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Reduction of the Environmental Impacts in



Crystalline Silicon Module Manufacturing”

LCA Life Cycle Assessments

Si
Reduction | Synergy Main barriers for adoption
Measure potential | with cost
reduction
New silicon feedstock process with reduced | +++ yes Technological complexity, material
energy consumption quality, capital requirements
Reduction of silicon consumption ++ yes Wafer quality, sawing techn., wafer
handling, wire strength
Improved  energy-efficiency in  ingot | + somewhat Uncertainty about cost, lack of
arowing (mono+ multi) urgency, long equipment life
Slurry recycling + yes Conecerns about quality loss?
Improved energy-efficiency in cell and [ + little No sense of urgency
module manufacturing
Frameless modules + Probably Coneern for module lifetime
not
EOL recycling of modules + Uncertain Module  disassembly is  quite
difficult; long module life times
make it difficult to organise take-
back system
Abatement of FC gzas emission + none No sense of urgency, higher costs
Abatement of NOx emission from etching | ? none No sense of urgency, higher costs
process
Lead-free pastes and solders + none Technical problems, low sense of
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dependent
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Market Estimates

PV News Europe + Japan + 1/SA
35% Growth 45% Growth
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W. Sinke ECN “ A Strategic Research Agenda for Photovoltaic Solar Energy

Technology — Report of the EU PV Technology Platform” Sinke
24 Science, Technology and Applications of
the EU PV Technology Platform EU PV

Strategic Research Agenda

Strategic Research Agenda

19810 Today 20152020 2030 Long term |
{= 20HIT) potemiial
Typical turn<key system =30 5 2520 1 0.5
price
| (2007 £Wp, excl. VAT)
Tvpleal eleciricity =3} .30 05,12 0,06 0,03
peneration costs foowmnetittoe with {enwrperiniee with
southern Ewrope et lee bl whalerale
(2007 £Wh) wheciriciy)
Typleal commerclal it B up bo 15% Upte2fa | wptoli up to 4004
flay-plate module |
eMiciencies i
Typical commercial {~10%) up to 25% Upto3ie | upto 4l up to 60%
corcerirater midule |
efficiencies i
Typical system energy =10 2 | 1 0.5 023
pay-hack time southern |
Ewrape {yra)

“Flar piare” refers o standard module for e wnder natural sunlight, “comcenraior™ rafers fo systems wiich concentrare
sunlighs fand, by necessity, frack rhe sum across the sky),

Feed-in-Tariff

A. Lillo ENEA “ Status of PV Technology in italy ”
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