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MEMORANDUM FOR: Angelina LaRose
Assistant Administrator for Energy Analysis
FROM: Jim Diefenderfer
Director, Office of Long-Term Energy Modeling
SUBJECT: Summary of Annual Energy Outlook 2025 (AEO2025) Working Group for

Electricity, Renewables, Coal, and Nuclear held on May 15, 2024

The working group presentation summarized the proposed model enhancements for the Annual Energy
Outlook 2025 (AEO2025) for electricity, renewables, coal, and nuclear. The presentation materials
included these updates and are available as a separate document on EIA.gov.

Overview

Developments for AEO2025 include

Introducing hydrogen representation

Improving carbon capture, transportation, and sequestration modeling
Improving electric power sector modeling

Improving technology representation

More comprehensively addressing existing and upcoming laws and regulations

This working group focused only on improving electric-power sector modeling.

Model updates

EIA staff summarized the proposed model updates and enhancements for AE02025, which include:

Develop a model capable of representing a credible zero-carbon emissions electric power sector
through one or more likely policy mechanisms

More fully represent provisions of the Inflation Reduction Act of 2022 (IRA)

Represent the U.S. Environmental Protection Agency (EPA) finalized 111 rule that regulates CO;
emissions from the electric power sector

Improve model performance

Modernize the optimization of the NEMS Electricity Market Module (EMM)

Improve model convergence
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e Include bioenergy with carbon-capture and sequestration (BECCS) as a technology type in the
model

We informed participants of other working groups that are covering other AEQ2025 topics this summer
and of a subsequent set of working groups where we will share preliminary results in early fall 2025.

The meeting then opened for questions and comments about updates we are considering for AE02025
and beyond.

Several attendees submitted questions with their registration for the event. One of these questions
whether we will capture possible shifts in electricity trends due to more radical events and changes,
events that have high impact but low probability. We responded that the Annual Energy Outlook (AEO)
is not a projection that can easily capture such possible shifts. Although the AEO does include a variety
of sides cases—such as our high and low zero-carbon technology cost cases, our high and low oil and
natural gas supply cases, and our high and low macroeconomic growth cases—these cases are meant to
show impacts across a reasonable variation of our key inputs and drivers.

Several attendees either submitted questions during registration or asked during the working group
about whether we are considering commercial load impacts for data centers. Presenters, with the
assistance of other EIA staff from the Energy Consumption and Efficiency Modeling Team, replied that
although we are not directly measuring load impact from data centers, we are including the expected
electricity demand from data center servers in our computing end-use load shapes. We added that we
are also accounting for additional cooling demand as part of the electricity demand from on-premise
data center operations.

One attendee inquired as to whether EIA had plans to update the system load shapes for AE02025 or
just the end-use load shapes. We responded that we are planning on updating the system load shapes
as well for AEO2025.

One attendee asked if EIA is planning any changes related to advanced nuclear technologies for
AEO02025. We explained that we are not changing how we will handle advanced nuclear technologies for
AEO02025 compared with how we handled them in AE02023. We still model an AP1000 conventional
nuclear facility as well as a small-modular reactor technology. The capital costs for these technologies
have been adjusted for AE02025, but nothing else for the technologies will change.

The presenters were asked whether the National Renewable Energy Laboratory Restock and Comstock
end-use load shapes in the presentation and included in AEO2025 were borrowed from NREL as-is or if
we applied any post processed modifications to them before integrating with the NEMS building energy
consumption demand. We responded that we tale nthe ResStock and ComStock data directly from
NREL's database, and their end-use equipment is aggregated into categories based on NEMS end-use
demand categories. Then the data are further aggregated temporally and spatially to match the NEMS
model resolution.

An attendee asked if AE02025 will include the latest version of the Polysys model for biomass, and if
using this latest version would increase the amount of biomass available for use in the newly modeled
BECCS technology. We responded that we are currently not using the latest version of the Polysys model
for AEO2025 but are looking to update it, time permitting.
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An attendee asked how our technology costs for AE02025 compared with previous years and asked EIA
staff what impact inflation has on near-term costs. We explained that technology costs between
AEO02025 and AEOQ2023 vary from technology to technology in terms of their directional impact. Several
technologies changed their designs and specifications, which changed the baseline technology that
might be compared with previous reports. We have not determined final modeled inflation numbers, so
the impact on inflation on near-term costs is still to be determined.

An attendee asked we have any planned updates to the cost of transmission builds, either spur lines or
long-distance transmission for AE02025, or if EIA will otherwise reflect increased challenges to
transmission builds. We responded that although NEMS does not model individual transmission
buildouts, the distance and cost to install electric transmission for electricity generation capacity
buildouts are accounted for in the planning decisions of the model. We also explained that we are aware
of the Federal Energy Regulation Commission’s recent rule on transmission buildout for electric power
generators and are monitoring it to determine if model input and assumptions need to be altered to
account for the rule.

EIA was asked if the Electricity Capacity Planning Submodule (ECP) and Electricity Fuel Dispatch
Submodule (EFD) have foresight into the phase-out of the production tax credit (PTC) and the
investment tax credit (ITC) in the Inflation Reduction Act (IRA). We stated that the phase-out of the PTC
and ITC as part of the IRA is being determined exogenous of the model and will likely remain so for
AE02025, but we could consider ways to endogenously phase out the tax credits in future AEOs.

An attendee pointed out that the EPA’s Rule 111d has left room for flexibility in the form of averaging or
trading under a rate-based standard and asked whether EIA has any plans to represent this potential.
We stated that we do not currently have plans to represent that flexibility for AEO 2025.

Attendees

We hosted the working group meeting entirely online, and 98 people attended, including EIA staff and
external participants. Attendees represented several organizations, including:

American Electric Power Co.

Bureau of Ocean Energy Management
Congressional Budget Office

DTE Energy

Edison Electric Institute

Electric Power Research Institute

Equitrans Midstream

GTI Energy

ICF

Leidos

Midcontinent Independent System Operator
National Aeronautics and Space Administration
National Energy Technology Laboratory
National Mining Association
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National Renewable Energy Laboratory

Ohio Consumer Counsel

Onlocation

Pacific Northwest National Laboratory

PIM

Rhodium Group
Sargent & Lundy

SciReg Inc.

Solar Energy Industries Association

Southwest Power Pool
Synapse Energy
U.S. Department of Defense

U.S. Department of Energy

U.S. Environmental Protection Agency

U.S. Geological Service

Underground Energy

Union of Concerned Scientists

Wartsila

A full list of attendees is provided below.
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Francisco
Sharon
Matthew
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Joshua
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Jun
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Misha
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Peter
Anna

Jim
Kenneth
Michael
Kathryn
Mindi
Alexander
David
Peter
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Kevin
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Christina
Mala
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Nilay
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