
Results

Butterfly module

◼ 120 M6 half-cut bifacial cells
◼ 22.6% cell efficiency after 

cutting (edge recombination)

◼ 3.5% additional yield/m² after 
optimization

◼ Better angular, spectral, thermal 
and low light response required 
for further improvement

Background

◼ Rated power at STC [Wp] affects module price, 
but revenue depends on energy yield [kWh/a]

◼ IEC-61853 [1]
− Standard allows module comparison based on 

“rated energy yield”
− Declaration in data sheets and energy labelling 

scheme proposed by EU Commission [2].

Method

◼ Virtual Energy Rating: Cell-to-Module (CTM) 
analysis & simulation-based Energy Label with
SmartCalc.Module [3,4]

◼ Sensitivity analysis on module design parameters, 
based on same initial cell efficiency of 22.7% 
(before cell cutting)

◼ Energy Labeling for EU-relevant climatic regions 
based on [5]
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Results

Shingled module

◼ 360 M6 sixth-cut bifacial cells
◼ 22.1% cell efficiency after 

cutting (edge recombination)

◼ 5% greater initial yield/m², 
despite lower cell efficiency

◼ 2.2% additional yield/m² after 
module optimization

◼ More compact layout of shingled 
modules cannot be easily 
improved
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Summary & Conclusion

◼ Optimization for STC power [Wp] and Energy Label [kWh/m²] leads to different module designs
◼ Virtual Energy Rating is a relevant method for assessing the improvement potential of a module design
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