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Company overview: Strub Family owned business

VU "
r
Wooden-based furniture PV Module Production
production 200MW
4 factories in France 400.000 modules delivered in France in 2020

Turnover 2019 : € 243 Mio Turnover 2020 : € 54 Mio



Technologies - Production - Investments
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TLS™ vs LSC: Yield comparison

. .. . Production
Cutting process Input Rejection rate LTI capacity Cost (S/year)
o,
(Full cells) (%) (S/Wp) (MWp)
LSC 5600 0.57% 0.14 200 $160 000
UL 5600 0.07% 0.14 200 $20 000

(3D Micromac)

Optimized cell layout = Higher Yield

TLS™ process LSC process
: Lower OPEX : Lower CAPEX
: Higher CAPEX : Higher OPEX
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Cell backside - 2020
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TLS™ vs LSC: Behavior during hotspot tests

Point > 160

Boite

Max. > 160
Moy. > 64,2
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Using LSC, hot spots materialized around the cutting area
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Modules produced with TLS™

Hotspot test PASS

Modules produced using LSC

Hotspot test FAIL
Appearance of major visual faults : Backsheet burns



TLS™ vs LSC: Mapping of the shunt resistance of module cells

Cut with LSC
Average Ry, : 104 Q

Cut with TLS™
Average R, : 207 Q
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Shunt resistance mapping of the panel



TLS™ : Impact of cell technology — TOPCon

* No measurable power loss after cutting using TLS

* No adjustment of the TLS tool needed to switch from
bifacial PERC to bifacial TOPCon

e Thickness similar to PERC (170 um)
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TLS™ : Impact of cell technology — SHJ
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SHJ-HC-150Wc ® SHJ-HC-223Wc B SHJ-FULL

Lower cell thickness (130 um)

Many optimization required (2 hours) :
* Airflow for cell separation
* Laser settings
* Handling system
* Etc...

Power loss :
* Before optimization : -0.59 %,
* After optimization : -0.29 %_,
* Financial losses > 500 k€/year for a 200 MW line
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Tips from an end-user

t 330.9°C

Thermal imaging camera : Microscope :

* To check if the temperature at the e To check the quality of the cut
wafer surface is correct

* To check the shape of the heated area
(misalignment detection, etc.)
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