
Resource Adequacy Tutorial

Debbie Lew

Executive Director, ESIG

Washington Utilities and Transportation Commission 

Sep 22, 2025



Energy Systems Integration Group (ESIG)

• ESIG is a member-driven organization that 

addresses technical challenges for transforming 

energy systems. We do this through 

collaboration, education and knowledge sharing.

• ~300 members broadly focused on 

decarbonization and integration of energy 

systems

• Workshops, webinars, reports available freely on 

our website (https://www.esig.energy/) and on 

YouTube (@EnergySystemsIntegrationGroup). 

• Our Resource Adequacy Task Force discusses 

how resource adequacy needs to evolve for 

modern power systems.

• Join our mailing list!
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https://www.esig.energy/
https://www.youtube.com/@EnergySystemsIntegrationGroup


What makes electricity different from other 
commodities?

• Obligation to serve

• Perishable, can’t be easily stored

• Demand does not change much in 

response to changes in price

• Pricing is regulated and the price 

signals are not strong

• Reliability is the same for all customers 

in that location
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Source: Michael Milligan 2019



What is resource adequacy?

• The ability of the system to supply firm demand at all times (up to some criteria)

• Resource adequacy is all about probabilities and risk

▪ Typical criteria is 1 day loss of load in 10 years

• Nuances to note:

▪ Accounts for scheduled and credible unscheduled outages of system components

▪ Assumes system will be operated optimally

▪ Analyzes bulk power system, despite the fact that the distribution system tends 

to be the cause of most customer outages

Trade-off between reliability and cost: Reliability is not free. 
We want electricity to be affordable.
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These are both roughly 1 day in 10 year loss-of-
load events, but very different

CAISO, Root Cause Analysis Mid-Aug 2020 Extreme Heat Wave, 2021; ERCOT, “Update to April 6, 2021 Preliminary Report on Causes of Generator Outages 
and Derates During the February 2021 Extreme Cold Weather Event, Apr 27, 2021

ERCOT (Texas) Winter Storm Uri loss-of-

load event in Feb 2021

CAISO (California) summer loss-of-load 

events in 2020

10,000-20,000 MW 
load shed for 3 

days

1000 MW load 
shed for one hour

500 MW load shed 
for 20 minutes
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https://www.caiso.com/Documents/Final-Root-Cause-Analysis-Mid-August-2020-Extreme-Heat-Wave.pdf
https://www.caiso.com/Documents/Final-Root-Cause-Analysis-Mid-August-2020-Extreme-Heat-Wave.pdf
https://www.caiso.com/Documents/Final-Root-Cause-Analysis-Mid-August-2020-Extreme-Heat-Wave.pdf


What can we learn from these events?

▪Not all shortfalls are alike… need to characterize size, frequency, 
duration, and timing of events 

▪Risk is shifting… periods of concern no longer occur during gross-peak load, 
need to look across an entire year of operation

▪Weather… 
▪ Cross-disciplinary power systems and meteorological expertise is necessary 

▪ Correlated events are the issue

▪ Climate change impacts tail events

▪Energy adequacy is important, this is no longer just a capacity adequacy 
issue

For more information, see ESIG, Redefining Resource Adequacy for Modern Power Systems, 2021
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https://www.esig.energy/wp-content/uploads/2021/08/ESIG-Redefining-Resource-Adequacy-2021.pdf
https://www.esig.energy/wp-content/uploads/2021/08/ESIG-Redefining-Resource-Adequacy-2021.pdf
https://www.esig.energy/wp-content/uploads/2021/08/ESIG-Redefining-Resource-Adequacy-2021.pdf


Transition to a multi-metric criteria
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https://www.esig.energy/new-resource-adequacy-criteria/ 
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Loss of Load 
expectation 

(LOLE)

50%50%

Loss of Load 
hours (LOLH)

Winter Summer

LOLE = 0.1 days/year LOLH = 0.3 hours/year EUE = 1,000 MWh/year

Source: PJM

No one metric is the solution, and a multi-metric framework is needed to consider size, 
frequency, duration of shortfalls 
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How do we measure 
capacity credit of 
resources?
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Winter Storm Elliott in Dec 2022

• Firm load shed, including TVA, Duke and other utilities, 

exceeded 5,000 MW.

• This wasn’t a peak load or peak net load period.

• There were various causes, mostly driven by extreme 

cold.

• Traditionally, industry had not taken into account 

correlated outages of thermal generators, driven by cold 

weather. We need capacity accreditation for ALL 
resources.

The 90,500 MW of 

coincident 

unplanned outages

13% of US 

anticipated 

resources in the 

east
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Data Source: Astrape, 2022   (Chart by Telos Energy)
Accrediting Resource Adequacy Value to Thermal Generation

https://info.aee.net/hubfs/Accrediting%20Resource%20Adequacy%20Value%20to%20Thermal%20Generation-1.pdf


A modern resource adequacy framework

E3, https://www.ethree.com/tools/recap-renewable-energy-capacity-planning-model/, see Burdick, et al, “Lighting a Reliable Path to 
100% Clean Electricity,” IEEE PES Magazine Jul/Aug 2022
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Wind, solar, batteries, and demand response 
interact

14Source: N. Schlag, E3, 2022

Sometimes in a synergistic way

Sometimes in a negative waySometimes in a negative way



Transmission to neighbors can 
provide resource adequacy

15NERC/FERC, Dec 2022 Winter Storm Elliott Grid Operations Key Findings and Recommendations, 9/21/23; ESIG, 2022, https://www.esig.energy/wp-

content/uploads/2022/07/ESIG-Multi-Value-Transmission-Planning-report-2022a.pdf 

Hypothetical 2 GW line between 

ERCOT and Southern Co improves 

resource adequacy similar to 

building 4 GW of firm capacity!

https://www.ferc.gov/news-events/news/presentation-ferc-nerc-regional-entity-joint-inquiry-winter-storm-elliott
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Coordinating with neighbors can reduce your 
capacity needs
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L. Nickell, SPP, WIEB CREPC Spring meeting, 2017; https://www.westernpowerpool.org/news/wrap-area-map 

• The Western Resource 

Adequacy Program 

(WRAP) is a wide area 
resource adequacy and 

compliance program.

• Participants coordinate 

their resources and if one 

utility finds they are going 
to be short, they can buy 

from a neighbor who has 

a surplus.

• This takes advantage of 

the diversity of load 
shapes, resources, and 

outage characteristics in 

this large footprint. 

Planning 

Reserve 

Margin
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Demand flexibility can provide resource 
adequacy

Data from J. Knighten, Xcel, CO PUC Testimony 9/3/24; T. Hines, IEEE PES GM July 2021

Time-of-use rates can act like storage 
Critical peak pricing can act like a gas peaker
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Peak period



Summary - Six principles of resource adequacy for 
modern power systems

Quantifying size, frequency and duration of outages is critical to finding the right resource solutions

There is no such thing as perfect capacity

Modeling chronological operations is essential for modern power systems

Load participation fundamentally changes the resource adequacy construct

Neighboring grids and transmission are a key part of the resource adequacy challenge

Reliability criteria should not be arbitrary, but transparent and economic6

5

4

3

2

1
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THANK 
YOU
Debbie Lew

debbie@esig.energy 

mailto:Debbie@esig.energy


Free Heat Pumps at 
Prince Edward Island
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Tie line 

Cable

Graphic: Nick Miller, Hickory Ledge

Heat pump load

Resistance heat load

Graphic: Arthur Maniaci, NYISO, 

2023



Peak demand increased 22.5% in one year

22 22Graphic: Extreme Weather Event Capacity Impact: Addendum to Dec 2022 Maritime Electric Capacity Resources Study; Sargent & Lundy, July 12, 2023



Got by with a little help from their friends’ 
friends
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Source: Extreme Weather Event Capacity Impact: Addendum to Dec 2022 Maritime Electric Capacity Resources Study

PEI avoided 

load shed by a 

handful of 

MWs



Top two recommendations for capacity 
accreditation redesign

Capacity accreditation for all#1 Linking accreditation to actual operations#2

• Non-discriminatory accreditation, 

• Applied to all resources in a consistent manner

• Create a level playing field

Energy-only 

Market

RA-modeled 

Accreditation

• Incorporate actual risk on the system, 

• Measure actual unit performance to 

differentiate generation type

• Don’t get paid for what you are, 

get paid for what you do.
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