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Electricity Sector Forecast Summary Page 1
CEF-NEMS Business As Usual (990811)
demand side efficiency Base Base Base Base Base Base
carbon charge ($/t) 0 0 0 0 0 0
supply side efficiency Base Base Base Base Base Base
1997 2000 2005 2010 2015 2020
Electricity Generation (TWh) (no cogeneration)
Coal 1796 1927 1970 2021 2092 2172
Petroleum 82 98 34 22 20 18
Natural Gas 299 337 628 893 1108 1269
Nuclear Power 629 660 633 579 550 521
Renewables 389 382 400 409 422 442
Hydro 351 322 323 323 324 324
Wind 3 6 7 8 8 9
Biomass 4 14 26 26 27 31
Geothermal 16 15 17 24 34 47
Other 15 24 26 28 30 31
Other -3 -1 -1 -1 -1 -1
Total 3192 3401 3663 3924 4190 4421
Net Imports 32 43 33 30 27 27
Electricity Cogeneration (TWh)
Coal 60 58 57 57 57 57
Petroleum 10 8 7 7 7 7
Natural Gas 210 211 214 221 231 233
Other Gaseous Fuels 4 5 5 5 5 5
Renewables 41 48 52 57 61 63
Biomass 33 41 45 50 53 56
MSW 2 2 2 2 2 2
Hydro 6 5 5 5 5 5
Other 4 4 4 4 4 4
Total 328 335 340 352 365 370
Salesto Utilities 183 178 179 180 182 183
Generation for Own Use 146 157 162 172 183 187
Generation Capacity (GW) (no cogeneration)
Coal Steam 305 305 305 307 311 320
Other Fossil Steam 139 138 102 81 79 77
Combined Cycle 16 27 88 126 164 199
Combustion Turbine/Diesel 78 98 137 149 171 184
Nuclear Power 99 95 87 78 75 72
Renewable 88 90 91 93 95 98
Hydro 78 78 78 79 79 79
Wind 2 3 3 3 3 4
Biomass 2 2 2 2 3 3
Geothermal 3 3 3 4 5 7
Other 4 4 4 5 5 5
Other 20 22 22 22 22 22
Tota 744 775 832 855 916 971
Cogeneration Capacity (GW)
Coa 9 10 10 10 10 10
Petroleum 1 1 2 2 2 2
Natural Gas 33 35 35 36 37 38
Other Gaseous Fuels 1 1 1 1 1 1
Renewables 7 8 8 8 9 9
Biomass 5 6 7 7 7 8
MSwW 0 0 0 0 0 0
Hydro 1 1 1 1 1 1
Other 0 0 0 0 0 0
Total 52 55 56 57 59 60
Cumulative Retirements (GW) 15 20 69 101 111 118
Cumulative Additions (GW) 23 59 164 221 291 353
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Electricity Sector Forecast Summary Page 2
CEF-NEMS Business As Usual (990811)
demand side efficiency Base Base Base Base Base Base
carbon charge ($/t) 0 0 0 0 0 0
supply side efficiency Base Base Base Base Base Base
1997 2000 2005 2010 2015 2020
Capacity Factor (excludes cogeneration)
Coal 67% 2% 74% 75% 1% 7%
Natural Gas and Petroleum 19% 19% 23% 29% 31% 32%
Nuclear Power 2% 79% 83% 85% 84% 83%
Renewables 51% 49% 50% 50% 51% 52%
Hydro 52% 47% 47% 47% 47% 47%
Wind 21% 25% 25% 26% 26% 27%
Biomass 29%% 92% 149% 133% 116% 109%
Geothermal 62% 56% 63% 71% 1% 80%
Other 46% 70% 69% 68% 67% 66%
Total 49% 50% 50% 52% 52% 52%
Fuel Consumption (Quadrillion Btu) (no cogeneration)
Coa 18.6 20.1 20.7 212 218 224
Natural Gas 34 33 49 6.6 7.9 838
Distillate 01 0.1 0.0 0.0 0.0 0.0
Residual 0.8 1.0 0.3 0.2 0.2 0.2
Nuclear 6.7 71 6.8 6.2 5.9 5.6
Renewable 4.4 4.3 45 4.8 51 5.6
Electricity Imports 0.3 0.4 0.3 0.3 0.3 0.3
Total 34.3 36.2 375 39.3 41.2 42.9
Electricity Prices (1997¢/kWh)
Residential 85 79 7.7 76 73 6.9
Commercial 7.6 7.2 6.8 6.5 6.1 58
Industrial 4.6 4.4 4.3 4 37 35
Transportation 5.6 54 51 4.9 4.7 4.4
Average 6.9 6.6 6.3 6.1 5.8 55
Price Components (1997¢/kKWh)
Capital Component 3.6 34 32 3 2.8 2.6
Fuel Component 11 11 11 1.2 12 1.2
O&M Component 2 19 18 18 17 17
Wholesale Power Cost 0.2 0.2 0.2 0.1 0.1 0.1
Total 6.9 6.6 6.3 6.1 5.8 55
Carbon Emissions (MtC)
Petroleum 176 216 7.2 4.6 41 37
Natural Gas 438 47.3 70.2 95.4 114 127.1
Coal 471 517.3 5315 544.8 561.8 577.9
Total 532.4 586.2 608.9 644.8 679.9 708.7
S02 Emissions (MtSO2) 116 104 9.5 84 8.1 82
SO2 Allowance Price 50.95 134.5 143.6 224 154.4 113.6
NOx Emissions (MtNOXx) 5.3 42 3.6 37 38 38
Electricity Generation Shares by Fuel Type
Coa 56% 57% 54% 52% 50% 49%
Petroleum 3% 3% 1% 1% 0% 0%
Natural Gas 9% 10% 17% 23% 26% 2%
Nuclear Power 20% 19% 17% 15% 13% 12%
Renewables 12% 11% 11% 10% 10% 10%
Hydro 11% 9% 9% 8% 8% %
Wind 0% 0% 0% 0% 0% 0%
Biomass 0% 0% 1% 1% 1% 1%
Geothermal 0% 0% 0% 1% 1% 1%
Other 0% 1% 1% 1% 1% 1%
Other 0% 0% 0% 0% 0% 0%
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Electricity Sector Forecast Summary Page 3
CEF-NEMS Business As Usual (990811)
demand side efficiency Base Base Base Base Base Base
carbon charge ($/t) 0 0 0 0 0 0
supply side efficiency Base Base Base Base Base Base
1997 2000 2005 2010 2015 2020
Cumulative Planned Additions (GW)
Advanced Coal 0.0 0.0 0.0 0.0 0.0 0.0
Conventional Coa 0.1 0.9 14 14 14 1.4
Other Fossil Steam 0.1 0.1 0.1 0.1 0.1 0.1
Advanced Combined Cycle 0.0 0.0 0.0 0.0 0.0 0.0
Conventional Combined Cycle 0.7 20 53 53 53 53
Advanced Combustion Turbine/Diesel 0.0 0.0 0.0 0.0 0.0 0.0
Conventional Combustion Turbine/Diesel 15 6.7 18.6 18.6 18.6 18.6
Nuclear Power 0.0 0.0 0.0 0.0 0.0 0.0
Pumped Storage 0.0 20 20 20 20 20
Fuel Cells 0.0 0.0 0.0 0.0 0.0 0.0
Renewable Sources 0.1 1.6 25 2.8 2.8 2.8
Total 25 133 29.8 30.1 30.2 30.2
Cumulative Unplanned Additions (GW)
Advanced Coal 0.0 0.0 0.3 24 6.5 154
Conventional Coa 0.0 0.0 0.9 17 25 32
Other Fossil Steam 0.0 0.0 0.0 0.0 0.0 0.0
Advanced Combined Cycle 0.0 51 61.1 99.6 1374 172.6
Conventional Combined Cycle 0.0 4.2 5.7 5.7 5.7 5.7
Advanced Combustion Turbine/Diesel 0.0 25 24.0 34.0 53.8 64.9
Conventional Combustion Turbine/Diesel 19.9 32.6 40.7 44.2 49.8 53.0
Nuclear Power 0.0 0.0 0.0 0.0 0.0 0.0
Pumped Storage 0.0 0.0 0.0 0.0 0.0 0.0
Fuel Cells 0.0 0.0 0.0 0.0 0.0 0.0
Renewable Sources 0.8 0.9 15 3.0 53 8.2
Total 20.7 453 134.2 190.5 261.0 3231
Cumulative Retirements (GW)
Advanced Coal 0.0 0.0 0.0 0.0 0.0 0.0
Conventional Coa 1.6 17 4.4 51 57 6.3
Other Fossil Steam 7.2 75 43.1 64.1 66.2 68.3
Advanced Combined Cycle 0.0 0.0 0.0 0.0 0.0 0.0
Conventional Combined Cycle 0.1 0.1 0.1 0.1 0.1 0.1
Advanced Combustion Turbine/Diesel 0.0 0.0 0.0 0.0 0.0 0.0
Conventional Combustion Turbine/Diesel 0.8 0.8 35 45 8.6 9.9
Nuclear Power 51 9.3 16.8 26.1 29.3 324
Pumped Storage 0.0 0.0 0.0 0.0 0.0 0.0
Fuel Cells 0.0 0.0 0.0 0.0 0.0 0.0
Renewable Sources 0.3 0.3 0.6 0.8 11 12
Total 15.0 19.7 68.5 100.8 111.0 118.1
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Energy Bill Estimate (1)
CEF-NEMS Business As Usual (990811)

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2020
Energy Bill (Billion 1997$) (2)
Residential Sector Petroleum Bill 9.9 117 11.6 95 9.9 10.2 104 10.6 10.8 10.9 111 1.1 111 11.0 109 10.9 109 109 10.7 10.6 10.6 10.2
Residential Sector Gas Bill 304 338 35.0 30.7 343 34.0 337 334 331 330 33.0 33.1 33.2 332 330 329 329 329 329 329 329 335
Residential Sector Other Bill
Residential Sector Electricity Bill 89.6 91.8 90.9 90.5 92.0 93.3 94.4 945 95.9 97.4 97.8 98.6 99.5 100.6 1011 1021 102.6 1030 1034 1043 1050 107.4
Residential Sector Total Bill 129.9 1374 1375 1306 1362 1375 1384 1385 139.8 1413 1419 1428 1438 1448 1450 1459 1464 1468 1470 1478 1484 1511
Commercial Sector Petroleum Bill 26 30 28 17 17 18 19 19 20 21 21 21 22 22 21 21 21 22 22 22 21 21
Commercial Sector Gas Bill 16.0 173 189 16.7 189 189 189 19.0 191 192 193 195 196 197 197 197 197 198 198 198 198 199
Commercial Sector Other Bill
Commercial Sector Electricity Bill 73.6 753 76.7 77.1 77.6 776 77.6 772 78.4 79.1 79.3 79.9 80.3 80.4 80.7 813 81.2 81.0 814 81.6 817 81.1
Commercial Sector Total Bill 92.1 95.7 98.4 95.5 98.3 98.3 98.4 98.1 99.5 1003 100.8 1015 1021 1023 1025 1032 103.0 1030 1033 1035 1036 103.1
Industrial Sector Petroleum Bill 19.6 245 245 153 16.0 16.7 177 18.7 19.9 211 224 234 240 238 240 244 247 250 25.6 26.1 26.1 288
Industrial Sector Gas Bill 239 30.1 294 265 283 284 294 30.1 30.5 30.9 314 323 330 333 337 340 34.1 345 34.6 35.1 355 37.0
Industrial Sector Other Bill 36 38 36 35 35 34 34 34 33 33 32 32 32 31 31 3.0 3.0 29 29 29 28 27
Industrial Sector Electricity Bill 48.4 47.8 417 46.9 47.0 47.0 47.2 475 48.1 48.0 417 471.7 417 475 47.8 47.9 473 46.9 46.8 46.7 46.8 46.5
Industrial Sector Total Bill 95.5 1062  105.2 922 94.9 95.6 97.7 9.7 1017 1032 1046 1065 1079  107.7 108.6 109.3  109.1 109.3  109.9 110.7 1113 115.0
Transportation Sector Petroleum Bill 1932 2111 2059 1780 1839 1957 2056 2147 2254 2372 2470 2566 2644 2714 2748 2800 2801 2852 2894 2912 2944 309.6
Transportation Sector Gas Bill 4.0 45 46 48 50 52 55 58 6.1 6.4 6.7 71 74 76 79 82 83 85 86 838 9.0 95
Transportation Sector Other Bill 0.0 0.0 0.0 0.1 0.2 03 04 0.6 0.8 10 11 13 15 16 18 19 19 21 22 22 25 27
Transportation Sector Electricity Bill 10 10 10 10 10 0.9 0.9 0.9 12 14 15 16 18 19 20 22 23 2.4 24 25 2.6 29
Transportation Sector Total Bill 1982 2166 2114 1839 1902 2022 2124 2220 2336 2459 2563 2666 2750 2825 2864 2922 2926 2982 3026 3047 3085 3247
Total Energy Bill 5158 5558 5525 5022 5196 5337 5469 5583 5746 5908 6037 6174 6289 6373 6426 650.7 6512 6573 6629 6668 671.9 6939
(1) The energy bill calculation is the sum of the product of energy consumption and energy price for each major fuel type within a sector (consumption and prices taken from Table 2 and 3 of fort.20.)
(2) Thefollowing fuels bills are not accounted for in tr energy bill calculations:
residential sector kerosene, coal, and “renewable energy"
commercial sector kerosene, LPG, motor gasoline, coal, and "renewable energy”
industrial sector petrochemical feedstocks, motor gasoline, other petroleum, coal coke imports, and renewable energy
transportation sector other petroleum, and liquid hydrogen
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Electricity Sector Forecast Summary Page 1
CEF-NEMS Moderate Scenario (991213)
demand side efficiency Mod Mod Mod Mod Mod Mod
carbon charge ($/t) 0 0 0 0 0 0
supply side efficiency Mod Mod Mod Mod Mod Mod
1997 2000 2005 2010 2015 2020
Electricity Generation (TWh) (no cogeneration)
Coal 1796 1916 1908 1939 1980 1997
Petroleum 82 97 22 17 16 15
Natural Gas 299 346 541 683 733 830
Nuclear Power 629 660 633 579 531 463
Renewables 389 386 439 463 489 498
Hydro 351 322 323 323 323 323
Wind 3 7 29 37 48 51
Biomass 4 18 36 37 34 26
Geothermal 16 15 25 37 54 67
Other 15 24 26 28 30 31
Other -3 -1 -1 -1 -1 -1
Total 3192 3402 3541 3679 3748 3801
Net Imports 32 43 33 30 28 28
Electricity Cogeneration (TWh)
Coal 60 58 57 56 56 56
Petroleum 10 8 7 7 7 7
Natural Gas 210 212 225 243 266 290
Other Gaseous Fuels 4 5 5 5 5 5
Renewables 41 48 52 56 58 60
Biomass 33 41 45 48 51 53
MSW 2 2 2 2 2 2
Hydro 6 5 5 5 5 5
Other 4 4 4 4 4 4
Total 328 336 350 372 397 422
Salesto Utilities 183 178 180 184 188 192
Generation for Own Use 146 158 170 188 210 230
Generation Capacity (GW) (no cogeneration)
Coal Steam 305 305 304 303 304 305
Other Fossil Steam 139 138 99 76 66 56
Combined Cycle 16 28 85 107 119 134
Combustion Turbine/Diesel 7 100 135 142 144 145
Nuclear Power 99 95 87 78 72 64
Renewable 88 90 99 103 108 111
Hydro 78 78 78 79 79 79
Wind 2 3 10 12 15 15
Biomass 2 2 3 3 3 3
Geothermal 3 3 4 5 7 9
Other 4 4 4 5 5 5
Other 20 22 22 22 22 22
Total 744 778 831 831 835 837
Cogeneration Capacity (GW)
Coa 9 10 10 10 10 10
Petroleum 1 1 2 2 2 2
Natural Gas 33 35 37 39 42 46
Other Gaseous Fuels 1 1 1 1 1 1
Renewables 7 8 8 8 9 9
Biomass 5 6 6 7 7 7
MSwW 0 0 0 0 0 0
Hydro 1 1 1 1 1 1
Other 0 0 0 0 0 0
Total 52 55 57 60 63 67
Cumulative Retirements (GW) 15 20 73 109 128 150
Cumulative Additions (GW) 23 62 168 203 228 251
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Electricity Sector Forecast Summary Page 2
CEF-NEMS Moderate Scenario (991213)
demand side efficiency Mod Mod Mod Mod Mod Mod
carbon charge ($/t) 0 0 0 0 0 0
supply side efficiency Mod Mod Mod Mod Mod Mod
1997 2000 2005 2010 2015 2020
Capacity Factor (excludes cogeneration)
Coal 67% 2% 72% 73% 74% 75%
Natural Gas and Petroleum 19% 19% 20% 25% 26% 29%
Nuclear Power 2% 79% 83% 85% 84% 82%
Renewables 51% 49% 51% 51% 52% 51%
Hydro 52% 47% 47% 47% 47% 47%
Wind 21% 25% 34% 35% 37% 37%
Biomass 29%% 116% 161% 154% 134% 101%
Geothermal 62% 56% 1% 80% 86% 88%
Other 46% 70% 69% 68% 67% 66%
Total 49% 50% 49% 51% 51% 52%
Fuel Consumption (Quadrillion Btu) (no cogeneration)
Coa 18.6 20.0 20.0 20.2 20.6 20.7
Natural Gas 34 33 41 5.0 53 59
Distillate 01 0.1 0.0 0.0 0.0 0.0
Residual 0.8 1.0 0.2 0.1 0.1 0.1
Nuclear 6.7 71 6.8 6.2 5.7 49
Renewable 44 43 51 5.6 6.2 6.6
Electricity Imports 0.3 0.4 0.3 0.3 0.3 0.3
Total 34.3 36.1 36.4 375 38.3 38.6
Electricity Prices (1997¢/kWh)
Residential 85 7.8 7.2 72 7.1 6.9
Commercial 7.6 7.1 6.3 5.8 5.6 54
Industrial 46 45 4 36 35 34
Transportation 5.6 53 4.9 48 4.7 45
Average 6.9 6.5 5.9 5.6 55 53
Price Components (1997¢/kKWh)
Capital Component 3.6 33 29 26 26 25
Fuel Component 11 11 1 1 1 1
O&M Component 2 19 19 18 17 17
Wholesale Power Cost 0.2 0.2 0.2 0.1 0.1 0.1
Total 6.9 6.5 5.9 5.6 55 53
Carbon Emissions (MtC)
Petroleum 176 214 45 34 34 3
Natural Gas 438 47.9 59.2 723 76.5 85
Coal 471 514.2 513.3 521 531.1 534.5
Total 532.4 583.5 577 596.7 611 622.5
S02 Emissions (MtSO2) 117 104 9.5 83 8.2 82
SO2 Allowance Price 43.24 127 107.1 211 107 96.44
NOx Emissions (MtNOXx) 5.3 42 34 35 35 35
Electricity Generation Shares by Fuel Type
Coa 56% 56% 54% 53% 53% 53%
Petroleum 3% 3% 1% 0% 0% 0%
Natural Gas 9% 10% 15% 19% 20% 22%
Nuclear Power 20% 19% 18% 16% 14% 12%
Renewables 12% 11% 12% 13% 13% 13%
Hydro 11% 9% 9% 9% 9% 9%
Wind 0% 0% 1% 1% 1% 1%
Biomass 0% 1% 1% 1% 1% 1%
Geothermal 0% 0% 1% 1% 1% 2%
Other 0% 1% 1% 1% 1% 1%
Other 0% 0% 0% 0% 0% 0%
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Electricity Sector Forecast Summary Page 3
CEF-NEMS Moderate Scenario (991213)
demand side efficiency Mod Mod Mod Mod Mod Mod
carbon charge ($/t) 0 0 0 0 0 0
supply side efficiency Mod Mod Mod Mod Mod Mod
1997 2000 2005 2010 2015 2020
Cumulative Planned Additions (GW)
Advanced Coal 0.0 0.0 0.0 0.0 0.0 0.0
Conventional Coa 0.1 0.9 14 14 14 1.4
Other Fossil Steam 0.1 0.1 0.1 0.1 0.1 0.1
Advanced Combined Cycle 0.0 0.0 0.0 0.0 0.0 0.0
Conventional Combined Cycle 0.7 20 53 53 53 53
Advanced Combustion Turbine/Diesel 0.0 0.0 0.0 0.0 0.0 0.0
Conventional Combustion Turbine/Diesel 15 6.7 18.6 18.6 18.6 18.6
Nuclear Power 0.0 0.0 0.0 0.0 0.0 0.0
Pumped Storage 0.0 20 20 20 20 20
Fuel Cells 0.0 0.0 0.0 0.0 0.0 0.0
Renewable Sources 0.1 1.6 25 2.8 2.8 2.8
Total 25 133 29.8 30.1 30.2 30.2
Cumulative Unplanned Additions (GW)
Advanced Coal 0.0 0.0 11 32 5.4 7.0
Conventional Coa 0.0 0.0 0.2 0.2 0.2 0.2
Other Fossil Steam 0.0 0.0 0.0 0.0 0.0 0.0
Advanced Combined Cycle 0.0 9.0 62.8 84.4 96.9 1119
Conventional Combined Cycle 0.0 1.0 12 12 12 1.2
Advanced Combustion Turbine/Diesel 0.0 45 28.9 36.2 405 45.0
Conventional Combustion Turbine/Diesel 195 32.7 34.0 34.2 344 345
Nuclear Power 0.0 0.0 0.0 0.0 0.0 0.0
Pumped Storage 0.0 0.0 0.0 0.0 0.0 0.0
Fuel Cells 0.0 0.0 0.0 0.0 0.0 0.0
Renewable Sources 0.8 1.0 9.5 13.6 18.8 215
Total 20.3 48.3 137.7 1731 197.4 221.3
Cumulative Retirements (GW)
Advanced Coal 0.0 0.0 0.0 0.0 0.0 0.0
Conventional Coa 1.6 17 51 8.0 9.3 9.9
Other Fossil Steam 7.2 75 46.7 69.5 78.6 88.6
Advanced Combined Cycle 0.0 0.0 0.0 0.0 0.0 0.0
Conventional Combined Cycle 0.1 0.1 0.1 0.1 0.1 0.1
Advanced Combustion Turbine/Diesel 0.0 0.0 0.0 0.0 0.0 0.0
Conventional Combustion Turbine/Diesel 0.8 0.8 4.2 4.6 6.6 10.2
Nuclear Power 51 9.3 16.8 26.1 323 40.1
Pumped Storage 0.0 0.0 0.0 0.0 0.0 0.0
Fuel Cells 0.0 0.0 0.0 0.0 0.0 0.0
Renewable Sources 0.3 0.3 0.6 0.8 11 12
Total 15.0 19.7 734 109.1 128.0 150.0
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Energy Bill Estimate (1)
CEF-NEMS Moderate Scenario (991213)

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
Energy Bill (Billion 19978) (2)
Residential Sector Petroleum Bill 9.9 117 116 9.5 9.9 10.2 104 106 10.7 109 111 110 111 11.0 109 109 107 106 105 106 103 103 103 101 100
Residential Sector Gas Bill 304 338 35.0 30.7 343 34.0 336 333 329 326 324 323 322 320 318 317 316 316 315 315 313 314 313 314 314
Residential Sector Other Bill
Residential Sector Electricity Bill 896 918 90.8 90.4 913 921 924 90.8 90.4 89.9 89.1 89.2 89.1 89.5 89.8 90.7 90.6 90.1 90.3 89.8 90.6 90.8 90.0 90.8 88.9
Residential Sector Total Bill 1299 1374 1374 1306 1355 136.4 136.3 1347 1341 1334 1326 1325 1324 1325 1325 1333 1330 1324 1323 1318 1323 1325 1316 1323 1303
Commercial Sector Petroleum Bill 26 30 28 17 17 18 19 20 20 21 22 22 22 22 22 22 22 22 22 22 22 22 22 22 22
Commercial Sector Gas Bill 160 173 189 167 189 189 186 186 185 185 185 185 185 185 185 185 184 183 182 181 180 180 179 17.8 17.8
Commercial Sector Other Bill
Commercial Sector Electricity Bill 736 753 76.7 77.1 71.3 76.9 75.1 732 722 70.7 70.0 69.6 68.5 66.9 66.4 68.4 67.1 66.4 68.1 65.9 67.7 66.5 65.2 68.0 63.2
Commercial Sector Total Bill 921 957 98.4 95.5 98.0 97.6 95.6 93.7 92.7 913 90.6 90.3 89.2 87.6 87.1 89.0 87.7 86.9 88.6 86.2 87.8 86.6 85.3 88.0 83.1
Industrial Sector Petroleum Bill 196 245 245 153 16.0 16.7 175 184 194 204 214 223 228 229 227 228 230 232 235 237 236 239 245 245 244
Industrial Sector Gas Bill 239 301 294 265 283 283 289 29.1 288 287 28.6 29.0 29.2 29.1 29.2 293 293 293 293 29.2 294 295 293 294 293
Industrial Sector Other Bill 36 38 36 35 35 35 34 34 32 32 31 31 3.0 30 29 29 28 28 27 27 27 26 26 26 25
Industrial Sector Electricity Bill 484 478 47.7 46.9 474 472 47.6 47.6 46.9 453 433 42.0 409 40.0 402 40.8 40.6 40.0 40.0 394 402 40.0 395 403 386
Industrial Sector Total Bill 9.5 1062 1052 92.2 95.3 95.7 97.5 985 98.4 97.6 96.5 96.4 96.0 95.1 95.1 95.9 95.7 95.2 95.6 95.1 95.9 96.1 95.9 96.8 94.8
Transportation Sector Petroleum Bill 1932 2111 2059 1780 1838 1954 2054 2141 2241 2344 2436 2517 2582 2624 2625 2645 2637 2633 2627 2622 2615 2629 2623 2634 2632
Transportation Sector Gas Bill 40 45 4.6 46 4.7 48 50 52 54 56 58 6.0 6.3 6.4 6.6 6.7 6.8 6.9 70 70 71 71 72 72 72
Transportation Sector Other Bill 0.0 0.0 0.0 0.0 0.1 0.1 0.4 05 0.8 12 16 21 24 29 33 37 40 44 48 51 55 56 59 63 6.4
Transportation Sector Electricity Bill 10 10 10 10 10 0.9 0.9 11 12 15 16 17 18 2.0 2.1 22 24 25 26 26 27 29 30 3.1 3.0
Transportation Sector Total Bill 1982 2166 2114 1835 1896 2013 2117 2208 2315 2426 2527 2616 268.7 27137 2745 2772 27168 2771 2771 2769 2768 2785 2784 2800 2798
Total Energy Bill 5158 5558 5524  501.8 518.4 530.9 541.0 547.7 5566 5649 5724 580.7 586.3 588.8 589.2 5954 5932 5916 5935 5899 5929 5937 5912 597.1  587.9
(1) The energy bill isthe sum of the product of energy and energy price for each major fuel type asector and from Table 2 and 3 of fort.20.)
(2) Thefollowing fuels bills are not accounted for in tr energy bill calculations:
residential sector kerosene, coal, and "renewable energy”
commercial sector kerosene, LPG, motor gasoline, codl, and "renewable energy”
industrial sector petrochemical feedstocks. motor aasoline. other petroleum. coal coke imports. and renewable enerav
transportation sector other petroleum, and liquid hydrogen
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Electricity Sector Forecast Summary Page 1
CEF_NEMS Advanced Scenario (991213)
demand side efficiency Adv Adv Adv Adv Adv Adv
carbon charge ($/t) 0 0 50 50 50 50
supply side efficiency Adv Adv Adv Adv Adv Adv
1997 2000 2005 2010 2015 2020
Electricity Generation (TWh) (no cogeneration)
Coal 1796 1866 1478 1400 1299 1065
Petroleum 82 93 15 14 12 11
Natural Gas 299 406 832 884 953 1139
Nuclear Power 629 664 645 630 614 600
Renewables 389 386 468 592 622 629
Hydro 351 322 323 323 323 323
Wind 3 7 49 143 155 159
Biomass 4 18 41 47 52 48
Geothermal 16 15 28 50 62 67
Other 15 24 26 28 30 31
Other -3 -1 -1 -1 -1 -1
Total 3192 3414 3435 3518 3497 3442
Net Imports 32 31 35 32 27 27
Electricity Cogeneration (TWh)
Coal 60 58 49 47 45 45
Petroleum 10 8 6 6 6 6
Natural Gas 210 213 219 239 265 293
Other Gaseous Fuels 4 5 5 5 5 5
Renewables 41 48 54 61 67 70
Biomass 33 41 47 54 59 63
MSW 2 2 2 2 2 2
Hydro 6 5 5 5 5 5
Other 4 4 4 4 4 4
Total 328 336 337 363 392 423
Salesto Utilities 183 178 164 168 171 175
Generation for Own Use 146 158 173 195 221 248
Generation Capacity (GW) (no cogeneration)
Coal Steam 305 305 291 262 253 225
Other Fossil Steam 139 138 93 56 43 33
Combined Cycle 16 36 114 122 133 149
Combustion Turbine/Diesel 78 106 130 135 139 133
Nuclear Power 99 96 91 87 85 83
Renewable 88 90 106 136 142 145
Hydro 78 78 78 79 79 79
Wind 2 3 16 43 46 47
Biomass 2 2 3 4 5 5
Geothermal 3 3 4 7 8 9
Other 4 4 4 5 5 5
Other 20 22 22 22 22 22
Total 744 792 846 819 817 789
Cogeneration Capacity (GW)
Coa 9 10 10 10 10 10
Petroleum 1 1 2 2 2 2
Natural Gas 33 35 37 40 43 47
Other Gaseous Fuels 1 1 1 1 1 1
Renewables 7 8 8 9 9 10
Biomass 5 6 7 7 8 8
MSwW 0 0 0 0 0 0
Hydro 1 1 1 1 1 1
Other 0 0 0 0 0 0
Total 52 55 57 61 65 69
Cumulative Retirements (GW) 15 19 87 162 186 234
Cumulative Additions (GW) 23 75 196 244 268 300
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Electricity Sector Forecast Summary Page 2
CEF_NEMS Advanced Scenario (991213)
demand side efficiency Adv Adv Adv Adv Adv Adv
carbon charge ($/t) 0 0 50 50 50 50
supply side efficiency Adv Adv Adv Adv Adv Adv
1997 2000 2005 2010 2015 2020
Capacity Factor (excludes cogeneration)
Coal 67% 70% 58% 61% 59% 54%
Natural Gas and Petroleum 19% 20% 29% 33% 35% 42%
Nuclear Power 2% 79% 81% 83% 83% 82%
Renewables 51% 49% 51% 49% 50% 50%
Hydro 52% 47% 47% 47% 47% 47%
Wind 21% 26% 36% 38% 39% 39%
Biomass 29%% 116% 169% 143% 125% 108%
Geothermal 62% 56% 73% 83% 87% 88%
Other 46% 70% 69% 68% 67% 66%
Total 49% 49% 46% 49% 49% 50%
Fuel Consumption (Quadrillion Btu) (no cogeneration)
Coa 18.6 195 15.2 144 133 10.9
Natural Gas 34 35 5.8 6.1 6.4 7.2
Distillate 01 0.1 0.0 0.0 0.0 0.0
Residual 0.8 0.9 0.1 0.1 0.1 0.1
Nuclear 6.7 71 6.9 6.7 6.6 6.4
Renewable 4.4 4.3 54 7.2 7.7 7.9
Electricity Imports 0.3 0.3 0.4 0.3 0.3 0.3
Total 34.3 35.7 338 34.8 34.3 328
Electricity Prices (1997¢/kWh)
Residential 85 7.8 8.1 8.0 7.8 7.6
Commercial 7.6 7.1 74 6.9 6.5 6.4
Industrial 4.6 4.5 5 4.7 4.4 4.3
Transportation 5.6 5.3 55 54 5.2 5
Average 6.9 6.5 6.9 6.6 6.3 6.1
Price Components (1997¢/kKWh)
Capital Component 3.6 34 31 29 2.8 2.8
Fuel Component 11 11 17 1.6 1.6 15
O&M Component 2 19 19 19 17 17
Wholesale Power Cost 0.2 0.2 0.2 0.2 0.2 0.2
Total 6.9 6.5 6.9 6.6 6.3 6.1
Carbon Emissions (MtC)
Petroleum 176 20.6 3 29 24 21
Natural Gas 438 51 82.9 87.1 91.2 98.2
Coal 471 500.3 391.6 369.5 342.7 282
Total 532.4 5719 4775 459.5 436.3 382.3
S02 Emissions (MtSO2) 115 104 9.6 85 6.8 43
SO2 Allowance Price 69.15 144.3 51.92 98.4 90.51 160.7
NOx Emissions (MtNOXx) 5.3 4.1 29 27 26 22
Electricity Generation Shares by Fuel Type
Coa 56% 55% 43% 40% 37% 31%
Petroleum 3% 3% 0% 0% 0% 0%
Natural Gas 9% 12% 24% 25% 27% 33%
Nuclear Power 20% 19% 19% 18% 18% 17%
Renewables 12% 11% 14% 17% 18% 18%
Hydro 11% 9% 9% 9% 9% 9%
Wind 0% 0% 1% 4% 4% 5%
Biomass 0% 1% 1% 1% 1% 1%
Geothermal 0% 0% 1% 1% 2% 2%
Other 0% 1% 1% 1% 1% 1%
Other 0% 0% 0% 0% 0% 0%
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Electricity Sector Forecast Summary Page 3
CEF_NEMS Advanced Scenario (991213)
demand side efficiency Adv Adv Adv Adv Adv Adv
carbon charge ($/t) 0 0 50 50 50 50
supply side efficiency Adv Adv Adv Adv Adv Adv
1997 2000 2005 2010 2015 2020
Cumulative Planned Additions (GW)
Advanced Coal 0.0 0.0 0.0 0.0 0.0 0.0
Conventional Coa 0.1 0.9 14 14 14 1.4
Other Fossil Steam 0.1 0.1 0.1 0.1 0.1 0.1
Advanced Combined Cycle 0.0 0.0 0.0 0.0 0.0 0.0
Conventional Combined Cycle 0.7 20 53 53 53 53
Advanced Combustion Turbine/Diesel 0.0 0.0 0.0 0.0 0.0 0.0
Conventional Combustion Turbine/Diesel 15 6.7 18.6 18.6 18.6 18.6
Nuclear Power 0.0 0.0 0.0 0.0 0.0 0.0
Pumped Storage 0.0 20 20 20 20 20
Fuel Cells 0.0 0.0 0.0 0.0 0.0 0.0
Renewable Sources 0.1 1.6 25 2.8 2.8 2.8
Total 25 133 29.8 30.1 30.2 30.2
Cumulative Unplanned Additions (GW)
Advanced Coal 0.0 0.0 0.0 0.0 0.0 0.0
Conventional Coa 0.0 0.0 0.0 0.0 0.0 0.0
Other Fossil Steam 0.0 0.0 0.0 0.0 0.0 0.0
Advanced Combined Cycle 0.0 17.9 92.8 100.9 112.1 127.6
Conventional Combined Cycle 0.0 0.1 0.1 0.1 0.1 0.1
Advanced Combustion Turbine/Diesel 0.0 6.8 214 29.4 353 38.0
Conventional Combustion Turbine/Diesel 19.7 35.6 36.2 36.6 36.7 36.9
Nuclear Power 0.0 0.0 0.0 0.0 0.0 0.0
Pumped Storage 0.0 0.0 0.0 0.0 0.0 0.0
Fuel Cells 0.0 0.0 0.0 0.0 0.0 0.0
Renewable Sources 0.8 1.2 16.0 46.7 52.8 55.3
Total 20.5 61.7 166.5 213.7 238.1 270.1
Cumulative Retirements (GW)
Advanced Coal 0.0 0.0 0.0 0.0 0.0 0.0
Conventional Coa 1.6 17 16.7 46.3 54.6 83.1
Other Fossil Steam 7.2 75 52.8 90.4 102.4 1119
Advanced Combined Cycle 0.0 0.0 0.0 0.0 0.0 0.0
Conventional Combined Cycle 0.1 0.1 0.1 0.1 0.1 0.1
Advanced Combustion Turbine/Diesel 0.0 0.0 0.0 0.0 0.0 0.0
Conventional Combustion Turbine/Diesel 0.8 0.8 34 6.4 8.6 175
Nuclear Power 51 87 13.7 175 19.5 20.7
Pumped Storage 0.0 0.0 0.0 0.0 0.0 0.0
Fuel Cells 0.0 0.0 0.0 0.0 0.0 0.0
Renewable Sources 0.3 0.3 0.6 0.8 11 12
Total 15.0 19.0 87.3 161.5 186.3 234.4
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Energy Bill Estimate (1)
CEF_NEMS Advanced Scenario (991213)

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Energy Bill (Billion 1997$) (2)

Residential Sector Petroleum Bill 99 117 116 95 99 102 104 108 112 115 117 118 117 116 115 115 112 112 110 109 108 108 106 105 104 103
Residential Sector Gas Bill 304 338 350 307 343 341 337 340 344 350 357 357 356 355 352 351 349 348 345 344 341 341 340 339 340 340
Residential Sector Other Bill
Residential Sector Electricity Bill 89.6 918 909 906 915 923 924 930 947 960 976 966 953 949 955 966 957 939 927 918 908 905 887 890 865 86.6
Residential Sector Total Bill 129.9 1374 1375 130.7 1357 136.6 1364 137.8 140.3 1424 1451 1441 1426 1420 1423 1431 1418 139.9 1382 137.0 1357 1354 1333 1334 130.9 1310
Commercial Sector Petroleum Bill 26 3.0 28 17 17 18 20 21 22 23 24 24 24 24 23 24 23 23 23 22 22 22 22 21 21 21
Commercial Sector Gas Bill 160 173 189 167 189 189 188 192 196 202 208 210 211 211 211 211 210 207 205 204 202 201 200 199 198 198
Commercial Sector Other Bill
Commercial Sector Electricity Bill 736 753 767 772 774 769 751 751 761 768 793 789 774 761 760 790 769 757 770 749 759 747 732 763 715 731
Commercial Sector Total Bill 921 957 984 955 981 976 958 965 980 993 1026 1023 1009 99.7 995 1025 1002 98.7 998 975 983 970 954 983 934 950
Industrial Sector Petroleum Bill 196 245 245 153 160 166 174 191 209 221 238 249 255 252 252 256 252 251 247 250 250 248 249 249 246 249
Industrial Sector Gas Bill 239 301 294 265 283 283 288 304 319 337 360 360 360 358 354 354 351 347 344 344 340 340 339 338 338 336
Industrial Sector Other Bill 36 38 36 35 35 36 35 41 45 49 53 53 5.2 51 50 48 47 47 4.6 45 45 44 43 43 42 42
Industrial Sector Electricity Bill 484 478 477 470 475 472 471 486 494 499 517 503 489 481 482 489 482 471 468 461 459 46.0 453 460 442 443
Industrial Sector Total Bill 955 1062 1052 923 954 956 969 1021 106.7 1106 1168 1164 1155 1142 1139 1147 1133 1116 1105 1100 109.4 109.3 1084 108.9 106.8 106.9
Transportation Sector Petroleum Bill | 193.2 211.1 2059 178.0 183.7 1950 2045 219.2 2331 2455 2587 2631 2664 264.7 2629 2620 258.8 2559 247.0 2388 2363 2345 2311 229.2 226.1 2250
Transportation Sector Gas Bill 40 45 46 46 47 49 5.0 53 5.8 6.3 6.8 7.0 7.2 73 74 76 75 76 76 76 7.7 77 7.7 77 77 78
Transportation Sector Other Bill 0.0 00 00 00 01 0.1 04 05 05 0.7 11 12 15 16 18 19 22 23 23 22 24 25 25 26 28 29
Transportation Sector Electricity Bill 1.0 1.0 1.0 1.0 1.0 0.9 11 11 1.2 1.6 18 19 21 22 24 25 2.6 28 28 29 3.0 31 32 33 33 34
Transportation Sector Total Bill 198.2 2166 2114 1835 1895 2009 211.0 226.1 240.6 254.0 2685 2732 277.2 2759 2745 2740 2711 2686 259.7 251.6 2493 247.8 2445 2428 239.9 239.1
Total Energy Bill 515.8 555.8 5525 502.0 518.7 530.7 540.1 562.6 585.5 606.3 6329 636.0 636.2 631.7 630.1 634.3 626.5 618.7 608.2 596.1 592.7 589.5 581.6 583.4 5711 572.0

(1) The energy bill calculation is the sum of the product of energy consumption and energy price for each major fuel type within a sector (consumption and prices taken from Table 2 and 3 of fort.20.)
(2) The following fuels bills are not accounted for in tr energy bill calculations:
kerosene, coal, and "renewable energy”

kerosene, LPG, motor gasoline, coal, and "renewable energy”
petrochemical feedstocks, motor gasoline, other petroleum, coal coke imports, and renewable energy
other petroleum, and liquid hydrogen

residential sector
commercial sector
industrial sector
transportation sector
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Carbon emissions by fuel, in MtC per quad
1997 emissions at

adj. Emm. Fc % combusted full combustion

Motor gasoline 19.16 0.99 19.35
LPG 16.79 0.995 16.87
jet fuel 19.14 0.99 19.33
Distillate oil 19.75 0.99 19.95
Residual fuel 21.28 0.99 21.49
Aviation gas 18.68 0.99 18.87
kerosene 19.52 0.99 19.72
Coal

Res/comml 25.66 0.99 25.92
Industrial coking 25.29 0.99 25.55
Other industrial 25.35 0.99 25.61
electric utility 25.48 0.99 25.74
Natural gas 14.40 0.995 14.47
Crude oil 0.00 20.24

except for bolded numbers, which are
from the AEO99 documentation, Table
Source: Emissions of Greenhouse Gases in the United States, 1997 , Table [ 2

lubricants 12.14 0.6 20.24
compressed nat gas assumed to have
a C burden of natural gas, with no
additional penalty for compression (as
compressed natga  14.25 0.99 14.40 0% per EIA's assumptions)
Ethanol assumed to generated
Renewables (E85) 0.00 0.99 0 renewably, so C burden is zero
methanol assumed to have a carbon
burden of 17.45, as per EIA
assumptions (Pers. Comm. With Dan
Skelly, 990420). We assume %
combusted of 0.99 and fiddle with
emisions at full combustion until
Methanol 17.45 0.99 17.63 0% adjusted emissions factor is 17.45.
liquid hydrogen assumed to generated
Liquid Hydrogen 0.00 0.995 0 renewably, so C burden is zero
Feedstocks
LPG 3.42 0.2 17.11
Petrochemicals 3.87 0.2 19.37
Natural gas  11.20 0.774 14.47

Implicit Price Deflators
1992 100
1995 107.6
1996 110.21
1997 112.4

short tons to metric 0.907185

kg.C/ton.Clinker 125.4
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