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• Why Clean Energy
• Potential Technologies
• Possible Locations
• How you can get involved
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• Why Clean Energy
• Technology Learning
• Future Opportunities

         For Information – No Decisions

AGENDA



CLEAN ENERGY 
TECHNOLOGIES

Energy Generation
• Solar
• Wind
• Geothermal
• Fission
• Fusion 
• Hydro

Energy Storage
• Pumped Storage
• Gravity
• Hydrogen
• Battery
• Compressed gas
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The Why
CETA
Clean Energy Transformation Act -
Washington State Department of 
Commerce

In 2026 coal will no longer be 
allowed to serve Washington 
electricity customers. 

By 2030 Washington’s electricity 
supply must be greenhouse gas 
neutral. 

By 2045 – greenhouse gas free.

By 2050 net zero emissions from 
all sources – transportation, 
buildings, electricity, industry

Source: WA State Dept. Commerce, 2023

SB 5116, 201935% Green House Gas Emitting

https://www.commerce.wa.gov/growing-the-economy/energy/ceta/
https://www.commerce.wa.gov/growing-the-economy/energy/ceta/
https://www.commerce.wa.gov/growing-the-economy/energy/ceta/
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The Why
• Large loads from data 

centers and industries

• Increasing residential and 
commercial loads. Chelan 
County Peak 585 MW Jan. 
2024.

• Electric Vehicle Energy 
Demand

• Grant and Douglas 
Counties - short energy for 
large loads

Chelan PUD 
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The Why – 2075 Vision
3 of 9 Goals
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The Why
Resource Adequacy

• Future energy market requirement
• Requires a percentage of generating capacity to be 

held in reserve in case of unplanned loss of 
generation on the grid

• Reduces amount of surplus energy we can pre-sell
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The Why

Western Electric 
Coordinating Council 
released a report in 
November 2023, that 
predicts the potential 
for capacity shortfalls 
across the West after 
2025.
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Solar 



Utility Scale In Chelan County
•  RI Dam – 210 Acres, 30 MW
•  Jump-off Ridge – 1000 Acres, 100 MW 
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Solar 
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Solar 
RI Dam Nominal 30 MW System with Battery Storage

Value  = $2.5M/year at $50/MW
Capital Cost Est. $60M



CONFIDENTIA
L

AVINGRID  - BADGER MOUNTAIN SOLAR ENERGY PROJECT 2274 Acres, 200 MW

Badger Mountain Application | EFSEC - The 
State of Washington Energy Facility Site 
Evaluation Council

https://www.efsec.wa.gov/energy-facilities/badger-mountain/badger-mountain-application
https://www.efsec.wa.gov/energy-facilities/badger-mountain/badger-mountain-application
https://www.efsec.wa.gov/energy-facilities/badger-mountain/badger-mountain-application
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Wind 



Utility Scale in Chelan County
•  Jump-off Ridge 80 MW
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Wind 
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PSE Wild 
Horse Wind
11,000 ac

273 MW

149 
Turbines

Online 2006
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Geothermal
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Geothermal
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Geothermal

Chelan County PUD Study

Heat Potential
• Temperature Gradients
• NA-K-Ca-Mg Geothermometry
• Quartz Geothermometry
• Thermal Spring Temperatures
• Volcanic Vent Density

Permeability Potential
• Fault Density 
• Dilation Strain Rate
• Max. shear strain rate
• Horizontal Gravity Gradient
• Dike Intrusion Density



• Splitting the nucleus of heavy atoms to release heat to 
generate steam to drive a turbine-generator. This is the 
process used in conventional nuclear power plants.
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Fission



• Spilling the nucleus of atoms to release heat 
to generate steam. This is the process use in 
conventional nuclear power plants.
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Fission Plants U.S.



The Future:
• SMR – Small Modular Reactors. Small fission 

plants that can be more easily manufactured, 
transported and erected. Xe-100 (80 MW each).

• Oct 2024 - Energy NW, in partnership with 
Amazon and X-energy, working to develop a site 
at Hanford to produce 320 to 960 MW utilizing 
SMR’s. Chelan is a member of Energy NW but has 
not opted to purchase any new SMR output.
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Fission



• A proposed form of power generation that 
produces electricity by combining two lighter 
atomic nuclei such as Hydrogen-2 
(deuterium) and Hydrogen-3 (tritium) to 
form a heavier nucleus such as Helium, 
while releasing energy.

• Fusion processes include particle 
accelerators, high energy lasers and 
magnetic confinement which create intense 
heat and pressure (100+million degrees, 
1000 Atm).
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Fusion
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Fusion
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Fusion



• A type of hydro-electric energy storage where 
water is moved with an impeller/motor to an 
upper reservoir and allowed to flow back 
down to the lower reservoir through a 
turbine/generator

• 42 Sites in U.S. 
• 94% of U.S Storage
• 6% Battery and other
Pumped Storage - National Hydropower Association
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Pumped Storage

https://www.hydro.org/waterpower/pumped-storage/
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Pumped Storage



New - Goldendale Energy Storage
1200 MW for 12 Hours

27Rye Development and Copenhagen Infrastructure Group



Existing Grand Coulee 
Pumped Storage 314 MW
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Antilon Lake
 Evaluated - early 1970’s and 2009.
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Gravity Storage
Advanced Rail Energy Storage
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Gravity Storage
Advanced Rail Energy Storage



• Similar to 
pumped 
storage 
except 
without 
the water.
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Building
Gravity Storage
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Energy Vault® - G-VAULT  - Gravity Energy Storage

Pilot project evaluated at Jump-off. 
Need property at base of the cliffs.

Gondola Gravity Storage

https://www.energyvault.com/products/g-vault-gravity-energy-storage
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Energy Vault® - G-VAULT  - Gravity Energy Storage

New Concept Pumped Storage

https://www.energyvault.com/products/g-vault-gravity-energy-storage


Electrolyzer (Hydrogen Production)
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WA Hydrogen Projection

WA Dept. Commerce



Energy Storage - Batteries
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• Why Clean Energy
• Potential Technologies
• Possible Locations
• How you can get involved
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• Safe
• Affordable
• Base Load (24/7 output)
• Flexible
• Reliable
• Sustainable
• Least impact to water resources and 

environment

Criteria for Future Energy
Generating and Storage Resources



CONFIDENTIA
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Levelized Cost of Energy 
—Unsubsidized Analysis 

Source: Lazard’s LCOE+ (April 2023)
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Geothermal
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Geothermal

Levelized Cost of Energy
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• Monitor Technology Development

Fusion
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• Evaluate with Community: Helion locating in 
Chelan County

Fusion
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Battery Storage

Evaluating viability for:
• Minimizing use of diesel generators (Stehekin)
• System Reliability

– PSPS,  Capital Deferral

• Capacity Firming
• Resource Adequacy
• Micro-Grids
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• Evaluating technology viability and costs

Gravity Storage
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Summary
The District will continue to evaluate:
 
• Geothermal potential in Chelan County and the Mid-C

• Helion fusion generator in Malaga

• Battery storage use cases

• Monitor technology viability and cost of gravity storage 
(water and dry weights)



Questions?
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