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Helion Background

• Fusion power company founded in 2013

• Based in Everett, WA

• 160+ team members 

• First private company to reach 100 M°C

See our Profile on Real Engineering!

https://www.youtube.com/watch?v=_bDXXWQxK38
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Helion’s Technology: How it Works

1. Formation

2. Acceleration

3. Compression

4. Energy recovery

Deuterium and helium-3 are heated to plasma 
conditions and confined in an FRC.

Magnets accelerate the FRCs until they collide 
in the center of the device. 

The merged plasma is compressed by a 
magnetic field to fusion conditions.

The plasma expands and energy is directly 
recaptured.
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Basics of Regulation
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• Protects Interests of 
Third Parties

• Builds Public Acceptance

• Enables Scaling

Why Regulation

Oliver Wendell Holmes
(When Done Right)
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How Regulation

Congress delegates to agencies
• High-level guidance (“intelligible principle”)
• Deference to agency technical decisions (decreasing)
• Court oversight (increasing)

Congress

US Nuclear Regulatory Commission (NRC)
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Key Aspects

Framework
(e.g., Atomic Energy Act)

Rules
(e.g., 10 CFR Parts XX)

• Establishes limited but key requirements (e.g., # of licensing steps)

• Different frameworks for different public perceptions of risk

• Placement w/in a framework driven by legal reading (but not always)

• Establishes detailed substantive requirements w/in a framework

• Technically driven, but language always litigated (“single-fault tolerant”)

• Rules often supplemented by guidance

1 page of 
statute

100 pages 
of rules

10,000 pages 
of guidance
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Deep Dive – NRC Regulation
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Why Regulation of Fusion Energy
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Why Regulation of Fusion Energy

Safety

Non-Proliferation

Envtl. Impact

Local Resource Use

Grid Connection



• Atomic Energy Act (Safety & Security)

• National Environmental Policy Act

• Treaty on the Non-Proliferation of Nuclear Weapons

• Federal Power Act

• Nuclear Energy Innovation Modernization Act

• Energy Policy Act

• Price Anderson Act

• Occupational Safety and Health Act

• Clean Air Act 

• Clean Water Act

• Nuclear Waste Policy Act

• Energy Reorganization Act

Sample Laws to Consider

• State health and safety laws

• State environmental laws

• State tort laws

• State utility laws

• Convention on Nuclear Safety

• International Safeguards Agreements

• Paris & Vienna Conventions

• Convention on Supplementary Compensation

• Statute of the IAEA

• And more!!



Deep Dive – NRC Regulation

Choosing a Framework
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Materials Framework
(Industrial Facilities & 
Particle Accelerators) 

(“Parts 30-39”)

Utilization Facility Framework
(Nuclear Reactors) 
(“Parts 50-53”)

Hybrid Framework

Atomic Energy Act – Framework Options

Atomic Energy Act mentions of fusion = 0

Provides space for techno-legal evaluation
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NRC Public Meeting Process – Framework Selection

2020 2021 2022 2023

NRC staff  public 
meeting period

NRC staff  to submit options 
paper to Commission 
(Jan. 2023)

Commission decides 
regulatory framework
(Apr. 2023)

Public Meeting

Key Letters
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Techno-Legal Case – Fitting Fusion 

Source: January 6, 2021Presentation to NRC
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Techno-Legal Case

Source: January 6, 2021Presentation to NRC



Techno-Legal Case

Fusion Device

• Neutron and photon radiation
• In-process fuel/accelerated particles and exhaust
• Activated shielding

Accelerator (inc. Cyclotron)

• Neutron and photon radiation
• In-process fuel/accelerated particles and exhaust
• Activated shielding

Key Concept: Fusion’s impacts are fundamentally 
similar to that of a particle accelerator.

Source: March 23, 2022 Presentation to NRC 20



Techno-Legal Case

Source: March 23, 2022 Presentation to NRC
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Findings

• NRC Staff – Hybrid Approach
o Part 30 can handle fusion & can scale
o Unclear on how to address unknown unknowns

• Commission – Materials Framework Approach
o Part 30 works, let’s use that

NRC Chair Christopher T. Hanson: “Licensing near-term 
fusion energy systems under a byproduct material 
framework will protect public health and safety with a 
technology-neutral, scalable regulatory approach.”

CMR Caputo and 
her Chief of  Staff

22More available at https://www.nrc.gov/reactors/new-reactors/advanced/policy-development/fusion-energy.html

https://www.nrc.gov/reactors/new-reactors/advanced/policy-development/fusion-energy.html


Deep Dive – NRC Regulation

Going Forward



Implementation of Materials Framework

Available Vehicles 

Guidance
(e.g., NUREG rev.)

New Part
(e.g., Part 38)

NRC Considerations
• Legal permissibility (role of guidance vs. rules to incorporate desired controls)
• Ability to support Agreement State implementation
• Ease of resolution (simplest path often best path)
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Licensing at State Level

Source: NRC Website
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Tritium Management
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International Regulation
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Factory Production

Source: Boeing / Creative Commons
28



Life Lessons
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“Winning” at Nuclear Regulation Is Not Everything

Indian Point Nuclear Power Plant
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Today’s Regulatory Battles Reflect Past Challenges

Crow Butte Uranium Mine
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Regulatory Approval is Only Part of Public Acceptance

Source: Seth Hoedl Presentation to NRC (March 30, 2021)Yucca Mountain DOE Slide
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Questions?

Sachin Desai
General Counsel

Helion Energy
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