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In this Report:  

•	 Fusion energy is clean, safe, and has the potential to be a key secure energy source 

for the long term.   

•	 To have a successful fusion energy program, the United States needs strong leader-

ship and an energy-driven mission. 

•	 ASP recommends creating the position of “Deputy Under Secretary for Fusion En-

ergy” within the Office of the Under Secretary for Science and Energy.  This person 

would be politically responsible for and oversee the development of fusion as an 

energy source, with the goal of developing a fusion energy pilot plant in a short 

time-frame. 

Interact:
Join our discussion on Twitter with the hashtag #ASPFusion
Discuss America’s plans for fusion with the authors at @CarolineWurden and 
@TheAndyHolland
Learn more about ASP at @amsecproject
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ASP hosted a roundtable discussion of fusion experts on December 4, 2014. The 

roundtable discussion, held under “Chatham House Rules,” informed this report. ASP 

and the authors are solely responsible for the contents of this report.
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Introduction

A modern and thriving economy depends on its energy supply. Choices we make today will decide America’s 
energy mix for the next generation. Over the next several decades, almost all of our country’s power plants 
will have reached the end of their life and will need to be replaced. We need to make the choices today on 
what those future plants will be. We must develop energy technologies that will power America’s economy 
for the next generation – technologies that are also clean, safe, secure and abundant. One technology holds 
great promise in meeting our needs: energy from fusion. It is a national security imperative that America 
demonstrates practical fusion power in a short timeframe. This will set the stage for full-scale commercial 
power that will drive American prosperity for the next century. 

Fusion is energy released by forcing atomic nuclei together—the 
same process that powers the sun. The primary fuel for fusion is 
derived from ordinary water. By fusing together two hydrogen 
atoms, enormous amounts of energy are produced. The heat from a 
fusion reaction could be used, like ordinary power plants today, to 
spin a steam generator to make electricity. 

Fusion is clean. Energy from fusion produces no greenhouse gases 
or air pollutants. Fusion is secure. The only byproducts of the 
fusion process are helium and a fast neutron, which carries the heat 
to make steam, meaning there is none of the long-lived radioactive 
waste produced by conventional nuclear fission reactors.

Fusion will spark monumental scientific achievements. The positive spillover effects of the US fusion program 
are already being felt. Fusion scientists are making advancements in superconductors, which have a wide range 
of industrial applications. They are also developing super-power lasers and new high-efficiency semiconductor 
light sources, large and small-scale robotics, and pushing the progress of supercomputing and modeling.

When thinking about fusion as a future 
energy source, it is important to remember 
that the energy mix of tomorrow will not 
look like the one today. The price of carbon 
emissions (either explicit or implicit) will go 
up, making standard fuels more unattractive 
over time (see figures TS-12 and TS-19 in the 
IPCC Mitigation Report). The demands for 
large scale electrical generation will continue 
to increase around the world. Fusion holds 
promise in addressing these future needs. As 
an emissions-free power source, fusion energy 
would become economically attractive.

Source: IPCC Mitigation Report

http://www.ipcc.ch/pdf/assessment-report/ar5/wg3/ipcc_wg3_ar5_technical-summary.pdf
http://www.ipcc.ch/pdf/assessment-report/ar5/wg3/ipcc_wg3_ar5_technical-summary.pdf
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Scientists have made extraordinary progress on fusion energy 
over the past few decades. Exponential increases in power 
generation have been achieved – from only a few watts in the 
1980’s to 16 million watts (16 megawatts) in 1997.  Further 
progress is possible, but budget cuts have caused significant 
delays. To have a successful fusion energy program, the 
United States needs strong leadership and an energy-
driven mission. 

The US fusion program has large challenges to overcome. 
Political will, good management, and sufficient funding are 
needed to develop it into an energy program. Because the 
development of fusion is a long-term goal, it is difficult to 
get lasting political will and financial support.

America’s Competitors

Fusion is a national priority for America’s foreign competitors. China, South Korea, and Europe all have 
specific goals, timescales, and funding to implement successful fusion energy programs. South Korea is 
designing a fusion power demonstration reactor, in collaboration with Princeton Plasma Physics Laboratories, 
called K-DEMO. The country’s National Fusion Research Institute has plans to complete it in the 2030’s. 
South Korea is running K-STAR, a superconducting tokamak, and contributing to ITER. The South Korean 
Ministry on Education, Science, and Technology said in 2012 that developing technologies to build K-STAR 
would be a priority for the next 10 years. This puts them on track to build a commercial fusion power plant 
between 2022 and 2036.

Background on US Fusion

Fusion was once a national priority.  In the 1970’s, in response 
to the oil crisis, fusion funding increased and there was more 
political support for fusion energy in Congress. Washington, 
New Mexico, Maryland, New Jersey, Massachusetts, 
California, Wisconsin, Florida, New York, and Tennessee had 
DOE funded fusion experiments. As the program suffered 
budget cuts, multiple experiments were shut down. Now 
the states that have major fusion experiments are California 
(DIII-D tokamak at General Atomics and NIF at LLNL), 
Massachusetts (Alcator C-Mod at MIT), and New Jersey 
(NSTX-U at PPPL).

Fusion experiments are housed in two offices in DOE.  Magnetic Confinement Experiments (tokamaks) are 
housed in the Office of Science, and Inertial Confinement Experiments are housed in the National Nuclear 
Security Administration. In the Office of Science, the United States has no plans to develop a comparable 

Source: Fusion Power Associates

NSTX-U tokamak at PPPL
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superconducting experiment (in the next 10 years) to the Asian superconducting machines. 

The US is not advancing fusion as an energy program. Fusion technology must be advanced along with fusion 
science. It is a problem that fusion is thought of as a science experiment, not an energy program. The level 
of seriousness to develop technology is not high in the US, and focus is not on fusion energy, but rather on 
science.  

The Development of Nuclear Fission as a Case Study

The United Stated has developed nuclear energy before. The first nuclear 
fission reactor (Chicago Pile 1) was built in 1942. Less than a decade-
long effort developed the new technology to a working nuclear powered 
submarine (the USS Nautilus, authorized in 1951 and launched in 1954). 
Admiral Hyman Rickover was instrumental in managing that transition, 
and the path he set us on still defines the US nuclear plan. We must get 
the United States back on track to build nuclear fusion power plants 
in a short time frame. 

The fusion community needs strong political leadership to develop it as 
an energy program. At the moment, due to declining budgets, there is 
in-fighting between different experiments and no unified plan for how 
to advance the US fusion program. Just as the Manhattan project had 
Lieutenant General Groves to direct the development of the nuclear 
bomb, and the nuclear fission program had Admiral Rickover to direct the 
creation of the Nuclear Navy, so too does the fusion program need a leader charged with the political directive 
to build a working fusion power plant.

Recommendations

ASP recommends creating the position of “Deputy Under Secretary for Fusion Energy” within the Office 
of the Under Secretary for Science and Energy.  This person would be politically responsible for fusion in 
both the Office of Science and in the National Nuclear Security Administration (NNSA), and would report 
directly to the Under Secretary for Science and Energy. It is appropriate for the position to be within the 
Department of Energy, because fusion directly fits within the declared mission of the Agency, as stated:

“The mission of the Energy Department is to ensure America’s security and prosperity by addressing 
its energy, environmental and nuclear challenges through transformative science and technology 
solutions.”

We need a strong, inspiring vision on how to develop fusion energy – one that fits with this mission 
statement. The mission of the new official must be energy, not solely science. If this were the explicit goal for 
the official, that would then drive future evolution of the program and enable many changes. 

Admiral Hyman G. Rickover
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It is possible to have a fusion experiment in the near term (a decade) that would produce energy. To achieve 
this, many parallel efforts and funding increases to as much as ten times the current level would be required, 
as outlined in the ASP Fusion White Paper.   As a first step, until such funding could be authorized and 
appropriated, a new position leading the US fusion program could set the program on a path towards energy. 
This new official would have the authority to set direction of the fusion program in both the Office of Science 
and the NNSA, while remaining a key part of the Department of Energy. 

Fusion must be an energy program; centered on developing a path to safe and economical fusion energy. It is a 
national security imperative that America demonstrates practical fusion power in a short timeframe. This will 
set the stage for full-scale commercial power that will drive American prosperity for the next century.

Further Reading

Fusion White Paper 2014 – 10 Year Plan for American Energy Security
Powering the Future – Prospects for Fusion Energy
FY-15 Omnibus Supports Fusion
10 Key Facts About Fusion
White Paper: America’s Energy Choices - 2014

https://www.americansecurityproject.org/fusion-white-paper-2014-10-year-plan-for-american-energy-security/
https://www.americansecurityproject.org/event-recap-powering-the-future-prospects-for-fusion-energy/
https://www.americansecurityproject.org/fy-15-omnibus-supports-fusion/
https://www.americansecurityproject.org/10-key-facts-about-fusion/
https://www.americansecurityproject.org/americas-energy-choices-2014/


The American Security Project (ASP) is a nonpartisan 
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world about the changing nature of national security in the 21st 
Century. 

Gone are the days when a nation’s security could be measured 
by bombers and battleships.  Security in this new era requires 
harnessing all of America’s strengths:  the force of our diplomacy; 
the might of our military; the vigor and competitiveness of our 
economy; and the power of our ideals. 

We believe that America must lead in the pursuit of our common 
goals and shared security.  We must confront international 
challenges with our partners and with all the tools at our disposal 
and address emerging problems before they become security 
crises.  And to do this we must forge a bipartisan consensus here 
at home. 
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and prominent former government officials. ASP conducts 
research on a broad range of issues and engages and empowers 
the American public by taking its findings directly to them via 
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We live in a time when the threats to our security are as complex 
and diverse as terrorism, nuclear proliferation, climate change, 
energy challenges, and our economic wellbeing.   Partisan 
bickering and age old solutions simply won’t solve our problems.  
America – and the world – needs an honest dialogue about 
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ASP exists to promote that dialogue, to forge that consensus, and 
to spur constructive action so that America meets the challenges 
to its security while seizing the opportunities that abound. 
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