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The vision for the Electric Reliability
Organization (ERO), which is
comprised of 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
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Risk Assessment

Performance Analysis Event Analysis Situational Awareness Reliability Assessments
Focus: past Focus: specific events Focus: current events Focus: future
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Reliability
Guideline

Technical
Engagement

Electric Reliability Organization:
Reliability Risk Mitigation Toolkit

Reliability
Standards

Reliability
Assessment

NERC %
Alert: Level 1
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Long-Term Reliability Assessment (LTRA)

¢ 10-year assessment of resource capacity and energy ¢ Coordination and review with Regional Entities

risks and stakeholders
e Uses industry’s demand and generation forecasts ¢ Includes emerging issues that can impact future
and transmission projections reliability
[yeym—
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NERC

: (ey Findings

.Over half of North America is at risk of energy shortfalls over the next 10 years

‘Projected generator retirements remain at high levels and accelerate the need for resources

Projections of future resources reflect slower rate of additions

.Demand growth is rising rapidly driven by electrification, data centers, and industrial load

‘The criticality of the natural gas system to support electric demand swings intensifies

‘ Transmission development is increasing, with more projects in planning phases
6
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Risk of Energ

Limited Imports
from WECC NW

I High Risk — Shortfalls occurring in
normal peak conditions

| Demand Growth

[[] Elevated Risk — Shortfalls occurring in
extreme conditions

= Normal Risk — Shortfalls not expected
under studied conditions

Note: Risk Determination using
NPCC established resource adequacy criteria (1-
Maritimes day-in-10 years) and National Academy of
Engineering Report Criteria for load-loss
and unserved energy

Generator
Retirements

Limited Dispatchable
Generation
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Big risks and trends from the LTRA’s energy and capacity assessment
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Projected Generator Retirements

MW

Fossil-fired and Nuclear Generator Retirements by

Reserve Margin Shortfall Projections

2034 by Region Over the 10-Year Period
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115 GW of expected thermal generator retirements through 2034 (78 GW confirmed; 37 GW announced)
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Slower Rate of Additions

Resources in Interconnection Process Solar On-Peak Capacity
Includes Tier 1 (Signed Agreements) and Tier 2 (Processing) Prior-Year Projection vs. Actual
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NERC

e Demand Growth Is Accelerating

10-Year Bulk Power System Peak Demand Growth 10-Year Peak Demand Growth
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W 10-Year Summer Growth (MW) = 10-Year Winter Growth [MW]

134 GW of summer peak demand growth; 149 GW of winter peak demand growth
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Demand continues to be a big focus for the long-term. Looking at 2023, the 10-year peak
demand was increasing at the highest rate in last three decades. Further growth was projected
in part due to increases in electrification and EV adoption. Now in 2024’s early look, we see
Peak demand growth is increasing at an even higher rate than in 2023 and 2024 records the
highest CAGR in the last 20 years. Lots of this increased growth in demand can be attributed to
data centers, large commercial and industrial loads, vehicle electrification, and heat pumps
showcasing as the predominant drivers. NERC is studying the impacts on some of these new
demand drivers, such as large commercial and industrial loads. A new RSTC task force has been
created to address this.
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Voltage Sensitive Load Loss Events

NPCC

EI Data Center
Load Loss Events

« 1500 MW Load Loss (July 2024)
= 1800 MW Load Loss (February
2025)

ERCOT Crypto Mining
Load Loss Events

25 Loss Events (November

2023-January 2025)
100-400 MW Load Loss

Texas RE /7
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Criticality of Natural Gas Intensifies
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NERC

e ——— Transmission Development Is Increasing

2024 LTRA Cumulative Transmission Projects 2024 LTRA Transmission Project Primary Driver
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2023 LTRA: Little change in transmission miles projections over the course of the 10-year
assessment period. 2024 LTRA Preliminary Information: Indicators point to more investment
and enhancements to regional planning processes to support expansion. The amount of BPS
transmission projects reported to NERC as under construction or in planning for construction
over the next 10 years has increased, indicating an overall increase in transmission
development. Siting and permitting challenges continue to inflict delays in transmission
expansion planning. Regional transmission planning processes are adapting to manage energy
transition, but impediments to transmission development remain.

Implications: Assessments should evolve to evaluate transfer capability and benefits to
reliability. The Interregional Transfer Capability Study (ITCS) will create a foundation for
transmission assessment that will shape the transmission assessment within the LTRA.
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Increasing Transfer Capability Can Reduce Energy

Shortfalls

ITCS Prudent Additions to Transfer Capability

NERC Interregional Transfer Capability Study (ITCS)

finding: 35 GW additional transfer capability in the U.S.

d h

would improve energy in extreme

Transmission alone will not resolve all identified
shortfalls = supply resources are needed

ITCS recommendations to planners include considering
all options to address system needs:

= Transmission and transfer capability
= Local generation and storage

= Demand-side management
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ITCS Prudent Additions to Transfer Capability

NERC performed the ITCS to meet the requirements of the Fiscal Responsibility Act of 2023. Study
information and results can be found on NERC's ITCS Webpage
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2024 LTRA Recom

Resource planners, market operators, and regulators| carefully
manage generator deactivations

NERC and Regional Entities| improve the LTRA with energy metrics,
consistent methods, and wide-area energy analysis

Regulators and Policymakers| streamline siting and permitting to
remove barriers to resource and transmission development

Regulators, industry, and gas industry| implement a framework for
addressing reliability needs of the interconnected energy system

I1SOs/RTOs, regulators| continue steps to ensure sufficient Essential
Reliability Services
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2025 Summer Reliability Assessment

Summer Reliability Trends and Insights

¢ Weather services are expecting above-average summer
temperatures across much of North America and continued below-
average precipitation in the Northwest and Midwest

¢ Load growth is driving higher peak demand forecasts and
contributing to resource and transmission adequacy challenges in
many areas

Aging generation facilities present increased challenges to
maintaining generator readiness and resource adequacy

¢ Battery resource additions are helping reduce energy shortfall risks
that can arise from resource variability and peaks in demand

¢ Grid operators need to remain vigilant for the potential of inverter-
based resources (IBR) to unexpectedly trip during grid disturbances

Seasonal Risk Assessment Summary

Operators of natural-gas-fired generators should maintain lines of
communication with natural gas system operators to support electric
grid reliability

Potential for insufficient operating reserves in normal peak
conditions

Potential for insufficient operating reserves in extreme conditions

Sufficient operating reserves expected
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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

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.

Across the U.S. portion of the Western Interconnection, over 6.5 GW of installed solar capacity
has been added, along with nearly 7 GW in battery storage. The resources are expected to
provide close to 14 GW in on-peak capacity. In British Columbia, new hydroelectric generators
were commissioned, contributing to an additional 500 MW in capacity for the summer. The
resource additions have alleviated capacity and energy shortfall risks identified in these
assessment areas prior to Summer 2024 and provide supplies across the Western
Interconnection.
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