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Appendix 1
Inter-regional Tie Line Flow Comparisons
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Figure Al-1. Average Inter-regional Tie-line flows — Phase 1 Future 8 (Scenario 1)
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Figure Al-2. Average Inter-regional Tie-line Flows — GE MAPS Scenario 1 — Combined Policies
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Figure Al1-3. Average Inter-regional Tie-line flows — Phase 1 National RPS — Implemented Regionally
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Figure Al-4. Average Inter-regional Tie-line flows — GE MAPS: Scenario 2 — National RPS Implemented Regionally
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Figure A1-5. Average Inter-regional Tie-line Flows — Phase 1 Future 1 — Business as Usual (Scenario 3)
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Figure A1-6. Average Inter-regional Tie-line Flows — GE MAPS Scenario 3: Business as Usual

Al-6|Page



July 2, 2015

Appendix 2

“All Transmission” Maps
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Figure A2-2. Scenario 1 — All Transmission
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Figure A2-3. Scenario 2 — All Transmission
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Appendix 3
Scenario 1 Daily Dispatch by Region

Phase 11, Scenario 1
Daily Generation Dispatch Plots

*  “The results presented herein use modeling assumptions developed by EIPC, EIPC
stakeholders and CRA for purposes of EIPC capacity expansion modeling. As such,
these results do not necessarily reflect the opinions or views of CRA or any individual
EIPC stakeholder.”

» Scenario 1: Nationally-Implemented Federal Carbon Constraint with Increased Energy
Efficiency/Demand Response (Based on F8S7)

» The following data file was used to create the daily generation dispatch plots.
— Scen 1 Hourly F Gen Report V2 (10-08-12)

— http://www.eipconline.com/uploads/20121008 S1 Base F Hourly GenReport
V2.xlsx

» One series of daily generation dispatch plots
— Megawatt (MW) for each NEEM region (24 plots)
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Generation Grouping Categories:
1. Other Renewable
a. Biomass

. Solar Thermal (existing)
Geo — Geothermal
LFG — Landfill Gas
PV — Solar Photovoltaic

f. ST — Solar Thermal (new)
2. Combined Cycle

a. CC - Combined Cycle
3. Peakers

b
C.
d.
e

a. CT — Combustion Turbine (new)
b. PeakG — CT gas (existing)
c. PeakO — CT oil (existing)
d. STOG — Steam Turbine-QOil/Gas
e. STWD - Steam Turbine-Wood
4. Coal
a. Coal — Coal-fired (includes Pulverized coal, new IGCCs and new IGCC-CCs)
5. Hydro
a. H - Conventional Hydro
b. PS - Pumped-Storage Hydro
6. Nuclear
a. Nuc — Nuclear
7. Wind
a. WT — Wind Turbine On-shore
b. WT_off — Wind Turbine Off-shore
8. Demand Response
a. Demand Response — Demand Response (DR)
9. Other
a. Pseudo Unit -- HQ/Maritimes New Units
b. Fixed Interchange—HQ/Maritimes Fixed Interchange
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Figure A3-1. Daily Generation Dispatch for Scenario 1 ENT
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Figure A3-2. Daily Generation Dispatch for Scenario 1 FRCC
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Figure A3-5. Daily Generation Dispatch for Scenario 1 MAPP_US
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Figure A3-6. Daily Generation Dispatch for Scenario 1 MISO_IN
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Figure A3-7. Daily Generation Dispatch for Scenario 1 MISO_MI
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Figure A3-8. Daily Generation Dispatch for Scenario 1 MISO_MO _IL
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Figure A3-9. Daily Generation Dispatch for Scenario 1 MISO_W
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Figure A3-10. Daily Generation Dispatch for Scenario 1 MISO_WUMS
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Figure A3-11. Daily Generation Dispatch for Scenario 1 NE
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Figure A3-12. Daily Generation Dispatch for Scenario 1 NEISO
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Figure A3-18. Daily Generation Dispatch for Scenario 1 PJIM_ROM
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Figure A3-20. Daily Generation Dispatch for Scenario 1 SOCO
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Figure A3-21. Daily Generation Dispatch for Scenario 1 SPP_N
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Appendix 4
Scenario 2 Daily Dispatch by Region

Phase 2, Scenario 2
Daily Generation Dispatch Plots

*  “The results presented herein use modeling assumptions developed by EIPC, EIPC
stakeholders and CRA for purposes of EIPC capacity expansion modeling. As such,
these results do not necessarily reflect the opinions or views of CRA or any individual
EIPC stakeholder.”

» Scenario 2: Regionally-Implemented National Renewable Portfolio Standard (Based on
F6S10)

» The following data file was used to create the daily generation dispatch plots.
— S2_Base F _Hourly GenReport 9-29-12.xlsx

» One series of daily generation dispatch plots
— Megawatt (MW) for each NEEM region (24 plots)
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Generation Grouping Categories:
1. Other Renewable
a. Biomass

. Solar Thermal (existing)
Geo — Geothermal
LFG — Landfill Gas
PV — Solar Photovoltaic

f. ST — Solar Thermal (new)
2. Combined Cycle

a. CC - Combined Cycle
3. Peakers

b
C.
d.
e

a. CT — Combustion Turbine (new)
b. PeakG — CT gas (existing)
c. PeakO — CT oil (existing)
d. STOG — Steam Turbine-QOil/Gas
e. STWD - Steam Turbine-Wood
4. Coal
a. Coal — Coal-fired (includes Pulverized coal, new IGCCs and new IGCC-CCs)
5. Hydro
a. H - Conventional Hydro
b. PS - Pumped-Storage Hydro
6. Nuclear
a. Nuc — Nuclear
7. Wind
a. WT — Wind Turbine On-shore
b. WT_off — Wind Turbine Off-shore
8. Demand Response
a. Demand Response — Demand Response (DR)
9. Other
a. Pseudo Unit -- HQ/Maritimes New Units
b. Fixed Interchange—HQ/Maritimes Fixed Interchange
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Figure A4-1. Daily Generation Dispatch for Scenario 2 ENT
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Figure A4-2. Daily Generation Dispatch for Scenario 2 FRCC
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Figure A4-3. Daily Generation Dispatch for Scenario 2 IESO
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Figure A4-5. Daily Generation Dispatch for Scenario 2 MAPP_US
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Figure A4-22. Daily Generation Dispatch for Scenario 2 SPP_S
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Appendix 5
Scenario 3 Daily Dispatch by Region

Phase 2, Scenario 3
Daily Generation Dispatch Plots

*  “The results presented herein use modeling assumptions developed by EIPC, EIPC
stakeholders and CRA for purposes of EIPC capacity expansion modeling. As such,
these results do not necessarily reflect the opinions or views of CRA or any individual
EIPC stakeholder.”

» Scenario 3: Business As Usual (Based on F1S17)
» The following data file was used to create the daily generation dispatch plots.
— Scen 3 F Hourly Gen Report V2 (10-01-12)

— http://www.eipconline.com/uploads/20121001 S3 Base F Hourly GenReport
V2.xlsx

» One series of daily generation dispatch plots
— Megawatt (MW) for each NEEM region (24 plots)
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Generation Grouping Categories:
1. Other Renewable
a. Biomass

. Solar Thermal (existing)
Geo — Geothermal
LFG — Landfill Gas
PV — Solar Photovoltaic

f. ST — Solar Thermal (new)
2. Combined Cycle

a. CC - Combined Cycle
3. Peakers

b
C.
d.
e

a. CT — Combustion Turbine (new)
b. PeakG — CT gas (existing)
c. PeakO — CT oil (existing)
d. STOG — Steam Turbine-QOil/Gas
e. STWD - Steam Turbine-Wood
4. Coal
a. Coal — Coal-fired (includes Pulverized coal, new IGCCs and new IGCC-CCs)
5. Hydro
a. H - Conventional Hydro
b. PS - Pumped-Storage Hydro
6. Nuclear
a. Nuc — Nuclear
7. Wind
a. WT — Wind Turbine On-shore
b. WT_off — Wind Turbine Off-shore
8. Demand Response
a. Demand Response — Demand Response (DR)
9. Other
a. Pseudo Unit -- HQ/Maritimes New Units
b. Fixed Interchange—HQ/Maritimes Fixed Interchange
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Figure A5-4. Daily Generation Dispatch for Scenario 3 MAPP_CA
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Figure A5-14. Daily Generation Dispatch for Scenario 3 NYISO_A_F
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Figure A5-17. Daily Generation Dispatch for Scenario 3 PIM_E
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Figure A5-22. Daily Generation Dispatch for Scenario 3 SPP_S
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Figure A5-23. Daily Generation Dispatch for Scenario 3 TVA
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300
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200
150
100
50
0
Scenario 3
Scenario 2
Scenario 1
ENT FRCC IESO MAPP MISO NE NEISO |NonRTO| NYISO PJM SOCO SPP TVA VACAR
M Scenario 1 17 29 0 3 57 2 5 15 11 103 46 21 23 25
M Scenario 2 85 130 0 14 332 31 17 55 25 298 137 152 65 S0
m Scenario 3 91 143 0 34 384 35 19 62 30 399 177 213 93 112

Figure A6-1. CO2 Emissions by Region (Million Tons)
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Scenario 1

ENT | FRCC | IESO | MAPP | MISO | NE | NEISO |NonRTO| NYISO | PIM | SOCO | SPP | TVA | VACAR

mScenariol| 2,170 | 3,683 | 33 323 | 7241 | 266 | 587 | 1,931 | 1,347 | 13,109 | 5890 | 2,651 | 2,881 | 3,229

MScenario2| 0 0 0 0 0 0 29 0 47 50 0 0 0 0

®Scenario3| 0 0 0 0 0 0 36 0 57 61 0 0 0 0
Figure A6-2. CO2 Cost by Region (M$)
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ENT | FRCC | IESO | MAPP | MiIsO NE | NESO |[NonRTO| NYiSO | PIM | soco | sep TVA | VACAR

WScenariol| O 0 o o 4 2 o 2 o 6 ) 7 0 )

W Scenario2| 137 35 (v 8 369 13 o 78 0 222 142 110 120 65

MScenario3| 124 34 0 58 397 16 o 93 (o 386 196 157 172 138
Figure A6-3. SOz Emissions by Region (Thousand Tons)
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ENT FRCC IESO MAPP MISO NE NEISO |NonRTO | NYISO PIM SOCO SPP TVA VACAR
M Scenario 1 3 5 0 2 16 2 1 4 3 27 8 12 4 5
M Scenario 2 54 55 (o] 23 213 38 3 39 7 173 54 131 47 37
M Scenario 3 54 58 0 41 245 43 3 47 8 251 74 178 62 56

Figure A6-4. NOx Emissions by Region (Thousand Tons)
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Scenario 3
Scenario 2
Scenario 1
ENT FRCC IESO MAPP MISO NE NEISO |NonRTO | NYISO PIJM SOCO SPP TVA VACAR
W Scenario 1| 39,623 | 69,554 | 39,130 | 27,015 | 211,704 | 22,350 | 30,358 | 13,146 | 37,106 | 188,725 | 64,312 |132,212 | 39,022 | 60,827
M Scenario 2| 46,118 | 70,183 | 36,919 | 27,258 | 163,084 | 10,751 | 38,347 | 14,805 | 40,101 | 265,251 | 69,205 | 101,216 | 48,823 | 95,379
W Scenario 3| 47,319 | 70,832 | 40,846 | 21,508 | 155,769 | 9,467 | 38,471 | 15,828 | 43,049 | 222,411 | 73,929 | 77,514 | 48,723 | 71,163
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Figure A6-5. Installed Capacity by Region (MW)
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Scenario 3
‘#Q Scenario 2
& (&»\0 O Scenario 1
° & ® S &
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O
ENT FRCC IESO MAPP MISO NE NEISO |NonRTO | NYISO PIM SOCO SPP TVA VACAR
M Scenario 1 88 248 154 105 485 49 81 44 115 622 251 322 146 250
M Scenario 2 162 273 164 117 518 48 103 59 136 914 301 306 206 309
W Scenario 3 182 294 164 101 565 45 109 66 152 877 325 284 199 305
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Figure A6-6. Annual Generation by Region (GWh)
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Scenario 3
“&Q Scenario 2
Scenario 1
ENT FRCC IESO MAPP | MISO NE NEISO | NonRTO | NYISO PIM SOco spPp TVA | VACAR
M Scenariol| 2.1 5.2 1.2 0.4 5.9 03 11 14 14 12.7 6.1 18 3.0 5.2
W Scenario2| 49 126 13 0.5 114 0.7 2.2 16 29 17.7 121 48 75 9.1
W Scenario3| 6.2 140 13 18 149 09 24 2.2 37 217 117 86 5.0 9.2

Figure A6-7. Annual Production Cost by Region (B$)

A6-7|Page



July 2, 2015

25,000

20,000

15,000

10,000

5,000

0 - . _— — . . l
ENT | FRCC | IESO | MAPP | MISO NE | NEISO Noc’;RT NYISO | PIM | SOCO | SPP TVA | VACAR

M Demand Response 1 31 0 24 29 11 8 1 10 41 114 1 0 369
™ Wind 1 0 15 30 281 33 18 0 19 55 0 267 0 9

® Nuclear 552 | 2,005 | 1,135 0 760 117 433 0 443 | 3,207 | 1,340 | 114 806 | 1,811
M Hydro 2 0 36 69 < 0 6 3 27 13 14 10 19 8

M Coal 8 2 0 10 157 81 0 21 0 452 119 191 1 20

™ Peakers 73 68 < 165 714 60 76 88 74 948 43 550 26 137
W Combined Cycle 1,441 | 3,104 29 108 | 3,682 31 303 | 1,307 | 778 | 7,473 | 4334 | 694 | 2,118 | 2,515
B Other Renewable 11 28 5 8 264 5 256 17 42 473 133 16 23 285
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Figure A6-8. Scenario 1 Production Cost by Type (M$)
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25'” - l l
n i1 B =
ENT | FRCC | IESO | MAPP | MISO | NE | NEISO "°3RT NYISO| PIM |SOCO | SPP | TVA |VACAR
W Demand Response | 7,095 16,717 | 4,414 | 2,476 |20,352| 1,754 | 6,285 | 2,459 | 6,237 |31,968 15,598 | 11,490 (10,487 (15,119
= Wind 262 | O |[7,172|9,778 11450215838 6,044| O |7,74021,749| O |85831| 27 |3,501
™ Nuclear 5,812 [22,296(12,513| O |8402 1457|4878 O | 4,945 |35161(14,764 1,236 | 8,897 [19,872
™ Hydro 800 | 36 |8782|11,805|3,652| 179 | 3,885| 870 | 6,340 | 9,175 | 5,167 | 2,588 | 6,500 | 5,148
W Coal 720 | 83 0 | 170 |7,495|1065| 0 | 515 | 0 |4,152| sS40 7,182 21 | 825
™ Peakers 3,456 | 7,950 | 1,219 | 2,130 |17,933| 1,603 | 3,304 | 3,332 | 5,332 |33,489| 1,151 15,391 | 1,045 | 1,842
™ Combined Cycle |21,285|22,093 | 1,066 | 555 |37,545| 383 | 4,864 | 5,811 | 6,024 |48,081|26,658 | 8,304 (11,915 13,808
W Other Renewable | 192 | 379 [3,964| 100 | 1,822 | 72 |1,099| 160 | 487 |4,949| 435 | 190 | 132 | 712
Figure A6-9. Scenario 1 Installed Capacity by Type (MW)
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ENT FRCC IESO MAPP | MISO NE NEISO |NonRTO| NYISO PIM SOCO SPp TVA VACAR

W Demand Response 00 0.2 00 0.1 0.2 0.1 00 00 0.1 0.2 0.7 00 00 20
M Wind 05 00 15.2 298 281.0 331 17.8 00 190 55.0 00 267.4 0.1 89
™ Nuclear 454 1719 969 0.0 64.3 98 38.1 00 386 2726 1150 96 695 155.3
- Hydro 21 0.1 35.7 69.2 58 05 85 34 297 215 15.1 106 198 133
W Coal 03 00 00 0.2 6.8 33 00 08 00 174 33 7.1 00 0.7
W Peakers 10 10 0.1 24 115 10 19 14 15 16.1 0.7 91 04 17
® Combined Cycle 38.0 728 0.6 24 105.9 08 98 373 22.7 215.0 1139 170 55.6 63.6
M Other Renewable 10 19 53 0.6 93 03 45 13 3.2 243 26 1.2 10 47
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Figure A6-10. Scenario 1 Annual Generation by Type (GWh)
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ENT FRCC IESO | MAPP | MISO NE NEISO |[NonRTO| NYISO | PIM SOCO SPP TVA | VACAR
¥ Demand Response 0 0 0 0 0 0 0 0 0 0 0 0 0 0
 Wind 0 0 17 26 97 S 15 0 12 200 1 129 0 62
® Nuclear 551 565 1,146 0 776 135 433 0 443 3,231 757 115 804 1,327
m Hydro 2 o 42 77 5 0 6 3 27 13 14 11 19 S
M Coal 1,605 | 1,981 0 261 7,885 543 0 1,534 0 7,216 | 3,316 | 3,547 | 1,741 | 1,485
M Peakers 41 615 2 54 242 7 336 - 234 712 257 373 24 413
W Combined Cycle 2,690 | 8,010 37 36 1,897 8 1,346 18 2,138 | 4,021 | 3,340 615 271 761
M Other Renewable 14 1,456 13 8 489 8 59 21 73 2,344 | 4425 23 4,624 | 5,036

Figure A6-11. Scenario 2 Production Cost by Type (M$)
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ENT FRCC IESO MAPP MISO NE NEISO |[NonRTO| NYISO PIM SOCO SPP TVA VACAR
W Demand Response | 2,834 5,357 2,387 947 11,000 966 4,347 718 3,209 | 15,395 | 7,092 5,313 3,450 5,839
= Wind 162 0 6,987 7,778 | 32,093 | 2,601 5,069 0 4,508 | 74,062 200 39,142 127 30,548
o Nuclear 5,812 5,857 | 12,513 0 8,402 1,457 4878 0 4945 | 35,161 | 8,164 1,236 8,897 | 14,716
m Hydro 800 116 8,782 | 12,980 | 3,751 175 3,773 870 6,352 9,175 5,167 2,583 6,500 5,807
M Coal 8,035 7,733 0 2,530 | 52,202 | 4,468 0 9,039 0 45,703 | 14,098 | 24,570 | 9,543 8,416
W Peakers 8,318 | 22,764 | 1,219 2,740 | 40,246 840 5,890 3,332 | 10965 | 46,462 | 7,433 | 19,349 | 6,776 | 16,100
M Combined Cycle 19,945 | 25,891 | 1,066 183 13,562 173 13,025 687 9513 | 31,444 | 20,617 | 8,832 6,839 6,045
M Other Renewable 211 2,465 3,964 100 1,827 72 1,366 160 609 7,849 6,435 190 6,692 7,909
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Figure A6-12. Scenario 2 Installed Capacity by Type (MW)
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o - N-RT
ENT | FRcc | SO | maep | Miso | NE | NESO °8 NYISO | PIM | SOCO | sPP | TVA | VACAR
® Demand Response| 00 | 00 | 00 | 00 | 00 | 00 | 00 | 00 | 00 | 00 | 01 | 00 | 00 | o1
= Wind 05 | 00 | 169 | 263 | 970 | 90 | 154 | 00 | 116 | 1999 | 05 | 1200 | 03 | 617
= Nuclear 454 | 458 | 978 | 00 | 656 | 114 | 381 | 00 | 386 | 2747 | 638 | 97 | 694 | 1151
B Hydro 21 | 02 | 420 | 773 | 79 | 05 | 66 | 34 | 278 | 200 | 144 | 108 | 202 | 144
= Coal 541 | 537 | 00 | 118 | 2907 | 267 | 00 | 538 | 00 | 2715 | 979 | 1362 | 595 | 39.0
 Peakers 07 | 80 | 00 | 07 | 38 | 01 | 67 | 01 | 43 | 108 | 35 | 54 | 03 | s6
mCombinedCycle | 582 | 1468 | 08 | 07 | 412 | 02 | 338 | 04 | 487 | 928 | 728 | 131 | 63 | 162
WOther Renewable | 10 | 181 | 63 | 05 | 115 | 05 | 25 | 13 | 45 | 444 | 484 | 14 | 504 | 572
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Figure A6-13. Scenario 2 Annual Generation by Type (GWh)
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ENT FRCC IESO | MAPP | MISO NE NEISO [NonRTO| NYISO | PIM SOCO SPP TVA | VACAR
w Demand Response 0 0 0 0 0 0 0 0 0 0 0 0 0 0
M Wind 0 0 17 8 72 1 18 0 13 62 0 23 0 9
™ Nuclear 552 547 1,146 0 776 135 433 0 443 3,227 756 112 864 1,535
M Hydro 2 0 42 48 3 0 6 1 27 13 14 11 18 8
m Coal 1,865 | 2,244 0 692 | 10,522 | 708 0 2,057 0 11,797 | 4,741 | 5,398 | 2,747 | 3,662
M Peakers 78 1,037 1 185 201 7 268 6 312 901 570 312 18 383
W Combined Cycle 3,669 | 10,129 44 823 3,175 18 1,662 117 2,874 | 5326 | 5,581 | 2,761 | 1,333 | 2,873
M Other Renewable 12 39 13 11 161 10 25 17 62 333 23 18 14 693

Figure A6-14. Scenario 3 Production Cost by Type (M$)
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ENT FRCC IESO MAPP MISO NE NEISO | NonRTO| NYISO PIM SOCO SPP TVA VACAR
W Demand Response | 2,931 5,879 2,421 952 10,981 955 4,258 746 3,421 16,109 7,512 5,175 3,441 5,928
M Wind 162 0 6,987 2,378 23,326 396 5,924 0 4,888 24,559 0 6,720 27 3,501
M Nuclear 5,812 5,857 12,513 0 8,402 1,457 4,878 0 4,945 35,085 | 8,164 1,236 8,897 16,200
m Hydro 800 36 8,777 8,340 3,482 179 3,884 187 6,351 9,178 5,167 2,658 6,475 5,148
M Coal 8,035 T.133 0 3,563 54,023 4,400 0 9,845 0 53,518 | 17,118 | 25,586 | 11,230 | 13,425
W pPezkers 7,822 22,272 894 3,550 33,347 1,603 5,628 3,847 12,018 | 47,073 | 12,220 | 19,788 8,673 12,347
B Combined Cycle 21,546 | 28,591 5,289 2,626 20,360 383 12,750 1,043 10,817 | 31,444 | 23,312 | 16,186 9,849 13,116
® Other Renewable 210 465 3,964 100 1,849 g5 1,149 160 609 5,444 435 167 132 1,498

Figure A6-15. Scenario 3 Installed Capacity by Type (MW)
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ENT FRCC IESO | MAPP | MISO NE NEISO NOSR NYISO | PIM | SOCO | SPP TVA | VACAR

M Demand Response | 0.0 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.6 01 0.0 0.2
™ Wind 05 0.0 16.6 7.8 721 14 179 0.0 127 62.1 0.0 230 01 89
™ Nuclear 454 45.7 97.8 0.0 65.6 114 38.1 0.0 386 | 2742 | 637 9.7 69.4 | 1264
m Hydro 2.1 0.1 421 48.0 4.6 0.5 6.9 0.7 28.0 17.5 142 108 19.6 100
M Coal 55.2 53.6 0.0 23.0 | 340.7 | 308 0.0 61.0 0.0 369.7 | 1216 | 1782 | 789 86.2
H Peakers 12 126 00 25 29 0.1 59 0.1 53 131 7.3 46 0.2 45
® Combined Cycle 763 | 179.2 10 186 704 04 389 26 63.1 | 119.2 | 1165 | 564 29.6 58.5
M Other Renewable 10 30 6.4 08 8.8 08 17 13 4.6 21.2 09 13 0.9 105
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Figure A6-16. Scenario 3 Annual Generation by Type (GWh)
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Appendix 7

Production Cost Sensitivity Results
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Figure A7-1. Scenario 1 Sensitivity Comparison — Eastern Interconnect Generation by Type (TWh)
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Figure A7-2. Scenario 1 Sensitivity Comparison — Eastern Interconnect Emissions by Type (1000x Tons)
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Figure A7-3. Scenario 1 Sensitivity Comparison — Eastern Interconnect Production Cost by Type (M$)
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Figure A7-4. Scenario 3 Sensitivity Comparison — Eastern Interconnect Generation by Type (TWh)
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Figure A7-5. Scenario 3 Sensitivity Comparison — Eastern Interconnect Production Cost by Type (M$)
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