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2014 Baseline - 15 Year Planning Results
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A1 15 Year Planning Result — Single Contingencies

Fr Name To Name CKT KVs 2014 LD(%)

Conastone Graceton 1 230/230 108.28 2015
Byron R Cherry Valley R 1 345/345 110.72 2015
Linwood Chichester 2 230/230 97.04 2015
Linwood Chichester 1 230/230 96.69 2015

Conastone Mt. Carmel 22 1 230/230 118.78 2015
Byron B Cherry Valley B 1 345/345 106.75 2017

Sandy Spring 2314 High Ridge 16 1 230/230 110.23 2018
Sandy Spring 2334 High Ridge 16 1 230/230 111.7 2018
Richmond Reactor Richmond 1 230/230 112.5 2018

East Frankfort B Goodings Grove 3B 1 345/345 102.6 2019

Conowingo Nottingham 1 230/230 104.91 2019

Mt. Carmel Northwest 2326 1 230/230 110.1 2020

Conastone Mt. Carmel 10 1 230/230 103.84 2023

Mt. Storm Doubs 1 500/500 103.09 2023

Bear Creek Altoona 1 230/230 102.38 2023

Dresden R Elwood R 1 345/345 100.32 2023

OX Galloway 1 230/230 102.61 2023
Plesant View Ashburn 1 230/230 101.65 2024

S. P. Terminal 2344 Riverside 2339 1 230/230 100.57 2024
Burtonsville 2334 Sandy Spring 2334 1 230/230 100.93 2024
Pruntytown Mt. Storm 1 500/500 101.6 2024
Churchland Sewells Point 1 230/230 101.67 2024
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15 Year Planning Result — Tower Contingencies

From Name To Name CKT KVs
Conastone Graceton 1 230/230
Graceton Bagley 1 230/230
Byron R Wempletown B 1 345/345
Oak Grove Bowie 23045 1 230/230
Kittatinny Newton 1 230/230
Oak Grove Bowie 23042 1 230/230
Bowie Burtonsville 2314 1 230/230
Bowie Burtonsville 2334 1 230/230
Doubs Jefferson 1 230/230
Mickleton Thorofare 1 230/230
Conastone Mt. Carmel 1 230/230
Jefferson Monocacy 1 230/230
Bagley Raphael Road 1 230/230
Mt.Carmel Northwest 2326 1 230/230

2014 LD(%)

125.7 2014
120.95 2017
106.83 2017

103.4 2020
103.94 2020
102.58 2020

103.4 2020
102.58 2020
102.21 2021
102.04 2022
105.09 2022
101.28 2023
101.07 2024

100.5 2024
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é/ ComED Transmission Zone

« Generator deliverability
violation

 Byron - Wempletown 345kV vl
(Line LO624) is overloadedin |
2014 for the Tower outage of =
both Byron — Cherry Valley 345

KV lines ‘ ,Wempletown
* Proposed Solution: Change [ ‘
relay settings on Byron — !
Wempletown 345 kV to bring _ wmmo M;___

relay trip setting up t0 115% of | susatons
Rate C (2396 MVA) (b1054)

. . 138KV /Byron
« Estimated Project Cost: $5 k . o pEctin
« Required IS Date; 6/1/2014 ij L
i
/\ 230

/\ s
/\ s00 Lee Co. Energy Ctr.
/\ 765

e Fteel ‘/ —
/1 —_— s
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4 Duguesne Transmission Zone

N-1-1 thermal violation on Federal St.
Brunot Island - Brady 345 kV Fawn
line for the loss of Brunot Island Gobain
- Arsenal 345 kV circuit #1 + : AV
Brunot Island - Arsenal 345 kV  c.com North FitsburgMite
1 1 ’)P eswic
CIrCUIt #2 Mt. Nebo R kShaffers Corner
. Aristech Chemical
Proposed Solution: Increase Neville
rating by forced cooling on — o o P evargrogr
Brunot Island — Brady 345 kV Findlay o pversa
line Brunot Island LEGEND
. . Y Qakland Substations
Estimated Project Cost: $0.0 W
. Rankin 138k
« Cost is part of the b0501 o o zow L
project GRS "
Required IS Date: 6/1/2014 R
Woodville /\ 115
W, MiffiinUS Steel F 5\\ ‘;j:
o St. Clair Clairton Wor ,//\\ :::
Piney Fork
South Fayetlecms—sga‘es Y -
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A1

High load area currently fed by two
230 kV underground lines originating
from same substation

N-2 contingency loss of both
underground lines would leave high
load area in a blackout

Problem requires a project is to
establish a new transmission source
into the area from a secondary
substation

Previous recommended solution:
(b0783) Build new circuit from
Arlington — Ballston

Estimated cost: $80 M

Proposed new solution: Build new
Radnor Heights Sub, add new
underground circuit from Ballston -
Radnor Heights, Tap the Glebe -
Davis line and create circuits from
Davis - Radnor Heights and Glebe -
Radnor Heights

Estimated cost: $80 M

Required IS Date of Proposed
Solution: 6/1/2014

L)

LEGEND

®  Subs Identified
Substations
kV

o 115kV

138KV

©  230kV
© 345KV
©  500kV
® 765KV
Transmission Lines

/\ 11s

138
/\ 230
J\ 345
/\ s00
VANRLH)
<69

Sideburn

oad

vensworth

Swinks Mill

Glendcarlyn

Dominion

Dominion Transmission Zone

Van Ness

CIA

Tenth St.

Southwest

Clarendon

Falls Chu

Annandale
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A1

Dominion Transmission Zone

« For the loss of 230 kV lines substations.
#266 and #273 into Glen ot S o s
Carlyn, Transformer #1 and o s
#3 along with 230 kV lines Yenthy St PEPGO
#2777 and #278 will be out of Souted Tnsmission ines
service . A s £

» Solution: Loop 230 kV line N AP i
#251 Idylwood - Arlington Glen/Cariyn TN J'Q e
into the GIS sub (b0768) Fate ohuth © —ywingion 7' gy Lo

e Estimated Cost: $25 M

e OlId required IS Date:
5/1/2010

 New required IS Date:
5/1/2011

oad Dominion

Annandale

2y feld LN
» r‘ I-.. o o
9 PJM©2009



é/ Dominion Transmission Zone

| X\ Beaumeade \

e The Burke to Sideburn , =4 \

LEGEND

®  Subs |dentified

underground circuit overloads
for the N-1-1 loss of Bull Run -

Substations
kV

Loudoun 230 kV and Clifton - =
Pender 230 kV : Z:Z:: hin
e Solution: Install 2" Burke to e

k

Sideburn 230 kV underground
cable

» Estimated cost: $4.0 M
 Required IS date: 6/1/2014

115
138
230
345
500
765
<69

al ™\

22D D

LV
/ Dominion

N / Cub-Run D.P.
breiNaot Valley D.P.
Burke

P .
i N gCentreville Indifstial /
] Bl Run
il .
-“ Eondor Sideburn'
\b I

Catharpin Harrison
Stomewall DY
ods D.P. \

Gallgws Road

lifton
- ; Keensg IV,

Battery hisD.P.

Prince William

HNote™~El R

ainesville
Godwin D.P.

AP pirport D.P.

WWW.pjm.com PIM©2009




b~ % Dominion Transmission Zone

* Voltage violation at Northwest //

230 kV for the loss of
Chesterfield to Southwest 230 S\He
kV & Northwest to EImont 230

kV {1 Pump

 Old Solution: Install a 150 o
MVAR 230 kV capacitor at
Northwest (b0452)

e New Solution: Install a 150 giver Roa v \& Northeast
MVAR 230 kv CapaCitor and =Nl Twelfth Stre - ) \

Elmont
7

Pearsons

. Pipelineywdéb

one 230 kV breaker at B Porter Stfet/o"*'"s (

LEGEND

! Darbytown CT's White d ® Subs identified

Substations
kV
- arles City Road ! o 15V E
i e STUMmer: 138KV
Da \2 oS — =
. e e 230kV
o  345kV
o  500kV
Bovep

Northwest Trabue Southwest)l
« Estimated cost: $1.7 M naedf!
 Required IS date: 6/1/2012

®  7B5kV
\ Icl Transmission Lines
/(= \Chesterfield= kv

Wintérpdck \}.:-.,;‘E“Z s /N, 18
. : z..'lw.r. /.-_r., 138 \

o Y B

o El Allied AR

S Bionc “Alpine | /\ s

’ O i /\ 785

<69

Polyester PS,; u
R HCF
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"é/ Dominion Transmission Zone

* The following lines have been
overloaded for N-1-1 thermal
analysis

— Bayside — Burton 115 kV

— Bayside — Long Creek 115 kV

—  Burton — Davis 115 kV

—  Davis — Greenwich 115 kV

— Landstown — Princess Anne 115 kV
— Bains Store — Long Creek 115 kV
— Bains Store — VA Beach 115 kV

»  For the loss of the contingency
combination seen below:

— Lynnhaven — VA Beach 230 kV +
VA Beach 230/115 kV XFMRs 1 and 2

LEGEND

®  Subs Identified

/| 1*8Q Virginia Beach
Greenwich-*y

\l

—  Landstown — Princess Anne 115kV + Substations aliaRynnhavan
Princess Anne — London 115kV + K
o MSkV Princess Anne
London — Pendleton 115 kV 138KV

* Proposed Solution: oy

345k
500KV

- W
o 0 o

Rebuild the existing 115 kV corridor between o TeskV
Landstown — VA Beach sub for a double ckt Transmission Lines

o,
Ll

ff/man Chemical I

(230 kV and 115 kV) Move some load to 230 < “"/\ o s '

KV line(b1071) N _
«  Estimated Project Cost: $25 M i
«  Required IS Date: 6/1/2012 e >

<69
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A1

N-1-1 Voltage Violation

Voltage collapse / loss of
Planebrook - Bradford 220-02 230
kV line, Planebrook - Tredyffrin
220-24 230 kV line, Planebrook
230/35 kV TX #1 + loss of
Planebrook - Bradford 220-31 230
KV line, Planebrook - Tredyffrin
220-09 230 kV line, Planebrook
230/69 kV XFMR #9, Planebrook
230/35 kV XFMR #3

Proposed Solution:

Install 2 new 230 kV breakers at
Planebrook (on the 220-02 line
terminal and on the 230 kV side of
the #9 transformer)

Estimated Project Cost:
$1.3 M
Required IS Date: 6/1/2014

Newlinville

Lukens Steel

__Bradford
b

Lenape

PE Transmission Zone

Z%er Providence

ooy

LEGEND

®  Subs Identified
Substations
kv

o 115kV
138kV
230kV
345kV
500KV
® TE5KV

o o o0

Transmission Lines
kV

/\ 115 L
MidatStown 138 B
/\ 230
/\ 345
Foul J\ 500
/\ 765

<69
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é/ PPL Transmission Zone

 N-1-1 Voltage Violation PENELEC

« Voltage drop violation at FENELEC
Jenkins 230 kV bus / loss of
Jenkins-Stanton #1 230 kV
line, Jenkins 230/69 kV
transformer #1, Stanton
230/69 kV transformer #3
+ loss of Jenkins-Stanton #2
230 kV line, Jenkins 230/69
kV transformer #2, Stanton
230/69 kV transformer #1

* Proposed Solution:

— Install motor operators on the
Jenkins 230 kV ‘2W’ disconnect
switch

—  Build out Jenkins Bay 3 and have
MOD ‘3W'’ operated as normally
open

—  The proposed solution will allow
the Jenkins 230/69 kV transformer
#1 to be restored before the
second contingency

» Estimated Project Cost:
$1.0M
 Required IS Date: 6/1/2014

Jenkins

LEGEND
®  Subs |dentified
Substations
kv
e  115kV
138kV
230kV

Jenkins-Harwood #2
o

L]

©  345kV
©  500kV
L]

Bear Creek 7B5KV
o

Transmission Lines
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Baseline Network Upgrade Cost Allocation
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4 Baseline Network Upgrade Cost Allocation

COST ALLOCATION LEGEND

Short Name
PEN
APS
PPL
ME
JC
PS
AEC
PE
BGE
DPL
PEP
RE
CE
AEP
DAY
DL
DOM
NEP
ECP

WWW.pjm.com

Full Name

Pennsylvania Electric Company
Allegheny Power

PPL Electric Utilities Corporation
Metropolitan Edison Company

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

PECO Energy Company

Baltimore Gas and Electric Company
Delmarva Power and Light Company
Potomac Electric Power Company
Rockland Electric Company
Commonwealth Edison Company

AEP East Zone

The Dayton Power and Light Company
Duquesne Light Company

Virginia Electric and Power Company
Neptune Regional Transmission System, LLC
East Coast Power, LLC
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Baseline Network Upgrade Cost Allocation

Cost
Project # |Project Description TO | ($M) [AEC| AEP | APS| CE | DAY | DL |PEN
Modify the existing EMS load shedding scheme at Cedar to
additionally sense the loss of both Cedar 230/69 kV
b1072 transformers and shed load accordingly. AEC 0 100
IConstruct a new 345/138kV station on the Marquis-Bixby
b1032.1 [B45kV line near the intersection with Ross - Highland 69kV AEP 50 89.97 10.03
IConstruct two 138kV outlets to Delano 138kV station and to
b1032.2 |Camp Sherman station AEP 89.97 10.03
1032.3  |Convert Ross - Circleville 69kV to 138kV AEP 89.97 10.03
Install 138/69kV transformer at new station and connect in the
b1032.4  |Ross - Highland 69KV line AEP 89.97 10.03
IAdd a third delivery point from AEP’s East Danville Station to
1033 the City of Danville. AEP| 1.6 100
Establish new South Canton - West Canton 138KV line
replacing Torrey - West Canton) and Wagenhals — Wayview
b1034.1 [138kV AEP| 28 96.01]0.62(0.19| 0.44 |0.13]2.61
Loop the existing South Canton - Wayview 138kV circuit in-
b1034.2  jand-out of West Canton AEP 96.01]0.62(0.19] 0.44 ]10.13[2.61
b1034.3  |Install a 345/138kV 450 MVA transformer at Canton Central | AEP 96.01]10.62(0.19] 0.44 ]10.13[2.61
b1034.4  |Rebuild/reconductor the Sunnyside - Torrey 138kV line AEP 96.01 ] 0.62|0.19| 0.44 | 0.13 ] 2.61

WWW.pjm.com
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=2 Baseline Network Upgrade Cost Allocation

Project # |Project Description TO Cost ($M)| AEP

Establish a third 345kV breaker string in the West Millersport
Station. Construct a new West Millersport — Gahanna 138kV
circuit. Miscellaneous improvements to 138kV transmission

b1035 system. AEP 28 100
Upgrade terminal equipment at Poston Station and update remote
1036 end relays AEP 1.4 100

Sag check Bonsack—Cloverdale 138 kV, Cloverdale—Centerville
138kV, Centerville—lvy Hill 138kV, Ivy Hill-Reusens 138kV,
Bonsack—Reusens 138kVand Reusens—Monel-Gomingo—Joshua

b1037 Falls 138 kV. AEP 3 100
Check the Crooksville - Muskingum 138 kV sag and perform the
1038 required work to improve the emergency rating AEP 1 100

Perform a sag study for the Madison — Cross Street 138 kV line
b1039 and perform the required work to improve the emergency rating AEP 0.15 100

Rebuild an 0.065 mile section of the New Carlisle — Olive 138 kV

1040 line and change the 138 kV line switches at New Carlisle AEP 1 100
Perform a sag study for the Moseley - Roanoke 138 kV to

b1041 increase the emergency rating AEP 1.05 100
Perform sag studies to raise the emergency rating of Amos — Poca

b1042 138kV AEP 0.055 100
Perform sag studies to raise the emergency rating of Turner -

b1043 Ruth 138kV AEP 0.02 100
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Baseline Network Upgrade Cost Allocation

Project # |Project Description TO Cost ($M)| AEP
Perform sag studies to raise the emergency rating of Kenova —

b1044 South Point 138kV AEP 0.067 100

b1045 Perform sag studies of Tri State - Darrah 138 kV AEP 0.662 100
Perform sag study of Scottsville — Bremo 138KV to raise the

b1046 emergency rating AEP 0.35 100
Perform sag study of Otter Switch - Altavista 138kV to raise the

b1047 emergency rating AEP 0.05 100
Reconductor the Bixby - Three C - Groves and Bixby - Groves 138

b1048 KV tower line AEP 5.9 100
Upgrade the risers at the Riverside station to increase the rating of

b1049 Benton Harbor — Riverside 138kV AEP 0.1 100
Rebuilding and reconductor the Bixby — Pickerington Road - West

1050 Lancaster 138 kV line AEP 12.5 100
Perform a sag study for the Kenzie Creek — Pokagon 138 kV line

b1051 and perform the required work to improve the emergency rating AEP 0.15 100
Unsix-wire the existing Hyatt - Sawmill 138 kV line to form two

b1052 Hyatt - Sawmill 138 kV circuits AEP 3.1 100
Perform a sag study and remediation of 32 miles between Claytor

b1053 and Matt Funk. AEP 1.6 100
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Baseline Network Upgrade Cost Allocation

Cost
Project # |Project Description TO ($M) | APS | BGE | DOM | PEP
b0347.16  [Upgrade (per ABB inspection) Harrison 500 kV breaker 'HL-3' APS | 0.06 100
b1027 Increase the size of the shunt capacitors at Enon 138 kV APS 4.2 100
Raise three structures on the Osage - Collins Ferry 138 kV line to
1028 ncrease the line rating APS 0.4 100
b1025 Construct a new 502 Junction - Osage 138 kV line APS 4.2 100
Rebuild Graceton - Bagley 230 kV as double circuit line using 1590
b1016 IACSR. Terminate new line at Graceton with a new circuit breaker. [ BGE | 16.5 | 2.02 | 75.22 | 16.1 [ 6.66
Upgrade wire sections at Wagner on both 110534 and 110535 115
1029 kV circuits. Reconfigure Lipins Corner substation BGE 0.1 100
Move the Hillen Rd substation from circuits 110507/110508 to
b1030 circuits 110505/110506 BGE 0.2 100
Replace wire sections on Westport - Pumphrey 115 kV circuits
b1031 4110521, 110524, 110525, and 110526 BGE 0.2 100
Upgrade wire drops at Center 115 kV on the Center — Westport 115
1055 KV circuit BGE 0.2 100
1083 Upgrade wire sections at Mays Chapel BGE 0.1 100

WWW.pjm.com
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- 4 Baseline Network Upgrade Cost Allocation

Cost
Project # |Project Description TO ($M) |BGE| CE | DAY
Extend circuit 110570 from Deer Park to Northwest, and other
1084 substation work at Deer Park BGE 5 100
1085 Upgrade substation wire conductors at Lipins Corner BGE 1.5 100
Build a new 115 kV switching station between Orchard St. and
1086 Monument St. BGE 26 100
Change relay settings on Byron — Wempletown 345 kV to bring relay
b1054 trip setting up to 115% of Rate C CE | 0.005 100
b1063 IAdd two 30 MVAR capacitor banks at Sidney 69 kV station DAY 0.6 100
b1064 IAdd a 30 MVAR capacitor bank at Eldean 69 kV station DAY 0.4 100
b1066 Install a new 30 MVAR shunt at Amsterdam 69 kV station DAY 0.4 100
b1067 Install a new 30 MVAR shunt at Logan 69 kV station DAY 0.4 100
1068 Install a new 30 MVAR shunt at Darby 69 kV station DAY 0.4 100
b1077 Reconductor East Sidney-Shelby 138 kV DAY | 0.532 100
b1078 Reconductor Greene - Alpha 138 kV DAY | 1.63 100
Perform sag study on Bath - Trebein 138 kV line to ensure clearance
b1079 for rating increase DAY 0 100
b1062 IAdd 2nd 345/138 kV transformer at Shelby DAY 7 100
b1065.1 Install a new Shelby 138/69 kV transformer at Shelby station DAY 5 100
Install a 69 kV line between Shelby 69kV station and Blue Jacket 69 kV|
b1065.2 station DAY 7.5 100
b1065.3 Install a new 30 MVAR capacitor bank at Blue Jacket 69 kV station DAY 0.4 100
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Baseline Network Upgrade Cost Allocation

Cost
Project # |Project Description TO [ ($M) | DL [DOM | JC | ME
1080 Restudy rating of Arsenal — Highland 138 kV underground line DL 0 |100
Increase rating by forced cooling on Brunot Island — Brady 138 kV
b1081 ine DL 0 Ji100
Raise set point voltages at Remington and Gordonsville 115 kV
b1057 busses by 3 kV DOM 0 100
b1056 Build a 2nd Shawboro — Elizabeth City 230kV line DOM | 22 100
b1058 Add a third 230/115 kV transformer at Suffolk substaion DOM| 6 100
Rebuild the existing 115 kV corridor between Landstown — Va
Beach Substation for a double circuit arrangement (230 kV & 115
b1071 kV) DOM | 25 100
Replace existing North Anna 500-230kV transformer with larger
b1076 unit DOM | 16 100
b1087 Cannon Branch 230-115 kV with larger transformer DOM 4 100
Replace the West Wharton — Franklin —vVermont D931 and J932
115 kV line conductors with 1590 45/7 ACSR wire between the
b1075 tower structures 78 and 78-B JC ]0.07 100
Replace existing Yorkana 230/115 kV transformer banks 1 and 4
b1061 with a single, larger transformer similar to transformer bank #3 ME 4.2 100
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=2 Baseline Network Upgrade Cost Allocation

Cost
Project # |Project Description TO | ($M) JC NEP | PE [ PEN |PPL | ECP PS RE
Install 2 new 230 kV breakers at Planebrook (on
the 220-02 line terminal and on the 230 kV side
b1073 of the #9 transformer) PE 1.3 100
Replace a CRS relay at Hooversville 115 kV
b1059 station PEN 0 100
Replace a CRS relay at Rachel Hill 115 kV
b1060 station PEN 0 100
Install a new (#4) 138/69 kV transformer at
1021 \Wescosville PPL | 4.179 100
Install motor operators on the Jenkins 230 kV
2W’ disconnect switch and build out Jenkins
Bay 3 and have MOD ‘3W’ operated as normally
1074 open PPL 1 100
b1013 Replace Linden 138 kV breaker '7PB' PS 0.5 100
Reconductor South Mahwah - Waldwick 345 kV
b1017 J-3410 circuit PS [11.45]12953| 1.4 0.44 ] 66.05 | 2.58
Reconductor South Mahwah - Waldwick 345 kV
1018 K-3411 circuit PS [11.45]29.71 [1.41 0.44 ] 65.87 | 2.57
Install 230/138 kV transformer at Bergen
b1082 substation PS | 22.6 16.52 80.29 | 3.19
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Transmission Expansion Advisory Committee
Sub-Regional RTEP Projects

October 22, 2009
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é/ AE Transmission Zone

* N-1-1 Voltage Violation . |
* Voltage collapse / loss of : _ Oyster Creek
Cedar 230/69 kV transformer ? i i

#8 + loss of Cedar 230/69 kV JCHE
transformer #9

e There _is an existing EMS load : | sands P-'oirit-":
shedding scheme at Cedar .

(Sands Point) which senses
loss of both 230 kV sources to
Cedar substation and sheds

load as necessary @

* Proposed Solution: T
Modify the existing EMS load I Poalorine
shedding scheme at Cedar to w
additionally sense the loss of :
both Cedar 230/69 kV i
transformers and shed load o i
accordlngly Tr.ans:aji:;ion Lines

e Estimated Project Cost: $0 M o

* Required IS Date: 6/1/2014 g

/\ 345
/\ 500
_ Vo /\ 785
Mill : L N, < <69
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N-1-1 voltage violation

Voltage violations at Progress
Park and Wythe stations for the
loss of Adkins-Broadford 138

KV circuit and Huffman-
Jacksons Ferry 138 kV circuit

Proposed Solution:

Add 28.8 Mvar 138 kV
capacitor bank at Huffman and
43.2 Mvar 138 kV Bank at
Jubal Early and 52.8 Mvar 138
kV Bank at Progress Park
Stations

Estimated Cost:
$2.4 M

Required IS Date:
6/1/2014

WWW.pjm.com

Bolt .
] Stotesbury

pann
t - Mullens

\ Broadford
—e

Elk GardenSaltville

Switchback New Hope

South Princeton

" Sourwood . Minnix Mountain _
- East River Mountain
. Bluefield Ave
Lonesome Pine
Hales Br.

AEP
Tazewellgckhorn
Buchanan IPP

Richlands
Claypool Hill

Wythe

Mount Airy

Jubal Early.

3 ée

Atkins
‘*M

o

o o o0

LEGEND
Subs |dentified

Substations
kv

115k
138kV
230kV
345KV
500KV
T65kV

Transmission Lines

1=

kV =
Kim| A 115 %
138
/\ 23
/\ s
/\ 500
Mo A 765 4
H4 <69
Wurno Claytor
Peak Creek
Alum Ridge
Floyd

Jacksons Ferry

-

ipers Gap ®

Willis Gap

Bannertown
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 N-1-1 Voltage violations

* Voltage violations at
Sullivan Gardens Reedy
Creek Short Hills and
Holston Stations for the loss
of Nagle-Reedy Creek 138
kV circuit and Boone Dam-
Holston 138 kV circuit

* Proposed Solution:

Add 28.8 Mvar 138 kV
capacitor bank at Sullivan
Gardens and 52.8 Mvar 138
kV Bank at Reedy Creek
Stations

o Estimated Cost:
$2 M

 Required IS Date:
6/1/2014

WWW.pjm.com

Tenn. Eastman #2 Holston

Ehipps Bend (TVA)

Moreland Drive ©  115kV
120kV
138kV

Sullivan Garden 161KV
230KV
345KV

AEP Transmission Zone

Wolf Hills
AEP N. Bristol
e e ——
on Reedy Creek LEGEND
West KinQSPOH L4 Short Hi"50rebank ®  Subs ldentied
Substations

SYM_CODE
L] Edens Ridge -

o o o

Boone Dam /&
= S00KV
® TESKV
Transmission Lines

(kV)

/ /\ 15

120
N.E. Joh 138
161

/\ 230
/\ 345
J\ 500
/\ 765
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= 4

AEP Transmission Zone

JInez Chauncey

N-1-1 voltage violations
Low voltage violations in

Martiki Pine Creek

. Borderland Ragland

Cinderella Pigeon Creek

Beaver Creek, Morgan Fork, Hatfeld N
and Johns Creek areas for et
the loss of Beaver Creek- Piso  Stre
Morgan Fork and Beaver seteyLavne Johns Creek
Creek-Johns Creek 138 kV
Circuits results ¥ Creek
Proposed Solution: » s ntted
. Consol Metering :::5?;;:5
Add a 43.2 MVAR capacitor ;. vewtan AP B or Cleek o oy
bank at the Morgan Fork 138 ol e
kV Station S s i !
Estimated Cost: fpary
$0_8 M A ;:Ensmission Lines
Required IS Date: gesthin = ‘
Flemin . 161
6/1/2014 % /\ 230 h
Fremont /\ ok
/\ 500
A\ 765
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 N-1-1 voltage violation

 Low voltage violations at
Darrah, North Proctorville,
Tristate West, and
Huntington areas for the
loss of Darrah - North
Proctorville and Tristate
West Huntington138 kV
Circuits

* Proposed Solution:

Add a 64.8 MVAR capacitor
bank at the West Huntington
138 kV Station

o Estimated Cost:
$0.8 M

 Required IS Date:
6/1/2014

WWW.pjm.com

AEP Transmission Zone

I \
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é/ BGE Transmission Zone

. . " / ARaphes R —

« Generation deliverability § & »
violation et "\ - /

e The Westport — Center 115 kV ! ‘((\‘ CiffGunpowds |
circuit 110552 is overloaded for - W7 EC0B0PRAPe  fgewood
tower contingency that takes T R ) PR B |

AMount -- in

out the Westport — Pumphrey Mrisonville

115 kV circuits 110521 and ' Erdhank
110526 ) c\nite, Hollofield Center. \Frdma

) Meadows
* Proposed Solution:

Upgrade wire drop at Center
115 kV substation on the
Center — Westport 115 kV
circuit (B1055)

 Estimated Cost:
$0.2 M

* Required IS Date:
6/1/2011
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- 4 A T — ! \ i
Viaduct Ave. o\ S U WM O S LEGEND
7 - . . _{iRiverside .. | e SubsIdentified
3 S North Pg .
Pumphrey, /7 Noginis Substations
G / Rinish| .\
: BB
| o skv
138k
] gyagner ©  230kV
= i BrandonShord o 3450y
°

Ide LakeCqumbia
—

500KV
765KV
' | Transmission Lines
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e N-1-1 Thermal Violation

 Overload of Mays Chapel —
Mount Washington 115kV
line for the loss of one of the
pair lines (110701 &
110702)

* Proposed Solution:

Upgrade wire sections at
Mays Chapel. The new
rating will be 260/300
SN/SE MVA

» Estimated Cost:
$0.1 M

 Required IS Date:
6/1/2014

WWW.pjm.com

BGE Transmission Zone
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. N-1-1 Thermal Violation

»  Overload of Harrisonville — Granite
115kV line for the loss of Northwest
230-5 230/115kV Transformer + loss
of Northwest 230-4 230/115kV
Transformer

* Proposed Solution:

Extend circuit 110570 from Deer
Park to Northwest and terminate to
an abandoned position
At Deer Park Tap, remove the tap
connecting the Deer Park from the
through transmission section of
circuit 110560 from Pleasant Hills to
Northwest.
Retire the section of 110560 from
Deer Park to Deer Park Tap and
existing Deer Park breaker
e Estimated Cost: $5.0 M
 Required IS Date:

6/1/2014

WWW.pjm.com

BGE Transmission Zone
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é/ BGE Transmission Zone
e N-1-1 Thermal Violation . yddslgmg N S S

Mount Washjhgtlin
* Overloads of Solley — Lipins 4} / A
115kV line and Wagner — Solley Comter 3’ N Crane
115kV line for the loss of TSN e 0Ny, T
Pumphrey —Wagner CKT < e oo
110535 and CKT 110534 Oy

« Proposed Solution: , Youmptreys 2 Racinishing it
d '___J.-" ' A ‘ i

Upgrade substation wire g
conductors at Lipins Corner.
The new section rating will be
275/311 MVA SN/SE, limited by
1200 A disconnect switches at
Lipins Corner

e Estimated Cost: $1.5 M NV

B
On\ ®  TESKV
Transmission Lines
15

* Required IS Date: N\ . WA
6/1/2014 Ny N o . Y
Metzerott Rd. \ | .. stgl . {’\\

Gy Manor,
== | : 4

N\Lipins Corner

miagner .
gffaoner

LEGEND

®  Subs Identified

| Substations
- o  115kV
138KV
o 230kV
o 345kV
©  500kV

> 2

138
Crownsville

U [

.

,Priest & ridge
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é/ BGE Transmission Zone

= e Joppato 5
¢ N-1-1 Thermal Violation f ‘ | \'IT T

 Overloads of Monument St
Erdman 115kV line and
Concord St. — Monument St.
115kV line for the loss of
Westport — Greene St. Hollofield
110554 115kV line + loss of ~

Westport — Greene St _\ .
110553 115KV line \\

 Proposed Solution: mde".ck - N
Build a new 115 kV ) po L
switching station between N -
Orchard Street and T e |
Monument Street oo

« Estimated Cost: $26.0 M %% e

* Required IS Date: . ¢ 240 34
6/1/2014 A
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A1

N-1-1 Thermal Violation

Sidney - Shelby 138 kV
line for the loss of Darby
138/69 kV transformer
and Urbana 138/69 kV
transformer

Proposed Solution:
Reconductor E.Sidney-
Shelby 138 kV

Estimated Project Cost:
$0.532 M

Required IS Date:
6/1/2014

WWW.pjm.com

Dayton Transmission Zone

Dayton

Pioneer Coop

Sidney J

L] Quincey
East Sidney

Spring Creek

Eldean

&

\\

Shelby

Pioneér Coop Halterman

Blue Jacket

LEGEND
®  Subs ldentified

Substations
kv

000000
000000

?????
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4 Dayton Transmission Zone

e N-1-1 Thermal
Violation

 Greene - Alpha 138

KV line for the loss of ey
Greene 345/138 i
transformer 1 and e J\
Greene 345/138 kv - Greeris
transformer #2 4;,’;{3
i Dayton g LEGEND
e Proposed Solution:
Reconductor Greene o ot
- Alpha 138 kV Nolrandy ;o
» Estimated Project g
Cost: $1.63 M
* Required IS Date: 2;:;
6/1/2014 (/ -
/ <69
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4 Dayton Transmission Zone

\.

e N-1-1 Thermal violation

« Bath - Trebein 138 kV
line for the loss of Bath -
Miami 345 kV line and

Bath 345/138 kV forear |
transformer P S
« Proposed Solution: ! overook
Perform sag study on Knollwood
Bath - Trebein 138 kV Trebein
line to ensure clearance o (s ® aane
for rating increase ionpeitis W
« Estimated Project Cost: oo Bellrook o s
$O-O IVI Normandy ©  500kV
* Required IS Date: Ruger Cree Tranamissin
6/1/2014 i\, fis
/\ 230
/\ 345
/\ 500
y
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- Y Dayton Transmission Zone

 N-1-1 voltage violation Westf_J\Ta_Ster““g
 Low Voltage magnitude

violation at Shelby 138 kV B b
ity of St. Mary’
/ loss of Shelby 345/138 W
kV transformer + losses of
Eldean-Staunton Tap 138
kV line and Staunton Tap rateilan
— Miami 138 kV line Pioneex Coop Honda
. ) East Liberty
 Proposed Solution: | Shelby
Add 2nd 345/138 kV =il Q g Quincey Logan
¥
transformer at Shelby LEGEND A VA
(81062) Substations Spring Creek Eagle Roa
. . kv Pibneer Coop Halterman =
« Estimated Project Cost: o s i
$7 M ° ;:2:: UHsera Mechanicsburg
R . d |S D t o 345kV Givens Pioneer Coop
* eqUIre ale. D Ll Broadview
6/1/2014 Tr.ams?:i:;ion Lines
W/\ 115 Clark East Springfield
A ;:2 Northridge New Carlisle London
Q 345
500 =
/\ 765 Needmrecﬁﬁsas

I /__/

PIM®©2009




- Y Dayton Transmission Zone

 N-1-1 voltage violation Westf_J\Ta_Ster““g
 Low Voltage magnitude

violation at Sidney 138 kV i L
/ loss of Shelby 345/138 = - m\

kV transformer + losses of

Eldean-Staunton Tap 138

kV line and Staunton Tap Amsterdam

— Miami 138 kV line Elonese Coon Honds Blue Jacket

East Liberty

 Proposed Solution:
Add two 30 MVAR

Sidney _
. Shelby Quincey Logan
East Sidney

capacitor banks at Sidney LEGEND v
69 kV station (B1063) substations Sprhg Clook
. . kv Pibneer Coop Halterman Eagle,Rod
« Estimated Project Cost: o s i
$O6 M o ;:::: Urbana Mechanicsburg
. o 345kV Givens Pioneer Coop
 Required IS Date: o sy Broadview
6/1/2014 Transmission Lines
W/\ 115 Clark East Springfield
/\ ;:2 Northridge New Carlisle London
Q 345
500 -
N e Needmrecﬁﬁsas

y e

PIM®©2009
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N-1-1 voltage violation

Low Voltage magnitude
violation at Eldean 138 kV
/ loss of Shelby 345/138
kV transformer + losses of
Eldean-Staunton Tap 138
kV line and Staunton Tap
— Miami 138 kV line

Proposed Solution:

Add a 30 MVAR
capacitor bank at Eldean
69 kV station (B1064)

Estimated Project Cost:
$0.4 M

Required IS Date:
6/1/2014

-m

Amsterdam

LEGEND
®  Subs |dentified
Substations
kV
o 115kV

138KV
© 230KV
©  345kV
© 500KV
®  785kV
Transmission Lines
kV
/\ 15
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/\ 500

/\ 765

Dayton Transmission Zone
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Pioneex Coop Honda

Shelby
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East Sidney

Sidney

ayion
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Eldean

Northridge New Carlisle

Cargill
Needmore APA Gas

I

Blue Jacket

East Liberty

Logan
Watkins Road
Eagle Roa
Urbana Mechanicsburg

Givens Pioneer Coop

Broadview

Clark East Springfield

London

P
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 N-1-1 voltage violation

 Low Voltage magnitude
violation at Blue Jacket
138 kV / loss of Darby
138/69 kV transformer +
losses of Quincy — E.
Sidney 138 kV line, E.
Sidney — Shelby 138 kV
line, and Quincy — Logan
138 kV line

* Proposed Solution:

Install a new Shelby
138/69 kV transformer at
Shelby station (B1065.1,
B1065.2, B1065.3)

» Estimated Project Cost:
$5 M

 Required IS Date:
6/1/2014

Dayton Transmission Zone

Wildcreek Crissinger

LEGEND
\ ®  Subs Identified
Substations
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Kirby o 15kV
138KV
o 230kV on
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Transmission Lines |—
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S~
/\ 230
/\ 345
Spring Creek Eagle Riad /\ s00 oa
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 N-1-1 voltage violation

 Low Voltage magnitude
violation at Amsterdam
138 kV / loss of
Southwest Lima —
Shawnee Road 138 kV
line and Shawnee Road —
Lima Ordnance Junction
138 kV line + losses of
Southwest Lima — West
Moulton 138 kV line

 Proposed Solution:

Install a new 30 MVAR
shunt at Amsterdam 69
kV station (B1066)

» Estimated Project Cost:
$0.4 M

 Required IS Date:
6/1/2014

\| Tillman
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|
i
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i R.P. Mone

Dayton Transmission Zone
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AEP
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» Voltage drop violation at
Logan 138 kV station /
loss of Darby 138/69 kV
transformer + loss of
Urbana 138/69 kV
transformer

 Proposed Solution:

Install a new 30 MVAR
shunt at Logan 69 kV
station (B1067)

« Estimated Project Cost:
$0.4 M

 Required IS Date:
6/1/2014

Dayton Transmission Zone
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 N-1-1 voltage violation

« Voltage drop violation at
Darby 138 kV station /
loss of Centerburg —
Conesville 138 kV line +
loss of Hyatt — Delaware
138 kV line

 Proposed Solution:

Install a new 30 MVAR
shunt at Darby 69 kV
station (B1068)

« Estimated Project Cost:
$0.4 M

 Required IS Date:
6/1/2014

Dayton Transmission Zone
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A1

» Baseline Project b0330
e Jetersville — Moran 115

kV overloads for the
outage of Gen 1 at
Jetersville 115 kV

Dominion Transmission Zone

LEGEND
®  Subs |dentified
Substations
kV
o 115k

138kV
e 230kV
o 345kV

o 500kV

» Proposed solution:
Install breaker at Crewe
115 kV and shift load

® 7E5kV

Transmission Lines
Farmville _ KV
Jetersville | A s

L] 138

from line 158 to line 98 y o ;\\
. oran bD.F. 345
e Estimated cost: $0.5 M . ‘ i

<69

Dominion

« Expected IS date: June
2011

» Project cancelled due
to other projects in the
area

Fort Pickett D.P.

Martins

Ft. Pickett

Victoria D.P.

Nutbush D.P. Victoria VA
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A1

Dominion Transmission Zone

* Loss of the Yorktown to =
Lanexa 115 kV line o m
results in low voltage at o
Grafton and Lebanon 2 o

« Solution: Install 29.7 [

YAV

MVAR capacitor at
Lebanon (b0778)

 Previous IS date:
5/1/2012

+ New IS date: 5/1/2018 . .} T’-.\ 3 e
 Lower load forecast = S N
« Estimated Cost: $0.5 M .\ v‘\fam.ckpe;.n§u|a )

:2§§§§5

|
/
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h
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The Cannon Branch
230-115 kV transformer
overloads for the loss of
source to the
Gainesville to Lomar
115 kV line

Solution: Replace
Cannon Branch 230-
115 kV with larger
transformer (b1087)

Estimated cost: $4.0 M
IS date: 6/1/2014

Dominion Transmission Zone
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Stomewall D
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* The following busses have been
overloaded for N-1-1 Voltage Low
Magnitude analysis

— Handsom 115 kV
— S Hamptl15 kV
— Boykins 115 kV
— Mapletn115 kv

— Margtsv 115 kV
—  Murphys 115 kV

— Seabord115 kV o
—  Tunis 115 kV Margarettsville
»  For the loss of the contingency Seabord
combination seen below: e oo —
- Suffolk 230/115 kV XFMR #1 ®  Subs Identified
—  Suffolk 230/115 kV XFMR #2 Substations
kv
* Proposed Solution: o s
Nucg 138KV
Add a third 230/115 kV XFMR at Suffolk o  230kv \
substaion (b1058) : ::;::
» Estimated Project Cost: $6 M o I
 Required IS Date: 6/1/2014 k;\
15
138
/\ 230
/\ 345
/\ 500
/\ 785
<69
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Chase City 115 kV bus
overloads due to area
network upgrades involving
Chase City — Crewe 115 kV

and Chase City — Clarksville
115 kV (b0335 & b0785)

Solution: Reconductor Chase
City 115 kV bus and add a
new tie breaker

Cost Estimate: $2.4 M
Expected IS date: June 2010

Clover

Nooftiod

.1ase City

N

9\!

Dominion Transmission Zone

A\

LEGEND /
®  Subs |dentified At
Substations
Voltage (kV)
11111
Transmission Lines
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/\ 230
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/\ 50
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Duquene Transmission Zone

N-1-1 thermal violation o
Arsenal - Highland 138 kV Faun
line for the loss of Logans e
Ferry 345/138 kV T Mot HaMi?’li(ttsburgh Mills
transformer and Remove 7 v Y

. : . Mt. Nebo Shaffers Corner
580 MW unit from o =
C h eSWi Ck Logan's FerryE g

. Montour& _Ver reen

Proposed Solution: Findlay Arsenal

Restudy rating of Arsenal —
Highland 138 kV
underground line

Estimated Project Cost:
$0.0 M

Required IS Date:
6/1/2014

WWW.pjm.com
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» Generation deliverability
violation

« The West Wharton — Franklin
115 kV (J932) circuit is
overloaded for a loss of the
West Wharton — Franklin 115
kV (D931) circuit

* Proposed Solution:

Replace West Wharton —
Franklin — Vermont D931 and
J932 115 kV line conductors
with 1590 45/7 ACSR wire
between the tower structures 78
and 78-B (B1075)

 Estimated Cost:
$0.065 M

* Required IS Date:
6/1/2011

WWW.pjm.com
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JCPL Transmission Zone
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é/ ME Transmission Zone

e N-1-1 Thermal Violation

 Yorkana 230/115 kV
transformer bank #1 / loss
of Yorkana 230/115 kV
transformer bank #3 +
Basecase

 Proposed Solution:

Replace existing Yorkana
230/115 kV transformer
banks 1 and 4 with a

York Inc.
Pleasurevil

lecs

s!ngle, larger transformer —— Yorkana
similar to transformer o Subs dentted
Substations ’
bank #3 (b1061) W i
o  115kV & X
« Estimated Project Cost: | o <,
$42 M ©  345kV Windscr
© 500kV
 Required IS Date: L
6/1/2014 - w
/\ 15
138
/\ 230
Q 345
500
El /\ 765
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é/ PN Transmission Zone

e N-1-1 Thermal Violation

* Scalp Level — Hooversville 1‘1\ l@\ il
115 kV line is overloaded for
the loss of Johnstown 230
KV bus + loss of Cooper — [Befh. Stesi
Seward 115 kV line I~ [Hiltop

Bon Air
“~=0Spruce Street

Cooper

fFrospeus
* Proposed Solution: —
Replace a CRS relay at dosr st.
Hooversville (b1069) o Rehel i
 Estimated Project Cost: | Loeawo ”fichg Scalp Level
$O . 0659 f;lbstatlons -
e Required IS Date: 6/1/2014 o

© 230KV
© 345KV
© 500kV

Transmission Lines
kV
/\ 158

138 Hooverswlle
/\ 230

AL Forward WindPower
/\ 500
/\ 765
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é/ PN Transmission Zone

e N-1-1 Thermal Violation

o Scalp Level — Rachel Hill
115 kV line is overloaded
for the loss of Cooper —
Seward 115 kV line + loss
of Johnstown 230 kV bus

« Proposed Solution:

APS | Salix
Replace a CRS relay at Jeseert S
. achel Hi
RaChel HI” (b1070) Tower51 'j
: : R
¢ EStImated PrOJeCt COSt: . stthdE::ﬁeu N(flfeiihoning g;alp Level
$O . 0659 i\:lbstations . =
e Required IS Date: 6/1/2014 o Sy
Tr.alns:{'i:;ion Lines
/\ 15
A ;:2 Hoovrsville
Q 283 : _Forward WindPower
/\ 765
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PSEG Transmission Zone

i Hillsdale

N-1-1 Thermal Violation - RE "
Normal overload on the 7 smes - _i P vt (R
East Rutherford — D s
Athenia 138 kV circuit for | =« yMontile C:*;R”
the loss of the Bergen GT |+ = ol Bergen
unit + basecase Vopase ) m,and )

138 LDetPRafiirton “S—a,_ Kingsland
Proposed Solution: A T il ¢ i
Install a 230/138 kV Aw |
transformer at Bergen eseg
substation (B1082) et cere | sapiny ST
Estimated Cost: manc cr::.:h ]
$226 M _Réadington — { New Y-f e w :Lirxiu
Required IS Date: S°m“n-gewa” s
6/1/2014 iy ' '

E. Flerpfngton

WWW.pjm.com
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