
IEA INTERNATIONAL ENERGY AGENCY

PHOTOVOLTAIC POWER SYSTEMS PROGRAMME

Statistics of Photovoltaic Module Failure
M. Köntges1, A. Morlier1, U. Jahn2, K. A. Berger3

1Institut für Solarenergieforschung Hamelin
2TÜV Rheinland Energy GmbH

3Austrian Institute of Technology GmbH

Quality and sustainability as an asset for 

European Industry, Brussels 3rd May 2018

Activity 3.4 in IEA TASK13

1



IEA INTERNATIONAL ENERGY AGENCY

PHOTOVOLTAIC POWER SYSTEMS PROGRAMME

Degradation Rates of PV Modules/Systems1

Å x-Si mean degradation in the 0.8ï0.9%/a range

Å HIT and microcrystalline silicon ~ 1%/a

Å Thin-film > 1.4%/a, strong variations depending on technology

Å Degradation rate: no clear climatic zone dependence²

1D. C. Jordan et al., Prog. Photovolt. Res. Appl., 2016, DOI:10.1002/pip.2744.

2D. C. Jordan et al., Prog. Photovolt. Res. Appl., 2017, DOI: 10.1002/pip.2866.

Å Based on 11029 data points
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Structure of the Survey1

1http://iea-pvps.org/index.php?id=344
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Selected PV Module Failure Examples

Delamination

Cell cracks

PIDs

Discolouration 

of laminate

Defect 

bypass diode

Disconnected 

cell or string 

interconnect 

ribbon

Å But also information on soiling, snow load, storm é  
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Database Composition

Å Main survey data from Europe

Å Moderate climate dominates data

Å Technology distribution equal to  

market distribution

Å 144 failure-survey-data 

sets from 18 countries
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Analysis of Failure Occurrence

Å Count only failures leading to power loss 

Å Cell cracks in 1-2 year, PIDs in 3-4 year
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Analysis of Failure Occurrence

Å Defect bypass diodes, in the first years but also later

Å Discolouring all years, but accumulate after 18 years
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Degradation Rates ïImpact on Affected PV Modules

Power of whole system:
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From failure x affected system part:

�V�Ü�á�ë of system i �Î �@�Ü�á�ë

Å Degradation rate of PV 

modules affected by 

failure x of system i:
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