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Space Energy Panel

• Richard W. Helfrich Alameda Capital & MEC 
• Energy Needs and Possible Technologies for Solutions 

• Dan Rastler  Electric Power Research Institute
• Overview of Alternative Energy Technology and Markets

• Maurice Gunderson - CMEA Ventures 
• History, Trends and Issues in Alternative Energy Investing

• Ben Dubin - Asset Management Venture Capital 
• Investing in Alternative Energy and Special Concerns

• Neville Marzwell, NASA JPL 
• Alternative Energy Applications in Space and Remote 

Ground Stations

• Questions 

The preliminary information presented includes original material as well as information collected or compiled from 
numerous sources by R. Helfrich.    Some forecasts are the opinion of Richard Helfrich without external sources.

r.helfrich@mes-corp.com 925-484-2537  Multinational Electronics Corp., (MEC)
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Population Growth to 
10 - 11 Billion People in 
2050  ~1% per year

Per Capita GDP Growth
at 1.6% yr-1

Opportunity
Energy consumption per

Unit of GDP declines
at 1.0% yr -1

More People Living Better means 
Much More Energy Needed

Sources: US Energy Information Agency, Prof. Lewis, Caltech

Population Controls ?

E= Pop x (GDP/cap)/Eeff
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Carbon Intensity vs. GDP

Concern
3 of 4 countries with the 
world’s largest 
population in 2050 
along with high GDP 
growth are carbon 
intense users in 2006 
and all 4 will be in 2050

Alternative
France’s nuclear 
provides advantage

Special Case
Switzerland is unique

Sources: US Energy Information Agency, Prof. Lewis, Caltech

US and Europe combined have less than 10% of population in 2050
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World Energy Consumption by Fuel
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Hydro continues to dominate clean 
energy despite minimal hydro additions

World Energy Use Trends
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Energy use is large.  Changing energy sources and 
infrastructure requires decades and trillions of dollars
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World Electricity Consumption
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Biomass Growing but Slowly
Biomass as a % of all US Energy by Year
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Source: US Energy Information Agency

Water and Food Needs Severely Limit Land Based Biomass %
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Solar PV Growing but Miniscule

Solar as a % of all Energy by Year

Source: US Energy Information Agency

• Capacity Limited - not just solar cells
• Capital Installed Cost Very High - PV panels only 50%
• Field Lifetime Issues - 25 to 30 years till degradation



11Copyright © 2007 Richard Helfrich All Rights Reserved

M

EC

CleanTech Energy

• Point of Use Energy
• Photovoltaic + Advanced Materials+ Optics

• Central Power Generation
• Solar Thermal + Advanced Materials + 

Energy Transfer Techniques
• Biomass  - Wildcard

• Life Science (GMO) + Solar + Nano
• Niche Markets for Minor Sources

• Wind - random times and limited locations
• Wave - complex transmission to users
• Geothermal - cost of a deep well
NOTE: Compare Price at Point of Use

Fission - 2020

Fusion - 2150
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Alternatives to Fossil Addiction ?

Type 50-to-200 Years 10-to-20 –Years
Solar (D)
photovoltaic

Major if installed price is ~
$1/watt w 25-year warranty

Rapid growth but small
portion of energy

Efficiency (D)
Improvements

Save 40%- Lighting, motors,
pumps, CHP-SOFC, etc.

Most cost-effective mid-
term investments

Solar thermal
 (C)

Substantial GW from sunny
locales in large systems

Portion of electric power
efficient in 10+ MW sizes

Nuclear Fission
(C)

Central power source at
low-cost – need transmission

 ~50% of Electricity if US
does Manhattan project

Fusion (C) All energy at lowest cost? Not likely
Energy Storage
in Autos (T)

300-mile all electric likely 100-mile Electric Plug-in
Hybrid Possible

Ethanol and Bio-
diesel (T)

Peak in 2008 at minor role
w/o further breakthroughs

Limited by water & need
for food w 10B people

Bio-Oil from
GMO (T)

Could be main transport fuel
unless electric autos

technological inventions
?

(D) Distributed Power requires no transmission   (C) = Central Power  (T) = Transportation
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Energy Technologies Needed

3 - Batteries with > 3x 
2007 energy density 
for 70-km plug-in 
hybrid autos 
(possible in 5 years)

2 - Photovoltaic 
panels selling for 
$0.33/watt with 25-
year lifetime 
(possible in 10-15 
years)

4 - Efficient energy 
storage of gigawatt 
hours of electricity 
(possible in 30 to 
150 years)

1 - Long-term safe 
storage of CO2 
? mimicking nature 
such as seashells 
(possible in 10-20 years)

5 - Fuel cell of 10-KW at 
$1/Watt making electricity 
at 50%+ and hot water at 
35% efficiency on CH4 or 
Propane (possible in 5
years)

6 - Solid state lighting 
at 96%+ efficiency 
(possible in 5 to 10
years)
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• Promise less
• product performance, schedule, warranty, costs, etc.

• Deliver on promises and

•Deliver more than promised

Customers & Investors
Demand Results


