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Today’s content based on…

https://www.esig.energy/resource-adequacy-for-modern-power-systems/ 

https://www.esig.energy/resource-adequacy-for-modern-power-systems/
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What is resource adequacy?

“Resource adequacy (RA) studies assess 
whether a power system has an 
appropriate set of resources to maintain 
continuous service to demand, with a 
desired level of certainty”

• RA is just one aspect of grid reliability 
and overall grid performance

Resource Adequacy for a Decarbonized Future: A Summary of 
Existing and Proposed Resource Adequacy Metrics, EPRI, April 2022
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Why modernize resource adequacy analysis?

• Historical adequacy assessment 
focused on independent mechanical 
outages of thermal generating units

• Resource interactions and risk 
drivers in modern power systems 
can look dramatically different
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Six Principles for Resource Adequacy Analysis

Principle 1
Quantifying size, frequency, duration, and 
timing of capacity shortfalls is critical to 
finding the right resource solutions.

Principle 2
Chronological operations must be modeled 
across many weather years.

Principle 3
There is no such thing as perfect capacity.

Principle 4
Load participation fundamentally changes 
the resource adequacy construct.

Principle 5
Neighboring grids and transmission should 
be modeled as capacity resources.

Principle 6
Reliability criteria should be transparent and 
economic.
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Principle 6: How much adequacy do we need?

• Both technical and economic factors need to 
be considered when defining an “acceptable” 
adequacy level

• Electricity shortfalls are undesirable, but so 
are high system costs

• Need to find the balance that is appropriate 
for the specific system context 

Cost of 
reliability

Benefit of 
reliability
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Principle 2: Study chronology and multiple weather years
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Principle 1: Identify specific risk characteristics
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Principle 3: No perfect capacity

• All generating resources, including 
thermal generation, face unavailability 
risks

• Need to better capture this risk (including 
timing, outage correlation, and common-
mode failures) when considering system 
adequacy and comparing potential 
adequacy investments
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Full reports, executive summaries and fact sheets

https://www.esig.energy/resource-adequacy-for-modern-power-systems/ 

https://www.esig.energy/resource-adequacy-for-modern-power-systems/
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Further resources

Adequacy Risk Metrics Capacity Accreditation

https://www.epri.com/research/products/000000003002023230 https://www.esig.energy/new-design-principles-for-capacity-accreditation/ https://cse.cigre.org/cse-n027/c5-beyond-expected-values-
evolving-metrics-for-resource-adequacy-assessment 

https://www.epri.com/research/products/000000003002023230
https://www.esig.energy/new-design-principles-for-capacity-accreditation/
https://cse.cigre.org/cse-n027/c5-beyond-expected-values-evolving-metrics-for-resource-adequacy-assessment
https://cse.cigre.org/cse-n027/c5-beyond-expected-values-evolving-metrics-for-resource-adequacy-assessment
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Further resources

https://www.epri.com/research/products
/000000003002023230

https://www.epri.com/research/products/000000003002023230
https://www.epri.com/research/products/000000003002023230


Thank you! 
Gord Stephen
National Renewable Energy Laboratory
gord.stephen@nrel.gov
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