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e 2010 project review updates
— COMED Area
— PPL, METED, and PENELEC Area

— Dominion and AEP Areas
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Market Efficiency Projects

COMED AREA




= Y 2011 Market Efficiency Analysis Results

COMED Area Proposed Projects

Project Expected Estimated
J Description P Voltage Costs Benefit/Cost

Number ISD -

($ millions)
MEP-A-1 | Byron-Cherry Valley-Pleasant Valley 345 KV 2016 345 112.5 0.75
MEP-A-2 Byron-Pleasant Valley 345 KV 2016 345 105 0.96
MEP-A-3 Cherry Valley - Pleasant Valley 345 KV 2016 345 67.5 2.74

Byron - Charter Grove- Wayne 345 KV,

MEP-A-4 Charter Grove 345/138 KV TX. 2016 345 275 0.24
MEP-A-5 Byron - Wayne 345 KV 2016 345 175 0.41

MEP-A-3 project moves congestion to Byron-Cherry Valley 345 KV Ckt.
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= 2 Summary COMED Area Proposed Upgrades

 Next Steps

— Independent Cost Review currently being conducted

—  Coordination with Light Load study

—  Coordination with Regional Planning Process Task Force (RPPTF)
developments
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Market Efficiency Projects

METED, PPL, PENELEC Area

6 PIM©2011



é/ Market Efficiency New Proposed Project: METED Area

) Mars
s\ Mile Island

* Project MEP-B-6: Hunterstown — Jackson

» New Single 230 KV circuit from Hunterstown
to Jackson

» New transformer at Hunterstwon 500/230 KV.
* Project creates reliability and market
concerns on lower voltage system
— Hunterstown 230/115 KV transformer

* Modified project to add additional 230/115
KV transformer at Hunterstown.

 Expected ISD: 6/1/2016

« Estimated project Costs. LEGEND
> $75 million ¢ SubsIdentified Transmission Lines
Substations ~ \/ 115kv
° Results: o 15kV 138 kV
> Benefit/Cost ratio=.85 il V sk }
_ o 20KV \/ wskv 1
> 85 <125 - Fall o 345kV v 500 kv
Taneytown o 500 kV s
4ES o 765KV 4
\/ Hvobc !
Y 4 \
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METED, PPL, PENELEC Area Proposed Projects

2011 Market Efficiency Analysis Results

Project
Number

Description

Expected
ISD

Voltage

Estimated
Costs
($ millions)

Benefit/Cost

MEP-A-6

New Hunterstown 500 kV Tx, New single circuit
Hunterstown-Conewago 230 kV line, New
Conewago 230 kV substation connecting the
Jackson - Three Mile Island 230 kV and West Shore
- Brunner Island 230 kV transmission lines near
their intersection in York County

2016

230

99.4

1.09

MEP-A-7

Two new Hunterstown 500 kV Tx, New Double
circuit Hunterstown-Conewago 230 kV line, New
Conewago 230 kV substation connecting the
Jackson - Three Mile Island 230 kV and West Shore
- Brunner Island 230 kV transmission lines near
their intersection in York County

2016

230

134.1

0.74

MEP-A-8

New 230 kV transmission line from Keystone to
Shawville

2015

230

137.5

0.34

MEP-B-6

New 500/230 Transformer at Hunterstown with a
new Hunterstown to Jackson 230 kV circuit plus a
new 230/115 transformer at Hunterstown.

2016

230

75

0.85




=% Summary METED, PPL, PENELEC Area Proposed Upgrades

 Next Steps

— Independent Cost Review currently being conducted
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Market Efficiency Projects

Dominion and AEP Area
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Project MEP-B-1

Install a 765/500 kV transformer at
Joshua Falls station and construct an
approximately 85-mile 500 kV line
from Joshua Falls station to the
existing Dooms - ElImont 500 kV line.
Construct an approximately 30-mile
500 kV line from the Dooms - Elmont

500 KV line to Ladysmith station. Split

the Dooms - EImont 500 kV line to
create separate Joshua Falls -
Elmont and Dooms - Ladysmith 500
KV circuits.

Expected ISD: 6/1/2017

AEP '."
EStImated prOJeCt COStS Boxwood “o“‘ . e  Subs Identified Transmission Lines
> $300 million Monel P e Substations \/ 1skv
Coffee "___,o‘ o 115kV 138 kv
Results: Forest i oshua\Falls Farmville 138 kv \/ 230kv
Q. o 230kV
. . Ped DP o \ skv
> Benefit/Cost ratio= -.13 " Rustburg < el f MOBE o s\
. ~ampiin o 500KV
L 5 765 kV
» -.13<1.25 - Fall Dominion Medisonville .P. | o sk \\; o
Otter i Twith\'s Creek / V New Cirguit

Barracks Road

Market Efficiency New Proposed Project: AEP/Dominion Area
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Project MEP-B-2
Install a 765/500 kV transformer at

™\ North Shenandoah

Merck

Market Efficiency New Proposed Project: AEP/Dominion Area

(SN

Joshua Falls station and construct a APS E

new 500 kV station on the existing

Dooms - Elmont 500 kV line. o T £

Construct an approximately 85-mile : R \chdy ce,,ar

500 kV line from Joshua Falls station LouisadgSomerset . d’R’Ve S A

to the new station. Construct an b adysmit St Johns
Pyoffit D.P. A \Johns D.P.

approximately 30-mile 500 kV line
from the new station to Ladysmith
station

Expected ISD: 6/1/2017

+
*

. g *
L/
L/
’0' 0
am . 4 “—Kour Rivers
_ New Statggn , 0=—

Hanover
Elmont_

. . 7 Shert Pump
« Estimated project Costs. = P2 North Pol gfs\s& LR
- .
- . LEGEND
> $330 million
AEP < * Subsdentified Transmission Lines
° Results: iy P-4 Substations \/ 115kv
. . Boxwood 5 ° 115kV 138 kv I
_ *
» Benefit/Cost ratio=-.13 Monel g5 138 kv \/ 230kv
> -.13<1.25 - Fail coee 8> P N e d
Forest © ljnshua\Falls Farmville | ° %% \/ 500kv
Peaksvi ced House D > M o 500 kV
#"_ Rustburg Q o S e 765KV V T
hgton Pamplin V \/ HvDC
i A New Circuit
g ominics fadisonville [.P.
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é/ Market Efficiency New Proposed Project: AEP/Dominion Area

. PrOjeCt MEP-B-3 / o LEGEND |
* Subs |dentified Transmission Lines

/ Substations \/ 115k

 Install a 765/500 kV transformer at . Boxwood o e R A

Joshua Falls station and construct an [ Riverville 138 kv \/ 230kv

approximately 50-mile 500 kV line /_i-\ sons R SOk \V 35y

. AEP | o 345KV

from Joshua Falls station to Clover Jgshua Falls . ook \V s00kv

station. Centervilleih) HillForast o SR \ 7eskv
Moseley New Lond. \ V New Circuit \/ aiie fo
vemnRyefburg ; - "Hoopefs D.P.
 Expected ISD: 6/1/2017 Hraton Pamplin -
. . Johnson Mountai .. rewe
. Estimated pI’OjeCt Costs. N

Moneta Ottor o art: s 5
> $170 million Whitshouse AaViSta Twitty's Creek
=oming" utbush D.P Vidiotia VA
 Results: Kigprqan : i
. . Smith Mountainwesuﬂge‘my Cenkal VA enBridge
» Benefit/Cost ratio= -.07 A \Digkes Brynch D.P, e
ennoo reitna d -
- - i Gretna D.P. 5
> -.07 <1.25 - Fall i o

Crystal Hill Dryburg ® s

BearskinChafham % ub;f' 2 ” Lagrel ase City
Halfox WorsthZEE
Banister s Snai Jones Store goyNton D.p Suth Hill

South Bo. Reedy Creek -
“Welco Clarksville,,.
\‘Sfockton CarlerErbicg - Kmderton Kerr D2 Kerr Pam
. Clarksvilte D.P.gilington PR

‘.Axton ijemfdeoanvafg? Danville 9_'??__"3_"3’.’?5! NUGS=

East Monument
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Project MEP-B-4 (MEP-B-1/MEP-B-3)
Install a 765/500 kV transformer at Joshua
Falls station and construct an approximately
85-mile 500 kV line from Joshua Falls station to
the existing Dooms - ElImont 500 kV line.
Construct an approximately 30-mile 500 kV line
from the Dooms - EImont 500 KV line to
Ladysmith station. Split the Dooms - EImont
500 kV line to create separate Joshua Falls -
Elmont and Dooms - Ladysmith 500 kV circuits.

Install a 765/500 kV transformer at Joshua
Falls station and construct an approximately
50-mile 500 kV line from Joshua Falls station to
Clover station

Expected ISD: 6/1/2017
Estimated project Costs.
> $410 million
Results:
» Benefit/Cost ratio= -.03

» -.03<1.25 - Fall

Market Efficiency New Proposed Project: AEP/Dominion Area
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Project MEP-B-5 (MEP-B-2/MEP-B-3)
Install a 765/500 kV transformer at Joshua
Falls station and construct a new 500 kV
station on the existing Dooms - EImont 500 kV
line. Construct an approximately 85-mile 500
KV line from Joshua Falls station to the new
station. Construct an approximately 30-mile
500 kV line from the new station to Ladysmith
station.

Install a 765/500 kV transformer at Joshua
Falls station and construct an approximately
50-mile 500 kV line from Joshua Falls station to
Clover station

Expected ISD: 6/1/2017
Estimated project Costs.
> $440 million
Results:
» Benefit/Cost ratio= -.25
» -.25<1.25 - Fall

Market Efficiency New Proposed Project: AEP/Dominion Area
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é/ Market Efficiency New Proposed Project: AEP/Dominion Area

l Adibo s :r\xpﬁr‘ TYl l

* Project MEP-B-7 LEGEND o
* Install a 765/500 kV transformer at e e SisideniediTransmission Lines
Joshua Falls station and construct a 500 - Substations v o
kV line from Joshua Falls to SRR \/ 230k
Cunningham Station. o 230kV \/ 45kv 5
o 345kV \/ 500kv
o 500kV \/ 765kv é
 Expected ISD: 6/1/2017 V 765 kv V' hvoe
. . New Circuit
« Estimated project Costs. s

Red Hill

> $375 million
e Results: Detminion
» Benefit/Cost ratio= .01
» .01<1.25 - Fall
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é/ Market Efficiency New Proposed Project: AEP/Dominion Area

Aol Graan 3 [ I :
 Project MEP-B-8 LEGEND ﬁ
« Install a 765/230 kV transformer at APS ® ‘Subelerined Transmission Lines puy
. Substations \/ 115kv (‘
Joshua Falls Station and construct a 230~ - o il
kV line from Joshua Falls to Midlothian 138 KV \/ 20kv llor
Station via Buckingham Station. L led °© POKY \/ u5kv Do
Barracks Road BB ° oW \/ sookv N ith
iy o £ Hollygyéade e S00kV \/ 765KV o
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« Estimated project Costs. ’ Fo o il b
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é/ Market Efficiency New Proposed Project: AEP/Dominion Area

. I /i Aok Graan { r 7
 Project MEP-B-9 - LEGEND ﬁ
« Install a 765/230 kV transformer at APS ® ‘Subelerined Transmission Lines puy

. Substations \/ 115kv (‘
Joshua Falls station and construct a 230 ~ - o il
kV double circuit line from Joshua Falls 138 KV \/ 20kv llor
to Midlothian station via Buckingham N b ° V wskv Do
Station. O N e Barracks Road Qog o oW V sookv A
iy =T, Hollygzéade P00 kY \/ 765KV
~ “SCeffit D.P. e T765kV DIP.
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é/ Market Efficiency New Proposed Project: AEP/Dominion Area
A

o e
Shenandoah < Morrisville
*

-

3

O

 Project MEP-B-10
Quantico

 Install a 765/345kV transformer at B ; P P
Joshua Falls Station, Install a new s ' Staffey
500/345 kV transformer at both Dooms ' S
and Morrisville stations. Construct an
approximately 133-mile 345 kV line from
Joshua Falls to Dooms to Morrisville
stations.

ine :.;-—
“ Slablown !. =
Todds Tavim ':::'
Chdgelld}

 Expected ISD: 6/1/2017
« Estimated project Costs.

Dominion

_Mount Eagle

> $533 million
e Results: el
> Benefit/Cost ratio= 1.68 LEGEND 7=
e Subsidentified Transmission Lines fve
» 1.68 >1.25 - Pass Substations \/ M5k
AEP o 115kV 138 kV 17
138 kV \/ 230kv b
Boxwood ° 230KV \/ 345kv ‘
] 345 kV v 500 kV d
o 500kV
comedMonel o 765Ky \ 765kv ock
\ Gomingo.. _M v New Circuit W aRe

* Joshua Falls
‘ Forest c,\
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B/

2011 Market Efficiency Analysis Results
Dominion and AEP Area Proposed Upgrades (Table 1 of 2)

Project
Number

Description

Expected
ISD

Voltage

Estimated
Costs
($ millions)

Benefit/Cost

15 year Net Present
Value of Benefit
($ millions)

Below 500 KV
Method 15 year
Net Present
Value of Benefit
($ millions)

MEP-A-9

Install a 500/345 kV transformer at Bath County
station and construct a 345 kV line from Kanawha
River station to Bath County station.

2017

345

$260.5

4.03

$1,639.1

MEP-A-10

Install two 500/345 kV transformers at Bath County
station and construct 345 kV line from Kanawha
River station to Bath County station.

2017

345

$275

4.36

$1,869.6

MEP-A-11

Install two 500/345 kV transformers at Bath County
station and construct a double circuit 345 kV line
from Kanawha River station to Bath County station.

2017

345

$386.2

3.90

$2,349.1

MEP-B-1

Install a 765/500 kV transformer at Joshua Falls
station and construct an approximately 85-mile 500
kV line from Joshua Falls station to the existing
Dooms - ElImont 500 kV line. Construct an
approximately 30-mile 500 kV line from the Dooms
- Elmont 500 KV line to Ladysmith station. Split the
Dooms - ElImont 500 kV line to create separate
Joshua Falls - EImont and Dooms - Ladysmith 500
KV circuits.

2017

500

$300

(0.13)

($61.0)

$956.1

MEP-B-2

Install a 765/500 kV transformer at Joshua Falls
station and construct a new 500 kV station on the
existing Dooms - EImont 500 kV line. Construct an

approximately 85-mile 500 kV line from Joshua

Falls station to the new station. Construct an
approximately 30-mile 500 kV line from the new
station to Ladysmith station.

2017

500

$330

(0.13)

($66.8)

$1,024.7

MEP-B-3

Install a 765/500 kV transformer at Joshua Falls
station and construct an approximately 50-mile 500
kV line from Joshua Falls station to Clover station.

2017

500

$170

(0.07)

($17.3)

$349.5




B/

2011 Market Efficiency Analysis Results
Dominion and AEP Area Proposed Upgrades (Table 2 of 2)

15 vear Net Below 500 KV
. Estimated y Method 15 year
Project . Expected . Present Value of
Description Voltage Costs Benefit/Cost ) Net Present
Number ISD o Benefit .
($ millions) ($ millions) Value of Benefit
($ millions)
MEP-B-4 Project MEP-B-1 and MEP-B-3 2017 500 $410 (0.03) ($18) $971.9
MEP-B-5 Project MEP-B-2 and MEP-B-3 2017 500 $440 (0.25) ($173) $897.1
Install a 765/500 kV transformer at Joshua Falls
MEP-B-7 |station and construct a 500 kV line from Joshua Falls| 2017 500 $375 0.01 $3.2 $393.2
to Cunningham Station.
Install a 765/230 kV transformer at Joshua Falls
MEP-B-8 Station and construct a 230 kV line from Joshua 2017 230 $220 1.07 $366.5 -
Falls to Midlothian Station via Buckingham Station.
Install a 765/230 kV transformer at Joshua Falls
station and construct a 230 kV double circuit line
MEP-8-9 from Joshua Falls to Midlothian station via 2017 230 $280 1.88 $822.4 i
Buckingham Station.
Install a 765/345kV transformer at Joshua Falls
Station, Install a new 500/345 kV transformer at both
MEP-B-10 Dooms and Morrisville stations. Construct an 2017 345 $533 1.68 $1,395.4 -

approximately 133-mile 345 kV line from Joshua
Falls to Dooms to Morrisville stations.

WWW.pjm.com
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é/ Dominion and AEP Area Proposed Upgrades Summary

. Several Projects show Large Market Benefits

. Benefit calculated different depending on type of project.

Annual Benefit = (.7)(A System Production Cost)+(.3)(A Load Energy Payment)

A System Production Cost is change in system generation variable cost (fuel costs,
variable O&M costs and emissions costs) associated with total PJM energy production

A Load Energy Payment is change in net load energy payment (change in gross load
payment minus change in transmission right credit

*  For projects that have costs allocated regionally (500 kV and up), the load energy
payment for all PJM zones is considered

*  For projects that have costs allocated using a flow-based methodology (below 500
kV) , the load energy payment for only those PJM zones that show a decrease in

load energy payment is considered.
. Proposed Market Efficiency Regional Projects difficult to pass1.25 Benefit/Cost Threshold

— Projects that provide large Net Benefits may be dismissed because of type of project (Regional vs.
below 500 KV)

- Consider changing calculation for regional to be same as below 500 KV projects.

. Zones in which project shows no load benefit or increase in net load energy payments have no
cost allocation
. Zones in which project shows load benefit or decrease in net load energy payments will have a

cost allocation
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= 2 Summary Dominion/AEP Area Proposed Upgrades

 Next Steps
— Independent Cost Review currently being conducted

— Incorporate pending reliability baseline projects
. Rerun Studies as appropriate

—  Reliability Analysis review for all passing projects
—  Sensitivity analysis for Key input assumptions

— Variations to be considered
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