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Energy affordability is everywhere!
What is driving increasing prices and what can we do about it?
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Expect retail electricity prices to rise : :
further: LBNL/Brattle at’s behind your eye-

Record investor-owned utility rate increase requests and approvals last year “suggest o pi ng power bi “? We

additional near-term price increases absent policy/market actions,” according to an

analysi. ke it down, region by
Published April 1, 2026 reg ion.
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The culprit depends on where you live — but it’s
m o ntl probably not data centers (yet).
|
|
prices Sendi
Who

thanitdid five years agoin areas near datacenters.
nnnnnnnnnnnnnnnnnnnnnnnnnnn ! That’s being passed onto customers.

Naveena Sadasivam & Clayton Aldern
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Making sense of retail price trends
Residential electricity prices largely tracked inflation from 2010-2024
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Making sense of retail price trends
Many states have seen 10%+ increases in just one year
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What drives retail prices?
Key findings from a recent LBNL/Brattle Report

* From 2010 to 2024 nominal retail prices have largely tracked inflation
» Residential rate increases have out paced commercial and industrial

* Price trends are very state specific
— T&D expenditures have increased
— Prices correlated with changes in natural gas fuel costs
— Natural disasters and weather have increased prices in some states

» Load growth generally correlates with lower prices
» Retail price impacts may lag behind when costs are incurred

* Many energy affordability metrics are trending in the wrong direction
— Households forgoing necessities or comfort
— Households unable to pay energy bills

Vg byt Wiser et. al, 2025. “Recent Retail Electricity Price Trends: What Do We Know... or Think We Know?”
(@ ENERGY SIsaistmian https://eta-publications.lbl.gov/sites/default/files/2025-10/presentation_retail _price_trends_drivers.pdf Argonne v
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What can we do about it?

* Transmission scale power system modeling has always been “least-cost”
— Fundamental object to minimize system costs

— While meeting system reliability standards and other constraints
» Retail rate design and consumer cost allocation is a separate process

» Data centers and large loads are changing the landscape

— Wholesale customers have different rates, incentives and price
responsiveness than retail customers

Bulk power system modeling can improve to better capture the cost impacts
of individual large loads and spatially resolved implications for consumers

S"7 U.S. DEPARTMENT OF National Laboratory is a
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Capturing the distribution of costs and benefits
in electricity system planning and operations
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POWER SYSTEM MODELING

WITH A-LEAF

ADVANCED
OPTIMIZATION

O System least-cost planning and operations
O Strategic investments

O Sub-hourly dispatch

0O Multiday representative periods

O Simultaneous generation and transmission,
and storage expansion planning

DETAILED
U.S. GRID DATABASE

0 Extensive database of 9000+
U.S. generation resources

0 Hourly load profiles for 130+
balancing authorities

O User-defined transmission zones
at any scale

0 200+ zone county-level Texas system

CLIMATE AND
WEATHER DATA

O Future weather years derived from
climate models
O Extreme weather events

0 Hourly wind and solar availability for
current and future scenarios

0O Temperature dependent thermal outages
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CLIMATE AND MULTI-SECTOR
WEATHER INTERDEPENDENCY
DATA

RELIABILITY
AND RESOURCE
ADEQUACY
ASSESSMENT

DETAILED POLICIES AND
U.S. GRID - REGULATIONS
DATABASE
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WHOLESALE
MARKET DESIGN

O Multi-stage market settlement
O Scarcity pricing mechanisms
O Forward market modeling

POLICIES AND
REGULATIONS

O National and local policies and incentives
O Customizable critical material constraints

O Land use restrictions and
resource availability

MULTI-SECTOR
INTERDEPENDENCY

0 Coupling with a global energy systems
model (TIMES)

O Water-energy nexus

O Transportation systems

O Natural gas infrastructure

RELIABILITY AND RESOURCE
ADEQUACY ASSESSMENT

O Probabilistic reliability assessment
O Capacity accreditation using ELCC
O System inertia requirements



Large load flexibility for affordable system
integration




Large load flexibility for affordable system integration

Motivation

» Large loads are a source of unprecedented demand growth and uncertainty
» Potentially requiring unprecedented infrastructure investment
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Large load flexibility for affordable system integration

Motivation

» Large loads are a source of unprecedented demand growth and uncertainty
» Potentially requiring unprecedented infrastructure investment
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Large load flexibility for affordable system integration

Motivation

» Large loads are a source of unprecedented demand growth and uncertainty
» Potentially requiring unprecedented infrastructure investment
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Large load flexibility for affordable system integration

Motivation

» Large loads are a source of unprecedented demand growth and uncertainty
» Potentially requiring unprecedented infrastructure investment

Who will bear the costs of the required
infrastructure investments?

U.S. DEPARTMENT OF _ Argonne National Laboratory is a
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Large load flexibility for affordable system integration
Approach

» Incorporate 39GB of individual projected large loads into A-LEAF capacity expansion
— https://maps.nlir.gov/speed-to-power

» Determine the projected increase in system costs

» Calculate projected energy and demand payments by the loads

» Sensitivity analysis across different levels of flexibility and demand responsiveness
— 5%, 10%, 20% maximum daily demand response
— $50/MWh, $100/MWh, $250/MWh demand response price

= Assess changes in generation portfolio, system costs, load and consumer payments

U.S. DEPARTMENT OF _ Argonne National Laboratory is a
U.S. Department of Energy laboratory A y
ZJENERGY Uit e rgonne
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Large load flexibility for affordable system integration

Results

* Inflexible data center loads lead to increased natural gas capacity and generation
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Large load flexibility for affordable system integration

Results Large load payments exceed
Large loads increase total system increase in the costs that are Consumer payments increase by
costs (average cost +3%) captured by the model 21% due to higher LMPs
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Type . Investment . Fuel . FOM . VOM i . Pemand - Eneroy Scenario
Without Large Loads: $8.4B Energy Payment: $9.0B Without Large Loads: $9.6B
With Large Loads: $15.7B 4CP Demand Payment: $2.6B B With Large Loads: $11.6B
Additional System Cost: $7.3B Total Payment: $11.6B Additional Consumer Payment: $2.0B

Intelligent policy and market/rate design are needed to ensure that excess payments are returned to impacted consumers.
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Large load flexibility for affordable system integration

Results
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» Operational flexibility reduces investments and system costs

= With more flexibility, LL-DR is increasingly the marginal resource
— System planning “relies” on this DR during peak hours to server demand at lower system cost
— This leads to higher energy prices and therefore higher consumer payments
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Large load flexibility for affordable system integration

Significant caveats to early results

* BPS modeling does not capture many system costs
— Distribution, interconnection etc.
» Results depend heavily on rate design and how costs are passed to consumers
— Contracts, capacity markets, rate design, amortization of capital costs, price responsiveness etc.
= Zonal representation will generally underestimate system costs
— Plans to increase to ~200 nodes
— Run time goes from 15 minutes to 20 hours
» Large load demand response often sets the energy price
— Leads to counter-intuitive results
* Lower system costs, higher consumer payments
— Will explore sensitivity with large load demand response as price taker
» Results are dependent on system portfolio
— Will explore portfolio and load growth sensitivities

(@ENERGY ‘Liivtssieien DRAFT FINDINGS — DO NOT CITE Argonne o
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A capacity expansion heuristic for spatial
reliability




A capacity expansion heuristic for spatial reliability
Motivation

= Capacity expansion planning is typically conducted with aggregate spatial and
temporal representation, for example:

— Considering 12 representative days
— Zonal system representation with simplified transmission constraints

» Resource adequacy is assessed at the system level, for example:
— NERC reliability target of < 20 NEUE

» This approach does not capture how costs and benefits are distributed to
consumers
— Additional consumer costs will be incurred by:

» Patchwork, uncoordinated upgrades made to achieve spatial reliability
« Scarcity events and customer service outages
@ ENERGY (L5 irain:
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A capacity expansion heuristic for spatial reliability
Approach

» Establish least-cost generation portfolio
— 203 county-level transmission zones
— 12 representative days
— 2030 target year with 8% annual load growth

» Calculate nodal system resource adequacy metrics (EUE, NEUE etc.)
— Generate 5000 stochastic outage samples per day
— Simulate system dispatch

* Apply a reliability-aware heuristic to augment the generation portfolio
— Strategically deploy energy storage resources

U.S. DEPARTMENT OF _ Argonne National Laboratory is a
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Results (preliminary)
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A capacity expansion heuristic for spatial reliability

Results (preliminary)
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Thank you!

This work was created by Argonne National Laboratory, operated
by UChicago Argonne, LLC, for the U.S. Department of Energy
(DOE) under Contract No. DE-AC02-06CH11357, and was

TOd d LeVi n supported by the U.S. DOE Office of Electricity The views

expressed in this article do not necessarily represent the views of

tl eVi n @a n I s g oV the DOE or the U.S. Government.
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