated Cost: TBD
« Expected IS Date: 6/01/2014
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Narth Harwick / /
North Washington
grs Corner LEGEND /
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Plum ° Substations
Murrycrest Social Hall kv
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VvAsco Ethel Sprif  © 22O
S = intingdo Pe © 345KV
Port Pen nn pe
Elwyn Eer;?oc Uases Nofth OakforgSeuth Oakford Edgewater © 500KV 5
15
Brentwood Dravosburg Loyalhanna ® 765KV S‘:
North Greensburg"““” Transmission Lines |~
W. Mifflin L | kV |
US Steel F Ivingiajrton Works  Robbins SEE A 15 i

Piney Fork Sewickley 138

Eastgate /\ 230

Bethel Park  Elrama /\ 345

Youngwood

Peters . f\\ =Y

Mitchell Dry Run / i

Westraver Yukon SONY <69
Vanceville AFPS Belmon srhithton King Farm p—

Charleroi Iron Bridge Donegal
Frazier
Allenport

California

Connellsville
Emerald
Bethelboro
Uniontown
North Union
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E jon . Necessity
South Union — gyictevitie
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é/ APS Transmission Zone

e N-1-1 thermal overloads of ENELEC P
Bull Creek Junction — Cabot 138 o Subs dentted
kV line for loss of Cabrey 138 kV w oo
bus; and loss of Lawson 138 kV i
bus e B |

| eranesssniines

e Proposed Solution: A s

- Reconductor the Bull Creek - JreTes S o Q 345
Junction — Cabot 138 KV line with L el A s
high temperature conductor. B e warl 7%,

(B1144) /TW\
» Estimated Cost: TBD e
 Expected IS Date: 6/01/2014 5w

Aesarco

Houseville Silverville

Federal St.
N\ Fawn  dium Vandergrift
Hopewell Gobain
/ LegionvilleWolfe Run DL :
~ 9 - Harwick _
. Clescent North Pitsburgh Mils o\ hington
Laa N Cheswick
N Aristegh Chemical Mt. Nebo Shaffers Corner
Neville
- Plum Saltsburg
Montour LogaL:ls. Fem;E\rargreen
[ § .. i nversa
{[Clinton __Findiay - Murrycrest Ao A0
Brunot Island
Oakland White Valley
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é/ APS Transmission Zone

e N-1-1 thermal overloads of ENELEC P
Cabot — Lawson 138 kV line for o Subs lentied
loss of Bull Creek Junction 138 kV w oo
bus; and Loss of Cabrey 138 kV D
bus - = M

[

» Proposed Solution: A .

- Reconductor the Lawson Junction - TR\ Shanor v A
— Cabot 138 kV line with high Hoydle s A =0
temperature conductor. (B1145) o o S A

e Estimated Cost: TBD

* Expected IS Date: 6/01/2014 Valley possels savqe

St. Joe MIN
Aesarco
Federal St.
Racc Fawn | dium Vandergrift
Hopewell Gobain
" LegionvileWolfe Run DL -
= = — Harwick _
— o @fascant North Pmsb_urgh Mills North Washington
— Cheswick
N\ Aristedl, Chemical Mt. Nebo Shaffers Corner
Neville
) Plum Saltsburg
Montour LogaL:lS. Fem;E"B'gme“
I ) niversa
{[Clinton __Findiay Arsanal Wl Social Hall
Brunot |sland
Oakland White Valley
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é/ APS Transmission Zone

e N-1-1 thermal overloads of

4

North Washington P %
. . prs Corner
Layton — Smith 61 138 kV line for o s o Subn
Loss of Waltz T 138 kV Bus and s AP TV el
Waltz Mills 138 kV bus; and Loss e >
of Youngwood — Yukon 138 kV  \|/____ 22 vasco EtnelSpi  ° |
line Elwynpnﬂ P;:;::o oo Nofth OakforgSouth Oakford Edgewater ° 500KV o3
Brentwood Dravosburg Loyalhanna ®  TB5kY
North Greensburg-Ux°" Transmission Lines |°4
W. Mifflin kV 1
':pl.s SmFelrilwi“Clainon Works Robbins _Hempﬁeld /\ 15 f
» Proposed Solution: o S asgs g
Bethel Park  Elrama /\ 345
- Replace structures along Layton — e Yausuood A
Smith 61 138 kV to increase line i ela i T <0
rating. (81146) Vancevile  4PS  Belmon Smithton  king Farm
Charleroi o fran Bridge Donegal

» Estimated Cost: TBD P i
» Expected IS Date: 6/01/2014 Ao o
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* N-1-1 thermal overloads of
Smith — Yukon 138 kV line for
Loss of Waltz T 138 kV Bus and
Waltz Mills 138 kV bus; and Loss

of Youngwood — Yukon 138 kV
line

* Proposed Solution:

- Replace structures along Smith —
Yukon 138 kV to increase line
rating. (B1147)

» Estimated Cost: TBD
» Expected IS Date: 6/01/2014
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APS Transmission Zone

Saltsburg
Lirrycrest
White Valley
Harrison City VASCO
Pennsauth Oakford
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W. Mifflin
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Sewickley
Eastgate
Elrama
Youngwood
Mitchell
Dry Run
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Westraver | Yukon SONY
L]
Belmon SM ithtoil'.l:l'." King Farm
L]
Charlerol kot Biidge Donegal
Frazier
Allenport
California
Connelisville
Luzeme
Emerald
Bethelboro
-]
Uniontown
North Union

Social Hall

NS

LEGEND
®  Subs Identified

Substations
kV

Ef] © 115V
138kV
230KV
345KV
S00kV
® TE5KV

e o o

Transmission Lines
kV
/\ 15
138
/\ 230
/\ 345
/\ 500
N\ 785

<69

PENELEC
Berkley Fi

Rocfkwood

PIM®©2009




A1

* N-1-1 thermal overloads of
Loyalhanna - Luxor 138 kV line for
Loss of Bracken Junction -
Eastgate 138 kV line, Eastgate -
Youngwood 138 kV, Bracken
Junction - Luxor 138 kV line,
Bracken Junction - Unity 138 kV +
Vasco - Vasco Tap 138 kV line,
Vasco - Ethel Springs 138 kV line,
Vasco Tap - Edgewater -
Loyalhanna 138 kV line, Vasco
Tap - Social Hall 138 kV line

* Proposed Solution:

- Reconductor the Loyalhanna —
Luxor 138 kV line with 954 ACSR.
(B1148)

* Estimated Cost: TBD
 Expected IS Date: 6/01/2014
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é/ APS Transmission Zone

Houseville Silverville

* N-1-1 thermal overloads of
Luxor - Stony Springs Junction
138 kV line for Loss of Yukon -
Waltz Mills - Sewickley 138 kV line
+ Springdale - Wallace 138 kV line

eral St.
Vandergrift

North Washington
=TTEsw
Mt. Nebo Shaffers Corner

Saltsburg

Plum

Logan’s Ferrye, ergreen
Universal Murrycrest

Arsenal DL

* Proposed Solution:
- Reconductor the Luxor — Stony o carson ™M e VASCO_Ethel Spings

o) Huntingdol P
5 /[ Port Pe ‘enn
e Nofth OamdSouth Oakford Edgewater

Springs Junction 138 kV line with Ewin el

White Valley

Brentwood Dravosburg Luxor  Loyalhanna
954 ACSR (81149) North Greensburg o LEGEND
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* N-1-1 thermal overloads of
Social Hall - Vasco Tap 138 kV
line for loss of Youngwood - Yukon

138 kV line + Yukon - Waltz Mills -
Sewickley 138 kV line

* Proposed Solution:

- Upgrade terminal equipment at
Social Hall. (B1150)

* Estimated Cost: TBD
 Expected IS Date: 6/01/2014
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é/ APS Transmission Zone

e N-1-1 thermal overloads of o .
Greenwood - Redbud 138 kV line /\E-a::‘”“g“’.“f.__
for Loss of Meadow Brook - West . o

Opequon

Winchester 138 kV line + Base
Case

Kearnaysville

Sleepy Hp_ipow

Inwood

* Proposed Solution:

- Reconductor the Greenwood —

Redbud 138 kV line with 954 e e
ACSR. (B1151)
west Winchester Redbud

» Estimated Cost: $2.7 M : el N | o
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e N-1-1 thermal overload of
Mays Chapel — Texas
115KV line for the loss of
Mays Chapel — Mt.
Washington CKT 110702 +
loss of Northwest — Delight -
Gwynnbrook - Mays Chapel
CKT 110579 115KV line

« Proposed Solution:

- Transfer 6 MW of load s
from Mt. Washington to East
Towson.

 Estimated Cost: $ 0.0 M
 Expected IS Date:
6/01/2014
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é/ BGE Transmission Zone

* N-1-1 voltage drop violations in
Texas, Delight, Notch CIiff,
Shawn Rd. vicinity for the
following contingencies

— Loss of Northwest — Sudbrook CKT
110578 + loss of Mays Chapel — MT.
Washington CKT 110701.

— Loss of Northwest — Westminster CKT
110579 + loss of Mays Chapel — MT.
Washington CKT 110702.

— Loss of Windy Edge — Mays Chapel CKT
110509 + loss of Mays Chapel — MT.
Washington CKT 110702.

* Proposed Temporary Solution
in 2014 (permanent solution to
be determined):

Apply a special protection
scheme (load drop and H/S
switching removal at Mt.
Washington)

« Estimated Cost: $ 0.1 M
e Expected IS Date: 6/01/2014
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 N-1-1 Voltage Violation

* Voltage drop and voltage
magnitude violation in the West
Orange 138 kV vicinity for
several contingencies.

* Proposed Solution:

Convert the following facilities
from 138 kV to 230 kV. (B1154)

>West Orange 138 kV
substation

>The Roseland — West Orange
two 138 kV circuits (S-1319 &
T-1320).
>The Roseland — Sewaren 138
KV circuit (O-1315).
 Estimated Cost:
$200 M
» Expected IS Date:
06/01/2014
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 N-1-1 Voltage Violation

» Voltage drop and voltage magnitude
violation in the Bridgewater,
Greenbrook and Lake Nelson 230
KV vicinity for several contingencies.

* Proposed Solution:

Build a new 230 kV circuit from
Branchburg to Middlesex Sw. Rack.
Build a new 230 kV substation at
Middlesex by connecting the new
and the existing circuits from
Branchburg, plus the two 230 kV
parallel circuits from Raritan River to
Gillette (1-1023 and W-1037).

(B1155)
 Estimated Cost:

$125M
 Expected IS Date:

06/01/2014
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PSEG Transmission Zone

. . ~— 3 Forresfal K
N-1-1 Voltage Violation - '. - s tetors
Voltage drop and voltage magnitude R
violation in the Burlington 138 kV | f Yaus
vicinity for several contingencies. o fast windsor
Proposed Solution: i S e
Convert the following facilities < " Yardvill
from138 kV to 230 kV (B1156). portWales I I ‘:‘“‘”"”a‘:
>The Burlington 138 kV L R e
substation. u Nt ._I"?Tf’___'f"'_'.' & .
>The Camden 138 kV substation. o/ ) oo
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and J-1310). wenesta - osganses ‘s
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$150 M Glouceter l s
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