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August 13, 2015




Market Efficiency Long Term Proposal Window Update




F Y 2014/15 RTEP Long Term Proposal Window: Market Efficiency

e 93 Market Efficiency Proposals

— 35 Transmission Owner Upgrades
« Cost range of $0.1M to $68M

— 58 Greenfield Projects
« Cost range of $9.2M to $432.5M
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2014/15 RTEP Long Term Proposal Window: Market Efficiency

AREA of Proposal Number of proposals
AEP 2
APS 6
APSOUTH and/or AEP-DOM Area 41
ATSI 4
BGE/PPL 4
ComEd 15
DEOK 8
DPL 1
buQ 4
PECO 5
PSEG 3
Grand Total 93
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= % ___Proposed Market Efficiency / Reliability Upgrades

— ;&;_
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F Y 2014/15 RTEP Long Term Proposal Window — Progress Update

Completed:
v’ Step 1: Review projects
v’ Step 2: Benefit/Cost tests

» Completed first round of runs using the 2014 published assumptions.
» Completed sensitivity runs using updated 2015 assumptions: load forecast, fuel forecast, generation, etc.

v' Step 3: Recommendations for projects from Groups 2 thru 19 (non AP-South/AEP-DOM
projects)

v' Step 4: Reduced list for projects from Group 1 (AP-South/AEP-DOM projects)

Next steps:
September TEAC:
1. Update for Group 1 (AP-South/AEP-DOM projects)
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F Y 2014/15 RTEP Long Term Proposal Window — Data Posting

Reactive Interfaces

» Modeling practices document: Section 2.11 describes reactive ratings determination.
> http://mwww.pjm.com/~/media/planning/rtep-dev/imarket-efficiency/pjm-market-efficiency-modeling-practices.ashx

= Power flow and contingency file
» Location: RTEP Development > Modeling Data> Baseline Cases

» Project impacts on reactive interface ratings
» Spreadsheet shows the delta in reactive interface ratings as a result of impacted proposed project

» RTEP Development > Market Efficiency > Model Information > CEIl > 2014-2015 RTEP Long Term Proposal Window
Additional documents
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Project Recommendations
Groups 2 thru 19
(non AP-South/AEP-DOM Projects)




Y Group2 COMED _Loretto to Wllton Center

* 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
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F Y Group 2 Analysis

: BIC S
Project ID Gtizgrrl%i% Cost ($M)| Target Zone L:\Xal ME Constraints Identified Evitipaetlon Ratio I;gtllg Status
sase Sens.
201415_1-10D Upgrade 11.50 ComEd 345  |Lorreto to Wilton CTR 345 kV Lower Voltage 1.79 1.14 Not Recommended
201415_1-10F Upgrade 14.00 ComEd 345 |Lorreto to Wilton CTR 345 kV Lower Voltage 1.38 0.79 Not Recommended
201415 1-16A Greenfield 240.00 AEP/CE/NIPS 345  |None Specified Lower Voltage 0.04 N/A Not Recommended
201415 1-16B Greenfield 290.00 AEP/CE/NIPS 345 |Lorreto to Wilton CTR 345 kV Regional 0.14 N/A Not Recommended
201415_1-10C Greenfield 37.80 ComEd 345 |Lorreto to Wilton CTR 345 kV Lower Voltage 1.63 0.73 Not Recommended
201415 1-19H Greenfield 42.90 Comed 345 |Lorreto to Wilton CTR 345 kV Lower Voltage 1.16 0.9 Not Recommended
201415 1-10E Upgrade 17.40 ComEd 345 |Lorreto to Wilton CTR 345 kV Lower Voltage 1.17 0.93 Not Recommended
201415_1-10G Upgrade 19.90 ComEd 345 |Lorreto to Wilton CTR 345 kV Lower Voltage 1.02 0.81 Not Recommended
201415 1-10H Upgrade 25.90 ComEd 345  |Lorreto to Wilton CTR 345 kV Lower Voltage 0.78 0.62 Not Recommended

No Projects Recommended: Constraint will be monitored in future analysis
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Group 3: DEOK / ATSI
3 ‘ Ay

8 Projects: g
— 1-14C,1-19A,1-20C, 2
1-20D,1-21C,1-22D, ;
L

1-22E,1-22F

e (Cost:
—  From $11.4M to $91M

o Constraints:
— Miami Fort to Willey 138 kV
— Miami Fort to 0BHEBTAP 138 kV

e Notes:

— Congestion removed due to base
line upgrades required by retirement
of Miami Fort 6.

— Proposals submitted will not be
evaluated

RS 1

765 kv
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F Y Groups 4 and 8: APS/METED/PPL

9 Projects: 1-14B,1-18G,1-18H,1-201,1-22C, 1-2A, 1-2B, 1-3A, 1-5A
e Cost: From $1.1M to $107M

 Constraints: Brunner Island to Yorkana 230 kV, Safe Harbor to Graceton 230 kV,
Taneytown to Carroll 138 kV

s P L
o"‘ % gl ,'\ -

PIM©2015

WWW.pjm.com



B

Group 4 & 8 Analysis

B/C B/C
Project ID Upgra_de/ Clo! Target Zone & ME Constraints Identified B Ratio Sl Status Comments
Greenfield (M) Level Type 2015
Base
Sens.
Removes
201415 1-18G Upgrade 5.20 APS/Meted 138 Taneytown to Carroll 138 kV |Lower Voltage 55.74 90.14 Recommended | Congestion
Driver
Removes
201415 1-14B Greenfield 21.11 Meted 115 Taneytown to Carroll 138 kV | Lower Voltage 11.68 23.14 Not Recommended| Congestion
Driver
Removes
201415 1-18H Upgrade 58.00 APS/Meted 138 Taneytown to Carroll 138 kV | Lower Voltage 4.97 5.62 Not Recommended| Congestion
Driver
Taneytown to Carroll 138 kV
; fed Brunner Island to Yorkana 230 Remove_zs
201415 1-20I Greenfield 70.80 APS/Dominion 138 kv Lower Voltage 2.63 5.36 Not Recommended| Congestion
Safe Harbor to Graceton 230 kV 2l
Removes
Congestion
201415 1-22C | Greenfield | 107.20 APS/Meted 230 Taneytown to Carroll 138 kV | Lower Voltage 34.66 34.21 Not Recommended Driver:
Increases RTO
Congestion
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F Y Group 4 & 8 Analysis

Project ID Gggg;?ide% Cost ($M)| Target Zone Lelz(\X:I ME Constraints Identified Ev‘:all_l;pa;ion F;%g% Status
Sens.
201415 _1-2A Upgrade 1.10 PPL/BGE 230 Safe Harbor to Graceton 230 kV  [Lower Voltage 14.42 Recommended
201415 _1-2B Upgrade 3.10 PPL/Meted 230 | BrunnerIsland to Yorkana 230KV  |Lower Voltage| ~ 22.16 RESCImETIEE
201415_1-3A Upgrade 40.20 PPL/Meted 500 Brunner Island to Yorkana 230 kV Lower Voltage 1.85 Not Recommended
201415 1-5A Upgrade 5.60 BGE/PPL 230 Safe Harbor to Graceton 230 kV Lower Voltage 0.63 Not Recommended
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F Y Group 4 & 8 Recommended Project: 1-18G

Proposed by: FirstEnergy

JosEson

Proposed Solution: Upgrade terminal equipment on
the Lincoln - Carroll 115/138kV path.

kV Level: 138 AT
Cost (SM): 5.2

IS Date: 2019

Legend
Substations Transmission Lines

Target Zone: APS/Meted

ME Constraints: Taneytown to Carroll 138 kV

Notes: Recommended

PIM©2015

WWW.pjm.com



B

Group 4 & 8 Recommended Project; 1-2A

Project ID: 201415_1-2A ; =2 N

Proposed by: PPL =
Proposed Solution: Reconductor two spans of the
Graceton-Safe Harbor 230kV transmission line.
Includes termination point upgrades

kV Level: 230

Cost (SM): 1.1

|S Date: 2019

Target Zone: PPL/BGE

ME Constraints: Safe Harbor to Graceton 230 kV
Notes: Recommended

T g5 7

[ P
Hil A

o Qg =\
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F Y Group 4 & 8 ?ecommended Project; 1- ZB

Project ID: 201415_1-2B Tﬁf S
Proposed by: PPL N

17 /ﬂ\

Proposed Solution: Reconductor three spans
limiting the Brunner Island - Yorkana 230kV line,
add 2 breakers to Brunner Island Switchyard,
upgrade associated terminal equipment

kV Level: 230

Cost (SM): 3.1

IS Date: 2019

Target Zone: PPL/Meted

ME Constraints: Brunner Island to Yorkana 230 kV

Notes: Recommended
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Group 5: APS/ DUQ
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B/

Grou

0 5 Analysis

Total PIM
e Congestion
. Upgrade/ | Cost In Service kv Ratio
Project ID Greenfield | ($M) date Target Zone Level 2015 ($n3ﬁlit0ans) Comments Status
Sens. | 5019 + 2022)
Removes DUQ
201415 1-12A | Upgrade | 11.18 2018 DUQ 138 1.98 -10 congestion Recommended
Residual congestion
_ ) remains on congestion
201415_1-191 | Greenfield | 9.20 2020 APS/DUQ 138 48.5 10.9 o ey Not Recommended
monitored events.
201415 1-191 Removes DUQ congestion
with Cheswick- ) drivers. Required new
Springdale 138 Greenfield | 9.20 2020 APS/DUQ 138 41.61 7.6 monitored events. Not Recommended
kV Line Closed
Residual congestion
201415 1-20B | Greenfield | 70.98 2019 APS/DUQ 138 3.33 -1.9 remains on congestion Not Recommended
drivers.
201415 1-20H | Greenfield | 14.40 2020 APS/DUQ 138 0.93 Failed B/C Failed B/C Not Recommended

* Dravosburg to West Mifflin 138 kV actual congestion in 2015 through June was approximately $12 million

PIM©2015
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F Y Group 5 Recommended Project: 1-12A

Project ID: 201415_1-12A = _ et 7o s o7
Proposed by: Duquesne Light Yo ?mem v

South Side
N Carsan ’
Hores Ve y
for D L BOC Gases LS Stéel linois g
Pon Pemy
Batlis

Proposed Solution: Reconductor approximately 7
miles of the Woodville-Peters (Z-117) 138kV circuit,
reconfigure the West Mifflin-USS Clairton (Z-15)
138kYV circuit to establish the Dravosburg-USS

Harsigen Cy

Eiyn
_Dravosburg
-

Clairton (Z-14) 138kV circuit and the West Mifflin- / : ekl
Wilson (Z-15) 138kV circuit e e, (e 2 ks
KV Level: 138 W1 2 ey
Cost (sM) 11.184 Nw;:m g-I‘E"be‘ﬂtersp 7 e

IS Date: 2018 o o —

Target Zone: DUQ S Wasgen 511 s e T
ME Constraints: Dravosburg to West Mifflin 138 kV A B ; : \ i
Woodville to 15USAP 138 kV A L e s

» 500KV
T65 KV
o Subs [dentifed

L
TE5 KV

Notes: 2018 in-service date allows for earlier
congestion mitigation. Reduces overall PIM
congestion. Recommended

PIM©2015
WWW.pjm.com



B

1 Project:
— 1-18K
Cost:
— $9.6M
Constraints:
— 02Blkrvr to Lorain 138 kV

Duplicate of Baseline Reliability
Upgrade (B2559)

Proposal will not be evaluated.

Group 6: ATSI - Black River to Lorain
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F Y Group 7: ATSI - Crestwood to Astor

1 Project:
— 1-18L — no upgrade
required
« Cost:

— No cost information
e Constraints:

— Crestwood to Astor 138 kV
 Notes:

— Transmission owner rating
update removes
congestion.

— Proposal will not be
evaluated.
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F Y Group 9 COMED - Cordova to Nelson

3 Projects: IPova =
- 1-101,1-10J,1-10K
Cost:

— $2M to $25M

Constraints:
— Cordova to Nelson 345 kV

PIM©2015
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&

Group 9 Analysis

B/C
: Upgrade/ Cost kV . o Evaluation Ratio
Project ID Greenfield ($M) Target Zone Level ME Constraints Identified Type 2015 Status Comments
Sens.
201415_1-10I Upgrade 2.00 ComEd 345 Cordova to Nelson 345 kV Lower Voltage Alsrsz(ii():/ein
201415 1-10K Upgrade 15.50 ComEd 345 Cordova to Nelson 345 kV Lower Voltage 1.18 Not Recommended| Failed B/C
Passes B/C
201415 1-10J Upgrade 24.60 ComEd 345 Cordova to Nelson 345 kV | Lower Voltage 1.94 Recommended azgn%i?t?gﬁs
driver

PIM©2015
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- Y Group 9 Recommended Project: 1-10J

Proposed by: ComEd

York Alliant

Proposed Solution: Replace station equipment at
three stations and upgrade conductor rating of three

lines by re-conductoring and mitigating sag <G £3

limitations. NOTE: Component 1 of this project D, e s e

(s0704) is scheduled to complete on March 13, 2015 ]’ 7 A/j W
o 'ICM Gy i EIE :

kV Level: 345 Citleg sEneray i  raTrmciTeRt

Cost (SM): 24.6 X _ l

IS Date: 2019 —

Target Zone: ComEd

ME Constraints: Cordova to Nelson 345 kV i :

Notes: Recommended e

PIM©2015
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1 Project:
1-10B
 Cost:

$0.1M
e Constraints:

— Wayne to South Elgin
138 kV

roup 10: COMED - Wayne to South Elgin

McHenry
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City of Rochelle H-440

McGirr Road
Steward

Mendota Hills

Shady Oaks

Mendota

Rol
Round Lake
Wilson Road

Woodstock
Pleasant Valley {ont S
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F Y Group 10 Analysis

201415 1-10B Upgrade 0.10 ComEd 138 Wayne to South Elgin 138 kV | Lower Voltage 7.23 6.43 Recommended

PIM©2015
WWW.pjm.com




Project ID: 201415 1-10B
Proposed by: ComEd

Proposed Solution: Replace L7815 B phase line =%
trap at Wayne substation a2

kV Level: 138 e
Cost (SM): 0.1 e

IS Date: 2019

Target Zone: ComEd
ME Constraints: Wayne to South Elgin 138 kV
Notes:

Recommended

Substations Transmiss
= BOWV BIRV
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B Y/ Group 11: PECO

e *;:& Conestoga \ \

5 Projects:

— 1-11E,1-11F,

111G, 1-11H,1-111

 Cost:

— From $0.2M to $21M
« Constraints:

— Peach Bottom 500 kV ~F

— Peach Bottom to S

Conastone 500 kV : s

*®  138kV
*®  161kV
+ 230KV

Hill

+ 345KV
© 500KV

i v
Raphael Rd ' 5
g O subs dentified
r\'. \ ubs |dentifies

PIM©2015

WWW.pjm.com



F Y Group 11 Analysis

B/C
. Upgrade/ Cost kV . - Evaluation Ratio
Project ID Greenfield ($M) Target Zone Level ME Constraints Identified Type 2015 Comments Status
Sens.
Partially
201415_1-11G Upgrade 0.20 PECO 230 Peach Bottom 500 kV Lower Voltage 72.97 cgenr;g\slteign Not Recommended
driver
201415_1-11E Upgrade 1.80 PECO 500 |Peach Bottom to Conastone 500 kV| Regional 0.24 Failed B/C | Not Recommended
201415 1-11F Upgrade 8.70 PECO 500 |Peach Bottom to Conastone 500 kV| Regional 0.18 Failed B/C | Not Recommended
LN Removes
201415 _1-11H Upgrade 9.70 PECO 230 Peach Bottom 500 kV Voltage 3.03 Congestion | Recommended
Driver
Removes
Congestion
201415_1-111 Upgrade 21.10 PECO 230 Peach Bottom 500 kV Lower Voltage 3.07 Driver Not Recommended

PIM©2015
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é Group 11 Recommended Project: 1-11H
i g@ 7

Proposed by: PECO — ’% ;
Proposed Solution: Increase ratings of Peach
Bottom 500-230 kV transformer to 1479 MVA wi e
normal / 1839 MVA emergency M\\
kV Level: 230

Cost (SM): 9.7

S Date: 2019

Target Zone: PECO

ME Constraints: Peach Bottom 500 kV

Notes:

Recommended

PIJM©2015
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F Y Group 12: PSEG RPM

3 Projects:
— 1-15A,1-20F,
1-21G
e Cost: e
— From $2.8M to $125M
 Constraints:

— Roseland-Cedar Grove-
Clifton 230 kV corridor

 Note:
— RPM project pending BRA
results.

O
s
> D
-
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5
0
e
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3
. =
o -2
-
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Group 13: COMED - Oglesby to Mazon
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e s Planc West pioks Crossig ,ER i ; i vy Calume
— - Shady Oaks lano Spring Brook Ry i Stk
Plainfield 1_-—3

Green Lake

Glenwood lsﬂnd Ridge
kena - Country Club Hills

Keystnna Oa[umehess Munster
Pam For%( " Bloom|Fard Mator Comp

9 Geneva Energy
Unweruly Park Notth E.C. tyJo
Park E.C. Gre

mdhil—-ﬁre(e-

 Cost o
— From $0.7M to $1M =

« Constraints:
— Oglesby to Mazon 138 kV .

* Duplicate of B2613 baseline
upgrade. =

* Proposal will not be evaluated.

New Le
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Davis Creek

=) Alabama Metal/Chappel Steel
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Kankakee  Bradley

Legend
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1681 kV
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B

1 Project:
- 1-13E
Cost:
— $2.4M
Constraints:
— Worcester to Ocean Pines 69 kV

Group

‘14: DPL

138 Steet

Legend
Substations  Transmission Lines
L L BBV

DPL__

PIM©2015
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F Y Group 14 Analysis

201415_1-13E Upgrade 2.40 DPL 69 Worcester to Ocean Pines 69 kV |Lower Voltage 82.68 65.30 Recommended

PIM©2015
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F Y Group 14 Recommended PrOJect 1-13E
'

Proposed by: PHI

\f?"““‘"’"“‘."

Proposed Solution: Rebuild Worcester - Ocean
Pine 60 kV ckt 1 to 1400A capability summer
emergency

kV Level: 69

Cost (SM): 2.4

IS Date: 2016

Target Zone: DPL

ME Constraints: Worcester to Ocean Pines () 69 / |
kV npg
Recommended

13880 Street

Notes:

PIM©2015
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F Y Group 15: APS/ATSI - Krendale to Shanor Manor

| M \
« 1 Project: 7 £ &
— 1-18l pA
 Cost: b A8
— $0.6M

 Constraints:
— Krendale to Shanor Manor 138 kV

PIM©2015
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F Y Group 15 Analysis

201415_1-18I Upgrade 0.60 APS/ATSI 138 |Krendale to Shanor Manor 138 kV| Lower Voltage 35.81 123.39 Recommended

PIM©2015
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F Y Group 15 Recommended Project: 1-18|

Proposed by: FirstEnergy

Proposed Solution: Upgrade 138 kV substation =
equipment at Butler, Shanor Manor, and Krendale  ~ o
substations. New rating of the line will be 353 MVA
summer normal and 422 MVA summer emergency e

\r.yren ale .I\h‘lanor

~Butler
KV Level: 138 Byt fio=t
"‘}W'W_% us e Camon S

Cost ($M): 0.6 b rt g AT
IS Date: 2019 v )

Substations Transmission Lines

+ 0KV !

Target Zone: APS/ATSI - o A
* 120KV N/ 120k

* 138KV

ME Constraints: Krendale to Shanor Manor 138 kV e g e Vo

230 kW

s MRV S5
© S00KV

765 kv ok

Notes: Recommended ' O mmutat - L ]

AVARE 111

PIM©2015
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F Y Group 16: ATSI - CLEVELAND INTERFACE

1 Project:

— 1-18J
« Cost:

— $22.4M _ X =
« Constraints: B ot W;

— CLEVELAND Interface

 Baseline projects b2557,b2559, and

b2560 remove driver

— B2557: At Avon substation, replace the existing 7
345/138kV #92 transformer RN
— B2559: Re-conductor the Black River-Lorain 138kV
line ACE P

— B2560: Second138kV line between West Fremont
and Hayes substation g

PIM©2015
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1 Project:
— 1-16C
« Cost:
$81.2M
e Constraints:
— Various M2M Facilities

Group 17: AEP / CE /1 NIPS

Generallipn Sauk Trail
ic
P: 7
: .
> &
-
74
§ s Ontwa
¥ e i S
Un\\q:emly ’,/ Pletcher Skt
Washingbun Park
Mlchlgan {15 Dardenl%ﬁd
Ge an
e < C""sp!: y N
lumet ¢ nt‘@end
Steteline (DOMENE
s Chlcagu Pmpemesf @me,(. 2 ) : TwinB
Sond Sheffleld —Baily
Ise R rdale g
mf‘J 2 Burnham s /
South Holland . e |
Harvey (Green Lake s DS /
Glaruncd and Ridge T B3
Lake George
| «yMunster
{eystone Calumetess T
i 1
ey Ford Motor Company \ /
Park Forest Geneva Energy Tower Rd.

loom
University Park North EIC.

St John G iy = et UL
. Gresn |
v

o

ComE]|d

Legend
Substations Transmission Lines

89 kV 69 kV

115KV 115 kv
120 kv 120 kY
LEESE 138 kV
ilid o ! 181KV
230 kv 230 kv

345 kv

345 kv
500 kv

500 kv

765 kV
785 kV
Subs Identified
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20oin Group 17 Analysis

201415_1-16C Upgrade 81.16 AEP/CE/NIPS 345  |None Specified Lower Voltage 0.11 0.47 Not Recommended

No Projects Recommended: Constraints will be monitored in future analysis

PIM©2015
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B

2 Projects:
— 1-41,1-20E
« Cost:

— From $0.8M to $19M

 Constraints:

— Danville to East Danville

138 kV

— Fieldale to Thornton 138 kV

Group 18: AEP - Fieldale to Thornton

w{ﬁﬂ?‘ Hiting1on CoUt e oo
“i3 e Roanoke Electric Steel
anco: 2
Bennington Virton
1 Roancke
Sunscape
Mat UK. oopges Ml Clearbrook
1< Bent Mountain Sake¥
Falling Branch p :
wristiansburg - Tech Drive/” Snawsville
Edgemont
41-20E0)
Tank Hill

Alum Ridge

Floyd

Callinsville.
Patriot Centre
Martinsville

Sheffield

Ridgeway

Moneta

Penhook

Rustburg
Evington
Johnson Mountain
Dominion
r
Rockeastle i
Altajista *
Leesvile m?.;?m‘ﬁa
o
lestiake’
ter River
Smith Mountain
erih
D m i n i n

Bearskin

Bearskin

alifax

Banister ﬁuﬁlﬂ
Sinai

\..Pb;wao

h Bosfon gd)’ Crt

ega [

feleo ™

Substations Transmission Lines
- BgkV 69 KV
+ 115kV 15 kV
120kv \/ 120kv
I3EKY \/ 138kv
161 kV \/
- 230kV
- 345KV
< 500kV
765 k.

/ 181k
230k
345 kv
500 kv

Subs Identified ey

PIM©2015
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201415_1-41

Upgrade

0.75

AEP

138

Lower Voltage

101.19

Group 18 Analysis

Removes
Congestion
Driver

Recommended

201415_1-20E

Greenfield

19.00

AEP

138

Lower Voltage

2.67

Removes
Congestion
Driver

Not Recommended

PIM©2015
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Project ID: 201415_1-4|

Proposed by: AEP

Proposed Solution: Operate the Fieldale -
Thornton - Franklin overhead at maximum
operating temperature. Replace terminal
equipment at Danville and East Danville
substations.

kV Level: 138

Cost (SM): 0.75

IS Date: 2019

Target Zone: AEP

ME Constraints: Fieldale to Thornton 138 kV
Danville to East Danville 138 kV

Notes: Recommended

Group 18 Recommended Project:

TOagliaidn -

NEW LONCON  LANDRIS MOUTTEN

| Latawna TR
Huntingtan Colrt
hol Elechric Steel Maads Store

| " i o Virton
E ot P Spring - Roanche
L — PP Clearbrook
AN oot plarkoy Moneta
Falirig BrpriEh
/smmm Ruchcastle
Blsine
Smith Mountain
Franklin
(w) TankHill Panhook

- East
Da“",%; Danville
& -
East Monument. Legend
Rigis aaad Substations Transmission Lines
N i - Ok kY
Dian River -:...... . - sk NE IV
i . 120k AYART T
128K \/ 1wy
*  IE1RYV
. 230KV
L MR
o S00RV
T65 KV

o Subs [dentifed

AVART Y]
2o
MEKY
500k
65 kY
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Group 19: AEP — Jackson’s Ferry to Cloverdale

o] m i n i o ,g,gigiW_

ALY LS

* 1 Project: N i
- 1-4 i
 Cost: N,

(
i o Lyn
Minnix Mountain South Princeton N \
NewHope HalsRidgs 1 Fotors Mountain™=—¢ rigiiof Moseley
$O 5 M EssiFrer W piagesspa Huntington Court
5t River Mountain . i Meads Sto
) > Norf Blackéburg s R;:nnka tE\em Steel s Store
- Bluefield Ave | nm :;ka Vinton
1 - South Bluefield i 3
o I : Merrimac Matt Funk Cave Spring
" Poages Mil Starkey
Vicker Bent Mountain Moneta
Morgans Cut
— Jackson’s Ferry to —
oo gles S ‘N‘ et
laytor 1
Blaine
Peak Creek
Cloverdale 765 KV o
Tank Hill D_ominion
E Franklin Penhook
Wythe Alum Ridge
Jacksonsg Floyd Legend
s ";Einy Substations Transmission Lines
= 89 kv 89 kY
Austinville. y - M5V 15 kV
Lt \/ 120k
i i S Philpett 138 kv 138

Pipers Gap West Basde e \/ o

J 181kv

o Willis Gap - 230kV S

i - 35KV

345 kv
500 kv
785 kV

500 kv
765 kV
Subs Identified

PIM©2015
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F Y Group 19 Analysis

Jacksons Ferry to Cloverdale
765 KV

201415 1-43 Upgrade 0.50 AEP 765 Regional 15.81 61.98 Recommended

PIM©2015
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F Y Group 19 Recommended Project; 1-4J

Project ID: 201415_1-4) EYwEEN oy 7 o s g 1 Se
Proposed by: AEP ;
Proposed Solution: Replace relays at AEP's Cloverdale AL . [toverdate
and Jackson's Ferry substation to improve the e SO i _;‘f‘“‘" T g
thermal capacity of Cloverdale - Jackson's Ferry 765 ey " )
kV line 7 Soulh Blueseld

kV Level: 765 /\L«\

Cost (SM): 0.5

L) Dominion
Fraridn Penhack
IS Date: 2019 e L
sgond
poini A Substations Transmission Lines
Target Zone: AEP e A PO | o
Austinile s 1SRV
placay W rsor [
. ) s Wiest Bacser [T
ME Constraints: Jackson’s Ferry to Cloverdale 765 KV ] s D
Patriat s MERV
?E-S;:
NOteS: Recommended O suvs 1wentited

PIM©2015
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F Y Summary: Recommended Projects from Groups 2 thru 19

Cost In- £ 1S Does Project address
Group Project ID Area Constraint e Type |service | 2014 2015 0l -
($millions) L congestion on Driver?
date Base [Sensitivity
Group 4 | 201415_1-18G APS Taneytown to Carroll 138 kV 52 Upgrade| 2019 55.7 90.1 Yes
Group 5 | 201415 _1-12A DUQ Dravosburg to West Mifflin 138 kV 11.18 Upgrade| 2018 5.8 2.0 Yes
Group 8 | 201415 _1-2A PPL - BGE Safe Harbor to Graceton 230 kV 1.1 Upgrade| 2019 4.3 14.4 Yes
Group 8 | 201415_1-2B ME - PPL Brunner Island to Yorkana 230 kV 3.1 Upgrade| 2019 73.3 22.2 Yes
Group 9 | 201415 1-10J COMED Cordova to Nelson 345 kV 24.6 Upgrade| 2019 1.7 1.9 Yes
Group 10| 201415 1-10B COMED Wayne to South Elgin 138 kV 0.1 Upgrade| 2019 7.2 6.4 Yes
Group 11| 201415 1-11H PECO Peach Bottom 500 kV 9.7 Upgrade| 2019 2.6 3.0 Yes
Group 14 201415 _1-13E DPL UL LelE B Olf\'fa” Fies () &0 24  |Upgrade| 2019 | 82.7 65.3 Yes
Group 15| 201415 1-18I APS/ATSI Krendale to Shanor Manor 138 kV 0.6 Upgrade| 2019 35.8 123.4 Yes
Group 18| 201415 1-4l AEP Fieldale to Thornton 138 kV 0.75 Upgrade| 2019 114.2 101.2 Yes
Group 19| 201415 1-4J AEP BB Fewé‘\’lc'o"erda'e 7651 55 |upgrade| 2019 | 158 62.0 Yes
Total Cost 59.23

PIM©2015
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F Y Summary: Projects from groups 2 thru 19

« Simulation conducted to measure impact of all recommended projects

from groups 2 thru 19 simultaneously.
» B/C Ratio = 15.6 with all upgrades included as one project
> Total 2019 Congestion Reduction was $50 million

* Next Steps
» Recommendation to PJM Board in October 2015

PIM©2015
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Project Evaluations
Group 1
(AP-South/AEP-DOM Projects)




Group 1: AP-SOUTH

| AEP-DOM

Legend

Substations Transmission Lines
< aaRY

© ARV 15 kY
® 120KV N/ 20hv

s Ak AV T
. B1RY N/
L L

- za0kV S
. HERY
MERY
O 500 kY
785KV Stk
o Subs idantifed f2aLy
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F Y Project Evaluations: Group 1: AP-South/AEP-DOM

Group 1 Tier 1 Finalist Criteria:
» Project B/C>1.25 using 2015 Sensitivity Case

and

» Project B/C>1.25 when base case includes recommended projects from Groups 2-
19 using 2015 Sensitivity Case.
* Projects from groups 2-19 are lower cost upgrades.
* Projects from Group 1 will not be substitutes for projects from groups 2-19.

and

» Project reduces congestion, production costs, and load payments for combined
2019 and 2022 simulations.*

*Projects still considered if production cost or load payments increased by less than $20 million

PIM©2015
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B/

Group 1 Tier 1 Project Finalists

. YO Regional/ Interface RTO Congestion | Production Cost| Load Payment
. In-service | B/C 2015 Recommended X Congestion Delta o s .
Project Name Company Cost Date S oty Groups 2-19 Lower Project Type ($ millions) Delta ($ millions) [Delta ($ millions)|Delta (S millions)
projects includad Voltage (2019 + 2022) (2019 + 2022) (2019+2022) (2019+2022)
201415_1-6C Dominion 39.1 2019 4.07 4.5 R TCSC/SC -$74.0 -$81.2 -$42 -$45
201415_1-7B Transource 270.8| 2021 1.37 1.58 L Transmission -$110.3 -$124.0 -$75 -$11
201415_1-7C Transource 240.0( 2021 1.40 1.42 R Transmission -$145.2 -$149.1 -$100 $15
201415_1-9A DOM High 300.7 2020 5.07 5.39 L Transmission -$156.2 -$211.2 -$52 -$84
Voltage/Transource

201415_1-17A Nextera 16.5 2019 3.96 4.37 L CAP/SVC -$29.9 -$32.9 -$28 $2
201415_1-17C Nextera 15.7 2019 4.83 3.24 L CAP/SVC -$33.0 -$35.5 -$29 S0
201415_1-17D Nextera 36.4 2019 2.47 1.71 L CAP/SVC -$34.3 -$35.8 -$27 S7
201415_1-17E Nextera 297.0( 2020 2.77 2.76 R Transmission -$34.0 -$95.8 $6 -$34
201415_1-18E FirstEnergy 66.0 2019 2.63 2.87 R TCSC/SC -$61.3 -$76.0 -$47 -$19
201415_1-198B LSPower 38.9 2020 11.34 17.0 L Transmission -$4.7 -$32.8 S7 -$57
201415_1-19D LSPower 104.5 2020 8.19 10.75 L Transmission -$34.3 -$76.3 $2 -$62

Tier 1 finalists criteria: Projects with B/C>1.25, Congestion Delta<0, Production costs delta <$20 million, Load Payments delta <$20 million

*Negative represents a reduction as a result of the project

PIM©2015
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F Y Project Evaluations: Group 1
Next Steps
» Reviews Costs and In-service dates

» Sensitivity Runs
» Fuel prices, Load, Interface Ratings

» Reliability/Constructability Review

» Reduce/Recommend Project(s)

PIM©2015
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Appendix A
Group 1 Tier 1 Project Finalist
(AP-South/AEP-DOM Projects)




=2 1-6C
Project ID: 201415_1-6C o J; P

Proposed by: Dominion . ‘
Proposed Solution: Build one 500kV Thyristor Outraps
Controlled Series Capacitor (TCSC) at Loudoun .—\ “muowamk -

substation on the Loudoun - Meadowbrook (535) T
line and build five (5) 230 kV capacitor banks at

five (5) DVP substations to alleviate congestion i

on AP South and other PJM interfaces b ons e

kV Level: 500 / V.

Cost (SM): 39.06

IS Date: 2019 o 7 ¢ _ Tranamission Lines
Target Zone: Dominion B L ?:vv

ME Constraints: AP SOUTH L/O BED-BLA 3 r VR B
Other Interfaces o AN 5:
Notes: Efaon e i H - . - v

PIM©2015
WWW.pjm.com



2 1-7B

Project ID: 201415 1-7B o ST e bt X

Proposed by: Transource oy T YA <
Proposed Solution: Construct a double circuit 230 kV 7 e i
line between Meadow Brook Station and Doubs - vasgn Phai
Station. Additional upgrades in AEP will also be : AT e
included in this proposal. A total of 1,550 MVARs of i T spyn
new capacitance will also be installed at Brambleton, / Ll o
Ashburn, Lexington, Dooms, Jackson’s Ferry and o G i
Broadford substations. // .

& _ § ™ osomm
kV Level: 230 .
Cost (SM): 237 ' Toor e oo et It
IS Date: 2021 4 s o e
Target Zone: AEP e e Ly - S ff m;k: -
ME Constraints: AP SOUTH L/O BED-BLA : 2 S
Other Interfaces Dominién oo g2 S
Taneytown to Carroll 138 kV o =

TE5 KV
o Subs [dentifed i

Notes:

PJM©2015
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Project ID: 201415_1-7C
Proposed by: Transource
Proposed Solution: Construct a new 500 kV line from

Meadow Brook to Doubs. Install a single 500 kV breaker
in the existing ring arrangement at Meadow Brook

F:uaa‘s Wi Hampahien oy Meadow

% Brook
Bakar Mo 1

: 1 Hamsu{'
: P Sum Talmansls WNM\%

. O . . . il . i n\raiey\NunnPemmm
Station. Additional upgrades in AEP will also be included ol e M
ol imn Memz SomCmna Nt Franidin /i j_:

Sutton Hill W Rury
Bays

in this proposal. 1,750 MVARs of new capacitance will ~ 5{7*
also be installed with 350 MVAR of capacitor banks each .\ o=~
at Brambleton, Loudoun, Lexington, Jackson’s Ferry and W@“ﬂ
Broadford substations. ¢

Mositenvilr Durtin

Foothil

kV Level: 500 _ A
Cost ($M): 210 " W W e
IS Date: 2021 ; s _-I e pak Substations Transmission Lines -.
Target Zone: AEP : M\Bm Bro;;m\\Jacksnns e e o it N A A
ME Constraints: AP SOUTH L/O BED-BLA o i “?«;mgegg-F°'” St i, T el ) s Vo

Other Interfaces T o = v

s MRV

Taneytown to Carroll 138 kV i [ ' s
Notes: ' j

Subs Idenbfed

o

PIM©2015
WWW.pjm.com



B

Project ID: 1-9A

Proposed by: Dominion / Transource

Proposed Solution: Tap the Conemaugh - Hunterstown
500 kV line and build new 230 kV double circuit line
between Rice and Ringgold. Build new 230 kV double s
circuit line between Furnace Run and Conastone. Add

cap banks to Jackson's Ferry, Broadford, Lexington, A _
Dooms, Ashburn and Brambleton stations. Rebuild the D et s

Conastone - Northwest 230 kV line. {0k _

kV Level: 230 o %él‘i%%%‘%‘" £

Cost (SM): 269 "?!,::'0 : Taw :
IS Date: 2020 o
Target Zone: PECO/Dominion/AEP T : W _ e
ME Constraints: AP SOUTH L/O BED-BLA, Brunner Lids oo sl D e e e =
Island to Yorkana 230 kV, Taneytown to Carroll 138 kV, ) G s T T Tehoae T
Safe Harbor to Graceton 230 kV, Conastone to : S

Northwest 230 kV - wow o

68 KV
Subs Identified e

Notes:

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 G
Svie - View

= .'.ﬁ chr_an
kV Level: 230
COSt (SM): 16.5 D o m i n

G kV

IS Date: 2019 mm. II.:_I' pr el Dy %, Transmission Lines
Target Zone: Dominion ;

ME Constraints: AP SOUTH L/O BED-BLA

Notes:

PIM©2015
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Project ID: 201415_1-17C

Proposed by: Nextera

Proposed Solution: Build new Cochran Mill 230 kV
switchyard with 400 MVAR Capacitors, and a new
230 kV line from Cochran Mill - Pleasant View 230 kV

)
Pleasant G
Svie - View

= .'.ﬁ chr_an
kV Level: 230
COSt (SM): 15.7 D o m i n

G kV

IS Date: 2019 mm. II.:_I' pr el Dy %, Transmission Lines
Target Zone: Dominion ;

ME Constraints: AP SOUTH L/O BED-BLA

Notes:

PIM©2015
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Project ID: 201415_1-17D

Proposed by: Nextera

Proposed Solution: Build new Cochran Mill 230 kV
switchyard with 200MVAR SVC, 200 MVAR
Capacitors, and a new 230 kV line from Cochran Mill -
Pleasant View 230 kV

kV Level: 230

Cost (SM): 36.4

IS Date: 2019

Target Zone: Dominion

ME Constraints: AP SOUTH L/O BED-BLA

Notes:

% ‘\t Substations Transmission Lines
= BOWV BIRV
O EL1 LT
120 kW N/ 120k
* 138KV
= 1KY
L 2OV
- ]
© S00KV
765 kv
O subs ientifed

No1amwy
AVART T
230 kY
M5 kY
500 ky
765 kY

PIM©2015
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2 1-17E

Proposed by: Nextera

Proposed Solution: Build new Hunterstown - Brighton
500 kV line, Build new Conastone - Peach Bottom
500 kV line

kV Level: 500 _
Cost (SM): 297 @)
IS Date: 2019
Target Zone: METED/PEPCO/BGE/PECO/APS

ME Constraints: AP SOUTH L/O BED-BLA

Brunner Island to Yorkana 230 kV e Netcop i 1L 33;5:“ Taw
Taneytown to Carroll 138 kV N R U N\ ™ g |
Safe Harbor to Graceton 230 kV R [T s 2o 4B TSN e RN

Dominion % Y 3 L BBV
\ ! ' o S00RV
T65 KV

Subs Idenbfed

Notes:

PIM©2015
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McConnebsburg Tuxas Eastam 6 Faveseviis A J‘ﬁ\‘
Project ID: 201415_1-18E }A - '_ i G T I &
Proposed by: FirstEnergy Fer e L C | e Wi

Proposed Solution: Install series capacitors on the
Doubs-Mt. Storm 500 kV line S

Dak Park yy 7i0n Kelsa Gap .es;r;uu;n

7/ ' Gutss School
Parr Run

SRS P s

kV Level: 500 s 1 Ll 57/ il s L g
Cost (SM): 66 Bt e |7 Lol -

IS Date: 2019 ki)

Substations Transmission Lines [

. . - L / L
Target Zone: Dominion/APS / / -

ME Constraints: AP SOUTH L/O BED-BLA X ' s " v

s MRV
o S00RV

Notes: e/, '

Subs Idenbfed

PIM©2015
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Project ID: 201415_1-19B

Proposed by: Northeast Transmission Development

Proposed Solution: Approximately 6-mile 138 kV Line
from Grand Point to a new 500/138 kV substation on
the Conemaugh-Hunterstown 500 kV Line ("Green

Ridge")

kV Level: 138

Cost (SM): 38.9

IS Date: 2020

Target Zone: Meted/Penelec

ME Constraints: AP SOUTH L/O BED-BLA R m— AIEL T e o Faanite DL T
BED-BLA L/O MTS-DOU gy Cew aws
Taneytown to Carroll 138 kV it S e
Conastone to Northwest 230 kV R
Peach Bottom 500 kV s : : o
NOteS: Wartordsburg ey i T

PIM©2015

WWW.pjm.com



B 1-19D
- ;

Proposed by: Northeast Transmission Development

Proposed Solution: Approximately 26-mile 230 kV Line
from Ringgold to a new 500/230 kV substation on the
Conemaugh-Hunterstown 500 kV Line ("Green Ridge").

kV Level: 230 ity

Cost (SM): 104.5

IS Date: 2020

Target Zone: Meted/Penelec

ME Constraints: AP SOUTH L/O BED-BLA o \

L/O MTS-DOU tagond
50045005 L/O RCKSPG-KEENY . : _ '._ : : Substatons  Transmisson Lies
Taneytown to Carroll 138 kV B . ww
Conastone to Northwest 230 kV < o G
Peach Bottom 500 kV S : o 2
Jacksons Ferry to Cloverdale 765 KV 765 kV § el e 55 - sow

N AP 765 kv
) Subs Identibed

Notes:

PIM©2015
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Appendix B
Detailed Group 1 Results
(AP-South/AEP-DOM Projects)




=k <

In-service

B/C 2015

B/SC with

Recommended

Interface Congestion

Group 1 Detailed Results

RTO Congestion

Production Cost

Load Payment

Project Name Compan Cost o _ Delta (S millions, Delta (S millions, Delta (S millions Delta (S millions
! peny [EEiE= SEmEdiEy || ErEtEs 2= FrElEEs (201(9+ 2022) ! (201(9+ 2022) ! (20(15»2022) ! (20(1*};2022) !
included
201415 _ 1-6C Dominion 39.1 2019 4.07 4.5 -S574.0 -581.2 -542 -545
201415_1-7B Transource 270.8 2021 1.37 1.58 -5110.3 -5124.0 -575 -511
201415 _1-7C Transource 240.0 2021 1.40 1.42 _$145.2 _$149.1 _$100 S15
201415 _ 1-9A DOM High Voltage/Transource 300.7 2020 5.07 5.39 -5156.2 -5211.2 -852 -584
201415 1-17A Nextera 16.5 2019 3.96 A4.37 -$29.9 -$32.9 -528 S2
201415_1-17C Mextera 15.7 2019 A.83 .24 _s33.0 _835.5 _s29 S0
201415 _1-17D Mextera 36.4 2019 2.47 1.71 -5$34.3 -$35.8 -S27 S7
201415 1-17E Nextera 297.0 2020 2.77 2.76 -534.0 -595.8 56 -534
201415 _ 1-18E FirstEnergy B56.0 2019 2.63 2.87 -S61.3 -S76.0 -54a7 -519
201415_1-19B LSPowwer 38.9 2020 11.34 17.0 -sAa.7 -$32.8 S7 -S57
201415 _1-19D LSPower 104.5 2020 8.19 10.75 _S34.3 _S76.2 Sz _S62
201415_1-2C PPL 33 95 2018 0.65 ™A ™A A A A
201415 1-6A Dominion 25.00 2019 3.48 S5.09 S$S20.1 S$29.8 536 -S32
201415_1-66 Dominion 2500 2019 237 2. 26 _g17.9 _s23.6 _s20 s28
201415_1-5D Dominion AZ.TFO 2019 2.93 2.55 -S61.0 -564.0 -S51 S27
201415 1-7A Transowurce 155.36 2020 1.44 1.37 -S581.1 -S83.4 -569 539
201415_1-84A on/Transource 384 00 2020 0.56 [N A A [ A
201415_1-8B n/Transource 293.00 2020 .99 M [ P A L A
201415_1-8C Dominion/Transource 317.00 2020 0.41 A [ [ErS A [ErS
201415 1-8D Dominion/Transource 22200 2020 0. 75 A [y ™ [ PN LN
201415_1-8E Dominion/Transource 18100 2019 0.88 [T [ A [ A
201415_1-8F Dominion/Transource 193.00 2021 1.21 ~SA [ P L P [ L P
201415 1-144 DATC 51.53 | 2020/2019 3.73 1.9 -539.9 -S$31.6 -S40 S154
201415_1-178 MNextera 41 .00 2019 1.55 1. az _Sa1.7 _&a3 4 _&37 523
201415 1-17FF Nextera 75.20 2019 0.90 ~NSA [ P A L A
201415 _1-17G Mextera 86.30 2019 1.11 A [ [N ~NSA ~SA
201415_1-18F FirstEnergy 68_00 o 2.62 1.61 _Sa9.0 _sa3 6 _ss50 569
201415 1-19C LSPower 41.90 2020 13.45 19.24 $35.2 S55.0 Sa7 -533
201415_1-19E LSPower 53_70 2020 0.79 ™A [ A [ A
201415 1-19F LSPower A432.50 2023 i1.z29 1.22 LA A L A
201415 _1-19G LSPowwer 48.60 2020 2.09 1.7 -515.2 -513.9 -S24 S26
201415_1-204 ITC 209.56 2020 0.25 [ ™A A A A
201415 _1-20G ITC 174.36 2020 0.21 MNA [ P A [ A
201415_1-204 ITC 212.58 2020 0.32 ™A [ A ™A ~S A
201415 1-20K T 177.38 2020 0.40 A MNA N A L N A
201415 1-20L ITC 226.33 2020 0.17 NS Ly Ly A Ly
201415_1-20M ITC 22935 2020 0.as [ ™A A A A
201415 1-20MN T 191.12 2020 0.71 A LA A L A
201415 1-200 ITC 194,14 2020 0.66 A [ A ™A ™A
201415_1-224 Ameren A6.6 2019 0.75 [ ™A A A A
201415 1-22B Armeraen a46.6 2019 0.75 ~NSA [ P A L A

Tier 1 finalist criteria: Projects with B/C>1.25, Congestion Delta<0, Production costs delta <$20 million, Load Payments delta <$20 million

*Negative represents a reduction as a result of the project
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Questions?
Email: RTEP@pjm.com
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