
  

 

                                

 

  

2022 Summer  Reliability Assessment  
 May 2022  
 



 2022 Summer Reliability Assessment  

 

 

Table of Contents  
Preface ................................................................................................................................................ 2 

About this Assessment ........................................................................................................................ 3 

Key Findings ........................................................................................................................................ 4 

Summer Temperature and Drought Forecasts ................................................................................... 7 

Wildfire Risk Potential and BPS Impacts ............................................................................................. 8 

Risk Discussion .................................................................................................................................... 9 

Transfers in a Wide-Area Event ........................................................................................................ 13 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Regional Assessments Dashboards ................................................................................................... 14 

MISO ............................................................................................................................................ 15 

MRO-Manitoba Hydro ................................................................................................................. 16 

MRO-SaskPower .......................................................................................................................... 17 

NPCC-Maritimes .......................................................................................................................... 18 

NPCC-New England ...................................................................................................................... 19 

NPCC-New York ........................................................................................................................... 20 

NPCC-Ontario ............................................................................................................................... 21 

NPCC-Québec .............................................................................................................................. 22 

PJM .............................................................................................................................................. 23 

SERC-East ..................................................................................................................................... 24 

SERC-Central ................................................................................................................................ 25 

SERC-Southeast ............................................................................................................................ 26 

SERC-Florida Peninsula ................................................................................................................ 27 

SPP ............................................................................................................................................... 28 

Texas RE-ERCOT ........................................................................................................................... 29 

WECC-NWPP-AB .......................................................................................................................... 30 

WECC-NWPP-BC .......................................................................................................................... 31 

WECC-CA/MX ............................................................................................................................... 32 

WECC-NWPP-US .......................................................................................................................... 33 

WECC-SRSG .................................................................................................................................. 34 

Data Concepts and Assumptions ...................................................................................................... 35 

Resource Adequacy ........................................................................................................................... 37 

Changes from Year-to-Year ............................................................................................................... 38 

Net Internal Demand ........................................................................................................................ 39 

Demand and Resource Tables ........................................................................................................... 40 

Variable Energy Resource Contributions .......................................................................................... 45 



 2022 Summer Reliability Assessment  

 

 

Preface  
The vision for the Electric Reliability Organization Enterprise, which is comprised of the North American Electric Reliability Corporation (NERC) and the six Regional Entities, 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.  
 

Reliability | Resilience | Security 
Because nearly 400 million citizens in North America are counting on us 

 
The North American BPS is made up of six Regional Entities boundaries as shown in the map below. The multicolored area denotes overlap as some load-serving entities participate in one Regional Entities 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 
Assessments Dashboards section. 

 
 
 
 
 
 
 
 
 

  

MRO Midwest Reliability Organization 

NPCC Northeast Power Coordinating Council 

RF ReliabilityFirst 

SERC SERC Reliability Corporation 

Texas RE Texas Reliability Entity 

WECC WECC 
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About this Assessment  
NERCΩǎ 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 EnterpriseΩǎ ƛƴŘŜǇŜƴŘŜƴǘ 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  
b9w/Ωǎ ŀƴƴǳŀƭ {RA covers the upcoming four-month (JuneςSeptember) 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 EnterpriseΩǎ ƛƴŘŜǇŜƴŘŜƴǘ ŜǾŀƭǳŀǘƛƻƴ ƻŦ ŜƭŜŎǘǊƛŎity 
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 entit ies 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 aL{hΩǎ 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:  

Á 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 ²9//Ωǎ 
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.  

Á 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 yearsτpredominantly 
solar and some windτhave 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.  

Á 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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¶ All other areas have sufficient resources to manage normal summer peak demand and are 

at low risk of energy shortfalls from more extreme demand or generation outage 
conditions. Anticipated Reserve Margins meet or surpass the Reference Margin Level, 
indicating that planned resources in these areas are adequate to manage the risk of a capacity 
deficiency under normal conditions. Furthermore, based on risk scenario analysis in these 
areas, resources and energy appear adequate. 

 

Figure 1: Summer Relia bility Risk Area Summary  
 

Seasonal Risk Assessment Summary  

High  Potential for insufficient operating reserves in normal peak conditions 
Elevated  Potential for insufficient operating reserves in above-normal conditions 

Low  Sufficient operating reserves expected 
 
 

Other Reliability Issues for Summer  

¶ Supply chain issues and commissioning challenges on new resource and transmission 
projects are a concern in areas where completion is needed for reliability during summer 
peak periods. Assessment areas report that some generation and transmission projects are 
being impacted by product unavailability, shipping delays, and labor shortages. At the time of 
this assessment publication, WECC-CA/MX, and WECC-SRSG have sizeable amounts of 
generation capacity in development and included in their resource projections for summer. 
In Texas (ERCOT), transmission expansion projects are underway to alleviate transmission 
constraints and maintain system stability as the BPS is adapted to rapid growth in new 
generation; delays or cancellations of transmission projects can cause transmission system 
congestion during peak conditions and affect the ability to serve load in localized areas. 
Should project delays emerge, affected Generator Owners (GOs) and Transmission Owners 
must communicate changes to Balancing Authorities (BAs), Transmission Operators, and 
Reliability Coordinators, so that impacts are understood and steps are taken to reduce risks 
of capacity deficiencies or energy shortfalls.  

¶ Coal-fired GOs are having difficulty obtaining fuel and non-fuel consumables as supply 
chains are stressed. No specific BPS reliability impacts are currently foreseen; however, coal 
stockpiles at power plants are relatively low compared to historical levels. Some owners and 
operators report challenges in arranging replenishment due to mine closures, rail shipping 
limitations, and increased coal exports. Some GOs have implemented controls to maintain 
sufficient stocks for peak months while BAs and Reliability Coordinators are continuing to 
conduct fuel surveys and monitoring the situation. 

¶ The electricity and other critical infrastructure sectors face cyber security threats from 
Russia and other potential actors amid heightened geopolitical tensions in addition to 
ongoing cyber risks. Russian attackers may be planning or attempting malicious cyber activity 
to gain access and disrupt the electric grid in North America in retaliation for support to 
Ukraine. The Electricity Infrastructure Sharing and Analysis Center (E-ISAC) continues to 
exchange information with its members and has posted communications and guidance from 
government partners and other advisories on its Portal. E-ISAC members are encouraged to 
check in regularly to receive updates and 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. 

¶ Unexpected tripping of solar photovoltaic (PV) resources during grid disturbances continues 
to be a reliability concern. In May and June 2021, the Texas Interconnection experienced 
widespread solar PV 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.  
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¶ During these events, widespread loss of solar PV resources was also coupled with the loss of 

synchronous generation, unintended interactions with remedial action schemes, and some 
tripping of distributed energy resources. As industry urgently takes steps to address systemic 
reliability issues through modeling, planning, and interconnection processes, system 
operators in areas with significant amounts of solar PV resources should be aware of the 
potential for resource loss events during grid disturbances.  

¶ An active late-summer wildfire season in the Western United States and Canada is 
anticipated, posing BPS reliability risks. Government agencies warn of the potential for 
above-normal wildfire risk beginning in June across much of Canada, in the U.S. South Central 
states, and Northern California. If drought conditions persist, the fire outlook for late summer 
would likely extend across the Western half of North America. The interconnected 
transmission system can be impacted in areas where wildfires are active as well as areas 
where there is heightened risk of wildfire ignition due to dry weather and ground conditions. 
In addition, smoke from wildfires can cause diminished output from solar PV resources, and 
electricity supply will be affected by lower output from BPS-connected solar PV resources. 
Conversely, system demand may increase as part of distribution demand served by rooftop 
solar PV is less in smoky conditions.  

 

 

 

 

 

 

 

 

 

 

 

 

 

ERO Action s to Reduce Risks of Unexpected Solar PV Tripping  

Industry experience with unexpected tripping of BPS-connected solar PV generation units can be 
traced back to the 2016 Blue Cut fire in California, and similar events have occurred as recently as 
Summer 2021. A common thread with these events is the lack of inverter-based resource (IBR) ride-
through capability causing a minor system disturbance to become a major disturbance. The latest 
disturbance report reinforces that improvements to NERC Reliability Standards are needed to 
address systemic issues with IBRs. At a high level, these include the following:  

¶ Performance-Based Requirements: A number of NERC Reliability Standards require 
documentation that demonstrates compliance with the requirement (i.e., PRC-024-3); 
however, they do not specify a certain degree of performance that must be met. NERC has 
initiated action against this issue by developing a standards authorization request and 
strongly recommends that PRC-024 be retired and replaced with a comprehensive ride-
through standard that focuses specifically on the generator protections and controls. 

¶ Performance Validation Requirement: NERC has initiated action against this issue by 
developing a reliability guideline on interconnection requirements as well as issuing 
recommendations from recent disturbance reports. NERC strongly recommends that a 
performance validation standard be developed that ensures that Reliability Coordinators, 
Transmission Operators, or BAs are assessing the performance of interconnected facilities 
during grid disturbances, identifying any abnormalities, and executing corrective actions 
with affected facility owners to eliminate these issues. This requires entities to have strong 
interconnection requirements as NERC highlights in its reliability guidelines and 
disturbance reports.  

¶ Electromagnetic Transient Modeling and Model Quality Assurance: NERC has initiated 
action against this issue by issuing recommendations in recent disturbance reports and 
strongly recommends that electromagnetic transient (EMT) modeling and studies be 
incorporated into NERC Reliability Standards to ensure that adequate reliability studies are 
conducted to ensure reliable operation of the BPS moving forward. Existing positive 
sequence simulation platforms have limitations in their ability to identify possible 
performance issues, many of which can be identified using EMT modeling and studies. As 
the penetration of IBRs continues to grow across North America, the need for EMT 
modeling and studies will only grow exponentially. Furthermore, NERC Reliability Standards 
need enhancements to ensure that model accuracy and model quality checks are explicitly 
defined. 
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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 Outlook 2  

                                                            
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 

7 

https://www.ncdc.noaa.gov/temp-and-precip/drought/nadm/maps
https://www.cpc.ncep.noaa.gov/products/predictions/long_range/
https://weather.gc.ca/saisons/prob_e.html
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Wildfire  Risk Potential and BPS Impacts  
Above-normal fire risk at the beginning of the summer exists in much of Canada as well as in the U.S. South Central states, Northern California, and Oregon, setting the stage for an active fire season at the 
beginning of the summer (see Figure 3). In late summer, hotter and drier conditions are expected to cause elevated fire risk in California and the U.S. West Coast. 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. 

 

Figure 3: North American Seasonal Fire Assessment for June and July  2022 3 
 
Wildfire prevention planning in California and other areas includes 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. In January 2021, the ERO published the Wildfire Mitigation Reference Guide4 to promote preparedness within the North American electricity power 
industry and share the experience and practices from utilities in the Western Interconnection. 

                                                            
3 See North American Seasonal Fire Assessment and Outlook, April 2022: https://www.predictiveservices.nifc.gov/outlooks/NA_Outlook.pdf 
4 See the NERC Wildfire Mitigation Reference Guide, January 2021: https://nerc.com/comm/RSTC/Documents/Wildfire%20Mitigation%20Reference%20Guide_January_2021.pdf  

Fire Assessment 
    Below Normal 
    Normal 
    Above Normal 

  

https://www.predictiveservices.nifc.gov/outlooks/NA_Outlook.pdf
https://nerc.com/comm/RSTC/Documents/Wildfire%20Mitigation%20Reference%20Guide_January_2021.pdf
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Risk Discussion  
 

WECC: Western Interconnection  
An elevated risk of energy emergencies persists across the U.S. Western Interconnection this summer as dry hydrological conditions threaten the availability of hydroelectric energy for transfer. Periods of high 
demand over a wide area will result in reduced supplies of energy for transfer, causing operators to rely primarily on alternative resources for system balancing, including natural-gas-fired generators and battery 
systems. 
 
Throughout the Western Interconnection, BAs rely on flexible resources to support balancing the increasingly weather-dependent load with the variable energy generation within the resource mix. Dispatchable 
ƎŜƴŜǊŀǘƛƻƴ ŦǊƻƳ ƘȅŘǊƻŜƭŜŎǘǊƛŎ ŀƴŘ ǘƘŜǊƳŀƭ Ǉƭŀƴǘǎ ƛƴǘŜǊƴŀƭ ǘƻ ǘƘŜ .!Ωǎ ŀǊŜŀ ŀǎ ǿŜƭƭ ŀǎ ƛƳǇƻǊǘǎ of surplus energy in another area are called upon by operators when area shortfalls are anticipated. Under normal 
conditions, there is sufficient energy and resource capacity and an adequate transmission network for transfers between areas to meet system ramping needs. However, conditions like wide-area heat events 
can reduce the availability of resources for transfer as areas serve higher internal demands. Additionally, transmission networks can become stressed when events like wildfires or wide-area heatwaves cause 
network congestion. The growing reliance on transfers within the Western Interconnection and falling resource capacity in many adjacent areas increases the risk that extreme events will lead to load interruption. 
 
 

Recent Heatwave Events in the Western Interconnection  

From August 14 through August 19, 2020, the Western United States suffered an intense and prolonged heatwave that affected many areas across the Western Interconnection.5 Because of above-average 
temperatures, generation and transmission capacity struggled to keep up with increased electricity demand. Throughout many supply-constrained hours over this same period, generation resource output was 
below preseason peak forecasts for nearly all resource types, including natural gas, wind, solar, and hydroelectric. During the event, 10 Western Interconnection BAs issued 18 separate energy emergency 
alerts (EEA). The impacts of the August heatwave struck the entirety of the Western Interconnection and caused a peak demand record of 162,017 MW on August 18, 2020, at 4:00 p.m. Mountain time. 
Although demand peaked on August 18, the most severe reliability consequence of the heatwave event occurred at the beginning, when 1,087 MW of firm load was shed on August 14 and 692 MW was shed 
on August 15 in California. System operators at the California ISO initiated rotating electricity outages to reduce demand during early evening hours so that operating reserves would be sufficient to prevent 
even greater consequences for the system. 
 
The West experienced another wide-area extreme temperature event in 2021. From late-June through mid-July, high temperatures extended over a broad area that included Northern California, Idaho, Western 
Nevada, Oregon, and Washington state in the United States as well as in British Columbia and (in its latter phase) Alberta, Manitoba, the Northwest Territories, Saskatchewan, and Yukon areas in Canada. 
Temperatures reached 121 degrees Fahrenheit in some areas, and peak demand records were set in British Columbia and Alberta. BAs in California, the U.S. Northwest, and the Canadian province of 
Saskatchewan issued EEAs.  

 
In summer, ²9//Ωǎ CA/MX, the Northwest Power Pool (NWPP), and SRSG assessment areas can be exposed to greater risk of resource shortfalls for the hours that immediately follow afternoon peak demand. 
The reason the risk is greater in these hours is that solar resource output is diminishing with the setting sun while demand is still near its daily high. The scenarios for all three areas shown in Figure 4 illustrate 
(six charts) how the need for imports changes from the peak demand hour to the higher risk hours that follow; see the Data Concepts and Assumptions for more information about these charts. Anticipated 
resources in the high risk hours are lower than the on peak hours due to reduced solar PV output. During periods of peak demand and normal forced outages, anticipated resources in each assessment area 
provide the needed energy to ensure demand and operating reserve requirements are met. Demand or resource derates from extreme conditions that cannot be remedied with imports will result in energy 
emergencies and the potential for load shedding. In prior summers, only CA/MX had greatest risk exposure in hours after peak demand; off-peak risk has increased in other parts of the Western Interconnection 
this year.  

                                                            
5 WECC August Heat Wave Event information: ²9//Ωǎ August Heat Wave Analysis Presentation 

https://www.wecc.org/Administrative/WECC%20Board%20Technical%20Workshop%20-%20Heat%20Wave%20Event%20-%20Final%202.pdf
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WECC-CA/MX On-Peak  WECC-CA/MX Risk Hour (8:00 p.m. local) 

 

  
WECC-NWPP-US On-Peak WECC-NWPP-US Risk Hour (7:00 p.m. local) 

Figure 4: Risk Scenarios for WECC U.S. Assessment Areas  

Total imports 
increase from 13.1 
GW for on-peak 
conditions to 17.4 GW 
during the projected 
risk hour to meet 
operating reserve 
requirements 

Total imports 
increase from 12.6 
GW for on-peak 
conditions to 13.5 
GW during the 
projected risk hour 
to meet operating 
reserve 
requirements 








































































