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Energy Systems Integration Group (ESIG)
• ESIG is a member-driven, educational non-profit 

organization that addresses technical challenges 
for transforming energy systems. We do this 
through collaboration, education and knowledge 
sharing.

• Over 300 members broadly focused on 
decarbonization and systems integration

• Workshops, webinars, reports available freely on 
our website (https://www.esig.energy/) and on 
YouTube (@EnergySystemsIntegrationGroup). 

• Our working groups and task forces address 
many system planning and operations issues.

• Join our mailing list!
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https://www.esig.energy/
https://www.youtube.com/@EnergySystemsIntegrationGroup
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ESIG Large Loads Task Force Project Teams
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Interconnection 
Process

• Large load interconnection 
processes and studies

Interconnection 
Performance

• Requirements and 
performance 
specifications of large 
loads

Dynamics Modeling 
Requirements

• Modeling of power 
systems dynamic 
assessments for large 
loads

Load Forecasting

• Policies and practices for 
forecasting large loads to 
inform resource and 
transmission planning

Transmission 
Planning

• Consideration of large 
loads in transmission 
planning processes

Resource Adequacy

• Practices for evaluating 
large loads in resource 
adequacy studies

Markets & Operations

• Market design and 
operations for large loads 
and associated resources

www.esig.energy/working-groups/large-loads/ 

Rate Impacts

• Estimating Impacts of 
large loads on electricity 
rates and mechanisms to 
mitigate rate increases

http://www.esig.energy/working-groups/large-loads/
http://www.esig.energy/working-groups/large-loads/
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Load Forecasting Project Team
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Background

• Met 6 times, from 
scope development 
through to final 
report review, plus an 
in-person workshop 
in October

• Hosted 17 webinars 
with utilities and 
RTOs to better 
understand existing 
practices used in 
load forecasts

Lead Authors
• John D. Wilson, Grid 

Strategies

• Sophie Meyer, Grid 
Strategies

Editing Committee
• Jenny Conde, PG&E
• Jeffrey Deason, LBNL
• Natalie Mims Frick, LBNL
• Christopher Gonzales, 

SRP
• David Farmer, NRECA
• David Larson, EPRI

• Luke Lavin, NREL
• Molly Mooney, PJM
• Matteo Muratori, PNNL
• Shivani Nathoo, 

Ontario IESO
• Nina Peluso, Energy 

Futures Group
• Isabelle Riu, E3
• Lauren Shwisberg, RMI
• Anna Sommer, Energy 

Futures Group
• Priya 

Sreedharan, GridLab
• Jeff Sward, RMI
• ESIG Team

https://www.esig.energy/reports-briefs/forecasting-for-large-loads/ 
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Source: Grid Strategies, Power Demand Forecasts Revised Up for Third Year Running Led By Data Centers, 2025; ESIG, 2026
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Source: ERCOT, 2026

In one month 
ERCOT’s Large 

Load queue 
jumped from 240 

to 410 GW
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Source: Grid Strategies, Power Demand Forecasts Revised Up for Third Year Running Led By Data Centers, 2025; ESIG Historical and Modern Large Loads, 2026

Characteristic Modern Large Loads Historical Large Loads

Main industry type Data centers and others Traditional

Facility size Very large (up to ~1000+ 
MW)

Large (up to ~100 MW)

Geographical distribution Regionally dense but 
across many regions

Regionally dense

Load growth Accelerating rapidly, but 
uncertain

Declining

Development timeline Very fast Moderate

Physical grid interface Power electronics Direct

Dynamics and profiles Very fast Steady and predictable

Load flexibility High potential capability, 
uncertain utilization

Limited

Back-up generation Common and diverse Limited
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From Data to Planning
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What’s Going Well
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Large load forecasts are almost never the same as the 
large load pipeline

… there may be exceptions at smaller utilities

Large load forecasting practices are almost all under active 
reform

… new practices, in most cases just a few years old

In many cases, forecast practices are aligned with large load 
type

… industrial and data center loads are forecast differently

Substantial investments in studying data center loads

… top priority is operational risk,
but front-end planning risk is also a priority

Utility rate tariff reforms are helping to reduce uncertainty

… these reforms do not reduce all sources of risk

Dominion Energy Virginia 2025 Large Load Forecast
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What needs improvement

Transparency and consistency

– Large loads are not described or assessed in a 
consistent manner in load forecasts.

Insufficient data

Particularly an issue for data centers – from multi-
tenant to AI

– Early-process customer-supplied data are 
unreliable in certain respects

– Difficult for many utilities to obtain useful 
historical data, especially if they don’t have a 
strong history with data centers
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Alternative site data not shared

– Planners are only beginning to request 
information on this topic

– Practices for interpreting these data are 
probably not yet developed.

Load flexibility is not included

– No forecasts include load flexibility for future 
large loads

– Load flexibility planning practices may be 
complicated.
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Recommendations
1. Use all five large load metrics to 

create a large load forecast.

2. Develop a consistent framework to 
differentiate among large load types.

3. Account for uncertainty.

4. Increase certainty through large load 
financial requirements.

5. Reduce uncertainty in regional large 
load forecast practices.
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6. Improve geographic detail. 

7. Seek continuous improvement 
through forecast validation.

8. Collect large load forecast data in a 
shared database. 

9. Apply consistent load weighting and 
modeling practices. 

10. Adopt forecast standards for load 
flexibility. 
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Large Load Characteristics and Forecast Metrics
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Impact of load ramping, risk, coincidence

17D. Larson, EPRI, 2025

Coincident demand
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Large Load Interconnection Milestones
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Addressing Back-End Risk
• How much load? When? Front-end risks addressed through weighting factors, stochastic 

modeling, and scenario-based forecast.

• Back-end risk: Not currently addressed in load forecasts, either at project level or for systemic 
risks (correlated loads).

– If data center forecasts turn out to be a development bubble, could lead to attrition of existing 
projects.

– Demand falling below expectations could lead to stranded transmission and generation 
investments.

– Recently-adopted tariffs provide some protection but does not eliminate risks.

– No studies of how well matched such attrition might be to other future load growth.
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Forecasting Standards for Large Load Flexibility
• Where does load flexibility belong? Long-term forecast OR supply-side resource?
• What types of load flexibility belong in long-term load forecasts? Not all – Operational flexibility can 

provide critical services:
▪ Support to the grid during disturbances on a sub-minute timescale

▪ Self service during transmission outages

• For forecasting purposes, treatment varies for transmission, capacity, and energy planning. 
EPRI has defined five classes of load flexibility. The DCFlex Flex MOSAIC  classes are:
A. Critical Peaking – Responds to rare scarcity events of 5 hours or less
B. Peaking – Responds to frequent scarcity events 5 hours or less
C. Prolonged – A + B + responds to prolonged events, up to 24+ hours
D. Fast – A + B + provide fast response with short notice
E. Fully grid responsive

• How to measure load flexibility? Components of load forecast metric:
▪ Measurements of program use (when/how) and effectiveness
▪ Forecast of enrollment (customers and capacity commitment)
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LLTF Resource Adequacy Report
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Forecasts
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 3 Quantify 

Capacity 
Requirements 
of Large 
Loads Absent 
Flexibility
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 4 Quantify 

Capacity 
Contributions 
of Large Load 
Flexibility
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 5 Calculate the 

Avoided 
Infrastructure 
from Large 
Load 
Flexibility

S
te

p
 6 Develop a 

Regulatory 
Framework 
that Ensures 
Resource 
Adequacy

Objective: Develop a modeling guidebook and methodology that resource 
planners at utilities and ISOs can implement in their IRP or capacity 
accreditation framework.

Key Outcome: Proactively plan for flexibility up front in the capacity 
procurement process.
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Key Takeaways
• New load growth is significant, driven mainly (but not completely) by data centers, but is also 

highly uncertain.
– Uncertainties are from: multiple sites, incomplete data, complex supply chains, technology 

innovation (e.g., AI) 
• Inaccuracies in forecasts can have important consequences

– Underestimates could lead to resource adequacy risks and risk of under-serving customers; 
overestimates could result in higher costs

• Many utility and regional forecasts are actively improving long-term forecasting methods for large 
loads
– Low-hanging fruits: adopt consistent terminology, differentiate large load types, account for 

uncertainty, improve geographic detail, validate forecasts 
• Developing new information resources and advancing industry-wide forecasting practices 

– Collect large load forecast data in a shared database
– Apply consistent load-weighting and modeling practices (e.g., project maturity matrix)
– Adopt forecast standards for load flexibility  
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Thank You
www.esig.energy | info@esig.energy

Trieu Mai
Visiting Fellow, ESIG
trieu@esig.energy

mailto:Debbie@esig.energy
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