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Climate politics and political quest for energy independence boost PV
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Vision TNO Solar
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System 
Integration

Integrated PV

Solar farmsRecycling

Perovskites
c-Si
Tandem PV

PV modules

Materials

Customised
semi-fabricates

TNO Solar

Agenda
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Funding

PV-Integration
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Integrated PV

Concept
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Integration of PV
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Solar Laminates Industry 4.0 Solar Products

SMART SEMI-FABRICATES SMART MANUFACTURING SMART INTEGRATION

From patch work to completely customized
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(But not in this way)
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Mass 
customisation 
of PV-
laminates
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Historic transformation of 
manufacturing
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Development of production condition. 
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Mass customisation at various levels
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Integratie is meer dan massamaatwerk
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The PV semi-fabricate
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Pilot R&D facility: The Mass-Costumisation line 

Inline R2R manufacturing
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Pre-
lamination

•Encapsulant
•Back sheet 

Pick & 
Place

•Diodes

Pick & 
Place

•Bus bars

Dispensing

•Conductive  
paste

Pick & 
Place

•Ribbons

Dispensing

•Conductive 
paste

Pick & 
Place

•PV Cells

Tape 
application

•Edge 
sealant

Roll 
Lamination

•Encapsulant
•Front sheet

Cut to 
size

•Fly-cut
•Slitting

Process steps
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6M/8M
Long flexible PV-Laminates

Process Optimisation
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Accelerated lifetime testing
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Varying length laminates in one run
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Varying architectures
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Summary
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Funding

Dank voor
uw aandacht

MARC 
KOETSE
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Mass customisation line
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