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Current status of SAI R&D solicitations for companies 
and universities
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Because the market has not settled on a dominant 
solution, DOE continues to fund projects across 
technology types
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DOE’s Next Generation PV seeds the beginning of the 
pipeline with high risk/ high payoff, technologically 
diverse projects 
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Technology Roadmaps were developed in 2007 to help 
guide PV R&D investments
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Focus on National Labs:  internal research binned along pipeline 
according to which stage industry could use results
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Wafer Silicon

Vacuum-Based Films
• CIGS, Cd Te, and Film Silicon

Concentrating PV

Ambient Films
• Organic Photovoltaics

• Sensitized CellsNext Gen Concepts
• Quantum Dot Solar Cells

• Multiple Exciton Generation 
in Devices

• Polycrystalline Tandem Cells

Lab to Partner Support
• Collaborations through CRADAs

• Measurements and 
Characterization support

• Process Integration and 
Development Laboratory

National Lab research has “something for everyone”, but 
efforts are weighted toward later stages in pipeline to be 
consistent with near-term SAI goals

Reliability and
Component Performance
• Module and inverter reliability testing

• Module and inverter
performance testing

• PV grid integration

Studies with Cross-cutting benefits
• PV life-cycle analysis and 

emissions calculations
• Modeling annual energy output

and cost of solar systems
• Solar resource assessment 
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Photovoltaic Conversion R&D

Direct-write approaches to contacts

• silver ink developed at NREL has in line conductivity 
3-10 times better than screen printed contacts

• emerging CRADAs and partnerships with over 
10 companies

Reliability of cell components
• Reliability / degradation / acceleration factors for existing cells
• Tunnel jn stability under extremes of operating condition,
• stability of antireflective coats,
• corrosion and diffusion of silver in gridlines
• Movement of dislocations in inverted mismatched cell
• Oxygen uptake in aluminum-containing semiconductor alloys

Crystalline film silicon on low-cost, low temp substrates 
• aim for high quality film for 5-20 μm cells
• quality seed layers and scalable epitaxy
• choose borosilicate glass ($26/m2) instead of 

glass ceramic substrates (likely $100/m2)
• choose not to work at 1 micron grain sizes (like CSG)
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Next Gen Concepts

Doped Polymeric 
Molecular Semiconductor 
p-n Junction OPV

Carbon Nanotube 
Architectures for Low 
Cost and High Efficiency Novel Nanocrystal-Based 

Solar Cell to Exploit MEG
Thin c-Si cells

Polycrystalline tandem cells
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Reliability and Component Performance

1. Service Life Predictive Models
Develop a system reliability model built on performance and reliability 
component/system data from lab/field testing, basic physics models, 
materials properties, codes and standards, design criteria, 
and derived transfer functions
Model will start with high level approach applied to wafer silicon modules

1. Failure Modes & Effects Analyses / Fault Tree Analyses
Identify & prioritize failure modes

1. Accelerated Life Testing & Analysis
Prioritized failure modes in materials will guide the development of
accelerated aging tests
Protocols for accelerated aging will be defined with a combination of
known failure mechanisms with an in-depth materials review 
• process developed at Sandia for defense and satellite systems
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Lab to Partner Support

CRADAs with Industrial Partners
• New Technology Maturation group at NREL 

• NREL scientists compete to develop tempting tech advances 

for companies and get paid to work with companies

Process Integration and Development Laboratory
• NREL personnel can work with companies with their new rapid throughput tools

• New facility at NREL with atmospheric tool set, vacuum based film tools, and

characterization and measurement tools

• possible to  isolate effects in separate layers with load lock capabilities
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Studies with Cross-cutting benefits

Environmental Analysis
• What emissions are released in making a PV module

depending on the country it’s made? 
Solar Advisor Model: PV system modeling improvements
• Improve PV performance algorithms for CPV and new technologies

• Add time-of-use and demand rate structures

Solar Resource Forecasting
• sub-hourly, 1-3-hr, day-ahead, climatic trend forecasting are desired by utilities 

and ISO’s as a critical need for improved planning and operation of grid-tied PV
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More information

• Marie Mapes – marie.mapes@ee.doe.gov

• Scott Stephens – scott.stephens@ee.doe.gov

• Tom Kimbis – tom.kimbis@ee.doe.gov
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