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 Review 2010 Historical Congestion
 Review Preliminary Results

 Review Future Market Efficiency Runs and Next Steps
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2010 Historical Market Congestion

Total market congestion for 2010 about $1428 million

Top 20 congestion causing events account for about
/6% of total congestion

Future RTEP upgrades will help reduce congestion
associated with most 2010 historical constraints
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2010 Historical Market Congestion
Top 20 Congestion-Causing Constraints

Market .
Rank Constraint Tvoe | Location # of Congestion % of Total |Planned RTEP Upgrades expected to provide
P Hours ge Congestion | Congestion Relief
($ Millions)
- TRAIL (6/2011)
1 AP Sauth Interface £00 ABAE 5421 6 0% - Some congestion due to maintenance outages of the Meadowbrook:
Morrisville 500 KV and Mount Storm-Pruntytown 500 KV lines.
- TRAIL (6/2011)
2 Bedington - Black Oak | Interface 500 2291 $105.3 7% - Some congestion due to maintenance outages of the Meadowbrook:
Morrisville 500 KV and Keystone-Juniata 500 KV lines.
- TRAIL (6/2011)
- Some congestion due to maintenance outages of the Meadowbrook:
f o
. 200415005 Interface | Interface| 500 fodd 919 %% Morrisvile 500 KV and Keystone-Juniata 500 KV fines.
- i /
A Doubs YEMR AP 909 5647 co Doubs K.FMR r.eplan:ement projects (6/2011) .
-Congestion mainly due to Doubs Transformer maintenance outages
- TRAIL (6/2011)
£ AEP-DOM Interface 500 691 562 3 4% -Snme .c:l:ungestinn due to maintenanc; outages nft.he Meadowbrook-
Morrisville 500 kV and Kammer-Harrison 500 KV lines.
6 East Frankfort - Crete Line ComEd 3084 $39.9 3%
7 Crete - St Johns Tap | Flowgate MISO 2066 5295 2%
- TRAIL (6/2011)
g Cloverdale - Lexington Line AEP 1127 528.9 2% -Some congestion due to maintenance outages of the Meadowbrook-
Morrisville 500 KV and Mount Storm-Pruntytown 500 KV lines.
9 Belmont XFMR AP 16a7 $26.6 2%
10 Brandon Shores - Riverside |  Line BGE 344 5257 2% Congestion mainly due to local outages
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é/ 2010 Historical Market Congestion
Top 20 Congestion-Causing Constraints

Market .
. . #of . % of Total |Planned RTEP Upgrades expected to provide
Rank Constraint Type | Location Congestion . . .
Hours - Congestion |Congestion Relief
($ Millions)
- TRAIL (6/2011)
11 Mount Storm - Pruntytown | Line AP 571 5249 2% - Some congestion due to maintenance outage of the Meadowbrook-
Morrisville 500 kV Line
- TRAIL (6/2011)
1]
12 West interface| 500 179 5222 2% | Jacks Mountain Substation and 1000 MVAR Capacitars (6/2013)
, . , . - Congestion mainly due to maintenance outages of the Kammer-
_ 1]
- Tihonsvile - Windsor ) Line s 2123 *194 1% | Harrison 500 KV and Meadowbrook- Morrsiille 500 KV lines
. . -Some congestion due to maintenance outages of the Pleasant
- o
14 Pleasant Valley - Belvidere | Line ComEd 2553 5159 1% Valley to Woodstock 138 kV line
15 (Graceton - Raphael Road Line BGE 565 5151 1% -Congestion mainly due to maintenance outages in Doub's Area
16 Brunner lsland - Yorkana Line Met-Ed 237 514 1 1% -Congestion due f[u:n Middletown Junction Circuit Breaker
Feplacement project
17 Crescent YFMR DLCO 710 5135 19 -Culngestmn due to Brunot Island XFIMR and Beaver Valley Breaker
maintenance outages
18 Clover XFMR Dominion 514 512.5 1% -2nd Clover 500/230 KV transformer (6/2015)
- , - -Congestion mainly due to maintenance outage of the Meadowbrook-
- 1]
19 Millville - Sleepy Hollow Line Dominion 401 5123 1% Morrieville 500 KV line.
20 Milhille - Old Chapel Line Dominion 210 5122 1% -Cun.ge.stmn rnaml'_.,f.l:lue to maintenance outage of the Meadowbrook-
Morrisville 500 KV line.
Top 20 51,0585
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= 2 Market Simulation Results

« Simulation using 2011 as-is system topology was
benchmarked to 2010 historical congestion.

— Benchmark case shows comparable results to 2010 historical
congestion
TrAlL included in as-is system topology for 2011 which accounts for a large
portion of differences.
— Total simulated congestion from 2010 analysis comparable to
actual congestion
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b~ Y Market Simulation Results — Actual vs. Simulated Congestion
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Preliminary Market Simulation Results — 2011 Generation and Load Scenario

Results for Congestion>$5 million

2015 System Topology without
MAPP, PATH, Susquehanna-
Roseland, Mi. Storm-Doubs

2011 As-Is System Topology Eeconductor
Frequency | Market Congestion |Frequency| Market Congestion

Constraint Name Area Tvpe (Hours) (Smillions) (Hours) (Smillions)
AP SOUTH PIM INTEEFACE 3195 5276.1 2733 52234
0045003 PIM INTEEFACE 2426 51249 313 5216
Cloverdale 300V to Lexington 300KV AEP to DVP 300 KV 1064 51233 1060 51301
EASTERN PIM INTEEFACE 666 5334 1093 5011
Black Oak - Bedinzgton PIM INTEEFACE 147 5230 130 5265
Lexington 300EV to Dooms 500KV DVP 300 KV 132 5230 242 5427
Altoona 230KV to Bear Rock 230KV PENELEC LINE 714 5107 1 0.1
Juniata 230V to Dauphin 2305V PPL LINE 143 516.9 73 539
Altoona 230EV to Raystown 230KV PENELEC LINE 2392 5168 0 0.0
Bedington 138KV to Harmony Junction Tap 133KV AP LINE 27 5135 0 50.0
WESTEEN PIM INTEEFACE 62 $6.3 403 5210

7202 56428

Indicates Congestion reduced by at least $5 million in simulation made with 2015 topology
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Preliminary Market Simulation Results — 2011 Generation and Load Scenario

2015 Svstem Topology without
MAPP, PATH, Susquehanna-
Complete Results Data Roscland. Mt. Storm-Doubs
2011 As-Is System Topology Reconductor
Frequency Market Congestion |Frequency | Market Congestion

Constraint Name Area Type (Hours) (Smillions) (Hours) (Smillions)
AP SOUTH PIN INTERFACE 3196 52761 2753 52234
50045005 PIN INTEEFACE 2426 51249 515 521.6
Clowverdale 300V to Lexington 300KV AFEP to DVP S0 BV 10464 51235 1060 51301
EASTERN PIN INTEREFACE 666 5534 1093 591.1
Black Oak - Bedington PIN INTEEFACE 147 525.0 18¢ 5265
Lexingzton 500KV to Dooms 500KV DVP SO0 KV 152 $23.0 242 5427
Aldtoona 230V to Bear Rock 230V PENELEC LINE 714 519.7 1 501
Juniata 230KV to Dauphin 2306V PPL LINE 145 516.9 73 58.9
Aldtoona 230V to REaystown 230V PENELEC LINE 2392 516.8 o 50.0
Bedinzton 138KV to Harmony Junction Tap 138KV AP LINE 27 5135 o 50.0
WESTERN PIN INTERFACE 62 565 403 521.0
WH Sammis 343KV to Wylie Ridge 343KV FE to AP LINE 574 332 111 50.6
Clover 230KV to Clover 300KV DVP Transformer 152 532 305 57.5
Fredericksburg 230KV to Cranes Comer 230KV DVP LINE 16 52.6 10 51.6
Homer City Station 345KV to Homer City Station 2306V PENELEC Transformer 584 522 1490 56.8
CENTEAL PIN INTERFACE 136 51.7 145 53.6
Miitchell 138KV to Elrama 138KV AP to DLCO LINE 309 51.6 o0 505
Lewistown 230V to Juniata 230KV [PENELEC to PPL LINE 23 50.9 o 50.0
Erendale 138KV to Seneca 138KV AP to FE LINE 134 S0.8 2633 520.6
Dune Acres - Michigan City PIN INTERFACE 187 50.8 404 536
Wilie Ridze 500KV to Wlie Ridse 345KV AP Transformer 108 S0.6 1] S0.0
Eevstone (PA) 300KV to Conemaugh 500KV PIM 300 KV 35 30.6 o 30.0
Dover Enersy (INEAG) 69KV to Eent 69KV DP&L LINE 216 50.6 217 50.6
Eevstone (PA) 230KV to Shelocta 230KV PENELEC LINE 262 50.6 o 50.0
Athenia 230KV to Saddle Brook 2306V PSEG LINE o914 50.3 o 50.0
N Meshoppen 230KV to N Meshoppen 115KV PENELEC Transformer oo 502 1892 54.0
Bremo Bluff 230KV to Powhatan 230V DVE LINE 6 502 o 50.0
Athenia 230KV to Clifton 230KV PESEG LINE 256 502 326 50.1
Elrama 138KV to Dlitchell 138KV DLCO to AP LINE 21 S02 35 503
Bayonne 138kV to Passaic Valley Sewerage Commission 138KV PSEG LINE 526 S0.1 1717 50.8
Graceton 230KV to Cooper 230KV BG&E to PECO LINE 14 50.1 225 52.0
Juniata 230KV to Cumberland 230V PPL LINE 3 501 3 50.0
Dickerson Station "D 230KV to 230V PEPCO to DVEP LINE 1 0.0 3 51.1
State Line Energy 138KV to Wolf Lake 138KV CE to INIPS LINE 8 50.0 3997 5201
Crovdon 230kV to Burlington 230KV PECO to PSEG LINE 13 50.0 583 50.1
Streator Cayuza Fidze Wind Farm 345KV to Wilton CTE 345 345KV CE LINE 1 S0.0 21 S0.7
FPleasant Prairie 343KV to Fion 343KV WEC to CE LINE 0 50.0 J0 501
T157 TAP 500kV to Doubs 500KV AP 500 KV o 0.0 1 502
Erie South 230KV to Erie East 230V PENELEC LINE 0 50.0 12 501
Peach Bottom 500V to TU2-T4 500KV PIM 300 KV ] 50.0 7 50.3
Tiltonswille 138V to Windsor 138V AFEP to AP LINE o S0.0 11 s0.1
Erie West 343KV to Ere South 343KV PENELEC LINE 0 50.0 1 50.0

57202 5642.8
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Preliminary Market Simulation Results — 2014 Generation and Load Scenario

Results for Congestion>$5 million

2011 As-Is System

2015 System Topology without
MAPP, PATH, Susquehanna-
Foseland. Mt Storm-Doubs

Topology Reconductor
Market Market
Frequency | Congestion | Frequency Congestion

Constraint Name Area Type (Hours) | (Smillions) (Hours) (Smillions)
AP B0UTH PIM INTERFACE 3603 54340 3117 5333.0
5004,/30035 PIM INTERFACE 2333 51877 603 5382
Cloverdale 300EV to Lexington 300LV AEP to DVP 00KV 1139 5163 4 1134 51783
EASTERN PIM INTERFACE 1134 51108 1643 5194 8
Bedington 138V to Harmony Junction Tap 138KV AP LINE 130 5903 0 50.0
Black Oak - Bedington PIM INTERFACE 408 5841 697 51313
Altoona 230kV to Bear Rock 230kV PENELEC LINE 1144 5423 0 50,0
Lexingzton 300KV to Dooms 300KV DVP 300 KV 110 5211 204 5307
Juniata 230EV to Dauphin 230V PPL LINE 109 516.8 32 330
CENTEAL PIM INTERFACE 270 56.6 08 533
Kevstone (PA) 500KV to Conemaugh 500V PIM RV a0 534 0 50.0

51,2181 51,0808
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Preliminary Market Simulation Results — 2014 Generation and Load Scenario

Complete Results Data

2011 As-Is Svstem

2015 Swstem Topology without
MAPP. PATH., Susguehanna-
Foseland, Wit. Storm-Doubs

Topology E.econductor
Market Market
Frequency | Congestion Frequency Congestion
Constraint WName Area Twpe (Hours) (Smillions) (Hours) (Smillions)
AP S0UTH PIM INTERFACE 3605 5434 9 3117 53530
50045005 PIM INTERFACE 2555 5187.7 605 5382
Cloverdale 500V to Lexinzton J00KV AEP to DVP 300 BV 1139 5168.4 1134 51785
EASTEEN PIM INTERFACE 1134 5110.8 1643 51048
Bedington 138KV to Harmony Junction Tap 138KV AP LINE 130 S99 5 ] S0.0
Black Oak - Bedington PIM INTERFACE 498 584.1 697 51313
Altoona 230KV to Bear Fock 230KV PENELEC LINE 1144 542.5 0 S0.0
Lexington 300EV to Dooms 00KV DVE 300 BV 110 521.1 204 530.7
Juniata 2306V to Dauphin 2306V PPL LINE 109 516.8 32 53.0
CENTEAL PIM INTERFACE 270 56.6 o8 533
Kewvstone (PA) SMEV to Conemaugh 500KV PIM 500 EV o0 554 0 50.0
EFradericksburz 230KV to Cranes Comer 230KV DvVP LIMNE 24 543 40 53.6
W H Sammis 345KV to Wylie Ridge 343KV FE to AP LINE 3B8 4.1 122 50.6
Nt Stomm 500KV to Doubs 500KV DWVE to AP 500 KV 3 3.9 0 50.0
WESTERN PIM INTERFACE 3 53.0 147 513.0
MMitchell 138KV to Elrama 138KV AP to DLCO LINE 306 53.0 24 501
Homer City Station 343KV to Homer City Station 230KV PEMNELEC Transformer 1310 529 1473 53.3
Clowver 2306V to Clowver 00 DVEP Transformer 70 52.7 215 57.9
Altoona 230KV to Raystown 230KV PENELEC LINE 341 52.3 0 50.0
Graceton 230KV to Cooper 230KV BG&E to PECO LINE 237 52.1 ool 5149
Erendale 138KV to Seneca 138KV APto FE LINE 445 51.9 2452 32.0
EBrunner Island 2306V to Yorkana 230KV PPL to METED LINE 6 51.3 0 50.0
Dhune Acres - Michigan City PIN INTEEFACE 162 51.3 579 57.8
Dover Energy (WEG) 695V to Kent 63KV DP&L LINE 289 51.1 280 51.1
Dickerson Station "D" 230EV to 230KV PEPCO to DVP LINE 4 51.1 6 50.6
Lewistown 230V to Juniata 2306V PENELEC to PPL LINE 173 51.0 1 50.0
N Meshoppen 230V to N Meshoppen 115KV PEMNELEC Transformer 403 0.9 1863 33.6
Bavornne 138K%V to Passaic Vallesr Seweraze Commission 138KW PSEG LINE 607 S0.7 1421 532
Juniata 230V to Cumberland 230V PPL LINE 40 50.6 o 502
Streator Cayuga Ridge Wind Farm 345kV to Wilton CTE. 3435 345KV CE LINE 20 S0.5 274 515.5
Wylie Ridge S00EV to Wiylie Ridze 345KV AP Transformer 30 50.3 0 50.0
Fed Lion 2306V to Cedar Creek 230KV DP&L LINE 15 503 2 50.0
Bremo Bluff 230kV to Powhatan 230KV DVE LINE o 503 4 501
Athenia 230V to Saddle Brook 230KV PSEG LINE 324 s02 0 50.0
Graceton 230KV to Eaphael Road 230KV BG&E LIMNE 1 50.1 0 50.0
Eevbold 138KV to Lums Fond 138KV DP&L LINE 1 30.1 0 50.0
Athenia 2306V to Clifton 2306V PREG LINE 55 50.1 1892 501
State Line Energy 138KV to Wolf Lake 138KV CE to NIPS LINE 40 50.1 3522 516.7
Crovdon 230V to Burlington 230KV PECO to PSEG LINE 4 50.0 1281 502
Pleaszant Prairie 345KV to Fion 343kV WEC to CE LINE 1 50.0 242 51.1
Streator Cayuga Ridge Wind Farm 345KV to Pontiac Midpoint 345KV CE LINE o 30.0 30 .7
Dialeville 2306V to Bradford 2306V PECO LINE o 50.0 32 507
Elrama 138KV to Mitchell 138KV DLCO to AP LINE o 50.0 40 50.1
51,2181 51.089.8
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RTEP Upgrades responsible for Congestion Reduction
2011 and 2014 Simulations

Constraints with at least $5 million Congestion Reduction and RTEP Upgrade(s) responsible for reduction

Constraint Name

RTEP Upgrade Most Responsible for Reduction

AP SOUTH

Various RTEP upgrades and Loop Flow

5004/5005

Jacks Mountain Upgrade (6/2013)

Altoona 230kV to Bear Rocle 230KV

Upgrade Conemaugh 500/230 KV transformer and new line from Conemangh-Seward 230 KV (6/2014)

Juniata 230kV to Dauphin 230kV

Upgrade Conemaugh 500/230 KV transformer and new line from Conemangh-Seward 230 KV (6/2014)

Altoona 230kV to Raystown 230kV

Upgrade Conemangh 500/230 KV transformer and new line from Conemaugh-Seward 230 KV (6/2014)

Bedington 138kV to Harmony Junction Tap 138kV

Bedington - Harmony Jct. - Reconductor (TBD)

Keystone (PA) 500kV to Conemaungh 500kV

Upgrade Conemangh 500/230 KV transformer and new line from Conemaugh-Seward 230 KV (6/2014)
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5~ 2 Next Steps

. Final results for 2011, 2014, 2017, 2020

« 2025 High Level Simulation

 Consider upgrades to relieve congestion causing constraints
Consider acceleration candidates

« Review 2010 Projects from Appendix A

 Independent review currently being conducted to confirm costs for several
2010 Market Efficiency Proposed Projects

—  Three Scopes of Work for different project areas
« COMED Area
« PPL, METED, and PENELEC Areas
«  Dominion and AEP Areas
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é/ APPENDIX A — 2010 Projects to rerun to confirm benefit

COMED Area Proposed Projects

Company

Proposing Expected ISD* Exl%eﬁ:ﬁl?nﬁgftg
COMED Area Proposed Projects Project
Byron-Cherry Valley-Pleasant Valley 345 KV LS Power 6/1/2015 112.5
Byron-Fleasant Valley 345 KW LS Power 6172015 105
Cherry Valley - Pleasant Valley 345 KW LS Power 6/1/2015 67.5
Byron - Charter Grove- Wayne 345 KV, Charter Grove oy
345/138 KV TX. COMED B/1/2015 275
Byron - Wayne 345 KV LS Power 6172015 175
Reconductor Woodstock-Marengo 138 kKW COMED 1M16/2012 8.85

*Expected ISA and Estimated Costs developed by company proposing project.
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é/ APPENDIX A — 2010 Projects to rerun to confirm benefit

METED, PPL, PENELEC Area Proposed Projects

Company
Proposing Expected 150 Exg:;ﬁﬁﬂngts
METED, PPL, and PEMNELEC Area Proposed Projects Project

Liberty East Project Single - Hunterstown 500 kW TX, Mew
Single Hunterstown-Conewago 230 kW line, New
Conewago 230 KV substation connecting the Jackson — oy

Three Mile Island 230 kY and West Shore - Brunner |sland LS Power 6/1/2015 125
230 kV transmission lines near their intersection in York
County

Liberty East Project Double - Hunterstown 500 kW TX,
Mew Double Hunterstown-Conewago 230 kW line, New
Conewago 230 KV substation connecting the Jackson — oy

Three Mile Island 230 kY and West Share - Brunner Island LS Power 6/1/2015 147.5
230 kV transmission lines near their intersection in York

County
Dominion and AEP Area Proposed Upgrades
o _ Srz?;:‘:ig Expected ISD* Ex&ﬁﬁﬁuﬁz}gts
Dominion and AEP Area Proposed Projects Froject
girn?;nﬂgéggjga&a&iuer-EIath County 345 KV line, Bath LS Power 6/1/2015 215
gsrmljynggltiiaﬁniauﬁiuer-ﬁath County 345 K\ line, Bath LS Power 6/1/2015 290

I — |
*Expected ISA and Estimated Costs developed by company proposing project.
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