
NREL is a national laboratory of the U.S. Department of Energy, Office of Energy Efficiency and Renewable Energy, operated by the Alliance for Sustainable Energy, LLC.

Grid Scale and DER Resources: Technical 

Potential of Wind and Solar

Barry Mather, Ph.D.

Group Manager 

Power Sys. Engineering Center

barry.mather@nrel.gov



NATIONAL RENEWABLE ENERGY LABORATORY

Study Assumptions
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Land Exclusions for Wind and Solar

• National Parks, Fish and Wildlife Service, Flood Zones, Urban 
Areas, Lava Flow Hazard, Wetlands

Utility-Scale On Shore Wind Power

• 80 m Hub Height

• Power Density: 3 MW/km2

• 20% Slope, Minimum Wind Resource

Utility-Scale Solar PV

• DC/AC Ratio: 1.5

• Single Axis Tracking

• 8.7 Acres/MWac

• 3%, 5% & 10% Slope, Minimum Area of 1 km2

All credits to NREL researchers: Carlo Brancucci Martinez-Anido, Billy Roberts, Erol 
Charlton, Andrew Weekley, Anthony Lopez, Bri-Mathias Hodge
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Wind Resource Potential: Hawaii
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Wind Resource Potential: Maui
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Wind Resource Potential: Oahu
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Solar Resource Potential: Hawaii
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Solar Resource Potential: Maui
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Solar Resource Potential: Oahu
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The Real Data: Maui
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• Analysis provides insight into the ease/cost of 

transitioning to wind/solar

Wind

Solar PV
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Inter-Annual Variability of Solar Resource
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"Characterizing Inter-Annual Variability of Solar Resource & Capacity Factor of 
Photovoltaic Power Systems Across the Hawaiian Islands", Richard Bryce, Ignacio 
Losada Carreño, Andrew Kumler, Bri-Mathias Hodge, Billy Roberts, Carlo Brancucci 
Martinez-Anido – soon to be published.

• Quartiles shown for annual capacity over 1998-2015
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