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Market Efficiency 2014/15 Long Term Proposal Window
Update




F Y Proposals by Area

Number of Greenfield TO Upgrade
Area of Proposal
Proposals Proposals Proposals
AEP 3 1 2
APS 5 3 2
APSOUTH and/or AEP-DOM Area 41 37 4
ATSI 4 - 4
BGE/PPL 4 - 4
ComEd 15 4 11
DEOK 8 8 -
DPL 1 - 1
buQ 4 3 1
PECO 5 - 5
PSEG 3 2 1
Grand Total 93 58 35
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F Y Market Efficiency Proposal Window

Proposals were sorted based on the congestion they were addressing.

» Group 1 facilities are regional facilities associated with PIJM IROL (Interconnected
Reliability Operating Limit) Reactive interfaces. Evaluation of these projects will be
completed in 2016.

» Anticipated recommendation to PJM board in February 2016

* Group 2 facilities include COMED facilities that along with the energy benefits may be
providing RPM benefits.
» Anticipated recommendation to PJM board in February 2016

* Group 2-19 facilities include facilities PJM zones other than COMED in which
congestion may be alleviated with lower cost more locational type projects. Projects
associated with these facilities can be more easily constructed or sometimes only
require upgrades to existing equipment.

> Projects were approved by PJM board in October 2015

PJM TEAC 12/03/2015 PIM©2015
WWW.pjm.com




Project Evaluations
Group 2
(Target zone: COMED)




Group 2: COME

110G S o O =
. 9 Projects*:
- 1-10C,1-10D,1-10E,1-10F,1-10G,1-10H,
1-16A,1-16B,1-19H
. Cost:
—  From $11.5M to $290M
. Constraints:

— Loretto to Wilton CTR 345 kV

2018/2019 RPM BRA Results
— COMED LDA binding with

Lingenad

Loretto to Wilton CTR 345 kV as [ttt

s g

limiting CETL constraint

*Project details in Appendix A
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F Y RPM Benefit Analysis

» The Reliability Pricing Model Benefit component of the Benefit/Cost Ratio evaluates the benefits of a proposed
economic-based enhancement or expansion that will be realized in the capacity market and is expressed as:

> Reliability Pricing Benefit for Regional Projects = [.50] * [Change in Total System Capacity Cost] + [.50] *
[Change in Load Capacity Payment]

>  Reliability Pricing Benefit for Lower Voltage Projects = [1.0]*[Change in Load Capacity Payment]

» RPM Benefits Study Process:
1. Determine if upgrades impact CETL values.
2.  Run RPM auction for multiple study years using updated CETL values.
3. Measure Benefits for 15 year period.

e PJM completed the analysis to determine the COMED LDA CETL impact of each proposed upgrades from group 2.
» Three different levels of CETL increases (279 MW, 769 MW, 1086 MW)
» Upgrades with same level of CETL increase will provide the same RPM benefits

» Total Benefits = Energy Benefits + RPM Benefits
L R

*Only PJM transmission zones that show a decrease will be considered in determining the Change in Load Capacity Payment
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Group 2 Analysis Results

PJM TEAC 12/03/2015

Project ID Gliggrﬁi% (C$c|:/;t Target Zone Lg\XaI ME Constraints Identified| Evaluation Errf’igy FI;JIIDCNI TOFtizltiE/C Ing:'z;;_se Comment
Ratio | Ratio | (Energy + RPM) | (MW)

201415_1-10D | Upgrade |11.5 ComEd 345 | Lorreto to Wilton CTR 345 kV | Lower Voltage 1.14 63.32 64.46 279 Recommended

201415 _1-10F | Upgrade | 14 ComEd 345 | Lorreto to Wilton CTR 345 kV | Lower Voltage | 0.79 | 52.02 52.81 279 | NOt ;‘f‘t’;’i’:?rﬁgded
201415 1-16A | Greenfield | 240 | AEP/CE/NIPS 345 None Specified Lower Voltage .07 5.15 5.22 1086 |Under further Study
201415 1-16B | Greenfield | 290 | AEP/CE/NIPS 345 | Lorreto to Wilton CTR 345 kV Regional .08 2.12 2.20 769  |Under further Study!
201415_1-10C | Greenfield | 37.8 ComEd 345 | Lorreto to Wilton CTR 345 kv | Lower Voltage | 0.73 : 0.73 <g |Notrecommended
201415 1-19H | Greenfield | 42.9 Comed 345 | Lorreto to Wilton CTR 345 kV | Lower Voltage | 0.9 - 0.9 <0 Nm;f‘t’;’i;"?rﬁgded
201415 _1-10E | Upgrade |17.4 ComEd 345 | Lorreto to Wilton CTR 345 kV | Lower Voltage | 0.93 | 41.85 42.78 279 | NOt ;‘ff&?g‘nfgded
201415_1-10G | Upgrade |19.9 ComEd 345 | Lorreto to Wilton CTR 345 kV | Lower Voltage | 0.81 | 36.59 37.4 279 | NOt ;f‘t’;’i;"?rﬁgded
201415 1-10H | Upgrade |25.9 ComEd 345 | Lorreto to Wilton CTR 345 kV | Lower Voltage | 0.62 | 26.12 26.74 o) || N IEEEe G

at this time

PIM©2015
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Project ID: 201415_1-10D

RPM Recommended Market Efficiency Project
o e

Keraal

c ieig
Minoka - Flint Hlls

Jaz
C"““: New Lenax F a
5 Frankfon

Mungter

Ford Motor Compan

St Joi

Proposed by: ComEd e WP = M XS

Proposed Solution: Mitigate sag :

Marusites Lift Pumps

limitations on Loretto-Wilton Center g e B
Hachapoo Cleek
GandRige |y ch

Line, and replace station conductor at 2l
Wilton Center. N st c m e

kV Level: 345

Cost (SM): 11.5

IS Date: 2019
Target Zone: ComEd

Substations Transmission Lines

Loretto
Wole Creek LS Cayuga Figgn

* Project 10D will be recommended for Board
approval in February 2015

» Additional Incremental studies to be
conducted for projects 16A and 16B
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Project Evaluations
Group 1
(ApSouth/AEP-DOM Projects)




AP-South/AEP-DOM Selected Projects

Project Name Company Cost | ISD Selected Project
201415_1-6B Dominion $25 | 2019

201415_1-6C Dominion $39 |2019 1-6C
201415_1-6D Dominion $43 | 2019

201415_1-9A DOM High Voltage/Transource | $301 | 2020 1-9A
201415 _1-14A DATC $52 | 2019 1-14A
201415_1-17A Nextera $17 | 2019

201415_1-17C Nextera $16 | 2019 1-17A
201415_1-198B LSPower $39 | 2020

201415_1-19C LSPower $42 |2020 1-19G
201415_1-19G LSPower $49 |2020

PJM TEAC 12/03/2015
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F Y AP-South/AEP-DOM Combination Projects

The following combinations have been evaluated:

Combination Projects Costs (5 | 6¢ | on [14A| 17A | 196
millions)
6C(Caps Only) S 141

9A(Caps Only)

6C(Caps Only) + 9A(Caps Only)
6C(Caps Only) + 14A

9A(Caps Only) + 14A

6C(Caps Only)+9A(Caps Only)+14A 84.7
6C(Caps Only) + 17A 30.6

S 19.2
$
$
$
$
$
9A(Caps Only) + 17A $ 357
$
$
$
$
S

29.2
65.6
70.7

6C(Caps Only)+9A(Caps Only)+17A 49.7
6C(Caps Only) + 19G 62.7
9A(Caps Only) + 19G 67.8
6C(Caps Only)+9A(Caps Only)+19G 81.8
6C(Caps Only)+9A(Caps Only)+17A+19G 98.3

PJM TEAC 12/03/2015 PIM©2015
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Benefits Summary

Congestion Benefits ($million)
L Load Payments | Production Cost
Combination L. BC . )
Type Description ISD | Cost Ratio Berre.flts Ben.e.flts AEP-DOM L/O| AP SOUTH Interfaces | PJM Total
(Smillion) (Smillion) BED-BLA L/O BED-BLA

singles 6B 2019( 25.0 1.94|$ (16.67)| $ 15.65| $ (2.88)] $ 1095 | $ 24.03| $ 23.80
singles 6C 2019( 39.1 464|S 86.56 | S 2594 | $ (2.27)] s 91.67 | $ 79.33 | $ 82.35
singles 6D 2019( 42.7 242 1S (4.16)] S 33.74| S (2.50)| $ 52.58 | S 64.81| S 63.31
singles 9A 2020(300.7| 2.64|$ 48.28 | S 67.12| S 1092 S 134.02|1$ 16357 |$ 17441
singles 14A 2019( 51.5 1.76 | S (153.50)| $ 18.44 | S 0.16 | S 3740 S 44.49 | S 33.48
singles 17A 2019 16.5 364(S 11.36 | $ 17.38| $ (28.21)| S 45.18 | $ 32.82 (S 30.97
singles 17C 2019| 15.7 245(S 3.82|$ 17.86 | $ (20.76)| S 42491 S 3747 | $ 35.62
singles 198 2020( 38.9 4,071$ 35.10| S 6.91]S (28.73)] S 19.04| S 9.89| S 11.44
singles 19C 2020 41.9| s5.66]$ 7.22]% (14.47)| $ 595] ¢ (56.37)| ¢ (29.65) $  (25.91)
singles 19G 2020( 486 | 2.76|$ (14.53)| $ 11.73| $ (8.24)| $ 864|s 17.78]$ 2.18
singles 6C Caps 2019] 14.1 750 $ 28.73| S 21.59 | $ (3.52)] $ 5755 $ 5293 $ 51.34
singles 9A Caps 2019] 19.2 895| S 52.32| S 2461 $ 193]S 63.71| $ 63.64 | $ 62.19
2-pair 6C Caps+9A Caps 2019| 29.2 9.80| $ 52.48| S 35.84 | $ 9.58| S 98.71|S$ 105.22|$ 100.43
2-pair 6C Caps+14A 2019| 65.6 460 S (133.97)] $ 63.95| S 12.57| S 148.88|S 167.65|S$ 149.62
2-pair 6C Caps+17A 2019 30.6 | 11.40| $ 60.44 | S 47.46 | $ 8.60| S 126.87| S 130.86|S$ 126.41
2-pair 6C Caps+19G 2020] 62.7 3401 S 26.18 S 26.211( S (5.34)] S 73.06 | $ 66.10 | $ 50.63
2-pair 9A Caps+14A 2019 70.7 4401 S (119.19)] $ 65.09 | $ 12.211] S 150.49|$ 168.87|$ 151.26
2-pair 9A Caps+17A 2019| 35.7 9.80|$ 73.66 S 4392 $ 8.11| $ 119.88|$ 123.74|$ 119.55
2-pair 9A Caps+19G 2020| 67.8 3.55($ 1436 | S 31.27| S 9.43] S 76.70 | $ 84.16 | $ 66.86
3-pair 6C Caps+9A Caps+14A 2019| 80.7 3.43(S (126.99)] $ 54.55| $ 1412 | S 132.05|$ 151.48|$ 13537
3-pair 6C Caps+9A Caps+17A 2019| 45.7 7.20|$ 47291 S 47.17| $ 7.821|S 127.52|$ 130.72|$ 125.39
3-pair 6C Caps+9A Caps+19G 2020| 77.9 4701 S 49.97| S 41.06| $ 11.74| S 111.80|$ 119.88|S$ 102.06
4-pair 6C Caps+9A Caps+17A+19G | 2020| 94.3 4261$ 43.24| S 49.87| $ 10.21| S 130.45|$ 13593|$ 117.05

*Congestion, production cost, and load payment savings represent 2019 + 2022 study years. Positive values represents a benefit.
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Challenges of Capacitors
B &&=

« Capacitors appear to be providing the highest Market Efficiency benefits from a
theoretical view because of the low costs and reactive limits impacts from the Planning
PV analysis

* Not practical to implement too many capacitors
» Many existing capacitors can’t be turned on in PJM Operations because of high
voltage problems
» Many proposed capacitor locations already in areas where existing capacitors are
located
» Due to timing, some capacitor locations overlap recently approved RTEP reliability
projects

» Additional analysis necessary to further evaluate impact of the capacitors vs.
transmission lines and/or SVCs

PJM TEAC 12/03/2015 PIM©2015
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Next Steps
B P

» Evaluate impact of proposed capacitors from markets, reliability, and
operations perspectives.
= Determine optimal locations and sizes/quantities

» Evaluate impact of the capacitors vs. lines and/or SVCs
» Finalize reviews for costs and in-service dates

> Reliability/Constructability Review

» Recommend Project(s)

PJM TEAC 12/03/2015 PIM©2015
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Appendix A
Group 2
RPM Projects Detalls




Project ID: 201415_1-10C

Proposed by: ComEd

Proposed Solution: The solution consists of the
installation of a new ~14.5 mile 345 kV single circuit

overhead transmission line from ComEd’s existing s o

Loretto 345kV substation to ComEd’s existing Katydid

345kV substation. Additionally, 345 kV L0303 from

ComEd’s Powerton to Goodings Grove 345 kV

substations would be brought into and split at

Katydid.

kV Level: 345 -
Cost (SM): 37.8 vl s NN s *"“‘;;";""“ e
IS Date: 2019 u V
Target Zone: ComEd AR VE"
ME Constraints: Loretto to Wilton CTR 345 kV o . o
Notes: 3 QiSRS

PJM TEAC 12/03/2015 PIM©2015
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Project ID: 201415_1-10D 1 o

Proposed by: ComEd

Proposed Solution: Mitigate sag limitations on
Loretto-Wilton Center Line, and replace station
conductor at Wilton Center.

kV Level: 345

Cost (SM): 11.5

IS Date: 2019

Target Zone: ComEd

ME Constraints: Loretto to Wilton CTR 345 kV

Notes:

PJM TEAC 12/03/2015

1-10D

Goundry Club Hils Lmsh! [Sand Ridoe
ﬁmm
I Kaystona Calumates
New Lanax Fi i

Frankfon MOS0 Heord Motar Compar

Park Forest B9
Lo L
PaNoA EC.
Wilton “Unisty Park E.C. Nﬂq
Ctr. Bee N
-
incoin Enesgy Center
Davie Créek T
Nucor Stegl -2 = Alabarma MotalChapped Steel
Bradley
Kankakpr:

Legend

Substations Transmission Lines
= BOWV B9 kY
L NERY
120 kW
* 138k

TES KV
o Subs [dentifed

PIM©2015
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Py 1-10E
N g

e s A
Proposed by: ComEd oo T ;f”r","'" e | j*(%
Proposed Solution: Mitigate sag limitations on i
Loretto-Wilton Center Line and replace station =
conductor and circuit breakers at Wilton Center. o
m d L o MetabiChapped Stee!

kV Level: 345
Cost (SM): 17.4
IS Date: 2019

Legend

Substations Transmission Lines

B WY

Target Zone: ComEd
ME Constraints: Loretto to Wilton CTR 345 kV

Notes:

o Subs [dentifed

PJM TEAC 12/03/2015 PIM©2015
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1-10F

Proposed by: ComEd >‘7 < '. : ,_ e Pk

Proposed Solution: Loretto to Wilton Center Sag
Mitigation and Station Conductor Replacement;
Pontiac Midpoint to Dresden Station Conductor
Replacement

kV Level: 345
Cost (SM): 14
IS Date: 2019 Substations ?’::sml“ion Lines

L BIRV
e & g
Midpoint ey HERY
o . 120K \/ 120k
. 1amRy

L Lorelio

Target Zone: ComEd

*  IE1RYV

ME Constraints: Loretto to Wilton CTR 345 kV o

o S00RV
TES KV

Notes: O sueesetes

PJM TEAC 12/03/2015 PIM©2015
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B

Proposed by: ComEd %‘C »

Project ID: 201415_1-10G s

Proposed Solution: Loretto to Wilton Center Sag

Mitigation, Station Conductor Replacement, Circuit —";

breaker replacements at Wilton Center and Replace
station conductor at Pontiac Midpoint and Dresden

kV Level: 345

Cost (SM): 19.9

IS Date: 2019

Target Zone: ComEd

ME Constraints: Loretto to Wilton CTR 345 kV

Notes:

PJM TEAC 12/03/2015

Legend
Substations Transmission Lines
Pontiac + Bk 69 kY

L NERY LT

* 120KV \/ 120k

* 138k

= kY

- 230KV

- ]

. BOOKY

765 kv
O subs ientifed
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B

Proposed by: ComEd

Proposed Solution: Loretto to Wilton Center Sag
Mitigation, Station Conductor Replacement at Wilton
Center, Circuit breaker replacements at Wilton
Center and Pontiac Midpoint, and Replace station
conductor at Pontiac Midpoint and Dresden.

kV Level: 345

Cost (SM): 25.9

IS Date: 2019

Target Zone: ComEd

ME Constraints: Loretto to Wilton CTR 345 kV
Notes:

PJM TEAC 12/03/2015

Project ID: 201415_1-10H i

Legend
Substations Transmission Lines
Pontiac + Bk 69 kY

L NERY LT

* 120KV \/ 120k

* 138k

= kY

- 230KV

- ]

. BOOKY

765 kv
O subs ientifed

PIM©2015
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Project ID: 201415_1-16A

Proposed by: Nipsco

¥ /Reynolds
O)

Proposed Solution: Wilton Center to Reynolds Single
Circuit 345 kV and a 765/345 kV Xfmr at Gwynneville
by Splitting Greentown to Jefferson 765 kV line at
Gwynneville to form a new 765 kV Substation with
765/345 kV Xfmr

eadow Lake 4

d ; e
s i Greentown?
1

kV Level: 345
Cost ($M): 240
IS Date: 2022 ”"‘ N
Target Zone: AEP/CE/NIPS ey

ME Constraints: None Specified

Notes: o Su:-sl:.!wtlhd i

PJM TEAC 12/03/2015 PIM©2015
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Project ID: 201415_1-16B

Proposed by: Nipsco

Proposed Solution: Double Circuit 345 kV line section
from Pontiac to Reynolds (~100 miles)

kV Level: 345

Cost (SM): 290

IS Date: 2022

Target Zone: AEP/CE/NIPS

ME Constraints: Loretto to Wilton CTR 345 kV oo v e

Notes: //

PJM TEAC 12/03/2015

Legend
Substations Transmission Lines

*  BBRV

£ MEKV
* 120KV
- 138KV
- 181KV
B
+ MERV
«  BOOKV

765KV
O Subs identifind
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Appendix B
Combination Projects Details

(AP-South/AEP-DOM Projects)




1-6C

Project ID: 201415_1-6C

Proposed by: Dominion B G Ry

4 i

Capacitor (TCSC) at Loudoun substation on Loudoun —
Meadowbrook (535) line and build five (5) 230 kV capacitor
banks at five (5) DVP substations to alleviate congestion on AP
south and other PJM interfaces. 5

Domindion
Edinburg:

kV Level: 500 /

Cost(SM): 39.06 /

IS Date: 2019 b N Al - R
Congestion Reduction (SM): 82.35 : i ??:::‘: ”W

BC Ratio: 4.64 : ) 0
: I

omiaion

Subs Idenbfed

Notes:

PJM TEAC 12/03/2015 PIM©2015
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Project ID: 1-9A

Proposed by: DOM High Voltage / Transource

line and build new 230 kV double circuit line between Rice
and Ringgold. Build new 230 kV double circuit line between
Furnzace Run and Conastone. Add cap banks to Jackson's Daroge
Ferry, Broadford, Lexington, Dooms, Ashburn and Brambleton
stations. Rebuild the Conastone - Northwest 230 kV line.

~
L,

Iy
> &
Ly

kV Level: 230
Cost (SM): 301

Substatlr.-lns Transmission Lines 4 L ) i wost ' ) "

IS Date: 2020 e 04 ; A ]
R B T g s o U

Congestion Reduction (SM): 174.41 oL e : £ FAER S Es (T

BC Ratio: 2.64 ; :::\

Notes: Suba Identified

PJM TEAC 12/03/2015 PIM©2015
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- Y 1-14A

Proposed by: DATC

=

Proposed Solution: A hybrid series capacitor and thyristor
controlled series capacitor near the midpoint of Conemaugh
to Hunterstown 500 kV line in southern Pennsylvania. Add a
phase angle regulator on the Messick to Morgan 138 kV line
and close the circuit in Maryland.

kV Level: 500

‘Lv R Fzmmmf“ A P S: = ..M_R_nn m . 5
. Garrelt ¥ =
Cost (SM) 51.53 Creek (RELIANT) . L Morgan m@:’-‘_"‘._‘“’-s"‘”‘ M Substations  Transmission Lines
! cra? & ’ . i L pice i R ) oKV
IS Date: 2019 i 4 e\ oo, Y

12010/ 120 kY
& 138kV A "

230 kY

Congestion Reduction (SM): 33.48 i : o absol~ AN
o, p Wt 3 q :' : "- 2
BC Ratio: 1.76

Subs Idenbfed

Notes: i 4 ém = R O

PJM TEAC 12/03/2015 PIM©2015
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Project ID: 201415_1-17A

Proposed by: Nextera

Proposed Solution: Build new Cochran Mill 230 kV switchyard
with 600 MVAR Capacitors, and a new 230 kV line from
Cochran Mill - Pleasant View 230 kV

Pleasant GpseCreek
Dy Mit View XN

rody K O 3
' ﬁ ochran
kV Level: 230 i
Cost ($M): 16.5 Do/ m 1 mi e
Legend

IS Date: 2019 L & Substations ‘:’rammlsslon Lines
Congestion Reduction ($M): 30.97 e | P
BC Ratio: 3.64 \ / , o
NOtES: ‘-.---.. (] :.;b::ruanum

PJM TEAC 12/03/2015 PIM©2015
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é/ 1-19G
| /X

Proposed by: Northeast Transmission Development

Proposed Solution: Build 500/230 kV Substation (Keysers Run)
Interconnecting Conastone-Brighton 500 kV Line to Northwest
230 kV Substation.

kV Level: 230
Cost (SM): 48.6

IS Date: 2020 .:. d : -.; “ | Substations Lﬂ::::umlsslon Lines
Congestion Reduction (SM): 2.18 T g™ s “5 ol s

120 kv

BC Ratio: 2.99 ' / AN o

Notes:

. -4 : | O subs ientited
pminion - N —— -

PJM TEAC 12/03/2015 PIM©2015
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i = SEs(Caps Only).
l el T ol

69KV 63KV

Proposed by: Dominion -

120KV 1200V

138 KV e
181 KV
230 kv
E
500 KV

785 kv

Proposed Solution: Build five 230 kV capacitor banks at the A
following five DVP substations: Dooms, Shelhorn, Morrisville,
Liberty, Cannon Branch.

Stafforg Sagsonvile
Aquia H

Cranes Col

kV Level: 230
Cost (SM): 14.06
IS Date: 2019

Hydraulic Road

Congestion Reduction (SM): 51.34 i

Hollymead 's Comer
CharlottEsuille w South Anna Pumping Station
it D.P.
: i

macks Road

BC Ratio: 7.50

Notes: Analysis in progress

on &
Louisa

9

PJM TEAC 12/03/2015 PIM©2015
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- Y | = 9A (caps only)

B3 kY Bk Mt-Storm_ Greenland Gap
Proposed by: DOM High Voltage/Transource = - .

® 3k e

® 181k

230 kv

345 kv

500 kv

“: aniRnyaI s N
Proposed Solution: Add cap banks to Jackson's Ferry, - ZL #ﬁm X
Broadford, Lexington, Dooms, Ashburn and Brambleton O uenited sip F s

i d ' f & m:mrsh RBCT )
stations. pgestor )
il 24 [ ﬂo Fi dend:sbur%
Janawha River v 0 st Stauntdy I Hydraulic Road & k- "g_%'
) : LAy Bé??rack.s oz 5"5""’ %

Mount Egg[g Lnulsa Fuming Station

kV Level: 230 | ;
Cost (SM): 19.15
IS Date: 2019 ggraras
Congestion Reduction (SM): 62.19

BC Ratio: 8.95

P Halifax Tie Line » 4
o BrunSwickS Station Heritage ok i Ty
Notes: Analysis in progress : 2 ) “’“” A Y

PJM TEAC 12/03/2015 PIM©2015
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Legend

Substations Transmission Lines.
LT

Project ID: 6C (caps only) + 9A (caps only)

Proposed by: Dominion, DOM High Voltage / e
Transource e
Proposed Solution: Build five 230 kV capacitor banks at the e
following five DVP substations: Dooms, Shelhorn, Morrisville, i

Liberty, Cannon Branch.

Add cap banks to Jackson's Ferry, Broadford, Lexington,
Ashburn and Brambleton stations.

kV Level: 230

Cost (SM): 29.2

IS Date: 2019

Congestion Reduction (SM): 100.43
BC Ratio: 9.8

Notes: Analysis in progress

PJM TEAC 12/03/2015

6C (caps only) + 9A (caps only)

{ X e
; G Edwards Fertyf
; Meadow Brook AL
7 —o— Tiaey
X
S

Endless Caverns

bt
Marsh Ru i
S Morrisville

Hydraulic Road

Barrdcks Road e

5 L cT
hasa. o] aﬁ ”
> :

d th Anna Pumping Station
Rroffit D.P.
Louisa Pumping E, 8

Louisa

Mount Eagle
Fluvanga PS..,unningham

BN

D o m i n i

PIM©2015
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6C (caps only) + 14A

soma | paigoyt” BPL . ‘ b VW
& . Jniata [

Project ID: 6C (caps only) + 14A ghn 58 o/
Proposed by: Dominion, DATC : (

Proposed Solution: Build five 230 kV capacitor banks at the
following five DVP substations: Dooms, Shelhorn, Morrisville,
Liberty, Cannon Branch.

Hatﬂelda-R
—_— unction &Ma;“
A hybrid series capacitor and thyristor controlled series %"““”“‘"’“

capacitor near the midpoint of Conemaugh to Hunterstown /

500 kV line in southern Pennsylvania. Add a phase angle zm 7 i
regulator on the Messick to Morgan 138 kV line and close the Zrh WT
circuit in Maryland. :

Legend )
kV Level: 500 Substations Transmission Lines p %
. BI kY BIkY - ! {E o fE cafine
Cost (SM): 65.6 - _ o gu
120 120Kk o Reminglon C1eg i
138 kv o /; d " o uller HE
IS Date: 2019 s 1 _"( Da mburgélP. Mrr@i'lie ;Lzﬁﬁsﬁ
o) \ i B \a Harisonburg _'_ {
Congestion Reduction($M): 149.62 e - 0L \istom AN
. sow o & Stalfton Hydraulic Road : P9
BC Ratio: 4.6 m
atio: 4. Teaky it i ohl s
.. Identified Sub Lt ; o e "ad:Rmd uxsaC"Il'e Noyama  LadyémRCT
Notes: Analysis in progress : e D oM Wiiew + g T T

= On l'_qu\ Pumping Stafion 804"
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E Y, 6C (caps only) + 17A

e aRinggold T

Project ID: 6C (caps only) + 17A s smosnioes 7 e : i C

o0 = ST 6akv ! Pl L B2 G o ; el

Proposed by: Dominion, Nextera s O i . PR
Proposed Solution: Build five 230 kV capacitor banks at the JReR o 5

345 kY

following five DVP substations: Dooms, Shelhorn, Morrisville, R

500 kY.
765 kv

Liberty, Cannon Branch. sy W

HVOC

Build new Cochran Mill 230 kV switchyard with 600 MVAR
Capacitors, and a new 230 kV line from Cochran Mill - Pleasan
View 230.

Endless Caverns

!y
kV Level: 230 wﬁié ._ [Rentils 1
Cost ($M): 30.6 Wﬁ‘ mﬁf Vs

IS Date: 2019
Congestion Reduction (SM): 126.41
BC Ratio: 11.40

North Anna; p. 4dySitth CT
l:i;ﬂ}ui@’u ping Station adysitho St. Johns.

Louisa

Four BearIsland D.P.

Notes: Analysis in progress - FourRiverd UG Lanoer
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EY, 6C (caps only) + 19G

. & OFRr Creek afbor
Project ID: 6C (caps only) + 19G Seysndl : ,
Substations Transmission Lines ) 0 Gy 3 1 eachEottum 1
Proposed by: Dominion, Northeast Transmission | o 5 ot ;‘gié
Development B = e sy A N

161 kv

230k
345 kv

Proposed Solution: Build five 230 kV capacitor banks at the e

500 KV
765 kvt

following five DVP substations: Dooms, Shelhorn, Morrisville, | e s, A

Liberty, Cannon Branch.

Build 500/230 kV Substation (Keysers Run) Interconnecting '
Conastone-Brighton 500 kV Line to Northwest 230 kV
Substation.

(me Royal

kV Level: 230
Cost (SM): 62.7 !
IS Date: 2020

Congestion Reduction (SM): 50.63

]_» : farta ordonsile
BC Ratio: 3.4 - 3 ozl Cestis Comér Louiga CT

Hallymeade
cmmmm 0P
0 ina Pumping Station 5Lvaui a,

Notes: Analysis in progress
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=7 9A (caps only) + 14A

Substations. Transmission Lines

Proposed by: DOM High Voltage/Transource, DATC L

LEL HEKV

120k 120k

R 188 KV

Proposed Solution: Add cap banks to Jackson's Ferry, Ronca [MeSsickd Hunterstouwn

161 kv
230 kv

Broadford, Lexington, Dooms, Ashburn and Brambleton 5 o T et '- ' '"mﬁm""mw =
stations. o o . !

A hybrid series capacitor and thyristor controlled series Senifes S

capacitor near the midpoint of Conemaugh to Hunterstown
500 kV line in southern Pennsylvania. Add a phase angle
regulator on the Messick to Morgan 138 kV line and close the |
circuit in Maryland. g Roc)

\Nm‘th merwl[e
\ i Triéme

‘Bér"

Zejda

/  \aFoothil

kV Level: 500 Eﬁpc
Cost (SM): 70.7

IS Date: 2020 \ e ¥
Congestion Reduction (SM): 151.26 e b

. YJacksons 250,
BC Ratio: 4.40 SRS N %
(o 2
. . Halifax Tie Line 29

Notes: Analysis in progress of

500 kv

# ooy
5 FiontRoydl oy
o O,

R Pape!mmi =
HaiTy lage.
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A o | A (Caps only) +17A

Transmission Lines

Proposed by: DOM High Voltage / Transource, - o e
Nexte ra Srde :: MtStorm_Greenland Gap
Proposed Solution: Add cap banks to Jackson's Ferry, ; m o oot
Broadford, Lexington, Dooms, Ashburn and Brambleton idanitisa Sub Z

stations.

Build new Cochran Mill 230 kV switchyard with 600 MVAR [l
Capacitors, and a new 230 kV line from Cochran Mill - Pleasant
View 230.

awha River

\‘ \ : Mount Eagle "Lol\l“issa Pumping Svalinj
3 o K{\un ingham e vérs Bear Island D.P.
' 7.; . wm w\l Hanover
kV Level: 230 o (sm“’aﬁ
~\ : Bubkingham "2 r Road giakeside
Cost (SM): 35.7 1 N % 7 NE’T:;

i = 2
P }Maﬂ Funk

IS Date: 2020
Congestion Reduction (SM): 119.55

BC Ratio: 9.80 }Q\\

Notes: Analysis in progress

f
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Project ID: 9A(caps only) + 19G | e ‘ \

Transmission Lines

Proposed by: DOM High Voltage / Transource, e P ot
20k g ngw
Northeast Transmission Development i/ zr

it
runtytown

Proposed Solution: Add cap banks to Jackson's Ferry, : =

5 kY
35 kY

Broadford, Lexington, Dooms, Ashburn and Brambleton Lo S

765 kvt

stations. bt S

785 K

HvBC

Build 500/230 kV Substation (Keysers Run) Interconnecting
Conastone-Brighton 500 kV Line to Northwest 230 kV
Substation.

Kanawha River

KV Level: 230 \w

Cost (SM): 67.8 G \
IS Date: 2020

Congestion Reduction (SM): 66.86 /\x

BC Ratio: 3.55

Notes: Analysis in progress

PJM TEAC 12/03/2015

9A(caps only) +19G

[’ %’\Iyﬁif PENE \
Aincton chamrr- P B 0]
s
(o)

1\ é/{
r( yd uh: Road
; Gﬁrdnn il m ;

i
- G
£ >

$

@wk Ha‘“ AS
imiiton
Front Rbyal Breezvﬁndl

MarshRun GT.

5 North Anna
e w\ﬂ.wgu:mmwm %!-BS'.Juhns

 FourR Bearlsiand D.P.

ref) Morh Pole Rﬁg“ Id Church
Bur.kmg'! Pohat nk
) e

Midiatfiiany

Hl SyestR

Winterpock e
), Han
on
:
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6C (caps only) + 9A (caps onIy) + 14A
Project ID: 6C (caps only) + 9A (caps only) ) + 14A | ieaens 7“. Sl ey © S S T

Substations. Transmission Lines

Proposed by: Dominion, DOM High Voltage / o il

Transource, DATC . o

Proposed Solution: Build five 230 kV capacitor banks at the . ; / AL
following five DVP substations: Dooms, Shelhorn, Morrisville, e ww i \yqu—ut@m .
Liberty, Cannon Branch. - oren | B ’\/—fm

Add cap banks to Jackson's Ferry, Broadford, Lexington, Ashburn
and Brambleton stations.

A hybrid series capacitor and thyristor controlled series capacitor
near the midpoint of Conemaugh to Hunterstown 500 kV line in ;
southern Pennsylvania. Add a phase angle regulator on the Messick g et

to Morgan 138 kV line and close the circuit in Maryland. wmrmie ot A
\ \r,, \Kanawhaﬂiver i
‘EgoF thill D 5 : ramorls

kV Level: 500 ) . o BN ,T- ; \
COSt (SM): 80.7 PC \vw ‘f' oy RM lahover 2
IS Date: 2019 7 - i ey

. . \ —\4 o e Y \ti:@g - B,
Congestion Reduction (SM): 135.37 wk : o ) B

BC Ratio: 3.43 Bmd
LGerry,
Notes: Analysis in progress 2 o

A
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b/ 6C (caps only) + 9A (caps onIy) + 17A

PrOject ID: ] Legend - 4% qu 1 ; 7
6C (caps only) + 9A (caps only) + 17A a"?m'li'?v' . i

B kY 5KV, iMt-Stom__ Greenland Gap

Proposed by: Dominion, DOM High Voltage /

138 KV P

161 kY

Transource, Nextera P

230V

Proposed Solution: Build five 230 kV capacitor banks at the following JFE T
five DVP substations: Dooms, Shelhorn, Morrisville, Liberty, Cannon s N ”'

Branch. _ i Nodas
Add cap banks to Jackson's Ferry, Broadford, Lexington, Ashburn and : A
Brambleton stations.

Build new Cochran Mill 230 kV switchyard with 600 MVAR ey
Capacitors, and a new 230 kV line from Cochran Mill - Pleasant View \ \
230. : \
\v;mlng b7 o
b : ;
kV Level: 230 k x AT Joshua Falls

Cost (SM): 45.7 B :Tf—
IS Date: 2019 ZR
Congestion Reduction: 125.39

BC RatIOZ 7-2 tiekaeTetie 29 = =.‘"v witching Station Heritage:

i"m“ 9 Wprunswick 1\‘1?7

Notes: Analysis in progress

East Danville
=
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EY, 6C (caps only) + 9A (caps only) + 19G

Project ID: 6C (caps only) + 9A (caps only) + 19G | Legend \

345 kv

Hatfield
Proposed by: Dominion, DOM High Voltage/ e o FJ 5 ?{?\r
Transource, Northeast Transmission Development s o | %“WW
Proposed Solution: Build five 230 kV capacitor banks at the L ﬂfmzm.wm

following five DVP substations: Dooms, Shelhorn, Morrisville, i
Liberty, Cannon Branch. h
Add cap banks to Jackson's Ferry, Broadford, Lexington,
Ashburn and Brambleton stations.

Build 500/230 kV Substation (Keysers Run) Interconnecting
Conastone-Brighton 500 kV Line to Northwest 230 kV
Substation.

O dentified Sub

%\
Kanawha River

oo

7 Nl & : : :
By \ ,’,.- 9 Le: A Loui: ) RJ s, ; h AN L
- o o 3 5 over . 3
: o )
kV Level: 230 \Nmm \ / é\ & . n Id Church " ¢
Cost ($M): 78 P I " o |
IS Date: 2020 g \‘/‘l W : R St 2
Congestion Reduction (SM): 102.06 0 o 8 : :

BC Ratio: 4.70 }O\N

Notes: Analysis in progress

Halfax Tie Line 286}
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6C(caps only) + 9A(caps only) + 17A + 19G

Project ID: 6C(caps only) + 9A(caps only) + 17A + : R ERE gy s
19G =

Proposed by: Dominion, DATC, Nextera, Northeast
Transmission Development

Proposed Solution: Build five 230 kV capacitor banks at the
following five DVP substations: Dooms, Shelhorn, Morrisville,
Liberty, Cannon Branch.

Add cap banks to Jackson's Ferry, Broadford, Lexington, Ashburn

and Brambleton stations i
Build new Cochran Mill 230 kV switchyard with 600 MVAR hy
Capacitors, and a new 230 kV line from Cochran Mill - Pleasant View

230. o car it
Build 500/230 kV Substation (Keysers Run) Interconnecting

Conastone-Brighton 500 kV Line to Northwest 230 kV Substation.

kV Level: 230
Cost (SM): 94.3
IS Date: 2020 1}

Congestion Reduction (SM): 117.05

: B W
e o = P!-:-asanl

thb Lrn

e

BC Ratio: 4.26 j A
Notes: Analysis in progress 7
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Questions?
Email: RTEP@pjm.com
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