Energy Overview From NREL

This document has no connection to cold fusion, but it is valuable public domain information, it
isno longer in print, and it does not appear to be available elsewhere on the Internet.

Pages 2— 16 are from the U.S. DoE Office of Conservation and Renewable Energy (NREL),
Hydrogen Program Plan--FY 1993--FY 1997, June 1992, Appendixes A and C.

Page 17 shows a graph published by the Lawrence Livermore National Laboratory in 2001. The
graph shows that most energy islost as “rejected energy” (waste heat), especialy in Electricity
generation (70% waste) and Transportation (80% waste). Better technology would greatly reduce
this waste. Most generators convert only 33% of the heat from burning coal or gasinto
electricity; advanced generators convert 40%. Most automobiles convert only 15% of the heat
from gasoline into useful vehicle propulsion; hybrid and electric automobiles convert 30% or
more. This graph is based on the DoE Energy Information Administration Annual Energy
Review. Thisreview is an excellent, comprehensive source of online information. See:

http://www.ei a.doe.gov/emeu/aer/contents.html




Exhibit A.2
Transportation Current Technologies

CRUDE OIL/GASOLINE
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CRUDE GASOLINE DELIVERED ROTARY WEHICLE
QIL GASOLINE POWER PROPULSION
Unit Cost ($/kW):
1000 50"
Total Cost ($/kW delivered): 8,505

Total Emissions (g/kWh delivered): C0O,:2,400, NO_:4.2, SO, (trace)
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AVERAGED GRID DELIVERED HYDROGEN HYDROGEN HYDROGEN POWER  PROPULSION
Unit Cost ($/kW):
1500 3007 1000 100
Total Cost ($/kW delivered): 71,420

Total Emissions (g/kWh delivered): ~ CO,: 22,637, NO_62.9, SO, 169.6
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SOLAR DC STOI?ED DELIVERED ON BOARD ROTARY VEHICLE
ELEC ELEC HYDROGEN  HYDROGEN HYDROGEN POWER PROPULSION
Unit Cost ($/kW):
5000 300" 1000* 100
Total Cost ($/kW delivered): 323,140

Total Emissions (g/kWh delivered): 0

* These devices are rated on input power; all others are sized on output power levels.




Exhibit A.2
Transportation Current Technologies (Continued)

AVERAGED FOSSIL FUELS/ELECTRICITY/BATTERY
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FOSSIL FUELS AC DELIVERED ROTARY VEHICLE
AVERAGED ELEC ELECTRICITY POWER PROPULSION
Unit Cost ($/kW):
1500 300"
Total Cost ($/kW delivered): 3,240
Total Emissions (g/kWh delivered): CO,: 1,505, NO:42 S0O,113
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NATURAL DELIVERED OMN-BOARD ROTARY VEHICLE
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Unit Cost ($/kW):
50
Total Cost ($/kW delivered): 530
Total Emissions (g/kWh delivered): CO,: 1300, NO_ 4.0
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SOLAR DC ELEC STORED DELIVERED ROTARY VEHICLE
ELEC ELEC POWER PROPULSION
Unit Cost ($/kW):
5000 120 300"
Total Cost ($/kW delivered): 27,512

Total Emissions (g/kWh delivered): 0

* These devices are rated on input power; all others are sized on output power levels.




Exhibit A.3
Transportation Advanced Technologies

CRUDE OIL/GASOLINE
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CRUDE GASOLINE DELIVERED ROTARY  VEHICLE
OlL GASOLINE POWER PROPULSION
Unit Cost ($/kW):
1000 50"
Total Cost ($/kW delivered): 6,300

Total Emissions (g/kWh delivered): CO,:1,384, NO_; 3.1, SO, (trace)

AVERAGED FOSSIL FUELS/ELECTRICITY/HYDROGEN
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FOSSIL FUELS DC ELEC PRODUCED STOI?ED DELIVERED  ON-BOARD DC VEHICLE
AVERAGED GRID HYDROGEN HYDROGEN HYDROGEN HYDROGEN ELEC PROPULSION
Unit Cost ($/kW):
1200 250 50 50"
Total Cost ($/kW delivered): 8,140

Total Emissions (g/kWh delivered): CO,: 3,445, NO_:28, 80,12
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Unit Cost ($/kW):
900 50 50"

Total Cost ($/kW delivered): 4,000
Total Emissions (g/kWh delivered): CO,: 1,845 NO:14, SO, 1.0

* These devices are rated on input power; all others are sized on output power levels.




Exhibit A.3
Transportation Advanced Technologies (Continued)
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Total Emissions (g/kWh delivered): CO,: 358
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Unit Cost ($/kW):
2500 250* 50 50*
Total Cost ($/kW delivered): 30,870
Total Emissions (g/kWh delivered): 0
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HYDROGEN HYDROGEMN  HYDROGEN HYDROGEN ELEC PROPULSION
Unit Cost ($/kW):
2500 50 50*
Total Cost ($/kW delivered): 21,120

Total Emissions (g/kWh delivered): 0
* These devices are rated on input power; all others are sized on output power levels.




Exhibit A.3
Transportation Advanced Technologies (Continued)

PHOTOVOLTAICS/BATTERY
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SOLAR DC DC ELEC AC ELEC AC ELEC DC WEHICLE
ELEC STORED GRID DELIVERED ELEC PROPULSION
Unit Cost ($/kW):
2500 80 (included) 300"
Total Cost ($/kW delivered): 10,706

Total Emissions (g/kWh delivered): 0
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Unit Cost ($/kW):
1000 50 50*
Total Cost ($/kW delivered): 4,410
Total Emissions (g/kWh delivered): CO,: 0
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SOLAR BIOMASS PRODUC ED DELIVERED ROTARY VEHICLE
ETHANOL ETHANOL POWER PROPULSION
Unit Cost ($/kW):
1000 50"
Total Cost ($/kW delivered): 5,460

Total Emissions (g/kWh delivered): CO,: 639, NO_:1.8
* These devices are rated on input power; all others are sized on output power levels.

** CO, produced during H, and ethanol production is reabsorbed by subsequent biomass crops.




Exhibit A.3
Transportation Advanced Technologies (Continued)

AVERAGED FOSSIL FUELS/ELECTRICITY/BATTERY
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Unit Cost ($/kW):
1200 300"
Total Cost ($/kW delivered): 2,250

Total Emissions (g/kWh delivered): CO,: 957 NO;: 0.77 SO, 0.33

* These devices are rated on input power; all others are sized on output power levels.




