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PV Failure Fact sheets

Aim

Brief description of failures with examples, an estimation of risks and suggestions for

mitigation measures.

Target audience

PV planners, installers, investors, independent experts and insurance companies.

Approach

Summarise the key aspects described in IEA PVPS Task 13 technical reports.
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PVFS Structure

➢ COMPONENT

➢ DEFECT

➢ APPEARANCE

➢ DETECTION

➢ ORIGIN

➢ IMPACT

➢ MITIGATION

➢ EXAMPLES

Revised version of the failure sheet format proposed in the European Solar Bankability Project. 

Ref: ‘Technical risks in PV projects: report on technical risks in PV project development and PV plant operation’, www.solarbankability.eu

PVFS 1-03: Module front delamination

http://www.solarbankability.eu/
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PVFS List

➢ COMPONENT

➢ DEFECT

➢ APPEARANCE

➢ DETECTION

➢ ORIGIN

➢ IMPACT

➢ MITIGATION

➢ EXAMPLES

30 PV Failure Fact Sheets

Link for Download of PV Failure Fact Sheets (available soon!)

• IEA PVPS homepage https://iea-pvps.org/research-tasks/performance-operation-and-reliability-of-photovoltaic- systems/documents/ 

Downloadable as: 

• annex of Report IEA-PVPS T13-23:2021 “Quantification of Technical Risks in PV Power Systems”
• full PVFS package + Introduction

• individual sheets
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PVFS 1-03: Front delamination

➢ COMPONENT

➢ DEFECT

➢ APPEARANCE

➢ DETECTION

➢ ORIGIN

➢ IMPACT

➢ MITIGATION

➢ EXAMPLES
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PVFS 1-03: Front delamination

➢ COMPONENT

➢ DEFECT

➢ APPEARANCE

➢ DETECTION

➢ ORIGIN

➢ IMPACT

➢ MITIGATION

➢ EXAMPLES

Detection Methods

VI Visual inspection

IRT Infrared thermography

EL Electroluminescence

IV Daylight I-V measurement

UV UV fluorescence

STM Signal transmission method

MON Data monitoring

dIV Dark I-V measurement

BYT Bypass diode testing

VOC Voc measurement

INS Riso measurement

Note: Detection methods in brackets lists secondary methods, which do not detect the failure with absolute certainty or
which can be used in addition to other methods.
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PVFS 1-03: Front delamination

➢ COMPONENT

➢ DEFECT

➢ APPEARANCE

➢ DETECTION

➢ ORIGIN

➢ IMPACT

➢ MITIGATION

➢ EXAMPLES
Note: Correlations between failures are highlighted in bold. Link to other PVFS.
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PVFS 1-03: Front delamination

➢ COMPONENT

➢ DEFECT

➢ APPEARANCE

➢ DETECTION

➢ ORIGIN

➢ IMPACT

➢ MITIGATION

➢ EXAMPLES

➢ Failure with an impact on safety 

Failure which can lead to a danger for who is working on or staying close to a PV system.

➢ Failure with an impact on performance

Failure which impacts negatively the energy production of a PV system.
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RATING SYSTEM

PVFS 1-03: Front delamination

➢ COMPONENT

➢ DEFECT

➢ APPEARANCE

➢ DETECTION

➢ ORIGIN

➢ IMPACT

➢ MITIGATION

➢ EXAMPLES

No unique rating is possible  →  Spectrum covering typical field observations

Ref: ‘Review of failures of photovoltaic modules’, Report IEA-PVPS T13-01:2014 

Ref: ‘Silicon solar module visual inspection guide: Catalogue of 
Defects to be used as a Screening Tool’, K. Sinclair, M. Sinclair, 
https://www.engineeringforchange.org/wp-

content/uploads/2017/09/Solar-PV-Product-Visual-Inspection-

Guide.pdf

https://www.engineeringforchange.org/wp-content/uploads/2017/09/Solar-PV-Product-Visual-Inspection-Guide.pdf
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PVFS 1-03: Front delamination

➢ COMPONENT

➢ DEFECT

➢ APPEARANCE

➢ DETECTION

➢ ORIGIN

➢ IMPACT

➢ MITIGATION

➢ EXAMPLES

• The pictures are taken from literature or case studies and 
give only a partial picture of the situation. They are used 
to explain the potential levels of impact. 

• The Rating is based on a expert assessment. 

• Power loss is estimated/measured on the component 
level.
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PVFS 1-03: Front delamination

➢ COMPONENT

➢ DEFECT

➢ APPEARANCE

➢ DETECTION

➢ ORIGIN

➢ IMPACT

➢ MITIGATION

➢ EXAMPLES

mainly for small 
residential systems 

• Repair or Replacement of all modules rated as

• The choice of other Mitigation Measures (preventive or corrective) requires a cost 
benefit analysis.  

 

mainly for large 
utility scale systems
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Summary & Conclusions

The key challenge in reacting to failures or avoiding them at a reasonable cost is the

ability to quantify and manage the various risks.

The PV Failure Fact Sheets (PVFS) helps in identifying a failure, assessing the risk

through a rating system and suggesting mitigation measures. Final decisions requires

a case specific risk and cost-benefit analysis.

Report IEA-PVPS T13-23:2021 “Quantification of Technical Risks in PV Power Systems”
https://iea-pvps.org/research-tasks/performance-operation-and-reliability-of-photovoltaic- systems/documents/ 
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