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Abstract: Understanding the effects of aging and thermal cycling of solar module materials will be needed in order to reduce degradation rates, which is a key goal for DuraMat. Here we will develop
collaboration between NREL's reliability and systems engineering group and SLAC to develop a greater understanding of the degradation mechanisms in module materials that can lead to loss in efficiency and
module failure. These teams, with input from industry, will work together to identify, design, and ultimately down select the relevant experimental parameters to investigate. This collaboration will closely link
NREL's experience and guidance with accelerated testing with SLAC’s beamline capability development. SLAC will develop in-situ and operando forensic capabilities to study the structural and microstructural (3-
dimensional) changes for both short term effects. A new forensic testing system will be designed allowing for environmental control (including atmosphere, humidity, temperature, light, electric field bias,

mechanical loads) during module characterization. For example, such as the change that occurs with repeated thermal cycling through the glass-transition of encapsulant materials and the evolution of
materials during a life time of aging.
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Short and Long Term Outlook

(1 year) Complete design and build of the operando capability and demonstrate (5 year) The long term value of the operando capability will provide validation of
operando characterization of one new and one established PV material under at least faillure mechanisms modelled within DuraMat. Additionally, this capability will generate

two stresses. structural forensic characterization to develop design rules for new materials discovery.




