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e) GloBe Solar

Global stress classification system for
materials used in solar energy applications



Global solar energy potential

2550 kWh/(m?*a) -

550 kWh/(m?*a)

Average global horizontal irradation
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Outdoor exposure

Various environmental stress factors cause different damages on solar energy materials
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Damages on PV materials from the field

Discoloration of encapsulant
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Damages on PV materials from the field

Corrosion of metal constructions
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Damages on PV materials from the field
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Different effects of extreme degradation
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Example of a global classification system
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TEMPERATE POLAR
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Koppen-Geiger climate classification
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Project overview

Satellite data Historical meteo archives
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Model Layer (Modelling of stress factors)
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Stress Classification System

Geospatial Data Infrastructure GDI (ISO/OGC compliant)
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Data sources

CM SAF

Climate Monitoring
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The European Earth Observation Programme
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Data processing

GeoSpatial
Layers

Vosruwmno oo )
BHEGBNEGE &

WorldClim v1.4

UV radiation Land surface temp. Elevation
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Data processing

Field Station

Data

'USDA/FAS/PECAD

WMO Meteorological Stations
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Data processing

GeoSpatial
Layers

y

Geostatistical Spatially
Field Station analysis, spatial > Significant/
Data ‘ interpolation Gap Filled

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

Zinc corrosivity

Annual mass loss [pm/a]
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Coordinats Systsm: GCS WGS 1984
Datum: WGS 1984
Units: Degree

r_com=00129"P_d"0.44"exp (0.D46'RH+_Zn )
<D.0175'S_d*0 57%xp (0.008"RH=0085°T)

1_Zn=0.038*(T-10)when T=10°C,otherwise -0 071%(T-10)
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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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Stress factor modelling: Soiling

Dust storm over the Atlantic Ocean
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Soiling risk map of North Africa and Middle East

Example of extreme soiling on Gran Canaria
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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

Commitment to Open Source St IS
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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

Insurances

Planners Manufactures

Energy Industry Test Labs

Scientific Community
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