UNITED STATES OF AMERICA
BEFORE THE
UNITED STATES DEPARTMENT OF ENERGY

Federal Power Act Section 202(c)
Emergency Order re Eddystone Generating

Station Order No. 202-25-8

MOTION TO INTERVENE AND REQUEST FOR
REHEARING OF THE JOINT CONSUMER ADVOCATES

Pursuant to section 313/ of the Federal Power Act (“FPA”), 16 U.S.C. § 825/, and
Rules 212, 214, and 713 of the Federal Energy Regulatory Commission’s Rules of
Practice and Procedure, 18 C.F.R. §§ 385.212, 385.214, and 385.713, the Maryland
Office of People’s Counsel, New Jersey Division of Rate Counsel, Delaware Division of
the Public Advocate, Illinois Office of the Attorney General, and Illinois Citizens Utility
Board (1) move to intervene in this proceeding and (2) request the Department of Energy
grant rehearing of Order No. 202-25-8 (August 27, 2025).

Order No. 202-25-8 “determine[s] that an emergency exists in portions of the
electricity grid operated by PJM Interconnection, LLC due to a shortage of facilities for
the generation of electric energy, resource adequacy concerns, and other causes,” and
invokes the Department’s emergency authority under FPA section 202(c), 16 U.S.C. §
824a(c), to direct that PJM and Constellation Energy “take all measures necessary to
ensure that Eddystone Units are available to operate” during the period August 28, 2025

until November 26, 2025.



MOTION TO INTERVENE

The Maryland Office of People’s Counsel (“MPC”) is a state agency created by
Maryland state law. It is authorized, in relevant part, to “appear before any federal or
State [agency] to protect the interests of residential and non-commercial users [of utility
services in Maryland].”! Maryland is located within the area served by the facilities and
markets administered by PJM. The costs of continued operation of the Eddystone plant,
collected through rates administered by PJM, and the plant’s continued operation’s
impact on reliability of the PJM grid will affect the cost and level of service of electricity
to consumers in Maryland. The ratepayers that MPC represents have a direct interest in
PJM’'s administration of its tariff to provide resource adequacy and reliable service.
Accordingly, MPC moves to intervene in this proceeding with full rights as a party and
files this request for rehearing in furtherance of its statutory charge “to protect the
interests of” Maryland’s residential and noncommercial electric consumers.

The Delaware Division of the Public Advocate (“DPA”) is empowered to “appear
on behalf of the interest of consumers in the courts of this state, the federal courts, and
federal administrative and regulatory agencies and commissions in matters involving rate,
services, and public utilities.”? Delaware is located within the area served by the facilities
and markets administered by PJM. The costs of continued operation of the Eddystone
plant, collected through rates administered by PJM, and the plant’s continued operation’s

impact on reliability of the PJM grid will affect the cost and level of service of electricity

' Md. Code, Public Utilities Article, sec. 2-205(b) (2024).
2 Del. C. 8716 (e)(3)(a).



to consumers in Delaware. The ratepayers that DPA represents have a direct interest in
PJM’s administration of its tariff to provide resource adequacy and reliable service.
Accordingly, DPA moves to intervene in this proceeding with full rights as a party and
files this request for rehearing in furtherance of its statutory charge “to appear on behalf
of the interest of [Delaware] consumers.”

The New Jersey Division of Rate Counsel (“NJ Rate Counsel”) is the
administrative agency charged under New Jersey Law with the general protection of the
interests of utility ratepayers.* NJ Rate Counsel is explicitly empowered to represent the
public interest in federal proceedings.’ NJ Rate Counsel moves to intervene in this
proceeding with full rights as a party and files this request for rehearing in furtherance of
its statutory charge to represent the interests of New Jersey utility ratepayers.

Illinois law provides that the Illinois Attorney General “shall have the power and
duty on behalf of the people of the State to intervene in, initiate, enforce, and defend all
legal proceedings on matters relating to the provision, marketing, and sale of electric . . .
service whenever the Attorney General determines that such action is necessary to
promote or protect the rights and interests of all Illinois citizens, classes of customers,
and users of electric . . . services.”® In addition to this investigative and enforcement
authority, the Illinois Attorney General “shall be a party as a matter of right to all

proceedings, investigations, and related matters involving the provision of electric . . .

3 Del. C. 8716(A).

*N.J.S.A. § 52:27EE- 46 et seq.
SN.J.S.A. § 52:27EE-55.

615 ILCS 205/6.5(c).



services before the Illinois Commerce Commission, the courts, and other public bodies.”’

The Illinois Attorney General’s office represents Illinois ratepayers in PJM’s ComEd
Zone.?

The Citizens Utility Board (“CUB”) 1s an Illinois-based statewide organization of
residential ratepayers. The Citizens Utility Board Act, the Illinois statute that created and
governs CUB, states that CUB shall “Represent and protect the interests of the residential
utility consumers of this State.” Protecting Illinois’ roughly five million consumers is the
driving force behind CUB’s work. The Commonwealth Edison utility in northern Illinois
is part of the PJM Interconnection. These ratepayers will be materially affected by the
outcome of this docket. CUB has an interest in ensuring that all costs allocated to
ratepayers are prudently incurred and rooted in the principles of cost causation. The
Eddystone Order threatens these principles and stands to unjustly increase electric bills
for Illinois consumers.

Accordingly, the Joint Consumer Advocates each move to intervene in this
proceeding, jointly and individually, with full rights as parties and files this request for
rehearing in furtherance of their statutory duties to protect the interests of ratepayers in

their respective states.’

"Id. at 6.5(d).

8 See PIM Open Access Transmission Tariff, Attachment J, PJM Transmission Zones,
https://agreements.pjm.com/oatt/4443.

? The level of costs that will be imposed on ratepayers is unknown. DOE has referred rate issues relating
to the order to the Federal Energy Regulatory Commission. FERC, in turn, has issued a notice
acknowledging the referral and expressing an intention to undertake actions concerning the “rate issues”
that are “corresponding” to the order in “appropriate proceedings.” See Order on Referral and Providing
Notice of Intent to Take Action, United States Department of Energy, Docket No. AD2515000 (June 24,
2025) at P 6.



BACKGROUND

The Eddystone plant is located in Pennsylvania and adjacent to the Delaware
River south of Philadelphia. It is connected to the PJM-administered electric transmission
grid. The resource 1s comprised of two generating units, Units 3 and 4, each a steam
turbine power generating unit, rated approximately a nominal 380 megawatts (“MWs”),
fired with natural gas or distillate fuel oil. The generating units are approximately fifty
years old; they commenced operations in 1974 and 1976, respectively, and are effectively
at the end of their useful service lives.!° The electric output from the Eddystone plant has
been minimal since 2012, achieving less than one percent capacity factor over the last
five years as reported by the plant owner, Constellation.

In July 2024, PJM conducted an annual capacity auction for the procurement of
generating capacity for a delivery year running from June 1, 2025 to May 31, 2026.
Consistent with its planned deactivation, the Eddystone plant did not participate in that
annual capacity auction and was assumed to be retired, yet the auction procured sufficient
capacity to meet applicable reliability requirements for the full PJM service area (or
“footprint”) for the delivery year.

In May 2025, PJM assessed resource adequacy for the upcoming summer and

determined that its resource adequacy targets for its entire service area were met.

10 Eddystone Generating System, Gridinfo, available at https://www.gridinfo.com/plant/eddystone-
generating-station/3161.



On May 30, 2025, following the close of business and less than two days before the
scheduled June 1 retirement date of the Eddystone plant, DOE issued its 202(c) order
directing the plant’s continued operation until August 28, 2025.

DOE re-issued its 202(c) order for Eddystone on August 27, 2025. The re-issued
order, which extends the plant’s continued operation until November 26, 2025, is the
subject of this rehearing request.

STATEMENT OF THE ISSUES

As explained infra, Joint Consumer Advocates submit the following statement of

issues and specifications of error:

1. Order No. 202-25-8 is arbitrary and capricious and contrary to
law.

a. The order fails to establish the existence of an “emergency”
under both section 202(c) and the implementing regulations.

b. The order fails to present substantial evidence and exercise
reasoned decision-making for its emergency determination.

c. The order fails to set terms that best meet the alleged
emergency in accordance with the public interest.

2. Order No. 202-25-8 exceeds the Department’s statutory
jurisdiction.

ARGUMENT
I. Order No. 202-25-8 is arbitrary and capricious and contrary to law.

A. The order fails to establish the existence of an “emergency” under
section 202(c) or the Department’s regulations implementing section
202(c).



DOE’s authority to direct continued operation of power plants under FPA section
202(c) is bounded—it applies in and is limited to “emergency” situations. It works in
conjunction with the extensive, layered, and highly technical regulatory framework for
assuring “resource adequacy” of the power grid, which includes tariff provisions
administered by the regional transmission organizations (RTOs), including PJM, subject
to regulation by FERC, as well as reliability standards overseen by the North American
Electric Reliability Corporation and through delegations to regional electric reliability
organizations—in PJM’s case, ReliabilityFirst Corporation.!' All of these entities devote
enormous resources into ensuring resource adequacy and reliable system operation to
prevent the emergency situations that would require an exercise of section 202(c).

DOE’s authority to direct continued operation of power plants under FPA section
202(c) applies in and is limited to narrow “emergency” situations. The statute, in relevant
part, states:

(c) Temporary connection and exchange of facilities during
emergency

(1) During the continuance of any war in which the United States is
engaged, or whenever the Commission['?] determines that an
emergency exists by reason of a sudden increase in the demand for
electric energy, or a shortage of electric energy or of facilities for
the generation or transmission of electric energy, or of fuel or water

""'NERC has defined resource adequacy as: “the ability of the electricity system to supply the aggregate
electrical demand and energy requirements of the end-use customers at all times, taking into account
scheduled and reasonably expected unscheduled outages of system elements” NERC, Reliability
Terminology (2013). See also NERC, Planning Resource Adequacy Analysis, Assessment and
Documentation, BAL-5-2-RF C-02 (Definitions).

12 Authority for administration of the statute is vested in the Secretary of Energy, pursuant to the sec.
301(b) of the 1977 Department of Energy Organization Act, 42 U.S.C. §7151. See Congressional
Research Service (“CRS”), Federal Power Act: The Department of Energy’s Emergency Authority
(updated to May 22, 2025).



for generating facilities, or other causes, the Commission shall have
authority, either upon its own motion or upon complaint, with or
without notice, hearing, or report, to require by order such temporary
connections of facilities and such generation, delivery, interchange,
or transmission of electric energy as in its judgment will best meet
the emergency and serve the public interest. !?

Though the Federal Power Act does not define the terms “emergency” or
“sudden,” the plain meaning of these terms shows Congress’ intent that section 202(c)
authority rarely be invoked, in response only to acute events that demand an immediate
response. !4 The text dictates that circumstances triggering a section 202(c) order are
specific, unexpected, urgent, and temporary.!> DOE’s interpreting regulations and
historical use of section 202(c) authority accord with the text’s plain meaning. DOE
defines an “emergency” as an “unexpected” supply shortage, which “may be the result of
weather conditions, acts of God, or unforeseen occurrences not reasonably within the
power of the affected ‘entity’ to prevent.”!® DOE’s regulations further state that section

202(c) orders “are envisioned as meeting a specific inadequate power supply situation.”

316 U.S.C. §824a(c) (emphasis supplied).

4 The commonly understood definition of “emergency” in 1930 when Congress enacted the FPA was “a
sudden or unexpected appearance or occurrence . . . an unforeseen occurrence or combination of
circumstances which call for immediate action or remedy.” Webster’s New International Dictionary of the
English Language (1930).

15 See Richmond Power & Light v. FERC, 574 F.2d 610, 615 (D.C. Cir. 1978) (stating that section 202(c)
“speaks of ‘temporary’ emergencies, epitomized by wartime disturbances, and is aimed at situations in
which demand for electricity exceeds supply”); see also Fed. Power Comm 'n v. Fla. Power & Light Co.,
404 U.S. 453 n.1 (1972) (relating section 202(c) to “the exigencies of ‘war’”); Duke Power Co. v. Fed.
Power Comm'n, 401 F.2d 930, 944 (D.C. Cir. 1968) (stating that section 202(c) “relate[s] exclusively to
temporary interconnections during national emergencies”).

1610 C.F.R. § 205.371 (other examples may include a “sudden” demand spike, a fuel shortage,
“regulatory action” prohibiting the use of certain generators, or “[e]xtended periods of insufficient . . .
supply” due to planning failures).



These definitions accord with the FPA’s legislative history, in which section
202(c) is characterized as an authority to be used in response to “crises”:
This is a temporary power designed to avoid a repetition of the
conditions during the last war, when a serious power shortage arose.
Drought and other natural emergencies have created similar crises in
certain sections of the country; such conditions should find a federal

agency ready to do all that can be done in order to prevent a break-
down in electric supply.

S. Rep. No. 74-621 at 49 (1935). Consistent with the statutory language, DOE
regulations, and legislative history, DOE has seldom exercised its section 202(c)
authority. Past emergency orders typically have responded to acute crises such as
blackouts or severe storms.!” But “Congress . . . does not . . . hide elephants in
mouseholes.”!® The elephant here is an expansion of agency authority to prohibit the
retirement of certain plants, such as Eddystone, in the absence of a true “emergency.”
The mousehole is the word “emergency” in section 202(c), a seldom used provision of
the FPA. The expanded agency authority couched in the order’s reliance on its July
Report and various executive orders is designed to be transformative and embody a
lasting policy, in derogation of Congress’s narrowly tailored, short-term use of section
202(c).

Further, section 202(c) “is aimed at situations in which demand for electricity
exceeds supply and not at those in which supply is adequate but a means of fueling its

production is in disfavor.”!” Under the FPA’s cooperative federalism structure, choices

17 See generally, B. Rolsma, The New Reliability Override, 57 CONN. L. REV. 789 (2025).
8 Whitman v. Am. Trucking Ass ns, Inc., 531 U.S. 457, 468 (2001).

1 Richmond Power and Light, 574 F.2d at 615.



about long-term resource mix fall to the states,?° while PJM administers and FERC
regulates capacity auctions to ensure resource adequacy in light of those choices. It is
thus “highly unlikely” Congress left DOE with any discretion to order “how much
[fossil-fuel based] generation there should be over the coming decades.”?! In short,
DOE’s exercise of its narrow, emergency authority under section 202(c) is intended to
backstop—not supplant, overrule, or interfere with—this careful jurisdictional balance
and the extensive, existing framework for assuring resource adequacy.

B. The order fails to present substantial evidence for its emergency
determination and fails to exercise reasoned decision-making.

When an administrative order lacks “substantial evidence,” it violates the

Administrative Procedure Act because it is arbitrary and capricious.?? Substantial

2016 U.S.C. § 824(b)(1) (“The Commission shall have jurisdiction over all facilities for such transmission
or sale of electric energy, but shall not have jurisdiction, except as specifically provided in this subchapter
and subchapter III of this chapter, over facilities used for the generation of electric energy.” (emphasis
added)); see, e.g., Hughes v. Talen Energy Mktg., LLC, 578 U.S. 150, 154 (2016) (noting the “States’
reserved authority . . . over in-state ‘facilities used for the generation of electric energy’” (quoting 16
U.S.C. 824(b)(1)); Citizens Action Coalition of Ind, Inc. v. FERC, 125 F.4th, 229, 238 (D.C. Cir. 2025)
(“[T]he States retain authority to choose their preferred mix of energy generation resources.”); Conn.
Dep’t of Pub. Util. Control v. FERC, 569 F.3d 477, 481 (D.C. Cir. 2009) (upholding FERC’s approval of
capacity requirements because they do not interfere with the right of “[s]tate and municipal authorities . . .
to require retirement of existing generators,” to prefer “environmentally friendly units,” or “to take any
other action in their role as regulators of generation facilities without direct interference from the
Commission™); Devon Power LLC et al., 109 FERC 4 61,154, P 47 (2004) (“Resource adequacy is a
matter that has traditionally rested with the states, and it should continue to rest there. States have
traditionally designated the entities that are responsible for procuring adequate capacity to serve loads
within their respective jurisdictions.”).

2! West Virginia v. EPA, 597 U.S. 697, 729 (2022).

2 See, e.g., Allentown Mack Sales & Serv., Inc. v. Nat’l Labor Rel. Bd., 522 U.S. 359, 374 (1998)
(explaining an agency is obliged to undertake reasoned-decision-making); Motor Vehicle Mfrs. Assn. of
United States, Inc. v. State Farm Mut. Automobile Ins. Co., 429 U.S. 29, 43 (1983) (same); Burlington
Truck Lines, Inc. v. United States, 371 U.S. 156, 168 (1962) (“The agency must make findings that
support its decision, and those findings must be supported by substantial evidence.”); Butte Cnty. v.
Hogen, 613 F.3d 190, 194 (D.C. Cir. 2010) (“[A]n agency cannot ignore evidence contradicting its
position.”); Michigan v. EPA, 268 F.3d 1075, 1081 (D.C. Cir. 2001) (explaining that an agency’s action is
contrary to law absent statutory authorization).

10



evidence is “such relevant evidence as a reasonable mind might accept as adequate to
support a conclusion.”?® And an emergency under section 202(c) must be a specific,
inadequate power supply situation.?*

Order No. 202-25-8 primarily relies upon assertions of “potential” long-term
resource adequacy “emergency in the PJM region.”? The order cites bare statements and
concerns from PJM executives that long-term reliability concerns “could” or “may”
happen.?® Those concerns—even if fully substantiated—would be an insufficient basis to
mandate Eddystone’s continued operation. And they are not adequately substantiated.
Indeed, the order itself acknowledges PJM and others are taking steps to address those
concerns before any resource shortfall arises.?’

Outside wartime, DOE has only invoked Section 202(c) to address specific,
imminent, and unexpected shortages—not to address longer-term reliability concerns or
demand forecasts.?® The order alleges “a potential longer term resource adequacy
emergency in the PJM region” in 2026 and into the 2030s.%’ Concerns arising in 2026 or
the 2030s—years in the future—are not an emergency in fall 2025 under section 202(c).

The evidence the order cites is written in the subjunctive tense, indicating hypothetical

2 Chritton v. Nat’l Transp. Safety Bd., 888 F.2d 854, 856 (1989) (internal quotation marks omitted).
210 C.F.R. § 205.371 (emphasis added).

% Order at 3 (PDF).

% 1d. at 1, 6 (PDF).

7 Id. at 2 (PDF) (“[I]n December 2024, PIM filed revisions with the Federal Energy Regulatory
Commission (FERC) to Part VII of its Open Access Transmission Tariff, known as the Reliability
Resource Initiative (RRI), to address near-term resource adequacy concerns.”).

2 Otter Tail Power Co. v. Fed. Power Comm’n, 429 F.2d 232, 233-34 (8th Cir. 1970) (holding that
Section 202(c) “enables the Commission to react to a war or national disaster,” while Section 202(b)
“applies to a crisis which is likely to develop in the foreseeable future”).

? Order at 3 (PDF).

11



situations that “could” arise.?° Although DOE highlights the fact that Eddystone operated
this summer—after the first section 202(c) order for Eddystone was issued—this
reasoning is circular at best. DOE ordered Eddystone to operate because there is an
alleged emergency and then concludes, because it did run, that an emergency exists. The
order, however, provides no insight into the circumstances of why the plant ran or what
PJM decisions were made resulting in its operation. The order does not consider, given
the age of the Eddystone Units, that a long start up period or concerns about the ability of
the plant to start could have contributed to Eddystone’s operation. This lack of
transparency raises questions about the limitations of the plant and other important details
that may have impacted PJM's decision.

The hypotheticals the order cites are not imminent during the term of the order,
and they cannot plausibly constitute an “emergency” characterized by a “sudden increase
in the demand for electric energy.”! Claimed shortfalls arising years in the future do not
suggest an urgent “shortage” in electric energy, generation, or transmission. For example,
the 2030-onwards resource concerns purportedly described by the Department’s July
2025 Resource Adequacy Report (the “July Report) do not describe “emergency”
conditions.?? DOE itself concedes that the July Report overstates potential load growth; it
acknowledges there is no “indication that reliability coordinators would allow this level

of load growth to jeopardize the reliability of the system.”* By creating new resource

3 Id. at 1-2; 6 (PDF).

3116 U.S.C. § 824a(c)(2).

32 Ex.1, Order at 6; see also Ex. 3, MPC’s Request for Rehearing of July Resource Adequacy Report.
33 Ex. 2, July Report at 14.

12



adequacy criteria that have not been established under the mechanisms established
pursuant to the FPA, DOE ignores the important aspect of existing reliability
mechanisms, such as those at PIM, NERC, and RFC.

Section 215 of the FPA, not section 202(c), provides the federal regulatory
authority for bulk power system reliability.** Instead of substantiating an emergency,
Order No. 202-25-8 creates a narrative of future demand trends that may impact grid
reliability. The order attempts to commandeer generation to combat any future exigency,
based on reliance of a flawed methodology in the July Report and DOE’s internal
assessment of long-term reliability needs. Congress did not grant this power to DOE or
any federal agency.* Only FERC—not DOE— has the authority to carry out mandatory
reliability concerns.*® DOE thus fails to support a specific and immediate power source
concern with substantial evidence.

C. Even if an emergency exists, the order fails to set terms that best meet
the alleged emergency in accordance with the public interest.

Section 202(c)(1) demands the Department only impose requirements that (i)

“best” (ii) “meet the emergency and” (iii) “serve the public interest.”” “Best” is a

316 U.S.C. § 8240(a)(3)—(4).

3% See 16 U.S.C. § 8240(e)

36 See Alcoa v. FERC, 564 F.3d, 1342, 1344 (D.C. Cir. 2009).
3716 U.S.C. § 824a(c)(1).

13



comparative, which implies a comparison between options.*® An agency must consider
those options that are obvious and viable.

The order lacks any such analysis. There is no discussion of how running the
Eddystone Units is “best” as compared to various alternatives. Such a lack of analysis
contravenes DOE’s regulations that require DOE to consider certain information when
exercising 202(c) authority, including: “conservation or load reduction actions,” “efforts .
. . to obtain additional power through voluntary means,” and “available imports, demand
response, and identified behind-the-meter generation resources selected to minimize an
increase in emissions.”*® DOE has not explained why ordering the Eddystone units to
remain “available” meets any of these criteria.

The public interest element demands that the Department advance, or at least
consider, the various policies of the Federal Power Act.*! This includes protection against
excessive prices.*? Yet the order fails to acknowledge even the potential for rate increases
resulting from retaining a plant such as Eddystone, much less address how those rate
increases support the public interest or protect “the economic security of the American

people.”®

38 See Entergy Corp. v. Riverkeeper, Inc., 556 U.S. 208, 218 (2009) (“‘Best’” means what is ‘most
advantageous.’” (quoting Webster’s New International Dictionary 258 (2d ed.1953))).

39 See Dep’t of Homeland Sec. v. Regents of the Univ. of Calif., 591 U.S. 1, 30 (2020); Motor Vehicle
Manufs. Ass’n, 463 U.S. at 51; Nat’l Shooting Sports Found., Inc. v. Jones, 716 F.3d 200, 215 (D.C. Cir.
2013).

410 C.F.R. § 205.373(g)—(h);

4 Cf. Wabash Valley Power Ass’n, 268 F.3d at 1115 (interpreting the “consistent with the public interest”
standard in Section 203 of the Federal Power Act).

2 See Pa. Water & Power Co. v. Fed. Power Comm 'n, 343 U.S. 414, 418 (1952) (A major purpose of
the whole Act is to protect power consumers against excessive prices.”).

43 Executive Order 14262 directs the implementation of the 202(c) orders for the protection of “the
national and economic security of the American people.” See Executive Order 14262, Strengthening the

14



The order states “summer has not yet ended.”** But such a declaration is
insufficient and ignores the fact meteorological fall begins on September 1—four days
after the order was issued—and ends on November 30.% Fall is not a peak season in
PJM. September 16 through December 31 is a “shoulder season” where “milder
temperatures prevail” in PJM, which results in lighter grid demand than summer and
winter.*® PJM generally experiences peak demand in June, July and August.*’. DOE’s
failure to cite any evidence to address the distinction between summer peaks and the
typically lower fall demand further evinces DOE’s lack of consideration of FPA policy to
prevent excessive cost. A heat wave in September, October or November of 2025 severe
enough to require emergency operations of Eddystone is at best unsubstantiated at this
juncture. Because the order contains no support that running the Eddystone units is the

“best” option or that doing so “supports the public interest,” it is arbitrary and capricious.

Reliability & Security of the United States Elec. Grid, 90 Fed. Reg. 15, 521 (April 14, 2025) (“EO
14262”).

“ Ex. 1, Order at 2.

* National Centers for Environmental Information, “Meteorological Versus Astronomical Seasons,”
National Ocean and Atmospheric Administration, accessible at
https://www.ncei.noaa.gov/news/meteorological-versus-astronomical-seasons (Sept. 22, 2016, updated
Mar. 10, 2023) ([M]eteorological summer includes June, July, and August; meteorological fall includes
September, October, and November . . . .”).

46 “Monitoring Grid Maintenance in ‘Shoulder Season,”” PJM Inside Lines (Sept. 9, 2019), available at
https://insidelines.pjm.com/monitoring-grid-maintenance-for-maximum-reliability/.

47 Although PJM includes September when it calculates summer coincident peaks, coincident peaks
typically occur in June, July and August. This data becomes available in mid-October. See PJM
Interconnection, “Summer 2024 Weather Normalized RTO Coincident Peaks” available at
https://www.pjm.com/planning/resource-adequacy-planning/load-forecast-dev-process.

15



IL. Order 202-25-8 exceeds the Department’s statutory authority.

States retain authority over electric generating facilities, including the authority to
order their closure.*® In the FPA, Congress also recognized the states’ exclusive authority
over generating facilities in section 202(b), which does not give, within FERC’s
interconnection authority, the power to “compel the enlargement of generating facilities
for such purposes.”# The economic impact of using section 202(c) orders as a sweeping
measure to advance energy policy is tantamount to the impact the Clean Power Plan
would have had in West Virginia v. EPA°%!

Federal regulatory jurisdiction over the power sector “extend[s] only to those
matters which are not subject to regulation by the States.”>? This jurisdiction generally
does not include regulation over “facilities used for the generation of electric energy.”>?
For the PIM region, FERC, pursuant to the FPA, approves rules that are designed to

procure sufficient capacity to maintain resource adequacy. FERC also approves tariff

provisions for PJM’s transmission planning responsibilities, which are critical to

8 See, e.g., Hughes, 578 U.S. at 155; Conn. Dep 't of Pub. Util. Control v. FERC, 569 F.3d 477, 481 (D.C.
Cir. 2009).

%16 U.S.C. § 824a(b).

%0 See West Virginia v. EPA, 597 U.S. at 701 (holding the EPA’s promulgation of the Clean Power Plan
violated the major questions doctrine because, in part, Congress did not intend to delegate decisions of
such economic significance, such as how much coal-based generation should exist, to an administrative
agency).

3! Joint Consumer Advocates’ citations to West Virginia v. EPA are strictly on stare decisis grounds given
the current legal landscape. Joint Consumer Advocates disagree with the holding in West Virginia and
reserve the right to challenge the case as wrongly decided if the opportunity so arises in the future.
Discussion of such disagreement, however, is beyond the scope of this proceeding. See also Ramos v.
Louisiana, 590 U.S. 83, 105 (2020) ([Supreme Court] precedents . . . warrant [] deep respect as
embodying the considered views of those who have come before. But stare decisis has never been treated
as ‘an inexorable command.”” (quoting

Pearson v. Callahan, 555 U.S. 223, 233 (2009) (internal quotation marks omitted))).

216 U.S.C. § 824(a).

3 1d. § 824(b)(1).
16



maintaining resource adequacy. Thus, while the states retain regulatory jurisdiction of
generation resources, the mechanisms used to maintain resource adequacy in PJM are
regulated by FERC.>*

The electric power sector is among the largest in the U.S. economy, with links to
every other sector.>> Electricity is an “essential” and foundational element of modern
life.3® The July Report on which the order relies anticipates using ratepayer-subsidized
and aging infrastructure, such as the fifty-year-old Eddystone units, to power data centers
for companies with the largest market capitalizations in the world. Just one section 202(c)
order for the Campbell plant in Michigan is expected to cost Michigan ratepayers alone
$600 million.>” This figure does not account for the fact that the July Report anticipates
long-term use of section 202(c) orders.

The order and its reliance on the July Report anticipates a restructuring of the
electric power sector. DOE, much like the EPA in West Virginia v. EPA, lacks the
statutory authority to enact such a broad restructuring of a vital aspect of the U.S.
economy. It is implausible that Congress envisioned using section 202(c) as a vehicle to
enact sweeping changes to electric power production as the Department seeks here. The
order undermines and ignores regional resource adequacy mechanisms implemented

pursuant to FERC’s authority under the FPA. Instead, DOE’s unilateral command in the

3% See, e.g., Ashley J. Lawson, CONG. RSCH. SERV., R47521, Electricity: Overview and Issues for
Congress, at 7 (Feb. 14, 2025).

55 See West Virginia v. EPA, 597 U.S. at 744 (Roberts, J., concurring) (internal citation omitted) (2022).
36 Id. (citing Puerto Rico v. Franklin Cal. Tax-Free Tr., 136 S. Ct. 1938, 1950 (2016)).
>" Request for Rehearing by MI Att’y Gen. Dana Nessel, Dep’t of Energy Order No. 202-25-3 at 3.
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order supplants those processes and the states’ jurisdiction over generation resources in
contravention of the Federal Power Act. DOE’s failure to recognize this illegal expansion

of its authority is therefore arbitrary and capricious.

CONCLUSION

DOE should grant this request for rehearing regarding Order No. 202-25-8
because it is facially ultra vires. DOE’s order should be withdrawn because it is arbitrary
and capricious. The order fails to establish an emergency, provide substantial evidence
that the alleged emergency exists, and further fails to consider the public interest with
respect to excessive costs. Finally, the order exceeds DOE’s statutory authority because it
attempts to restructure the electric industry. DOE should thus withdraw its order to ensure
its actions are in line with the law.

[signature page follows]
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Department of Energy Order No. 202-25-8

Department of Energy
Washingfton, DC 20585

Order No. 202-25-8

Pursuant to the authority vested in the Secretary of Energy by section 202(c) of the Federal
Power Act (FPA), 16 U.S.C. § 824a(c), and section 301(b) of the Department of Energy
Organization Act, 42 U.S.C. § 7151(b), and for the reasons set forth below, I hereby determine
that an emergency exists in the PJM Interconnection, L.L.C. (PJM) region due to a shortage of
facilities for the generation of electric energy, resource adequacy concerns, and other causes.
Issuance of this Order will meet the emergency and serve the public interest.

Order No. 202-25-4

The Eddystone Generating Station is a power plant owned by Constellation Energy
Corporation (Constellation Energy) and located in Eddystone, PA. Units 3 and 4 (Eddystone
Units), each with 380 MW of generation capacity, are subcritical steam boiler-turbine generator
units that can run on either natural gas or oil, depending on market conditions. The Eddystone
Units were initially scheduled for retirement on May 31, 2025.

Order No. 202-25-4, issued pursuant to FPA section 202(c), required that the Eddystone
Units remain in operation for 90 days, until August 28, 2025. That order was based on my
determination that emergency conditions existed in the PJM region. I explained that there was a
potential shortage of electric energy and shortage of facilities for generation of electric energy. I
stated that the potential loss of power to homes and local businesses presents a risk to public health
and safety. I determined that the operational availability and economic dispatch of the Eddystone
Units is necessary to best meet the emergency and serve the public interest. My determination was
based on a number of different facts.

First, in congressional testimony, PJM’s president and CEO recently stated that its system
faces a “growing resource adequacy concern” due to load growth, the retirement of dispatchable
resources, and other factors.! He stated that, through 2030, PJM anticipates reliability risk from
increasing electricity demand, generator retirement outpacing new resource construction, and
characteristics of resources in PJM’s interconnection queue.? Upcoming retirements, including
the planned retirement of the Eddystone Units, would exacerbate these resource adequacy issues.

! Keeping the Lights On: Examining the State of Regional Reliability, Before the H. Comm. on Energy and Com., S.
Comm. on Energy, 119th Cong. (Mar. 25, 2025) (testimony of Mr. Manu Asthana, President and CEO of PJM
Interconnection) (Asthana Test.) at 4-5, available at
https://www.congress.gov/119/meeting/house/118040/witnesses/HHRG-119-1F03-Wstate-AsthanaM-20250325.pdf.
2/d.
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Second, PJM indicated that resource constraints could exist within its service territory
under peak load conditions, stating that “available generation capacity may fall short of required
reserves in an extreme planning scenario.” In its February 2023 assessment “Energy Transition
in PJM: Resource Retirements, Replacements & Risks (Four Rs Report),” PJM highlighted
increasing reliability risks in the coming years due to the “potential timing mismatch between
resource retirements, load growth and the pace of new generation entry” under “low new entry”
scenarios for renewable generation.*

Third, in December 2024, PJM filed revisions with the Federal Energy Regulatory
Commission (FERC) to Part VII of its Open Access Transmission Tariff, known as the Reliability
Resource Initiative (RRI), to address near-term resource adequacy concerns. In a February 2025
order, FERC accepted the revisions and found “the possibility of a resource adequacy shortfall
driven by significant load growth, premature retirements, and delayed new entry.”>

Continuing Emergency Conditions

The emergency conditions that led to the issuance of Order No. 202-25-4 continue, both in
the near and long term. The summer season has not yet ended, and the production of electricity
from the Eddystone Units will continue to be critical to maintaining reliability in PJM this summer.
This need is evidenced by the fact that the Eddystone Units were called on by PJM to generate
electricity during heat waves that hit the region in June and July.

According to U.S. Environmental Protection Agency data, the Eddystone Units generated
over 17,000 MWhs during the month of June.® Further, over a period of hot weather from June
23 to June 26, Unit 3 ran for a total of 65 hours and Unit 4 ran for a total of 59 hours.” During a
hot weather period from July 28 to July 30, Unit 3 ran for 39 hours and Unit 4 ran 8 hours.?

Over the course of the summer, PJM has issued Hot Weather Alerts and/or Maximum
Generation Alerts (EEA 1) covering a total of 20 days, including days in June, July, and August.’
The hot weather may continue in the near term, as the Seasonal Outlook released by the National
Oceanic and Atmospheric Administration (NOAA) on August 21, 2025, projects between a 40%

3 PJM Summer Outlook 2025: Adequate Resources Available for Summer Amid Growing Risk, PIM
Interconnection, L.L.C. (May 9, 2025), https://insidelines.pjm.com/pjm-summer-outlook-2025-adequate-resources-
available-for-summer-amid-growing-risk/.

4 Energy Transition in PJM: Resource Retirements, Replacements & Risks, PJM (Four Rs Report) at 1, (Feb. 24,
2023), https://www.pjm.com/-/media/DotComny/library/reports-notices/special-reports/2023/energy-transition-in-pjm-
resource-retirements-replacements-and-risks.ashx.

5 PJM Interconnection, L.L.C., 190 FERC Y 61,084 (2025).

¢ See Custom Data Download, EPA CAMPD (Clean Air Markets Program Data),
https://campd.epa.gov/data/custom-data-download (search criteria Emissions >> Monthly >> Unit (default)
>>Apply >>“2025” and “June” (search date Aug. 22, 2025).

7 See PJM daily reports to DOE under Order No. 202-25-4, June 24-27, 2025.

8 See PJM daily reports to DOE under Order No. 202-25-4, July 29-31, 2025.

® See PJM Emergency Procedures Postings for the period between June 1 and August 31, Emergency Procedures,
https://emergencyprocedures.pjm.com/ep/pages/dashboard.jsf (search range set to: effective from 06/01/2025 until
08/31/2025).
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and 60% probability of above-normal temperatures in the Mid-Atlantic region, which includes the
PJM region, over the next three calendar months. '

The evidence also indicates that there is a potential longer term resource adequacy
emergency in the PJM region.

In its news release expressing support for Order No. 202-25-4, PJM explained that it has
“repeatedly documented and voiced its concerns over the growing risk of a supply and demand
imbalance driven by the confluence of generator retirements and demand growth. Such an
imbalance could have serious ramifications for reliability and affordability for consumers.”!!

PJM has indeed voiced these concerns for years. In its February 2023 Four Rs Report,
PJM cautioned that 40 GW of thermal generation are at risk of retirement by 2030.!2 PJM also
noted that, while there were then 290 GW of renewable generation capacity in the PJM
interconnection queue, historically, the rate of completion for renewable projects is approximately
five percent.'> PJM determined that the pace of new capacity additions “would be insufficient to
keep up with expected retirements and demand growth by 2030.”'* PJM estimated that, depending
on the pace of new capacity additions, reserve margin erosion would occur between 2026 and
2028.

More recently, in its December 2024 RRI filing with FERC, PJM stated that “[c]oncerns
about resource adequacy . . . have only increased since the Four Rs Report . .. .”!> PJM warned
that its “resource adequacy concerns are increasing at an extraordinary pace.”'® PJM went on to
explain, its “resource adequacy concerns are driven in large part by significant load growth caused
by, among other things, large data centers” and that its preliminary analysis shows “substantial
increases [in load additions] since the 2024 forecast” for both the summer and winter seasons.!”
According to PJM, “load growth and generator retirements are significantly outpacing the entry of
new generation in the PJM Region with this trend expected to continue unabated based on all
available evidence.”!® Although the RRI process will help expedite the construction of needed

19 Seasonal Outlook, NOAA Climate Prediction Ctr., (Aug. 21, 2025),
https://www.cpc.ncep.noaa.gov/products/predictions/long_range/seasonal.php?lead=1.

' PJM Statement on the U.S. Department of Energy 202(c) Order of May 30, PIM (May 31, 2025),
https://www.pjm.com/-/media/DotCom/about-pjm/newsroom/2025-releases/2025053 1-doe-202c-statement-to-defer-
retirements-of-certain-generators.pdf.

12 Four Rs Report, supra n. 4, at 2.

B

14 Id. at 16, Table 1.

15 PJM Interconnection, L.L.C., FERC Docket No. ER25-712, Tariff Revisions for Reliability Resource Initiative at
10 (Dec. 13, 2024).

16 1d.

171d. at 10-11. See also id. at 13 (“the exponential load growth resulting from development of new data centers and
the intense energy needs of Artificial Intelligence technology overshadows any relaxation in the pace of fossil fuel
generation retirements...”).

18 1d. at 14.
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new capacity, it is unlikely to result in the addition of any new generation capacity in the next few
19
years.

In support of the RRI filing, PJM submitted an affidavit from Donald Bielak, PJM’s
Director, Interconnection Planning. Mr. Bielak characterized the increase in forecasted load
growth throughout PJM as “extraordinary” and “unprecedented,” stating that it “could not have
been foreseen as recently as a year ago.”?° Mr. Bielak expressed the opinion that the “rapid”
retirement of thermal generation resources, “extreme” forecasted load growth, and “delays in new
generation resources achieving commercial operation,” would adversely affect resource adequacy
throughout PJM’s electricity grid.?!

The North American Electric Reliability Corporation (NERC) has raised similar concerns.
According to NERC’s 2024 Long Term Reliability Assessment, “PJM could face future resource
adequacy challenges, impacting system reliability and PJM’s ability to serve load.”?> NERC
assessed the PJM region at an elevated risk starting in 2026,% explaining that “[r]esource additions
are not keeping up with generator retirements and demand growth.”?* NERC stated that the loss-
of-load hour (LOLH) and expected unserved energy (EUE) risks are concentrated in the winter
months (especially January), in both 2026 and 2028.%

Order 202-25-4 was preceded by executive orders on January 20, 2025, and April 8, 2025,
in which President Donald J. Trump underscored the dire energy challenges facing the Nation due
to growing resource adequacy concerns. Specifically, in Executive Order 14262, “Strengthening
the Reliability and Security of the United States Electric Grid,” President Trump emphasized that
“the United States is experiencing an unprecedented surge in electricity demand driven by rapid
technological advancements, including the expansion of artificial intelligence data centers and
increase in domestic manufacturing.”® President Trump likewise recognized, in Executive Order
14156, “Declaring a National Energy Emergency,” that the “United States’ insufficient energy
production, transportation, refining, and generation constitutes an unusual and extraordinary threat
to our Nation’s economy, national security, and foreign policy.”?” The Executive Order adds:
“Hostile state and non-state foreign actors have targeted our domestic energy infrastructure,

19 See id., Attachment C (Affidavit of Mr. Donald Bielak) q 18-19 (explaining that projects studied in Transition
Cycle #2, which includes RRI projects, “could be constructed and in commercial operation by the 2029/30 Delivery
Year or sooner.”).

0 1d. at 12.

21 Id. at 7.

22 2024 Long-Term Reliability Assessment, North American Electric Reliability Corporation at 92 (Dec. 2024),
https://www.nerc.com/pa/RAPA/ra/Reliability%20Assessments%20DL/NERC Long%20Term%20Reliability%20
Assessment 2024.pdf at 92.

BId. at4.

XId at7].

% Id. at 91-92.

26 Executive Order No. 14262, 90 Fed. Reg. 15521 (Apr. 8, 2025) (Strengthening the Reliability and Security of the
United States Electric Grid), https://www.whitehouse.gov/presidential-actions/2025/04/strengthening-the-
reliabilityand-security-of-the-united-states-electric-grid/.

27 Executive Order No. 14156, 90 Fed. Reg. 8433 (Jan. 20, 2025) (Declaring a National Energy Emergency),
https://www.whitehouse.gov/presidential-actions/2025/01/declaring-a-national-energy-emergency/.
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weaponized our reliance on foreign energy, and abused their ability to cause dramatic swings
within international commodity markets.”?

The Department of Energy’s (Department) July 2025 Resource Adequacy Report:
Evaluating the Reliability and Security of the United States Electric Grid, issued pursuant to the
President’s directive in Executive Order 14262, details the myriad challenges affecting the
Nation’s energy outlook. It concludes, “Absent decisive intervention, the Nation’s power grid will
be unable to meet projected demand for manufacturing, re-industrialization, and data centers
driving artificial intelligence (AI) innovation.”? The prolific growth of data centers for the
development of Al, as well as their immense energy needs, presents a new and unexpected source
of load growth. For example, PPL Electric Utilities has 11.7 GW of advanced data center requests
in Pennsylvania through to 2030.3° As of December 2024, Dominion Energy has 40.2 GW of
contracted data center capacity, which is an 18.2 GW increase over the amount from July 2024, an
approximately 88% increase.’! Regarding the PJIM region, the Department’s analysis performed
this year in collaboration with the national labs modeled the effects of approximately 25 GW of
load growth in PJM, of which 15 GW came from data centers, as well as approximately 17 GW of
announced coal, gas, and oil generation retirements.>> Under these assumptions, the model
estimated approximately 430.3 loss of load hours in an average weather year. Under worst weather
year assumptions, the model estimated 1,052 loss of load hours and a max unserved load hours of
approximately 21.335 GW.*?

Grid operators, including PJM, have likewise acknowledged the Nation’s current energy
crisis. For instance, during a March 25, 2025, hearing before the United States House of
Representatives Committee on Energy and Commerce, Manu Asthana, President and CEO, PIM,
testified that there was a “growing resource adequacy concern . . . impacting a significant part of
our country.”* Mr. Asthana explained that the “rate of electricity demand is anticipated to
increase significantly in the future due to development of large data centers in the PJM service
Area ... [and] increases in demand coming from the transportation and heating sectors and from
industrial growth.”*> Mr. Asthana noted that, “though various reforms instituted by PJM had
succeeded in bringing new generation online and preventing the retirement of existing units,
supply conditions within PJM are still tightening.” Therefore, Mr. Asthana stated that PJM

8 Id.

2 See also Resource Adequacy Report: Evaluating the Reliability and Security of the United States Electric Grid,
U.S. Department of Energy (July 2025), at 1, https://www.energy.gov/sites/default/files/2025-
07/DOE%20Final%20E0%20Report%20%28FINAL%20JULY %207%29.pdf.

80 See PPL Corporation Q2 2025 Investor Update, PPLC Corporation (July 31, 2025) at 7,
https://filecache.investorroom.com/mr5ir_pplweb2/1245/PPL_2025 Q2 Investor Update vFINAL.pdf

%1 See Dominion Energy Virginia, Q4 2024 Earnings Call (Feb. 12, 2025), at 18,
https://s2.q4cdn.com/510812146/files/doc_financials/2024/q4/2025-02-12-DE-IR-4Q-2024-earnings-call-slides-
vTCILpdf.

%2 Resource Adequacy Report: Evaluating the Reliability and Security of the United States Electric Grid, U.S.
Department of Energy (July 2025), at 28, https://www.energy.gov/sites/default/files/2025-
07/DOE%20Final%20E0%20Report%20%28FINAL%20JULY %207%29.pdf.

3 1d. at 27.

34 Asthana Test. at 4.

3 Id.
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“encourage[s] all generation owners who have signaled an intent to retire their units to reconsider
their decision to support resource adequacy and grid reliability.”3

ORDER

FPA section 202(c)(1) provides that whenever the Secretary of the Department of Energy
determines “that an emergency exists by reason of a sudden increase in the demand for electric
energy, or a shortage of electric energy or of facilities for the generation or transmission of electric
energy,” then the Secretary has the authority “to require by order . . . such generation, delivery,
interchange, or transmission of electric energy as in its judgment will best meet the emergency and
serve the public interest.”®” This statutory language constitutes a specific grant of authority to the
Secretary to require the continued operation of the Eddystone Units when the Secretary has
determined that such continued operation will best meet an emergency caused by a sudden increase
in the demand for electric energy or a shortage of generation capacity.

Such is the case here. As described above, the emergency conditions resulting from
increasing demand and accelerated retirements of generation facilities supporting the issuance of
Order No. 202-25-4 will continue in the near term and are also likely to continue in subsequent
years. This could lead to the potential loss of power to homes and local businesses in the areas
that may be affected by curtailments or outages, presenting a risk to public health and safety.
Given the responsibility of PJM to identify and dispatch generation necessary to meet load
requirements, I have determined that, under the conditions specified below, continued additional
dispatch of the Eddystone Units is necessary to best meet the emergency and serve the public
interest under FPA section 202(c).

To ensure the Eddystone Units will be available if needed to address emergency conditions,
the Eddystone Units shall remain in operation until November 26, 2025.%

Based on my determination of an emergency set forth above, I hereby order:

A. From 5:03PM EDT on August 28, 2025, PJM and Constellation Energy shall take all
measures necessary to ensure that the Eddystone Units are available to operate. For
the duration of this Order, PJM is directed to take every step to employ economic
dispatch of the Eddystone Units to minimize cost to ratepayers. Constellation Energy
is directed to comply with all orders from PJM related to the availability and dispatch
of the Eddystone Units.

B. To minimize adverse environmental impacts, this Order limits operation of dispatched
units to the times and within the parameters as determined by PJM pursuant to
paragraph A. PJM shall provide a daily notification to the Department (via
AskCR@hq.doe.gov) reporting whether the Eddystone Units has operated in

36 Id. at 10.

37 Although the text of FPA section 202(c) grants this authority to “the Commission,” section 301(b) of the
Department of Energy Organization Act transferred this authority to the Secretary of the Department of Energy. See
42 U.S.C. § 7151(b) (2018).

3816 U.S.C. § 824a(c)(4).
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compliance with the allowances contained in this Order.

. All operation of the Eddystone Units must comply with applicable environmental
requirements, including but not limited to monitoring, reporting, and recordkeeping
requirements, to the maximum extent feasible while operating consistent with the
emergency conditions. This Order does not provide relief from any obligation to pay
fees or purchase offsets or allowances for emissions that occur during the emergency
condition or to use other geographic or temporal flexibilities available to generators.

. By September 12, 2025, PJM is directed to provide the Department of Energy (via
AskCR@hq.doe.gov) with information concerning the measures it has taken and is
planning to take to ensure the operational availability of the Eddystone Units consistent
with this Order. PJM shall also provide such additional information regarding the
environmental impacts of this Order and its compliance with the conditions of this
Order, in each case as requested by the Department of Energy from time to time.

. Constellation Energy is directed to file with the Federal Energy Regulatory
Commission Tariff revisions or waivers to effectuate this Order. Rate recovery is
available pursuant to 16 U.S.C. § 824a(c).

. This Order shall not preclude the need for the Eddystone Units to comply with
applicable state, local, or Federal law or regulations following the expiration of this
Order.

. Because this Order is predicated on the shortage of facilities for generation of electric
energy and other causes, the Eddystone Units shall not be considered capacity
resources.

. This Order shall be effective from 5:03 PM Eastern Daylight Time (EDT) on August
28, 2025, and shall expire at 00:00 EST on November 26, 2025, with the exception of
applicable compliance obligations in paragraph D.

Issued in Washington, D.C., at 7:11 PM Eastern Daylight Time on this 27th day of
August 2025.

(Ausn Vnighs

Chris Wright
Secretary of Energy
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Background to this Report

On April 8, 2025, President Trump issued Executive Order 14262, "Strengthening the Reliability
and Security of the United States Electric Grid.” EO 14262 builds on EO 14156, “Declaring a
National Emergency (Jan. 20, 2025),” which declared that the previous administration had driven
the Nation into a national energy emergency where a precariously inadequate and intermittent
energy supply and increasingly unreliable grid require swift action. The United States’ ability to
remain at the forefront of technological innovation depends on a reliable supply of energy and the
integrity of our Nation’s electrical grid.

EO 14262 mandates the development of a uniform methodology for analyzing current and
anticipated reserve margins across regions of the bulk power system regulated by the Federal
Energy Regulatory Commission (FERC). Among other things, EO 14262 requires that such
methodology accredit generation resources based on the historical performance of each
generation resource type. This report serves as DOE’s response to Section 3(b) of EO 14262 by
delivering the required uniform methodology to identify at-risk region(s) and guide reliability
interventions. The methodology described herein and any analysis it produces will be assessed
on a regular basis to ensure its usefulness for effective action among industry and government
decision-makers across the United States.

U.S. Department of Energy Vi
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Executive Summary

Our Nation possesses abundant energy resources and capabilities such as oil and gas, coal, and
nuclear. The current administration has made great strides—such as deregulation, permitting
reform, and other measures—to enable addition of more energy infrastructure crucial to the
utilization of these resources. However, even with these foundational strengths, the accelerated
retirement of existing generation capacity and the insufficient pace of firm, dispatchable
generation additions (partly due to a recent focus on intermittent rather than dispatchable sources
of energy) undermine this energy outlook.

Absent decisive intervention, the Nation’s power grid will be unable to meet projected demand for
manufacturing, re-industrialization, and data centers driving artificial intelligence (Al) innovation.
A failure to power the data centers needed to win the Al arms race or to build the grid infrastructure
that ensures our energy independence could result in adversary nations shaping digital norms
and controlling digital infrastructure, thereby jeopardizing U.S. economic and national security.

Despite current advancements in the U.S. energy mix, this analysis underscores the urgent
necessity of robust and rapid reforms. Such reforms are crucial to powering enough data centers
while safeguarding grid reliability and a low cost of living for all Americans.

Key Takeaways

e Status Quo is Unsustainable. The status quo of more generation retirements and less
dependable replacement generation is neither consistent with winning the Al race and
ensuring affordable energy for all Americans, nor with continued grid reliability (ensuring
“resource adequacy”). Absent intervention, it is impossible for the nation’s bulk power
system to meet the Al growth requirements while maintaining a reliable power grid and
keeping energy costs low for our citizens.

¢ Grid Growth Must Match Pace of Al Innovation. The magnitude and speed of projected
load growth cannot be met with existing approaches to load addition and grid
management. The situation necessitates a radical change to unleash the transformative
potential of innovation.

¢ Retirements Plus Load Growth Increase Risk of Power Outages by 100x in 2030.
The retirement of firm power capacity is exacerbating the resource adequacy problem.
104 GW of firm capacity are set for retirement by 2030. This capacity is not being replaced
on a one-to-one basis and losing this generation could lead to significant outages when
weather conditions do not accommodate wind and solar generation. In the “plant closures”
scenario of this analysis, annual loss of load hours (LOLH) increased by a factor of a
hundred.

e Planned Supply Falls Short, Reliability is at Risk. The 104 GW of retirements are
projected to be replaced by 209 GW of new generation by 2030; however, only 22 GW
would come from firm baseload generation sources. Even assuming no retirements, the
model found increased risk of outages in 2030 by a factor of 34.
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¢ Old Tools Won’t Solve New Problems. Antiquated approaches to evaluating resource
adequacy do not sufficiently account for the realities of planning and operating modern
power grids. At a minimum, modern methods of evaluating resource adequacy need to
incorporate frequency, magnitude, and duration of power outages; move beyond
exclusively analyzing peak load time periods; and develop integrated models to enable
proper analysis of increasing reliance on neighboring grids.

This report clearly demonstrates the need for rapid and robust reform to address
resource adequacy issues across the Nation. Inadequate resource adequacy will
hinder the development of new manufacturing in America, slow the re-
industrialization of the U.S. economy, drive up the cost of living for all Americans,
and eliminate the potential to sustain enough data centers to win the Al arms race.

Developing a Uniform Methodology

DOE’s resource adequacy methodology assesses the U.S. electric grid's ability to meet future
demand through 2030. It provides a forward-looking snapshot of resource adequacy that is tied
to electricity supply and new load growth, systematically exploring a range of dimensions that can
be compared across regions. As detailed in the methodology section of this report, the model is
derived from the North American Electric Reliability Corporation (NERC) Interregional Transfer
Capability Study (ITCS) which leverages time-correlated generation and outages based on actual
historic data.” A deterministic approach? simulates system stress in all hours of the year and
incorporates varied grid conditions and operating scenarios based on historical events:

e Demand for Electricity — Assumed Load Growth: The methodology accounts for the
significant impact of data centers, particularly those supporting Al workloads, on electricity
demand. Various organizations' projections for incremental data center electricity use by
2030 range widely (35 GW to 108 GW). DOE adopted a national midpoint assumption of
50 GW by 2030, aligning with central projections from Electric Power Research Institute
(EPRI)® and Lawrence Berkeley National Laboratory (LBNL).* This 50 GW was allocated
regionally using state-level growth ratios from S&P's forecast,® reflecting infrastructure
characteristics, siting trends, and market activity; and, mapped to NERC Transmission
Planning Regions (TPRs).

1. This model differs from traditional peak hour reliability assessments in that it explicitly simulates grid
performance hour-by-hour across multiple weather years with finer geographic detail and optimized inter-
regional transfers, and explores various retirement and build-out scenarios. Furthermore, the DOE
approach integrates weather-synchronized outage data.

2. Deterministic approaches evaluate resource adequacy using relatively stable or fixed assumptions about
the representation of the power system. Probabilistic approaches incorporate data and advanced modeling
techniques to represent uncertainty that require more computing power. Deterministic was chosen for this
analysis for transparency and to model detailed historic system conditions.

3. EPRI, “Powering Intelligence: Analyzing Artificial Intelligence and Data Center Energy Consumption,”
March 2024, https://www.epri.com/research/products/3002028905.

4. Shehabi, A., et al., “2024 United States Data Center Energy Usage Report,”
https://escholarship.org/uc/item/32d6m0d1.

5. S&P Global — Market Intelligence, “US Datacenters and Energy Report,” 2024.
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An additional 51 GW of non-data center load was modeled using NERC data, historical
loads (2019-2023), and simulated weather years (2007-2013), adjusted by the Energy
Information Administration’s (EIA) 2022 energy forecast, with interpolation between 2024
and 2033 to estimate 2030 demand.

Supply of Electricity — Assumed Generation Retirements and Additions: Between
the current system and the projected 2030 system, the model considers three scenarios
for generator retirements and additions. These scenarios were selected to describe the
metrics of interest and how they change during certain assumptions of generation growth
and retirements.

The resource adequacy standard (or criterion) is the measure that defines the desired level of
adequacy needed for a given system. Conceptually, a resource adequacy criterion has two
components—metrics and target levels—that determine whether a system is considered
adequate. Comprehensive resource adequacy metrics® are incorporated in this analysis to
capture the magnitude and duration of system stress events:

Magnitude of Outages — Normalized Unserved Energy (NUSE): Measures the amount
of unmet electrical energy demand because of insufficient generation or transmission,
typically measured in megawatt hours (MWh).

While USE describes the absolute amount of energy not delivered, it is less useful when
comparing systems of different size or across different periods. Normalizing, by dividing
by total load over a whole period (for example, a year) allows comparison of these metrics
across different system sizes, demand levels, and periods of analysis. For example, 100
MWh of USE in a small, isolated microgrid can be more impactful than 100 MWh of USE
in a larger regional grid that serves millions of people. USE is normalized by dividing by
total load:

100 MWh (of unserved energy)
10,000,000 MWh (of total energy delivered in a year)

x100 = 0.001 percent

Although the use of NUSE is not standardized in the U.S. today,” several system operators
domestically and across the world have begun using NUSE as a useful metric.

Duration of Outages — Loss of Load Hours (LOLH): Measures the expected duration
of power outages when a system's load exceeds its available generation capacity. At the
core, LOLH helps assess how frequently and for how long the power system is likely to
experience insufficient supply, providing a picture of reliability in terms of time. LOLH is
calculated as both a total and average value per year, in addition to the maximum
percentage of load lost in any given hour per year.

6. In the interest of technical accuracy, and separate from their contextualization in the main text, NUSE
is more precisely a measure of volume that is expressed as a percentage. Similarly, 2.4 hours of LOLH
represents the cumulative sum of distinct periods of load loss, not a singular, continuous duration.

7. There is no common planning criterion for this metric in North America. NERC's Long-Term Reliability
Assessment employs a normalized expected unserved energy (NEUE) metric to define target risk levels
for each region. Grid operators, such as ISO-NE, have also considered NUSE in energy adequacy
studies. For example, see ISO-NE, “Regional Energy Shortfall Threshold (REST): ISO’s Current Thinking
Regarding Tail Selection,” April 2025, https://www.iso-ne.com/static-

assets/documents/100022/a09 rest april 2025.pdf.



https://www.iso-ne.com/static-assets/documents/100022/a09_rest_april_2025.pdf
https://www.iso-ne.com/static-assets/documents/100022/a09_rest_april_2025.pdf

Report on Evaluating U.S. Grid Reliability and Security

Reliability Standard

DOE’s methodology recognizes that the traditional 1-in-10 loss of load expectation (LOLE)
criterion is insufficient for a complete assessment of resource adequacy and risk profile. This
antiquated criterion is not calculated uniformly and fails to adequately account for crucial factors
such as the duration and magnitude of potential outages.® To provide a comprehensive
understanding of system reliability and, specifically, to complement current resource adequacy
standards while informing the creation of new criteria, the methodology uses the following
reliability standard:

o Duration of Outages: No more than 2.4 hours of lost load in an individual year.® This
translates into one day of lost load in ten years to meet the 1-in-10 criteria.

o Magnitude of Outages: No more than an NUSE of 0.002%.° This means that the total
amount of energy that cannot be supplied to customers is 0.002% of the total energy
demanded in a given year.

Achieving Reliability Standard

o Perfect Capacity Surplus/Deficit: Defined as the amount of generation capacity (in MW)
a region would need to achieve specified threshold conditions. Based on these thresholds,
this standard helps answer the hypothetical question of how much more (or less) power
plant capacity is needed for a power system to be considered “perfectly reliable” according
to pre-defined standards. This methodology employs this perfect capacity metric to identify
the amount of capacity needed to remedy potential shortfalls (or excesses) in generation.

Key Results Summary

This analysis developed three separate cases for 2030. The “Plant Closures” case assumes all
announced retirements occur plus mature generation additions based on NERC’s Tier 1
resources category,'” which encompasses completed and under-construction power generation
projects, as well as those with firm-signed and approved interconnection service or power
purchase agreements. The “No Plant Closures” case assumes no retirements plus mature
additions. A “Required Build” case further compares the impacts of retirements on perfect
capacity additions needed to return 2030 to the current system level of reliability.

8. While 1-in-10 analyses have evolved, industry experts have raised concerns about its effectiveness to
address future system risks. Concerns include energy constraints that arise from intermittent resources,
increasing battery storage, limited fuel supplies, and the shifting away of peak load periods from times of
supply shortfalls.

9. The "1-in-10 year" reliability standard for electricity grids means that, on average, there should be no
more than one day (24 hours) of lost load over a ten-year period. This translates to a maximum of 2.4 hours
of lost load per year.

10. This analysis targets NUSE below 0.002% for each region because this is the target NERC uses to
represent high risk in resource adequacy analyses. Estimates used in industry and analyzed recently range
from 0.0001% to 0.003%.

10. Mature generation additions are based on NERC’s 2024 LTRA Tier 1 resources, which assume that
only projects considered very mature in the development pipeline will be built. For example, Tier 1 additions
are those with signed interconnection agreements or power purchase agreements, or included in an
integrated resource plan, indicating a high degree of certainty in their addition to the grid. Full details of the
retirement and addition assumptions can be found in the methodology section of this report.
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DOE ran simulations using 12 different years of historical weather. Every hour was based on
actual data for wind, solar, load, and thermal availability to stress test the grid under a range of
realistic weather conditions. The benefit of this approach is that it allows for transparent review of
how actual conditions manifest themselves in capacity shortfalls. For all scenarios, LOLH and
NUSE are calculated and used to compare how they change based on generation growth,
retirements, and potential weather conditions.

Current System: Supply of power (generation) and demand for power (load) consistent
with 2024 NERC Long-Term Reliability Assessment (LTRA), including 2023 actual
generation plus Tier 1 additions for 2024.

Plant Closures: This case assumes 104 GW of announced retirements based on NERC
estimates including approximately 71 GW of coal and 25 GW of natural gas, which closely
align with retirement numbers in EIA’s 2025 Annual Energy Outlook. In addition, this case
assumes 100% of 2024 NERC LTRA Tier 1 additions totaling 209 GW are constructed by
2030. This includes 20 GW of new natural gas, 31 GW of additional 4-hour batteries, 124
GW of new solar and 32 GW of incremental wind. Details of the breakdown can be found
in Appendix A.

No Plant Closures: This case adds all the Tier 1 NERC additions but assumes no
retirements.

Required Build: To understand how much capacity may need to be added to reach
reliability targets, the analysis adds hypothetical perfect capacity (which is idealized
capacity that has no outages or profile) until a NUSE target of 0.002% is realized in each
region. This scenario includes the same assumptions about retirements as our Plant
Closures scenario described above.

As shown in the figures and tables below, the model shows a significant decline in all reliability
metrics between the current system scenario and the 2030 Plant Closures scenario. Most notably,
there is a hundredfold increase in annual LOLH from 8.1 hours per year in the current case to 817
hours per year in the 2030 Plant Closures. In the worst weather year assessed, the total lost load
hours increase from 50 hours to 1,316 hours.
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Table 1. Summary Metrics Across Cases

2030 Projection

Current Plant NoPlant | Required
System Closures Closures | Build

AVERAGE OVER 12 WEATHER YEARS

Average Loss of Load Hours 8.1 817.7 269.9 13.3
Normalized Unserved Energy (%) 0.0005 0.0465 0.0164 0.00048
WORST WEATHER YEAR

Annual Loss of Load Hours 50 1316 658 53
Normalized Unserved Load (%) 0.0033 0.1119 0.0552 0.002

Current System Analysis

Analysis of the current system shows all regions except ERCOT have less than 2.4 hours of
average loss of load per year and less than 0.002% NUSE. This indicates relative reliability for
most regions based on the average indicators of risk used in this study. In the current system
case, ERCOT would be expected to experience on average 3.8 LOLH annually going forward and
a NUSE of 0.0032%. When looking at metrics in the worst weather years, regions meet or exceed
additional criteria. All regions experienced less than 20% of lost load in any hour.

However, PJM, ERCOT,'2 and SPP experienced significant loss of load events during 2021 and
2022 winter storms Uri and Elliot which translated into more than 20 hours of lost load. This results
in a concentration of lost load within certain years such that some regions exceeded 3-hours-per-
year of lost load. It is worth noting that in the case of PJM and SPP, the current system model
shortfalls occurred within subregions rather than for the entire ISO footprint.

12. ERCOT has since winterized its generation fleet and did not suffer any outages during Winter Storm
Elliot.
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2030 Model Results
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Figure 3. Mean Annual NUSE by Region (2030) -Plant Closures

Key Findings — Plant Closures Case:

Systemwide Failures: All regions except ISO-NE and NYISO failed reliability thresholds.
These two regions did not have additional Al/data center (Al/DC) load growth modeled.

Loss of Load Hours (LOLH): Ranged from 7 hours/year in CAISO to 430 hours/year in
PJM.

Load Shortfall Severity: Max shortfall reached as high as 43% of hourly load in PJM;
31% in CAISO.

Normalized Unserved Energy: Normalized values ranged from 0.0032% (non-CAISO
West) to 0.1473% (PJM), far exceeding thresholds of 0.002%.

Extreme Events: Most regions experienced 23 hours of unserved load in at least one
year. PJM had 1,052 hours in its worst year.

Spatial Takeaways: Subregions in PJM, MISO, and SERC met thresholds—indicating
possible benefits from transmission—but SPP and CAISO failed in all subregions.

Key Findings — No Plant Closures Case:

Improved System Performance: Most regions avoided loss of load events. PJM, SPP,
and SERC still experienced shortfalls.

Regional Failures:
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o PJM: 214 hours/year average, 0.066% normalized unserved energy, 644 hours in
worst year, max 36% of load lost.

o SPP: 48 hours/year average, 0.008% normalized unserved energy, max 19% load
lost.

o ERCOT: 20 average hours, 0.028% normalized unserved energy, 101 max
hours/year, peak shortfall of 27%.

o SERC-East: Generally adequate (avg. 1 hour/year, 0.0003% NUSE), but Elliot
storm in 2022 caused 42 hours of shortfall.

The overall takeaway is that avoiding announced retirements improves grid reliability, but
shortfalls persist in PJM, SPP, ERCOT, and SERC, particularly in winter.

Required Build

This required build analysis quantifies "hypothetical capacity," defined as power that is 100%
reliable and available that is needed to resolve the shortfalls. Known in industry as “perfect
capacity,” this metric is utilized to avoid the complex decision of selecting specific generation
technologies, as that is ultimately an optimization of reliability against cost considerations.
Nevertheless, it serves as a valuable indicator, illustrating either the magnitude of a resource gap
or the scale of large load that will be unable to interconnect. For the Required Build case, this
hypothetical capacity was calculated by adding new generating resources to each region until a
target of 0.002% of NUSE is reached.

The table below shows the tuned perfect capacity results. For the current system, this analysis
identifies an additional 2.4 MW of capacity to meet the NUSE target for PJM, which experiences
shortfalls due to the winter storm Elliot historical weather year. By 2030, without considering any
generation retirements, an additional 12.5 GW of generating capacity is needed across PJM,
SPP, and SERC to reduce shortfalls.

ﬁhingwn Region

SPP North

Oregon Region

2024-Current | 2030-No Plant
System (MW) [ Closures (MW)

Wasatch Front

PJM 2400 10,500

SERC-E 500

Front Range
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Figure 4. Tuned Perfect Capacity (MW) By Region

Perfect Capacity/Additions
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1 Modeling Methodology

The methodology uses a zonal PLEXOS™ model with hourly time-synchronous datasets for load,
generation, and interregional transfer for the 23 U.S. subregions (referred to as TPRs in this
study)™ including ERCOT (see Figure 5 below). While ERCOT operates outside of FERC's
general jurisdiction,™ it provides a valuable case for understanding broader reliability and
resource adequacy challenges in the U.S. electric grid, and FPA Section 202(c) allows DOE to
issue emergency orders to ERCOT.

We base this analysis on actual weather and power plant outage data from 2007 to 2023 using
NERC's ITCS'® base dataset. DOE specifically decided to start this analysis with the ITCS dataset
since it is a complete representation of the interconnected electrical system for the lower 48 and
it has been thoroughly reviewed by industry experts in a public and transparent process. DOE
has in turn made modifications to the dataset to fit the needs of this study. The contents of this
section focus on those modifications which DOE implemented for purposes of this study.

PLEXOS is an industry-trusted simulation tool used for energy optimization, resource adequacy,
and production cost modeling. This study leverages PLEXOS’ ability to exercise an hourly
production cost model to determine the balance between loads, generation, and imports for each
region. Modeling was carried out using a deterministic approach that evaluates whether a power
system has sufficient resources to meet projected demand under a pre-defined set of conditions
which correspond to the past few years of real-world events. The model ultimately determines the
amount of unmet load if generation resources and imports are not sufficient for meeting the load
in each discrete time period.

MISO West ot
A ¥ 3

SERC East
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/ 4
SERC Southeast -

jﬁ\“ﬂrf
N
JPeningula

RC n.;:- n‘(l
% ‘J

%k.f

SE

Figure 5. TPRs used in NERC ITCS

13. Energy Exemplar, “PLEXOS,” https://www.energyexemplar.com/plexos.

14. The TPRs match the regional subdivisions in the NERC ITCS study, itself based on FERC’s
transmission planning regions.

15. Transmission within ERCOT is intrastate commerce. 16 U.S.C. § 824(b)(1) (provisions applying to
“the transmission of electric energy in interstate commerce”).

16. NERC "Integrated Transmission and Capacity System (ITCS)," accessed June 25, 2025,
https://www.nerc.com/pa/RAPA/Pages/ITCS.aspx.
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This methodology developed a current model and series of scenarios to explore how different
assumptions impact resource adequacy. This sensitivity analysis includes assumptions regarding
load growth, generation build-outs and retirements, and transfer capabilities. By comparing the
results of the current model with the scenario results, we can assess how generation retirements
and load growth affect future generation needs.

The assessment uses data from 2007-2013 (synthetic weather data) and 2019-2023 (historical
data). A brief summary of the methodological assumptions is provided here, with additional details
available in the relevant appendixes.

Solar and Wind Availability — Created from historical output from EIA 930 data, with bias
correction of any nonhistorical data to match regional capacity factors, as calibrated to EIA
930 data.'” Synthetic years used 2018 technology characteristics from NREL based on
the Variable Energy Potential (reV) model, then mapped to synthetic weather year data.
See Appendix A for more details.

Thermal Availability — Calculated according to NERC LTRA capacity data, adjusted for
historical outages and derates, primarily with GADS data. GADS data does not capture
historical outages caused by fuel supply interruptions.®

Hydroelectric Availability — Historical outputs are processed by NERC to establish
monthly power rating limits and energy budgets, but energy budgets are not enforced in
alignment with how they were treated in the ITCS. The team evaluated performance under
different energy budget restrictions, but did not find significant differences during peak
hours, justifying NERC ITCS assumptions that hydroelectric resources could generally be
dispatched to peak load conditions. Later work may benefit from exploring drought
scenarios or combinations of weather and hydrological years, where energy budgets may
be significantly decreased.

Outages and Derates — Data for the actual data period (2019-2023) are based on
historical forced outage rates and deratings. Outage and deratings data for the synthetic
period (2007-2013) are based on the historical relationships observed between
temperature and outages (see Appendix G of the NERC ITCS Final Report for more
information).

Load Projections and Al Growth — Load growth through 2030 is assumed to match
NERC 2024 ITCS projections, scaling the 12 weather years to meet 2030 projections.
Additional Al and data center load is then added according to reports from EPRI and S&P
regarding potential futures.

Transfer Capabilities and Imports/Exports - Each subregion is treated as a “copper
plate,” with the transfer capacity between each subregion defined by the availability of
transmission pathways. It is an approximation that assumes all resources are connected
to a single point, simplifying the transmission system within the model. Subregions are
generally assumed to exhaust their own capacity before utilizing capacity available from
their neighbors. Once the net remaining capacity is at or below 10 percent of load, the
subregion begins to use capacity from a neighbor.

17. See ITCS Final Report, Appendix F, for the method that was implemented to scale synthetic weather
years 2007-2013.
18. See ITCS Final Report, Appendix G, for outage and derate methods.

11
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o Imports are assumed to be available up to the minimum total transfer capacity and
spare generation in the neighboring subregion.

o To the extent the remaining capacity after transmission and demand response falls
below the 6 percent or 3 percent needed for error forecasting and ancillary
services, depending on the scenario, the model projects an energy shortfall. See
“Outputs” in the appendix for more details.

o To ensure that transfers are dispatched only after local resources are exhausted,
a wheeling charge of $1,000 is applied for every megawatt-hour of energy
transferred between regions through transmission pathways.

e Storage — In alignment with the NERC ITCS methodology, storage was split into pumped
hydro and battery storage. Pumped hydro was assumed to have 12 hours duration at rated
capacity with 30% round-trip losses, while battery storage was assumed to have four
hours and 13% round-trip losses. Storage is dispatched as an optimization to minimize
USE and demand response usage under various constraints and is recharged during
periods of surplus energy.

¢ Demand Response — Demand Response (DR) is treated as a supply-side resource and
dynamically scheduled after all other regional resources and imports are exhausted. It is
modeled with both capacity (MW) and energy (MWh) limitations and assumed to have
three hours of availability at capacity but could be spread across more than three hours
up to the energy limit. DR capacity was based on LTRA Form A data submissions for
“Controllable and Dispatchable Demand Response — Available”, or firm, controllable DR
capacity.

e Retirements — Retirements as per the NERC LTRA 2024 model. To disaggregate
generation capacity from the NERC assessment areas to the ITCS regions, EIA 860 plant
level data are used to tabulate generation retirement or addition capacity for each ITCS
region and NERC assessment area. Disaggregation fractions are then calculated by
technology based on planned retirements through 2030. See Appendix B for further
information. Retirements are categorized into two categories:

1. Announced Retirements: Includes both confirmed retirements and announced
retirements. Confirmed retirements are generators formally recognized by system
operators as having started the official retirement process and are assumed to retire
on their expected date. To go from LTRA regions to ITCS regions, weighting factors
are derived in the same way as in the generation set, based on EIA retirement data.
In addition to confirmed retirements, announced retirements are generators that have
publicly stated retirement plans that have not formally notified system operators and
initiated the retirement process. This disaggregation method for announced
retirements mirrors used for confirmed retirements.®

2. None: Removes all retirements (after 2024) for comparison. Delaying or canceling
some near-term retirements may not be feasible, but this case can help determine how
much retirement contributes to some of the adequacy challenges in some regions.

¢ Additions — Assumes only projects that are very mature in the pipeline (such as those
with a signed interconnection agreement) will be built. This data is based on projects

19. If announced retirements were less than or equal to confirmed retirements, the model adjusted the
announced retirement to equal confirmed.
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designated as Tier 1 in the NERC 2024 LTRA and are mapped to ITCS regions with EIA
860-derived weighting factors similar to those described for the retirements above. See
Appendix A for further information.

o Perfect Capacity Required - Estimates perfect capacity (which is idealized capacity that
has no outages or profile and is described in Section 2) until we reach a pre-defined
reliability target. We used a metric of NUSE given the deterministic nature of the model,
to be consistent with evolving metrics, and to be consistent with NERC’s recent LTRAs.
We targeted NUSE of below 0.002% for each region.

1.1 Modeling Resource Adequacy

This model calculates several reliability metrics to assess resource adequacy. These metrics were
calculated using PLEXOS simulation outputs, which report the USE (in MWh) for all 8,760 hourly
periods in each of the 12 weather years:

o USE refers to the amount of electricity demand that could not be met due to insufficient
generation and/or transmission capacity. Several USE-derived indicators were
considered:

O

Normalized USE (percentage %): The total amount of unserved load over 12 years
of weather data, normalized by dividing by total load, and reported as a
percentage.?®

Mean Annual USE (GWh): The 12-year average of each region’s total USE in each
weather year. This mean value represents the average annual USE across
weather variability.

Mean Max Unserved Power (GW). The 12-year average of each region’s
maximum USE value in each weather year. This mean value characterizes the
typical non-coincident peak stress on system reliability.

% Max Unserved Power. The Mean Max Unserved Power expressed as a
percentage of the average native load during those peak unserved hours for each
region. This percentage value provides a normalized measure of the severity of
peak unserved events relative to demand.

Total number of customers without power. The Mean Max Unserved Power
expressed as the equivalent number of typical U.S. persons assuming a ratio of
17,625 persons/MW lost. This estimation contextualizes the effects of the outage
on average Americans.

e Loss of Load Hours (LOLH) refers to the number of hours during which the system
experiences USE (i.e., any hour with non-zero USE). Two LOLH-based indicators were
considered:

20. NUSE can be reported as parts per million or as a percentage (or parts per hundred); though for
power system reliability, this would include several zeros after the decimal point.

13
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o Mean Annual LOLH: for each weather year and TPR, we count the total number
of hours with USE across all 8,760 hours, and we then take the average of those
12 totals. Annual LOLH Distribution is represented in box and whisker plots for 12
samples, each sample corresponding to a unique weather year.

o Max Consecutive LOLH (hours)?': The longest continuous period with reported
USE in each weather year.

It should be noted that USE is not an indication that reliability coordinators would allow this level
of load growth to jeopardize the reliability of the system. Rather, it represents the unrealizable Al
and data center load growth under the given assumptions for generator build outs by 2030,
generator retirements by 2030, reserve requirements, and potential load growth. These numbers
are used as indicators to determine where it may be beneficial to encourage increased generation
and transmission capacity to meet an expected need.

This study does not employ common probabilistic industry metrics such as EUE or LOLE due to
their reliance on probabilistic modeling. Instead, deterministic equivalents are used.

Calculate Gross Hourly
Load \

Optimize Storage Dispatch Ry

To Minimize USE Calculate Renewable

- | Profiles

Calculate Available - v
Dispatchable Generation | ~

~ | Calculate Resource
- | Availability of Neighbors

Dispatch Available
Transmission Capacity

~J Dispatch Demand
+'| Response

rd
Calculate Loss of Load |’

Figure 6. Simplified Overview of Model

21. One caveat on the maximum consecutive LOLH and max USE values is in how storage is dispatched
in the model. Storage is dispatched to minimize the overall USE and is indifferent to the peak depth or the
duration of the event. This may construe some of the max USE and max consecutive LOLH values to be
higher than if storage was dispatched to minimize these values.
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1.2 Planning Years and Weather Years

For the planning year (2030), historical weather year data are applied based on conditions
between 2007 and 2024 to calculate load, wind and solar generation, and hydro generation.
Dispatchable capacity (including dispatchable hydro capacity) is calculated through adjustment
of the 2024 LTRA capacity data for historical outages from GADS data. Storage assets are
scheduled to arbitrage hourly energy margins or else charge during periods of high energy
margins (surplus resources) and discharge during periods of lower energy margins.

1.3 Load Modeling
Data Center Growth

Several utilities and financial and industry analysts identify data centers, particularly those
supporting Al workloads, as a key driver of electricity demand growth. Multiple organizations have
developed a wide range of projections for U.S. data center electricity use through 2030 and
beyond, each using distinct methodologies tailored to their institutional expertise.

These datasets were used to explore reasonable boundaries for what different parts of the
economy envision for the future state of Al and data center (Al/DC) load growth. For the purposes
of this study, rather than focusing on any specific analysis, a more generic sweep was performed
across AI/DC load growth and the various sensitivities that fit within those assumptions, as
summarized below:

e McKinsey & Company projects ~10% annual growth in U.S. data center electricity
demand, reaching 2,445 TWh by 2050. Their model blends internal scenarios with public
signals, including announced projects, capital investment, server shipments, and chip-
level power trends, supported by third-party market data.

o Lawrence Berkeley National Laboratory (LBNL) uses a bottom-up approach based on
historical and projected IT equipment shipments, paired with assumptions on power draw,
utilization, and infrastructure efficiency (PUE, WUE). Their projections through 2028
account for Al hardware adoption, operational shifts, and evolving cooling technologies.

e EPRI combines public data, expert input, and historical trends to define four national
growth scenarios, low to higher, for 2023-2030, reflecting data processing demand,
efficiency improvements, and Al-driven load impacts.

¢ S&P Global merges technology and power-sector models, evaluating grid readiness and
facility growth under varying demand scenarios. Their forecasts consider Al adoption,
efficiency trends, grid and permitting constraints, on-site generation, and offshoring risk,
resulting in a wide range of outcomes.
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These projections show wide variation, with 2030 electricity demand ranging from approximately
35 GW to 108 GW of average load. Given this uncertainty, including differences in hardware
intensity, thermal management, siting assumptions, and behind-the-meter generation, the
modeling team adopted a national midpoint assumption of approximately 50 GW by 2030.

120 + 50 GW National Midpoint

N
o
o

(o]
o

Load Additions
N 3 2
N
N
e
—

LBNL EPRI EPRI  McKinsey EPRI DOE EPRI LBNL
Low Low Medium High Model Higher High

Figure 7. 2024 to 2030 Projected Data Center Load Additions

Figure 2 above displays a benchmark reflecting the median across major studies and aligns with
central projections from EPRI and LBNL. Using a single planning midpoint avoids double counting
and enables consistent load allocation across national transmission and resource adequacy

models.
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Data Center Allocation Method

To allocate the 50 GW midpoint regionally, the team used state-level growth ratios from S&P’s
forecast. These ratios reflect factors such as infrastructure, siting trends, and projected market
activity. The modeling team mapped the state-level projections to NERC TPRs, ensuring
transparent and repeatable regional allocation. While other methods exist, this approach ensured
consistency with the broader modeling framework.
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Figure 8. New Data Center Build (% Split by ISO/RTO) (2030 Estimated)

Non-Data Center Load Modeling

The current electricity demand projections were built from NERC data, using historical load
(2019-2023) and simulated weather years (2007—-2013). These were adjusted based on the EIA’s
2022 energy forecast. To estimate 2030 demand, the team interpolated between 2024 and 2033,
scaling loads to reflect energy use and seasonal peaks. NERC provided datasets to address
anomalies and include behind-the-meter and USE.

Given the rapid emergence of Al/DC loads, additional steps were taken to account for this
category of demand. It is difficult to determine how much Al/DC load is already embedded in
NERC LTRA forecast, for example, the 2024 LTRA saw more than 50GW increase from 2023,
signaling a major shift in utility expectations. To benchmark existing AI/DC contribution, DOE
assumed base 2023 Al/DC load equaled the EPRI low-growth case of 166 TWh.
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Overall Impact on Projected Peak Load

As a result of the methods applied above, the average year co-incident peak load is projected to
grow from a current average peak of 774 GW to 889 GW in 2030. This represents a 15% increase
or 2.3% growth rate per year. Excluding the impact of data centers, this would amount to a 51GW
increase from 774 GW to 826 GW which represents a 1.1% annual growth rate.

250 GwW
200GW

150 GW

100 GW
- l I
oGw

ISONE MISO NYISO SERC CAISO + West
Non-CAISO

m Baseline mean Peal (2024) = Non- data center growth ® Incremetnal data center build

Figure 9. Mean Peak Load by RTO (Current Case vs 2030 Case)

1.4 Transfer Capabilities and Import Export Modeling

The methodology assumes electricity moves between subregions, when conditions start to
tighten. Each region has a certain amount of capacity available, and the methodology determines
if there is enough to meet the demand. When regions reach a “Tight Margin Level” of 10% of
capacity, i.e., if a region’s available capacity is less than 110% of load, it will start transferring
from other regions if capacity is available. A scarcity factor is used to determine which regions to
transfer from and at what fraction — those with a greater amount of reserve capacity will transfer
more. A region is only allowed to export above when it is above the Tight Margin Level.

Total Transfer Capability (TTC) was used and is the sum of the Base Transfer Level and the First
Contingency Incremental Transfer Capability. These were derived from scheduled interchange
tables or approximated from actual line flows. It should be noted that the TTC does not represent
a single line, but rather multiple connections between regions. It is similar to path limits used by
many entities but may have different values.

Due to data and privacy limitations, the Canadian power system was not modeled directly as a
combination of generation capacity and demand. Instead, actual hourly imports were used from
nearly 20 years of historical data, along with recent trends (generally less transfers available
during peak hours), to develop daily limits on transfer capabilities. See Appendix B for more details
on Canadian transfer limits.
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1.5 Perfect Capacity Additions

To understand how much capacity may need to be added to reach approximate reliability targets,
we tuned two scenarios by adding hypothetical perfect capacity to reach the reliability threshold
based on NUSE.?? Today, NERC uses a threshold of 0.002% to indicate regions are at high risk
of resource adequacy shortfalls. In addition, several system operators, including the Australia
Energy Market Operator and Alberta Electric System Operator, are using NUSE thresholds in the
range of 0.001% to 0.003%. Several U.S. entities are considering lower thresholds for U.S. power
systems in the range of 0.0001% to 0.0002%. %

For this analysis, we target NUSE below 0.002% for each region to align with NERC definitions.
We iteratively ran the model, hand-tuning the “perfect capacity” to be as small as possible while
reaching NUSE values below 0.002% in all regions.?* As the work was done by hand with a limited
number of iterations (15), this should not be considered the minimum possible capacity to
accomplish these targets. Further, because the perfect capacity can be located in various places,
there would be multiple potential solutions to the problem. These scenarios represent the
approximate quantity of perfect capacity each region would require (beyond announced
retirements and mature generation additions only) that would lead to Medium or Low risk based
on the NERC metrics for USE.

Due to some regions with zero USE, the tuned cases do not reach the same level of adequacy,
where the national average is 0.00045% vs. 0.00013%. Due to transmission and siting selection
of perfect capacity, there could be many solutions.

22. We are not using the standard term “expected unserved energy” because we are not running a
probabilistic model, so we do not have the full understanding of long-term expectations

23. MISO, “Resource Adequacy Metrics and Criteria Roadmap,” December 2024.
https://cdn.misoenergy.org/Resource%20Adequacy%20Metrics%20and%20Criteria%20Roadmap667168
-pdf.

24. NERC, “Evolving Criteria for a Sustainable Power Grid,” July 2024.
https://www.nerc.com/pa/RAPA/ra/Reliability%20Assessments%20DL/Evolving Planning Criteria_for a
Sustainable Power Grid.pdf.
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2 Regional Analysis

This section presents more regional details on resource adequacy according to this analysis. For
each of the nine Regional Transmission Organizations (RTOs) and sub-regions, comprehensive
summaries are provided of reliability metrics, load assumptions, and composition of generation
stacks.

2.1 MISO*

In the current system model and the No Plant Closures cases, Tt
MISO did not experience shortfall events. MISO’s minimum
spare capacity in the tightest year was negative, showing that
adequacy was achieved by importing power from neighbors. In
the Plant Closures case, MISO experienced significant
shortfalls, with key reliability metrics exceeding each of the Ygi."%
threshold criteria defined for the study. % e

SERC Central

MISO South

Table 2. Summary of MISO Reliability Metrics
2030 Projection

Reliability Metric Current No Plant | Required
Plant Closures .
System Closures Build

AVERAGE OVER 12 WEATHER YEARS

Average Loss of Load Hours - 37.8 - -
Normalized Unserved Energy (%) - 0.0211 - -

Unserved Load (MWh) - 157,599 - -
WORST WEATHER YEAR

Max Loss of Load Hours in Single Year - 124 - -
Normalized Unserved Load (%) - 0.0702 - -
Unserved Load (MWh) - 524,180 - -

Load Assumptions

MISO’s peak load was roughly 130 GW in the current model and projected to increase to roughly
140 GW by 2030. Approximately 6 GW of this relates to new data centers being installed (12% of
U.S. total).

25. Following the initial data collection for this report, MISO issued its 2025 Summer Reliability
Assessment. Based on that report, NERC revised evaluations from its 2024 LTRA and reclassified the
MISO footprint from being an ‘elevated risk’ to ‘high risk’ in the 2028-2031 timeframe, depending on new
resource additions/retirements. While DOE’s analysis is based on the previously reported figures, DOE is
committed to assessing the implications of updated data on overall resource adequacy and providing
technical updates on findings, as appropriate.
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130 Subregion 2024 2030
g2 MISO-W 37,913 40,981
% 1o MISO-C 35,387 39,243
i> . MISO-S 36,476 38,596
iy MISO-E 23167 23,758

Total 130,136 139,846
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Figure 10. MISO Max Daily Load in the Current System versus 2030

Generation Stack

Total installed generating capacity for 2024 was approximately 207 GW.?6 In 2030, 21 GW of new
capacity was added leading to 228 GW of capacity in the No Plant Closures case. In the Plant
Closures case, 32 GW of capacity was retired such that net retirements in the Plant Closures
case were -11 GW, or 196 GW of overall installed capacity on the system.

250

2030 2030 No

Subregion Plant Plant _%_ 200
Closures Closures g oo
1]
MISO-W 71612 67,453 77,605 § ., I
MISO-C 51,982 47,735 58,823 H pr—
50
MISO-S 54,511 52,756 59,710 B
MISO-E 29,213 28,105 32,255 Current System 2030 Closures 2030 No Closures
Total 207,319 196,049 228,393

Coal © Gas mNuclear m Oil B Other W Storage M Hydro B Solar = Wind
Figure 11. MISO Generation Capacity by Technology and Scenario

MISQO’s generation mix was comprised primarily of natural gas, coal, wind, and solar. In 2024,
natural gas comprised 31% of nameplate, wind comprised 20%, coal 18%, and solar 14%. In
2030, most retirements come from coal and natural gas while additions occur for solar, batteries,
and wind. In addition, the model assumed 3 GW of rooftop solar and 8 GW of demand response.

26. The total installed capacity numbers reported in this regional analysis section do not reflect the
generating capability of all resources during stress conditions.

21



Report on Strengthening U.S. Grid Reliability and Security

2024
MISO-W
MISO-C
MISO-S
MISO-E
Additions
MISO-W
MISO-C
MISO-S
MISO-E
Closures
MISO-W
MISO-C
MISO-S
MISO-E

Coal
37,914
12,651
15,050

5,493
4,720
0
0
0
0
0
(24,913)
(8,313)
(9,889)
(3,609)
(3,102)

Gas Nuclear

64,194
13,608
10,307
31,052
9,227
2,535
537
407
1,226
364
(6,597)
(1,398)
(1,059)
(3,191)
(948)

11,127
2,753
2,169
5,100
1,105

oil
2,867
1,491
494
589
292
330
172
57
68
34
(324)
(168)
(56)
(67)
(33)

Other

8,717
2,613
2,211
2,469
1,424
0
0
0
0
0
(140)
(56)
(7)
(55)
(21)

Storage

5,427
200
1,272
54
3,901
1,929
374
934
9
611
(16)
0
(3)
(0)
(13)

Hydro
2,533

777
769
845
143

0
0
0
0

0
(83)
(25)
(25)
(28)

(5)

Solar
32,826
8,109
12,361
8,315
4,042
14,354
3,552
5,103
3,868
1,831
0

0
0
0
0

Table 3. Nameplate Capacity by MISO Subregion and Technology (MW)

Wind
41,715
29,411

7,350

596

4,359

1,926

1,358

339
27
201
(272)
(192)
(48)
(4)
(28)

Total
207,319
71,612
51,982
54,511
29,213
21,074
5,993
6,841
5,199
3,042
(32,345)
(10,152)
(11,088)
(6,954)
(4,150)
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2.2 |ISO-NE

~~Mean Annual LOLH (hrs)
In the current system model and the No Plant Vil lo-1

Closures case, ISO-NE did not experience Y.~
shortfall events. The region maintained vIl7-15
adequacy throughout the study period through villis-30

. . v Il 30-100
reliance on imports. In the Plant Closures case, [ @0 450
ISO-NE still did not exceed any key reliability
thresholds, despite moderate retirements. This
finding is partly due to the absence of additional
Al or data center load growth modeled in the
region. Accordingly, no additional perfect
capacity was deemed necessary by 2030 to
meet the study’s reliability standards.

Table 4. Summary of ISO-NE Reliability Metrics

2030 Projection

Reliability Metric Current Plant No Plant Required
System Closures Closures Build

AVERAGE OVER 12 WEATHER YEARS
Average Loss of Load Hours - - - -
Normalized Unserved Energy (%) - - - -
Unserved Load (MWh) - - - -
WORST WEATHER YEAR
Max Loss of Load Hours in Single Year - - - -
Normalized Unserved Load (%) - - - -
Unserved Load (MWh) - - - -
Max Unserved Load (MW) - - - -

Load Assumptions

ISO-NE’s peak load was roughly 28 GW in the current model and projected to increase to roughly
31 GW by 2030. No additional Al/DCs were projected to be installed.

Subregion 2024 2030

ISO-NE 28,128 31,261

Total 28,128 31,261
10

Jan Apr Jul Oct Jan
Current System —— 2030

35

N ] w
=] a o

Max Daily Load (GW)

.
o

Figure 12. ISO-NE Max Daily Load in the Current System versus 2030
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Generation Stack

Total installed generating capacity for 2024 was approximately 40 GW. In 2030, 5.5 GW of new
capacity was added leading to 45.5 GW of capacity in the No Plant Closures case. In the Plant
Closures case, 2.7 GW of capacity was retired such that net generation change in the Plant
Closures case was +11 GW, or 42.8 GW of overall installed capacity on the system.

50

g 40
z
current 2030 2030 g %
Subregion Plant No Plant S -
System 3
Closures Closures =
& 10
ISO-NE 39,979 42,845 45,534 =
LISl 39,979 42,845 45,534

Current System 2030 Retirements 2030 No Retirements

Coal © Gas M Nuclear mOil mOther ¥ Storage M Hydro B Solar B Wind
Figure 13. ISO-NE Generation Capacity by Technology and Scenario
ISO-NE’s generation mix was comprised primarily of natural gas, solar, oil, and nuclear. In 2024,
natural gas comprised 39% of nameplate, solar comprised 17%, oil 14%, and nuclear 8%. In

2030, most retirements come from coal and natural gas while additions occur for solar, storage,
and wind. The model assumed nearly 2 GW of rooftop solar and 1.6 GW of energy storage.

Table 5. Nameplate Capacity by ISO-NE Subregion and Technology (MW)

Coal Gas Nuclear Oil Other Storage Hydro Solar Wind Total
2024 541 15,494 3,331 5,710 1,712 1,628 1,911 7,099 2,553 39,979
ISONE 541 15,494 3,331 5,710 1,712 1,628 1,911 7,099 2,553 39,979
Additions 0 90 0 181 0 1,607 0 2,183 1,495 5,555
ISONE 0 90 0 181 0 1,607 0 2,183 1,495 5,555
Closures (534) (1,875) 0 (203) (77) 0 0 0 0 (2,690)
ISONE  (534) (1,875) 0 (203)  (77) 0 0 0 0 (2,690)
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2.3 NYISO

In both the current system model and the No

Plant Closures case, NYISO maintained J 'Mean Annual LOLH (hrs)
reliability and did not exceed any shortfall % 7'

thresholds. Adequacy was preserved through vill3-7
reliance on imports. In the Plant Closures case, :=:5 130
NYISO experienced shortfalls but average v 30 100
annual LOLH remaining well below the 2.4-hour v 00 - 450
threshold and NUSE under the 0.002%
standard. The worst weather year produced only
6 hours of lost load and a peak unserved load of
914 MW. Given the modest impact of
retirements and no additional Al/data center
load modeled, the study concluded that NYISO
would not require additional perfect capacity to
remain reliable through 2030.

Table 6. Summary of NYISO Reliability Metrics

2030 Projection

Reliability Metric Current Plant No Plant Required
System Closures ([N {-13 Build

AVERAGE OVER 12 WEATHER YEARS

Average Loss of Load Hours 0.2 0.5 - -
Normalized Unserved Energy (%) 0.00001 0.0001 - -
Unserved Load (MWh) 18 209 - -
WORST WEATHER YEAR

Max Loss of Load Hours in Single Year 2 6 - -
Normalized Unserved Load (%) 0.0001 0.0013 - -
Unserved Load (MWh) 216 2,505 - -
Max Unserved Load (MW) 194 914 - -

Load Assumptions

NYISO’s peak load was roughly 36 GW in the current system model and projected to increase to
roughly 38 GW by 2030. No additional Al/DCs were projected to be installed.

40

w w
S @

Max Daily Load (GW)
N
o

Subregion 2024 2030
20 NYISO 35,669 37,844
Total 35,669 37,844
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Current System —— 2030

Figure 14. NYISO Max Daily Load in the Current System versus 2030
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Generation Stack

Total installed generating capacity for 2024 was approximately 46 GW. In 2030, 5.5 GW of new
capacity was added leading to 51 GW of capacity in the No Plant Closures case. In the Plant
Closures case, 1 GW of capacity was retired such that net generation in the Plant Closures case
was +4 GW, or 50 GW of overall installed capacity on the system.

60

Z 50
e
g
e = =
Subregion Current Plant No Plant b
System 2 20
Closures Closures T
2 10
NYISO 45,924 50,396 51,444 -
Total 45,924 50,396 51,444 Current System 2030Retirements 2030 No Retirements

Coal = Gas mNuclear mQil mOther m Storage mHydro m Solar m Wind

Figure 15. NYISO Generation Capacity by Technology and Scenario

NYISO’s generation mix was comprised primarily of natural gas, solar, and hydro. In 2024, natural
gas comprised 50% of total nameplate generation, solar comprised 14%, and hydro 11%. In 2030,
most retirements come from natural gas while additions occur for solar and wind. The model
assumed 6 GW of rooftop solar and nearly 1 GW of demand response.

Table 7. Nameplate Capacity by NYISO Subregion and Technology (MW)

Coal Gas Nuclear (o]} Other Storage Hydro Solar  Wind Total
2024 0 22,937 3,330 2,631 1,194 1460 4,915 6,749 2,706 45,924
NYISO 0 22,937 3,330 2,631 1,194 1,460 4915 6,749 2,706 45,924
Additions 0 0 0 15 0 0 0 3,604 1,902 5,521
NYISO 0 0 0 15 0 0 0 3,604 1,902 5,521
Closures 0 (1,030) 0 (19) 0 0 0 0 0 (1,049)
NYISO 0 (1,030) 0 (19) 0 0 0 0 0 (1,049)
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24 PJM

In the current system model, PJM
experienced shortfalls, but they were
below the required threshold. In the
No Plant Closures case, shortfalls -~ Mean Annual LOLH (hrs)
increased dramatically, with 214 v, . 0-1
average annual LOLH and peak Vii1-3
unserved load reaching 17,620 MW, VEI3-7

PJM West

indicating growing strain  even ~°’=? -15
without retirements. In the Plant j.;;‘?gﬂ
Closures case, reliability metrics L 7/ 100 - 450

worsened significantly, with annual i ? —

LOLH surging to over 430 hours per
year and NUSE reaching 0.1473%—
over 70 times the accepted threshold. During the worst weather year, 1,052 hours of load were
shed. To restore reliability, the study found that PJM would require 10,500 MW of additional
perfect capacity by 2030.

Table 8. Summary of PJM Reliability Metrics

2030 Projection
Reliability Metric Current Plant No Plant Required
System Closures Closures Build

AVERAGE OVER 12 WEATHER YEARS

Average Loss of Load Hours 1.4
Normalized Unserved Energy (%) 0.0003
Unserved Load (MWh) 6,891 1,453,513 647,893 2,536
WORST WEATHER YEAR

Max Loss of Load Hours in Single Year 29 1,052 644 17
Normalized Unserved Load (%) 0.0100 0.4580 0.2703 0.0031
Unserved Load (MWh) 82,687 1,453,513 647,893 2,536
Max Unserved Load (MW) 4,975 21,335 17,620 4,162
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Load Assumptions

PJM’s peak load was roughly 162 GW in the current system model and projected to increase to
roughly 187 GW by 2030. Approximately 15 GW of this relates to new Al/DC being installed (29%
of U.S. total), primarily in PJM-S.

e e
N @ W
o o ©

_ Subregion 2024 2030
§ o PIM-W 81,541 92,378
3 o PIM-S 39,904 51,151
3 PIM-E 41,003 43,118
=

110 Total 162,269 186,627

Jan Apr Jul Oct Jan
Current System —— 2030

Figure 16. PJM Max Daily Load in the Current System versus 2030

Generation Stack

Total installed generating capacity for 2024 was approximately 215 GW. In 2030, 39 GW of new
capacity was added leading to 254 GW of capacity in the No Plant Closures case. In the Plant
Closures case, 17 GW of capacity was retired such that net generation in the Plant Closures case
was +22 GW, or 237 GW of overall nameplate capacity on the system.

300

% 250
R 2030 2030 Z 20
Subregion R Plant No Plant g 150 - - -
¥ Closures Closures E 10
PIM-W 114,467 123,100 135,810 715 50
PIM-S 39,951 48,850 50,667 -
PIM-E 60,221 64,848 67,027 Current System 2030Retirements 2030 No Retirements

Coal ' Gas B Nuclear B Oil B Other B Storage B Hydro M Solar @ Wind

Total 214,638 236,798 253,504

Figure 17. PJM Generation Capacity by Technology and Scenario

PJM’s generation mix was comprised primarily of natural gas, coal, and nuclear. In 2024, natural
gas comprised 39% of nameplate, coal comprised 19%, and nuclear 15%. In 2030, most
retirements come from coal and some natural gas and oil while significant additions occur for
solar plus lesser additions of wind, storage, and natural gas. The model assumed 9 GW of rooftop
solar and 7 GW of demand response.
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2024
PJM-W
PIJM-S
PJM-E
Additions
PJM-W
PIJM-S
PJM-E
Closures
PJM-W
PIJM-S
PJM-E

Coal
39,915
34,917

2,391
2,608
0
0
0
0
(13,253)
(11,593)
(794)
(866)

Gas Nuclear
84,381 32,535
39,056 16,557
15,038 5,288
30,287 10,690

4,499 0
2,082 0
802 0
1,615 0
(1,652) 0
(765) 0
(294) 0
(593) 0

oil
9,875
1,933
3,985
3,956
32
6
13
13
(1,790)
(350)
(722)
(717)

Other

8,248
3,926
2,303
2,019
317
135
102
81
(11)
(1)
(6)
(3)

Storage

5,400
383
3,085
1,932
1,938
855
726
357

0
0
0
0

Hydro

3,071

1,252

1,070
749

o O ©O o o o o o

Solar
19,495
6,379
6,430
6,686
24,991
12,176
8,856
3,958
0

0
0
0

Table 9. Nameplate Capacity by PJM Subregion and Technology (MW)

Wind Total
11,718 214,638
10,065 114,467

360 39,951

1,294 60,221

7,089 38,866

6,089 21,343

218 10,717

783 6,806
0 (16,706)
0 (12,710)
0 (1,817)
0 (2,179)
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2.5 SERC

In the current system model and the No Plant
Closures case, SERC maintained overall
adequacy, though some subregions—
particularly SERC-East—faced emerging
winter reliability risks. In the Plant Closures

PJM West

SERC Central

) Mean Annual LOLH (hrs)

case, shortfalls became more severe, with SERC Southeast V[ Jo-1

. . . MISO South v .1 a
SERC-East experiencing increased unserved Vs
energy and loss of load hours during extreme vIll7-15
cold events, including 42 hours of outages in a vlli5-30
single winter storm. The analysis identified that $=?go 12‘530

planned retirements, combined with rising
winter load from electrification, would stress
the system. To restore reliability in SERC-East, the study found that 500 MW of additional perfect
capacity would be needed by 2030. Other SERC subregions performed adequately, but continued
monitoring is warranted due to shifting seasonal peaks and fuel supply vulnerabilities.

Table 10. Summary of SERC Reliability Metrics

2030 Projection

Reliability Metric Current Plant No Plant . Required
System Closures Closures Build
AVERAGE OVER 12 WEATHER YEARS
Average Loss of Load Hours 0.3 8.1 1.2 0.8
Normalized Unserved Energy (%) 0.0001 0.0004 0.0002
Unserved Load (MWh) 489 44,514 3,748 2,373
WORST WEATHER YEAR
Max Loss of Load Hours in Single Year 4 42 14 10
Normalized Unserved Load (%) 0.0006 0.0428 0.0042 0.0026
Unserved Load (MWh) 5,683 465,392 44,977 2,373
Max Unserved Load (MW) 2,373 19,381 6,359 5,859

Load Assumptions

SERC’s peak load was roughly 193 GW in the current system model and projected to increase to
roughly 209 GW by 2030. Approximately 7.5 GW of this relates to new AlI/DCs being installed
(14% of U.S. total).

220

z Subregion 2024 2030
:f SERC-C 50,787 52,153
5 SERC-SE 48,235 54,174
2 SERC-FL 58,882 62,572
SERC-E 51,693 56,313
. Jan Apr Jul Oct Jan
Current System —— 2030

Figure 18. SERC Max Daily Load in the Current System versus 2030
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Generation Stack

Total installed generating capacity for 2024 was approximately 254 GW. In 2030, 26 GW of new
capacity was added leading to 279 GW of capacity in the No Plant Closures case. In the Plant
Closures case, 19 GW of capacity was retired such that net generation change in the Plant
Closures case was +7 GW, or 260 GW of overall installed capacity on the system.

300

2030 2030 T 250
Subregion Plant No Plant 2 — I I
£ 200
Closures Closures E -
% 150 - -
SERC-C 53,978 54,014 59,660 % 100
SERCSE 67,073 64,768 69,478 ER
SERC-FL 72,714 83,127 86,173 T
SERC-E 59 914 58 513 63,973 Current System 2030 Retirements 2030 No Retirements
Total 253 680 260,423 279 285 Coal " Gas W Nuclear mOil ®m Other W Storage B Hydro M Solar m Wind

Figure 19. SERC Generation Capacity by Technology and Scenario

SERC’s generation mix was comprised primarily of natural gas, coal, nuclear, and solar. In 2024,
natural gas comprised 45% of nameplate, coal comprised 18%, nuclear 12%, and solar 11%. In
2030, most retirements come from coal and natural gas while additions occur for solar and some
storage. The model assumed 3 GW of rooftop solar and 8 GW of demand response.

Table 11. Nameplate Capacity by SERC Subregion and Technology (MW)

Coal Gas Nuclear (o] ]| Other Storage Hydro Solar Wind Total
2024 45,747 113,334 31,702 4,063 8,779 7,469 11,425 30,180 982 253,680
SERC-C 13,348 20,127 8,280 148 1,887 1,884 4,995 2,328 982 53,978
SERC-SE 13,275 29,866 8,018 915 2,493 1,662 3,260 7,584 0 67,073
SERC-FL 4,346 47,002 3,502 1,957 3,198 538 0 12,172 0 72,714
SERC-E 14,777 16,340 11,902 1,044 1,202 3,384 3,170 8,096 0 59,914
Additions 0 6,898 0 0 381 2,254 0 16,073 0 25,606
SERC-C 0 4,831 0 0 0 80 0 771 0 5,682
SERC-SE 0 906 0 0 19 0 0 3,135 0 4,059
SERC-FL 0 1,161 0 0 218 1,670 0 10,410 0 13,459
SERC-E 0 0 0 0 144 504 0 1,757 0 2,405
Closures (14,075) (4,115) 0 (672) 0 0 0 0 0 (18,862)
SERC-C  (4,465)  (1,181) 0 0 0 0 0 0 0 (5,646)
SERC-SE  (5,160) (124) 0 (176) 0 0 0 0 0 (5,460)
SERC-FL  (1,495) (1,071) 0 (480) 0 0 0 0 0 (3,046)
SERC-E  (2,955)  (1,739) 0 (16) 0 0 0 0 0 (4,710)
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(*7 Mean Annual LOLH (hrs)
v |0-1
vi|1-3
v l3-7
viIB7-15
v ls-30
v [l30- 100
v 100 - 450

26 SPP

In the current system model, SPP experienced shortfalls, but
they were below the required threshold. Adequacy was
preserved through reliance on imports. In the No Plant
Closures case, SPP experienced persistent reliability
challenges, with average annual LOLH reaching
approximately 48 hours per year and peak hourly shortfalls
affecting up to 19% of demand. In the Plant Closures case,
system conditions deteriorated further, with unserved energy
and outage hours increasing substantially. These shortfalls
were concentrated in the northern subregion, which lacks the
firm generation and import capacity needed to meet peak
winter demand. The analysis determined that 1,500 MW of
additional perfect capacity would be needed in SPP by 2030
to restore reliability.

SPP North

Table 12. Summary of SPP Reliability Metrics

2030 Projection
No Plant :

Reliability Metric Current Plant Required

System Closures Closures Build
AVERAGE OVER 12 WEATHER YEARS
Average Loss of Load Hours
Normalized Unserved Energy (%)
Unserved Load (MWh) 541 313,797 27,697 803
WORST WEATHER YEAR
Max Loss of Load Hours in Single Year 20 556 186 26
Normalized Unserved Load (%) 0.0022 0.2629 0.0475 0.0027
Unserved Load (MWh) 6,492 907,518 163,775 9,433
Max Unserved Load (MW) 606 13,263 2,432 762
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Load Assumptions

SPP’s peak load was roughly 57 GW in the current system model and projected to increase to
roughly 63 GW by 2030. Approximately 1.5 GW of this relates to new Al/DCs being installed (3%
of U.S. total).

65

60

’

% SPP-N 12,668 14,676
SPP S 44,898 48,337
Total 57,449 62,891
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Figure 20. SPP Max Daily Load in the Current System versus 2030

Generation Stack

Total installed generating capacity for 2024 was 95 GW. In 2030, 15 GW of new capacity was
added leading to 110 GW of capacity in the No Plant Closures case. In the Plant Closures case,
7 GW of capacity was retired such that net generation change in the 2030 Plant Closures case
was +8 GW, or 103 GW of overall installed capacity on the system.

120

% 100
Current 2030 2030 9—}
Subregion —— Plant No Plant = .
¥ Closures  Closures & 0 p— E— _
SPP-N 20,065 20,679 22,385 g %0
z
SPP-S 75,078 82,451 88,064 £
Total 95,142 103,130 110,449 7 Current System 2030 Retirements 2030 No Retirements

Coal " Gas M Nuclear B Oil B Other W Storage B Hydro B Solar m Wind
Figure 21. SPP Generation Capacity by Technology and Scenario
SPP’s generation mix was comprised primarily of wind, natural gas, and coal. In 2024, wind
comprised 36% of nameplate, natural gas comprised 32%, and coal 20%. In the 2030 case, most

retirements come from coal and natural gas while additions occur for wind, solar, storage, and
natural gas. The model assumed almost no rooftop solar and 1.3 GW of demand response.
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2024
SPP-N
SPP-S

Additions
SPP-N
SPP-S

Closures
SPP-N
SPP-S

Coal
18,919
5,089
13,829
0
0
0
(5,530)
(1,488)
(4,042)

Gas Nuclear
30,003 769
3,467 304
26,536 465
1,094 0
126 0
968 0
(1,732) 0
(200) 0
(1,532) 0

(o]

1,626

504

1,121

7
2
5

(56)

(17)

(39)

Other

1,718 1,522

519 8
1,199 1,514
462 1,390

114 11
348 1,379

0 0

0

0

Storage

Hydro

5,123

3,041

2,082
0

o O O O o

Solar
774
91
683
5,288
633
4,655
0
0
0

Table 13. Nameplate Capacity by SPP Subregion and Technology (MW)

Wind
34,689
7,041
27,649
7,066
1,434
5,632
0
0
0

Total
95,142
20,065
75,078
15,306

2,320
12,987
(7,318)
(1,705)
(5,613)
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2.7 CAISO+

In the current system and No Plant Closures cases,
CAISO+ did not experience major reliability issues,
though adequacy was often maintained through
significant imports during tight conditions. In the Plant
Closures case, however, the region faced substantial
shortfalls, particularly during summer evening hours
when solar output declines. Average LOLH reached 7
hours per year, and the worst-case year showed load
shed events affecting up to 31% of demand. The
NUSE exceeded reliability thresholds, signaling the
system’s vulnerability to high load and low renewable
output periods.

Northern Galifornia

Table 14. Summary of CAISO+ Reliability Metrics
2030 Projection

Reliability Metric Current

System
AVERAGE OVER 12 WEATHER YEARS
Average Loss of Load Hours -
Normalized Unserved Energy (%) -
Unserved Load (MWh) -
WORST WEATHER YEAR
Max Loss of Load Hours in Single Year -
Normalized Unserved Load (%) -
Unserved Load (MWh) -
Max Unserved Load (MW) -

Plant
Closures

23,488

21
0.0195
73,462
12,391

R ate
v
v
v
vl
vl
vl
vl

No Plant
Closures

an Annual LOLH (hrs)
0-1
1-3
3-7
7-15
15-30
30- 100
100 - 450

Southwe

Required
Build

Load Assumptions

CAISO+’s peak load was roughly 79 GW in the current system model and projected to increase
to roughly 82 GW by 2030. Approximately 2 GW of this relates to new Al/DCs being installed (4%

of U.S. total).

20

Max Daily Load (GW)
B o @ ~ [o-]
o o o o o

[
o

Jan Apr Jul Oct Jan
Current System —— 2030

Subregion 2024 2030
CALI-N 29,366 34,066
CALI-S 41,986 48,666
Total 70,815 82,146

Figure 22. CAISO+ Max Daily Load in the Current System versus 2030
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Generation Stack

Total installed generating capacity for 2024 was approximately 117 GW. In 2030, 14 GW of new
capacity was added leading to 131 GW of capacity in the No Plant Closures case. In the Plant
Closures case, 8 GW of capacity was retired such that net closures in the Plant Closures case
were +6 GW, or 123 GW of overall installed capacity on the system.

140

g‘ 120
curent 2030 2030 S
Subregion Plant No Plant £
System g so
Closures Closures 5 - -
< 60
CALI-N 47,059 48,897 52,501 = a0 -
%
CALI-S 69,866 74,041 78,308 £ 20
Total 116,925 122,938 130,809

Current System 2030 Retirements 2030 No Retirements

Coal ' Gas W Nuclear ® Oil m Other B Storage W Hydro ® Solar m Wind

Figure 23. CAISO+ Generation Capacity by Technology and Scenario

CAISO+’s generation mix was comprised primarily of natural gas, solar, storage, and hydro. In
2024, natural gas comprised 32% of nameplate, solar comprised 31%, storage 13%, and hydro
9%. In 2030, most retirements come from coal, natural gas, and nuclear while additions occur for
solar and storage. The model assumed 10 GW of rooftop solar and less than 1 GW of demand
response.

Table 15. Nameplate Capacity by CAISO+ Subregion and Technology (MW)

Coal Gas Nuclear (o]} Other Storage Hydro Solar Wind Total
2024 1,816 37,434 5,582 185 3,594 14,670 10,211 35,661 7,773 116,925
CALI-N 0 12,942 5,582 165 1,872 4,639 8,727 11,759 1,373 47,059
CALI-S 1,816 24,492 0 20 1,722 10,031 1,483 23,902 6,400 69,866
Additions 0 2,126 0 0 92 3,161 0 8,507 0 13,885

CALI-N 0 735 0 0 44 757 0 3,906 0 5,442

CALI-S 0 1,391 0 0 48 2,404 0 4,600 0 8,442
Closures (1,800) (3,771) (2,300) 0 0 0 0 0 0 (7,871)
CALI-N 0 (1,304) (2,300) 0 0 0 0 0 0 (3,604)
CALI-S  (1,800) (2,467) 0 0 0 0 0 0 (4,267)
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2.8 West Non-CAISO

In both the current system and No Plant Closures
cases, the West Non-CAISO region maintained
adequacy on average. In the Plant Closures case, the
region’s reliability declined, with annual LOLH
increasing and peak shortfalls in the worst year
affecting up to 20% of hourly load in some subregions.
While overall NUSE normalized unserved energy
remained just above the 0.002% threshold, specific & mean Annual LoLH (hrs)
areas, especially those with limited local resources :‘/’ ‘:;

and constrained transmission, exceeded acceptable ;.7

risk levels. These reliability gaps were primarily driven v H7-1s

by increasing reliance on variable energy resources o
without sufficient firm generation. v W00 - 450

Table 16. Summary of West Non-CAISO Reliability Metrics

2030 Projection
Reliability Metric “Current " NoPlant ‘Required
: System Closures Build
AVERAGE OVER 12 WEATHER YEARS
Average Loss of Load Hours -
Normalized Unserved Energy (%) -

Unserved Load (MWh) -

WORST WEATHER YEAR

Max Loss of Load Hours in Single Year - 47 - -
Normalized Unserved Load (%) - 0.0098 - -
Unserved Load (MWh) - 66,248 - -
Max Unserved Load (MW) - 5,071 - -
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Load Assumptions
West Non-CAISO’s peak load was roughly 92 GW in the current system model and projected to

increase to roughly 119 GW by 2030. Approximately 12 GW of this relates to new Al/DCs being
installed (24% of U.S. total).

120

[
o
o

Subregion 2024 2030

=
Q
=]

d WASHINGTON 20,756 23,187
3" OREGON 11,337 16,080
3 » SOUTHWEST 23,388 30,169
=" WASATCH 27,161 35,440
® FRONT R 20,119 24,996
o por ol oot on Total 92,448 118,657

Current System ——2030

Figure 24. West Non-CAISO Max Daily Load in the Current System versus 2030

Generation Stack

Total installed generating capacity for 2024 was 178 GW. In 2030, 29 GW of new capacity was
added leading to 207 GW of capacity in the No Plant Closures case. In the Plant Closures case,
13 GW of capacity was retired such that net generation change in the Plant Closures case was
16 GW, or 193 GW of overall installed capacity on the system.

current 2030 2030 -

Subregion Plant No Plant

System 200

Closures Closures
WASHINGTON 35,207 36,588 37,573

150

Installed Capacity (GW)

OREGON 19,068 21,689 22,081
SOUTHWEST 42,335 47,022 49,158 *
WASATCH 42,746 45,175 50,251 ) i
Current System 2030 Retirements 2030 No Retirements
FRONT R 38,572 43,011 47,844
Coal  Gas m Nuclear m Qil m Other m Storage m Hydro m Solar m Wind
Total 177,929 193,485 206,908

Figure 25. West Non-CAISO Generation Capacity by Technology and Scenario

West Non-CAISO’s generation mix was comprised primarily of natural gas, hydro, wind, solar,
and coal. In 2024, natural gas comprised 28% of nameplate, hydro comprised 24%, wind 15%,
solar 13%, and coal 11%. In 2030, most retirements come from coal and natural gas while
additions occur for solar, wind, storage, and natural gas. The model assumed 6 GW of rooftop
solar and over 1 GW of demand response.
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Table 17. Nameplate Capacity by West Non-CAISO Subregion and Technology (MW)

Coal Gas Nuclear (o]]] Other Storage Hydro Solar Wind Total
2024 19,850 49,969 3,820 644 4,114 5,104 42,476 24,652 27,298 177,929
WASHINGTON 560 3,919 1,096 17 595 489 24,402 1,438 2,690 35,207
OREGON 0 3,915 0 6 456 482 8,253 2,517 3,440 19,068
SOUTHWEST 4,842 17,985 2,724 323 1,316 2,349 1,019 8,093 3,685 42,335
WASATCH 7,033 14,061 0 87 1,433 1,194 7,587 7,299 4,052 42,746
FRONTR 7,415 10,089 0 211 314 590 1,215 5,306 13,432 38,572
Additions 0 2,320 0 1 8 2,932 0 14,759 8,959 28,979
WASHINGTON 0 246 0 0 0 109 0 1,059 952 2,366
OREGON 0 246 0 0 0 150 0 1,399 1,218 3,013
SOUTHWEST 0 309 0 0 0 2,338 0 3,578 599 6,823
WASATCH 0 884 0 0 7 233 0 4,946 1,435 7,505
FRONT R 0 634 0 0 0 102 0 3,779 4,756 9,271
Closures (9,673) (2,540) ()} (6) (311) (170)  (627) 0 (95)  (13,422)
WASHINGTON  (317) (195) 0 (0) (66) (28) (369) 0 (112) (986)
OREGON 0 (195) 0 (0) (58) 0 (125) 0 (14) (392)
SOUTHWEST  (1,185)  (951) 0 0 0 0 0 0 0 (2,136)
WASATCH  (3,978)  (699) 0 (2)  (178) (89) (115) 0 (16)  (5,077)
FRONTR (4,194)  (501) 0 (4) (8) (53) (18) 0 (54) (4,832)
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29 ERCOT

In the current system model, ERCOT exceeded
reliability thresholds, with 3.8 annual Loss of Load
Hours and a NUSE of 0.0032%, indicating stress
even before future retirements and load growth. In
the No Plant Closures case, conditions worsened
as average LOLH rose to 20 hours per year and
the worst-case year reached 101 hours, driven by
data center growth and limited dispatchable
additions. The Plant Closures case intensified " Mean Annual LOLH (hrs)

these risks, with average annual LOLH rising to v._0-1
45 hours per year and unserved load reaching j ;3
0.066%. Peak shortfalls reached 27% of demand, vB7-15
with outages concentrated in winter when vllis-30
generation is most vulnerable. To meet reliability v lls0- 100
targets, ERCOT would require 10,500 MW of v ll100- 250

additional perfect capacity by 2030.
Table 18. Summary of ERCOT Reliability Metrics

2030 Projection
Reliability Metric Current Plant No Plant Required
System Closures Closures Build

AVERAGE OVER 12 WEATHER YEARS

Average Loss of Load Hours 1.0
Normalized Unserved Energy (%) 0.0008
Unserved Load (MWh) 15,378 397,352 171,493 4,899
WORST WEATHER YEAR

Max Loss of Load Hours in Single Year 30 149 101 12
Normalized Unserved Load (%) 0.0286 0.02895 0.01820 0.0098
Unserved Load (MWh) 136,309 1,741,003 1,093,560 58,787
Max Unserved Load (MW) 10,115 27,156 23,105 8,202

Load Assumptions
ERCOT’s peak load was roughly 90 GW in the current system model and projected to increase

to roughly 105 GW by 2030. Approximately 8 GW of this relates to new data centers being
installed (62% of U.S. total).
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Figure 26. ERCOT Max Daily Load in the Current System versus 2030

Generation Stack

Total installed generating capacity for 2024 was 157 GW. In 2030, 55 GW of new capacity was
added leading to 213 GW of capacity in the No Plant Closures case. In the Plant Closures case,
4 GW of capacity was retired such that net generation change in the Plant Closures case was
+51 GW, or 208 GW of overall nameplate capacity on the system.

250

200

150

50

Current 2030 2030
Subregion Plant No Plant
System
Closures Closures

Installed Capacity (GW)

ERCOT 157,490 208,894 212,916
Total 157,490 208,894 212,916 Current System 2030Retirements 2030 No Retirements

Coal " Gas B Nuclear mQil mOther ® Storage M Hydro M Solar B Wind

Figure 27. ERCOT Generation Capacity by Technology and Scenario

ERCOT’s generation mix was comprised primarily of natural gas, wind, and solar. In 2024, natural
gas comprised 32% of nameplate, wind comprised 25%, and solar 22%. In 2030, most retirements
come from coal and natural gas while additions occur for solar, storage, and wind. The model
assumed 2.5 GW of rooftop solar and 3.5 GW of demand response.
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Table 19. Nameplate Capacity for ERCOT and by Technology (MW)

Coal Gas Nuclear (o] ]| Other Storage Hydro Solar Wind Total
2024 13,568 50,889 4,973 10 3,627 10,720 583 33,589 39,532 157,490
ERCOT 13,568 50,889 4,973 10 3,627 10,720 583 33,589 39,532 157,490
Additions 0 569 0 0 0 16,538 0 34,681 3,638 55,426
ERCOT 0 569 0 0 0 16,538 0 34,681 3,638 55,426
Closures (2,000) (2,022) (] (] 0 0 0 0 0 (4,022)
ERCOT (2,000) (2,022) 0 0 0 0 0 0 0 (4,022)
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Appendix A - Generation Calibration and Forecast

The study team started with the grid model from the NERC ITCS, which was published in 2024
with reference to NERC 2023 LTRA capacity.?” This zonal ITCS model serves as the starting
point for the network topology (covering 23 U.S regions), transmission capacity between zones,
and general modeling assumptions. The resource mix and retirements in the ITCS model were
updated for this study to reflect the various 2030 scenarios discussed previously. Prior to
developing the 2030 scenarios, the study team also updated the 2024 ITCS model to ensure
consistency in the current model assumptions.

2024 Resource Mix

Because there were noted changes in assumed capacity additions between the 2023 and 2024
LTRAs?, the ITCS model was updated with the 2024 LTRA data, provided directly by NERC to
the study team. The 2024 LTRA dataset, reported at the NERC assessment area level—which is
more aggregated in some areas than the ITCS regional structure (covering 13 U.S. regions; see
Figure A.1)—includes both existing resource capacities?® and Tier 1, 2, and 3 planned additions
for each year from 2024 to 2033. As explained below, to incorporate this data into the ITCS model,
a mapping process was developed to disaggregate generation capacities from the NERC
assessment areas to the more granular ITCS regions by technology type. To preserve the daily
or monthly adjustments to generator availability for certain categories (wind, solar, hybrid,
hydropower, batteries, and other) by using the ITCS methods, the nameplate LTRA capacity was
used. For all other categories (mostly thermal generators), summer and winter on-peak capacity
contributions were used.

27. NERC, “Interregional Transfer Capability Study (ITCS).”
https://www.nerc.com/pa/RAPA/Documents/ITCS Final Report.pdf.

28. NERC, “2024 Long-Term Reliability Assessment,” December, 2024, 24.
https://www.nerc.com/pa/RAPA/ra/Reliability%20Assessments%20DL/NERC Long%20Term%20Reliabili
ty%20Assessment 2024.pdf.

29. Capacities are reported for both winter and summer seasonal ratings, along with nameplate values.
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Figure A.1. NERC assessment areas.

To disaggregate generation capacity from the NERC assessment areas to the ITCS regions, EIA
860 plant-level data were used to tabulate the generation capacity for each ITCS region and
NERC assessment area. The geographical boundaries for the NERC assessment areas and the
ITCS regions were constructed based on ReEDS zones.*° Disaggregation fractions were then
calculated by technology type using the combined existing capacity and planned additions
through 2030 from EIA 860 data as of December 2024. Specifically, to compute each fraction, an
ITCS region’s total (existing plus planned) capacity was divided by the corresponding total
capacity across all ITCS regions within the same mapped NERC assessment area and fuel type

group:

Capacity,s

Fraction,.r = _
i ZTIEITCS(R) Capacityrff (Equation.1)

Where Capacity, is the capacity of fuel type f in ITCS region r and ITCS(R) is the set of all ITCS

regions mapped to the same NERC assessment area R. The denominator is the total capacity of
that fuel type across all ITCS regions mapped to R.

Note that in cases where NERC assessment areas align one-to-one with ITCS regions, no
mapping was required. Table A.1 summarizes which areas exhibited a direct one-to-one matching
and which required disaggregation (1-to-many) or aggregation (many-to-one) to align with the
ITCS regional structure.

An exception to this general approach is the case of the Front Range ITCS region, which
geographically spans across two NERC assessment areas—WECC-NW and WECC-SW—
resulting in two-to-one mapping. For this case, a separate allocation method was used: Plant-
level data from EIA 860 were analyzed to determine the proportion of Front Range capacity
located in each NERC area. These proportions were then used to derive custom weighting factors
for allocating capacities from both WECC-NW and WECC-SW into the Front Range region.

30. NREL, “Regional Energy Development System,” https://www.nrel.gov/analysis/reeds/.
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Table A.1. Mapping of NERC assessment areas to ITCS regions.

NERC Area ITCS Region Match
ERCOT ERCOT 1to 1
NPCC-New England NPCC-New England 1to1
NPCC-New York NPCC-New York 1to 1
SERC-C SERC-C 1to1
SERC-E SERC-E 1to 1
SERC-FP SERC-FP 1to1
SERC-SE SERC-SE 1to1
WECC-SW Southwest Region 1to1
MISO MISO Central
MISO MISO East
MISO MISO South tod
MISO MISO West
SPP SPP North

1to2
SPP SPP South
WECC-CAMX Southern California 102
WECC-CAMX Northern California
WECC-NW Oregon Region
WECC-NW Washington Region 1to3
WECC-NW Wasatch Front
WECC-NW Front Range 210 1
WECC-SW Front Range

U.S. Department of Energy

Table A.2 and Figure A.2 show the same combined capacities by ITCS region and NERC planning
region, respectively.
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Table A.2. Existing and Tier 1 capacities by NERC assessment area (in MW) in 2024.

2024 Exsting + Tier 1 AU

Coal NG Nuclear oil Biomass Geo Other Storage Battery Hydro Solar Wind DR DGPV Total
EAST  Total 143,035 330,342 82,793 26,771 3,624 - 991 19,607 3,298 28980 72,757 94,364 25753 24,367 | 856,682
ISONE  Total 541 15,494 3,331 5,710 818 - 233 1,571 57 1,911 3,386 2,553 661 3,713 39,979
MISO  Total 37,914 64,194 11,127 2,867 613 - 329 4,396 1,031 2,533 29,777 41,715 7,775 3,049 | 207,319
MISO-W[ 12,651 13,608 2,753 1,491 244 - 2 - 200 777 7,368 29,411 2,367 741 71,612
MISO-C[ 15,050 10,307 2,169 494 32 - 152 773 499 769 10,587 7,350 2,026 1,774 51,982
MISO-S| 5493 31,052 5,100 589 243 - 117 49 5 845 8,024 596 2,109 291 54,511
MISO-E| 4,720 9,227 1,105 292 94 - 57 3,574 327 143 3,799 4,359 1,273 243 29,213
NYISO  Total - 22,937 3,330 2,631 334 - - 1,400 60 4,915 1,039 2,706 860 5,710 45,924
PIM Total 39,915 84,381 32,535 9,875 851 - - 5,062 338 3,071 10,892 11,718 7,397 8,603 | 214,638
PIM-W| 34917 39,056 16,557 1,933 112 - - 234 149 1,252 5,780 10,065 3,814 599 | 114,467
PJIM-S| 2,391 15,038 5,288 3,985 479 - - 2,958 127 1,070 3,932 360 1,824 2,498 39,951
PIM-E| 2,608 30,287 10,690 3,956 260 - - 1,870 62 749 1,180 1,294 1,759 5,506 60,221
SERC Total 45,747 113,334 31,702 4,063 989 - 83 6,701 768 11,425 26,959 982 7,707 3,221 | 253,680
SERC-C[ 13,348 20,127 8,280 148 36 - - 1,784 100 4,995 2,308 982 1,851 20 53,978
SERC-SE| 13,275 29,866 8,018 915 424 - - 1,548 115 3260 7,267 - 2,069 317 67,073
SERC-FL| 4,346 47,002 3,502 1,957 310 - 83 - 538 - 10,121 - 2,804 2,051 72,714
SERC-E[ 14,777 16,340 11,902 1,044 219 - - 3,369 15 3,170 7,263 - 983 833 59,914
Spp Total 18,919 30,003 769 1,626 20 - 345 477 1,044 5,123 703 34,689 1,353 71 95,142
SPP-N| 5,089 3,467 304 504 1 - 185 - 8 3,041 84 7,041 333 7 20,065
SPP-S| 13,829 26,536 465 1,121 19 - 160 477 1,037 2,082 619 27,649 1,020 64 75,078
ERCOT  Total 13,568 50,889 4,973 10 163 - - - 10,720 583 31,058 39,532 3,464 2,531 157,490
ERCOT  Total 13,568 50,889 4,973 10 163 - - - 10,720 583 31,058 39,532 3,464 2,531 | 157,490
WEST  Total 21,666 87,403 9,403 829 1,565 4,093 106 4,536 15238 52,687 44,042 35,071 1,944 16,271 | 294,854
CAISO+  Total 1,816 37,434 5,582 185 726 2,004 35 3514 11,156 10,211 25614 7,773 829 10,047 | 116,925
CALI-N - 12,942 5,582 165 465 1,049 9 1,967 2,672 8,727 6,723 1,373 349 5,036 47,059
CAL-S| 1,816 24,492 - 20 261 955 26 1,547 8,484 1,483 18,891 6,400 480 5,011 69,866
Non-CA  Total 19,850 49,969 3,820 644 839 2,089 71 1,022 4,082 42,476 18,428 27,298 1,115 6,224 | 177,929
WECC WA 560 3,919 1,096 17 352 - - 140 350 24,402 1,052 2,690 243 386 35,207
OR - 3,915 - 6 293 21 - - 482 8,253 2,145 3,440 141 372 19,068
SOUTHWEST| 4,842 17,985 2,724 323 102 1,047 - 176 2,173 1,019 5,641 3,685 168 2,452 42,335
WASATCH| 7,033 14,061 - 87 56 1,011 61 444 750 7,587 5,625 4,052 305 1,674 42,746

FRONTR| 7,415 10,089 - 211 36 10 10 262 328 1,215 3,966 13,432 258 1,340

U.S. Department of Energy
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Figure A.2. Existing and Tier 1 capacities by NERC assessment area in 2024.

Forecasting 2030 Resource Mixes

To develop the 2030 ITCS generation portfolio, the study team added new capacity builds and
removed planned retirements.

(i) Tier 1: Assumes that only projects considered very mature in the development
pipeline—such as those with signed interconnection agreements—will be built. This
results in minimal capacity additions beyond 2026. The data are based on projects
designated as Tier 1 in the 2024 L TRA data for the year 2030.

Retirements

To project which units will retire by 2030, the study team primarily used the LTRA 2024 data and
cross-checked it with EIA data. The assessment areas were disaggregated to ITCS zones based
on the ratios of projected retirements in EIA 860 data. The three scenarios modeled are as follows:

(i) Announced: Assumes that in addition to confirmed retirements, generators that have
publicly announced retirement plans but have not formally notified system operators
have also begun the retirement process. This is based on data from the 2024 LTRA,
which were collected by the NERC team from sources like news announcements,
public disclosures, etc.

U.S. Department of Energy A-5
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(il) None: Assumes that there are no retirements between 2024 and 2030 for comparison.
Delaying or canceling some near-term retirements may not be feasible, but this case
can help determine how much retirements contribute to resource adequacy challenges
in regions where rapid Al and data center growth is expected.

Generation Stack for Each Scenario

Finally, when summing all potential future changes, the team arrived at a generation stack for
each of the various scenarios to be studied. The first figure provides a visual comparison of all
the cases, which vary from 1,309 GW to 1,519 GW total generation capacity for the entire

continental United States, to enable the exploration of a range of potential generation futures. The
tables below provide breakdowns by ITCS region and by resource type.

2024 Existing + Tier 1 178,268 468,635 - . 147,856 168,966 I
2030Tier 1 Mature + None 178,268 488,766 - . 240,902 201,040 I
2030Tier 1 Mature + Announced 106,491 463,431 - . 240,902 200,673 I

- 200,000 400,000 600,000 800,000 1,000,000 1,200,000 1,400,000 1,600,000
Coal NG M Nuclear EMOil EMBiomass B Geo MOther M Pumped Storage Battery M Hydro Solar Wind EDR DGPV

Figure A.9. Comparison of 2030 generation stacks for the various scenarios.
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Table A.4. 2030 generation stack for Tier 1 mature + announced retirements.

2030 Tier 1 Mature + Announced AU
Coal NG Nuclear oil Biomass Geo Other Storage Battery Hydro Solar Wind DR DGPV Total
EAST  Total 84,730 328,457 82,793 24,272 3473 - 991 19,591 12,415 28,897 126,849 113,568 26,837 36,768 | 889,641
ISONE  Total 7 13,708 3331 5687 741 - 233 1,571 1,664 1,911 3,676 4,048 661 5,606 42,845
MISO  Total 13,001 60,132 11,127 2,873 473 - 329 4380 2,960 2,450 44,132 43,369 7,775 3,049 | 196,049
MISO-W| 4,338 12,747 2,753 1,494 188 - 2 - 574 751 10920 30,577 2,367 741 67,453
MISO-C| 5161 9,655 2,169 495 25 - 152 770 1,433 743 15690 7,642 2,026 1,774 47,735
MISO-S| 1,883 29,087 5,100 591 187 - 117 49 14 817 11,892 619 2,109 291 52,756
MISO-E| 1,619 8,643 1,105 293 72 - 57 3,561 938 138 5630 4,531 1,273 243 28,105
NYISO  Total - 21,907 3,330 2,628 334 - - 1,400 60 4915 1,159 4,608 860 9,194 50,396
PIM Total 26,662 87,228 32,535 8,117 917 - - 5062 2276 3,071 33,530 18,807 7,638 10,955 | 236,798
PIM-W[ 23323 40373 16,557 1,589 120 - - 234 1,004 1,252 17,793 16,153 3,939 762 | 123,100
PIM-S| 1597 15546 5283 3,276 516 - - 2,958 853 1,070 12,105 577 1,883 3,181 48,850
PJIM-E| 1,742 31,309 10,690 3,252 280 - - 1,870 419 749 3,632 2076 1,816 7,012 64,848
SERC Total 31,672 116,117 31,702 3,391 989 - 83 6,701 3,021 11,425 38,360 982 8,088 7,893 | 260,423
SERC-C| 8,883 23,777 8,280 148 36 - - 1,784 180 4,995 3,070 982 1,851 29 54,014
SERC-SE| 10,321 28,127 8,018 899 424 - - 1,548 618 3260 9,024 - 2,213 317 64,768
SERC-FL| 2,851 47,092 3,502 1,477 310 - 83 - 2,208 - 16,717 - 3,022 5865 83,127
SERC-E| 9,617 17,122 11,902 868 219 - - 3,369 15 3,170 9,549 - 1,002 1,682 58,513
SPP Total 13,389 29,365 769 1576 20 - 345 477 2,434 5123 5991 41,755 1,815 71| 103,130
SPP-N| 3,602 3,394 304 489 1 - 185 - 18 3,041 717 8475 447 7 20,679
SPP-s| 9,787 25971 465 1,087 19 - 160 477 2,416 2,082 5274 33,280 1,368 64 82,451
ERCOT  Total 11,568 49,436 4,973 10 163 - - - 27,258 583 62,406 43,169 3,464 5864 | 208,894
ERCOT  Total 11568 49,436 4,973 10 163 - - - 27,258 583 62,406 43,169 3,464 5864 | 208,894
WEST  Total 10,193 85,538 7,103 823 1,427 3,983 106 4,366 21,330 52,060 51,648 43,935 1,981 31,931 | 316,424
CAISO+  Total 16 35,789 3,282 185 726 2,059 35 3,514 14,316 10,211 27,112 7,773 866 17,055 122,938
CALI-N - 12373 3,282 165 465 1,078 9 1,967 3,429 8727 7116 1373 364 8549 48,897
CALI-S 16 23,416 - 20 261 982 26 1,547 10,887 1,483 19,996 6,400 501 8506 74,041
Non-CA  Total 10,177 49,749 3,820 639 701 1,924 71 852 7,014 41,849 24,536 36,162 1,115 14,876 | 193,485
WECC WA 243 3971 1,09 16 286 - - 111 459 24,033 1,404 3,631 243 1,092 | 36,588
OR - 3,967 - 6 238 18 - - 632 8,128 2,865 4,644 141 1,051 21,689
SOUTHWEST| 3,657 17,343 2,724 323 102 1,047 - 176 4,511 1,019 7,460 4,284 168 4,211 47,022
WASATCH| 3,055 14,247 - 86 45 850 61 355 983 7,472 7512 5470 305 4,733 45,175
FRONTR| 3,221 10,222 208 30 8 10 209 430 1,197 5296 18,133 258 3,789 43,011

106,491

U.S. Department of Energy
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240,902
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Table A.5. 2030 generation stack for Tier 1 mature + no retirements.

2030 Tier 1 Mature + No Pumped
Retirements Coal NG Nuclear oil Biomass Geo Other Storage Battery Hydro Solar Wind DR DGPV Total
EAST  Total 143,035 345459 82,793 27,336 3,701 - 991 19,607 12,415 28,980 126,849 113,840 26,837 36,768 | 968,610
ISONE  Total 541 15584 3,331 5891 818 - 233 1,571 1,664 1,911 3,676 4,048 661 5,606 45,534
MISO  Total 37,914 66,729 11,127 3,197 613 - 329 4396 2,960 2,533 44,132 43,641 7,775 3,049 | 228393
MISO-W| 12,651 14,145 2,753 1,662 244 - 2 - 574 777 10920 30,768 2,367 741 77,605
MISO-C[ 15,050 10,714 2,169 551 32 - 152 773 1,433 769 15690 7,690 2,026 1,774 58,823
MISO-S| 5,493 32,278 5,100 657 243 - 117 49 14 845 11,892 623 2,109 291 59,710
MISO-E| 4,720 9,592 1,105 326 94 - 57 3,574 938 143 5630 4560 1,273 243 32,255
NYISO  Total - 22,937 3,330 2,646 334 - - 1,400 60 4915 1,159 4,608 860 9,194 51,444
PIM Total 39,915 88,880 32,535 9,907 928 - - 5062 2,276 3,071 33,530 18,807 7,638 10,955 | 253,504
PIM-W| 34917 41,138 16,557 1,939 122 - - 234 1,004 1,252 17,793 16,153 3,939 762 | 135,810
PIM-S| 2391 15840 5288 3,998 522 - - 2,958 853 1,070 12,105 577 1,883 3,181 50,667
PJIM-E| 2,608 31,902 10,690 3,969 284 - - 1,870 419 749 3,632 2,076 1,816 7,012 67,027
SERC Total 45,747 120,232 31,702 4,063 989 - 83 6701 3,021 11,425 38360 982 8,088 7,893 | 279,285
SERC-C| 13,348 24958 8,280 148 36 - - 1,784 180 4,995 3,070 982 1,851 29 59,660
SERC-SE| 13,275 29,866 8,018 915 424 - - 1,548 618 3260 9,024 - 2,213 317 69,478
SERC-FL| 4,346 48,163 3,502 1,957 310 - 83 - 2,208 - 16,717 - 3,022 5865 86,173
SERC-E| 14,777 17,246 11,902 1,044 219 - - 3,369 15 3,170 9,549 - 1,002 1,682 63,973
SPP Total 18,919 31,098 769 1,632 20 - 345 477 2,434 5,123 5991 41,755 1,815 71| 110,449
SPP-N| 5089 3,594 304 506 1 - 185 - 18 3,041 717 8,475 447 7 22,385
spP-s| 13,829 27,504 465 1,126 19 - 160 477 2,416 2,082 5274 33,280 1,368 64 88,064
ERCOT  Total 13,568 51,458 4,973 10 163 - - - 27,258 583 62,406 43,169 3,464 5864 | 212916
ERCOT  Total 13,568 51,458 4,973 10 163 - - - 27,258 583 62,406 43,169 3,464 5864 | 212,916
WEST  Total 21,666 91,849 9,403 829 1565 4,156 106 4,536 21,330 52,687 51,648 44,030 1981 31,931 | 337,717
CAISO+  Total 1,816 39,560 5,582 185 726 2,059 35 3,514 14316 10,211 27,112 7,773 866 17,055 | 130,809
CALI-N - 13,677 5,582 165 465 1,078 9 1,967 3,429 8727 7116 1373 364 8549 52,501
CAU-S| 1,816 25,883 - 20 261 982 26 1,547 10,887 1,483 19,996 6,400 501 8506 78,308
Non-CA  Total 19,850 52,289 3,820 645 839 2,097 71 1,022 7,014 42,476 24536 36,257 1,115 14,876 | 206,908
WECC WA| 560 4,166 1,096 17 352 - - 140 459 24,402 1404 3,642 243 1,092 37,573
OR - 4,161 - 6 293 22 - - 632 8253 2,865 4,658 141 1,051 22,081
SOUTHWEST| 4,842 18,294 2,724 323 102 1,047 - 176 4,511 1,019 7,460 4,284 168 4,211 49,158
WASATCH| 7,033 14,945 - 88 56 1,018 61 444 983 7,587 7,512 5486 305 4,733 50,251
FRONTR| 7,415 10,723 212 36 10 10 262 430 1215 5296 18,187 258 3,789 47,844

178,268

U.S. Department of Energy

488,766

97,169

28,175

4,156

1,096

24,144

61,003 82,249

240,902

201,040

32,282

74,563 1,519,243
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Appendix B - Representing Canadian Transfer Limits

Introduction

The reliability and stability of cross-border electricity interconnections between the United States
and Canada are critical to ensuring continuous power delivery amid evolving demands and
variable supply conditions. In recent years, increased integration of wind and solar generation,
coupled with extreme weather events, has introduced significant uncertainties in regional power
flows.

This report describes the development and implementation of a machine learning (ML)-based
model designed to project the maximum daily energy transfer (MaxFlow) across major United
States—Canada interfaces, such as BPA—BC Hydro and NYISO-Ontario. Leveraging 15 years of
high-resolution load and generation data, summarizing it into key daily statistics, and training a
robust eXtreme Gradient Boosting (XGBoost) regressor can allow data-driven predictions to be
captured with quantified uncertainty.

The project team provided percentile-based forecasts—25, 50, and 75 percent—to support both
conservative and strategic planning. The conservative methodology (25 percent) was used for
this report to ensure availability when needed.

The subsequent sections detail the methodology used for data processing and feature
engineering, the architecture and training of the predictive model, and the validation metrics and
feature importance analyses used. Future enhancements could include incorporating weather
patterns, neighboring-region dynamics, and fuel-specific generation profiles to further strengthen
predictive performance and support grid resilience.

Methodology

This section describes the ML approach used to build the MaxFlow prediction model.
Dataset Collection and Preparation

Data were collected for hourly and derived daily load and generation over a 15-year period (2010—
2024), comprising 8,760 hourly observations annually. Hourly interconnection flow rates were
collected for the same years across all major United States—Canada interfaces.’""

Underlying Hypothesis

The team hypothesized that the MaxFlow between interconnected regions is critically influenced
by regional load and generation extrema (maximum and minimum) and their variability. These
statistics reflect grid stress conditions, influencing interregional energy flow. Additionally,
nonlinear interactions due to imbalances in adjacent regions further affect energy transfer
dynamics.

Regression Model
The XGBoost regression model was chosen because of its ability to capture complex, nonlinear

relationships, regularization capability to prevent overfitting, high speed and performance, fast
convergence, built-in handling of missing data, and ease of confidence interval approximation.

U.S. Department of Energy B-1
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XGBoost builds many small decision trees, one after another. Each new tree learns to correct the
mistakes of the previous ensemble by focusing on which predictions had the greatest error.
Instead of creating one large, complex tree, it combines many simpler trees—each making a
modest adjustment—so that, together, they capture nonlinear patterns and interactions.
Regularization (penalties for tree size and leaf adjustments) prevents overfitting, and a “learning
rate” scales each tree’s contribution so that improvements are made gradually. The final
prediction is simply the sum of all those small corrections.

Model Training, Validation, and Assessment

Figure B.1 shows the data analysis and prediction process, which ties together seven stages—
from raw CSV loading through outlier filtering, feature engineering, projecting to 2030, rebuilding
2030 features, training an XGBoost model, and finally making and evaluating the 2030 flow
forecasts with quantiles. Each stage feeds into the next, ensuring that the features used for
training mirror exactly those that will be available for future (2030) predictions.
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Figure B.1. Data analysis and prediction process.

Example Feature Importance for Predicting MaxFlow from Ontario to NYISO

The trained ML/XGBoost model can be used for predicting the desired year's MaxFlow. In
addition, feature importance analysis can be added to assess the contribution of each variable.
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Top 20 Feature Importances - MaxFlow (XGB)
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Figure B.2. Feature importance for predicting the hourly maximum energy transfer (MaxFlow)
between NYISO and Ontario. XGB = eXtreme Gradient Boosting.

The feature importance plot shows that MaxFlow rolling/lagging features and
Ontario_All.MaxTran are the dominant predictors of MaxFlow, meaning temporal patterns and
Ontario’s peak transfer capacity strongly influence interregional flow limits. Weather-related
variables (WWI, e.g., temperature, humidity, etc.) and Ontario_All.TotalTran also rank highly. The
2030 MaxFlow prediction plot shows seasonal fluctuations, with higher values early and late in
the year. The red shaded area represents a 95 percent confidence interval for the predictions.
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Figure B.3. Projected 2030 daily maximum energy transfer (MaxFlow) with 95 percent
confidence interval (Cl).
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Model Performance

Validating model performance on unseen data is essential to ensure the model’s reliability and
generalizability. The following evaluation examines how well the XGBoost model predicts
minimum energy transfer (MinFlow) and MaxFlow on the validation split, highlighting strengths
and areas for improvement.

Rigorous performance evaluation is a fundamental step in any ML workflow. From quantifying
error metrics (root mean square error and mean absolute error) and goodness-of-fit (R?) on both
training and validation splits, it is possible to identify overfitting, assess generalization, and guide
model refinement. Table B.1 shows XGBoost model performance for the Ontario—NYISO transfer
limit.

Table B.1. eXtreme Gradient Boosting model performance for the Ontario—NYISO transfer limit.

Metric Value Explanation

MinFlow RMSE (Train) 69.2528 Root mean square error (RMSE) on training data for minimum
energy transfer (MinFlow)

MinFlow R2 (Train) 0.9651 R?on training data for MinFlow (higher - better fit)
MinFlow RMSE 163.6642 RMSE on held-out data for MinFlow
(Validation)

MinFlow R2 (Validation) 0.8073 R?on held-out data for MinFlow (higher = better generalization)
MaxFlow RMSE (Train)  114.4234 RMSE on training data for maximum energy transfer (MaxFlow)

MaxFlow R2 (Train) 0.8838 R? on training data for MaxFlow (higher = better fit)
MaxFlow RMSE 144.9614 RMSE on held-out data for MaxFlow
(Validation)

MaxFlow R? (Validation) 0.8178 R? on held-out data for MaxFlow (higher - better generalization)

Overall, the XGBoost model delivers excellent in-sample as well as out-of-sample accuracy.
Similar outputs are available for each transfer limit.

Maximum flow predictions: Ontario to New York

Ontario and NYISO are connected through multiple high-voltage interconnections, which
collectively provide a total transfer capability of up to 2,500 MW, subject to individual tie-line limits.
Table B.2 outlines the data sources, preparation process, and assumptions used in creating
datasets for the prediction models.

Table B.2. Ontario to New York transmission flow data and assumptions overview.

Description
Data source https://www.ieso.ca/power-data/data-directory
Data preparation IESO public hourly inter-tie schedule flow data can be accessed for the
years spanning from 2002 to 2023.
Assumptions Positive flow indicates that Ontario is exporting to NY, and negative flow

indicates that Ontario is importing from NY.

Figure B.4 illustrates the historical monthly MaxFlow for Ontario from 2007 through 2024,
alongside 2030 projected quartile scenarios (Q1, Q2, and Q3). Analyzing these trends helps
assess future reliability and facilitates capacity planning under varying conditions.
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Historical monthly peaks (2007-2023) reveal a clear seasonal cycle for ONT-NYISO transfers:
flows typically increase in late winter/early spring (February—April) and again in late fall/early
winter (November—December). Over 16 years, the average spring peaks hovered around 1,700—
1,900 MW, with occasional spikes above 2,200 MW. The 2030 forecast for Q1, Q2, and Q3 aligns
with this pattern, predicting a springtime peak near 1,800 MW, a summer trough around 1,400
MW, and a modest late-summer uptick near 1,500 MW.

ONT to NYISO Monthly Max Flow
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Figure B.4. Monthly maximum energy transfer between Ontario (ONT) and New York (NYISO).

The team used robust validation metrics to justify these results. When trained on daily data from
the 2010-2024 period—incorporating projected 2030 loads, seasonal flags, and holiday effects—
the XGBoost model achieved R? > 0.80 and a root mean square error below 150 MW on an
unseen 20 percent hold-out dataset. Moreover, the 95 percent confidence intervals for monthly
maxima were narrow (approximately £+150 MW), demonstrating low predictive uncertainty. A
comparison of predicted maxima with historical extremes revealed that 2030 forecasts
consistently fell within (or slightly above) the previous window of variability, implying realistic
demand-driven behavior. In summary, the close alignment with historical peaks, strong cross-
validated performance, and tight confidence bands collectively validate the results.

Discussion

The reason that the team used ML/XGBoost to approximate the 2030 transfer profiles was to
ensure that there would be no violations or inconsistencies between transfer limits, load, and
generation. The 15 years of data used were sufficient for having the models learn historical
relationships and project them forward to 2030 to capture the underlying trends in load,
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generation, and their interactions. The use of such an extensive dataset justifies using ML to
establish consistent transfer profiles.

However, in some regions, like Ontario to NYISO, the available data encompassed a shorter time
period, and the relationships were only partially captured because of a lack of neighboring-region
data. In such cases, it was necessary to incorporate additional predictors, such as rolling and lag
features from the transfer limits. Although the direct use of transfer limit data to project future
transfer limits would typically be avoided, these engineered features help improve predictions
when data coverage is sparse and the model’s goodness-of-fit is low.

In all cases, the ML models ensured that these historical relationships were not violated,
maintaining internal consistency among load, generation, and transfer limits. Overall, the team
relied on ML when long-term data were available for training and projecting load and generation
profiles. Rolling and lag features were used to reinforce the model when data availability was
limited, but always with the goal of upholding consistent physical relationships in the 2030
projections.

Supplementary Plots for Additional Transfers

This section presents figures and tables showing results and source data information for each
transfer listed below:

(iii) Pacific Northwest to British Columbia
(iv) Alberta to Montana
(v) Manitoba to MISO West
(vi) Ontario to MISO West
(vii) Ontario to MISO East
(viii) Ontario to New York

(ix) Hydro-Quebec to New York
(x) Hydro-Quebec to New England
(xi) New Brunswick to New England

The figures show the daily MaxFlow for each transfer that was considered in this analysis.
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Figure B.5. Projected 2030 daily maximum energy transfer (MaxFlow) with 95 percent
confidence interval (Cl) between British Columbia and the Pacific Northwest.
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Figure B.6. Projected 2030 daily maximum energy transfer (MaxFlow) with 95 percent
confidence interval (Cl) between AESO and Montana.
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Figure B.7. Projected 2030 maximum energy transfer (MaxFlow) with 95 percent confidence
interval (Cl) between Manitoba and MISO.
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Figure B.8. Projected 2030 daily maximum energy transfer (MaxFlow) with 95 percent
confidence interval (Cl) between Ontario and MISO West.
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Figure B.9. Projected 2030 daily maximum energy transfer (MaxFlow) with 95 percent
confidence interval (Cl) between Ontario and MISO East.
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Figure B.10. Projected 2030 daily maximum energy transfer (MaxFlow) with 95 percent
confidence interval (Cl) between Ontario and New York.
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Figure B.11. Projected 2030 daily maximum energy transfer (MaxFlow) with 95 percent
confidence interval (Cl) between Quebec and New York.
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Figure B.12. Projected 2030 daily maximum energy transfer (MaxFlow) with 95 percent
confidence interval (Cl) between Quebec and New England.
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Figure B.13. Projected 2030 daily maximum energy transfer (MaxFlow) with 95 percent
confidence interval (Cl) between New Brunswick and New England.
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EO 14262

Federal Register/Vol. 90, No. 70/Monday, April 14, 2025 /Presidential Documents 15521

U.S. Department of Energy

Presidential Documents

Executive Order 14262 of April 8, 2025

Strengthening the Reliability and Security of the United
States Electric Grid

By the authority vested in me as President by the Constitution and the
laws of the United States of America, it is hereby ordered:

Section 1. Purpose. The United States is experiencing an unprecedented
surge in electricity demand driven by rapid technological advancements,
including the expansion of artificial intelligence data centers and an increase
in domestic manufacturing. This increase in demand, coupled with existing
capacity challenges, places a significant strain on our Nation’s electric grid.
Lack of reliability in the electric grid puts the national and economic security
of the American people at risk. The United States’ ability to remain at
the forefront of technological innovation depends on a reliable supply of
energy from all available electric generation sources and the integrity of
our Nation's electric grid.

Sec. 2. Policy. It is the policy of the United States to ensure the reliability,
resilience, and security of the electric power grid. It is further the policy
of the United States that in order to ensure adequate and reliable electric
generation in America, to meet growing electricity demand, and to address
the national emergency declared pursuant to Executive Order 14156 of Janu-
ary 20, 2025 (Declaring a National Energy Emergency), our electric grid
must utilize all available power generation resources, particularly those se-
cure, redundant fuel supplies that are capable of extended operations.

Sec. 3. Addressing Energy Reliability and Security with Emergency Authority.
(a) To safeguard the reliability and security of the United States’ electric
grid during periods when the relevant grid operator forecasts a temporary
interruption of electricity supply is necessary to prevent a complete grid
failure, the Secretary of Energy, in consultation with such executive depart-
ment and agency heads as the Secretarv of Energy deems appropriate, shall,
to the maximum extent permitted by law, streamline, systemize, and expedite
the Department of Energy’s processes for issuing orders under section 202(c)
of the Federal Power Act during the periods of grid operations described
above, including the review and approval of applications by electric genera-
tion resources seeking to operate at maximum capacity.

(b) Within 30 days of the date of this order, the Secretary of Energy
shall develop a uniform methodology for analyzing current and anticipated
reserve margins for all regions of the bulk power system regulated by the
Federal Energy Regulatory Commission and shall utilize this methodology
to identify current and anticipated regions with reserve margins below accept-
able thresholds as identified by the Secretarv of Energy. This methodology
shall:

(i) analyze sufficiently varied grid conditions and operating scenarios based
on historic events to adequately inform the methodology;

(ii) accredit generation resources in such conditions and scenarios based
on historical performance of each specific generation resource type in
the real time conditions and operating scenarios of each grid scenario;
and

(iii) be published, along with any analysis it produces, on the Department
of Energy’s website within 90 days of the date of this order.
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(c) The Secretary of Energy shall establish a process by which the method-
ology described in subsection (b) of this section, and any analysis and
results it produces, are assessed on a regular basis, and a protocol to identify
which generation resources within a region are critical to system reliability.
This protocol shall additionally:

(i) include all mechanisms available under applicable law, including sec-

tion 202(c) of the Federal Power Act, to ensure any generation resource

identified as critical within an at-risk region is appropriately retained
as an available generation resource within the at-risk region; and

(ii) prevent, as the Secretary of Energy deems appropriate and consistent
with applicable law, including section 202 of the Federal Power Act,
an identified generation resource in excess of 50 megawatts of nameplate
capacity from leaving the bulk-power system or converting the source
of fuel of such generation resource if such conversion would result in
a net reduction in accredited generating capacity, as determined by the
reserve margin methodology developed under subsection (b) of this section.
Sec. 4. General Provisions. (a) Nothing in this order shall be construed
to impair or otherwise affect:
(i) the authority granted by law to an executive department or agency,
or the head thereof; or

(ii) the functions of the Director of the Office of Management and Budget

relating to budgetary, administrative, or legislative proposals.

(b) This order shall be implemented consistent with applicable law and
subject to the availability of appropriations.

(c) This order is not intended to, and does not, create any right or benefit,
substantive or procedural, enforceable at law or in equity by any party

against the United States, its departments, agencies, or entities, its officers,
employees, or agents, or any other person.

THE WHITE HOUSE,
April 8, 2025.

Available at (accessed on 5/27/2025):
https://www.federalreqgister.gov/documents/2025/04/14/2025-06381/strengthening-the-reliability-

and-security-of-the-united-states-electric-grid
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EXHIBIT 3

MPC’S REQUEST FOR REHEARING OF JULY REPORT



UNITED STATES OF AMERICA
BEFORE THE
UNITED STATES DEPARTMENT OF ENERGY

Resource Adequacy Report: Evaluating the
Reliability and Security of the United
States Electric Grid

MOTION TO INTERVENE AND REQUEST FOR REHEARING OF THE
MARYLAND OFFICE OF PEOPLE’S COUNSEL

Pursuant to section 313l of the Federal Power Act (“FPA”), 16 U.S.C. § 8251, and
Rules 212, 214, and 713 of the Commission’s Rules of Practice and Procedure, 18 C.F.R.
88 385.212, 385.214, and 385.713, the Maryland Office of People’s Counsel (“MPC”):
(1) moves to intervene in this proceeding and (2) requests that the Department of Energy
(“Department” or “DOE”) grant rehearing of the “Resource Adequacy Report: Evaluating
the Reliability and Security of the United States Electric Grid” published on July 7, 2025
(the “Report™).

MOTION TO INTERVENE

The Maryland Office of People’s Counsel (“MPC”) is a state agency created by
Maryland state law. MPC is authorized, in relevant part, to “appear before any federal or
State [agency] to protect the interests of residential and non-commercial users [of utility
services in Maryland].”! PJM Interconnection, LLC (“PJM”) administers the facilities

and markets in which Maryland participates. Implementation of the Report’s

1 Md. Code, Public Utilities Article, sec. 2-205(b) (2024).



methodology will affect the cost and level of service of electricity to consumers in
Maryland. Accordingly, MPC moves to intervene in this proceeding with full rights as a
party and files this request for rehearing in furtherance of its statutory charge “to protect
the interests of” Maryland’s residential and noncommercial electric consumers.
BACKGROUND

The Report is a response to Executive Order 14262, Strengthening the Reliability
& Security of the United States Elec. Grid, 90 Fed. Reg. 15, 521 (April 14, 2025) (“EO
14262”). EO 14262 directs DOE to develop a “uniform methodology for analyzing
current and anticipated reserve margins for all regions of the bulk power system regulated
by the [FERC,] and [DOE] shall utilize this methodology to identify current and
anticipated regions with reserve margins below acceptable levels as identified by the
Secretary of Energy.”? EO 14262 called for the methodology to be developed within
thirty days of the order. This deadline was extended to July 7, 2025, the day on which the
Report was published.

The Report implements a new “resource adequacy standard” over the power
system to identify “at risk regions.”® The methodology eschews “traditional . . . criterion”
for measuring resource adequacy in favor of novel, non-standardized metrics.* DOE

adopts these new metrics to evaluate resource adequacy and establish reliability targets in

2 Strengthening the Reliability & Security of the United States Elec. Grid, 90 Fed. Reg. 15, 521 (April 14,
2025) (“EO 14262”).

% See Report, Appendix C-3, EO 14262, at § 3(b); Report at vi (explaining that the report is “delivering the
required uniform methodology to identify at-risk region(s)”).

* Report at 3-4.



contravention of those already in place. The Report at its core manufacturers a data center
problem into a resource adequacy problem.

Importantly, the Report’s methodology lays a foundation for DOE to expand its
emergency authority under section 202(c) of the Federal Power Act (the “FPA™).° The
methodology provides a post-hoc rationalization of several recently issued section 202(c)
orders, such as Order 202-25-4, which requires the continued operation of Eddystone 3 &
4 until August 28, 2025.°

STATEMENT OF ISSUES AND SPECIFICATIONS OF ERROR
As explained infra, MPC submits the following statement of issues and
specification of error:
1. The Report is arbitrary and capricious and contrary to law because:
a. The Report fails to present substantial evidence for its methodology
for resource adequacy and fails to exercise reasoned decision-
making by ignoring critical facts concerning the status of resource

adequacy;’

® The Order refers (at 2) to DOE’s development of a “methodology to identify current and anticipated
reserve margins for all regions of the bulk-power system regulated by the Federal Energy Regulatory
Commission[,]” and to use of that “methodology to further evaluate Eddystone Units 3 and 4.”

® Order 202-25-4, DOE 202(c) Order Issued to PIJM Interconnection (May 30, 2025).

" See, e.g. Emera Maine v. FERC, 854 F.3d 9, 22 (D.C. Cir. 2017) (order under the Federal Power Act must
reflect “a principled and reasoned decision supported by the evidentiary record” (quotation marks omitted));
Motor Vehicle Mfis. Ass’n of U.S., Inc. v. State Farm Mut. Auto. Ins. Co., 463 U.S. 29, 43 (1983) (agency
must examine the relevant data and articulate a satisfactory explanation for its action including a rational
connection between the facts found and the choice made); Burlington Truck Lines, Inc. v. United States,
371 U.S. 156, 168 (1962) (“[An] agency must make findings that support its decision, and those findings
must be supported by substantial evidence.”).



b. The Report intrudes on the authority of the states and other federal
regulators to regulate resource adequacy.

c. The Report violates the major questions doctrine because it allows
DOE to justify extended federal control over the energy market,
absent clear congressional authorization depending on how the
methodology is used.

2. The Report violates the Administrative Procedure Act because the
methodology creates a new standard without an opportunity for public
comment and notice.

ARGUMENT

. DOE’s methodology for determining energy reliability is arbitrary and
capricious.

A. The methodology expands DOE’s authority at the expense of the

authority of the states and other federal regulators to regulate resource
adequacy.

Federal regulatory jurisdiction over the power sector “extend[s] only to those
matters which are not subject to regulation by the States.”® This jurisdiction generally
does not include regulation over “facilities used for the generation of electric energy.””
For the PIJM region, FERC approves rules that are designed to procure sufficient capacity
to maintain resource adequacy. FERC also approves tariff provisions for PJM’s

transmission planning responsibilities, which are also critical to maintaining resource

816 U.S.C. § 824(a).
9 1d. § 824(b)(1).



adequacy. Thus, while the states retain the regulatory jurisdiction of generation resource
adequacy, the mechanisms used to maintain resource adequacy in PJM are regulated by
FERC.

In contrast to the regional resource adequacy planning described above, DOE’s
action here is unilateral. DOE’s methodology does not take into consideration the
regional resource adequacy mechanisms, nor does it consider ratepayer costs or
implement cost-benefit analysis of policy issues that are the lynchpin of reasoned
decision-making. Indeed, the Report relies on federal, EIA, and NERC estimates, but
ignores state, RTO, or ISO figures or actions.°

The Report thus undermines and ignores regional resource adequacy mechanisms
implemented pursuant to FERC’s authority under the FPA. Instead, DOE’s methodology
in the report supplants the existing processes and jurisdiction over generation resources in
contravention of the Federal Power Act. DOE’s failure to recognize this illegal expansion
of its authority is therefore arbitrary and capricious.

B. The Report’s methodology creates inconsistencies in energy reliability

policy because it ignores the substantial evidence of existing resource
adequacy schemes.

FPA Section 215, 16 USC § 8240 establishes statutory guidelines for approval and
modification of proposed and existing reliability standards, respectively, and empowers

the Commission with jurisdiction over these reliability standards.! Reliability standards

W E.g., Report at 2-3, 5, 12-13.
11 16 USC §8240 (2025).



must be “just, reasonable, not unduly discriminatory or preferential, and in the public
interest”*2 and are subject to Commission approval by rule or order.

Here, the Report’s methodology circumvents the statutory process described in
Section 215 of the FPA. The Report makes no attempt to reconcile its findings with the
public interest, while DOE’s adoption of the Report’s methodology usurps the Federal
Energy Regulatory Commission’s statutory authority to determine these standards. The
report is thus internally inconsistent with the federal regulatory framework established by
law.

The Report’s methodology also runs counter to PJM’s resource adequacy
framework. Resource adequacy within the PJM footprint is subject to an established,
extensive, layered, framework of oversight and regulation—all of which has been
approved by FERC under the FPA. The resource adequacy contribution of each PJIM
electric generating plant operating is subject to on-going, technical reviews by PJM,
pursuant to its tariff, and in conformity within rules promulgated and periodic grid
reliability reviews conducted by RFC and NERC, respectively.’* NERC and RFC have
adopted an exacting technical, probabilistic metric and criterion for determining resource

adequacy, described as the “one day in 10 years” (or 1-in-10) criterion, which, in turn,

124,

13 See, e.g., North American Electric Reliability Corp., 116 FERC { 61,062, order on reh’g &
compliance, 117 FERC 1 61,126 (2006), aff'd sub nom. Alcoa, Inc. v. FERC, 564 F.3d 1342 (D.C. Cir.
2009); Order No. 748, Final Rule, 134 FERC 1 61,213 (2011). FERC approved regional reliability
standards applicable to PJM, developed by RFC and submitted to FERC by NERC. Notice of Proposed
Rulemaking on Plan. Res. Adequacy Assessment Reliability Standard,133 FERC 61,066 (2010)
(proposed rule for RFC); Plan. Res. Adequacy Assessment Reliability Standard, Order No. 747, 134
FERC 961,212 (2011) (final approval of RFC’s Resource Adequacy Reliability Standard).

6



has been adopted by PJM in the oversight and planning of wholesale power supply within
its area of service.'* Determining compliance with this criterion requires a detailed
assessment of available generation capacity, projected outage rates, load forecasts, the
performance of demand response and other measures, and possible effects on load and
plant performance of changes in weather, among other factors.®

PJM administers a process for the advance centralized procurement of capacity
resources that incorporates criteria to ensure the commitment of sufficient generating
resources to meet the reliability standards established by NERC.® The process is a
market-based capacity auction intended to “procure the least-cost, competitively-priced
combination of resources necessary to meet the region’s reliability objectives.”t’ PIM
also plans, oversees and initiates measures to assure that the electric grid within its

footprint adheres to rules for maintaining grid reliability established by RFC and

14 RF, Standard BAL-502-RF-03, A.R1.1.1 (requiring each Planning Coordinator (here PJM) to conduct
an annual Resource Adequacy analysis that requires calculating “a planning reserve margin that will
result in the sum of probabilities for load of Load for the integrated peak for all days of each planning
year analyzed... being equal to 0.1 (This is comparable to the ‘one day in 10 year criterion.”)”; PJM,
Manual 20A, Resource Adequacy Analysis (2025), p. 8 (“This manual focuses on the criteria, studies, and
methodologies employed to ensure resource adequacy of the PJM system effective with the 2025/2026
Delivery Year.... 1.3. Resource Adequacy Criteria. RTO-wide. The RTO-wide Resource Adequacy
Criteria is a LOLE [loss of load expectation] criterion of 1 day in 10 years, or 0.1 days per year”).

15 See RF, Standard BAL-502-RF-03, Planning Resource Adequacy Analysis, Assessment and
Documentation; PJIM Manual 20A, PIM Resource Adequacy Analysis.

16 See Manual 18, PIM Capacity Market (2025) (“The PJM Capacity Market is designed to ensure the
adequate availability of necessary resources that can be called upon to ensure the reliability of the grid.” )
at 11; (“The Reliability Pricing Model is the PJM resource adequacy construct that ensures that adequate
Capacity Resources, including planned and existing Generation Capacity Resources, Energy Efficiency
Resources and planned and existing Demand Resources will be made available to provide reliable service
to loads within the PJM Region.”) at 14.

17'N.J. Bd. of Pub. Utils. v. FERC, 744 F.3d 74, 101 (3d Cir. 2014) (citing PIM Interconnection, L.L.C., et
al. v. PJM Interconnection, L.L.C., 137 FERC { 61,145, P 90 (2011) (subsequent history omitted)).
Resource adequacy requirements in RTO/ISO tariffs constitute practices affecting rates subject to FERC
regulation pursuant to FPA sections 205 and 206. Conn. Dept. of Pub. Utils. v. FERC, 569 F.3d 477, 483
(D.C. Cir. 2009).



NERC.® Under this authority, if PJIM finds that a plant retirement could cause a grid
reliability violation, it can request that the power plant seeking retirement defer its
request for deactivation and direct the construction of transmission projects to address the
violations of grid reliability rules resulting from the plant retirement.

In contrast, DOE ignores the existence of these regulatory schemes altogether.
DOE’s methodology fails to account for the nuance in PJM’s resource adequacy
planning, neglects to consider mitigation tactics state regulators are employing, and
ignores flexible grid integration of future demand. As a result, the Report ignores existing
reliability mechanisms. DOE itself concedes the Report overstates potential load growth
in acknowledging there is no “indication that reliability coordinators would allow this
level of load growth to jeopardize the reliability of the system.”*® By creating new
resource adequacy criteria that have not been established under the mechanisms
established pursuant to the FPA, the Report could cause needless additional costs for
consumers. Because DOE ignores the important aspect of existing reliability
mechanisms, its acceptance of the methodology contained in the Report is arbitrary and
capricious.

C. The Report and EO 14262 violate the major questions doctrine and
Supreme Court precedent depending on how the methodology is used.

Section 202(c) of the FPA does not authorize EO 14262 mandate to implement the

Report’s methodology in furtherance of “expedit[ing] the Department of Energy’s

18 pJM OATT, Part V, sections 113-122; PJM, Manual 14D, Generator Operational Requirements (2025)
at 91-95.
1% Report at 14.



processes for issuing orders under section 202(c)” of the FPA.2° DOE’s authority to direct
continued operation of power plants under FPA section 202(c) is bounded—it applies in
and is limited to narrow “emergency’ situations. It is intended to work in conjunction
with the extensive, layered, and highly technical regulatory framework for assuring
“resource adequacy” of the power grid. This framework includes tariff provisions
administered by the RTOs, including PJM, subject to regulation by FERC, as well as
reliability standards overseen by NERC and through delegations to regional electric
reliability organizations—in PJM’s case, RFC.?! All of these entities devote enormous
resources into ensuring resource adequacy and reliable system operation to prevent the
emergency situations that would require an exercise of section 202(c).

The major questions doctrine prohibits federal agencies from exerting agency
authority over “major questions” which would typically be left to congress to decide.??
The following factors are considered when determining a major question: (1) the history
of the exercise of the asserted regulatory power (i.e., whether the agency has used the
power before), (2) the breadth of that power, (3) the “economic and political
significance” of the power claimed, (4) the degree of impact on the national economy, (5)

the degree to which Congress could have anticipated the agency's use of the power in

20 EQ 14262, Sec 3.

2L NERC has defined resource adequacy as: “the ability of the electricity system to supply the aggregate
electrical demand and energy requirements of the end-use customers at all times, taking into account
scheduled and reasonably expected unscheduled outages of system elements” NERC, Reliability
Terminology (2013). See also NERC, Planning Resource Adequacy Analysis, Assessment and
Documentation, BAL-5-2-RFC-02 (Definitions).

22 See West Virginia v. EPA, 597 U.S. 697, 721 (2022).



question, (6) whether previous legislative efforts to delegate the asserted power failed, (7)
whether the challenged exercise of executive branch authority would effect a
“fundamental revision” of the statute, and (8) whether the agency acted outside its
wheelhouse.?

Historically, DOE has been conservative in its issuance of section 202(c) orders.
The orders are never long term and have never been issued to further a desired policy
shift in types of generation resources. Until this year, DOE has narrowly applied the term
“emergency.” Indeed, it did not consider the oil embargo as an emergency and denied a
request for a section 202(c) order in that instance.?*

The electric power sector is among the largest in the U.S. economy, with links to
every other sector.?® Electricity is an “essential” and foundational element of modern
life.?® The impact it will have on the economy is tantamount to the impact the Clean
Power Plan would have had in West Virginia. The Report anticipates using aging
infrastructure, such as 40-year-old coal plants or 60-year-old nuclear plants subsidized by
ratepayers to power data centers for companies with the largest market capitalizations in
the world. Just one section 202(c) order for the Campbell plant in Michigan is expected to
cost Michigan ratepayers alone $600 million.?’ This figure does not account for the fact
that the Report anticipates long-term use of section 202(c) orders. In essence, the Report

anticipates a restructuring of the electric power sector. DOE, much like the EPA in West

2 d.

24 See Richmond Power & Light of City of Richmond, Ind. v. FERC, 574 F.2d 610 (D.C. Cir. 1978).

25 See West Virginia v. EPA, 597 U.S. at 744 (Roberts, J., concurring) (internal citation omitted) (2022).
% 1d. (citing Puerto Rico v. Franklin Cal. Tax-Free Tr., 136 S. Ct. 1938, 1950 (2016)).

2" Request for Rehearing by M1 Att’y Gen. Dana Nessel, Dep’t of Energy Order No. 202-25-3 at 3.
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Virginia v. EPA, lacks the statutory authority to enact such a broad restructuring of a vital
aspect of the U.S. economy.

Politically, Congress plays an active role in energy regulation. Had it intended
long-term use of 202(c) orders, Congress would have authorized DOE to use section
202(c) authority for long-term emergencies with express language stating such. DOE also
could have proposed a rule or policy statement for the Commission’s consideration under
42 U.S.C. § 7173. It chose not to. DOE should thus not be permitted to short-circuit the
dictates of Congress.

Moreover, the Report’s proposed new use of section 202(c) orders would rewrite
the language of section 202(c). But “Congress ... does not ... hide elephants in
mouseholes.”?® The elephant here is an expansion of agency authority to prohibit the
retirement of certain plants, often coal plants, in the absence of a true “emergency.” The
mousehole is the word “emergency” in section 202(c), a seldom used provision of the
FPA. The expanded agency authority couched in the Report’s methodology is designed to
be transformative and embody a lasting policy, in derogation of Congress’s narrowly
tailored, short-term use of section 202(c).

Indeed, FERC is the agency with congressional authority over resource adequacy
and capacity planning, not DOE.? The remaining regulatory authority over resource

adequacy planning is then reserved to the states, as discussed above.>® DOE’s authority is

B Whitman v. Am. Trucking Ass 'ns, Inc., 531 U.S. 457, 468 (2001).
216 U.S.C. § 824a(b); 42 U.S.C. § 7172(a)(1)(B).
%16 U.S.C. 88 824(a)-(b).
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thus limited and the plain meaning of section 202(c) does not grant DOE the authority to
encroach on both FERC’s jurisdiction and the states’ explicit regulatory domain of
electricity generation and resource adequacy. DOE should reconsider its findings and
position on this authority.

Section 202(c) is a backstop authority to enable steps needed to avert concrete,
present emergencies—not a means to implement policy preferences about long-term
power procurement or generation technology choices. Analogous to how section 111(d)
precluded shifting electricity generation to clean power in West Virginia v. EPA, the
correct interpretation of section 202(c) prohibits generation shifting to resources at the
end of their life. Section 202(c) “is aimed at situations in which demand for electricity
exceeds supply and not at those in which supply is adequate but a means of fueling its
production is in disfavor.”! Under the FPA’s cooperative federalism structure, choices
about long-term resource mix fall to the states,®? while PJM administers and FERC

regulates capacity auctions to ensure resource adequacy in light of those choices.

31 Richmond Power and Light, 574 F.2d at 615.

3216 U.S.C. § 824(b)(1) (“The Commission shall have jurisdiction over all facilities for such transmission
or sale of electric energy, but shall not have jurisdiction, except as specifically provided in this subchapter
and subchapter III of this chapter, over facilities used for the generation of electric energy.” (emphasis
added)); Hughes v. Talen Energy Mktg., LLC, 578 U.S. 150, 154 (2016) (noting the “States’ reserved
authority . . . over in-state ‘facilities used for the generation of electric energy’” (quoting 16 U.S.C.
824(b)(1)); Citizens Action, 125 F.4th at 238-39 (“[T]he States retain authority to choose their preferred
mix of energy generation resources”); Conn. Dep 't of Pub. Util. Control v. FERC, 569 F.3d 477, 481
(D.C. Cir. 2009) (upholding FERC’s approval of capacity requirements because they do not interfere with
the right of “[s]tate and municipal authorities . . . to require retirement of existing generators,” to prefer
“environmentally friendly units,” or “to take any other action in their role as regulators of generation
facilities without direct interference from the Commission’). Devon Power LLC et al., 109 FERC {
61,154, P 47 (2004) (“Resource adequacy is a matter that has traditionally rested with the states, and it
should continue to rest there. States have traditionally designated the entities that are responsible for
procuring adequate capacity to serve loads within their respective jurisdictions.”).
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DOE’s authority to direct continued operation of power plants under FPA section
202(c) applies in and is limited to narrow “emergency” situations. The statute, in relevant
part, states:

(c) TEMPORARY CONNECTION AND EXCHANGE OF FACILITIES DURING
EMERGENCY

(1) During the continuance of any war in which the United States is
engaged, or whenever the Commission[**] determines that an emergency
exists by reason of a sudden increase in the demand for electric energy, or
a shortage of electric energy or of facilities for the generation or
transmission of electric energy, or of fuel or water for generating facilities,
or other causes, the Commission shall have authority, either upon its own
motion or upon complaint, with or without notice, hearing, or report, to
require by order such temporary connections of facilities and such
generation, delivery, interchange, or transmission of electric energy as in its
judgment will best meet the emergency and serve the public interest.

Though the Federal Power Act does not define the terms “emergency” or
“sudden,” the plain meaning of these terms indicates that Congress intended section
202(c) authority to be invoked rarely, in response to acute events that demand immediate
response. * The text dictates that circumstances triggering a section 202(c) order are

specific, unexpected, urgent, and temporary.*® DOE’s interpreting regulations and

3 Authority for administration of the statute is vested in the Secretary of Energy, pursuant to the sec.
301(b) of the 1977 Department of Energy Organization Act, 42 U.S.C. §7151. See Congressional
Research Service (“CRS”), Federal Power Act: The Department of Energy’s Emergency Authority
(updated to May 22, 2025).

316 U.S.C. §824a(c) (emphasis supplied).

% The commonly understood definition of “emergency” in 1930 when Congress enacted the FPA was “a
sudden or unexpected appearance or occurrence .... An unforeseen occurrence or combination of
circumstances which call for immediate action or remedy.” Webster’s New International Dictionary of the
English Language (1930).

% See Richmond Power & Light v. FERC, 574 F.2d 610, 615 (D.C. Cir. 1978) (stating that section 202(c)
“speaks of ‘temporary’ emergencies, epitomized by wartime disturbances, and is aimed at situations in
which demand for electricity exceeds supply”). See also Fed. Power Comm’n v. Fla. Power & Light Co.,
404 U.S. 453 n.1 (1972) (relating section 202(c) to “the exigencies of ‘war’”’); Duke Power Co. v. Fed.
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historical use of section 202(c) authority accord with the text’s plain meaning. DOE
defines an “emergency” as an “unexpected” supply shortage, which “may be the result of
weather conditions, acts of God, or unforeseen occurrences not reasonably within the
power of the affected ‘entity’ to prevent.”®’ DOE’s regulations further state that section
202(c) orders “are envisioned as meeting a specific inadequate power supply situation.”
These definitions accord with the FPA’s legislative history, in which section

202(c) is characterized as an authority to be used in response to “crises’:

This is a temporary power designed to avoid a repetition of

the conditions during the last war, when a serious power

shortage arose. Drought and other natural emergencies have

created similar crises in certain sections of the country; such

conditions should find a federal agency ready to do all that
can be done in order to prevent a break-down in electric

supply.
S. Rep. No. 74-621 at 49 (1935). Accordingly, DOE has rarely exercised its section

202(c) authority. Past emergency orders typically have responded to acute crises such as
blackouts or severe storms.3®

DOE’s exercise of its narrow, emergency authority under section 202(c) is
intended to backstop—not supplant, overrule, or interfere with—this careful
jurisdictional balance and the extensive, existing framework for assuring resource

adequacy, administered by the regional transmission operators (e.g., PJM, within the PJM

Power Comm’n, 401 F.2d 930, 944 (D.C. Cir. 1968) (stating that section 202(c) “relate[s] exclusively to
temporary interconnections during national emergencies”).

3710 C.F.R. § 205.371 (other examples may include a “sudden” demand spike, a fuel shortage,
“regulatory action” prohibiting the use of certain generators, or “[e]xtended periods of insufficient . . .
supply” due to planning failures).

3 See generally, B. Rolsma, The New Reliability Override, 57 CONN. L. REV. 789 (2025).
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footprint), regulated by FERC, and subject to reliability standards overseen by NERC and
through delegations to regional reliability organizations (in PJM’s case, RFC). As the
DOE said in its rulemaking to adopt regulations governing its section 202(c) practice:
“The DOE does not intend these regulations to replace prudent utility planning and
system expansion.”*® Yet, here, DOE’s methodology broadens the scope of what an
“emergency” is. Thus, if this methodology is used, it could result in unlawful use of
DOE’s section 202(c) authority to insert the agency into longer-term resource adequacy
issues planned for and addressed by PJIM, RFC and NERC.

II.  The Report establishes a legislative rule without public notice and comment
in violation of the Administrative Procedure Act.

The Administrative Procedure Act (“APA”) requires public notice and comment
for proposed rulemakings,*® An agency action establishes a legislative rule requiring
notice and comment when such action imposes legally binding obligations or prohibitions
on regulated parties, substantially removes the agency’s discretion, or would be the basis

for an enforcement action for violations of those requirements.*! Moreover, agency

% See Emergency Interconnection of Elec. Facilities and the Transfer of Elec. to Alleviate an Emergency
Shortage of Elec. Power, 46 Fed. Reg. 39984 at 39985-39986 (1981) (“The DOE does not intend these
regulations to replace prudent utility planning and system expansion. This intent has been reinforced in
the final rule by expanding the “Definition of Emergency” to indicate that, while a utility may rely upon
these regulations for assistance during a period of unexpected inadequate supply of electricity, it must
solve long-term problems itself. The final regulations also recognize that power pools and electric utility
contractual or coordination relationships are a basic element in resolving electric energy shortages.”). See
also CRS Report (2025), p. 1. (“The Section 202(c) emergency authority is primarily focused on short-
term situations.... DOE’s regulations emphasize the short-term nature of “emergencies” in this context.”).
%05 U.S.C. § 553(b)-(c) (2025).

1 See Nat’l Min. Ass’nv. McCarthy, 758 F.3d 243, 251-52 (D.C. Cir. 2014).
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publications also require notice and comment when the agency adopts a “new position
inconsistent with any of the [agency’s] existing regulations.”*?

The methodology in the report is an agency action that is legally binding. If
implemented, specifically via section 202(c) orders, the process of section 202(c) order
issuance and what defines an “emergency” is fundamentally changed. DOE’s existing
regulations utilize different criteria and contemplate different circumstances to issue
section 202(c) orders than what the Report proposes. Moreover, the RTOs, ISOs and
other parties involved in grid operation did not have an opportunity to provide input on
the Report’s methodology. Therefore, the Report violates the Administrative Procedure
Act, and any subsequent action relying on its methodology must be set aside.

CONCLUSION

DOE should grant this request for rehearing regarding its Report. Doing so would
ensure that DOE’s actions are in line with the current regulatory and statutory
frameworks regarding resource adequacy. Without rehearing, DOE’s report is arbitrary
and capricious and contrary to Supreme Court precedent. The Report expands DOE’s
authority at the expense of the regional resource adequacy mechanisms and FERC. The
methodology also creates inconsistencies within the current resource adequacy regulatory
framework. Moreover, the Report violates the mandate of West Virginia v. EPA because

it runs afoul of the major questions doctrine. Finally, because DOE established a new

standard when it issued the report but failed to hold a public notice and comment period,

2 Shalala v. Guernsey Mem’l Hosp., 514 U.S. 87, 99-100 (1995).
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the Report violates the APA. DOE should thus reconsider its position with respect to the

Report to accord with the law.

[signature page follows]
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