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Poll

What is your top concern or current challenge with large electricity loads? 

• Resource adequacy

• Load forecasting

• Tariff design

• Generation interconnection 

• Load interconnection 
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Overview of presentation 

• Large load growth in the U.S.

• Large load forecasting and interconnection

• Tariff design 

• Actions states are taking

• Resources

These are examples of emerging issues associated with large loads and are not intended to 
be comprehensive. 
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Large load growth in the U.S
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Load growth estimates

Source: LBNL

Source: GridStrategies
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https://eta-publications.lbl.gov/sites/default/files/2024-12/lbnl-2024-united-states-data-center-energy-usage-report.pdf
https://gridstrategiesllc.com/wp-content/uploads/National-Load-Growth-Report-2024.pdf


Examples of load growth drivers

• Large load growth is 
occurring from re-shoring 
manufacturing, 
electrification and data 
centers. 

• These loads will have 
different temporal and 
locational impacts on the 
grid, and create different 
efficiency and flexibility 
opportunities. 

Source: GridStrategies 6

https://gridstrategiesllc.com/wp-content/uploads/National-Load-Growth-Report-2024.pdf


Source: EPE

https://www.youtube.com/watch?v=1ewNuk6H28w&feature=youtu.be


Source: EPE, LBNL

https://www.youtube.com/watch?v=1ewNuk6H28w&feature=youtu.be
https://eta-publications.lbl.gov/sites/default/files/2024-12/lbnl-2024-united-states-data-center-energy-usage-report.pdf


Source: EPE

https://www.youtube.com/watch?v=1ewNuk6H28w


Large load forecasting and 
interconnection
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Load forecasting

•Many utilities are projecting 
significant load growth from 
large customers.

• Information on load growth often 
appears in utility integrated 
resource plans (IRP).

•As states evaluate load 
forecasts, they can consider the 
timing, type and risk associated 
with the growth.

Source: ICF; from ISO/RTO forecasts, NERC ES&D, utility IRPs, ICF 11

https://www.icf.com/insights/energy/demand-growth-challenges-opportunities-utilities


Type and timing

Load growth from data centers, manufacturing, building electrification and EV charging will occur at 
different times (daily, seasonally and annually) and locations on the grid.

Source: 
Northwest 
Power and 
Conservation 
Council 
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https://www.nwcouncil.org/fs/18842/2024_0813_8.pdf
https://www.nwcouncil.org/fs/18842/2024_0813_8.pdf
https://www.nwcouncil.org/fs/18842/2024_0813_8.pdf
https://www.nwcouncil.org/fs/18842/2024_0813_8.pdf


Risk

Uncertainty about 
how much load 
growth will 
materialize creates 
risk for utilities and 
customers.

Source: Southern Company 13

https://www.nerc.com/comm/RSTC/LLTF/LLTF_Presentaions_November_14_2024.pdf


Source: https://www.youtube.com/watch?v=1ewNuk6H28w, EPRI

https://www.youtube.com/watch?v=1ewNuk6H28w
https://www.epri.com/research/products/000000003002027930


Source: EPE, EPRI

https://www.youtube.com/watch?v=1ewNuk6H28w
https://www.epri.com/research/products/000000003002027930


Source: EPE

https://www.youtube.com/watch?v=1ewNuk6H28w




Load forecasting example

• Georgia Power’s load forecast in their 2025 IRP 
projected 107% compound annual growth rate for 
commercial large load summer peak load.

• Georgia PSC Staff testimony found (among other 
findings)

– “Since the 2023 IRP Update, the Company 
has identified a significant rate of project 
removals and net load reductions in its 
large load pipeline.

– Project removals and net load reductions are concentrated amongst data center projects, 
particularly those in the Technical Review stage.

– The Technical Review stage refers to projects that have not yet signed a Request or Contract 
for Electric Service. The Company does not consider these projects as “committed 
customers.””
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https://psc.ga.gov/search/facts-document/?documentId=222553


Load forecasting example (2)

Source: Georgia PSC

19

https://psc.ga.gov/search/facts-document/?documentId=222553


Large load interconnection 
process

• Interconnection of large loads can be complex, intersecting with IRP and utility or RTO 
transmission planning.

• Often, there is not a publicly available description of a standardized process to interconnect 
a large load to a utility system. 

• Speculative load interconnection requests have contributed to difficulties in processing new 
requests and in assessing whether there is enough generation and transmission capacity to 
meet demand.
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Dominion Energy
Data center request process 

Source: Dominion Energy 21

https://www.scc.virginia.gov/docketsearch/DOCS/82wy01!.PDF


Dominion Energy
Construction Letter of Authorization and Electric Service Agreements

Dominion provides 
information on the 
quantity of load in 
different stages of 
interconnection in 
their IRP.

Source: Dominion Energy 22

https://www.dominionenergy.com/-/media/pdfs/global/company/IRP/2024-IRP-w_o-Appendices.pdf


With contributions from Andy Satchwell, Peter Cappers, Sanem Sergici, 
Ryan Hledik, Goksin Kavlak, and Glenda Oskar

Tariff designs
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Report available here

Four themes of large load tariffs we reviewed: 

• Fairly allocate electricity system costs
• Mitigate utility and customer financial risks
• Mitigate operational and RA risks
• Accommodate the diverse needs of 

large-load customers

https://eta-publications.lbl.gov/sites/default/files/2025-01/electricity_rate_designs_for_large_loads_evolving_practices_and_opportunities_final.pdf


Resource adequacy
Desire to attract large load 
customersAir pollutant reductions

Source: SEIASource: NARUC Source: Bureau of Labor Statistics Source: McKinsey & Company

Affordability

Utilities and regulators may have specific rate design 
objectives for data centers

https://pubs.naruc.org/pub/0CC6285D-A813-1819-5337-BC750CD704E3
https://www.bls.gov/cpi/


Applicability to specific 
customer type

Economic development 
paymentsMarginal pricing

Source: PacifiCorp Source: Brattle

Source: Area Development

Tariff elements to fairly allocate electricity system costs

https://www.pacificorp.com/content/dam/pcorp/documents/en/pacificorp/energy/integrated-resource-plan/2025-irp/PacifiCorp_2025_IRP_PIM_September_25_2024_Supplemental.pdf
https://www.brattle.com/wp-content/uploads/2017/10/7838_energy_newsletter_2010_no_2_-_marginal_costs.pdf
https://www.areadevelopment.com/taxesIncentives/q1-2022/an-evolving-incentives-environment.shtml


Upfront payment and 
exit fees

Contract duration, sizing 
and resizing

Minimum load 
requirements and demand 
charges

Credit rating and 
collateral requirements

Source: Financial Edge
Source: FreePik

Source: Giorgio Trovato on 
Unsplash 

Tariff elements to mitigate utility and ratepayer financial 
risks

https://www.fe.training/free-resources/credit/credit-rating/
https://www.freepik.com/free-vector/building-industry-license-abstract-concept-illustration-local-builder-registration-technical-qualification-quality-reputation-construction-career-assessment_12145009.htm#fromView=search&page=1&position=29&uuid=8be7d039-dd83-46b9-b69e-fa70f7af520a&query=long-term+contract
https://unsplash.com/@giorgiotrovato?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash
https://unsplash.com/photos/100-us-dollar-bill-BRl69uNXr7g?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash


Minimum load factor Ramp times
Behind-the-meter resources as 
backup and supplemental power

Source: Sunlogix
Source: APS

Tariff elements to mitigate operational and resource 
adequacy risks

Years

M
W

https://www.sunlogix.com/energy-insights/the-benefits-of-commercial-solar-and-battery-storage/
https://www.s4btradeally.com/load-factor-how-to-calculate-demand/


Clean energy requirements Opportunities to leverage specific generation technologies

Source: Google Source: Google

Tariff elements to accommodate the diverse needs of 
large-load customers

https://www.gstatic.com/gumdrop/sustainability/google-2024-environmental-report.pdf
https://blog.google/outreach-initiatives/sustainability/google-fervo-geothermal-energy-partnership/


State actions
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Requiring additional information for load forecasts

• Georgia PSC staff recommended the Commission: 

• Continue providing quarterly large load economic development reports. In addition to the 
data currently provided in the quarterly reports, the Company should provide the following 
additional information:

– The quarter in which the project entered the large load pipeline,
– The announced load of the project when it first entered the large load pipeline,
– Whether the customer is considering sites outside of Georgia, and
– A description and quantification of financial commitments provided by each large 

load customer.
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https://psc.ga.gov/search/facts-document/?documentId=222553


Informational proceedings (1)

• New Mexico PUC opened an inquiry docket (2024) to evaluate grid readiness and economic development 
(Docket 24-00257-UT).

• The Commission required the utilities to respond to 13 questions to examine the utility’s ability to meet new 
load from customers larger than 500kW. They subsequently issued 17 follow-up questions on the focused 
utility readiness to serve new demand and potential barriers to serving new demand, broken into three 
areas:

– Integrated resource planning
– Certificates of Public Convenience
     and Necessity (CPCN) and 
– Other commission rules

Source: NM PUC Staff. Docket 24-00257-UT
32

https://www.prc.nm.gov/case-lookup-e-docket/


Informational proceedings (2)

• Pennsylvania PUC requested responses (2025) to 14 questions on the design of a large load 
customer model tariff (responses were due June 6). 

– The questions posed to consumer advocates include:
• What safeguards do you believe are essential to prevent cost-shifting from 

speculative or short-lived data center investments onto existing ratepayers? 
• How can we ensure tariff structures are transparent enough to allow 

meaningful public input on what constitutes fair cost allocation, especially 
when commercial contracts are confidential?

• The Virginia SCC held a technical conference (2024) examining Informational proceeding on 
rate impacts and tariff designs due to the interconnection of data centers.

– The Commission heard presentations from SERC, IOUs, co-ops, hyperscalers, local 
government and advocacy organizations, among others.
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https://www.puc.pa.gov/pcdocs/1877224.pdf
https://www.scc.virginia.gov/docketsearch#caseDocs/145480


Informational proceedings (3)

• Arizona Corporation Commission (ACC) opened a docket (2025) to review existing rate 
classifications and explore creating more transparent rates for data center customers and 
the public. 

• The ACC identified other topics that may be discussed in the docket including:
– “Review of utility mechanisms being implemented with data center customers, 
– behind-the-meter and in-front-of-the-meter solutions, 
– User-funded utility scale generation to help large customers such as data centers 

meet their power needs”

• North Carolina required Duke Energy to file a report on large loads, opened a proceeding to 
receive information and recommendations as how to fairly and efficiently integrate large 
electric load additions (comments due in July) and will hold a technical conference in 
October 2025.
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https://edocket.azcc.gov/search/docket-search/item-detail/29509
https://starw1.ncuc.gov/NCUC/PSC/PSCDocumentDetailsPageNCUC.aspx?DocumentId=2f7fd865-3b92-42d3-aada-120bab8abf3c&Class=Filing
https://starw1.ncuc.gov/NCUC/ViewFile.aspx?Id=e11bad51-1ebd-4237-acf7-358c292be069
https://starw1.ncuc.gov/NCUC/ViewFile.aspx?Id=e11bad51-1ebd-4237-acf7-358c292be069


Studies on the impact of large energy consumers

• North Dakota (2025) passed a law requiring the Legislative Management to study the impact of large 
energy consumers, including data centers, on the electricity grid.

– It will evaluate grid reliability and infrastructure requirements, regulatory consistency throughout 
the state, economic impacts, costs and impacts of regulated and exempt utilities and regulatory 
and exemption criteria (among other topics). 

• Virginia published the Joint Legislative Audit and Review Commission study reviewing the impacts of the 
data center industry in the state (2024).

– Policy recommendations included to consider:
• Requiring utilities to establish a demand response program and require data centers to 

participate in the program
• If utilities have the authority to delay service (but not deny) to customers if load cannot be 

supported by the transmission or generation capacity.
– The report included a review of rate impacts of data centers in Virginia by E3 (see next slide).
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https://ndlegis.gov/assembly/69-2025/regular/documents/25-1252-03000.pdf
https://jlarc.virginia.gov/landing-2024-data-centers-in-virginia.asp
https://jlarc.virginia.gov/pdfs/summary/Rpt598Rec.pdf
https://jlarc.virginia.gov/pdfs/presentations/JLARC%20Virginia%20Data%20Center%20Study_FINAL_12-09-2024.pdf


Virginia rate impacts study

The Virginia Joint 
Legislative and Audit and 
Review Committee 
commissioned a study 
examining “electricity 
system infrastructure and 
associated investments 
costs, under a wide range 
of potential data 
center-driven load growth 
scenarios” to “determine if 
current rate and fee 
structures lead to equitable 
distribution of costs 
between data centers and 
other customers.”
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https://jlarc.virginia.gov/pdfs/presentations/JLARC%20Virginia%20Data%20Center%20Study_FINAL_12-09-2024.pdf
https://jlarc.virginia.gov/pdfs/presentations/JLARC%20Virginia%20Data%20Center%20Study_FINAL_12-09-2024.pdf
https://jlarc.virginia.gov/pdfs/presentations/JLARC%20Virginia%20Data%20Center%20Study_FINAL_12-09-2024.pdf


Leveraging state resources and supporting 
economic development (1)

• Colorado law (2025) allows transmission developers to co-locate within a state highway 
right-of way, and requires the state Department of Transportation to provide 
transmission developers “the best available information” on potential future state 
highway development plans that could impact (i.e., be suitable for) the placement of 
transmission lines in the state highway right-of-way.

• New Mexico (2025) authorizes the commission to approve utility applications for special 
rates to attract new customers and promote economic development. The law requires 
that the special rates or tariffs must be designed to recover at least the incremental cost 
of providing services to the customer.

• West Virginia (2025) built on its Certified Microgrid Development program to attract data 
centers to the state, and requires the Department of Commerce to assist projects in 
developing or operating a certified microgrid. 

– Local governments can not slow the creation of a certified microgrid
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https://leg.colorado.gov/bills/hb25-1292
https://www.nmlegis.gov/Sessions/25%20Regular/final/SB0170.pdf
http://www.wvlegislature.gov/Bill_Status/bills_text.cfm?billdoc=hb2014%20sub1%20enr.htm&yr=2025&sesstype=RS&i=2014


Leveraging state resources and supporting 
economic development (2)

• Pennsylvania – offers fast track permitting data centers program and plans for 
legislation to accelerate Department of Environmental Protection permitting for data 
centers

• Kansas created sales tax exemption on goods to build and equip data centers

• Kentucky and Arkansas expanded pre-existing data center tax exemptions

• Michigan created sales tax exemption with consumer protections 

• Utah (see next slide) and Oklahoma made it easier for data center developers to 
procure their own power supply without going through grid

• South Carolina eased regulations to build power plants to meet demand for data centers 
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https://www.pa.gov/agencies/oto/fasttrack.html
https://www.repnelson.com/News/36104/Latest-News/Nelson--Mullens--Barton-Announce-Accelerated-Data-Center-Permitting-Legislation
https://www.repnelson.com/News/36104/Latest-News/Nelson--Mullens--Barton-Announce-Accelerated-Data-Center-Permitting-Legislation
https://kslegislature.gov/li/b2025_26/measures/sb98/
https://kslegislature.gov/li/b2025_26/measures/sb98/
https://arkleg.state.ar.us/Bills/Detail?id=HB1444&ddBienniumSession=2025%2F2025R
https://legislature.mi.gov/documents/2023-2024/publicact/htm/2024-PA-0207.htm
https://le.utah.gov/~2025/bills/static/SB0132.html
http://www.oklegislature.gov/BillInfo.aspx?Bill=sb480&Session=2500
https://www.scstatehouse.gov/billsearch.php?billnumbers=3309&session=126&summary=B
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Utah

• Establishes alternative processes for providing electric service to customers with large 
electrical loads

• Creates procedures for submitting, evaluating, and contracting for large-scale electrical 
service requests between utility and large load customer

• Requires the commission to conduct proceedings to establish transmission cost 
allocation and feasibility of a large load flexible tariff

• Requires large load customers to pay incremental costs necessary to receive electric 
service including generation resources, distribution system upgrades, transmission 
system improvements and service and other infrastructure costs

• Requires the commission to conduct periodic reviews of the program and report to the 
Legislature.

https://le.utah.gov/~2025/bills/static/SB0132.html


Pending legislation 

• Oregon HB3546 requires utilities to enter into 10 year (minimum) contracts with large load retail customers 
and obligate them to pay a minimum percentage of their projected usage (passed into law in June). 
Georgia is debating similar bill. 

• California SB57 requires the PUC to create a special tariff for customers connecting to the transmission 
system (50kV or higher) that requires eligible customers to site distributed energy resources storage 
systems and back-up power systems, and can establish minimum requirements for zero carbon 
procurement. 

•Texas SB6 requires the PUC to establish standards for large load electricity users in ERCOT on 
interconnection and cost recovery (among other topics). Examples include:

– Disclose information about back-up generation that can provide 50% of customer load, and may be 
required to use back-up generation or curtail load during energy emergencies

– Requires large load interconnections that occur after 2025 allow load to be curtailed during firm load 
shed  

– Requires creation of long-lead demand response program, compensating large loads that reduce 
demand with 24 hours’ notice during grid emergencies. 

– Evaluate whether the current methodology, including the Four Coincident Peaks (4CP) methodology, 
for allocating transmission costs by transmission and distribution utilities in the ERCOT power region 
results in a just and reasonable cost allocation. 
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https://olis.oregonlegislature.gov/liz/2025R1/Measures/Overview/HB3546
https://www.legis.ga.gov/legislation/69551
https://legiscan.com/CA/bill/SB57/2025
https://legiscan.com/TX/text/SB6/2025


Resources for more information

• LBNL, Electricity Rate Design for Large Load: Evolving Practices and Opportunities 

• Energy Systems Integration Group (ESIG) Large Load Task Force

• National Electric Reliability Council Large Load Task Force

• RMI, Get a Load of This

•Grid Strategies, Strategic Industries Surging: Driving Up US Power Demand 

• Harvard, Extracting Profits from the Public: How Utility Ratepayers Are Paying for Big Tech’s 
Power

• EFG, Review of Large Load Tariffs To Identify Safeguards and Protections for Existing 
Ratepayers

• GridLab, Practical Considerations for Large Load Interconnections
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https://eta-publications.lbl.gov/sites/default/files/2025-01/electricity_rate_designs_for_large_loads_evolving_practices_and_opportunities_final.pdf
https://www.esig.energy/large-loads-task-force/
https://www.nerc.com/comm/RSTC/Pages/LLTF.aspx
https://rmi.org/insight/get-a-load-of-this/
https://gridstrategiesllc.com/wp-content/uploads/National-Load-Growth-Report-2024.pdf
https://eelp.law.harvard.edu/wp-content/uploads/2025/03/Harvard-ELI-Extracting-Profits-from-the-Public.pdf
https://eelp.law.harvard.edu/wp-content/uploads/2025/03/Harvard-ELI-Extracting-Profits-from-the-Public.pdf
https://energyfuturesgroup.com/wp-content/uploads/2025/01/Review-of-Large-Load-Tariffs-to-Identify-Safeguards-and-Protections-for-Existing-Ratepayers-Report-Final.pdf
https://energyfuturesgroup.com/wp-content/uploads/2025/01/Review-of-Large-Load-Tariffs-to-Identify-Safeguards-and-Protections-for-Existing-Ratepayers-Report-Final.pdf
https://gridlab.org/portfolio-item/practical-guidance-and-considerations-for-large-load-interconnections/


Contact

nfrick@lbl.gov

For more information
Download publications from the Energy Markets & 
Policy: https://emp.lbl.gov/publications 

Sign up for our email list: 
https://emp.lbl.gov/mailing-list

Follow the Energy Markets & Policy on Twitter: 
@BerkeleyLabEMP

Natalie Frick

Publication available here: 
https://emp.lbl.gov/publications/electrici
ty-rate-designs-large-loads

Thank you
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https://emp.lbl.gov/publications
https://emp.lbl.gov/mailing-list
https://emp.lbl.gov/publications/electricity-rate-designs-large-loads
https://emp.lbl.gov/publications/electricity-rate-designs-large-loads

