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Solar Electricity: Problem,
Constraints and Solutions
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*Fossil fuel based
+Price volatility and national
~ security
vironmental impacts
2.5 billion tons of carbon dioxide
» ulfur dioxide and nitrogen oxides
esence of Solar
36 MW capacity
TWh net generation

: rent Generation: 4,110 TWh
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U.S. Electricity Generation

U.S. Electric Power Industry Net
Generation by Fuel, 2008
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Source: U.S. Energy Information Administration, Electric
Power Annual (2010).
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nciples of Operation

Solar Radiation Spectrum
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Diagram of a photovoltaic cell
removed due to copyright restrictions.
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Image created by Robert A. Rohde / Global Warming Art.



http://static.howstuffworks.com/gif/thin-film-solar-cells-4.jpg
http://www.globalwarmingart.com/wiki/File:Solar_Spectrum_png
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erformance, Manufacture, and Application

2016 projections

Existing technology (Deutsche Bank) With grating + DBR
Technology Efficiency cil;:tsgft\ii\?arlt Mg::-.ll\i:tc::st Sypsr-t_'fn\:‘..f;ftﬂ imitfci:ﬁj::gnt iﬁ:farllﬁil‘:iclzr:'l m(;:::ilaglec::r:st c(;';?tr;??:clﬁr;t ss:tae?'lilicl:;t CTE:V pSEYrS\t;-‘;'l:t

(1MW) cost per Watt  per Watt per Watt per Watt (1MW)
L

Organics 7% $2.80 $0.60 $3.40 4% ($0.81) $0.01 $0.10 ($0.70) $2.70
F

a-Si 9.1% $2.08 $1.08 $3.16 2% ($0.35) $0.01 $0.10 ($0.24) $2.92
r

CdTe 12.2% $2.03 $0.71 $2.74 0% $0.00 $0.01 $0.10 $0.11 $2.85
r

CIGS 13.2% $1.99 $0.81 $2.80 0% $0.00 $0.01 $0.10 $0.11 $2.91
r

~ thin film c-Si 13.0% $1.99 $1.00 $2.99 1% ($0.12) $0.01 $0.10 ($0.01) $2.98
r

p-Si 14.0% $1.89 $1.00 $2.89 0% $0.00 ($0.15) $0.10 ($0.05) $2.84
r

c-Si 15.4% $1.78 $1.31 $3.09 -1% $0.11 ($0.31) $0.10 ($0.10) $2.99

. Numbers in green are taken from either Prometheus or Deutsche Bank as indicated
~ Numbers in light green are estimates by Thin Film Si Team

“ Numbers in blue are estimates by Thin Film Si Team

- Numbers in black are calculated values
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arkets and Applications

New York City Daily Load
| e Cannot produce power
o /"H““"‘”//\\ at night

' \M// Peak Load _
ﬁ e Peak load consists of

22-36% of maximum
Base Load load

e Goals for Solar PV:

« 30% of 752 GW U.S.
peak capacity
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I R R R e Can produce 10% of total
electricity.
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~ +Only considering CdTe
from First Solar

4308 MW in 2007,
~ 60.4% growth rate

o growth In electricity
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Target Capacity

Manufactured Capacity (60.4% growth)

Manuvfactured Capacity (30% growth)
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