
Area
1 square kilometer (km2) =
0.386 square mile
247 acres
100 hectares

1 square mile=
2.59 square kilometers (km2)
640 acres
259 hectares

| hectare = 2.47 acres

Length
| meter= 39.37 inches

| kilometer= 0.6214 miles

Weight
1 kilogram (kg)= 2.2046 pounds

(lb)

1 pound (16)= 0.454 kilogram
(kg)

1 metric tonne (ml) (or “long
ton”) =
1,000 kilograms or 2,204 lbs

1 short ton = 2,000 pounds or
907 kg

Appendix A:
Units,

Scales, and
Conversion

Factors A

Energy
1 Exajoule = 0.9478 quads

1 Gigajoule (GJ) = 0.9478
million Btu

1 MegaJoule (MJ) = 0.9478
thousand Btu

1 quad (quadrillion Btu) =
1.05x 1018 Joules (J)
1.05 exajoules (EJ)
4.20x 107 metric tonnes, coal
1.72x 108 barrels, oil
2,34x10 7 metric tonnes, oil
2.56x10 ]0 cubic meters, gas
5.8x107 metric tonnes dry wood
2.92x 1011 kilowatthours

1 kilowatthour =
3410 British thermal units (Btu)
3.6x10 6 Joules (J)

1 Joule=
9.48x10-4 British thermal unit

(Btu)
2.78x10_7 kilowatthours (kWh)

1 British thermal unit (Btu) =
2.93x10- 4 kilowatthours (kWh)
1.05x 103 Joules (J)

Volume
1 l liter (1)=
0.264 gallons (liquid, U. S.)
6.29x 1 0-3 barrels (petroleum,

U s . )

1x 10-3 cubic meters (m3)
3.53x1 0-2 cubic feet (ft3)

1 gallon (liquid, U.S.)=
3.78 liters (1)
2.38x 10-2 barrels (petroleum,

U s . )

3.78x 10-3 cubic meter (m3)
1.33x10_ ] cubic feet (ft3)

1 barrel (bbl) (petroleum, U. S.) =
1 .59x 102 liters (1)
42 gallons (liquid, U. S.)

1 cord wood=
128 cubic feet (ft3) stacked

wood
3.62 cubic meters (m3) stacked

wood

Temperature
From Celsius to Fahrenheit:

((9/5) X (“C))+ 32 =°F
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From Fahrenheit to Celsius: 9/5 x (change in ‘C)= change Example: a 3.0‘C rise in
(5/9) X (oF - 32)= “C i noF temperature = a 5.4 ‘F rise

| To convert a Fahrenheit in temperature

Temperature changes: change to a Celsius change:

■ To convert a Celsius change to 5/9 x (change in ‘F) = change
a Fahrenheit change: in oC
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A
Accelerated depreciation, 15,205,207,213,215
Acid hydrolysis, 117-118
Action Plan for the Prevention of Global Warming,

239
Active space heating and cooling, 71,73,81-82
Advanced Wind Turbine Program, 179
Agency for Research and Development on Nuclear

and Alternative Energies, 250
Agricultural energy crops

advances in development of, 33-35
bioenergy supplies, 36-40
commercialization, 54-60
crosscutting issues, 64-65
ecology principles, 55
economic impacts, 45-49
federal incentives for, 36
growing regions, 34
key issues and findings, 3
national policies that influence the use of, 35
policy options, 60-64
potential environmental impacts, 40-45
potential roles for, 36
research, development, and demonstration, 49-54

Agricultural Resources Interregional Modeling
System, 41

Air quality
impact of energy crops, 52
motor vehicles and, 104-105
pollution reduction from methanol use, 114

Alkaline cell, 133
All-electric drivetrains, 104
Alliance To Save Energy, 217
Alternative fuels, 126-128
Alternative Minimum Tax, 15,212
Alternative Motor Fuels Act, 35
American Public Power Association, 80, 193
American Society of Heating, Refrigeration, and Air

Conditioning Engineers, 100
American Solar Energy Society, 88
AMONIX, Inc., 163
Amorphous silicon, 167

Applied Research Program, 179-180
Arco Solar, 7
Arizona State University, 89
Association of Distribution Companies,251 -252
Association of Private Wind Turbine Owners,

251-252
Avoided cost of power, 200

B
Backup systems, 181, 184
Bagasse-fueled demonstration unit, 112
Baseload plants, 150
Battery-powered electric vehicles

drivetrain efficiencies, 128-130
energy efficiency, 111
projected emissions of greenhouse gases, 107
technical objectives of the U.S. Advanced Bat-

tery Consortium, 131-132
Bid selection criteria, 224
Binary systems, 153
Bioelectric industry, 147, 150
Bioelectricity, 47-48
Bioenergy

advances in development, 33-35
key issues and findings, 3,6
national policies that influence the use of, 35

Biofuels, 38,48
Biological diversity, 43
Biological enzymes, 118
Biomass

bioelectric capacity, 147
energy resources and technologies, 148-149
federal incentives for, 36
gasifiers, 112
methanol production, 112
potential roles for, 36
RD&D needs, 150-151
site specificity, 6-8
uses, 3

Bonneville Power Administration, 225
Builder Guide, 88, 89
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Buildings
active space heating and cooling, 81-82
assistance and information exchange, 88-89
building energy rating systems, 91
changes in energy use, 67-68
commercialization, 86-87
construction, 90-94
cost-effective renewable energy technologies, 71
crosscutting issues, 101
daylighting. 77-79
design competitions and awards, 89-90
direct solar use, 4
education and training, 89
energy costs, 96-97
federal procurement, 97-98
integrated design, 83
landscaping, 82-83
lessons learned, 98
national policy influencing use, 69
ownership, 96
passive architecture, 73-77
policy options, 98-101
potential roles for renewable energy

technologies, 68-69
research, development, and demonstration, 83-86
sale, 94-96
solar water heaters, 79-81
tools and guidelines, 87-88
tree planting, 82-83

Business energy investment tax credit, 213

c
CAFE. See Corporate Average Fuel Economy
California Air Resources Board, 125, 141
California Energy Commission, 14,94, 190,213
California Investor Owned Utilities, 190
California Public Utilities Commission, 215
California Solar Energy Tax Credit, 215
California Standard Offer 4, 178, 213,215

energy investment tax credit, 215
pilot test program, 141
wind energy development, 213-214

Capacity value, 9-10, 183, 184, 191, 192, 195
Capital Asset Pricing Mode], 221
Carbon dioxide

BPEV emissions, 107
carbon tax, 242
FCEV emissions, 107
motor vehicle emissions, 105, 106
from natural gas powerplants, 122

Cellulose, 117, 118
Cellulosic biomass, 42
Central receivers, 171, 172
Centrally fueled-fleet program, 140

Chrysler electric minivan, 129
Class B Residential Passive Solar Performance

Monitoring Program, 85, 88
Clean Air Act, 4, 125
Clean Air Act Amendments of 1990,29,35,45,

140-141, 203,223
Clean Coal program, 86, 155
Clerestories, 69
Climate Change Action Plan, 35, 203
Closed-loop basis for growing bioenergy crops, 41
Coal gasification plants, 120
Codes and standards, 92-94
Cofiring fuels, 59,61
Collaborative Wind Technology Program, 179
Collectors, 165
Commercialization

agricultural energy crops, 54-60
building design, 86-87
competitive bidding, 224-225
direct and indirect subsidies, 227
federal taxes, 226-227
front-loaded costs, 227
green pricing, 225,226
incentives to purchase renewable energy

technologies, 226
policy options, 17-18,22-23
programs, 196-197
risk and environmental costs, 227-228
strategies, 191-194
structural change, 228
transaction costs, 227

Commodity support programs, 63
Community Development Block Grants, 69
Competitive bidding, 224-225
Competitive set-asides, 225
Comprehensive Housing Assistance Plans, 69
Compressed natural gas, 123-124
Computer-aided design tools, 88, 89
Concentrating collectors, 165
Conservation compliance programs, 57
Conservation Reserve Program, 41,49,56-57,63
Conversion efficiencies, 10,232
Corn-based ethanol, 103, 115
Corn stover, 116
Corporate Average Fuel Economy, 140
Credit Program To Promote Community Investment,

247
Crop insurance, 49
Crops. See Agricultural energy crops

D
Dams, 160
Daylighting, 4,77-79
Declaration of Madrid, 229
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Deficiency payments, 56
Demand risks, 222
Demand-side management programs, 80,81,91
Demonstration projects

agricultural energy crops, 50-51
buildings, 90

Denmark, energy technology programs, 243-245
Department of Energy

Clean Coal program, 155
energy-efficient mortgages, 93
ethanol reforming program, 134
funding of vehicle technology R&D, 143
Passive Solar Commercial Buildings Program,

84-85,88
passive solar design strategies. 88-90
PV-BONUS program, 193
PV Manufacturing Technology Project, 191
RD&D funding, 15, 21
solar buildings program funding, 4, 98
Solar Program, 89
U.S. Advanced Battery Consortium, 131-132
Utility Photovoltaic Group, 193
Utility Solar Water Program, 80
wind energy R&D program, 179

Department of Housing and Urban Development
energy-efficient mortgages, 93
passive solar design competitions, 89-90

Developing countries, 1, 22, 181, 230, 231,239,
240, 24], 245,249

Development Fund, 242
Diesel engines, 146
Diffuse radiation, 164
Diffuse sunlight, 77-78
Direct microbial conversion, 118
Direct radiation, 164
Direct steam systems, 153
Direct sunlight, 77
Dish stirling systems, 171
Distributed utility systems, 186-188
DOE-2, 88
Double-flash systems, 153
Double-glazed windows, 76
Drive trains

all-electric, 104
efficiencies, 130

DSM. See Demand-side management programs

E
Earth Summit, 35
Ecology principles, 55
Econinic impacts, 29-31,45-49
Edison Electric Institute, 80, 193
EEMs. See Energy-efficient mortgages
Efficiency Upgrade Program, 161

Electric Power Research Institute, 51, 163, 189, 193
Electricity

approaches to commercialization. 224-228
biomass, 147-151
changes in industry, 199-203
commercialization, 191-194
design, planning. and information programs, 196
direct and indirect subsidies, 217-219
distributed utility systems, 186-188
economic impact of energy crops, 47-48
environmental costs and benefits, 222-224
finance and commercialization programs.

196-197
fossil-fueled, 146
geothermal energy, 151-158
hydroelectricity, 158-162
key issues and findings, 6
manufacturing scaleup, 190-191
overcoming barriers in use of renewable energy

technology, 188-189
photovoltaics, 162-170
policy options, 194-197
RD&D needs, 189-190
RD&D programs, 195-196
remote systems, 180-183
resource assessment, 191, 194-195
risks in powerplant financing, 217, 220-222
share of U.S. energy consumption, 145
solar thermal technologies, 170-174
standards programs, 196
structural change in sector, 14
total fuel-cycle emissions for generation of, 32
use in transportation systems, 121-122
utility finance, 204-208
utility full-fuel-cycle tax factors, 214-217
utility systems, 183-186
wind energy, 174-180
world consumption, 230

Electricity buyback rates, 7
Electricity intensity, 28-29
Electrolysis, 121
Electrolytic hydrogen systems, 120
Emissions reduction, 44
Emissions standards, 126
Energy 2000,243,252
Energy Conservation Po] icy Paper, 251
Energy consumption, 27-29
Energy Conversion Devices, 167
Energy crops. See Agricultural energy crops
Energy efficiency, 28
Energy-efficient mortgages, 93
Energy Information Administration, 12, 30, 194,

224
Energy investment tax credit, 215
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Energy markets, 12-15
Energy Policy Act of 1992,4, 14,35,63,69,93,

141-142,202,203,235-236
Energy production credits, 63
Energy rating systems, 91
Energy Savings Program, 247
Energy Star Computer, 71
Energy taxes, 97
Energy use, buildings, 71
Environmental Action Plan, 251
Environmental issues

biomass impact, 149
commercialization and, 227-228
costs and benefits, 222-224
effect on national energy use, 29
geothermal energy impact, 154
hydropower impact, 160
photovoltaics impact, 169
potential impact of agricultural energy cropping,

40-45
renewable energy technologies impact, 31-32
research, development, and demonstration, 50,

52-53
solar thermal technologies impact, 173
wind energy impact, 177

Environmental Protection Agency, 125,223
Environmental taxes, 97
EPACT. See Energy Policy Act of 1992
EPRI. See Electric Power Research Institute
Equipment rating and certification, 91
Ethanol

comparative analysis, 126-128
projected production levels, 48
reforming, 133-134
use in transportation systems, 115-118

European Union, energy technology programs,
241-243

Evaporative cooling, 75
Exempt Wholesale Generators, 14,202
Externality taxes, 63

F
Farm support programs, 56
Federal agricultural expenditures, 48-49
Federal Energy Regulatory Commission, 161,223
Federal investment tax credit, 215
Federal procurements, 63-64
Federal subsidies, 218-219
Federal taxes, 226-227
Feebates, 95-96
Feedstocks

energy crop development, 60
methanol production, 112-114

Field monitoring, 20

Finance programs, 196-197
Financing. See Commercialization
Fixed collectors, 165
Flexible-fuel vehicles, 111
Florida Power and Light, 80,81
Flywheels, 134
Ford Flexible Fuel vehicle, 5
Foreign markets. See International programs
Forest residues, 112-113
Formaldehyde, 114
Framework Convention on Climate Change, 29,35
France, energy technology programs, 245-247
Front-loaded costs, 13,227
Fuel Adjustment Clauses, 22
Fuel cell electric vehicles

efficiency, 110-111, 132
projected emissions of greenhouse gases, 107
proton-exchange membrane, 132-136
R&D challenges, 136-137
reforming fuels, 133-134
types of, 132-133

Fuel cells
advances in, 104
thermal benefits, 101

Fuel cost risks, 221
Fuel-cycle taxes, 214-217
Fuel economy ratings, 125

G
Gas turbines, 146, 149
Gasification, 120, 149
Gasifiers, 112
Gasoline

comparison with methanol, 114
comparison with ethanol, 115
oxygenation, 141

General Agreement on Tariffs and Trade, 39,242
General Motors, 125
Geopressured brines, 152
Geothermal energy

electricity-generation capacity, 151, 155
key issues and findings, 6
RD&D needs, 155-158
resources and technologies, 152-154
site specificity, 6

Geothermal heat pumps, 73
Germany

energy technology programs, 247-249
photovoltaic RD&D, 7

The Geysers, California, 151-155
Global radiation, 164
Global warming, 43,223-224
Grassy crops, 33-34
Green pricing, 225,226
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Greenhouse-gas-neutral energy, 43
Greenhouse gases

impact of energy crops, 53
projected emissions of ICEVs, 106-107

Grid support, 188, 192

H
Heat pumps, 73
Heating and cooling systems. See Active space heat-

ing and cooling; Passive solar buildings
Heliostats, 172
Hemicellulose, 117
Herbaceous biomass. See Lignocellulose
Herbaceous energy crops, 37
High-productivity crop varieties, 50
Home Energy Rating Systems, 91,93
Horizontal axis wind turbine, 176
Hot dry rock resources, 152
Housing and Community Development Act, 69,93
Hybrid electric vehicles, 137-139
Hybrid systems, 110
Hydroelectricity

generating capacity, 158
RD&D needs, 161-162
resources and technologies, 159-161
site specificity, 6

Hydrogen
comparative analysis, 126-128
use in transportation systems, 119-121

Hydrogen ICE hybrid vehicle, 138
Hydrolysis, 117
Hydropower. See Hydroelectricity
Hydrothermal fluids, 152
Hydrothermal resources, 6

I
ICE-based hybrid, 110
Incremental cost of power, 200
Information programs, 90-91
Infrastructure development, 15
Insurance programs, 63
Integral Wind Energy Plan, 250
Integrated building design, 83
Intermediate plants, 150
Intermittence

impact on conventional generating capacity,
183-185

resource characteristics, 8-10
Internal combustion engine vehicles

advanced designs, 124-126
alternative fuels in, 126-128
hybrid vehicles, 137-138
hydrogen fuel, 119
projected emissions of greenhouse gases, 106

International programs
changes in, 229-231
comparisons, 255-257
cost-effectiveness, 232-234
market development, 235-236
market share, 236-238
for photovoltaics, 232-238
policy options for competitiveness, 257-258
potential roles, 231
for wind energy, 233-238

International trade, 30-31
Interstate Solar Coordination Council, 91
Investment tax credit, 213
Investor-owned utility powerplants, 208
Italy

energy technology programs, 249-250
photovoltaic subsidies, 7

J
Japan

energy technology programs, 238-241
photovoltaic RD&D, 7

K
Kenetech-U.S. Windpower, Inc., 177,226,252

L
Law on Supplying Electricity to the Public from

Renewable Energy Sources, 247
Lawrence Berkeley Laboratory, 76,88,91
Lawrence Livermore National Laboratory, 137-138
Lead-acid batteries, 129
Liability-related policies, 221-222
Life-cycle processes, 51-52
Light-duty motor vehicles, 126
Lignin, 117
Lignocelluose, 116-117
Liquefied natural gas, 123-124
Liquid fuels

economic impact of energy crops, 48
potential roles for, 36

Load following plants, 150
Low Alamos National Laboratory, 88
Low Emission Vehicle Program, 141
Low-emissivity windows, 76
Luz International, Ltd., 170, 171,215

M
Magma, 152
Manufacturing scaleup, 13-14, 190-191
Marginal lands, 49
Market aggregation, 196
Market conditioning, 235
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Methanol
comparative analysis, 126-128
projected production levels, 48
reforming, 133-134
use in transportation systems, 111-115

Mobil Solar, 7
Modularity, 186
Monoculture crops, 42-43
Mortgages, energy-efficient, 93,94
Multiple cropping, 53
Municipal solid waste, 112-113

N
National Affordable Housing Act, 93
National Association of Regulatory Utility

Commissioners, 201
National Audubon Society, 51
National Biofuels Roundtable,51
National Energy Strategy, 15,93, 195
National Environmental Policy Plan, 251
National Fenestration Rating Council, 91,95
National Renewable Energy Laboratory, 85,88,89,

116-117, 176
National Rural Electric Cooperative Association,

193
National security, 32
Native species, 55
Natural gas

comparative analysis, 126-128
hydrogen from, 121
use in transportation systems, 123-124

Natural habitat, 43,51,52,55
Netherlands, energy technology programs, 250-252
Neuffer Construction, 92,99
Nevada Solar Enterprise Zone, 7
New England Electric System, 225
New York State Energy Plant, 225
Nickel-iron battery packs, 129
Nickel-metal hydride battery, 129
Night cooling, 75
Nitrogen oxides, 122
Nonutility generators

bioelectric, 147
financing for, 208-214
increasing role of, 14

North American Free Trade Agreement, 39
NREL. See National Renewable Energy Laboratory
NUGs. See Nonutility generators
Nutrient cycling, 52

0
Oak Ridge National Laboratory, 33
OECD. See Organization for Economic Cooperation

and Development

Oil embargo, 2
Oil imports, 30
Oil market, 104-105
One-axis tracking collectors, 165
1,000 Roof PV program, 235,247-248
Onsite generation, 182
Organization for Economic Cooperation and Devel-

opment, 232
Organization of Petroleum Exporting Countries, 1,2
Overhangs for summer cooling, 75
Ovonic Battery, 129

P
Pacific Gas and Electric, 187
Parabolic dish systems, 171, 173
Parabolic trough systems, 172,215
Partnerships, 63
Passive solar buildings

alternative renewable energy technologies, 73
construction, 90-94
cost-effective renewable energy technologies, 71
design, 87-90
direct solar use, 4
energy costs, 96-97
federal procurement, 97-98
national policy influencing use, 69
ownership, 96
passive architecture, 73-77
potential roles for renewable energy

technologies, 68-69
principal design elements of, 69-71,72
sale of, 94-96

Passive Solar Commercial Buildings Program,
84-85

Passive Solar Design Strategies: Guidelines for
Home Building, 88,89

Passive Solar Industries Council, 88,89
Passive Solar Journal, 88-89
Peak power device, 134
Peaking plants, 150
Perennial crops, 42
Phosphoric acid cell, 133
Photovoltaic hydrogen systems, 121
Photovoltaics

building-integrated systems, 162
in buildings, 101
cell and module shipments, by company, 237
comparison of international programs, 255-257
cost reductions, 9
European Union program, 242
exports, 231
French program, 246
German program, 247-248
government supports for, 7
international competition, 7, 232-238
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Italian program, 249-250
Japanese program, 239-241
key issues and findings, 6
perspectives influencing direction of industry,

163
production, by region, 234
publicly funded R&D, by country, 233
RD&D needs, 166, 169-170
solar collectors, 165-166
solar resources, 164
Swiss program, 253
technologies, 167-169

Platinum catalyst, 104
Policy options

agricultural energy crops, 60-64
building design, 98-101
commercialization, 17-18, 22-23
development, 15-22
transportation systems, 139-144

Polycultures, 53-54
Pool heaters, 79
Poplar crops, 34
Power Marketing Administrations, 196-197
Power Marketing Authorities, 63-64
Power quality, 185
Powerplant finance, 204-214
Price-Anderson Act, 221
Price lock-in, 213
Primary energy, 71
Property taxes, 208
Proton-exchange membrane cell, 104, 132-136
Public Service of Colorado, 226
Public Utilities Commission, 91,225
Public Utilities Regulatory Policies Act, 158, 178,

200,213
Pumped storage, 160
PURPA. See Public Utilities Regulatory Policies Act
PV. See Photovoltaics
PV20, 246
PV-BONUS program, 193
PV for Utility Scale Applications project, 187, 193
PV Manufacturing Technology Project, 191
PV Pioneer program, 226
PVUSA. See PV for Utility Scale Applications

project

Q
Qualifying facilities, 200-201

R
Ratepayer Impact Test, 91
Ratings and standards, 17,20,22
Reactive power, 185

Reformulated gasoline
comparative analysis, 126-128
uses, 123

Regenerative braking, 104
Regional Biomass Program, 63
Regional landscape planning, 54
Remote markets, 191-192
Remote systems, 180-183
Renewable Electricity Production Credit, 15,205
Renewable electrolytic hydrogen, 120
Renewable energy technology mortgages, 94
Renewables-intensive utility, 122
Research, development, and demonstration

agricultural energy crops, 49-54
biomass, 150-151
building design, 83-86
DOE funding, 15,21
electricity technologies, 189-190, 195-196
funding for, 24
geothermal energy, 155-158
hydroelectricity, 161-162
photovoltaics, 166, 169-170
policy options, 16,20
solar thermal technologies, 171
wind energy, 179-180

Research and Development Project on Environmen-
tal Technology, 238

Resource assessment, 16,20, 191, 194-195
Resource intensity, 10-12
Resources Conservation Act, 38-39
Retail fuel prices, 113
Retail wheeling, 202
Riparian zones, 52
Run-of-river systems, 160
Rural economies, 45-46

s
Sacramento Municipal Utility District, 226
Scaleup, 13-14
Sedimentation, 52
Separate hydrolysis and fermentation, 118
SERI. See Solar Energy Research Institute
Shift reactors, 112
Short rotation woody crops, 37
Sierra Pacific Power Company, 92
Simultaneous saccharification and fermentation, 118
Single-flash systems, 153
Single-reactor direct microbial conversion, 118
Site specificity, 6-8, 185-186
Soil erosion, 42
Soil quality, 52,53
Solar Assistance Financing Entity, 69
Solar cells. See Photovoltaics
Solar domestic hot water, 79-81
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Solar energy. See also Photovoltaics; Solar thermal
technologies

intermittence, 8
key issues and findings, 4
site specificity, 6

Solar Energy Industries Association, 91
Solar Energy Research Institute, 85
Solar Load Ratio Method of Los Alamos, 88
Solar One Central Receiver, 170
Solar pond systems, 172
Solar Program, 89
Solar Rating and Certification Corporation, 91
Solar thermal technologies

key issues and findings, 6
Luz International, Ltd., 215
state incentives for, 210-211
technology development, 170-174

Solar water heaters, 79-81
Solarex, 7
Solec, 7
Solid oxide cell, 133
Southern California Edison, 226
Space heating and cooling systems. See Active ‘

space heating and cooling; Passive solar buildings
Stand-alone PV recharging stations, 122
Standards. See Ratings and standards
Standards programs, 196
State taxes

incentives for solar technologies, 210-211
property taxes, 208
for wind energy development, 213-214

Steam reforming, 120
Steam turbines, 146, 148
Storage batteries, 134
Subsidies, 217-219,227
Sulfur oxides

from natural gas powerplants, 122
reduction from bioenergy use, 44

Sun-tempering, 74
Sunlight, 77-78
Sustained Orderly Development, 196
Switchgrass crops, 34
Switzerland, energy technology programs, 252-253
Synthesis gas, 112

T
Tax credits

effect on wind industry, 178
for electric utilities, 206
incentives for renewable energy technology use,

226-227
policy options, 19,23
renewable energy technology homes, 94-95
for wind energy development, 213-214

Taxes, fuel-cycle, 214-217
T&D. See Transmission and distribution systems
TEAM-UP. See Technology Experience To Acceler-

ate Markets in Utility Photovoltaics
Technology adoption, 54,56-58
Technology Experience To Accelerate Markets in

Utility Photovoltaics, 193
Tennessee Valley Authority, 158
TEVan, 129
Thermal mass, 70,74,75
Thermochemical processes, 112
Title 24 Building Standards, 94
Tracking collectors, 165
Trade balance, 49
Transaction costs, 227
Transmission and distribution systems, 8, 181,

185-186
Transportation systems

advanced ICEV designs, 124-126
advances in transport fuels, 103-104
alternative fuels in ICEVs, 126-128
battery-powered electric vehicles, 128-132
electricity use, 121- )22
ethanol use, 115-118
fuel cell vehicles, 132-137
hybrid vehicles, 137-139
hydrogen use, 119-121
key issues and findings, 5
methanol use, 111-115
nonrenewable competitors
policy issues, 139-144

123-124

potential roles of renewable energy technology,
104-108

retail fuel prices, 113
technology pathways, 108-111

Traverse City Light & Power, 226
Tree planting, 82-83
Trinity University, 89
Turbines, 6, 146, 148,234

u
Ultra-low emission vehicles, 125, 141
Ultracapacitor, 134
Ultralite, 125
United Kingdom, energy technology programs,

253-255
United Nations Framework Convention on Climate

Change, 35
University of Wisconsin, 88
Unocal, 155
Urban air pollution, 105, 114
Urban buses, 140
U.S. Advanced Battery Consortium, 131-132
U.S. Energy Research and Development Agency, 88
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USH2O. See Utility Solar Water Program
Utility demand-side management programs, 80, 81,

91
Utility finance, 204-208
Utility Integration Program, 179
Utility operations, 150
Utility Photovoltaic Group, 188, 193, 196
Utility powerplants, 209
Utility-Scale Joint-Venture program, 171
Utility Solar Water Program, 80
Utility systems, 183-186

v
Value-added tax, 245
Value Engineered Turbine Program, 179
VAT. See Value-added tax
Vehicle efficiencies, 138
Vehicles. See Transportation systems
Ventilation, 74, 75
Vertical axis wind turbine, 176
Veteran Home Loan Program Amendments, 93

w
Water heaters, 79-81
Water quality, 52
Wildlife, 51-52

Wind energy
British programs, 253-255
cost reductions for, 9
Danish program, 243-245
development in California, 213-214
French program, 246-247
German program, 248-249
intermittency, 8
international competition, 233-239
Italian program, 250
key issues and findings, 6
manufacturers of grid-connected turbines, 246
Netherlands program, 250-252
RD&D needs, 179-180
resources and technologies, 175-177
site specificity, 6-7
wind capacity, 174
wind farms, 174, 175

Window technologies, 74,76
Wisconsin Public Service Commission, 226
Wood heat, 73
Woody biomass. See Lignocellulose
Woody crops, 33-34

z
0/85 program, 56
Zero emission vehicles, 105, 141
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