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Typical NREL Long-Term Study Workflow
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What is PRAS?

Probabilistic Resource Adequacy Suite: NREL’s collection of tools for studying  
unserved energy risk in electric power systems, across space and time

Resource adequacy assessment: Quantifies shortfall risk using standard probabilistic 
metrics such as Loss-of-Load Probability (LOLP), Loss-of-Load Expectation (LOLE), 
Expected Unserved Energy (EUE), Normalized Expected Unserved Energy (NEUE)

Capacity credit calculation: Determines resource adequacy-based capacity credit 
metrics such as Equivalent Firm Capacity (EFC) and Equivalent Load Carrying Capability 
(ELCC) of individual resources

Free and open-source software: Get it now at nrel.github.io/PRAS
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What can you do with PRAS?
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We have lots of historical data…

National Solar Radiation Database (1998-2017)

WIND Toolkit (2007-2013)

Historical hourly load (2007-2013)
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…but does the future look like the past?
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Probably not. Potential remedies?
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Where’s the uncertainty in resource adequacy?

Uncertainty Historical Case High Renewables Case

Mechanical reliability MTTF/MTTR as 
dominant factor

Shorter average thermal 
run-times: startup failure 
rates may dominate long-
run MTTF

Weather variability / 
forecast errors Reduced impact Significant impact 

(dominant factor?)

Risk correlation
Independent failure 
assumptions 
common

Risk drivers (wind, solar, 
load) nontrivially correlated

Tractable theoretical 
foundations: traditional 
reliability focus

Mathematically messy / data-
driven / simulation-based: 

increasingly relevant
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Expansion Models and Planning Reserve Margins
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Closing the feedback loop?
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Closing the feedback loop?
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