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Integrating Large Computational Loads NERC

 Large commercial and industrial loads—
specifically “computational loads” such as
data centers—present unique factors for
consideration to the electric grid.

* Our challenge: Integrate these computational
loads onto the bulk power system while
ensuring reliability and security.

* NERC is working alongside the electric power
and data center industries to enhance
understanding and implement necessary
mitigation measures for computational loads.

Large Loads Action Plan




NERC Action Plan to Integrate Computational Loads NERC

* Updating registry criteria

* Developing Reliability Standards Reliability

Registration Standards

Technical

* Technical resources, including:

Insights
= White papers

Reliability guideline
NERC Alerts

Incident reviews

Collaborative workshops and roundtables

Large Loads Working Group
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Technical Insights




Limited Disclosure

Data Center Load Loss Event NERC

2T W E
RELIABILITY

EVENT:

Incident Review
Considering Simultaneous Voltage-Sensitive Load Reductions

Primary Takeaways
Operators and planners of the Bulk Electric System (BES) should be aware of the risks and cha

e 1,500 MW Load Loss (exclusively data center load)
ey b e et el o e e s o * Coincident with 230 kV normal line fault clearing
o S e o o et S el k. b s oo * Widespread: 60 different load points, 25 substations

growing rapidly. The 2024 NERC Long-Term Reliability Assessment (LTRA) documents and discusses this
potential growth of data center-type loads. This vignette highlights this load-loss potential based on analysis
of a recent event in the Eastern Interconnection and offers some considerations for BES operators,
planners, and regulators concerning identifying and mitigating the potential reliability effects and risks
presented by these large voltage-sensitive load losses for future operations.

Summary of Incident

A 230 kV transmission line fault led to customer-initiated simultaneous loss of approximately 1,500 MW of
voltage-sensitive load that was not anticipated by the BES operators. The elactric grid has not historically
experienced simultansous load losses of this magnitude in response to a fault on the system, which has
historically been planned for large generation losses but not for such significant simultaneous load losses. CO N C L U SIO N S =
Simultaneous large load losses have two effects on the electric system: First, frequency rises on the system kS
as a result of the imbalance between load and generation; second, voltage rises rapidly because less power
is flowing through the system. In this incident, the frequency did not rise to a level high enough to cause
concern. The voltage also did not rise to levels that posed a reliability risk, but operators did have to take
action to reduce the voltage to within normal operating levels. However, as the potential for this type of

e e ot ey ik and e tht she lond s o nt resch olrai kot * Require models for large loads to determine
Incident Details Bulk Electric System risk from coincident large

At approximately 7:00 p.m. Eastern on July 10, 2024, a lightning arrestor failed on a 230 kV transmission
line in the Eastern Interconnection, resulting in a permanent fault that eventually “locked out” the

transmission line. The auto-reclosing control on the transmission line was configured for three auto-reclose Ioa d Iosses
attempts staggered at each end of the line. This configuration resulted in 6 successive system faults in an ° =
82-second period. The protection system detected these faults and cleared them properly. The shortest Assess nee d fo rneworm Od |f| e d Sta n d a rd S an d

fault duration was the initial fault at 42 milliseconds, and the longest fault duration was 66 milliseconds.

The voltage magnitudes during the fault ranged from .25 to .40 per unit in the load-loss area. if Iarge Ioads ShOU'd be registered With NERC
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Large Loads Working Group NERC

NERC
 White paper- Characteristics and
Risks of Emerging Large Loads. Risk Mitigation for
 White paper- Assessment of Gaps Charaq Emerging Large Loads
in  Existing  Best  Practices, Risks ¢
Requirements, and Reliability Large |

Standards for Emerging Large et
LoadS. July 2025

 Reliability Guideline — RisK
Mitigation for Emerging Large
Loads

3353 Peachtree Road NE
Suite 600, North Tower
Atlanta, GA 30326

404-446-2560 | www.nerc.com




NERC Alerts

Industry Advisory: Purely

informational, intended to

alert registered entities to
issues or potential problems.
A response is not necessary.

NERC

Level 3

Level 2

Recommendation to
Industry: Recommends
specific action be taken by
registered entities. A
response from recipients, as
defined in alert, is required.

Essential Actions: Identifies
actions deemed to be
“essential” to BPS reliability
and requires NERC Board
approval prior to issuance. A
response from recipients, as
defined in alert, is required.



Level 2 Alert Findings NERC

* In September 2025, NERC issued a Level 2 Industry e
Recommendation Alert. O otig, ST

Initial Distribution: September 9, 2025

* This Alert recommended that industry take specific actions to e p

NERC, Regional Entities, and NERC registered entities hav Ivzed series of
dstrb esth toccurred th b Ik pow systm(BPS) result ng in widespread

mitigate risks to the bulk power system. it s o it i, o s, et

red ction occurr ed w“:h mos! t tsoccur ing in 2024 or 2025. The increase of Large
Loads-related events cides with ncrease in Large Load penetration across the

= Many entities do not have specific procedures to handle the PR/ TP W -

&abl hedth Lag Load T kF (LLTF) n August 2024. In July 2025 NERC
published a white pape ttledch t ristics dRilr of Emerging Large Loads* that

unique challenges associated with large loads. PR f°z: e e

= Many entities do not have a process to coordinate with ‘:*”“” e
Transmission Owners and distribution providers to establish Ly ”mm%

ryptoc ency mi ing facilities, hyd og electrolyzers, manuf
and a f ‘urnaces.”

protection coordination requirements for large loads. ST e s

ique end E
unique peran nal performance of Large Load necessltat enhancements to

= Many entities report waiting on or coordinating with a e e cepe Lo T e R
separate entity, primarily their 1ISO or RTO.

Level 2 Alert Summary Report
8




NERC Level 3 Alert NERC

NERC
Essential Action to Industry

e A Level 3 Essential Actions Alert, released
IVIay 4’ 2026’ recommends Seven near_ Oc;r:r[;l:it;tgn;rmz?ﬁon?aiéngénttrtgl|es, nstrumentation, Commissioning,

Initial Distribution: May 4, 2026

L L] L L]
te rl I l I I l It Igat I O n a Ct I O n S t h at Cu rre nt The purpose of this Level 3 NERC Alert is to ensure Essential Actions are taken by
registered entities to address the risks posed by existing and new computational loads!
interacting with the bulk power sy (BPS), inclusi of comp ional load
interconnecting with collocated generation.?

registered entities are urged to take to B i, 3. L il s, T2

Interconnection, Study, Commissioning, and Operations® that discussed the
. ® . ol e . recommended practices that NERC deemed necessary to address the emerging risks from
large loads. In the responses provided to the Alert, NERC found that entities generally
a d d re SS C r It I Ca I re | I a b I I I ty r I S kS . did not have sufficient processes, procedures, or methods to address risks associated
with computational loads. This contrasts with the robust historical experience with
traditional non-power electronic non-computational load. As seen in the public report,

NERC found specific deficiencies with the tr of P ional loads. ples of
this load include artificial intelligence training, cryptocurrency mining, and traditional

* The deadline for registered entities to

As stated in the public report, NERC determined a set of immediate actions that registered
entities should take to reduce the risk to the BPS that warrant issuance of this Level 3

submit their responses is August 3, 2026. g, T, S il o e ma, enb et g

load. i

NERC issues this Level 3 Alert for entities to impl specific ct 4 to handle critical
risks. Additional actions are discussed as part of NERC's Large Loads Action Plan and
include the draft registry criteria® and Standard Authorization Request (SAR) for
computational load® posted on NERC’s website on April 1, 2026. Responses will also help

Level 3 Alert




NERC Level 3 Alert NERC

Modeling Studies .Fault recordlpg
instrumentation

e Model IT load separate e |dentify vulnerabilities e |nstall and utilize
from motor load and develop mitigations recording devices
e Collect specific data for e Evaluate limits for e Capture facility
modeling credible Contingencies performance for System
e Process for detailed Disturbances
modeling e Utility access to devices
e Checklist of key data e Establish Interpersonal e Coordinate local
e Communicate to neighbors Communication Capabilities transmission and load
and affected Systems e Issue instructions to entities protection
e Evaluation of “as-built” for to prevent BES Emergencies e Do not reduce for typically
model validation/ cleared faults (non-

verification consequentially)



Building the Bridge

NERC

White papers:
* Characteristics and risks
* (Gap assessment

Reliability Guideline
NERC Alert Level 2
NERC Alert Level 3

New and modified standards

l

Incident reviews:

Simultaneous voltage-
sensitive load reductions
Voltage-sensitive crypto
load reductions

New registration criteria

Reliability Guideline and Alerts fill a knowledge gap




Additional LMWG and LLWG Products NERC

Technical Reference
Document: Data Center SAR Planning
Load Modeling

White Paper: EMT
White Paper: Large Modeling and
Load Disturbance Simulation
Performance Considerations for
Large Loads

Coming Q3/Q4 2026!
. Load Modeling Working Group . Large Loads Working Group
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Registration




NERC

Registration

e |dentify entities that impact reliability
e Notify those that must comply
e After registration, Reliability Standards apply

e Criteria to be determined
e Exception process available

e After criteria developed in NERC Rules of Procedure
e After approval by FERC in the United States

Day-to-day delegated to Regional Entities

14




Registration Criteria for Large Loads NERC

* On April 1, 2026, NERC posted draft registry criteria for computational large
loads, including data centers and cryptocurrency mining.

* The criteria define the scope of what entities will be required to register with
NERC and comply with NERC Reliability Standards.

" Proposed threshold of 20 MW or more aggregated computational load at a point of
interconnection 60 kV and above.

* NERC accepted comments until May 15, 2026. Comments will be carefully
considered.

Draft Registry Criteria




NERC

Standards




Standards for Computational Loads

New and updated Reliability Standards will address
computational loads in the Bulk Power System.

= Some for existing registered entities, some for new
computational load entities.

NERC posted a Standard Authorization Request (SAR) for
comment on April 1, 2026. It includes:

= New definitions for use in Standards for Computational Loads

= A “foundational” Reliability Standard.

Comments on the SAR due April 30, 2026.

There will be opportunities for feedback on the draft
standard through the commenting and balloting
process.

NERC

Standard Authorization Request



Timeline: Standards for Computational Loads NERC

* Project 2026-02 Computational Loads — Timeline 2026

Q2 — Action of

Standards Q4 — 30-da
Committee: Q3 — 45-day initial o y final December 2026 —
final SAR comment period LIe i 2ME]) EolmIEhl: =T eEifine present to Board for
apapnrg\;ithorize with 10-day ballot PEIDE] i IO-CE oello adoption
drafting Reliability welle

Standard.

* Key next steps:

= Drafting team training and scheduling of meetings.

= Short-Term Advisory Group formation and scheduling of meetings.




A Collaborative Process

e NERC works in collaboration with
stakeholders across all its initiatives.

* As we move from data collection and
analysis to the comment and drafting
phase, perspective and input from
stakeholders remains critical.

* NERC works to achieve the greatest
possible consensus, while fulfilling its
statutory requirement to provide for the
reliability and security of the electric grid.

| 4 ] . 1ral) ’-v
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Short-Term Advisory Group NERC

* New concept, inspired by process change recommendations.

* Additional subject matter experts to support drafting team for Reliability
Standards.

" Expedite and enhance consensus building

= Participate in Quality Reviews

= Review and provide input to drafts of standard and supporting documents
= Participate on sub-teams

= Support outreach

= Participate in project update communications




Timeline: NERC and Large Loads

Large Load Action Plan: 2026-2027 Timeline

Post registry criteria and SAR (April 1)
Publish Reliability Guideline, subject to RSTC
approval (April 30) +  Post registry criteria, glossary and standard(s) for additional comment
Issue Level 3 Alert subject to Board approval (May) period (October 21, if needed)

Initiate standards drafting, subject to 5C +  Request Board approval of registry criteria, glossary and standard(s)
authorization (June 9) (December 5)

Publish the Data Center Load Modeling »  File registry criteria , glossary, and standards subject to Board approval
Technical Reference, subject to RSTC approval (December 31)

(June 10)

I T T A T

Publish white paper 2 (March 12) « Post registry criteria, glossary and Q1-Q4
Publish report on Level 2 (March 17) standard(s) for comment (August 19)
SC appoint drafting team and post SAR (March 18) « Level 3 Alert responses due (August)
Webinar on Large Load Action Plan (March 30) = Organize a Data Center Load Modeling
Review comments on Reliability Guideline (March) Workshop (September 15-16)

Draft and file additional applicable Reliability
Standards, as needed

RELIABILITY | RESILIENCE | SECURITY




Make Your Voice Heard at NERC NEIRC

e Join NERC as a member . Oszerve or join a committee

= Committees:
https://www.nerc.com/who-we-
are/committees

= NERC event calendar:
https://www.nerc.com/events

= Complete membership application on ERO
Portal: https://eroportal.nerc.net/

* More information: https://www.nerc.com/who-
we-are/membership

= Questions: nercmembership@nerc.net

e Participate in the standards development * Share your expertise
process Attend workshops and conferences

= Support standard drafting projects = Comment on publications (e.g., white
= Comment on draft standards papers, technical reference documents)

= Join the Registered Ballot Body via the Standards
Balloting and Commenting System (SBS):
https://sbs.nerc.net/

= SBS Tutorial:
https://www.nerc.com/globalassets/standards/d
ocuments/2023/sbs_tutorial_for_external_users.
pdf

= More information on standards:
https://www.nerc.com/standards



https://eroportal.nerc.net/
https://www.nerc.com/who-we-are/membership
https://www.nerc.com/who-we-are/membership
https://www.nerc.com/who-we-are/membership
https://www.nerc.com/who-we-are/membership
https://www.nerc.com/who-we-are/membership
mailto:nercmembership@nerc.net
https://www.nerc.com/standards
https://www.nerc.com/who-we-are/committees
https://www.nerc.com/who-we-are/committees
https://www.nerc.com/who-we-are/committees
https://www.nerc.com/who-we-are/committees
https://www.nerc.com/who-we-are/committees
https://www.nerc.com/events

Make Your Voice Heard at NERC NERC
* Review our Computational Load Checklist to find actions to take right now.
e Contact us to learn more and join the NERC listserv for updates.
* Get in touch if you are interested in joining a working group.

= Large Loads Working Group
* Load Modeling Working Group

Checklist for

Computational Load Entities %
S "8 criter; to
Sign UP for an ERO Portal Account for Information AProcg g O g Hogg o What ::m ine W, N E
« Why: Get added to NERC malling lists and resources, as well as NERC datastq the e m’;:fro ose Z’:’!‘ ©f entiieg x:;:ftc"'"nly ) IQC
Receive email notifications to stay up to date on all computational loads inform; e by, o :hran., (D"etf 10 Ropeq €73, gy @ compy, W"'l‘h Stang,
+ How: Gotohit ortalnerc.net/ and click “Register.” Once your account o Bboye e Oulk p U idenggr ents g, Ml o "8 Mandagey
to Zach Greene to request being added to the “NERC-info” {our compreh L e €0t ,,ﬂ*' Systap, e ng, ,'ER’WIV,.E‘, . . Reliapiyy,
¢ nal Ioads standard project (2026-02), Large Loads Working G €arn,, ity G M s 7 o Y H H H
o View our checklist for ~ Contact us with

When: As so0n as possible.

relevant information questions and
and links comments

Create a Standards Balloting System (SBS) Account for Commenting o
and Associated Documents
Why: This portal will allow you to provide official comments on Standard
itis also the first step to joining the Registered Ballot Body.
How: Go to httos://sbs.nerc.net/ and click “login/register” to create a
utorial for support
When: As s00n os possible; the comment period on the computatio

JOin the Registered Ballot Body for Voting
As a member of the Registered Ballot Body, you will be eligy
Reliability Standards and vote on them. Only one person from eag
only one person can join Segment 7 — Large Electricity End Users)
How: Go into your Standards Balloting and Commenting Systey
“Users” > “My User Profile” > "Click here to request additior

provide supporting evidence; use this 1
When: As so0n as possible.

Join Relevant Ballot Pools for Voting
» Why: As a member of the Registered Ballot Body, you will

relevant standards. Your input matters.

How: Use the “Ballots Events” link on the 85 dashboard f

When: During a specified time once the draft standard is

join when the pool s initially formed.

RESILIENCE | SECURITY
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View Checklist

Contact NERC




Discussion
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