ENERGY SYSTEMS AND CLIMATE ANALYSIS GROUP

NEWSLETTER AND RESEARCH HIGHLIGHTS

Greetings,

We are pleased to offer the newest installment of EPRI's Energy Systems and Climate
Analysis (ESCA) newsletter.

This newsletter highlights two recent publications in Nature Energy on the role of offshore
wind in the United States, and enhancing_capacity expansion models for the consideration
of energy _storage resources.

We also include quick insights on the impacts of El Nifio, resource planning considerations
for hydrogen, carbon capture, and energy storage, and two new insights on greenhouse
gas emissions accounting, and greenhouse gas emissions offsets. Read on to learn more.

All of ESCA's publicly available work, and past announcements, can be found on the
ESCA website.

Research Highlights

NEW in Nature Energy: ESCA research on the role of
offshore wind, and enhanced modelling of energy storage

Expanded modelling scenarios to understand the role of offshore
wind in decarbonizing the United States.

Key modelling limitations in existing research were exposed to a ‘stress test’ that combines
multiple factors not often considered by traditional scenario frameworks.

Offshore wind deployment

could reach 31-256 GW by 2050,

which is 1-8% of generation, and a broader range than other U.S. studies due to the range
of uncertainties analyzed.

Projected costs of offshore wind relative to land-based resources imply there is significant
uncertainty about offshore wind’s deployment, despite its large resource potential and
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anticipated role.

Stringent climate policies, lower relative costs, transmission expansion, and
increased siting limitations for land-based wind and solar could increase offshore wind
deployment.

Offshore wind’s role can be large regionally, especially for Atlantic coastal states,
reaching a 20% generation share in New York and New England by 2050.

Offshore wind may provide a hedge against uncertainty regarding competing land uses
and interregional transmission.

Energy storage solutions to decarbonize electricity through
enhanced capacity expansion modelling.

For many energy storage technologies, energy and power capacities can be sized
independently. These independent decisions should be captured and constrained
appropriately in capacity expansion models.

Chronological modelling of operational decisions is crucial for capturing energy storage
dynamics because the energy available during one time period is a function of the charge
and discharge decisions of all prior time periods.

Accurately capturing degradation costs is also important from a system perspective, as
these costs vary based on a storage asset's operation and are potentially a key driver of
dispatch decisions and price formation in zero-carbon electricity markets.

It is important to consider multiple weather years to capture year-to-year variability to
improve the valuation of long-duration, multi-day and seasonal energy storage technologies.

Evolving market operations offer new opportunities for resources that are energy-limited
and exhibit opportunity costs, and have rapid response times, like energy storage.

For more information, please contact John Bistline JBistline@epri.com

Climate READi: Impacts of the El Nifio-Southern Oscillation on

Hurricanes and Summer Temperature
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The National Weather Service declared in early June of this year that El Nifio has
emerged over the tropical Pacific Ocean, and there will be a 56% chance that it will
develop into a strong El Nifio condition in the late fall of 2023 through spring of 2024. The
El Nifio-Southern Oscillation (ENSO) is the most important large-scale mode

of year-to-year climate variability on earth. This Insight from EPRI's Climate READi
initiative provides a scientific overview of El Nifio and its impact on hurricanes and
summer temperatures in the United States.

For more information, please contact Erik Smith ESmith@epri.com and Laura Fischer
Ifischer@epri.com.

Back Pocket Insights on incorporating emerging
technologies in energy system resource planning

Hydrogen in Energy System
Resource Planning
by Romey James
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Carbon Capture and Storage in
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Energy Storage Technologies in
Energy System Resource Planning
by

EPRI's Program on Resource Planning for Electric Power Systems has released new two-
page insights discussing the incorporation of hydrogen, carbon capture, and energy storage
into utility resource plans.
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» Hydrogen in Energy System Resource Planning: Hydrogen holds potential as a
carbon-free fuel source for dispatchable power generation, but it presents some
technical and economic challenges, even with IRA incentives.

« Carbon Capture and Storage in Energy System Resource Planning: Early
demonstration projects demonstrate the feasibility of CCS, but additional deployment
is required to achieve nth-of-a-kind costs, and pipelines are the most economically
feasible method for transporting CO2.

» Energy Storage in Energy System Resource Planning: Variability of weather,
intermittent generation, and customer demand can be addressed by the flexibility of
energy storage. Storage assets can serve more than one purpose, including energy
arbitrage, ancillary services, voltage and frequency regulation, and black start
capability.

For more information, please contact Romey James RJames@epri.com and Nidhi Santen

NSanten@epri.com

Quick Insights on GHG Emissions Accounting and Offsets

ESCA's Adam Diamant and Heidi Scarth have published two quick insight documents reviewing
technical considerations, requirements, and challenges regarding greenhouse gas emissions

accounting and offsets.

Program on Technology Innavation:
Key Challenges in i
Greenhouse Gas Emission:
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» Key Challenges in Electric Company GHG Emissions Accounting
This insight intended to provide a quick overview and point to additional technical
resources for senior executives and managers of electric companies responsible for
GHG emissions accounting, sustainability reporting, and corporate decarbonization
strategy.

» Technical Considerations and Requirements for GHG Emissions Offsets
This is the first of three future insights from EPRI's Program 201 that will summarize
key issues associated with efforts to develop, procure, and use greenhouse gas
(GHG) emissions offsets, and the role that offsets may play in the broader global
goal of rapidly reducing global GHG emissions by mid-century

For more information, please contact Adam Diamant ADiamant@epri.com and Heidi
Scarth HScarth@epri.com

Member Center

The ESCA Group conducts its research as part of EPRI Programs 178 (Resource
Planning for Electric Power Systems) and 201 (Energy,_Environmental,_ and Climate Policy
Analysis). Examples of recent program-specific research includes:

« Inflation Reduction Act Power Sector Tax Credit Selection and Technology Strategy
(3002027792) - Program 178 and Program 201

» Harmonized Carbon Capture Costs for Integrated Modeling (3002026706) -
Program 178

« Emissions and Energy Impacts of the Inflation Reduction Act (3002026641) -
Program 201

For more information about these programs, please contact Nidhi Santen (P178) or David
Young (P201).

Thank you for your continued interest in our work. If you have any questions, please email
eea@epri.com.

Best,
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