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About this Assessment 
NERC’s 2025 Summer Reliability Assessment (SRA) identifies, assesses, and reports on areas of concern regarding the reliability of the North American BPS for the upcoming summer season. In addition, the SRA 
presents peak electricity demand and supply changes and highlights any unique regional challenges or expected conditions that might affect the reliability of the BPS. The reliability assessment process is a 
coordinated evaluation between the NERC Reliability Assessment Subcommittee, the Regional Entities, and NERC staff with demand and resource projections obtained from the assessment areas. This report 
reflects an independent assessment by NERC and the ERO Enterprise and is intended to inform industry leaders, planners, operators, and regulatory bodies so that they are better prepared to take necessary 
actions to ensure BPS reliability. This report also provides an opportunity for industry to discuss plans and preparations to ensure reliability for the upcoming summer period.  
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Key Findings 
NERC’s annual SRA covers the upcoming four-month (June–September) summer period. This 
assessment evaluates generation resource and transmission system adequacy as well as energy 
sufficiency to meet projected summer peak demands and operating reserves. This includes a 
deterministic evaluation of data submitted for peak demand hour and peak risk hour as well as results 
from recently updated probabilistic analyses. Additionally, this assessment identifies potential 
reliability issues of interest and regional topics of concern. While the scope of this seasonal 
assessment is focused on the upcoming summer, the key findings are consistent with risks and issues 
that NERC highlighted in the 2024 Long-Term Reliability Assessment (LTRA), which covers a 10-year 
horizon, and other earlier reliability assessments and reports.1  
 
Rising electricity demand forecasts, generation growth, and the increasing pace of change in the 
resource mix feature prominently in the summer risk profile. Since last summer, the aggregate of peak 
electricity demand for NERC’s 23 assessment areas has risen by over 10 GW—more than double the 
year-to-year increase that occurred between the summers of 2023 and 2024. Over 7.4 GW of 
generator capacity (nameplate) has retired or become inactive for the upcoming summer, including 
2.5 GW of natural-gas-fired and 2.1 GW of coal-fired generators.2 Meanwhile, growth in solar 
photovoltaic (PV) and battery storage resources has accelerated with the addition of 30 GW of 
nameplate solar PV resources and 13 GW of new battery storage. The new solar and battery resource 
additions are expected to provide over 35 GW in summer on-peak capacity. New wind resources are 
expected to provide 5 GW on peak. Operators in many parts of the BPS face challenges in meeting 
higher demand this summer with a resource mix that, in general, has less flexibility and more 
variability.  
 
The following findings are derived from NERC and the ERO Enterprise’s independent evaluation of 
electricity generation and transmission capacity as well as potential operational concerns that may 
need to be addressed for Summer 2025. 
 
Resource Adequacy Assessment and Energy Risk Analysis 
All areas are assessed as having adequate anticipated resources for normal summer peak load 
conditions (see Figure 1). However, the following areas face risks of electricity supply shortfalls during 
periods of more extreme summer conditions. This determination of elevated risk is based on analysis 
of plausible scenarios, including 90/10 demand forecasts and historical high outage rates as well as 
low wind or solar PV energy conditions: 

 
1 NERC’s long-term, seasonal, and special reliability assessments are published on the Reliability Assessments webpage.  

• Midcontinent Independent System Operator (MISO): MISO is expecting to have an existing 
certain capacity of 142,793 MW in the 2025 SRA, which is a slight reduction from the 143,866 
MW submitted for the 2024 SRA. The retirement of 1,575 MW of natural gas and coal-fired 
generation since last summer, combined with a reduction in net firm capacity transfers due 
to some capacity outside the MISO market opting out of the MISO planning resource auction, 
is contributing to less dispatchable generation in MISO. With higher demand and less firm 
resources, MISO is at elevated risk of operating reserve shortfalls during periods of high 
demand or low resource output. MISO’s most recent energy assessment reveals that the 
period of highest energy shortfall risk has shifted from July to August. This shift is driven by 
the decline in dispatchable generation and the increasing share that solar and wind resources 
have in meeting demand. The risk of supply shortfalls increases in late summer as solar output 
diminishes earlier in the day, leaving variable wind and a more limited amount of dispatchable 
resources to meet demand.  

• NPCC-New England:  The New England area expects to have sufficient resources to meet the 
2025 summer peak demand forecast. As of April 1, the 50/50 peak summer demand is forecast 
to be 24,803 MW for the weeks beginning June 1, 2025, through September 14, 2025, with a 
lowest projected net margin of -1,473 MW (6.0%). The lowest projected net margin assumes 
a net interchange of 1,245 MW, which is capacity-backed; however, ISO New England (ISO-
NE) has typically imported around 3,000 MW during summer peak load conditions. ISO-NE 
anticipates an increase of approximately 500 MW in forced outages from its generating fleet 
compared to Summer 2024. Based on NPCC’s most recent energy assessment, some use of 
New England’s operating procedures for mitigating resource shortages is anticipated during 
Summer 2025. Cumulative loss of load expectation (LOLE) of <0.031 days/period, loss of load 
hours (LOLH) of <0.120 hours/period, and expected unserved energy (EUE) of <94 
MWh/period were estimated for the expected load with expected summer resources while 
the reduced resources and highest peak load scenario resulted in an estimated cumulative 
LOLE risk of 4.369 days/period, with associated LOLH of 19.554 hours/period and EUE of 
19,847 MWh/period. 

• MRO-SaskPower: For the upcoming summer months, no capacity constraints or reliability 
issues are expected under normal conditions. However, in the event of generator forced 
outages of more than 350 MW, combined with above-normal peak demand, SaskPower may 
need to rely on short-term imports from neighboring utilities. Other remedial actions could 
include quickly activating demand-response programs, adjusting maintenance schedules, 
and, if necessary, implementing temporary load interruptions. SaskPower’s modeling projects 

2 Other retirements include 1.2 GW nuclear capacity following the retirement of some units at the Pickering Nuclear 
Generator Station in Ontario, and 1.6 GW of petroleum, hydro, and other generation. Source: NERC and EIA data. 
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Other Reliability Issues 
• Weather services are expecting above-average summer temperatures across much of North 

America and continued below-average precipitation in the Northwest and Midwest. In 
summer-peaking areas, temperature is one of the main drivers of demand and can also 
contribute to forced outages for generation and other BPS equipment. Average temperatures 
last summer across the United States and Canada were not as hot as Summer 2023, but 
Summer 2024 still managed to rank in the top four hottest recorded summers with certain 
areas breaking records yet again. Few high-level EEAs were issued between June and 
September 2024, and there were no supply disruptions that resulted from inadequate 
resources as Balancing Authorities (BA), Transmission Operators (TOP), and Reliability 
Coordinators (RC) employed a variety of operational mitigations and demand-side 
management measures. Natural-gas-fired electricity generation broke records last year—
highlighting the criticality of natural gas in meeting electric demand. This continuing trend will 
be key in operator preparations that help to ensure fuel availability for the coming summer. 
The Review of 2024 Capacity and Energy Performance section describes actual demand and 
resource levels in comparison with NERC’s 2024 SRA and summarizes 2024 resource adequacy 
events.   

• Load growth is driving higher peak demand forecasts and contributing to resource and 
transmission adequacy challenges in many areas. Fifteen of the 23 assessment areas are 
expecting an increase in peak summer demand from Summer 2024. Aggregated peak demand 
across all assessment areas has increased by over 10 GW since 2024. This is more than double 
the increase in peak demand from 2023 to 2024. One of the largest increases is seen in the 
U.S. West (+5%), where a new peak demand record was set last summer. Extreme heat is 
reported as a main reliability concern this year among BAs in WECC. With precipitation 
expected to be lower than average in the Northwest, natural-gas-fired generation and 
demand-side management could be important in offsetting any lower-than-normal levels of 
hydroelectric generation availability. SERC Southeast is also projecting a sizable increase in 
peak demand of more than 2% from NERC’s 2024 SRA. Entities in the assessment area cite 
economic growth and increased industrial and data mining loads as the main drivers. 

• Aging generation facilities present increased challenges to maintaining generator readiness 
and resource adequacy. Forced outage rates for conventional generators and wind resources 
have trended toward historically high levels in recent years.3 System operators face increasing 
risk of resource shortfalls and operating challenges caused by forced generator outages, 
especially during periods of high demand or when relatively few conventional resources are 
dispatched to serve load. The threat to BPS reliability can be compounded in areas where 

 
3 See Key Findings in NERC’s 2024 State of Reliability report 

aging resources are further depended upon to provide essential reliability services. In the 
Southwest, for example, a portion of capacity has been in operation for roughly 60 years. 
Electric utilities in SERC-Central have also described aging generation as a reliability challenge.  
Historical performance has demonstrated the need for planning assumptions that account for 
elevated forced outage rates for these generators. Older generators can also require 
extensive overhauls, such as generator rewinds, that take resources out of service for 
extended periods of time as discovery work can lead to additional unplanned maintenance.  

• Battery resource additions are helping reduce energy shortfall risks that can arise from 
resource variability and peaks in demand. In Texas, California, and across the U.S. West, the 
influx of battery energy storage systems (BESS) in recent years has markedly improved the 
ability to manage energy risks during challenging summer periods. These areas can be 
exposed to energy shortfalls during hours of peak demand and into evening as solar PV output 
diminishes, but BESS resources that maintain their charge during the day can help meet peak 
demand and also overcome energy shortfalls on the system that might otherwise occur with 
solar down-ramps or variability. Natural-gas-fired generation also continues to play an 
important role in meeting peak demand and flexibly responding to fluctuations output from 
variable energy resources (VER).  

• Grid operators need to remain vigilant for the potential of inverter-based resources (IBR) to 
unexpectedly trip during grid disturbances. While this near-term challenge persists, NERC 
continues to work diligently with industry to develop long-term solutions to this issue. In April, 
NERC published the Aggregated Report on NERC Level 2 Recommendation to Industry: 
Findings from Inverter-Based Resource Model Quality Deficiencies Alert.4 In the report, NERC 
summarized the deficiencies identified in the Level 2 alert issued in June 2024. The report’s 
findings were as follows: 

 Many grid operators indicated that they did not have the requested data readily available, 
supporting the previous finding that data acquisition and management was insufficient.  

 Interconnection process requirements are insufficient.  

 Two-thirds of the protection settings used by grid operators are not set to provide the 
maximum capability. This creates a significant artificial limitation of overall ride-through 
capability of BPS-connected solar photovoltaic (PV) facilities.  

 20% of the surveyed facilities use a facility capability with a 0.95 power factor limit, which 
means that a significant amount of underused reactive capability exists on the BPS.  

 Dynamic model data is inconsistent. 

4 Findings from Inverter-Based Resource Model Quality Deficiencies Alert 
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As solar, wind, and battery resources remain the predominant types of resources being added 
to the BPS, it is imperative for industry, vendors, and manufacturers to take the 
recommended steps for system modeling and study practices and IBR performance. 

• Operators of natural-gas-fired generators should maintain lines of communication with 
natural gas system operators to support electric grid reliability. The 2024 summer season 
was the fourth hottest on record,5 and natural-gas-fired generation broke records with a peak 
monthly average in July of 208 TWh, up 4% from July 2023, per the latest data from the Energy 
Information Administration (EIA). The EIA projects that rising demand for natural gas exports 
this year in the wake of ramped up liquefied natural gas (LNG) production combined with 
lower field production levels could tighten natural gas supplies relative to last summer. Amid 
year-over-year increases in load projections in most assessment areas, this summer could see 
another record year for natural-gas-fired generation, thereby stretching supplies even 
further. Given that late spring and early summer are seasons when natural gas system owners 
and operators typically perform maintenance requiring system outages, vigilance is needed 
to ensure the reliability of fuel delivery to natural-gas-fired-generators.6  

• Supply chain issues continue to affect lead times for Bulk Electric System (BES) equipment 
maintenance, replacement, and construction. While no specific reliability issues for the 
upcoming summer have been identified, Transmission Owners (TO) and Generator Owners 
(GO) face delays in parts, materials, and skilled technicians. When summer maintenance 
preparations or installations are delayed, effects on equipment availability can challenge 
system operators. Over the long term, supply chain issues and uncertainty continue to affect 
development. Lead times for transformers remain virtually unchanged, averaging 120 weeks 
in 2024. Large transformer lead times averaged 80–210 weeks.7  

• Wildfire risks in the areas that comprise the Western Interconnection remain ever present. 
Wildfire conditions can affect transmission operations by prompting preemptive circuit 
outages to reduce the risk of fire ignition as well as through fire impacts to transmission 
infrastructure. Transmission system congestion and reduced import capacity can accompany 
wildfire conditions. Moreover, fires near wind generation result in curtailment for safety 
reasons, and solar facilities can be susceptible to range fires. Fire damage to transmission lines 
interconnected to remote hydro sites in the Pacific Northwest can be particularly problematic 
with restoration typically taking weeks to months to accomplish.  

 
5 US sweltered through its 4th-hottest summer on record – National Oceanic and Atmospheric Administration 
6 Short-Term Energy Outlook - U.S. Energy Information Administration (EIA) 
7 Supply shortages and an inflexible market give rise to high power transformer lead times | Wood Mackenzie 
8 See notable operations practices in Appendix 2 of the January 2025 Arctic Events System Performance Review | FERC, NERC, 
and its Regional Entities: A Joint Staff Report, April 2025. 

Recommendations 
To reduce the risk of electricity shortfalls on the BPS this summer, NERC recommends the following: 

• RCs, BAs, and TOPs in the elevated risk areas identified in the key findings should take the 
following actions:  

 Review seasonal operating plans and protocols for communicating and resolving potential 
supply shortfalls in anticipation of potentially extreme demand levels.  

 Consider the potential for higher-than-anticipated forced generator outage rates in 
operating plans due to plant age, operating patterns, or limited pre-seasonal 
maintenance availability. 

 Employ conservative generation and transmission outage coordination procedures and 
operate conservatively commensurate with long-range weather forecasts to ensure 
adequate resource availability. The review of system performance during the January 
2025 cold weather event noted that early declaration of conservative operations in 
advance of extreme conditions helped reduce grid congestion and enhance transfer 
capability.8   

 Engage state or provincial regulators and policymakers to prepare for efficient 
implementation of demand-side management mechanisms called for in operating plans.  

• GOs with solar PV resources should implement recommendations in the IBR performance 
issues alert that NERC issued in March 2023.9  

• State regulators and industry should have protocols in place at the start of summer for 
managing emergent requests from generators for air-quality restriction waivers. If warranted, 
U.S. Department Energy (DOE) action to exercise emergency authority under the Federal 
Power Act (FPA) section 202(c) may be needed to ensure that sufficient generation is available 
during extreme weather conditions. 

 

9 See NERC Level 2 Alert: Inverter-Based Resource Performance Issues, March, 2023. Owners and operators of BPS-
connected IBRs that are currently not registered with NERC should consult NERC’s IBR Registration Initiative for information 
on the registration process.  
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Summer Temperature and Drought Forecasts 
During the summer season, heat drives peak electricity demand as consumers use more electricity to cool their homes and businesses. Summer 2024 was the fourth hottest summer on record for the United 
States and Canada, and Summer 2025 is expected to bring similar intensity. Assessment area load forecasts account for many years of historical demand data, often up to 30 years, to predict summer peak 
demand and prepare for more extreme conditions. According to their probabilistic assessments of the coming summer season, late July and early August are the periods most frequently identified among the 
assessment areas as the expected period of peak demand. Peak demand hours may not coincide with the highest risk hours in the summer as the resource mix shifts during a 24-hour cycle, particularly when 
there are prolonged periods of above-normal temperatures. Coordinating pre-season preparations and maintenance remains critical to avoiding forced outages where possible and mitigating risks to BPS reliability.  
 
 

  
Figure 2: United States and Canada Summer Temperature Outlook10 

 
 
 

 
10 Seasonal forecasts obtained from U.S. National Weather Service and Natural Resources Canada: https://www.cpc.ncep.noaa.gov/products/predictions/long range/ and https://weather.gc.ca/saisons/prob e.html 
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Regional Assessments Dashboards 
The following assessment area dashboards and summaries were developed based on data and narrative information collected by NERC from the six Regional Entities on an assessment area basis. Guidelines and 
definitions are in the Data Concepts and Assumptions table. On-peak reserve margin bar charts show the Anticipated Reserve Margin compared to a Reference Margin Level that is established for the areas to 
meet resource adequacy criteria. Prospective Reserve Margins can give an indication of additional on-peak capacity but are not used for assessing adequacy. The operational risk analysis shown in the following 
regional assessments dashboard pages provides a deterministic scenario for understanding how various factors that affect resources and demand can combine to impact overall resource adequacy. For each 
assessment area, there is a risk-period scenario graphic; the left blue column shows anticipated resources (from the Demand and Resource Tables), and the orange column at the right shows the two demand 
scenarios of the normal peak net internal demand (from the Demand and Resource Tables) and the extreme summer peak demand determined by the assessment area. The middle red or green bars show 
adjustments that are applied cumulatively to the anticipated resources. Adjustments may include reductions for typical generation outages (maintenance and forced not already accounted for in anticipated 
resources) and additions that represent the quantified capacity from operational tools (if any) that are available during scarcity conditions but have not been accounted for in the SRA reserve margins. Resources 
throughout the scenario are compared against expected operating reserve requirements that are based on peak load and normal weather. The cumulative effects from extreme events are also factored in through 
additional resource derates or low-output scenarios. In addition, results from a probability-based resource adequacy assessment are shown in the Highlights section of each dashboard. Methods varied by 
assessment area and provided further insights into the risk conditions forecasted for the summer period. 
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Review of 2024 Capacity and Energy Performance 
The summer of 2024 was the fourth hottest on record for both the contiguous United States18 and Canada,19 with some areas experiencing their hottest summer ever. The result was record electricity demand in 
the United States as well as in Canada, which was particularly pronounced in the Western Interconnection. While peak demand exceeded normal summer forecasts in most areas, only one area experienced 
demand that met or exceeded a 90/10 demand scenario as defined in the prior year’s SRA.  In addition, Hurricane Helene, the deadliest Atlantic hurricane to strike the US mainland since 2005, made landfall in 
Florida in September and led to widespread flooding and power outages from Florida to North Carolina. Helene was one of five hurricanes to impact the US last summer, joining other extreme weather incidents 
such as drought across the West and wildfires in the Southwest. To manage the challenging grid conditions brought about by heat domes and these other extreme weather events, grid operators across North 
America used various operating mitigations up to, and including, the issuance of EEAs. No disruptions to the BPS occurred due to inadequate resources. The following section describes actual demand and resource 
levels in comparison with NERC’s 2024 SRA and summarizes 2024 resource adequacy events. 
  
Eastern Interconnection–Canada and Québec Interconnection 
During the June heat wave that extended across the eastern half of the United States and Canada, system operators in Ontario and the Maritimes provinces followed conservative operating protocols and issued 
energy emergencies. A late-summer heat wave resulted in an energy emergency in Maritimes.   
 
Eastern Interconnection–United States 
MISO experienced peak electricity demand during late August. Demand was between the normal and 90/10 summer peak forecast levels. Wind and solar resource output at the time of peak demand were near 
expectations for summer on-peak contributions. Forced outages of thermal units, however, were lower than expected. On the day prior to MISO’s peak demand, operators issued advisories to maximize 
generation. Similar advisories were issued earlier in the summer, coinciding with above-normal temperatures and periods of high generator forced outages.  
 
In SPP, summer electricity demand peaked in mid-July at a level below normal 50/50 forecasts. Above-normal wind performance and sufficient generator availability contributed to sufficient electricity supplies 
during peak conditions. In late August, however, SPP operators issued an EEA1 due to high load forecasts, generator outages, and forecasts for low wind output. The period coincided with MISO’s peak demand 
period, making excess supplies for import uncertain. Also in August during a period of high demand and low resource availability, operators issued public appeals for conservation when a 345 kV line outage 
caused a transmission emergency. During other summer periods, SPP operators responded to forecasts for high demand and low resource conditions with resource advisories intended to maximize available 
generators.  
 
Like SPP, PJM also experienced peak electricity demand in mid-July and issued an EEA in August. Peak demand in July was near 90/10 forecast levels. Generator outages were below normal at the time of peak 
demand. In late August, PJM operators issued an EEA1 in expectation of extreme demand.  
 
A period of unseasonably high demand in early summer brought on by high temperatures in the Northeast contributed to an EEA1 in NPCC-New England when a large thermal generator encountered a forced 
outage. Peak demand in New England occurred in mid-July at a near-normal summer peak demand level. At the time of peak demand, generator outages were below historical averages.  
 
Peak demand in the NPCC-New York area occurred in early July at a level below the normal summer peak demand forecast. Generator outages were below historical levels for peak summer conditions. 
 

 
18 US sweltered through its 4th-hottest summer on record – National Oceanic and Atmospheric Administration 
19 Climate Trends and Variations Bulletin – Summer 2024 – Government of Canada 
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Systems in the U.S. Southeast saw successive heat waves beginning prior to the official start to summer and extending to early fall. Operators in the SERC region used conservative operations and resource 
advisories to maximize generation and transmission network availability and issued EEAs when warranted by conditions. In some instances, EEAs were issued when generator outages threatened supplies needed 
for high demand. Peak demand in all assessment areas within the SERC region exceeded normal summer peak demand levels and approached 90/10 demand forecasts.  
 
Texas Interconnection–ERCOT 
Peak demand in ERCOT was at or near record levels last summer, as load growth and extreme temperatures contributed to escalating summer electricity needs. Demand peaked in August well above the 90/10 
demand forecast. At the time of peak demand, wind generation was below expected levels for peak demand periods, while output from solar generation was near forecasted levels. Forced generator outages 
were well below historical average levels for peak demand, helping to meet the extreme electricity demand. Unlike the prior summer, ERCOT did not issue any conservation appeals to customers to reduce 
demand during high-demand periods. New solar generation, battery resources, and some thermal generation additions since Summer 2023 boosted electricity supplies, enabling operators to meet demand 
records without demand-side management.  
 
Western Interconnection  
In July, the Western Interconnection set a new peak demand record of 167,988 MW. Operators in United States and Canada employed procedures throughout summer to manage challenging grid conditions from 
extended extreme heat and wildfires. 
 
Western Interconnection–Canada 
In the province of Alberta, the electric system operator issued an EEA3 in early July as high temperatures contributed to elevated demand that coincided with a forced generator outage. A new summer peak 
demand record was set in Alberta later in July at 12.2 MW (up from 11.5 GW in summer 2023). Alberta’s demand peak was slightly higher than the normal demand peak scenario projected in the spring of last 
year. 
 
In British Columbia, peak demand reached 9.4 GW (up from 9.2 GW the previous year), also slightly above the normal peak demand that was projected last year. 
 
In both Alberta and British Columbia, peak demand was still below the extreme peak demand scenarios previously projected, which lowered the risk profile of those provinces over Summer 2024. 
 
Western Interconnection–United States 
Demand peaked in July in the U.S. Northwest at a level below the normal summer peak demand. During a period of high demand in July, operators at a BA in the U.S. Northwest issued an EEA1 to address 
forecasted conditions.  
 
The California-Mexico assessment area, which consists of the CAISO, Northern California, and CENACE BAs, experienced system peak electricity demand in early September at a level nearing the 90/10 peak 
demand forecast. The extreme demand contributed to localized supply concerns and led CAISO to declare a transmission emergency and use conservative operations protocols to posture the system. Despite the 
extreme demand, operators were able to maintain sufficient supply without resorting to public appeals, as was required in prior summers. New battery resources were instrumental in providing energy to meet 
high demand during late afternoon and early evenings. Natural-gas-fired generators also performed well and were important to meeting high demand during these same periods. Dry conditions from early 
summer prompted operators in CA/MX to frequently employ public safety power shutoff (PSPS) procedures beginning in June. Active wildfires led transmission operators to de-energize transmission lines in 
Northern California and declare transmission emergencies that affected operations across CAISO.  
 
The U.S. Southwest experienced extended heat conditions and demand levels that exceeded 90/10 peak summer forecasts, with peak occurring in early August. Higher-than-expected wind and solar output and 
low generator outages helped maintain sufficient supplies.  
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Preface  
The vision for the Electric Reliability Organization (ERO) Enterprise, which is comprised of the North American Electric Reliability Corporation (NERC) and the seven Regional Entities (REs), is a highly reliable 
and secure North American bulk power system (BPS). Our mission is to assure the effective and efficient reduction of risks to the reliability and security of the grid. The North American BPS is divided into 
seven REs with boundaries as shown in the map below. The multicolored area denotes overlap as some load-serving entities participate in one Region while associated Transmission Owners/Operators 
participate in another. Refer to the Data Concepts and Assumptions section for more information. A map and list of the assessment areas can be found in the Regional Assessment Dashboards section. 
 

About this Report 
NERC’s 2019 Summer Reliability Assessment identifies, assesses, and reports on areas of concern regarding the reliability of the North American BPS for the upcoming summer season. In addition, this 
assessment presents peak electricity demand and supply changes and highlights any unique regional challenges or expected conditions that might impact the BPS. The reliability assessment process is a 
coordinated reliability evaluation between the Reliability Assessment Subcommittee (RAS), the Regions, and NERC staff. This report reflects NERC’s independent assessment and is intended to inform 
industry leaders, planners, operators, and regulatory bodies so they are better prepared to take necessary actions to ensure BPS reliability. The report also provides an opportunity for the industry to 
discuss their plans and preparations to ensure reliability for the upcoming summer period. 
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Key Findings 
NERC’s annual Summer Reliability Assessment covers the four-month Summer 2019 (June–September) period. This assessment provides an evaluation of whether there is adequate generation and 
transmission necessary to meet projected summer peak demands. The assessment monitors and identifies potential reliability issues and regional areas of concern that pertain to meeting projected 
customer demands. The following key findings represent NERC’s independent evaluation of electric generation capacity and potential operational concerns that may need to be addressed:  

 ERCOT anticipates Energy Emergency Alerts may be needed to address resource shortfalls during periods of peak demand. In ERCOT, the Anticipated Reserve Margin remains below the Reference 
Margin Level of 13.75%. ERCOT’s Anticipated Reserve Margin decreased from 10.9% in Summer 2018 to 8.5% for the upcoming summer season. The reduction is caused by higher load growth, a 
planned generator retirement, and delays in new generation. If resource shortfalls occur, ERCOT anticipates implementing operating mitigations. These measures include importing additional 
power if available and energy emergency alerts that allow ERCOT to trigger emergency procedures such as voluntary load reduction. 

 Most assessment areas meet or exceed Reference Margin Levels and have sufficient electricity resources for anticipated conditions and more extreme scenarios. In all areas, with the exception 
of ERCOT, the Anticipated Reserve Margin meets or surpasses the Reference Margin Level, indicating that planned resources in these areas are adequate to manage loss of load risk under normal 
conditions.1 NERC also examined more extreme resource and demand conditions in each assessment area through seasonal risk scenarios. In some assessment areas, extreme summer peak loads 
and low-probability generator outage scenarios can result in insufficient resources to meet expected operating reserve requirements. In instances where operating reserve requirements are not 
met, system operators should employ operating procedures and mitigations, which may include demand response, Energy Emergency Alerts that support increased transfers, and other operational 
mitigations to manage resources and loads.  

 California faces ramping capability concerns. In the California Independent System Operator (CAISO) area, there is the potential for operational risks at certain times of day as a result of shortages 
in resources with upward ramping capability. These shortage conditions are more prevalent during late afternoon as solar generation output decreases while system demand is still high. Transfers 
from neighboring areas may be needed during normal conditions when short on load-following resources capable of ramping up within the CAISO area.   

 Natural-gas-fired electric generation in Southern California will continue to need fuel from natural gas storage facilities for summer reliability. The natural gas system operator in Southern 
California assesses that supplies from interstate pipelines alone may not be sufficient to meet the needs of all customers on summer peak load days, leaving electric generators at risk of curtailment. 
As a result, withdrawals from the Aliso Canyon natural gas storage facility would be necessary to ensure adequate fuel for generators in the Southern California area. 

 Elevated risk for wildfires in Western United States and parts of Canada poses risk to BPS reliability. Government agencies predict above-normal wildfire risk for summer throughout parts of 
North America. Operation of the BPS can be impacted in areas where wildfires are active, as well as areas where there is heightened risk of wildfire ignition due to weather and ground conditions. 
In some areas, pre-season planning includes expanded public safety power shut-off programs in addition to maintenance and operational preparations.

 
1 For more information, see the description of the “Reference Margin Level” in the Data Concepts and Assumptions section of this report, or refer to NERC’s Long-term Reliability Assessment: 

https://www.nerc.com/pa/RAPA/ra/Reliability%20Assessments%20DL/NERC LTRA 2018 12202018.pdf 
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Risk Highlights for Summer 2019 
 
Tight Reserve Margins in Texas Lead to Operational Challenges 
Texas RE-ERCOT enters the Summer 2019 season with a deficit in planning reserves, increasing the likelihood that system operators may need to employ procedures to maintain sufficient operating 
reserves. In 2018, ERCOT maintained sufficient generation resources through record levels of summer peak demand without resorting to Energy Emergency Alerts. This system performance, due in large 
part to high levels of generator availability, response to market signals, and unit performance, was notable given the Anticipated Reserve Margin of 10.9%, well-below the Reference Margin Level of 
13.75%.3 For the upcoming summer, growth in anticipated summer peak demand, delays in planned generation projects, and the announced mothballing of a 470 MW coal-fired unit (Gibbons Creek) are 
expected to push reserve margins still lower, to 8.5%.  
 
Based on ERCOT’s summer Seasonal Assessment of Resource Adequacy (SARA) report, released May 8, ERCOT expects that a number of operational tools may be needed this summer to help maintain 
sufficient operating reserves given the range of resource adequacy scenarios they evaluated.4 For example, ERCOT system operators can release ancillary services (including load resources that can provide 
various types of operating reserves based on meeting certain qualification criteria), deploy contracted emergency response service resources, instruct investor-owned utilities to call on their load 
management and distribution voltage reduction programs, request emergency power across the dc ties, and request support from available switchable generators currently serving non-ERCOT grids.  
 
The SARA report informs ERCOT market participants and operators by deterministically considering the impact of potential variables that may affect the sufficiency of resources for the upcoming season. 
Historic ranges or expectations for generation maintenance outages, forced outages, and capacity derates during extreme weather conditions are applied deterministically as resource scenarios. The effect 
of these resource scenarios, along with normal and extreme peak demand scenarios, are examined to determine the potential for scarcity conditions and emergency operating procedure mitigation. Figure 
3 shows a risk assessment developed by NERC using Summer Reliability Assessment data and additional data from Texas RE-ERCOT, and the ERCOT 2019 Preliminary SARA report. A description of resource 
and demand variables is found in Table 1. 
  

 
3 See ERCOT’s 2018 Summer Performance Update: http://www.ercot.com/content/wcm/lists/144927/2018 Summer Performance One Pager FINAL.pdf 
4 For details see ERCOT’s SARA Report: http://www.ercot.com/content/wcm/lists/167022/SARA-FinalSummer2019.xlsx  
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Figure 3: Texas RE-ERCOT Seasonal Risk Assessment 
 
 
 

  
About the Seasonal Risk Assessment The operational risk analysis shown in Figure 3 provides a deterministic scenario for understanding how various factors affecting resources and demand can combine 
to impact overall resource adequacy. Adjustments are applied cumulatively to summer anticipated capacity, such as the following: 

 Reductions for typical generation outages (maintenance and forced, not already accounted for in summer anticipated resources) 

 Additions that represent the quantified capacity from operational tools, if any, that are available during scarcity conditions but have not been accounted for in the SRA reserve margins  

Resources throughout the scenario are compared against expected operating reserve requirements that are based on peak load and normal weather. The effects from low-probability, extreme events are also 
factored in, through additional resource derates or extreme resource scenarios, and extreme summer peak load conditions. Because the seasonal risk scenario shows the cumulative impact resulting from the 
occurrence of multiple low-probability events, the overall likelihood of the scenario is very low. An analysis similar to the Texas RE-ERCOT seasonal risk scenario in Figure 3 can be found for each assessment area 
in the Regional Assessment Dashboards section of this report. 
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ERCOT’s tight reserve margins create a potential need to declare an energy emergency alert under many of the peak and extreme conditions studied in the SARA.5 Once normal operating actions to 
maintain operating reserves are exhausted, energy emergency alerts can provide system operators with access to additional resources as discussed above that are only available during scarcity conditions. 
ERCOT also anticipates that higher wholesale market prices during peak demand periods will incentivize power customers to voluntarily reduce load or increase energy output from load-serving generation 
facilities (such as industrial cogeneration and commercial-sector distributed generation) that can inject power into the ERCOT system. Based on recent ERCOT analysis, the potential amount of this demand 
and generation response for the upcoming summer is significant but uncertain because the ERCOT market has not experienced summer high prices subsequent to the market design changes implemented 
in 2012–2014. 

 
Seasonal Risk Assessments for Other Areas 
Any area can face resource adequacy risk during peak conditions, even when Planning Reserve Margins exceed Reference Margin Levels. The reasons can be similar: generator scheduled maintenance, 
forced outages due to normal and more extreme weather conditions and loads, as well as low-likelihood conditions that affect generation resource performance or unit availability including constrained 
fuel supplies. The Regional Assessment Dashboards section in this report includes a seasonal risk scenario for each area that illustrates variables in resources and load, and where appropriate, the potential 
effects that operating actions can have to mitigate shortfalls in operating reserves.  
 

CAISO Faces Concerns with Ramping Capability, Natural Gas Supply  
For Summer 2019, the risk of resource shortfalls in CAISO is lower than last summer. However, there is increased risk of insufficient ramping capability during peak conditions. Conditions for hydroelectric 
generation are well above normal due to replenishment of reservoirs and mountain snow during the preceding winter, greatly reducing the potential for operating reserve shortfalls. However, the 2019 
Summer Loads and Resources Assessment highlights concerns with shortages in load-following resources capable of ramping up, particularly during late afternoon when solar generation output decreases 
while system demand is still high.6 Increasing penetrations of solar resources and the retirements of dispatchable generation units has contributed to a shortage of ramping resources. When faced with 
such shortages, operators will need to call upon neighbors for imports to maintain system frequency. Should extreme temperatures extend over a large area to the point where neighbors lack surplus 
energy, load could be at risk from a shortage in ramping capability.  
 
The impacts to electric generation resulting from operating restrictions at the Aliso Canyon natural gas storage facility remain an item of focus for electric reliability within the Western Interconnection. 
Withdrawals from natural gas storage facilities were at a high level during Winter 2018–2019 due to colder than average winter temperatures, resulting in below average storage levels approaching the 
Summer 2019 season. The Southern California Gas Company (SoCalGas) forecasts that it will be able to meet the forecasted peak day demand under a “best case” supply assumption even without supply 
from Aliso Canyon.7 However, under a worst case supply assumption, supply from Aliso Canyon will be necessary to meet that forecasted peak day demand. Should operating restrictions result in natural 
gas supply curtailments that affect electric generation in the Southern California area, mitigation procedures that have been in place since 2016 can be used to maintain BPS reliability.  
 
In addition to managing natural gas storage to meet summer demand, SoCalGas also uses summer months to begin increasing storage levels in preparation for peak winter months. Winter storage levels 
can be impacted in some scenarios that involve reduced natural gas storage receipts due to supply infrastructure servicing. 
 
 
5 A description of Energy Emergency Alerts and processes for communicating and coordination during operating emergencies is contained in NERC Reliability Standard EOP-011-1 – Emergency Operations available at the following link: 
https://www.nerc.com/pa/Stand/Reliability%20Standards/EOP-011-1.pdf 
6 See CAISO 2019 Summer Loads and Resources Assessment here: http://www.caiso.com/Documents/2019SummerLoadsandResourcesAssessment.pdf 
7 See Southern California Gas Company (SoCalGas) 2019 Summer Technical Assessment, April 4, 2019, available at the link below. At the time of drafting the NERC 2019 SRA, the California Public Utilities Commission (CPUC) summer technical 
assessment for Aliso Canyon had not been released. The CPUC assessment is expected to provide the most current and comprehensive information, including potential impacts to the BPS in Southern California.  
http://cpuc.ca.gov/uploadedFiles/CPUCWebsite/Content/News Room/NewsUpdates/2019/SoCalGas%20Summer%202019%20Technical%20Assessment%20040219.pdf 
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Mitigation Operating Plans 
Should CAISO system operating conditions go into the emergency stages, such as operating reserve shortfalls where non-spinning reserve requirement cannot be maintained or spinning reserve is depleted 
and operating reserve falls below minimum requirement, the following mitigation operating plan will be implemented to minimize loss of load in the CAISO Balancing Authority area: 

 Use the Flex Alert program, signaling that the CAISO expects high peak load condition. This program has been proven to reduce peak load in the CAISO Balancing Authority area. 

 Use the CAISO Restricted Maintenance program. This program is intended to reduce potential forced outages, therefore, minimizing forced outage rate during the high peak load condition. 

 Perform manual post day-ahead unit commitment and exceptional dispatch of resources under contract to ensure the ability to serve load and meet flexible ramping capability requirements.  

 Perform manual exceptional dispatch of intertie resources that have resource adequacy obligation to serve CAISO load. 

 Use the CAISO Alert/Warning/Emergency (AWE) program.  

 Use the demand response program including the Reliability Demand Response Resources (RDRR) under the “Warning” stage. 

 Perform manual exceptional dispatch of physically available resources that are not under capacity contract. 
 

Wildfire Risk and Potential for Impacts to the BPS 
Government agencies predict above-normal wildfire risk for the summer throughout parts of North America. The National Interagency Fire Center, Natural Resources Canada, and National Meteorological 
Service in Mexico published a three-month seasonal potential wildfire outlook (April-June), which predicts above normal wildfire potential for California and the Pacific Northwest (Western Oregon and 
Washington), Western Alberta, British Columbia, and Northern Mexico.8 
 
Operation of the BPS can be impacted in areas where wildfires are active, as well as areas where there is heightened risk of wildfire ignition due to weather and ground conditions. With the widely dispersed 
nature of the transmission system in western parts of North America, outages due to wildfires are generally not widespread. Furthermore, utilities are enhancing wildfire prevention planning in California 
and other areas to address increased risk. In some cases, plans could include expanding power shut-off programs in high fire-risk areas. When conditions warrant implementing these plans, power lines, 
including transmission-level lines, may be preemptively deenergized in high fire-risk areas to prevent wildfire ignitions. Other activities include implementing enhanced vegetation management, equipment 
inspections, system hardening, and added situational awareness measures.  

  
 
8 See the North American Seasonal Fire Outlook, issued May 10, 2019: https://www.predictiveservices.nifc.gov/outlooks/NA Outlook.pdf 
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Seasonal Risk Scenario  

 
 

 
  
  

The table on page 26 and the chart above provide potential summer peak demand and resource condition information. The table presents a standard seasonal assessment and comparison to the previous year’s 
assessment. The chart presents deterministic scenarios for further analysis of different demand and resource levels, with adjustments for normal and extreme conditions.  

Risk Scenario Summary 
Observation:  
Operating Mitigations and Energy Emergency Alerts may be needed under peak and extreme conditions studied. 

 
Scenario Assumptions (see Table 1 on Page 9 for detailed discussion) 
 Extreme Peak Load: Based on 2011 historic summer peak load 

 Outages: A derate for maintenance and forced outages based on the past three year summer periods 

 Operational Mitigations. Additional resources (e.g., switchable generation resources, additional imports, and voltage reduction) to support maintaining operating reserves, not already counted in SRA reserve 
margins.  
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About this Report 
NERC’s 2020 Summer Reliability Assessment (SRA) identifies, assesses, and reports on areas of concern regarding the reliability of the North American BPS for the upcoming summer season. In addition, 
the SRA presents peak electricity demand and supply changes and highlights any unique regional challenges or expected conditions that might impact the BPS. The reliability assessment process is a 
coordinated reliability evaluation between the Reliability Assessment Subcommittee (RAS), the Regions, and NERC staff. This report reflects NERC’s independent assessment and is intended to inform 
industry leaders, planners, operators, and regulatory bodies so they are better prepared to take necessary actions to ensure BPS reliability. This report also provides an opportunity for the industry to 
discuss plans and preparations to ensure reliability for the upcoming summer period. 
 
In April 2020, NERC published its Special Report Pandemic Preparedness and Operational Assessment: Spring 2020 to advise electricity stakeholders about elevated risk to electric reliability as a result of 
the global health crisis.1 NERC continues to assess risks to the reliability and security of the BPS from the global health crisis and reports on industry actions and preparedness in this SRA.  
 

 

 
1 https://www.nerc.com/pa/rrm/bpsa/Alerts%20DL/NERC Pandemic Preparedness and Op Assessment Spring 2020.pdf 
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Findings 
NERC’s annual SRA covers the Summer 2020 (June–September) period. This assessment provides an evaluation of resource and transmission system adequacy necessary to meet projected summer peak 
demands. In addition to assessing resource adequacy, the SRA monitors and identifies potential reliability issues of interest and regional topics of concern. In 2020, there is heightened uncertainty in 
demand projections stemming from the progression of the coronavirus (COVID-19) pandemic and the response of governments, society, and the electricity industry. The following key findings represent 
NERC’s independent evaluation of electric generation and transmission capacity as well as potential operational concerns that may need to be addressed for the upcoming summer: 

 Sufficient capacity resources are expected to be in-service for the upcoming summer. In all areas, with the exception of ERCOT, the Anticipated Reserve Margin meets or surpasses the Reference 
Margin Level, indicating that planned resources in these areas are adequate to manage risk of a capacity deficiency under normal conditions.2 Assessment areas are prepared to meet potential 
peak demand with or without pandemic-related demand reductions. Should pandemic related restrictions continue through the summer, peak demand is expected to be lower than forecast.   

 Texas RE-ERCOT. Projections for increased peak demand in ERCOT indicate the potential for energy emergency alerts (EEAs) during summer peak periods. Prior to the arrival of COVID-19 and 
the resulting mitigations that have impacted electricity demand, ERCOT planners were expecting similarly tight operating conditions to those faced in Summer 2019. The ERCOT Anticipated 
Reserve Margin has risen from 8.5% in Summer 2019 to 12.9% for the upcoming summer. The increase in reserve margin is driven by the addition of over 1.9 GW of on-peak resource capacity. 
ERCOT’s forecast of peak demand for Summer 2020 is also forecasted to grow in 2020, but higher-growth projections have been tempered in recent months by COVID-19 economic impacts. 
The potential for EEAs and operating mitigation at peak load remains. 

 Maintenance and preparations for summer operations impacted by pandemic.  As summer peak operating season approaches each year, generator and transmission owners and operators engage 
in extensive preparations, including preventive maintenance, supply stocking, and training programs. However, many normal efforts have been impinged by the global pandemic. To avoid the risk 
of failing to complete maintenance on-time, some owners and operators have deferred or cancelled preseason maintenance in response to pandemic-related issues. Monitoring the progress of 
ongoing efforts to prepare staff and equipment for summer will be important to ensuring the availability of anticipated resources to meet electricity demand. Furthermore, system operators must 
be prepared to address demand forecast uncertainty and potentially challenging operating conditions as a result of low demand on the system. 

 Protecting critical electric industry workforce during the COVID-19 pandemic remains a priority for reliability and resilience. System and generation plant operators have implemented operating 
postures and personnel restrictions prescribed by their pandemic plans in order to protect essential personnel and support reliable operations. Many of these measures will need to be maintained 
for the foreseeable future. There is a continuing risk that control centers or plants could be temporarily shut down if a significant number of operators or plant employees test positive for COVID-
19 despite preparedness efforts. When relaxations can be implemented, operators will likely need to stay postured to return to heightened protections in response to dynamic public health 
conditions.  

 Late-summer wildfire season in western United States and Canada poses risk to BPS reliability. Government agencies warn of the potential for above-normal wildfire risk beginning as early as 
June in parts of the Western United States as well as Central and Western Canada. 3 Operation of the BPS can be impacted in areas where wildfires are active as well as areas where there is 
heightened risk of wildfire ignition due to weather and ground conditions.   

 
  

 
2 For more information, see the description of the “Reference Margin Level” in the Data Concepts and Assumptions section of this report or refer to NERC’s Long-term Reliability Assessment: 

https://www.nerc.com/pa/RAPA/ra/Reliability%20Assessments%20DL/NERC LTRA 2019.pdf  
3 See North American Seasonal Fire Assessment and Outlook, April 2020: https://www.predictiveservices.nifc.gov/outlooks/NA Outlook.pdf 
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Internal Demand 
The changes in forecasted Net Internal Demand for each assessment area are shown in Figure 3.5 Assessment areas develop these forecasts based on historic load and weather information as well as other 
long-term projections.  
 
Most assessment area demand projections in this assessment have not been decreased to account for COVID-19 mitigation measures. Although government and societal responses to halt the spread of 
the coronavirus (i.e., shelter-in-place orders, minimal travel, and restrictions on public gatherings) have resulted in near-term decreased electricity demand, impact projections for summer are difficult to 
forecast. ERCOT is an exception, where planners reduced the pre-seasonal peak demand forecast by 1,496 MW but still anticipate potentially record-setting peak demand. The demand projections used 
in Figure 3 and elsewhere throughout this report are likely higher than would be expected with pandemic mitigation completely factored in.  
 

 

Figure 3: Change in Net Internal Demand: 2020 Summer Forecast Compared to 2019 Summer Forecast 

 
5 Changes in modeling and methods may also contribute to year-to-year changes in forecasted net internal demand projections.  
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Figure 4: Generation Capacity Planned to be Off-line in MISO through May 31, 2020 (Scheduled February 20 and April 13, 2020).  
 
In ERCOT, planners observed a higher-than-normal volume of generator maintenance outages in late March/early April possibly due to Generator Owners accelerating maintenance schedules to get ahead 
of potential supply chain or personnel delays. Planners and operators continue to manage schedules of equipment outages into the summer season to ensure sufficient resource availability and transmission 
system readiness. Maintenance that would have been performed prior to summer but is deferred can increase the risk of forced outages.  
 
Operators in areas where a large portion of generators have deferred maintenance could experience higher-than-expected forced outages that could lead to generation supply deficiencies during periods 
of peak demand. NERC is implementing codes for its Generator Availability Data System (GADS) that will support collection of data on outages with pandemic causes for use in analyzing reliability impacts 
in later months.7  
 
Electricity supply risk can be compounded by risks to the generator and to their supply of fuel. Natural-gas-fired generators can be at risk to fuel supply infrastructure disruption from mechanical or other 
issues; planners and operators in areas with impacted preseason maintenance are implementing measures to mitigate such risks. For example, in ISO-NE, the Electric/Gas Operations Committee has been 
conducting weekly meetings to determine and assess pandemic impacts to pipelines. The ISO has also increased surveying of generator owners and operators to assess outage risks.  
 

 
7 Information about GADS: https://www.nerc.com/pa/RAPA/gads/Pages/GeneratingAvailabilityDataSystem-(GADS).aspx  

Maintenance Deferral 
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Demand Impacts Vary and Cause Forecast Uncertainty  
The pandemic is negatively impacting electricity demand in many parts of North America just as it has elsewhere around the world. Prior to summer, when government stay-at-home orders and societal 
response were at their highest, some areas reported as much as 15% drop off in peak demand. However, these observed demand impacts varied across North America and in some areas were negligible. 
Throughout the pandemic, many independent system operators and regional transmission operators have periodically reported on demand impacts.8 In most areas, weather continues to be the 
predominant factor in electricity demand. Diminished peak demand resulting from pandemic does not pose any meaningful risk to reliability for the summer season.  
 
Many areas are experiencing variations in hourly load shapes as a result of changing societal behaviors and mechanisms implemented to halt the spread of the coronavirus. In general, these areas are 
seeing below-normal ramp in demand in morning hours and lower evening demand as can be seen in Figure 5. Changes to pre-pandemic patterns can affect accuracy of day-ahead demand forecasts that 
are relied upon to ensure resources are available for each hour of the day. In recent years, demand and resource forecasting has become more complex—and more critical—as the generation resource 
mix has changed to include higher levels of variable generation, and load shape has changed with increasing solar photovoltaic (PV) resources. When operating entities began observing discrepancies 
between predicted and actual demand as a result of pandemic behavior, many instituted measures designed to improve the accuracy of forecasts made available to system operators. In MISO and other 
ISOs, support teams have increased the frequency of short-term demand forecast simulations.  
 

 

Figure 5: Average Simulated and Actual Load in MISO Area for April 4–10, 2020 

 
8 For example, see reports from ERCOT and CAISO: http://www.caiso.com/Documents/COVID-19-Impacts-ISOLoadForecast-Presentation.pdf  
http://www.ercot.com/content/wcm/lists/200201/ERCOT COVID-19 Analysis FINAL.pdf 
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Cyber Security Risk and Information Sharing 
Electricity and other critical infrastructure sectors face elevated cyber security risks arising from the COVID-19 pandemic in addition to ongoing risks. Opportunistic actors are attempting to find and exploit 
new vulnerabilities that arise as entities shift work processes and locations to maintain business continuity. The Electricity Infrastructure Sharing and Analysis Center (E-ISAC) continues to exchange 
information with its members and has posted communications and guidance from the ESCC and from government partners, and other advisories on its Portal; members are encouraged to check in regularly 
to receive updates. The E-ISAC also continues to provide information regarding emerging cyber threats; these include attacks on conferencing and remote access infrastructure, disinformation, and spear 
phishing campaigns attempting to harvest credentials and other information. Members are encouraged to actively share information regarding threats and other malicious activities with the E-ISAC to 
enable broader communication with other sector participants and government partners.  
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Operational Risks Highlighted for Summer 2020 
 

Seasonal Operational Risk Assessments of Resource and Demand Scenarios 
Areas can face energy shortfalls despite having Planning Reserve Margins that exceed Reference Margin Levels. Operating resources may be insufficient during periods of peak demand for reasons that 
could include generator scheduled maintenance, forced outages due to normal and more extreme weather conditions and loads, and low-likelihood conditions that affect generation resource performance 
or unit availability, including constrained fuel supplies. The Regional Assessment Dashboards section in this report includes a seasonal risk scenario for each area that illustrates potential variation in 
resource and load as well as the potential effects that operating actions can have to mitigate shortfalls in operating reserves when insufficiencies occur. Figure 6 shows an example seasonal risk assessment 
for the Southwest Power Pool (SPP) area that NERC developed using SRA data. A description of resource and demand variables is found in Table 1. 
 

 

Figure 6: SPP Assessment Area Seasonal Risk Assessment 
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Seasonal Risk Assessments for Other Areas 
Seasonal risk scenarios for each assessment area are presented in the Regional Assessment Dashboards section of this report. Potential extreme generation resource outages and peak loads that can 
accompany extreme hot or humid weather may result in reliability risks in MISO, SPP, and ERCOT as well as the Canadian provinces of Manitoba, Saskatchewan, and the Maritimes. Parts of the system 
within the WECC area, including California ISO, could also experience resource shortfalls in low-likelihood resource derate scenarios. Under studied conditions for these areas, grid operators would need 
to employ operating mitigations or EEAs to obtain resources necessary to meet extreme peak demands.  
 

Wildfire Risk Potential and BPS Impacts 
Government agencies predict normal to below-normal wildfire risk at the start of summer for the West Coast of the United States and the southwestern states. However, the latest three-month Seasonal 
Fire Assessment and Outlook published by the National Interagency Fire Center, Natural Resources Canada, and National Meteorological Service in Mexico warns that the trend toward warmer, drier 
weather could lead to above normal wildland fire potential in Northern California, Oregon, and Washington beginning in June.10 Across most of western Canada, weather patterns and forecasts also suggest 
increased potential for wildland fires.  
 
Operation of the BPS can be impacted in areas where wildfires are active as well as areas where there is heightened risk of wildfire ignition due to weather and ground conditions. Wildfire prevention 
planning in California and other areas include power shut-off programs in high fire-risk areas. When conditions warrant implementing these plans, power lines, including transmission-level lines, may be 
preemptively de-energized in high fire-risk areas to prevent wildfire ignitions. Other wildfire risk mitigation activities include implementing enhanced vegetation management, equipment inspections, 
system hardening, and added situational awareness measures.  
 
  

 
10 See North American Seasonal Fire Assessment and Outlook, May 2020: https://www.predictiveservices.nifc.gov/outlooks/NA Outlook.pdf 
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Regional Assessment Dashboards 
The following assessment area dashboards and summaries were developed based on data and narrative information collected by NERC from the Regional Entities on an assessment area basis.  
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About this Report 
NERC’s 2021 Summer Reliability Assessment (SRA) identifies, assesses, and reports on areas of concern regarding the reliability of the North American BPS for the upcoming summer season. In addition, the SRA 
presents peak electricity demand and supply changes and highlights any unique regional challenges or expected conditions that might impact the BPS. The reliability assessment process is a coordinated reliability 
evaluation between the Reliability Assessment Subcommittee (RAS), the RE, and NERC staff. This report reflects NERC’s independent assessment and is intended to inform industry leaders, planners, operators, 
and regulatory bodies so that they are better prepared to take necessary actions to ensure BPS reliability. This report also provides an opportunity for the industry to discuss plans and preparations to ensure 
reliability for the upcoming summer period.  
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needed for maintaining loss-of-load risk below a 1-day-in-10-year benchmark (a 400 MW shortfall at peak demand). Probabilistic studies indicate 10,185 MWh of energy in the area is expected 
to go unserved this summer. Over 3 GW of additional resources are expected for this summer with most coming in the form of new solar photovoltaic (PV) generation. These generation plants 
can provide energy to support peak demand; however, solar PV output falls off rapidly in late afternoon while high demand often remains.  

 
Imports to the area are needed to maintain reliability when demand peaks in the afternoon and to ramp up even further for several hours as internal resources draw down. California will 
have 675 MW of new battery energy storage systems on-line at the start of the summer that can continue to supply stored energy for periods when needed. Reliance on non-firm imports to 
cover high demand or low resource output conditions heightens the risk that operators will need to use energy emergency alerts (EEA)—and trigger the shedding of firm load in above-normal 
heat conditions—to maintain a stable BPS at times. Planned resource additions of 1,300 MW over the summer, including 825 MW of new battery storage, are expected to help mitigate late-
summer risks.  

 Protecting the critical electrical workforce from health risks during pandemic remains a priority. Protocols put in place for reducing risks to personnel in control centers and on the front 
lines, including mutual assistance in hurricane-damaged areas, should be maintained as warranted by public health conditions. Also related to the coronavirus (COVID-19) pandemic, operators 
must continue to give attention to daily load shapes that can be sensitive to changing behaviors of the workforce and commercial loads. In 2021, there is remaining uncertainty in demand 
projections as governments adjust to changing public health guidelines and conditions and as the behavior of society adapts.  

 The Late-summer wildfire season in Western United States and Canada poses risk to BPS reliability. Government agencies warn of the potential for above-normal wildfire risk beginning in 
July in parts of the Western United States as well as Central and Western Canada.2,3 Operation of the BPS can be impacted in areas where wildfires are active as well as areas where there is 
heightened risk of wildfire ignition due to weather and ground conditions (see Figure 3). 

Implications and Recommendations 
The summer of 2021 is shaping up to be a challenge for electric system operators in many parts of North America, combining the resource situation described above with significant drought, fire, and high 
temperature risk assessments by independent agencies. In the near term, NERC recommends the following: 

 Load-serving entities (LSE) and regulators work with their Balancing Authorities (BA) and Reliability Coordinators (RC) to ensure that clear lines of communication are open for coordination 
during periods of system stress. RC, BA, and Transmission Operators review outage schedules well in advance and coordinate across the RC area. 

 BA and RC conduct drills on their alert programs to ensure that they are prepared to signal need for conservative operations, restrictive maintenance periods, etc. BA and Generator Operators 
verify protocols and operator training for communication and dispatch.  

 LSE prepare for demand-side conservation measures and potentially condition customers to their need and efficacy. 

 RC and BA maintain the highest vigilance during peak risk hours and forecasted high temperature periods. 

 LSE review non-firm customer inventories and rolling black out procedures to ensure that no critical infrastructure loads (e.g., natural gas, telecommunications, etc.) would be affected. 

Finally, the potential for these conditions to emerge were reflected in NERC’s 2018 and 2020 Long-Term Reliability Assessments; we recommend policy makers, system planners, LSE, and Generator Owners 
review these assessments and factor them into their integrated resource plans, and ISO/RTO factor them into their own generation queue management and long-range planning processes.4  

                                                            
2 See North American Seasonal Fire Assessment and Outlook, April 2021: https://www.predictiveservices.nifc.gov/outlooks/NA Outlook.pdf. 
3 See Natural Resources Canada seasonal wildland fire forecasts: https://cwfis.cfs.nrcan.gc.ca/maps/forecasts 
4 NERC’s Reliability Assessments web page: https://www.nerc.com/pa/RAPA/ra/Pages/default.aspx  
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Summer Temperature and Drought Forecasts 
Peak electricity demand in most areas is strongly influenced by temperature. Weather officials are expecting above normal temperatures for much of North America this summer (see Figure 2). Assessment area 
load forecasts account for many years of historical demand data, often up to 30 years, to predict summer peak demand and prepare for more extreme conditions. Above average seasonal temperatures can 
contribute to high peak demand as well as increases in forced outages for generation and some BPS equipment. Effective preseason maintenance and preparations are particularly important to BPS reliability in 
severe or prolonged periods of above-normal temperatures. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Figure 2: United States and Canada Summer Temperature Outlook5  

                                                            
5 Seasonal forecasts obtained from U.S. National Weather Service and Natural Resources Canada: https://www.cpc.ncep.noaa.gov/products/predictions/long range/ and https://weather.gc.ca/saisons/prob e.html 
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Responding to supply shortages from August 2020 and a directive from the California Public Utilities Commission, utilities in California have been procuring additional generating capacity for Summer 2021.10 
Existing on-peak capacity for the California-Mexico (CAMX) assessment area is 63.4 GW, a slight increase from 2020. However, a total of 3.4 GW of new resources are in late-stage planning for addition this 
summer; without these resources, the CAMX area will have an on-peak planning reserve margin of 17.6%, just short of the 18.4% Reference Margin Level target set by WECC for the area.11 See Figure 6 for peak 
hour existing certain and anticipated resource reserve margins for the Western Interconnection assessment areas.  
 

 

Figure 6: On-Peak Planning Reserve Margins in the Western Interconnection Assessment Areas 
 
Most of the resource additions in California come in the form of new solar PV generation. These generation plants can provide energy to support peak demand; however, solar PV output falls off rapidly in late 
afternoon while summer demand often remains (see the discussion in the Western Interconnection Risk Scenarios section). Battery storage systems can supply energy to smooth the system ramping needs 
associated with high amounts of variable generation; by summer, nearly 600 MW of large-scale battery storage projects will have come on-line in California with an additional 800 MW expected by August 1.12 
The California Independent System Operator (CAISO) has performed significant work to support the integration of these new technologies into market and operating systems so that they will enhance grid 
reliability.  
 
Throughout the Western Interconnection, BAs rely on flexible resources to support balancing the increasingly weather-dependent load with the variable generation within the resource mix. Dispatchable 
generation from hydroelectric and thermal plants internal to the BA’s area as well as imports from surplus energy in another area are called upon by operators when area shortfalls are anticipated. Under normal 

                                                            
10 See California Public Utilities Commission Emergency Reliability Rulemaking R.20-11-003 
11 WECC’s Reference Margin Levels are based on a probabilistic approach for Loss-of-Load Probability (LOLP) less than or equal to 0.02% (approximately a 1-day-in-10-year loss of load). For more information see the NERC 2020 Long-Term Reliability 
Assessment (LTRA) Table 10: https://www.nerc.com/pa/RAPA/ra/Reliability%20Assessments%20DL/NERC LTRA 2020.pdf 
12 A summary of resource additions in the CAISO area is found in Table 10 of the CAISO Summer Loads and Resources Assessment, May 2021: http://www.caiso.com/Documents/2021-Summer-Loads-and-Resources-Assessment.pdf  





2021 Summer Reliability Assessment 14 
In summer, CAMX can be exposed to greater risk of resource shortfall for the hours that immediately follow the peak demand. The reason the risk is greater in these hours is that solar resource output is rapidly 
diminishing with the setting sun. Shown in the scenario depicted in Figure 8, anticipated resources are lower than on peak due to the reduced solar PV outputs. During periods of peak demand and normal forced 
outages, imports provide the needed energy to ensure demand and operating reserve requirements are met. Demand or resource derates from extreme conditions that cannot be satisfied with imports will result 
in energy emergencies and the potential for load shedding. Though trends for off-peak risk are increasing in other parts of the Western Interconnection, WECC’s analysis indicates that greater risk exposure after 
the demand peak is only exhibited in CAMX.  

 

Figure 8: CAMX Highest Risk Hour Scenario (Hour Ending 7:00 p.m. Pacific Time) 
 
Given that little has changed in the available electricity resources and the expected demand throughout the Western Interconnection, the summer-peaking areas remain at risk for localized shortfalls to exceed 
the availability of resource assistance and transmission deliverability during events like the 2020 August wide-area heat wave. Early generation and load forecasting based on long-term meteorological conditions 
will be important to maximize available generation and prepare load management plans for challenging weather. Enhancements to day-ahead markets and operational planning that were put in place and were 
effective in mitigating the impacts of the second, higher temperature heat wave that extended across the Western United States in September 2020 will need to be employed again to support BPS reliability in 
similar conditions. 
 
Wildfire Impacts to the BPS in the Western Interconnections 
Operation of the BPS can be impacted in areas where wildfires are active as well as areas where there is heightened risk of wildfire ignition due to weather and ground conditions. Wildfire prevention planning in 
California and other areas include power shut-off programs in high fire-risk areas. When conditions warrant implementing these plans, power lines (including transmission-level lines) may be preemptively de-
energized in high fire-risk areas to prevent wildfire ignitions. Other wildfire risk mitigation activities include implementing enhanced vegetation management, equipment inspections, system hardening, and added 
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Regional Assessments Dashboards 
The following assessment area dashboards and summaries were developed based on data and narrative information collected by NERC from the six RE on an assessment area basis. 
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About this Assessment 
NERC’s 2022 Summer Reliability Assessment (SRA) identifies, assesses, and reports on areas of concern regarding the reliability of the North American BPS for the upcoming summer season. In addition, the SRA 
presents peak electricity demand and supply changes as well as highlights any unique regional challenges or expected conditions that might impact the BPS. The reliability assessment process is a coordinated 
reliability evaluation between the NERC Reliability Assessment Subcommittee, the Regional Entities, and NERC staff with demand and resource projections obtained from the assessment areas. This report reflects 
NERC and the ERO Enterprise’s independent assessment and is intended to inform industry leaders, planners, operators, and regulatory bodies so that they are better prepared to take necessary actions to ensure 
BPS reliability. This report also provides an opportunity for the industry to discuss plans and preparations to ensure reliability for the upcoming summer period.  
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Key Findings 
NERC’s annual SRA covers the upcoming four-month (June–September) summer period. This 
assessment provides an evaluation of generation resource and transmission system adequacy and 
energy sufficiency to meet projected summer peak demands and operating reserves. This assessment 
identifies potential reliability issues of interest and regional topics of concern. While the scope of this 
seasonal assessment is focused on the upcoming summer, the key findings are consistent with risks 
and issues that NERC has highlighted in the 2021 Long-Term Reliability Assessment and other earlier 
reliability assessments and reports.  
 
The following findings are NERC and the ERO Enterprise’s independent evaluation of electricity 
generation and transmission capacity and potential operational concerns that may need to be 
addressed for the 2022 summer:  
 

Summer Resource Adequacy Assessment and Energy Risk Analysis 
 Midcontinent ISO (MISO) faces a capacity shortfall in its North and Central areas, resulting 

in high risk of energy emergencies during peak summer conditions. Capacity shortfall 
projections reported in the 2021 LTRA and as far back as the 2018 LTRA have continued.  Load 
serving entities in 4 of 11 zones entered the annual planning resource auction (PRA) in April 
2022 without enough owned or contracted capacity to cover their requirements. Across 
MISO, peak demand projections have increased by 1.7% since last summer due in part to a 
return to normal demand patterns that have been altered in prior years by the pandemic. 
However, more impactful is the drop in capacity in the most recent PRA: MISO will have 3,200 
MW (2.3%) less generation capacity than in the summer of 2021. System operators in MISO 
are more likely to need operating mitigations, such as load modifying resources or non-firm 
imports, to meet reserve requirements under normal peak summer conditions. More extreme 
temperatures, higher generation outages, or low wind conditions expose the MISO North and 
Central areas to higher risk of temporary operator-initiated load shedding to maintain system 
reliability.   

 At the start of the summer, a key transmission line connecting MISO’s northern and 
southern areas will be out of service. Restoration continues on a 4-mile section of 500 kV 
transmission line that was damaged by a tornado during severe storms on December 10, 
2021. The transmission outage affects 1,000 MW of firm transfers between the Midwestern 
and Southern MISO system that includes parts of Arkansas, Louisiana, and Mississippi. The 
transmission line is expected to be restored at the end of June 2022.  

 Anticipated resource capacity in Saskatchewan will be strained to meet peak demand 
projections, which have risen by over 7.5% since 2021. SaskPower is projected to remain 

above their planning reserve margin threshold and have sufficient operating reserves for 
normal peak conditions. However, external assistance is expected to be needed in extreme 
conditions that cause above-normal generator outages or demand.  

 Drought conditions create heightened reliability risk for the summer. Drought exists or 
threatens wide areas of North America, resulting in unique challenges to area electricity 
supplies and potential impacts on demand:  

 Energy output from hydro generators throughout most of the Western United 
States is being affected by widespread drought and below-normal snowpack. Dry 
hydrological conditions threaten the availability of hydroelectricity for transfers 
throughout the Western Interconnection. Some assessment areas, including WECC’s 
California-Mexico (CA/MX) and Southwest Reserve Sharing Group (SRSG), depend on 
substantial electricity imports to meet demand on hot summer evenings and other 
times when variable energy resource (e.g., wind, solar) output is diminishing. In the 
event of wide-area extreme heat event, all U.S. assessment areas in the Western 
Interconnection are at risk of energy emergencies due to the limited supply of 
electricity available for transfer.  

 Extreme drought across much of Texas can produce weather conditions that are 
favorable to prolonged, wide-area heat events and extreme peak electricity 
demand. Resource additions to the ERCOT system in recent years—predominantly 
solar and some wind—have raised Anticipated Reserve Margins above Reference 
Margin Levels and ease concerns of capacity shortfalls for normal peak demand. 
However, extreme heat increases peak demand and can be accompanied by weather 
patterns that lead to increased forced outages or reduced energy output from 
resources of all types. A combination of extreme peak demand, low wind, and high 
outage rates from thermal generators could require system operators to use 
emergency procedures, up to and including temporary manual load shedding.  

 As drought conditions continue over the Missouri River Basin, output from thermal 
generators that use the Missouri River for cooling in Southwest Power Pool (SPP) 
may be affected in summer months. Low water levels in the river can impact 
generators with once-through cooling and lead to reduced output capacity. Energy 
output from hydro generators on the river can also be affected by drought 
conservation measures implemented in the reservoir system. Outages and reduced 
output from thermal and hydro generation could lead to energy shortfalls at peak 
demand. Periods of above normal wind generator output may give some relief, 
however, this energy is not assured. System operators could require emergency 
procedures to meet peak demand during periods of high generator unavailability.  
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Summer Temperature and Drought Forecasts 
Peak electricity demand in most areas is directly influenced by temperature. Weather officials are expecting above normal temperatures for much of North America this summer (see Figure 2). In addition, drought 
exists or threatens wide areas of North America, resulting in unique challenges to area electricity supplies and potential impacts on demand.1 Assessment area load forecasts account for many years of historical 
demand data, often up to 30 years, to predict summer peak demand and prepare for more extreme conditions. Above average seasonal temperatures can contribute to high peak demand as well as increases in 
forced outages for generation and some BPS equipment. Effective preseason maintenance and preparations are particularly important to BPS reliability in severe or prolonged periods of above-normal 
temperatures.   
 

 

Figure 2: United States and Canada Summer Temperature Outlook2  

                                                            
1 See North American Drought Monitor: https://www.ncdc.noaa.gov/temp-and-precip/drought/nadm/maps  
2 Seasonal forecasts obtained from U.S. National Weather Service and Natural Resources Canada: https://www.cpc.ncep.noaa.gov/products/predictions/long range/ and https://weather.gc.ca/saisons/prob e.html 
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Regional Assessments Dashboards 
The following assessment area dashboards and summaries were developed based on data and narrative information collected by NERC from the six Regional Entities on an assessment area basis. The operational 
risk analysis shown in the following regional assessments dashboard pages provides a deterministic scenario for understanding how various factors that affect resources and demand can combine to impact 
overall resource adequacy. For each assessment area, there is a risk-period scenario graphic; the left blue column shows anticipated resources (from the Demand and Resource Tables), and the two orange 
columns at the right show the two demand scenarios of the normal peak net internal demand (from the Demand and Resource Tables) and the extreme summer peak demand determined by the assessment 
area. The middle red or green bars show adjustments that are applied cumulatively to the anticipated resources. Adjustments may include reductions for typical generation outages (maintenance and forced not 
already accounted for in anticipated resources) and additions that represent the quantified capacity from operational tools (if any) that are available during scarcity conditions but have not been accounted for 
in the SRA reserve margins. Resources throughout the scenario are compared against expected operating reserve requirements that are based on peak load and normal weather. The cumulative effects from 
extreme events are also factored in through additional resource derates or low-output scenarios.  
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Resource Adequacy 
The Anticipated Reserve Margin, which is based on available resource capacity, is a metric used to evaluate resource adequacy by comparing the projected capability of anticipated resources to serve 
forecast peak demand.11 Large year-to-year changes in anticipated resources or forecast peak demand (net internal demand) can greatly impact Planning Reserve Margin calculations. All assessment areas 
have sufficient Anticipated Reserve Margins to meet or exceed their Reference Margin Level for the 2022 summer as shown in Figure 9.  
 

 

Figure 9: Summer 2022 Anticipated/Prospective Reserve Margins Compared to Reference Margin Level 
 
 

                                                            
11 Generally, anticipated resources include generators and firm capacity transfers that are expected to be available to serve load during electrical peak loads for the season. Prospective resources are those that could be available but do not meet 
criteria to be counted as anticipated resources. Refer to the Data Concepts and Assumptions section for additional information on Anticipated/Prospective Reserve Margins, anticipated/prospective resources, and Reference Margin Levels. 
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Net Internal Demand 
The changes in forecasted Net Internal Demand for each assessment area are shown in Figure 11.12 Assessment areas develop these forecasts based on historic load and weather information as well as 
other long-term projections.  
 
 

 

Figure 11: Change in Net Internal Demand: Summer 2021 Forecast Compared to Summer 2022 Forecast 
 
 
 
 

                                                            
12 Changes in modeling and methods may also contribute to year-to-year changes in forecasted net internal demand projections.  
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About this Assessment 
NERC’s 2023 Summer Reliability Assessment (SRA) identifies, assesses, and reports on areas of concern regarding the reliability of the North American BPS for the upcoming summer season. In addition, the SRA 
presents peak electricity demand and supply changes and highlights any unique regional challenges or expected conditions that might affect the reliability of the BPS. The reliability assessment process is a 
coordinated reliability evaluation between the NERC Reliability Assessment Subcommittee, the Regional Entities, and NERC staff with demand and resource projections obtained from the assessment areas. This 
report reflects an independent assessment by NERC and the ERO Enterprise and is intended to inform industry leaders, planners, operators, and regulatory bodies so that they are better prepared to take 
necessary actions to ensure BPS reliability. This report also provides an opportunity for the industry to discuss plans and preparations to ensure reliability for the upcoming summer period.  
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Key Findings  
NERC’s annual SRA covers the upcoming four-month (June–September) summer period. This 
assessment provides an evaluation of generation resource and transmission system adequacy as well 
as energy sufficiency to meet projected summer peak demands and operating reserves. This includes 
a deterministic evaluation of data submitted for peak net demand hour and peak risk hour as well as 
results from recently updated probabilistic analyses. Additionally, this assessment identifies potential 
reliability issues of interest and regional topics of concern. While the scope of this seasonal 
assessment is focused on the upcoming summer, the key findings are consistent with risks and issues 
that NERC has highlighted in the 2022 Long-Term Reliability Assessment and other earlier reliability 
assessments and reports.  
 
The following findings are NERC’s and the ERO Enterprise’s independent evaluation of electricity 
generation and transmission capacity as well as potential operational concerns that may need to be 
addressed for the 2023 summer. 
 

Resource Adequacy Assessment and Energy Risk Analysis 
All areas are assessed as having adequate anticipated resources for normal summer peak load and 
conditions (see Figure 1). However, the following areas face risks of electricity supply shortfalls during 
periods of more extreme summer conditions. This determination of elevated risk is based on analysis 
of plausible scenarios, including 90/10 demand forecasts and historic high outage rates as well as low 
wind, solar photovoltaic (PV), or hydro energy conditions:  

 Midcontinent ISO (MISO): The risk of being unable to meet reserve requirements at peak 
demand this summer in MISO is lower than in 2022 due to additional firm import 
commitments and lower peak demand forecast. MISO is expected to have sufficient 
resources, including firm imports, for normal summer peak demand. Wind generator 
performance during periods of high demand is a key factor in determining whether there is 
sufficient electricity supply on the system to maintain reliability. MISO can face challenges in 
meeting above-normal peak demand if wind generator energy output is lower than expected. 
Furthermore, the need for external (non-firm) supply assistance during more extreme 
demand levels will depend largely on wind energy output. Results of MISO’s capacity auction 
have not been released at the time of this assessment, and these could change MISO’s firm 
resources for the summer. 

 NPCC-New England: Anticipated resources in New England are projected to be lower than in 
2022 but are expected to remain sufficient for meeting operating reserve requirements at 
normal peak demand. Operating procedures for obtaining emergency resources or non-firm 
supplies from neighboring areas are likely to be needed during more extreme demand or low 
resource conditions.  

 NPCC-Ontario: Planned nuclear outage for refurbishment have reduced the electricity supply 
resources serving the province. Additionally, load growth is contributing to a constrained 
transmission network during high-demand conditions that may not be able to deliver 
sufficient supply to the Windsor-Essex area in the southwest part of the province. Additional 
generator outages or extreme demand can lead to reserve shortages and a need to seek non-
firm imports. Ontario could potentially see a significant increase in reliance on imports this 
summer under both normal peak (50/50) and extreme (90/10) demand scenarios. 

 SERC-Central: Compared to the summer of 2022, forecasted peak demand has risen by over 
950 MW while growth in anticipated resources has been flat. The assessment area is expected 
to have sufficient supply for normal peak demand while demand-side management or other 
operating mitigations can be expected for above-normal demand or high generator-outage 
conditions.  

 Southwest Power Pool (SPP): Reserve margins have also fallen in SPP as a result of increasing 
peak demand and declining anticipated resources. Like MISO, the energy output of SPP’s wind 
generators during periods of high demand is a key factor in determining whether there is 
sufficient electricity supply on the system. SPP can face energy challenges in meeting extreme 
peak demand or managing periods of thermal or hydro generator outages if wind resource 
energy output is below normal. 

 Texas (ERCOT): The area is experiencing strong growth in both resources and forecasted 
demand. ERCOT added over 4 GW of new solar PV nameplate capacity to the ERCOT grid since 
2022. Additionally, load reductions from dispatchable demand response programs have 
grown by over 18% to total 3,380 MW. ERCOT’s peak demand forecast has also risen by 6% 
as a result of economic growth. Resources are adequate for peak demand of the average 
summer; however, dispatchable generation may not be sufficient to meet reserves during an 
extreme heat-wave that is accompanied by low winds.  

 U.S. Western Interconnection: Resources across the area are sufficient to support normal 
peak demand. However, wide-area heat events can expose the WECC assessment areas of 
California/Mexico (CA/MX), Northwest (NW), and Southwest (SW) to risk of energy supply 
shortfall as each area relies on regional transfers to meet demand at peak and the late 
afternoon to evening hours when energy output from the area’s vast solar PV resources are 
diminished. Within the Western Interconnection, entities are planning to install over 2 GW of 
new battery energy storage systems, which can help reduce energy risks from resource 
variability. Wildfire risks to the transmission network, which often accompany these wide-
area heat events, can limit electricity transfers and result in localized load shedding.  
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Asset sharing programs used by utilities provide visibility and voluntary equipment sharing to 
maximize resources; however, electricity customers may experience delayed restoration of 
power following storms as crews must work to obtain new equipment. New efficiency 
standards for distribution transformers proposed by the U.S. Department of Energy could 
further exacerbate the transformer supply shortages.4  

 Supply chain issues present maintenance and summer preparedness challenges and are 
delaying some new resource additions. Difficulties in obtaining sufficient labor, material, and 
equipment as a result of broad economic factors has affected preseason maintenance of 
transmission and generation facilities in North America. These supply chain issues have led 
some owners and operators to delay or cancel maintenance activities that are typically 
performed to ensure facilities are ready for summer conditions. Additionally, GOs in some 
areas that were preparing to interconnect new generation are facing delays that will prevent 
some from being available to meet expected peak summer demand. This includes areas in the 
U.S. Southeast and the U.S. part of the Western Interconnection (see Regional Assessments 
Dashboards for details). These supply chain issues can exacerbate concerns in elevated risk 
areas (Figure 1) and add challenges to operators across the BPS. Should project delays 
emerge, affected GOs and TOs must communicate changes to BAs, TOPs, and RCs so that 
impacts are understood and steps are taken to reduce risks of capacity deficiencies or energy 
shortfalls.  

 Winter precipitation is expected to improve the water supply for hydro generation in parts 
of the U.S. West, but low water levels on major reservoirs remain a concern for electricity 
generation. Significant amounts of rainfall and high elevation snow are expected to help 
replenish reservoirs and maintain river flows that provide energy for most of California’s 
hydroelectric facilities. However, reservoirs at the largest hydro facilities in the U.S. West, 
including Washington’s Grand Coulee Dam and the Hoover Dam on the Arizona-Nevada 
border, remain at historic low levels, potentially limiting hydroelectric energy output. Power 
from these plants is used throughout the U.S. Western Interconnection. 

 Unexpected tripping of wind and solar PV resources during grid disturbances continues to 
be a reliability concern. NERC has analyzed multiple large-scale disturbances on the BPS that 
involved widespread loss of inverter-based resources (IBR). In 2021 and 2022, the Texas 
Interconnection experienced widespread IBR loss events, like those previously observed in 
the California area. Similarly, four additional solar PV loss events occurred between June and 
August 2021 in California. In 2022, ERCOT required GOs to submit mitigation plans, and 
corrective measures are being implemented in 2023. In March 2023, NERC issued 

                                                            
4https://www.energy.gov/articles/doe-proposes-new-efficiency-standards-distribution-transformers  

the Inverter-Based Resource Performance Issues Alert to GOs of Bulk Electric System (BES) 
solar PV generating resources.5 As a Level 2 alert, it contains recommended actions for GOs 
of grid-connected solar PV resources, including steps to coordinate protection and controller 
settings, so that the resources will reliably operate during grid disturbances.  

 Curtailment of electricity transfers to areas in need during periods of high regional demand 
is a growing reliability concern. During energy emergencies and periods of transmission 
system congestion, RCs and BAs may curtail area transfers for various reasons using 
established procedures and protocols. While the curtailments alleviate an issue in one part of 
the system, they can contribute to supply shortages or effect local transmission system 
operations in another area. Two recent extreme temperature events highlight the effect of 
transfer curtailments on area supply needs during energy emergencies. During the September 
2022 wide-area heat dome, a BA in the WECC-SW assessment area declared an energy 
emergency when the neighboring assessment area, California Independent System Operator 
(CAISO), curtailed transfers in order to meet the high demand within their own area. During 
Winter Storm Elliott, firm exports were curtailed from PJM during a period of widespread 
energy emergencies in the U.S. Eastern Interconnection.  

For the summer of 2023, several areas identified as having capacity or energy risks are relying 
on imports of electricity supplies. These areas include MISO, NPCC-Ontario, SERC-Central, and 
the assessment areas in the U.S. Western Interconnection. A wide-area heat event that 
severely affects regional demand or generator availability presents an added concern in areas 
that are dependent on imports for managing high electricity demand. 

 In addition to the risk items identified in the Key Findings, resource outages will continue 
to present challenges in many areas during “near-peak” demand conditions that occur in 
spring and fall. Many parts of North America experience elevated temperatures that extend 
beyond the summer (June–September) months into periods when BPS equipment owners 
and operators historically scheduled outages for maintenance. Increasingly, BAs are facing 
resource constrained periods during shoulder months as unseasonable temperatures 
coincide with generator unavailability. Careful attention to long-term weather forecasts and 
the potential for unusual heat patterns in the shoulder months is important to inform the 
need for more conservative outage coordination periods.  

  

5 https://www.nerc.com/pa/rrm/bpsa/Alerts%20DL/NERC%20Alert%20R-2023-03-14-01%20Level%202%20-%20Inverter-
Based%20Resource%20Performance%20Issues.pdf  
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Recommendations 
To reduce the risk of electricity shortfalls on the BPS this summer, NERC recommends the following: 

 RCs, BAs, and TOPs in the elevated risk areas identified previously in the key findings should 
take the following actions: 

 Review seasonal operating plans and the protocols for communicating and resolving 
potential supply shortfalls in anticipation of potentially extreme demand levels 

 Employ conservative generation and transmission outage coordination procedures 
commensurate with long-range weather forecasts to ensure adequate resource 
availability 

 Engage state or provincial regulators and policymakers to prepare for efficient 
implementation of demand side management mechanisms called for in operating plans  

 GOs with solar PV resources should implement recommendations in the inverter-based 
resource performance issues alert that NERC issued in March 2023.  

 RCs, BAs, and GOs in states affected by the new Good Neighbor Plan should be familiar with 
its provisions for ensuring electric reliability and have protocols in place to act to preserve 
generation resources when necessary to support periods of high demand. State regulators 
and industry should have protocols in place at the start of summer for managing emergent 
requests. 
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Discussion 
 
Summer Temperature and Drought Forecasts 
Peak electricity demand in most areas is directly influenced by temperature. Weather officials are expecting above normal temperatures for much of the United States while Canada is largely expected to see 
normal or below-normal average temperatures (see Figure 2). In addition, drought conditions continue across much of the western half of North America, resulting in unique challenges to area electricity supplies 
and potential impacts on demand.6 Assessment area load forecasts account for many years of historical demand data, often up to 30 years, to predict summer peak demand and prepare for more extreme 
conditions. Above average seasonal temperatures can contribute to high peak demand as well as an increase in forced outages for generation and some BPS equipment. Effective preseason maintenance and 
preparations are particularly important to BPS reliability in severe or prolonged periods of above-normal temperatures.  

 

Figure 2: United States and Canada Summer Temperature Outlook7  

                                                            
6 See North American Drought Monitor: https://www.ncdc.noaa.gov/temp-and-precip/drought/nadm/maps  
7 Seasonal forecasts obtained from U.S. National Weather Service and Natural Resources Canada: https://www.cpc.ncep.noaa.gov/products/predictions/long range/ and https://weather.gc.ca/saisons/prob e.html 
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Regional Assessments Dashboards 
The following assessment area dashboards and summaries were developed based on data and narrative information collected by NERC from the six Regional Entities on an assessment area basis. Guidelines and 
definitions are in the Data Concepts and Assumptions table. On-Peak Reserve Margin bar charts show the Anticipated Reserve Margin compared to a Reference Margin Level that is established for the areas to 
meet resource adequacy criteria. Prospective Reserve Margins can give an indication of additional on-peak capacity but are not used for assessing adequacy. The operational risk analysis shown in the following 
regional assessments dashboard pages provides a deterministic scenario for understanding how various factors that affect resources and demand can combine to impact overall resource adequacy. For each 
assessment area, there is a risk-period scenario graphic; the left blue column shows anticipated resources (from the Demand and Resource Tables), and the two orange columns at the right show the two demand 
scenarios of the normal peak net internal demand (from the Demand and Resource Tables) and the extreme summer peak demand determined by the assessment area. The middle red or green bars show 
adjustments that are applied cumulatively to the anticipated resources. Adjustments may include reductions for typical generation outages (maintenance and forced not already accounted for in anticipated 
resources) and additions that represent the quantified capacity from operational tools (if any) that are available during scarcity conditions but have not been accounted for in the SRA reserve margins. Resources 
throughout the scenario are compared against expected operating reserve requirements that are based on peak load and normal weather. The cumulative effects from extreme events are also factored in through 
additional resource derates or low-output scenarios. In addition, results from a probability-based resource adequacy assessment are shown in the Highlights section of each dashboard. Methods varied by 
assessment area and provided further insights into the risk conditions forecasted for the summer period. 
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Errata 
 
May 2023 

 The Risk Scenario Summaries for SERC-Central and SERC-East were corrected (page 23 and page 24) 
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About this Assessment 
NERC’s 2024 Summer Reliability Assessment (SRA) identifies, assesses, and reports on areas of concern regarding the reliability of the North American BPS for the upcoming summer season. In addition, the SRA 
presents peak electricity demand and supply changes and highlights any unique regional challenges or expected conditions that might affect the reliability of the BPS. The reliability assessment process is a 
coordinated reliability evaluation between the NERC Reliability Assessment Subcommittee, the Regional Entities, and NERC staff with demand and resource projections obtained from the assessment areas. This 
report reflects an independent assessment by NERC and the ERO Enterprise and is intended to inform industry leaders, planners, operators, and regulatory bodies so that they are better prepared to take 
necessary actions to ensure BPS reliability. This report also provides an opportunity for industry to discuss plans and preparations to ensure reliability for the upcoming summer period.  
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Key Findings
NERC’s annual SRA covers the upcoming four-month (June–September) summer period. This 
assessment evaluates generation resource and transmission system adequacy as well as energy 
sufficiency to meet projected summer peak demands and operating reserves. This includes a 
deterministic evaluation of data submitted for peak demand hour and peak risk hour as well as results 
from recently updated probabilistic analyses. Additionally, this assessment identifies potential 
reliability issues of interest and regional topics of concern. While the scope of this seasonal 
assessment is focused on the upcoming summer, the key findings are consistent with risks and issues 
that NERC highlighted in the 2023 Long-Term Reliability Assessment (LTRA), covering a 10-year 
horizon, and other earlier reliability assessments and reports.1  
 
The following findings are derived from NERC and the ERO Enterprise’s independent evaluation of 
electricity generation and transmission capacity as well as potential operational concerns that may 
need to be addressed for the 2024 summer. 
 

Resource Adequacy Assessment and Energy Risk Analysis 
All areas are assessed as having adequate anticipated resources for normal summer peak load 
conditions (see Figure 1). However, the following areas face risks of electricity supply shortfalls during 
periods of more extreme summer conditions. This determination of elevated risk is based on analysis 
of plausible scenarios, including 90/10 demand forecasts and historical high outage rates as well as 
low wind or solar photovoltaic (PV) energy conditions: 
 

• Midcontinent Independent System Operator (MISO): New solar and natural-gas-fired 
generation and additional demand response (DR) resources are offset by generator 
retirements, lower firm imports, and increased reserve requirements. MISO is expected to 
have sufficient resources, including firm imports, for normal summer peak demand. However, 
it can be challenging for MISO to meet above-normal peak demand if wind and solar resource 
output is lower than expected. Wind generator performance during periods of high demand 
is a key factor in determining whether there is sufficient electricity supply on the system or if 
external (non-firm) supply assistance is required to maintain reliability.  

• MRO-SaskPower: Despite being primarily a winter-peaking area, Saskatchewan can face high 
electricity demand during hot summer weather conditions. Since 2023, both electricity 
demand and supply resources have increased, resulting in a 1.2% increase in reserve margin 
for the summer. Unanticipated generator outages that coincide with peak demand can result 

 
1 NERC’s long-term, seasonal, and special reliability assessments are published on the Reliability Assessments web page.  

in insufficient reserves, a condition that operators will seek to alleviate through short-term 
transfers from neighbors and demand-side management.  

• NPCC-New England: With the retirement of two natural-gas-fired generators at Mystic 
Generating Station in May 2024 (1,400 MW combined summer capacity), ISO New England 
will have less capacity this summer. This makes it more likely that ISO New England will need 
to resort to operating procedures for obtaining resources or non-firm supplies from 
neighboring areas during periods of above-normal peak demand or low-resource conditions. 
Summer heat waves that extend over the entire area can limit the availability of excess 
supplies and increase the risk of energy emergencies in New England.  

• Texas RE-ERCOT: As a result of continued vigorous growth in both loads and solar and wind 
resources, there is a risk of emergency conditions in the summer evening hours when solar 
generation begins to ramp down. Contributing to the elevated risk is a potential need, under 
certain grid conditions, to limit power transfers from South Texas into the San Antonio region. 
These grid conditions can occur when demand is high and wind and solar output is low in 
specific areas, straining the transmission system and necessitating South Texas generation 
curtailments and potential firm load shedding to avoid cascading outages. 

• WECC-BC: The peak demand forecast in the province of British Columbia has increased by 
over 600 MW since 2023 (7.4%), contributing to a drop in Anticipated Reserve Margin by over 
10 percentage points. Much of the province is experiencing significant drought, and long-term 
precipitation deficits can challenge electricity production at some hydropower generators. 
Above-normal demand and low-resource conditions can result in the need for imports from 
neighboring areas. However, external assistance can be at risk during wide-area heat events.  

• WECC-CA/MX: New solar and battery resources are contributing to higher on-peak reserve 
margins (46.7%, up over 11 percentage points since 2023) for the upcoming summer. Winter 
precipitation and snowpack have alleviated drought conditions across California, making 
more output from the area’s hydropower resources available to balance variability in wind 
and solar output. Probabilistic assessments performed by WECC show that the risks of load 
loss are similar to Summer 2023, ranging from negligible to 0.8 loss of load hours (LOLH) 
depending on how much of the area’s new solar and battery resources (totaling nearly 6 GW 
of nameplate capacity) are completed over the summer. The loss-of-load risk in this analysis 
occurs primarily under above-normal demand and low-resource conditions (e.g., low solar 
output, below-normal imports due to wide-area heat conditions or transmission limitations). 
Furthermore, risk is concentrated in the Baja (Mexico) portion of the WECC-CA/MX 
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SPP, and British Columbia, the increases are among the highest and build on similar growth 
from the prior year. New data centers and cryptocurrency mining facilities are contributing to 
higher demand forecasts in ERCOT this summer, and some of these loads participate in 
demand-side management programs that can offset their impacts (see Evolving Demand-Side 
Management Programs). While resource additions in Texas, primarily solar PV, are outpacing 
demand increases, energy risks are growing during the hours when solar output is diminished. 
Further, transmission development is straining to connect new resources and deliver 
electricity supplies to growing load areas.  

• Occurrences involving the unexpected tripping of inverter-based resources (IBR) during grid 
disturbances continue to spread, underscoring the need for operator vigilance in the near 
term and urgent industry action on long-term solutions. The tripping of BPS-connected solar 
PV generating units during grid faults has caused sudden loss of generation resources (over 
wide areas in some cases). Industry experience with unexpected tripping of BPS-connected 
solar PV generation units can be traced back to the 2016 Blue Cut fire in California. Similar 
events have occurred as recently as Summer 2023.2 New event reports published by NERC 
analyzing the Southwest Utah disturbance (April 2023) and the California Battery Energy 
Storage disturbances (April and May 2022) illustrate that the reliability concern extends to 
more geographic areas and more than just solar PV resources. IBRs include most solar and 
wind generation as well as new battery energy storage systems (BESS) or hybrid generation 
and account for over 70% of the new generation in development for connecting to the BPS. 
IBRs respond to disturbances and dynamic conditions based on programmed logic and 
inverter controls. A common thread with these tripping events is the lack of IBR ride-through 
capability that causes a minor system disturbance to become a major disturbance. In March 
2023, NERC issued the Inverter-Based Resource Performance Issues Alert to Generator 
Owners (GO) of Bulk Electric System (BES) solar PV generating resources.3 As a Level 2 alert, 
it contains recommended actions for GOs of grid-connected solar PV resources, including 
steps to coordinate protection and controller settings, so that the resources will remain 
reliable during grid disturbances. NERC’s comprehensive Inverter-Based Resources Strategy 
and FERC Order No. 901 describe additional steps for the ERO and industry to ensure that IBRs 
operate reliably and that the system is planned with due consideration for their 
characteristics.4,5 

• Stored supplies of natural gas are at high levels, but continued vigilance is needed to ensure 
the reliability of fuel delivery to natural-gas-fired-generators.6 The natural gas supply and 
infrastructure is vitally important to electric grid reliability, particularly as variable energy 

 
2 See the ERO’s extensive IBR event reporting here: NERC Major Event Reports 
3 NERC Alert: Inverter Based Resource Performance Issues  
4 NERC IBR Activities 

resources satisfy more of our energy needs. Fuel supply and delivery infrastructure must be 
capable of meeting the ramp rates of natural-gas-fired generators as they balance the system 
when wind and solar generation output declines. No specific reliability issues have been 
identified for the upcoming summer, but Reliability Coordinators (RC) and Balancing 
Authorities (BA) should be cognizant of natural gas supply infrastructure outage and 
maintenance plans that could affect generators in their areas.  

• Expanded demand-side management programs are an added resource for operators that 
should be carefully considered in operating plans and monitored during peak demand 
periods. Formal DR programs involving commercial and industrial customers that have 
agreements with their load-serving entities to curtail load during high-demand periods have 
grown in many assessment areas. Additionally, some entities have launched programs with 
retail customers that also provide operator-controlled demand-side management 
capabilities. Operators will need to give special attention to new or expanded demand-side 
management programs in their planning if they are unfamiliar with protocols or uncertain 
about the amount of load relief that will be realized. These new mechanisms and protocols 
for controlling demand can support operating reliability and energy adequacy needs when 
they are effectively implemented and monitored. 

• Supply chain issues are delaying some new resource and transmission projects, raising 
concerns that some may not be completed prior to peak summer conditions. Lead times for 
transformers, circuit breakers, transmission cables, switchgears, and insulators have 
increased significantly since 2020. Additionally, PV panels are more difficult to procure. These 
longer lead times can affect new project construction, existing asset upgrades, pre-seasonal 
maintenance, and the interconnection of new resources and customers. Long-term mitigation 
strategies include lengthening ongoing construction timelines and ordering surplus inventory 
in advance. In the near term, supply chain issues can exacerbate concerns in elevated risk 
areas and add operating challenges for the summer across the BPS. Should project delays 
emerge, affected GOs and Transmission Owners (TO) must communicate changes to BAs, 
Transmission Operators (TOP), and RCs so that impacts are understood and steps are taken 
to reduce risks of capacity deficiencies or energy shortfalls. 

• Wildfire risk areas cover a smaller portion of North America at the start of summer, lowering 
the likelihood that the BPS will be affected by fire conditions. At the start of summer, 
Canadian wildfire information system officials assess that there is potential for above-average 
fire activity over a large region that extends from British Columbia to northwest Manitoba 

5 FERC Order No. 901 - Final Rule Reliability Standards to Address Inverter-Based Resources 
6 Short-Term Energy Outlook - U.S. Energy Information Administration (EIA) 
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and includes Alberta and Saskatchewan. In the United States, Climate Prediction Center and 
Predictive Services outlooks for early summer indicate that above-normal significant fire 
potential is limited to portions of the U.S. Southwest and West Texas.7 Nonetheless, wildfire 
risk in North America typically increases in later summer months as hotter and drier weather 
increases fire potential. BPS operation can be impacted in areas where wildfires are active as 
well as areas where there is heightened risk of wildfire ignition due to weather and ground 
conditions.  

 

Recommendations 
To reduce the risk of electricity shortfalls on the BPS this summer, NERC recommends the following: 

• RCs, BAs, and TOPs in the elevated risk areas identified in the key findings should take the 
following actions: 

▪ Review seasonal operating plans and the protocols for communicating and resolving 
potential supply shortfalls in anticipation of potentially extreme demand levels 

▪ Employ conservative generation and transmission outage coordination procedures 
commensurate with long-range weather forecasts to ensure adequate resource 
availability 

▪ Engage state or provincial regulators and policymakers to prepare for efficient 
implementation of demand-side management mechanisms called for in operating plans  

• GOs with solar PV resources should implement recommendations in the IBR performance 
issues alert that NERC issued in March 2023.8  

• State regulators and industry should have protocols in place at the start of summer for 
managing emergent requests from generators for air-quality restriction waivers. If warranted, 
U.S. Department of Energy (DOE) action to exercise emergency authority under the Federal 
Power Act (FPA) section 202(c) may be needed to ensure that sufficient generation is available 
during extreme weather conditions. 

 
7 NIFC North American Outlook 
 

8 Industry Recommendation: Inverter-Based Resource Performance Issues 
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Discussion 
 

Summer Temperature and Drought Forecasts 
Peak electricity demand in most areas is directly influenced by temperature. Weather officials are expecting above-normal temperatures for much of the United States and Canada (see Figure 2). In addition, 
drought conditions continue across much of Canada and the U.S. Southwest, resulting in unique challenges to area electricity supplies and potential impacts on demand.9 Assessment area load forecasts account 
for many years of historical demand data, often up to 30 years, to predict summer peak demand and prepare for more extreme conditions. Above-average seasonal temperatures can contribute to high peak 
demand as well as an increase in forced outages for generation and some BPS equipment. Effective preseason maintenance and preparations are particularly important to BPS reliability in severe or prolonged 
periods of above-normal temperatures.  

 

Figure 2: United States and Canada Summer Temperature Outlook10 
 
 

 
9 See North American Drought Monitor: https://www.ncdc.noaa.gov/temp-and-precip/drought/nadm/maps  
10 Seasonal forecasts obtained from U.S. National Weather Service and Natural Resources Canada: https://www.cpc.ncep.noaa.gov/products/predictions/long range/ and https://weather.gc.ca/saisons/prob e.html 
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In the province of Ontario, the Independent Electricity System Operator (IESO) has expanded DR 
programs for summer. Overall, this summer, the effective capacity of Ontario’s DR programs is 996 
MW, the equivalent of 4% of normal peak demand. This includes 805 MW of DR from the capacity 
auction. The Peak Perks program, launched in June 2023, will contribute 92 MW of effective capacity 
this summer through enrolled residential customers with smart thermostats that may be controlled 
at peak times. The IESO also launched the Interruptible Rate Pilot in July 2023. The pilot is designed 
to provide large-load customers with an interruptible rate in exchange for agreeing to interrupt 
demand during up to 15 event periods, each up to four hours long. The pilot will run for a three-year 
period and has two participants that will provide 76 MW of interruptible demand. 
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Regional Assessments Dashboards 
The following assessment area dashboards and summaries were developed based on data and narrative information collected by NERC from the six Regional Entities on an assessment area basis. Guidelines and 
definitions are in the Data Concepts and Assumptions table. On-peak reserve margin bar charts show the Anticipated Reserve Margin compared to a Reference Margin Level that is established for the areas to 
meet resource adequacy criteria. Prospective Reserve Margins can give an indication of additional on-peak capacity but are not used for assessing adequacy. The operational risk analysis shown in the following 
regional assessments dashboard pages provides a deterministic scenario for understanding how various factors that affect resources and demand can combine to impact overall resource adequacy. For each 
assessment area, there is a risk-period scenario graphic; the left blue column shows anticipated resources (from the Demand and Resource Tables), and the orange column at the right shows the two demand 
scenarios of the normal peak net internal demand (from the Demand and Resource Tables) and the extreme summer peak demand determined by the assessment area. The middle red or green bars show 
adjustments that are applied cumulatively to the anticipated resources. Adjustments may include reductions for typical generation outages (maintenance and forced not already accounted for in anticipated 
resources) and additions that represent the quantified capacity from operational tools (if any) that are available during scarcity conditions but have not been accounted for in the SRA reserve margins. Resources 
throughout the scenario are compared against expected operating reserve requirements that are based on peak load and normal weather. The cumulative effects from extreme events are also factored in through 
additional resource derates or low-output scenarios. In addition, results from a probability-based resource adequacy assessment are shown in the Highlights section of each dashboard. Methods varied by 
assessment area and provided further insights into the risk conditions forecasted for the summer period. 
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Review of 2023 Capacity and Energy Performance 
High temperatures, wildfires, and weather conditions challenged electric grid operators in many parts of North America to maintain a reliable supply of electricity during 2023. Prior to summer, NERC warned that 
much of North America was at risk of having insufficient resources to meet electricity demand if extreme temperatures and weather conditions were to develop. It is noteworthy that, after a summer of soaring 
temperatures, extended heat waves, and new electricity demand records, few high-level EEAs were issued, and no disruptions occurred as a result of inadequate resources. Nonetheless, operators at BAs, TOPs, 
and RCs faced significant challenges and drew upon procedures and protocols to obtain all available resources, manage system demand, and ensure the flow of supplies over the transmission network. Additionally, 
load-serving entities and state and local officials in many parts of North America used mechanisms and public appeals to lower customer demand during periods of strained supplies. The following section 
describes actual demand and resource levels in comparison with NERC’s 2023 SRA and summarizes 2023 resource adequacy events. 
 

Eastern Interconnection–Canada and Québec Interconnection 
Systems in parts of Canada experienced challenging conditions early in the summer from high electricity demand and wildfires over large areas. Electricity transfers from Québec to neighboring Maritimes and 
New England were curtailed or disrupted during periods in May and June when wildfires affected transmission facilities. Peak electricity demand in Ontario occurred in early September at a level near the 90/10 
demand forecast. Additional imports helped the area meet the extreme demand.  
 
Manitoba Hydro and SaskPower both experienced peak electricity demand in excess of 90/10 summer forecasts. Manitoba Hydro’s peak occurred at the start of summer in June. Operators had sufficient reserves 
and were able to export supplies during the peak period to neighboring areas.  
 
SaskPower peak electricity demand occurred in late July. A forced outage at a large thermal generator early in the summer contributed to operating challenges over much of the summer period. At the time of 
peak demand, forced outages were significantly higher than typical for summer peak periods.  
 

Eastern Interconnection–United States 
In SPP, summer electricity demand peaked in August and exceeded 90/10 forecasts. At the hour of peak demand, SPP experienced near-normal levels of forced thermal generation outages. Wind resource 
performance at the time of peak demand exceeded seasonal peak forecasts, helping to alleviate the strain on supplies. However, during periods in June and July, operators at SPP issued resource advisories during 
periods of forecasted high demand and low or uncertain wind resource output.  
 
MISO also experienced peak electricity demand during the same period in August; however, demand was between the normal and 90/10 summer peak forecast levels. Wind and solar resource output at the time 
of peak demand were below expectations for summer on-peak contributions. Forced outages of thermal units, however, were lower than expected. An EEA (level 2) was issued in August due to high forecasted 
loads and wind uncertainty. MISO used operating procedures to ensure that sufficient reserves were maintained during periods of high electricity demand and high forced generator outages at times throughout 
the summer.  
 
PJM experienced peak electricity demand in late July at a level between normal summer peak and the 90/10 forecast. Wind and solar resource output were below seasonal peak expectations, while low thermal 
generator outages were reported.  
 
Peak electricity demand at NYISO and ISO-NE occurred in early September and fell below average summer peak forecasts.  
 
Systems in the U.S. Southeast experienced peak demand above the 90/10 forecasts in mid to late August. Solar resource output exceeded the expected contributions for the peak demand period. Electricity 
imports into resource-constrained areas helped BAs maintain reserves during high demand periods.  
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Texas Interconnection–ERCOT 
Extended heat waves led to record-setting system electricity demand in the ERCOT system throughout Summer 2023. Peak electricity demand occurred in mid-August at a level exceeding the 90/10 demand 
forecast. At the time of peak demand, wind and solar generation were slightly below expected levels for peak demand periods, and thermal generator outages were also slightly higher than normal for peak 
periods. Nonetheless, operators were able to maintain sufficient reserves. At various times throughout the summer, ERCOT issued public appeals for conservation to help manage high demand periods and 
evening periods when output from the solar resources is diminished. On September 6, ERCOT declared an EEA (level 2) to address a low-frequency condition on the system during a period of unusually high 
demand, declining solar output, and low wind output. Transmission system constraints led to the curtailment of some supply from wind resources in southern parts of the system. No load was shed during the 
event. 
 

Western Interconnection–Canada 
At the start of summer, the province of Alberta was in a state of emergency as a result of active wildfires and the threat of spreading from hot and dry conditions. A period of high demand from heat and humidity 
that coincided with generator forced outages and low wind conditions triggered an EEA. Alberta’s system peak demand occurred in late July at a level above normal summer peak demand forecasts but below 
the 90/10 level. Wind and solar resource outputs were above seasonal forecast levels for peak demand periods. High temperatures in late August led to high demand at a time of planned transmission system 
maintenance. An EEA (level 3) was triggered when low wind conditions and insufficient imports resulted in reserve shortage.  
 
The BC Hydro system also experienced peak electricity demand in early August at a level near the 90/10 summer peak forecast.  
 

Western Interconnection–United States 
The California-Mexico assessment area, which consists of the CAISO, Northern California, and CENACE BAs, experienced system peak electricity demand in mid-August at a level between the average summer 
peak demand forecast and the 90/10 peak demand forecast. Public appeals to shift electricity use to off-peak hours were used during some high-demand periods. The Mexico portion of the assessment area 
faced reserve shortages during periods in July and August as a result of high demand, generator outages, and unavailability of imports.  
 
System peak electricity demand in the U.S. Northwest also occurred in mid-August and was below normal summer peak demand forecasts.  
 
The U.S. Southwest experienced extended heat conditions and demand levels that exceeded normal summer peak demand forecasts. Wind and solar output fell below expected levels during the peak demand 
period.  
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