


About Energy Northwest

= Energy Northwest is a Joint Operating Agency of
the state of Washington

Washington

.

Montana North Dakota

= We operate electric generating facilities or
provide energy services in states across the

South Dakota

Wyoming western U.S.
Hiovada ebrasia = QOur 28 members are all public power utilities in
California e Coorade Washington state
Kansas
= The energy facilities we own and operate provide
Arizons Oklaho power to utilities in 6 states

New Mexico
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Transition in the Northwest Power
Industry

Increasing Forecasted
capacity load
challenges growth
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Resource Adequacy In
the Pacific Northwest

Serving Load Reliably under a Changing
Resource Mix

@ Energy+Environmental Economics

Arne Olson, Sr. Partner
Zach Ming, Managing Consultant
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2018 Load and Resource Balance

2018
Load (GW)
Peak Load 43
PRM (%) 12%
PRM 5
Total Load Requirement 48

Resources / Effective Capacity (GW)

! Capacity (GW)

Nameplate

Wind and solar
contribute little
effective capacity with
ELCC* of 7% and 12%

35
/.1
1.6

A

Capacity Factor

ELCC* (%) (%)

53% 44%
7% 26%
12% 27%

Coal 11
Gas 12
Bio/Geo 1
Imports 3
Nuclear 1
DR

Hydro 18
Wind 0.5
Solar 0.2
Storage 0
Total Supply 47

*ELCC = Effective Load Carrying Capability =

firm contribution to system peak load
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Pacific Northwest Zero-Emitting

Resources Study

Dan Aas, Managing Consultant
Oluwafemi Sawyerr, Consultant
Clea Kolster, Consultant

Patrick O’Neill, Consultant
Arne Olson, Senior Partner
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0 . . . , CGS + SMRs reduce system
RE + Storage +CGS +Firm Zero-GHG +NuScale SMRs costs by almost $8B per year

relative to RE + Storage
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2021 State Energy Strategy

Electric capacity additions - electrification scenario
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Decarbonizing the

97 %

growth in electricity end use demand by 2050

-|lectricity Sector

Double end use electricity load by 2050

v Electricity to displace fuels in transportation, industry,
buildings

v Hydrogen electrolysis and electric boilers as flexible
demand resources

ARy, ooy IR
36% i TEC

ELECTRICITY )} = ik -

E|"-f"| |SS |DNS frams’ graima/ grams/
| MTEN SIT\'( k'wh EWh KWh

2020 2030 2050

WASHINGTON STATE DEFARTMENT OF COMMERCE

Invest in new transmission capacity and renewable
generation, coordinating with other states

Develop distributed energy resources with smart
grid capabilities to ensure reliability and flexibility

Strengthen market mechanisms to ensure resource
adequacy and efficient electricity markets.

v' Coordination with other states and federal government
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Land Use by Energy Source

acres per million megawatt-hours

17,800

3,200
103
[ ]
Nuclear Solar Wind

©2022 Nuclear Energy Institute
Source: 2014 U.S. National Climate Assessment, U.N. Environment Programme
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But Isn’t Nuclear More Expensive?

Without Nuclear With Nuclear

* Significant overbuild of renewables * Lower system cost

* Significant energy storage required * Higher capacity

e Significant transmission buildout  Lessland impact

* Dependence on the market during * Less transmission buildout

peak net load times * Lower environmental impact

* Hydrogen economy development Mining
Waste disposal
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Projected Energy Shortfalls

PNUCC NW

35 000 2035/36 Annual Energy Gap Reau lload )
4 ! ~7,200 aMW =—Requirements (load + exports
Regional Forecast MV
o Imports & Small Thermal &
30,000 Cogen
mm Coal
. £ 25000 | : : ] — — _ Y
* Aggregation S s Natural gas (availability)
m
+71]
13 20,000
Of NW Utl I |ty g mmm Other Renewables &
@ Renewables-Plus-Battery
| R PS @ 15,000 | [ ] [ Bl ] Solar
-
: = 10,000 wm Wind
* Projected :
c
. .,( Nuclear
capacity 5,000
= Hydro (low water)
shortfalls are 0
. 2026-27 2028-29 2030-31 2032-33 2034-35 Other renewables includes geothermal,
h |g h er PNUCC Reporting Year (August - July) biomass and land fill gas

PNUCC

https://www.pnucc.org/system-planning/northwest-regional-forecast/
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Increasing Power Price Volatility

2001-2025 Daily High Prices

Jan 2024
$1,000 Cold (MLK)
BC Pipeline
Rupture August 2023
$800 CA 2020 Heatwave
Heatwave
; Dec 2022
600
Western Cold
- Energy
= Crisis Feb 2014 CA 2022
5 $4oo Winter Storm Heatwave
| I 2021 Heat
$200 Dome
Texas 2021
. N " W o A D Q N & ™ © A > S v & & L
§F & & & & § §F & §F & §&F & §&F & & & &
~ v - Y /
2001-2020 2021-2025
Daily Average Price: Daily Average Price:

Source: EIA Market Data, Daily High Prices $40/MWh $72/MWh
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New Nuclear Development Project Information
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SMR Development

* Funding
* S8M brought to project by Energy Northwest and partners
S1M from 17 Public Utilities & Cooperatives
S10M provided by Puget Sound Energy
S25M proviso included in Washington State 2024 Legislative budget (CCA)
Amazon Funding Agreement (FA) funding

* Financing
 DOE Loan Programs (<80%)
* Additional external financing (>20%)

Notice: This document is a public record and will be released to the public. Therefore it shall not contain Confidential/Proprietary/Trade Secret Information

(“Confidential Information”) of organizations such as the Institute of Nuclear Power Operations, the Utilities Service Alliance, Inc., or the World Association of Nuclear Operators.
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Investing in the
clean energy future.

ORERSNesr amazon  2{ energy
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Amazon Funding Agreement

The Amazon agreement, announced in October 2024, will fund a multi-year evaluation
and permitting process, before construction can begin.

This report primarily includes:
1. Site specific engineering design for a 4/12-unit small modular reactor plant.

2. Procurement of long lead-time materials.

3. Development of a construction permit application to Nuclear Regulatory
Commission, including preparation of environmental report.

Notice: This document is a public record and will be released to the public. Therefore it shall not contain Confidential/Proprietary/Trade Secret Information
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Pathway to Public Power Deployment

Phase | B |
1 j i ‘ . - Jﬂii]
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Xe-100 Advanced Reactor

* High Temperature Gas Reactor (HTGR)

= 4-12 modules; scalable design (320-960 MW)

Outer Pyrolytic Carbon
Silicon Carbide
Inner Pyrolytic Carbon

= 80 MW/reactor module

Porous Carbon Buffer

Fuel Kernel (UCO, UO;)

= 60-year design life/100+ year asset

* Modular components built offsite, N T e
transportable via rail/road B L LLIN [ Ny - -

= Continuous online refueling

= Fuels that cannot melt

Notice: This document is a public record and will be released to the public. Therefore it shall not contain Confidential/Proprietary/Trade Secret Information

(“Confidential Information”) of organizations such as the Institute of Nuclear Power Operations, the Utilities Service Alliance, Inc., or the World Association of Nuclear Operators.
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Decision on moving
forward with
Project

Go or No Go

Project Timeline

Site Licensing
evaluations, data
gathering,
characterization and
development work

e

Permitting Application
Preparation

N~ —

Site Certification
and Construction
Permit Application
Review and
Approval

Permitting Application
Reviews

Non-Nuclear... then
Nuclear
Construction

Construction

Notice: This document is a public record and will be released to the public. Therefore it shall not contain Confidential/Proprietary/Trade Secret Information

Cold and Hot
Commissioning

Commissioning
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Current Status

Selection of Owner’s Engineer

Selection of Design-Build partner

Regulatory engagement in full flow

Licensing and permitting application preparation under way
Site-specific design started

Announced official project name — Cascade Advanced Energy Facility
An Xe-100 educational simulator is operational at WSU Tri-Cities
Conditional Approval received from the EN Board of Directors

Project Long Mott Construction Permit review completed and EIS issued

O 0N U WNRE
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*CGS = Columbia Generating Station

U Se d Fu e I *ISFSI = Independent Spent Fuel Storage Installation (at CGS)
From 60 Years of Industry Commercial Operations

The entirety of the United States Number of casks currently loaded
A standard football field is . R
360 ft. x 160 ft. = 57.600 sq. ft used fuel footprint would cover a and fully processed at Columbia’s
g S football field 24' deep. ISFSI: 54

ISFSI currently covers an area that is
approximately 342 ft. x 468 ft. = 160,056 sq. ft.
ISFSI's security fence, which is what most
people consider to be the ISFSI, covers an
area that is 260 ft. x 390 ft. = 101,400 sq. ft.

or roughly 1-3/4 football fields.

Number of fuel bundles per cask: 68
(total bundles currently stored at the CGS ISFSI:
68 x 54 = 3,672 used fuel bundles in dry storage)

\\Vx\‘\\ St \ P -
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Used Fuel Reprocessing

URI¢

THE SECOND NUCLEAR ERA™
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THE SOLUTION
I— GEOLOGIC ISOLATION

RECYCLING:
WHY |IT
M aTTe R S' Status quo partial TRU removal  only FP in waste

» Incredible reduction in isolation time.
« Makes interim storage and Yucca Mountain 1 3 0 k 1 |5 00 270

to cool below background level (in years)

obsolete

« Permanent solution to nuclear waste

» NuCycle™ can tap into TRU reserve within the g N
waste and produce the fuel of the future Targeted cost of | 96%

» More than 1500 tons of plutonium fuel = 1.5% of recycling per metric ton § .
global natural gas reserves - that's a lot of g
energy! $0 _SM reduction in waste

» With proper method, left over waste is no longer volume if only
a concern to humanity uranium removed
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Statewide Favorability of Nuclear Energy

Nuclear Energy’s Importance for Meeting Washington’s Electricity Needs = 82%

Q: How important do you think nuclear energy will be in meeting Washington state’s electricity needs in
the years ahead? (%)

B Very important 1 Somewhat important Not too important B Not important at all
Important

87
East 14
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Statewide Favorability of Nuclear Energy

Nuclear Energy’s ‘favorability rating’ in Washington State = 73%

Q: Overall, do you strongly favor, somewhat favor, somewhat oppose, or strongly oppose the use of
nuclear energy as one of the ways to provide electricity in Washington state? (%)

W Strongly favor = Somewhat favor Somewhat oppose M Strongly oppose

Favor

Notice: This document is a public record and will be released to the public. Therefore it shall not contain Confidential/Proprietary/Trade Secret Information

(“Confidential Information”) of organizations such as the Institute of Nuclear Power Operations, the Utilities Service Alliance, Inc., or the World Association of Nuclear Operators.
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Favorability to Nuclear Energy Increases Nationally

% Favor s % Oppose
76 77
74
49
46
23 242‘:”
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Favorability to Nuclear Energy (%) 1983-2022
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