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NERC/WECC Resource Adequacy Assessments

* NERC
* Long-Term Reliability Assessment (LTRA)

 Annualevaluation of the reliability and security of the bulk power system over the
next decade

* Probabilistic Assessment (ProbA)
* Complements the LTRA, providing enhanced resource adequacy metrics
* Winter and Summer Reliability Assessments (WRA &SRA)

* Focus on the upcoming season, identifying, assessing, and reporting on areas of
concern regarding the bulk power system

« WECC

* Western Assessment of Resource Adequacy (Western Assessment)

* Annualevaluation of resource adequacy in the Western Interconnection


https://www.wecc.org/
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What’s the Difference

NERC LTRA NERC ProbA NERC WRA & SRA WECC WESTERN

Long-Term Reliability Assessment Probabilistic Assessment Winter Reliability Assessment & AS SES SMENT

Summer Reliability Assessment
Western Assessment of Resource

Adequacy

Long-term assessment of reserve Seasonalassessment of reserve

Purpose Loss ofload analysis

Resource adequacy risks drivers

margins margins
Dec/Jan WRA—Nov
Release Dec/Jan With the LTRA SRA—Apr Feb
. . 0 to 10 years ahead 0 to 10 years ahead
Time Horizon Foes 6m st 5 yeans Rosis on yeams 2 G Season ahead 0 to 10 years ahead
Granularity Peak or Risk hour Hourly (8760 analysis) . e hour apd Hourly (8760 analysis)
risk hour (if applicable)
Capacity/Energy Capacity &Energy Energy Capacity &Energy Energy
Regional, Continental Regional, Continental Regional, Continental Regional, Western Interconnection


https://www.wecc.org/
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Western Interconnection Subregion Boundaries

2024

2025

Subregions
(Prior to 2025)

SOUTHWEST

- BRITISH
B COLUMEIA
i ALBERTA

CALIFORMIA MOUMTAIN

. SOUTHWEST

M ERIE 0

NERC transmission planning
region guidance:

 Separate Canadian provinces
and Mexico

* Avoid interregional large Tx
 Fewerstates perregion

More detail for the Northwest

Generally separated by known
constraints in transfer capability

Regional similarities in climate

Consistent with WECC
Production Cost Model regions


https://www.wecc.org/

NERRC

NORTH AMERICAN ELECTRIC
RELIABILITY CORPORATION

Resource Adequacy Risks
Highlights from NERC's Reliability Assessments

Mark Olson, Manager, Reliability Assessment
Washington Utilities and Transportation Commission Meeting
September 22, 2025
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ERC 2024 Long-Term Reliability Assessment (LTRA) |
e el Key Findings

@Over half of North America is at risk of energy shortfalls over the next 10 years

@ Projected generator retirements remain at high levels and accelerate the need for resources
Q Demand growth is rising rapidly driven by electrification, data centers, and industrial load
Q Projections of future resources reflect slower rate of additions

Transmission development is increasing, with more projects in planning

NERC’s LTRA is an assessment of resource capacity and energy risks over the next
10 years. The 2024 LTRA was published in December 2024. RELIABILITY | RESILIENCE | SECURITY



NERC

NORTH AMERICAN ELECTRIC
RELIABILITY CORPORATION

2024 LTRA Finding | Increasing Energy Risks

Over The Next 5 Years

Imports at risk in

Extreme Cold Weather

N\

WECC MRO MRO
BC SaskPower Manitoba Hydro
2027 - 2026 - 2028 -

NPCC
Ontario
2027 -

WECC / M

CA/MX
2028 -

| Limited Dispatchable
Generation

Risk Map | with Primary Driver and Initial Shortfall Year

Demand Growth

Assessment Inputs:

* Probabilistic Assessment (Studied Years
2026 and 2028)

* Planning Reserve Margins (2025 through
2029)

- Risk determination based on established
V NPCC resource adequacy criteria (1-day-in-10
Maritimes .
2N years) and NERC-National Academy of

NPCC

New England Engineering Workshop Report criteria for
2026 -

NPCC load-loss and unserved energy
New York

Generator
Retirements

[l High Risk — Shortfalls occurring in normal peak
conditions

[[] Elevated Risk — Shortfalls occurring in
extreme conditions

[] Normal Risk — Shortfalls not expected under
studied conditions

RELIABILITY | RESILIENCE | SECURITY


https://www.nae.edu/File.aspx?id=322052&v=39f1c49a
https://www.nae.edu/File.aspx?id=322052&v=39f1c49a
https://www.nae.edu/File.aspx?id=322052&v=39f1c49a
https://www.nae.edu/File.aspx?id=322052&v=39f1c49a

NERC

NORTH AMERICAN ELECTRIC
RELIABILITY CORPORATION

2024 LTRA Trend | Demand Growth Is Accelerating

WECC NW is in the top one-third of all assessment areas for demand growth

WECC WECC MRO MRO
BC AB SaskPower Manitoba Hydro NPCC
— — — : Québec
OB 2 O = o
SERNCI & O o
- MRS ©) - NpeC
WECC ) o . Maritimes
o S “wecc
o \ New England
(») New York
/ @ wsEch o Data Centers
C\’XF&CX o 'k Large Industrial Loads
@ Transportation Electrification
@) o
@ Heat Pumps

M Demographic Changes
-

Demand Growth Drivers
Reported by planners in each assessment area

1,050
17%
1,000

9%

950

GW

900

850

800

750
2024 2026 2028 2030 2032 2034

—2022 LTRA 2023 LTRA —2024 LTRA

10-year BPS Summer Peak Demand Growth
With 10-year Growth From Previous LTRA

Winter BPS demand growth is outpacing Summer
* 149 GW (18%) increase over current peak in the next 10
years
* Driven by electrification and increasing solar PV that
reduces summer demand during daytime

RELIABILITY | RESILIENCE | SECURITY



NERC 2024 LTRA Finding | Generator Retirements and Fewer

NORTH AMERICAN ELECTRIC

Dispatchable Resources Threaten Future Adequacy

Accelerating Retirements: Resource needs to meet Declining Dispatchable Resources: Replacement
escalating demand growth are threatened by the resources projected over the next decade are more
current pace of generator retirements. weather dependent and lack key reliability attributes.
140
Generator Retirements
120 115 GW
100 88 GwW
80
; 58 GW .
© 60 m Dispatchable | 60 GW
40 Variable | 351 GW
20
0

2025-2027 2025-2029 2025-2034

W Anticipated Additional Announced CurrentInterconnection Queue Resources

9 RELIABILITY | RESILIENCE | SECURITY



NERC

NORTH AMERICAN ELECTRIC
RELIABILITY CORPORATION

2024 LTRA Trend | Resources Projections Reflect Slower

Rate of Additions

e Resources in the
interconnection process
continue to grow

Total size increase by 44 GW
450 (12%) since 2023 LTRA
400
350
300
250
200
150

GW

Largest increase in Solar
PV and Battery projects

100
50

0 T T T T T T T T T ]
2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034

Solar M Battery Natural Gas Wind M Hybrid ® All Other

Resources in Interconnection Process
Tier 1 (Signed Agreements) and Tier 2 (Processing)

10

* Project delays and cancellations

are causing resource growth to
fall short of projections

Projected in 2024 LTRA
100 Projection
90
80 ——
70 Em—
60
50
= 0 14 GW
30 lower than
20 ,
0 projected
0
2024 Projection 2024 Actual

Existing mTierl mTier1l-2024

Solar On-Peak Capacity | prior-year projection v.
current year actual

RELIABILITY | RESILIENCE | SECURITY



NERC Winter Reliability Assessment | Criticality of Natural Gas Fuel for

NORTH AMERICAN ELECTRIC =~ =
RELIABILITY CORPORATION ecCtrici eneration

Natural-Gas-Fired Generation

Peak Contribution to Total
Winter Capacity Winter Resource Mix
MISO 62.3 GW [ ] 45%
MRO-SaskPower 2.4 GW [ ] 43%
NPCC-New England 15.0 GW L] 51%
NPCC-New York 245 GW Bl 6%
PIM 84.4 GW 7%
SERC-Central 22.0 GW [ ] 43%
SERC-Florida Peninsula  49.8 GW Bl 30%
= NPCC
New England SERC-Southeast 31.9GW [ ] 50%
\Necc SPP 29.9 GW B 48%
Natural Gas
WECC 100%
CA/MX WECC-AB 13.9 GW Bl 3%
WECC-CA/MX 37.8 GW Bl 5%
50%
| WECC-NW 33.6 GW [ ] 39%
: SERC
_ FP o WECC-SW 18.1 GW B 58%
Note: Areas with less than 35% natural gas are shown in light grey. 2024-2025 Winter Natural Gas-fired Generation

T . . Contribution to Winter Generation Capacity
The reliability of the BPS and natural gas infrastructure are linked

11 RELIABILITY | RESILIENCE | SECURITY
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lLoads & Resources Data

Provided by Balancing Authorities
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Existing Generation Capacity—Northwest

Northwest: Capacity 2025 - 2035 (Nameplate, MW)

35,000
30,000
25 000 mTier3
50.000 Tier 2
I Tier1
15,000 m Existing
10,000
5.000 ]
[ ]
[ ] = m - — mm W _
> L P P > o > O 2 » O Q
O N> G () o & & & x 2 \d\ &
< \5\63’ & é\"@ % N & Q:z:% S &S &
Q‘Z’ %’E} cj@() c,:'d::\ )
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https://www.wecc.org/
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Planned Resource Additions—Western Interconnection

Interconnection-wide, 177 GW 1s
planned to be added over the coming
decade

* 90%ofthe planned additions are
mverter-based resources

Interconnection-wide, annual demand
i1s expected to grow 25.3%and peak
demand by 19.9%over the next
decade

In the 2024 Western Assessment, we
found loss ofload hours in every
scenario
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Planned Resource Additions, 2026-2035

m Battery
m Geothermal
m Nuclear

Solar

m Biomass

m Hybrid

m Other
Wind

2026 2027 2028 2029 2030 2031

2032 2033 2034 2035

m Conventional Hydro
m Natural Gas

m Pumped Storage


https://www.wecc.org/
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oe | Planned Resource Additions—Northwest

* 14 GW in new generation is

8.0
planned to be added between
2026 and 2035 0
6.0
* Almost half (6.8 GW) 1s wind -
generation % 0
e About 13 GW are inverter- 20 I
based resources 50
* Biomass: 700 MW 10 I
| - |

e Geothermal: 300 MW
2026 2027 2028 2029 2030 2031 2032 2033 2034 2035

m Battery Biomass mGeothermal mHybrid Solar mWind

15


https://www.wecc.org/
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Planned Retirements—Northwest

* In the Northwest subregion,

nearly 345 MW of generation 20
: : 80
i1s planned for retirement over
70
the next decade 0
 Biomass: 126.2 MW, mainly = 50
n 2026 and 2028 = 10
 Wind: 72.6 MW, all in 2029 30
20
* Hydro: 63.9 MW 0
+ Solar: 43 MW, mainly in = O e =
2031 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035
m Natural Gas ® Biomass m Wind Solar m Hydro m Battery

 Naturalgas:37.4 MW,
primarily in 2035

16
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Annual Demand—Northwest

* In the Northwest subregion, annual demand 1s expected to grow by 23.9%
between 2026 and 2035

* Peakdemand is expected to grow by 20.6%

Annual Demand Forecast Peak Demand Forecast

250 45

230 40 —
- 210 - 35 //—7
E (4]
© 190 30

170 25

150 20

2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035

— 2025 Assessment 2024 Assessment — 7025 Assessment 2024 Assessment


https://www.wecc.org/

<Public>

Peak Hour Demand—Northwest

Hourly Demand on Day of Annual Peak Hour for Each Year

Year -e— 2018 -e— 2019 2020 2021 -e— 2022 -e- 2023 -e- 2024

Northwest

18
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Assessment Results




<Public>

\ 2024 Long-Term Reliability Assessment

e NERCreleased the LTRA in
December 2024

e Nextrelease Jan 2026

e Much ofthe Western
Interconnection was found to
be at "Normal Risk"

ot — NPCC

¢ Maritimes
Jﬂ
|

b
e

NPCC
MNew England
2026 -

NPCC
New York

 Two subregions are "Elevated
Risk*: BC, CA/MX wece

CA/MX
2028 -

¢ S hO I'tfa HS m a y O C C llI' mn High Risk: shortfalls may occur at normal peak conditions
Elevated Risk: shortfalls may occur in extreme conditions

extreme con d 1t iO ns Normal Risk: low likelihood of electricity supply shortfall
Figure 1: Risk Area Summary 2025-2029 (Corrected July 2025)

W High Risk
I Elevated Risk
B Normal Risk

20


https://www.wecc.org/
https://www.nerc.com/pa/RAPA/ra/Reliability%20Assessments%20DL/NERC_Long%20Term%20Reliability%20Assessment_2024.pdf
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2025 Planning Reserve Margin—Northwest

NW Winter - Planning Reserve Margin

35%

30%
25%
- I
1 )

2025-26  2026-27 2027-28 202829 202930 203031 2031-32 2032-33 2033-34 2034-35
(W) (W) (W) (W) (W) (W) (W) (W) (W) (W)

=]

=]

10%

=]

5%

=]

0%

mmm Anticipated Reserve Margin (%) mmm Prospective Reserve Margin (%) Reference Margin Level (%)
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2025 ProbA Analysis—Northwest

Northwest .

Capacity (MW)
50% - 47%

40% -

30% - 24%

um Renewable u Dispatchable

20% -

10% -

9% 8%
BB - -
0% b T T T T - T - T - T __I

Hydro Gas Wind Solar  Battery Coal
Resource Type

1%

Nuclear All Others

Northwest

Demand & Energy Distributions

Occurances

13,000 18,000 23,000 28,000 33,000 38,000 43,000 48,000 53,000 58,000

E Supply ® Demand

MW

Deviation from
Expected

40%
30%
20%
10%

0%

10% -
-20% -
30% -
40% -
-50%

-60%

R
gb

Northwest

Volatility

B Demand Supply

8 S &

R
R\

a @ X N A 5 A
?é\\ @,5\ 5\)(\ N \)Qo” @ 606 & 6\0@



https://www.wecc.org/

<Public>

Potential Loss of Load Hours Timing—Northwest

Northwest - 2029
Tier 1

 Reading the heat map
e X-axis: Months
* Y-axis: Hours
 Data: Sum ofloss of load hours

* Most potential loss of load hours
were observed m January

* Majority of loss of load hours were
in the afternoon and evening hours

e Loss ofload hours weren’t
observed mm shoulder months

23


https://www.wecc.org/
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Potential Load Loss Magnitude—Northwest

Most potential loss of load
hours are of small magnitude

One loss of load event
simulated m Aug 2029 could
be over 1 GW

Magnitude of 2029 Northwest

Potential Loss-of-Load Hours (92 Hours)

(200)
(400)
(600)
(800)
(1,000)
(1,200)
(
(

1,400)
1,600)

"y

Y


https://www.wecc.org/
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Risks
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Potential Risk Drivers

e ((enerator retirements

 Escalating demand growth
 Large load growth uncertainty

* Electric-natural gas
interdependence

* Transmission development
 Supply chain delays
* Aging thermalresources

* Renewable resource variability

Declining Dispatchable Resources: Replacement

resources projected over the next decade are more
weather dependent and lack key reliability attributes.

Current Interconnection Queue Resources

>

m Dispatchable | 60 GW

Variable | 351 GW


https://www.wecc.org/
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Large Load Additions

The chart shows the large
load additions that are in the
load forecasts provided to
WECC and the large loads
that are not in the load
forecasts but are included in
the planning process

MW

12000

10000

8000

6000

4000

2000

o

Alberta
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Mexico |
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2027

Northwest
Rocky Mountain I
Southwest

m Included in Load Forecast

1a
1a

Basin .

Alberta ‘
Basin
Californ
Mexico
Northwest
Southwest
Alberta |
Californ
Mexico

Rocky Mountain

2030 2035

Included in Planning Process but not Load Forecast

Northwest

Rocky Mountain I

Southwest


https://www.wecc.org/
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Extreme Weather

@ Seasonal Temperature Outlook a @ Seasonal Temperature Outlook @ Significant Wildland Fire Potential Outlook

September 2025
Valid: Sep-Oct-Nov 2025 Valid: Dec-Jan-Feb 2025-26 X
~_ Issued: August 21,2025 Issued: August 21, 2025 2

Jjr———

Equal |
Chances

Puerto Rico

o

Probability

Probability

o
Sy
(Percent Chance} \ (Percent Chance) Significant Wildland Fire Potential 2
Above ar Below " \ Near 3 )
Mormal _ Mommal  Normel - -~ > cﬁqual \ s ) =N B Above Normal [ State Boundary . PREDICTIVE
Leaning /" [ ss-s0% [ 33-40% [ 33-40% Leaning . ances. Leaning /"~ [ 33-40% [ 33-40% Leaning R B Below ] rephic Area Boundary
Above "\ so-s0% NN 40.50% [ «o-so% S Below \ Above "\ <0-s0% [ 40-50% I 40-50% S Below = | Normal Predictive Services Area Boundar
. 50-60% [ s0-e0% Below, I 5060% [ 50-60% ormal il Predictillel Services, fre Con
al Equal - National Interagency Fire Center
Likety /) M coo% . = :‘”“”‘ Likely E'E‘q“a' Likey ) T :“;‘;: Chances = : z: Likely Boise, Idaho
Ao o = e ances : Above — % e Aboy I significant widland fire potential indicates a greater th I likelinood that Issued August 1, 2025
significant wildland fires will occur.
- o-00% - oo e o . s0-00% I c0-00% cant widiond fres should be expected at typical tmea and Intemels curing nommal Sgficant widiand e parental condidons. Next issuance September 1, 2025
. o100 - oo-100% SNy ol . 90-100% I 90-100%. Significant wildland fires are stil possible but less likely than usual during forecasted beiow normal periods.
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NERC

2024 LTRA | Recommendations to Stakeholders

NORTH AMERICAN ELECTRIC
RELIABILITY CORPORATION

s N
Resource planners, market operators, and regulators| carefully

manage generator deactivations

N Y
s N
NERC and Regional Entities| improve the LTRA with energy metrics,
consistent methods, and wide-area energy analysis

N Y
s N
Regulators and Policymakers| streamline siting and permitting to
remove barriers to resource and transmission development

N Y
s N
Regulators, industry, and gas industry | implement a framework for

addressing reliability needs of the interconnected energy system
N Y

ISOs/RTOs, regulators| continue steps to ensure sufficient Essential
Reliability Services

30 RELIABILITY | RESILIENCE | SECURITY



NERC 2025 State of Reliability Finding | Data Centers are

RETI ARy O P ERATION Creating New Challenges for Reliability
e VVoltage Sensitivity e Forecasting Challenges
= Sudden, unexpected loss of load due to = Rapid construction
normal transmission faults = Uncertainty in long-term projects
= Rapid voltage and frequency increases = Balancing and adequacy concerns

e Highly Variable
= Quick demand fluctuations during normal
operations
* Generally not communicated in advance
= QOscillation modes =

= Lack of accurate modelling " N Interconnection Data
£ _ Center Load Loss

* Jul 2024: 1,500 MW
llllllll * Feb 2025: 1,300 MW

NERC Large Loads Task Force was formed ‘ -
in 2024 to address these emerging risks. Lo i Loac

Texas RE ¢ Nov 2023 - Jan 2025:
- * 25 Loss Events (100-400 MW

Load Loss)

31 RELIABILITY | RESILIENCE | SECURITY


https://www.nerc.com/comm/RSTC/Pages/LLTF-Initiative.aspx

NERC

T — Commitment to Reliability Assessment Data Quality

RELIABILITY CORPORATION

e NERC and each regional entity CEO
communicated with data providers: Data Dataeaie
accuracy is essential to our mission /

N

Collection
ERO Enterprise . .
Reliability and Studies
Assessment Process
Document

e NERC requested data providers review internal
controls and ensure review is at an appropriate Release
level

aaaaaaaaaa

e NERC reliability assessment committee has
taken steps to ensure data requests are clear \
and to include guidance in the peer review
process

Stakeholder

Technical Assessment

Review

Reliability Assessment Data Request and Process Document on
NERC.com provide assessment methods and assumptions and
common data definitions

32 RELIABILITY | RESILIENCE | SECURITY


https://www.nerc.com/comm/RSTC/Pages/RAS.aspx
https://www.nerc.com/comm/RSTC/RAS/ERO%20RA%20Process%20Document.pdf
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