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Who we are

AN

ENERGY ANALYTICS

Sylvan Energy Analytics is a boutique energy
consulting and software firm based in
Portland, Oregon.

We specialize in integrated resource
planning, capacity expansion and
production cost modeling, resource
adequacy, clean energy policy, and utility
regulation.

Grid

GridLab is a non-profit public interest
organization with a mission to provide
expertise to enable grid transformation.

GridLab and Sylvan have collaborated on
open-source resource adequacy analysis,
clean energy planning, and novel resource
portfolio optimization techniques.



Background

Resource Adequacy and the
Energy Transition in the Pacific
Northwest: Phase 1 Results

= Inthe Fall of 2025, Energy & Environmental Economics (E3) e e
released Phase 1 results of a study examining resource adequacy Resource Adequacy Mesting, RCW 19,280,065, Docket

UE-210096

in the Pacific Northwest St B

Lacey, Washington Arne Olson, Sr. Partner

= The study was sponsored by most of the electric utilities R R
operating in the Pacific Northwest @ . Pkt 50 Vasconoakis Chare B Lt
Hugh Somerset, Sr. Consultant

= |t projected a 9 GW shortfall by 2030 across the “Greater
NW,” with the potential for multiday supply shortages

Greater Northwest

during Winter COld events and Shortages as soon as 2026 Total Resource Need and Effective Capacity Contribution from Planned Resources (MW)
= Phase 1 results suggested limited ability for clean resources System Needs (1MW) 2025 2026 2027 2028 203 2030
(Wlnd, SOlar, and Short duratlon battel’y storage) tO meet Total Resource Need* 49 245 50,737 52,499 54 184 55,879 57,195
. . Existing Portfolio w/
the |dent|f|ed needs Retirements 46,716 45 666 45,395 45,388 45098 44 757
. . . . ) ) Firm Imports 3,750 3,750 3,750 3,750 3,750 3,750
= Phase 2 has since been released, with similar findings Reliability Position o aamr s eose oo sems
Surplus (+) / Shortfall (-) ! ! ! ! ’ !
= Given the urgency of the Phase 1 findings, Sylvan was engaged by ELCC from In Development : 206 407 580 770 4,114
GridLab to review E3’s analysis and findings and identify near- ELGC from “In-Development’
.. . Wind, Solar and Battery - 645 1,015 1,316 1,508 1,934
term opportunities to support regional RA projects

* Total Resource Need includes peak load + planning reserve margin as well as obligation to serve the
Columbia River Treaty Regime

We would like to thank E3 and the study sponsors for their time and attention in answering our questions



High level findings from methodological review

Potential impact to

Focus area Findings of methodological review

near-term RA needs

Large load * Large load flexibility was not considered in Phase 1 and is not scoped High
flexibility into Phase 2 g

* E3 study may underestimate weekly energy shifting available from
hydro dispatch Uncertain

* E3’s load following hydro dispatch assumption may overlook (requires further study)
contributions from short-duration storage

Hydro flexibility

* E3 study assumptions may slightly underestimate import winter

Imports and capability
coordination with  Winter import capability is limited by transmission, not generation Low
California (California has several GWs of unused gas capacity available during

PNW winter events)

* Phase 1 results slightly overstated RA challenges by treating coal-to-
Retirements and gas conversions as retirements in initial need evaluation

conversions * E3 study Phase 1 did not include Centralia coal-to-gas conversion (it
had not yet been announced)

Low-to-moderate




Independent evaluation approach

To better understand the nature of the near-term winter resource adequacy risk in the Northwest and the
potential impact of new large loads, we examined how the recent January 2024 winter event might unfold if
experienced in 2030 under various scenarios.

GridPath dispatch simulation approach: Simulated dispatch in January 2024 benchmarking run

1.  Developed dispatch simulation for the “Greater NW” that
replicated the weather and hydro conditions from January 2024

50,000
45,000

2. Ran a benchmark simulation with 2024 historical loads to assess 40,000

reasonableness of assumptions/constraints 35,000
30,000

3.  Adjusted loads and resources to approximate the 2030 system 25,000
4.  ldentified perfect capacity needs and potential customer outages 20:000
. . 15,000
if unfilled
10,000
. 0
= Resources in development 1/11/2024 1/12/2024 1/13/2024 1/14/2024 1/15/2024 1/16/2024 1/17/2024
= Emergency large load management Nuclear ol Otner
Gas . Hydro Imports
= Additional proposed clean resources —Vind Solar M Unserved Energy

Load



Alternative 2030 load scenarios

We combined various organic growth and data center load scenarios to explore alternative load
growth futures (ranging from 1.5% to 3.2% average annual growth through 2030)

Organic Load Total annual average

E3 Forecast High/E3 (~1.8%) Low/E3 (1,700 MWa) ~2.8%
Baseline Scenario Baseline (1.4%) Baseline (3,700 MWa) 3.2%
Low Tech Scenario Baseline (1.4%) Low/E3 (1,700 MWa) 2.2%
Low Electrification Scenario Low (0.9%) Baseline (3,700 MWa) 2.6%
Low Growth Scenario Low (0.9%) Low/E3 (1,700 MWa) 1.5%
Historical growth in electricity sales (2019-2024, excluding 2020) 1.3%

All alternative load scenarios envision accelerated load growth relative to the last 6 years



A wide range of potential needs and a crucial role for
data center flexibility

2030 perfect capacity needed

= The scale and nature of the winter under January 2024 weather & hydro conditions

resource adequacy challenge in

the Pacific Northwest depends E3identified needs
strongly on future load growth,
which remains highly uncertain E3 Forecast Approx. | 3,119 (our Hispatch results)
due to both data center demand

and electrification trends l m Needed to meet

Baseline W//////////M organic load growth

A Avoidable with large

= Large load flexibility could mitigate
most or all near-term winter

LowTech | 1,145 load management
resource adequacy needs under
t load scenarios e K Avoidable with
mos Low Electrification gg Centralia 2 coal-to-gas
0O Avoidable with
Low Growth 0 resources in

development

0 2,000 4,000 6,000 8,000 10,000
Perfect Capacity (MW)



Winter portfolio ELCCs of new clean resources

Winter portfolio ELCCs estimated by calculating avoided perfect capacity Projectsin development or proposed
during Jan 2024 weather/hydro event (not representative of summer 20,000

contributions) 18,000

] — 16,000
Baseline Load Installed Avoided Perfect e e =

14,000

capacity Capacity inJan 2024

(MW) conditions (MW) FORHIOHO EECE

Scenario 12000

10,000

All clean resources

Installed Capacity by 2030 (M

0
in development 5,666 1,875 33% 8,000
Additional clean 6,000
resources pending 13,009 2,473 19% 4,000 —
approvals 2,000 E—
0
Total 18,675 4,348 23% In development In development + proposed
(Calculated before Centralia 2 coal-to-gas conversion and large load curtailments) P Seler PACE Solar - mPNIWStorage
PACE Storage ~ ® PNW Wind PACE Wind



Clean resource additions and large load management
in the Baseline scenario

New resourcesto avoid outageswith Baseline

Organic load growth and no new large loads = Clean resources in development (5.7 GW) plus 1 GW of

additional short duration storage were adequate to meet

10,000 40,000 Baseline Organic load growth during this event
= Developing additional clean resources, even in very large
8,000 32,000 guantities, only marginally reduces data center
curtailments due to energy constraints
6,000 24,000
= =
= = Large load curtailments (MW)
4,000 16,000
4,000
2.000 8,000 3,000 = Total large loads
i . . Curtailed (w/ 6.7 GW clean)
2,000
0 0 Curtailed (w/ 18 GW clean)
Solar (MW) Wind (MW) Storage Storage 1,000
(MW) (MWh)
0
B Indevelopment [OSelected [ONotSelected 171 1/8 1715 1/22



Winter ELCCs of 4hr storage

= Winter ELCCs for 4hr storage could depend strongly on how the hydro system is operated and modeled

= Two assumptions could lead to lower ELCCs and more rapid saturation of short duration storage than our analysis observes
1. Overly constraining the ability to hold water in preparation for a forecasted or potential future weather event
2. Load-following or net load-following hydro dispatch that is not co-optimized with battery storage dispatch

Approx. Winter Capacity Contribution (MW) Approx. Winter Cumulative ELCC Approx. Winter Marginal ELCC
4,000 100% 100%
—8—Base assumption
3,000 80% 80%
60% 60% No hydro/storage
2,000 co-optimization
40% 40%
1,000 [ -
20% 20% No inter we?.k
\—A hydro flexibility
0 0% 0%
0 2,000 4,000 6,000 0 2,000 4,000 6,000 0 2,000 4,000 6,000

4hr storage in portfolio (MW) 4hr storage in portfolio (MW) 4hr storage in portfolio (MW)




Near-term opportunities identified to support regional RA

Planning &
Development

Consider policies that require large load flexibility or emergency curtailment prior to curtailing other customers to
mitigate the most catastrophic health and safety consequences of supply shortages

Execute on all clean resource development plans and prioritize or accelerate new resource procurement activities

Prioritize energy efficiency measures that reduce winter demand (e.g., building shell measures and replacing
baseboard heating)

Prioritize transmission studies and upgrades that support increased South-to-North flows into the Pacific Northwest
during the winter

Schedule coal-to-gas conversion activities to minimize winter downtimes

Study impacts of natural gas system constraints on electricity reliability

Develop emergency conservation programs to discourage EV charging & non-essential energy use, and encourage
lower thermostat settings during critical multiday winter events

Consider day-ahead market designs and market seams solutions that promote resource commitment in California and
the Southwest during critical winter events in the Pacific Northwest

Consider impacts of market participation on the propensity of hydro operators to hold energy in reserve for critical
events (e.g., the value of stored water), while respecting all hydro operating limits




Thank youl!

For more information, contact:

elaine@sylvan.energy
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Cape Lookout State Pérk, Oregon Coast (source: www.oregonlive.com)
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