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	Personal Brief Introduction
	Kaushik Roy Choudhury is a Technical Leader at DuPont Photovoltaic and Advanced Materials. He has a Ph.D. in Materials Physics and over 15 years of experience in PV and optoelectronic materials. He currently leads DuPont’s PV Reliability program working on durability of PV backsheet materials, degradation of polymeric materials in field-deployed PV modules, and PV system economics. He has over 45 peer-reviewed technical publications and is a frequent speaker at international industry events.

	Please “(” Your Presentation Topic Category
	( Novel PV Concepts
( Solar Cells and Auxiliary Materials
( Thin Films
( Equipment & Manufacturing Automation
( Market Trends and Barriers
( Graphene
	( Balance of Systems
( Distributed PV and BIPV
( Smart O&M of PV Power Plants and Grid Integration
( “Internet+” Smart Energy
( Energy Storage
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	Speech Title
	Understanding the mechanism of degradation of photovoltaic backsheets from the impact of stresses in the field. 

	Abstract/ Brief Introduction of the Speech
	A significant challenge in designing durable materials for sustained operations in outdoor environments is developing accelerated testing protocols that accurately replicate damage over decades long service lifetimes. This is particularly challenging in photovoltaic applications, where a broad range of polymeric materials may be utilized for a given module component: the stresses imposed by a protocol may capture degradation mechanisms for one type of material, but not capture relevant mechanisms of another. Here we demonstrate the value of incorporating root cause analysis of degraded, fielded modules with chemical analyses of laboratory-weathered modules, using the complex, polyvinylidene difluoride (PVDF) based backsheet structure to illustrate a strategy for enhancing accelerated test development. Utilizing analytical chemistry techniques (FTIR, X-ray scattering, DSC, GPC), we identify the environmental and thermomechanical tests conditions that replicate the chemical and morphological changes in the material that promote crack nucleation and growth. It is observed that thermal cycling that bounds a secondary glass transition promotes cracking in PVDF based films; accompanying crack formation are changes in the phases of crystalline domains as well as the infrared signature of amorphous constituents. The stresses that promote cracking in laboratory aged PVDF backsheets are then compared with historical environmental data from fielded modules that have exhibited cracking to assess the susceptibly of the material to degradation in any particular climate. Finally, we discuss how this strategy can be extended to new backsheet materials as well as other evolving polymer module technologies.
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