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• Coordination and Review with 
Regional Entities and 
Stakeholder Groups

Seasonal Reliability Assessments

• Identify and assess areas of 
concern for upcoming season

• Provide electricity demand 
and supply projections

• Discuss industry preparations
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2021-22 Winter Risk Assessment
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Percentages indicate the projected reserve margin under extreme conditions
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• Planned reserves based on average peak 
conditions can give a false indicator of risk

• NERC analyzed extreme weather risk factors
 Higher demand levels than normal peak

 Reduced supply due to generator outages, fuel 
limitations, and low temperature performance

• Analysis uses generator performance data 
from extreme weather events

Extreme Weather Risk Analysis
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• Natural gas-fired generators provides 44% of the on-peak 
generation mix in MISO
 94% Thermal         3% Wind                3% Hydro

 Wind contribution: 3.8 GW (17% of nameplate wind capacity)

MISO Winter Resources
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• Winter reserve margins exceed the MISO Reference Margin 
Level (18.3%)

• Resources are sufficient for normal winter peak demand

MISO Reserve Margin

Planning Reserve 
margin = 48.5%
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• Resources are sufficient even with normal generator outages

MISO Reserve Margin

Reserve margin 
decreases to 20.5%
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• Increased electricity demand and reduced supplies due to 
generation outages and derates results in a shortfall

MISO Reserves – Extreme Conditions

Includes 9 GW of natural gas 
generator outages and 

derates (of 64 GW existing)

Reserve margin 
decreases to -1.2%
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• Above-normal demand and generator outage lowers reserve 
margin but able to meet operating reserve requirements

PJM Reserves – Extreme Conditions

Reserve margin 
decreases from 42% 

to 11%
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• Limited natural gas infrastructure to serve 
electric generation in extreme conditions

• Southern California – limited storage and 
lack of redundant supply pipelines
 Ruptured pipeline is reducing flow into California

 Mitigating with increased storage at Aliso Canyon

• New England – pipeline constraints during 
extreme cold temperatures
 Simultaneous demand for natural gas for heating 

homes and operating electric generators

 Other fuels (oil or LNG) substituted but supplies 
are limited

Natural Gas Infrastructure Risk Areas

California-Mexico

ISO New England
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• NERC issued an advisory to owners 
and operators in August

• Included mandatory questions to help 
NERC evaluate the Bulk Electric 
System’s winter readiness

• Key takeaway for grid operators: be 
prepared with operating plans for 
extreme winter weather

NERC Alert – Extreme Cold Weather 
Operations

Alert Posted on NERC.com

https://www.nerc.com/pa/rrm/bpsa/Alerts%20DL/NERC%20Alert%20R-2021-08-18-01%20Extreme%20Cold%20Weather%20Events.pdf
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Fuel Availability

• Coal stockpiles declined 
rapidly leading up to winter

• Natural gas in storage was 
below average levels

• Grid operators continue to 
monitor fuel levels closely

Source: EIA

Coal Stocks by Type

Gas in Storage
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To reduce the risks of energy shortfalls on the BPS this winter:

• Generators should take proactive steps to prepare for winter 
conditions and communicate with grid operators.

• Grid operators should prepare to implement cold weather 
operating plans, conduct drills, and poll generators for fuel and 
availability status.

• Load-serving entities should review critical loads to prevent 
inadvertent disruptions and ensure alert systems are in place to 
prepare their customers.

• Regulators should support requested environmental waivers.

WRA Recommendations
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Some Areas Are Showing Signs of 
Anticipated Shortfalls

• Resource Adequacy and 
Energy Sufficiency
 MISO, California, and Ontario

| projecting capacity shortfalls

 California, U.S. Northwest and
Southwest | projecting 
periods of insufficient energy

• Extreme Weather Risks
 Texas, California, and U.S. 

Northwest | Insufficient 
flexible generation for peak 
demand

 New England, California, and
Southwest | Natural gas 
infrastructure limitations

Long-Term Reliability Assessment Risk Map 
2022 - 2026
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A Closer Look at California

Capacity

Capacity 

Shortfall

When only looking at capacity, 

conditions appear reliable until 2026
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A Closer Look at California

Capacity EnergyCapacity

Capacity 

Shortfall

When only looking at capacity, 

conditions appear reliable until 2026

WECC Assessment of Resource Adequacy 

California Demand-at-Risk in 2022

10 Loss-of-Load Hours and 5.8 GWh of 

Unserved Energy in 2022
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• Wide-area long duration extreme weather threatens reliability
 More variability during winter peak electricity demand

 Diminished output / unavailability of resources

 Generator availability and natural gas fuel assurance

Increasing Energy Risks during 
Extreme Weather

Solar, Wind, and Transfers - Contribution at Peak Demand
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• Unexpected tripping of solar PV 
generation observed during grid events

• Rapid growth in solar PV resources 
connecting to the BPS continues

• Action needed to reduce risks
 Adhere to NERC Reliability Guidelines

 Improve FERC Generator Interconnection 
Procedures and Agreements

 Enhance NERC Reliability Standards

Risks from Inverter Performance Issues
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ERO Priority Focus Areas

• Improve BES resilience for wide-spread long-
term extreme temperature events

• Deepen planning and operating focus beyond 
capacity adequacy, towards energy sufficiency

• Enhance and develop new Standards: cyber, 
weatherization, energy sufficiency, and 
inverter performance
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• Texas - ERCOT 
 Total load shed 20,000 MW at peak

 Load shed request duration: 70.5 hours

 Customer outage across Texas: 3.7M

 Lowest Frequency: 59.3 Hz

 Installed capacity out of service: 52,277 MW 

o Natural Gas generation offline: 26,000 MW

o Wind generation offline due to icing: 14,000 MW

• Midwest to Louisiana - MISO 
 Load shed: 1,430 MW 

 Installed capacity out of service: 59,000 MW

• Dakotas to Southern Plains - SPP  
 Load shed: 3,443 MW 

 Installed capacity out of service: 25,000 MW

More Widespread than Texas

*Additional load shedding in 

Northern parts of Mexico 

due to natural gas shortage
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Joint Inquiry - Key Findings

1. Generation Freezing Issues

2. Natural Gas Fuel Supply Disruptions 

3. Natural Gas and Electric Reliability Interdependency

4. ERCOT Firm Load Shed Affected Natural Gas 
Facilities

5. Manual and Automatic Load Shed Coordination

6. Electric Reliability Coordination
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