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DuraMAT Capabilities Capability Goals Milestones Outcomes and Impact

1. Data Management & Analytics, DuraMAT Data Hub Combining the stress factors of the natural environment, with * C-AST tool brought to operational status * Evaluation of backsheets as the vehicle for demonstration
2. Predictive Simulation fewer modules and with fewer parallel tests, it will be possible - humidity, light, temperature, voltage & mechanical stress * Show interactions between BOM and environmental stress
3. Advanced Characterization & Forensics to discover potential weaknesses that are not known a-priori - automated, programmed stress cycle control, with database  * Observation of failure mechanisms not seen in single factor
4. Module Testing: Module Prototyping and Combined- in new module designs, reduce residual risk, accelerate time * Build modules for C-AST backsheet experiment tests, reducing risk.

Accelerated Stress Testing (C-AST) to market and bankability, reduce costly overdesign, and apply * Indentation hardness testers differentiate backsheets - exchange of samples with capability 3 and 5 for forensics
5. Field Deployment known degradation rate equations to estimate service life for * Develop C-AST testing protocol and fielding
6. Techno-Economic Analysis the degradation mechanisms observed in C-AST. * Develop In-situ EL and IV capability

Capabilities and Test Protocol

= New and previously undiscovered
degradation mechanisms continue to
be identified after field exposure in
new photovoltaic module designs or
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In-Situ Electroluminescence Imaging

Severely cracked glass-glass module. As temperature increases, cracks can be seen to open and more of the cell area
becomes disconnected

Sony IMX219PQ 8.08Mpixel camera with an Arducam LS-61018CS lens is used for imaging

9209ma 9209ma 9299mA

Camera has small form factor (36mm x 36mm x 38mm ) and is very low-cost 3225mv 3047mv
ac 58°C

Glycol
inlet/outlet —

Camera position is limited to 0.59m above the sample plane, so a wide-angle lens (70°) is
used which introduces some lens distortion

A custom-designed camera housing has been developed to protect camera from the harsh
conditions of the chamber

: Outer
heat-sink . housing * PTFE outer housing
Heated * Copper heat-sink inner housing with ethylene glycol feed through for liquid cooling
front cover * Heated front cover for defogging

Lens Distortion Correction

Image of cameras installed in all six locations in chamber
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