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Energy affordability is everywhere!
What is driving increasing prices and what can we do about it?



Making sense of retail price trends

Sources: EIA Form 861-M, BLS

Residential electricity prices largely tracked inflation from 2010-2024

*Exceptions for California and parts of the Northeast A steeper incline began 

~2024-2025

CPI



Making sense of retail price trends

Source: EIA Form 861-M

Many states have seen 10%+ increases in just one year



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
Wiser et. al, 2025. “Recent Retail Electricity Price Trends: What Do We Know… or Think We Know?”

 https://eta-publications.lbl.gov/sites/default/files/2025-10/presentation_retail_price_trends_drivers.pdf



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
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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 

Who will bear the costs of the required 

infrastructure investments?



Large load flexibility for affordable system integration 

Approach

▪ Incorporate 39GB of individual projected large loads into A-LEAF capacity expansion

— https://maps.nlr.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

https://maps.nlr.gov/speed-to-power
https://maps.nlr.gov/speed-to-power
https://maps.nlr.gov/speed-to-power
https://maps.nlr.gov/speed-to-power
https://maps.nlr.gov/speed-to-power
https://maps.nlr.gov/speed-to-power


Large load flexibility for affordable system integration 

Results

▪ Inflexible data center loads lead to increased natural gas capacity and generation

DRAFT FINDINGS – DO NOT CITE



Large load flexibility for affordable system integration 
Results

Without Large Loads:  $8.4B

With Large Loads: $15.7B  

Additional System Cost: $7.3B

Energy Payment:  $9.0B

4CP Demand Payment:  $2.6B

Total Payment:  $11.6B

DRAFT FINDINGS – DO NOT CITE

Large load payments exceed 

increase in the costs that are 

captured by the model

Large loads increase total system 

costs (average cost +3%)

Without Large Loads:  $9.6B

With Large Loads: $11.6B  

Additional Consumer Payment: $2.0B

Consumer payments increase by 

21% due to higher LMPs

Intelligent policy and market/rate design are needed to ensure that excess payments are returned to impacted consumers.



Large load flexibility for affordable system integration 

Results

DRAFT FINDINGS – DO NOT CITE

▪ 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



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

DRAFT FINDINGS – DO NOT CITE

DRAFT FINDINGS – DO NOT CITE



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



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 



A capacity expansion heuristic for spatial reliability
Results (preliminary)

▪ System NEUE = 3.52 ppm                    Reliable!

32 individual counties have NEUE > 20 ppm

DRAFT FINDINGS – DO NOT CITE



A capacity expansion heuristic for spatial reliability
Results (preliminary)

▪ Deploy storage to unreliable regions 

▪ Allocate storage budget proportional to 

“Excess EUE” in each county

▪ Currently assessing more 

sophisticated heuristics

—Mix of storage durations

— Enhanced budget allocation 

methods and metrics 

DRAFT FINDINGS – DO NOT CITE



Thank you!

Todd Levin
tlevin@anl.gov
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