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Intermediate SUPER PV project results have been already achieved in WP3, which is focusing on the development and demonstration of the following PV module innovations:

e |ow cost and easy to apply multifunctional nano-coatings with antisoiling and antireflective properties in one layer.

e |ight management in bifacial c-Si modules to increase the power output up to 7 Wp.
PV module innovations

introducing and combining five PV module
innovations applied to c-Si based bifacial
modules and CIGS modules.

e |aminated diode innovations produced by solar cell production

e |ow-cost encapsulation innovation with a low-cost humidity barrier leading to 45% cost reduction of flexible CIGS modules
e inline inspection system of encapsulation process for CIGS modules

e recycling approaches and their demonstration to all types of modules under consideration in SuperPV project

e Cost and performance evaluation (Eur/Wp, Eur/kWh).
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— - ’ cell wafer material @ lower diode costs The encapsulation costs are the main drawback for current flexible light weight applications of thin film modules. This innovation will open new market
« Reduce size of module by 0.6% 100 | ! segments for building integrated PV where typical PV system cannot be applied because of their high additional weight.
* Junction box replaced by two cable connectors 880
Q.
=
Q
i < Concept: . .
Challenges: § o Reliability testing results
u * Reliability of diodes during humidity freeze and thermal run-away o Diode temperature below barrier coating
test 40 130°C for 9.5 A module PET sheet 1,2
* No module power reduction due to in-laminate bypass diodes 20 | cu"e";:at:te;::a' run- 8 e
. . [ ) e ———T-
Low diode temperature when diodes conduct full module current : | | | | | front eletrode %
0 20 40 60 80 100 120 encapsulant o 0,3
E— Zeit absorber > T
— =5 back electrod 6 & °F
: 296,00 dCK electroade = C - — —ref
== o \ encapsulant é % r? erence
e —= i Pl Substrate Q "5 0,4 —SiNx-PET B
;7,, ;;i ; = 294,00 - | E . ——AI203-PET
— i — _3293,00 : Tg 0,2
b | | | | || e 29200 | _ back sheet 5 0
e So100 b Diodes still work after 200 f CIGS module on poly-imide substrate, laminated on back = 0 550 <00 250 1000 1950
[ | . » .
IV characteristics of 60-cell monofacial modules: with and without soldered Si bypass diodes 20000 k| HF cycles and 8 thermal 3 sheet, bonded to PET foil with Al,O; coating.
run-away tests Damp heat exposure [hour]
. 0 . 289,00 F
conflguratlon Isc [A] Imp [A] Voc [V] Vmp [V] Pmp [W] NO power rEdUCtlon 288 OO ----------------------------------- . M d I I L3 t d .th PETf II lth t L]
H H ' - 4L x ¥ x> o XX @ =S X & X & & oduies ilaminatea wi d Ooll WI nanometric
with diodes 8.75 8.36 38.66 31.84 266.24 due to in-laminate EILERRERS5ERREEREE : . -
. . ESTTLISYYIIETYI SIS Al,O; or SiNx barrier had a similar output at 1000 hour
: bypass diodes in full S XL R R E N E TR RS \
without 374 338 38.62 31.81 266.42 sizePVmodule @ "RRFEEES SR882%388 of 85°C/85 % RH damp heat exposure as with a
diodes ' ' ' ' ' D reference (high grade) front sheet.

PV module innovation transfer and costs: intermediate assessment Assessment of PV recycling for module level innovations
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* By combining the cost reduction of 34 €/m2 with the targeted 45% overall module cost
reduction, we obtain a module cost of 75.6 €/m2 initially, 58.6 €/m2 intermediate (SUPER
PV alone) and 41.6 €/m2 end cost.

* At 9.5 % module efficiency the end FLISOM module cost is below 0.45 €/Wp, which was the
original ambition for FLISOM module cost at the SUPER PV proposal stage

570g silicon fragments were obtained from one module. These fragments were desilvered -> 7.563g AgCl. 5.68 g of

| silver were produced from these AgCl, which corresponds to a yield of 99.84%.
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