
Understanding PV module degradation 
to enable high-energy-yield modules 

with a 50-year lifespan
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Development of a tool to model the degradation of different materials to identify and analyze the limitations of different photovoltaic 
(PV) module architectures, bill of materials, and deployment scenarios. The work leverages AI tools for more efficient data curation, 
analysis, and sharing in the evaluation of degradation over system lifetime.
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TAKEAWAYS
• v0.7.0 pushed enhancements related to reliability, efficiency, and organization, 

with a particular focus on the Tutorials and Tools Jupyter notebooks
• v0.8.0 will leverage AI LLMs to build material and degradation databases, and 

integrate these into the overall degradation modeling workflow in PVDeg
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Latest Features
• Total revamp of the tutorials and tools notebooks:

• Restructured for a seamless user experience
• New testing using nbval  improved reliability

• Improved robustness, efficiency, and style (PEP8 compliance)
• Add pysam module to support InSPIRE Agrivoltaics geospatial simulations
• Other major database, style, and efficiency improvements

v0.7.0
Latest release

v0.8.0
Upcoming

AI-driven degradation modeling
• Literature-based, AI-generated material properties and degradation datasets
• Multi-material and multi-mode degradation handling
• Integration of the new datasets and multi-material/mode modeling into the 

Scenario class for enhanced geospatial degradation analysis
• Enabling efficient modeling to optimize system design and bill of materials
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Future workflow

Current workflow:
• Only allows for the degradation of a single material to be modeled under a single mechanism in one run
• Material/degradation parameters are extracted from multiple material-specific manually-created databases

New workflow:
• Multiple materials and degradation mechanisms to be set using a single database, and run in a single workflow
• The database will be built through large language model literature searches [4]
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Project 1:  Industry Facing PV Degradation 
Prediction Tool and Degradation Database 
to Enable a 50 Year Life Module [3]

Project 2:  Mapping PV degradation 
mechanisms and field performance 
by leveraging large language models
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