
Global stress classification system for  

materials used in solar energy applications 
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Various environmental stress factors cause different damages on solar energy materials 

Outdoor exposure 
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Discoloration of encapsulant 

Damages on PV materials from the field 
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Corrosion of metal constructions 

Damages on PV materials from the field 
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Different effects of extreme degradation 

Damages on PV materials from the field 



7/21 

Köppen-Geiger climate classification 

Af 

Am 

As 

Aw 

BWk 

AWh 

BSk 

BSh 

Cfa 

Cfb 

Cfc 
Csa 

Csb 

Csc 

Cwa 

Cwb 

Cwc 

Dfa 

Dfb 

Dfc 

Dfd 

Dwa 

Dwb 

Dwc 

Dwd 

Dsa 

Dsb 

Dsc 

EF 

ET 

Example of a global classification system 
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Source: Kottek, M. et al., 2006: World Map of the Köppen-Geiger climate classification updated. Meteorol. Z., 15, 259-263. 
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Data Layer  
UV irradation, GHI, Tamb, humidity, land cover, windspeed,… 

Stress Classification System 
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Project overview 
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Data sources 

For example: 

© Airbus Defence and Space 
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Data processing 

GeoSpatial 

Layers 
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Data processing 
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Data processing 
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Stress factor modelling: UV irradation 

A global map showing distribution of UV irradiance for different wavelenghts on 07/06/2010 
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Stress factor modelling: Corrosion 
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Stress factor modelling: Thermal cycling 

Source: https://www.aibotix.com/en/inspection-of-photovoltic-systems.html 

Thermal images of PV systems 
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Example of extreme soiling on Gran Canaria 

Rain 

Stress factor modelling: Soiling 
Dust storm over the Atlantic Ocean 

Source: Schill, C. et al., 2015: Impact of soiling on IV-curves and efficiency of PV-modules. Solar Energy, 112, 259-262. 
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Geospatial data infrastructure 
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Objective 

Development of one unified 

global stress classification system 

for solar energy applications 

 Optimized planning and operation 

 Stress zone adapted materials 

 Stress zone adapted test procedures 

 International standardization 

 

Sustainable use of solar energy 
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Target audience 

Manufactures Planners 

Insurances 

Test Labs 

Scientific Community 

Energy Industry 
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