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Main issues addressed & approach
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* Further development of module recycling
technology at pilot line of Deutsche Solar

(Freiberg, Germany)

* Analysis of environmental impacts of crystalline
silicon photovoltaics by Life Cycle Assessment

(LCA)
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Life Cycle Assessment

CRYSTALCLEAR

Existing xSi PV systems:
reference

CRYSTAL CLEAR roadmap modules:
possible improvements & early warnings

CRYSTAL CLEAR demonstrators:
actual achievements

Module recycling:
show burdens & benefits

Benchmarking
with other PV & energy technologies
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Most prominent results and achievements
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Environmental impacts

Environmental impact scores of CrystalClear roadmap
modules is decreased with

at least 30% on area basis for
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CRYSTALCLEAR

Energy payback time xSi PV
Existing PV systems
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CRYSTALCLEAR

Energy payback time CrystalClear xSi PV
LCA multi 2007 & CrystalClear roadmap PV systems
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Energy payback time CrystalClear xSi PV
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CrystalClear demonstrator PV systems

Year '04 status compared to Crystal Clear demonstrator modules
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Carbon footprint xSi PV

Life-cycle greenhouse gas emissions of existing PV
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Carbon footprint xSi PV CrystalClear

CrystalClear roadmap modules
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Carbon footprint of electricity mixes
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Carbon footprint xSi PV CrystalClear

CrystalClear demonstrator PV systems
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Carbon footprint
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Carbon footprint xSi PV + benchmark
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Carbon footprint xSi PV + benchmark
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End-of-life
Dismantling of 1983 plant in Chevetogne (Belgium)

PV CYCLE recycling scheme
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iInformation market

Takeback & recycling
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Environmental impact take
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Conclusions

Energy payback time in S-Europe of

o existing frameless xSi PV systems is 1.0 (Ribbon)-1. 6
(Mono&Multi) years

e PV systems with CrystalClear demonstrators is 1.0 (Mul  tistarR)
and 1.5 (Superslice) years.

Carbon footprint in S-Europe of:
o existing frameless xSi PV systems is 18-26 g CO  ,-eqg/kWh
 CrystalClear demonstrator PV systems is 15-18 CO  ,-eq/kWh

Module recycling technology:
e was developed
 valuable materials can be recovered
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Open issues for future projects
« Regular updating of LCA data needed because of

rapid developments!
— measurements during operation & maintenance,
4 C,Fg, SFs, NF,

* Emissions
especially for greenhouse gases CF
3/h)!

(g/Nm3)
— also report amount of air flowing (Nm
In cost modelling

 Design for recycling
* Include external costs
e Improve integration of environmental & cost

analysis
CrystalClear Final Event, Munich, May 26th 2009
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Further info

Questions?
m.dewild@ecn.nl

Publications:

http://www.ecn.nl/publicaties/default.aspx?au=44649
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