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

* Load forecasting

* Tariff design

* Generation interconnection

* | oad 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

5-year Nationwide Growth Forecast 600 :
]
E y
_—— . - 500 1
% 125 I TWwith '; > W4y
g | Updates: £Z 400l N4
£ 100 | 1286w | gz ’\
2 | | g5 4
c €S 300
a © E
% 5o % § 2001
@ °
[« 1 = 1.9% of US Total
= 100 \
g 25 39 GW
g 23 Gw Historical |<— Future Scenario Range —>
g 0 14 2016 2018 | 2020 | 2022 | 2024 2026 | 2028
§ 2022 FERC 2023 FERC 2024 FERC Figure ES-1. Total U.S. data center electricity use from 2014 through 2028.
Forecasted Peak Forecasted Peak Forecasted Peak Source: LBNL
Demand: 840 GW Demand: 859 GW Demand: 947 GW i
Source: GridStrategies
N ENERGY TECHNOLOGIES AREA 5

i BERKELEY LAB


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

Near-Term Load Drivers  Data Centers Manufacturing Electrification

* Large load growth is

. . Arizona Public Service
occurring from re-shoring

manufacturing, CAISO
electrification and data Duke
centers.

ERCOT

* These loads will have
different temporal and
locational impacts on the ISO-NE
grid, and create different MISO
efficiency and flexibility
opportunities.

Georgia Power

NYISO

Pacific Northwest
PJM

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

Onshore Manufacturing Load Growth

EV/Battery manufacturing is the largest sector of growth, but is relatively modest compared to

data center growth

Announced Facilities in EV & Battery Space (as of 3/2023)
(Source: EPRI)
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Peak Load Impact (MW) from New Onshored Manufacturing

(Source: Braitle, citing EFRI)

Source: EPE
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Fuel /

Plastic/ Metals ngimnduf!or{ Solar Wind Transportation Other Total

Chemical Electronic
Southeast 327.3 34.1 8.3 - 255 - 0.4 395.6
Mountain-South 30.3 2.0 - 170.9 1.6 - E = 204.8
Ohio Valley 9B 4.1 787 = 3.5 - 0.0 0.0 185.0
MIS0-East 127.5 20.0 - - - 0.0 - 147.5
South Atlantic 129.8 0.0 13 - 1.0 - . 1321
California 32.3 - 54.8 0.1 9.3 - - - 96.5
Mid-atlantic 78.9 0.2 : 0.5 . 6.5 5.5 91.6
Florida 85.0 85.0
MISO-South 23 52.4 274 - - - - 0.0 821
New York 125 - - 0.4 0.4 46.8 - - 60.1
Texas 0.1 52.1 - - 15 - - 53.7
SPP 228 - - - 0.1 22.9
Pacific 11.6 1.6
MISO-North - - 0.6 = 0.2 - - 2.0 2.8
New England - 0.0 - - - 2.0 2.0
Mountain-North 0.6 - - - - - -
Total (MW) L 1 ! . -



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

Understanding Data Center Growth in Four Charts

Aggregate average power draw of various server types across each analysis year

(Source: LENL; Figure 3.7)
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Server utilization is
increasing with Al

Al GPUs use
significantly more
energy

Source: EPE, LBNL

The number of installed
Al services is growing
significantly

Combined, these three
factors lead to dramatic
increases in overall
data center demand

Total server installed base for 2014-2028 with higher bound
shipments (left). Adjusted installed base with lower bound
GPU shipments (right)
(Source: LBNL; Figure 3.9)
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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

Data Center Demand is concentrated and diverse

Location, Location, Location. “Data Center” is a broad term, and the details matter

Location & Size of Operating & Planned US Data Center

(Source: S&P Global Market Intelligence 451 Research)

US datacenter utility power demand
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While relatively
dispersed, data center
loads are also highly
concentrated in certain
states, like Texas,
Virginia, Oregon,
California, and Georgia.

But the composition of
those data center loads
are diverse, which leads
to different policies and
forecasting needs.

Data Center Type for Largest US Data Center Regions

(Source: S&P Global Market Intelligence 451 Research)

Largest datacenter utility demand regions (MW)
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Data compiled March 20, 2025.
Excludes enterprise-owned datacenters.
Utility power represents actual and forecasted total electricity supplied 1o the datacenter from the power grid, including IT
equipmaent, cooling, lighting, offices and security systems as of market monitor release date,
Sources: S&P Global Market Intelligence; 451 Research Datacenter Services & Infrastructure Market Monitor & Forecast: US

focused released March 14, 2025,
© 2025 S&P Global.



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

Large load forecasting and
interconnection
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Il Projection from
Q1 2023

Projection from
Q1 2025

Load forecasting

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

Electricity demand

1111

2030 2035 2040 2045 2050

* 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.

Peak demand

2030 2035 2040 2045 2050

Year

= ENERGY TECHNOLOGIES AREA Source: ICF; from ISO/RTO forecasts, NERC ES&D, utility IRPs, ICF 11
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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.
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Source:
Northwest
Power and
Conservation
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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

Uncertainty about

how much load .

growth will T
materialize creates
risk for utilities and G -
customers. Potential : ”H"l
Load E’ Early Selecting Sgllectt:pg Selected a  Potential Lower -
Stages State 5 = d'c SO Utllity ~ Delays  Materialization
(OMISEE Forecast of
G20 Load to Serve
7

Adjustments are based on experience and continuous engagement with customers
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https://www.nerc.com/comm/RSTC/LLTF/LLTF_Presentaions_November_14_2024.pdf

State-of-the-Industry in Data Center Forecasting

Overall, there is “no consensus” among utilities; practices and forecasting methods vary widely

Trends Regarding Utility Data Center Load Forecasting
{Source: EART)

General trends in load forecasting with DCs

* No consensus among 24 responding utilities® on how DC service
requests are included in load forecasts

- Ten utilities include the full requested capacity (as specified by the DC
customer) but 8 of the 10 ramp the capacity over time

- Another eight utilities include a derated capacity value based on specific
weighting criteria (see next page)
- Six utilities do not presently include DC requests in their load forecasts

» All face challenges around incorporating DCs into load forecasts
given the speculative nature of some DC service requests

*One utility (out of the 25 total) did not respond to this specific question

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

State-of-the-Industry in Data Center Forecasting

Overall, there is “no consensus” among utilities; practices and forecasting methods vary widely

How Some Utilities Derate Data Center Loads
(Source: EFRIL)

Examples of how five utilities derate requested data
center capacity values for use in load forecasting:

« Uiliby A: «  WRiliky D:
Derating depend: on mutiple fctor, bt D type has largest impact, Ao, Derating bazed on muitiple factors, inchadng historical experience with other
ganarally derate colocation DX mare than enteprise similar purtemen:
Daraitacs DCs mare than other g lads dos to kas sceurats information Currantly traats DCs differantly from othar large leads far load foracasting
from Dy Wirthom DCs, dierating waries basad on type of DC, MW size, ate.

+ Wity Bu Current expesience has led to derating crypto mining customers more than
Considurs DT im the feracast procuss similar 8o othar large leads. But tends: FAPRAMSCACS RN, oy riCaLe S ERSg M- T 5 P
‘o have less Information about DCs, which leads to more uncertainty. SRt fnech
For corperate load foracast, consdar eazh DT wdeiduaty but fozus s on il “’":'“r‘hpc WWT'"‘“ = Eivi-rhi loid Torwcast who Bive Sgned on
Terecasting DCx in aggregate agree with the utilty.

& ity -« e
Darabes all D roquasts by 209 bied e price axparienze. Wil aba vary the E'".i:"' m" '"""'ﬁ"_ﬁnw"b'nb'“ﬁ“:;ﬂ?’wze ::ll".\.:::thurihe
derating when forecasting muitiple scenasios, for example, a 10% and 0% e ' i ek 42| whethar teew ic
darating vhilazh infratnatton 19 Juppert the DS mosidted dapadity.
DCs ars currently the-only sactor for whikch their load forecasts are b i Derating of 05 for load forecasting & more granular tham other large loads
‘connaction requasts. Howaves, considining applying a similar derating Peerthi daprally sad uncensiaty of D182 8 CEMBORY.

pracess for alechredysis projects in the future.

None of the responding utilities provided an explicit
cdlculation/equation for derating DC for load forecasting.

== =10

Source: EPE, EPRI

MW ENERGY TECHNOLOGIES AREA

""" il BERKELEY LAB


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

State-of-the-Industry in Data Center Forecasting

Examples of more complex utility data center load modeling approaches design to better

address uncertainty.

Southwest Utility Example

(Source: ESIG Large Loads Task Force presentation)

Southeast Utility Example

(Source: ESIG Large Loads Task Force presentation)

Dominion Virginia Example

(Source: DOM VA 2023 IPR Testimony and 2023 IPR)

i Matrix |
3| Score |:

Customer
provided load

Discounted
Load

Final Load
Ramp

68% Score

) . 5 .

Forecant Homon (Anrus)

= Likelihood of Connection

- Binary variable to determine if customer locates on

system
- Uniform

Example Customer (MW, 10,000 Trials)

100MW 95% 30%

* Magnitude Adjustment

to match pi

Forecasting Methodology

The Company has been tracking data and preparing forecasts for a long period of time and has
developed a very robust forecast methodology. Figure 4.1.5.1 comparcs the Company’s forecast
to actual data center demand for 2020-2022.

Figure 411571~ Data Center Tndustry Peak Billed Demand in MW
Company Service Territory

- Adjustment to reflect lower usage than projected

- Triangle distribution (trend to internal projection)

= Siting Delay

Example Siting Delay (Number of Years, 10,000 Trials)

Forecast and Results

Variance % of
Forecast Variance
Year Forecast Actual Over/(Under) To Actual
2020 559 1.808 249 14%
2021 179 2,302 123 5%
2022¢ 848 2,767 (81) -3%

- Potential delay in customer connection of 0-3 y

. W —
The “Matrix Score”
concept is designed
to reflect uncertainty
across multiple
dimensions, such as
lenergy infrastructure,
client construction,
development permits,|
land acquisition, and
other intelligence.

€LECTRIC
POWER

Source: EPE
ENGINEERS

- Left-skewed (no delay)

= 50,000 Trials

The Company models industry demand growth using the following method:

0.000

leO

imoo

o B e =
__/

*  Scgments the modeling using the cight largest or fastest growing customers and a ninth

model isting of all d into one segment — nine models in
total

o Statistically models sales in MWh including lost retail choice sales

*  Statistically models demand (MW) using three different approaches
o Approach I: linear regression of demand

o Approach 2: polynomial regression of demand

o Approach 3: lincar regression of sales to demand

There are the key
parameters
determined viaa
combination of data Transp. incl
analysis and expert of historical data
judgement. comparing the actual
data against past
forecasts.

£One of these three approaches is selected for cach of the mine customer segments based

timate future retail choice conversions (lost MWh sales)
*  Develop high, medium, and low demand scenarios

* Intotal, there are 27 models used to develop the forecast

stomer provided intelli

Inclusion of
confidential customer
intelligence provides
unique insights that
can help calibrate a
forecast

12



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

Bottom-up Data Center Modeling: The Gold Standard?

LBNL’s Data Center Energy Usage Report represents one of the most robust publicly available

data center load forecasting methodologies. But is it a feasible model for others to emulate?

This model requires
significant resources to
develop and operate,
including:

+ Third party data
purchases

* Multiple sub-models
and simulation

engines
+ Access toindustry
experts

Flow chart for the data center electricity model used in LBNL study

(Source: LBNL; Figure 2.1)
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Table 5: B2025 Load Forecast, Key Growth Drivers for Coincident Peak Load, 2024-2032%

Load forecasting example | SUmmer L Wneer ]
| Cumulative Portion of CAGR Cumulative Portion of CAGR
| Category | item Growth | Cumulative | Growth | Cumulative |
* Georgia Power’s load forecast in their 2025 IRP | tweownpe " pw ooy O
projected 107% compound annual growth rate for | (Residentil | WM EA i) .
. ' Organic [Commercial | N M 21%| N R
commercial large load summer peak load.  lead | Industial | = I | I 1ew

| Governmental

| Forecast ! ! ! { !
. . E  Ligntng | . m s . I %
* Georgia PSC Staff testimony found (among other | | MARTA H ' 0.2% H = 01%

findings) Cmg:;ie"t i,.gzi%nfraﬂ?n ,,,,,,,,,,,,, - .......... -32% ,,,,,,,,,,, - ,,,,,,,,,,,, -320%
s | Adjustments | | B B 2s7% | B B 50%

— “Since the 2023 IRP Update, the Company| Commercial ! ; i ;

. ‘e T . | Largeload | Largeload i | 107.6% i | 107.6% |

has identified a significant rate of project  aqusments ;-iféﬁii;%?&g.; ---------- - B - ------------ -
removals and net load reductions in its g% o e

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.”™

MW ENERGY TECHNOLOGIES AREA 18
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https://psc.ga.gov/search/facts-document/?documentId=222553

Load forecasting example (2)

Figure 8: B2025 Large Load Forecast Simulation less February 2025 Large Load Forecast Simulation 7°

1,200

1,000
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400 ‘\
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[

I |

(200) II
(400)
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(800)
2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037

Difference in Large Load Forecasts
(MW)

Source: Georgia PSC
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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.

MW ENERGY TECHNOLOGIES AREA 20
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Dominion Energy
Data center request process

Typical data center request process from contact to connection

High level o Engineering e Construction o Install o Electric Service

assessment Letter of Letter of infrastructure Agreement
Authorization Authorization
/’ /.
= " ||| » = =
|
* |dentify infrastructure = Detailed engineering = Authorizes construction = Substation(s) = Defines how the
requirements plan * Customer must = High voltage customer will take
* Costs reimbursed to reimburse Dominion transmission lines service and structure to
Dominion Energy Energy for all spent = Distribution lines recover costs
costs should they walk * Includes revenue
away requirement whether
customer takes service
or not

Development and infrastructure costs are incurred by the customer

Source: Dominion Energy 01

MW ENERGY TECHNOLOGIES AREA
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https://www.scc.virginia.gov/docketsearch/DOCS/82wy01!.PDF

Dominion Energy

Construction Letter of Authorization and Electric Service Agreements

D . . d Data Center Contracted Capacity vs. Metered Coincident Demand
ominion provides 18,000 Dominion Energy Service Territory

information on the
q ua ntity Of |Oad i n 16,000 7,570 MWs of Substation Engineering Letters of Authorization (SELOA) under
contract.
14,000

different stages of
interconnection in
their IRP.

12,000

10,000

8,000

6,000

Coincident Demand (MW)

4,000

|
2,000 | | I

1,952 2,533 3,266f 4,292 4,869 5,597 7,157 7,575 7,880 8,012) 8,012{4 8,012 8,012 8,012/ 8,01

2017* 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032
mm Electric Service Agreements (ESA) i Construction Letters of Authorization (CLOA) =e—Metered Load (IRP Forecast)

Note: The Company did not review ESAs prior to 2018 and assumed ESAs were equal to actual demand in 2017. Actual ESA totals will be higher than this assumption.

g ENERGY TECHNOLOGIES AREA Source: Dominion Energy -
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https://www.dominionenergy.com/-/media/pdfs/global/company/IRP/2024-IRP-w_o-Appendices.pdf

Tariff designs

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

IEEE PES
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Energy Markets & Policy
BERKELEY LAB TECHNICAL BRIEF 1]

January 2025

Electricity Rate Designs for Large Loads:
Evolving Practices and Opportunities

Andrew Satchwell, Natalie Mims Frick, and Peter Cappers (Berkeley Lab)
Sanem Sergici, Ryan Hledik, and Goksin Kaviak (The Brattle Group)
Glenda Oskar (U.S. Department of Energy)

Report available here

Electricity demand from large-load customers such as data centers is projected to grow significantly
in the near term. While these large loads play an important role in advancing technology innovation
and economic growth in the United States, meeting their energy needs requires utilities and regulators
to consider important financial and operational risks from underutilized investments or insufficient

energy supply, infrastructure, and operational capabilities, with implications for all ratepayers. This Fou r themes Of Iarge Ioad ta riﬁs We reviewed :

paper provides an overview of how utilities and regulators are managing these risks through different
tariffs, including rate structures and service agreements. Utilities, regulators, customers, and other
stakeholders can use this paper as a foundation when discussing issues and sharing perspectives on
developing new large load tariffs or reviewing existing ones.

. * Fairly allocate electricity system costs
Introduction L . . . .
U.S. electricity demand is projected to grow significantly in the next decade, largely driven by data ° Mltlgate Utlllty and Customer flnanC|a| rISkS

center expansion and artificial intelligence (AI) applications but also new domestic manufacturing e . .
and electrification in other sectors (NERC, 2024). While maintaining a reliable power grid at least o M |t|gate Ope ratlonal and RA riIs kS
reasonable cost and risk is always an imperative, ensuring new data centers have sufficient energy

supply to maintain and continuously develop Al training models in the United States is vital for ° ACCO m m Od ate th e d ive rse n e ed S Of I a rg e_

protecting national security and ensuring that Al systems are safe, secure, and trustworthy. The

United States also has a strong interest in supporting the domestic development of Al applications, as I Oa d Cu Sto m e rS

they represent U.S. leadership in technology innovation and economic growth.

Reliable energy supply and robust infrastructure are critical to the successful deployment and
expansion of large loads such as data centers. Data centers are among the most energy-intensive
building types due to their continuous operation, computing equipment, and cooling needs.!
Lawrence Berkeley National Laboratory estimates that total U.S. data center electricity demand more
than doubled (2.3x) from 2018 to 2024 and could triple (3.3x) from 2024 to 2028 (Shehabi et al.,
2024). Additionally, the power system impact of these customers may be particularly significant for
individual utilities and regions. According to the Electric Power Research Institute (EPRI), 12 states
accounted for 84% of data center growth since 2020 (EPRI, 2024).

Regulators, utilities, and large-load customers are exploring tariffs including rate structures, electric
service agreements, and special contracts that achieve the objectives of reliable and affordable

ENERGY TECHNOLOGIES AREA 24
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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

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

Desire to attract large load

Resource adequacy Air pollutant reductions Affordability customers

Loss of Load Expectation
(days per year)

Total Reliability
Need

Electricity
Feb 2025: 2.5%

v

Planning Standard

Feb Feb Feb Feb Feb Feb Feb Feb Feb Feb Feb
2005 2007 2009 2011 2013 2015 2017 2019 2021 2023 2025

Capacity (MW)

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

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

Tariff elements to fairly allocate electricity system costs

Applicability to specific

) o Economic development
customer type Marginal pricing

payments
UT and OR: Large Data Center Total Annual
WA: Large Controlled
Conth Poaker Unit

Mid-Merit Unit

Baseload Unit

Small Retail

 Large Retail

 small Office

 Large Office

- Area Development
o 0% v of Al Hours Source: Area Development

Source: PacifiCorp Source: Brattle
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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

Tariff elements to mitigate utility and ratepayer
financial risks

Minimum load

HIGH YIELD
(or “Junk”)

Upfront payment and  Credit rating and Contract duration, sizing requirements and demand
exit fees collateral requirements and resizing charges
[ woors | s | o | omawnos | _ewer | Total Contract | Min. Demand |
Asa A A Hig Cap. (MW) (MW) ercentage
“ " N 113 95.50 84.51%
. 3 / 114 96.50 84.65%
... 115 97.50 84.78%
. 116 98.50 84.91%
= W 117 99.45 85.00%
: : : 117+ 85.00%
Source: Giorgio Trovato on = c P sue A —
Unsplash 2 2 = =

Source: FreePik
Source: Financial Edge
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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

Tariff elements to mitigate operational and resource
adequacy risks

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

LOAD FACTOR (LF)

Annual Electricity Consumption

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

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

Clean energy requirements Opportunities to leverage specific generation technologies

Legend
@ Total emissions 20

Business as usual (footprint in absence of PPAs)

12.6
10.8
9.7
I | I I
2022

.6
209 2020 20 2023

" 004 uotIN

Source: Google Source: Google
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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

MW ENERGY TECHNOLOGIES AREA
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TABLE 1.1

Pros and Cons of Adopting All Utility Proposals for IRP, CCN, and Other Regulatory Changes

Issue

IRP Rule Amendments (17.7.3 NMAC)
Adopting utility proposals for concurrent
IRP/RFP filing, 60-day Statement of
Need, 105-day acceptance, mid-cycle
RFPs, defined Material Event criteria
(e.g., 30-day review, post-notice process,
non-material RFPs), prudence
presumptions, and single IRP process
(Inquiries i, i, iii, iv, xvi).

Pros

- Accelerates resource planning (from 24-33
months) for large loads, enabling timely economic
development (e.g., oil and gas sector).

- Defined Material Event criteria (e.g., PNM’s 30-
day review, EPE’s post-notice updates) clarify off-
cycle procurement, reducing delays.

- Mid-cycle RFPs with 15-day IM checks and
prudence for 17.7.3.12/14 portfolios expedite
CCN/PPA filings, enhancing reliability.

- Single IRP avoids duplicative planning,
maintaining stakeholder transparency while
supporting ratepayer cost control.

Cons

- Shorter timelines (e.g., 60-day review) may
reduce oversight, risking imprudent resource
choices impacting ratepayers.

- Mid-cycle RFPs without full review could
bypass stakeholder input, potentially
prioritizing large loads over existing
customers.

- Prudence presumptions may limit
Commission scrutiny, increasing ratepayer
exposure to costly projects if not rigorously
defined.

- Single IRP may undervalue zone-specific
needs, delaying targeted infrastructure for
high-demand areas.

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

MW ENERGY TECHNOLOGIES AREA 34

""" il BERKELEY LAB


https://edocket.azcc.gov/search/docket-search/item-detail/29509

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 Approach to Assessing Rate Impacts
Leqislative and Audit and
Review Committee
commissioned a study

Utility tariffs and cost-of-service studies informed how cost shifting may occur with escalating forecasts of costs and load

1. Relevant tariffs for each utility were reviewed to determine current methods of revenue collection
exam | n | ng “eleCtI’ICIty 2. Cost-of-service studies were examined to determine basis of volumetric and fixed costs
SyStem | nfrastru Ctu re and 3. Compare volumetric revenue and cost components against each other and across rate classes
associated investments 4. Calculate total cost and revenue by rate class using load forecast data

H * Determine where total cost/revenue values do not align within classes
costs, under a wide range
. 5. Compare and highlight specific impacts for Residential customers served by Dominion Virginia under various cost recovery scenarios
of potential data center- , ,
Extension of existing cost allocations

d r|Ven |Oad g I'OWth - Updated cost allocations using current methodology to adapt to anticipated load growth

scenarios” to “determine if

current rate and fee mevenue

H Valu D ipti Valu D ipti
structures lead to equitable = == ST o —y— —

] . . | $/kW Demand charges (if applicable) — $/ kW Capacity-driven investment / Coincident demand
d IStI"I bUtlon Of COStS $/KWh Delivery + supply + other volumetric adders — $/kWh Consumption-driven costs (e.g., generation)
between data Centers and Fixed charges  Customer or minimum monthly charges — Fixed costs Utility billing, overhead, etc.

0 ther cus tomers ” | Data Sources  Utility Tariffs ‘ Data Sources  Project forecasts, cost of service studies, etc.
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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

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.
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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 Safequards 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/

Thank you

Contact For more information

Natalie Frick Download publications from the Energy Markets &

Policy: https://emp.Ibl.gov/publications

nfrick@lbl.gov

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

Follow the Energy Markets & Policy on Twitter:
@BerkeleyLabEMP

Publication available here:
https://lemp.lbl.gov/publications/electric
ity-rate-designs-large-loads
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https://emp.lbl.gov/publications
https://emp.lbl.gov/mailing-list
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

	Slide 1: Large Loads: Evolving Practices and Opportunities
	Slide 2: Poll 
	Slide 3: Overview of presentation 
	Slide 4: Large load growth in the U.S
	Slide 5: Load growth estimates
	Slide 6: Examples of load growth drivers
	Slide 7
	Slide 8
	Slide 9
	Slide 10: Large load forecasting and interconnection
	Slide 11: Load forecasting
	Slide 12: Type and timing
	Slide 13: Risk
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18: Load forecasting example
	Slide 19: Load forecasting example (2)
	Slide 20: Large load interconnection process
	Slide 21: Dominion Energy Data center request process 
	Slide 22: Dominion Energy Construction Letter of Authorization and Electric Service Agreements
	Slide 23: Tariff designs
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30: State actions
	Slide 31: Requiring additional information for load forecasts
	Slide 32: Informational proceedings (1)
	Slide 33: Informational proceedings (2)
	Slide 34: Informational proceedings (3)
	Slide 35: Studies on the impact of large energy consumers
	Slide 36: Virginia rate impacts study
	Slide 37: Leveraging state resources and supporting economic development (1)
	Slide 38: Leveraging state resources and supporting economic development (2)
	Slide 39: Utah
	Slide 40: Pending legislation 
	Slide 41: Resources for more information
	Slide 42: Thank you

