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PHOTOVOLTAICS IS THE FASTEST GROWING POWER GENERATION TECHNOLOGY
2017

Other Res: 7 GW

Large Hydro; 19 GW Solar; 98 GW
MNuclear; 11 GW
Gas; 38 GW
Coal; 35 GW

Wind; 52 GW

Solar Power Europe

99 GW
28% growth/ o
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PHOTOVOLTAICS IS ONE OF THE CHEAPEST POWER GENERATION TECHNOLOGIES

Yersion: March 2018

~ Fraunhofer

Levelized cost of electricity [€cent,, ,/KWh]

Some examples of tenders in 2018:

France (5 to 30 MW, Aug. 2018):
=>» 5.8 Euro cents/kWh (average)

Senegal (60 MW, April 2018):
=» 3.8 Euro cents/kWh

Saudia Arabia (300 MW, Feb. 2018):
=» 2.34 US cents/kWh

Biogas Brown coal Hard coal
Offshore  5000-7000 6450-7450 5350-6350 3000-4000 5S00-2000
1800-3200 3200-4500
950-1300 9R0-1300

KWhiim®a) KWhiinta)
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ADVANCED MATERIALS AND PROCESSES ARE KEY TO INCREASE PERFORMANCES

Front and back contacts combining High-efficiency
very high electrical conductance heterojunction solar cell
and optical transmittance TO

Ag (screen print)

(p) a-Si:H

() a-Si:H | Excellent surface
passivation by
ultrathin amorphous
(n) a-Si:H silicon films

(i) a-Si:H

Ag (PVD)

Bulk monocrystalline silicon
with ultralow density of point
defects and dislocations
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CEA L|ten pllot I|ne in Chambery, France (2,400 wafers per hour)
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- ENEL starts productlon of cells & modules in Italy (100 M€ mvestment)

CEA Liten & Meyer Burger achieve a record | ==
72-cell module @ 410W (23.4% cell eff.)
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KEY MESSAGES

* Photovoltaics is the fastest growing power generation technology

* Photovoltaics is one of the cheapest power generation technologies
* Very high efficiency is the future of photovoltaics

* Advanced materials and processes are key to increase performances

* CEA Liten, Meyer Burger and ENEL are developing a very high efficiency heterojunction photovoltaic
technology (cell efficiency higher than 23% obtained in 2018 at the pilot scale)

e ENEL starts production in Italy (200 MW capacity)
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