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Solar energy radiated to the
earth ~ 10.000 x world
energy demand
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Photovoltaic - direct conversion of solar radiation into
electricity

How far is the technology today?


http://images.google.at/imgres?imgurl=http://www.noaanews.noaa.gov/stories2005/images/sun-soho011905-1919z.jpg&imgrefurl=http://www.noaanews.noaa.gov/stories2005/s2372.htm&h=1024&w=1024&sz=118&hl=de&start=1&tbnid=kqJKIgDY4i45dM:&tbnh=150&tbnw=150&prev=/images%3Fq%3Dsun%26svnum%3D10%26hl%3Dde%26sa%3DG

IEA INTERNATIONAL ENERGY AGENCY
PHOTOVOLTAIC POWER SYSTEMS PROGRAMME

[ Best Research-Cell Efficiencies
32[~ Multijunction Concentrators NREL/
|
— & Three-junction (2-terminal, monolithic) S MepEn Spectrolab
| ¢ Two-junction (2-terminal, monolithic SE
28 NREL
| Crystalline Si Cells
B Single Crystal
2 U Multicrystalline NREL
o4 | Ohinsi | AR
S Thin Film Technologies NSW
i H o
(3\20 ® Cu(lana)SGZ ire Sharp _________ [ e | REL
% O ,(A\rtn%r_PhoCLIJ)s SsiH W ___ vardan/ = . peeeCET
Q stabilized) =~ g ARE0 __— % .- ,
S16F @cire . Wesnll e GeogaTech @@SE o L
i house North [} N ERE P NREL
£ . EI—— Solarex . Euro- ,~ —Astro-
L Carolina Boeing CISy, Power
s Koda StaLE University o . @
L Boein NeX e .
3 _MG r: - Kodak BOe€INg AstroPower — - United Solar
asushita .O" =
L Boeing — Sol _
University o oarex Emerging PV .. Princeton
41 of Majne . @ Organic Cells J-Californi_- a
L F}CA\O, o U. Konstanz Berkeley§) - —'-NREL
O C|)— -| 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 |..| 1 | 1 1
1975 1980 1985 1990 1995 2000

Ref. Tom Surek at NREL



PHOTOVOLTAIC POWER SYSTEMS PROGRAMME

Photovoltaic Market (IEA)

Cumulative installed grid-connected / off-grid PV power in the reporting countries
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Share of PV cell production in the reporting countries by company in 2005 (%)
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Power Modules (1976 - 2001)
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Competitiveness
Electricity Generating Cost for PV and utility prices
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PV electricity price
(€ / KWh)

PV cost compared to bulk
power
Assumptions:

1% annual increase in Electricity
Tariffs

5% annual reduction in PV costs

PV electricity price
(€ / kWh)

0.25

Source: EU Technology
Platform
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4 Evolution of turn-key system prices

1000 GWp globally
200 GWp in EU (200,000 jobs)
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http://europa.eu.int/comm/research/energy/pdf/vision-report-final. pdf
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Fig. 2: Efficiency/cost regimes for the three photovoltaic
generations.
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IEA INTERNATIONAL ENERGY AGENCY
PHOTOVOLTAIC POWER SYSTEMS PROGRAMME

The solar resource BIPV: Potential contribution to electricity supply
2500 60%
50% B
§ 12000 40% : 1 gl
N ! i !
0 N g s
£ 3% 4 [P ' R
E .1500 'l:-!'. 1 FEE L | i |
10% ‘BB AR R
1000 I B b ' BB -
-150  -100  -80 0 50 100 150 0% . L BB B RN e

: S & O &
Ref. ISET / Czisch < &L F & F &
06 $ < (\q 9
v N
&\ b .{\Q/
) AN



IEA INTERNATIONAL ENERGY AGENCY
PHOTOVOLTAIC POWER SYSTEMS PROGRAMME

Main bottlenecks: cost, efficiency, products

Materials

Cells and Modules

System components & BIPV
Processes and manufacturing
Environmental aspects

Quality assurance and standards
Cross-cutting issues
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R&D Solutions & Products & Market Markets
Basic & applied Manufacturing Applications Promotion
e Evolution not
Improvements result in Greater sales mean

. cost reductions, higher demand -
R eV O I u tl O n efficiency increase and greater use gives

enhanced applicability. more feedback.
(Jeff Portmans)

Stimulation of

Technology the production Market
results in higher

cycle quantity and quality. cycle
Technology progresses Cheaper, better and
through innovation, new products enlarge
feedback and markets and open
R&D investment. new segments.
TECHNOLOGY INDUSTRY MARKET

DEVELOPMENT DEVELOPMENT DEPLOYMENT
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e Industry involvement
e Short, medium, long-term
e Continuity

e Strong and dedicated effort

 Roadmaps

EPIA ROADMAP

M. '
A Vision for
Photovoltaic
Technology for

2030 and Bayond
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I

e http://www.lea-pvps.org

e http://www.pvdatabase.com
e http://www.epia.org

e http://www.demosite.ch

Hubert Fechner, ExCo-Member IEA PVPS
Head of Department of Renewable Energy Technologies

arsenal research, Giefinggasse 2,
A-1210 Vienna, Austria

Tel. +43 50550-6299

Email: hubert.fechner@arsenal.ac.at
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