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Embargo: 
Wednesday, December 6th at Noon US Eastern Time / 6 p.m. Paris Time

Interviews with Dr. Bernard Bigot, Director-General of ITER are available

Contacts: 
U.S: Marshall Hoffman, H&H, +1 703 533-3535, marshall@hoffmanpr.com 
France: Sabina Griffith, ITER, +33 6 27 96 14 82, Sabina.Griffith@iter.org
U.K: Juliet Heller, H&H, +44 (0) 1621 868083, +44 (0) 7946 616150(m),
juliet@julietheller.co.uk
Canada: Terry Collins, +1-416-878-8712, tc@tca.tc

Video b-roll, hi-resolution pictures & individual contributions from 7 members
available: www.iter.org/worldsmostcomplexmachine50percentcomplete 

World's Most Complex Machine 
is 50 Percent Completed

ITER is proving that fusion is the future source 
of clean, abundant, safe and economic energy

The International Thermonuclear Experimental Reactor (ITER), a project to prove that fusion power
can be produced on a commercial scale and is sustainable, is now 50 percent built to initial operation.
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Fusion is the same energy source from the Sun that gives the Earth its light and warmth.

ITER will use hydrogen fusion, controlled by superconducting magnets, to produce massive heat
energy. In the commercial machines that will follow, this heat will drive turbines to produce electricity
with these positive benefits:

Fusion energy is carbon-free and environmentally sustainable, yet much more powerful than
fossil fuels. A pineapple-sized amount of hydrogen offers as much fusion energy as 10,000 tons
of coal.
ITER uses two forms of hydrogen fuel: deuterium, which is easily extracted from seawater; and
tritium, which is bred from lithium inside the fusion reactor. The supply of fusion fuel for
industry and megacities is abundant, enough for millions of years.
When the fusion reaction is disrupted, the reactor simply shuts down-safely and without external
assistance. Tiny amounts of fuel are used, about 2-3 grams at a time; so there is no physical
possibility of a meltdown accident.
Building and operating a fusion power plant is targeted to be comparable to the cost of a fossil
fuel or nuclear fission plant. But unlike today's nuclear plants, a fusion plant will not have the
costs of high-level radioactive waste disposal. And unlike fossil fuel plants, fusion will not have
the environmental cost of releasing CO2 and other pollutants.

ITER is the most complex science project in human history. The hydrogen plasma will be heated to
150 million degrees Celsius, ten times hotter than the core of the Sun, to enable the fusion reaction.
The process happens in a donut-shaped reactor, called a tokamak(*), which is surrounded by giant
magnets that confine and circulate the superheated, ionized plasma, away from the metal walls. The
superconducting magnets must be cooled to minus 269°C, as cold as interstellar space.

The ITER facility is being built in
Southern France by a scientific
partnership of 35 countries. ITER's
specialized components, roughly 10
million parts in total, are being
manufactured in industrial facilities all
over the world. They are subsequently
shipped to the ITER worksite, where
they must be assembled, piece-by-
piece, into the final machine.

Each of the seven ITER members-the
European Union, China, India, Japan,
Korea, Russia, and the United States-
is fabricating a significant portion of
the machine. This adds to ITER's
complexity. 

In a message dispatched on December
1 to top-level officials in ITER
member governments, the ITER project reported that it had completed 50 percent of the "total
construction work scope through First Plasma" (**). First Plasma, scheduled for December 2025, will
be the first stage of operation for ITER as a functional machine.

"The stakes are very high for ITER," writes Bernard Bigot, Ph.D., Director-General of ITER. "When
we prove that fusion is a viable energy source, it will eventually replace burning fossil fuels, which are
non-renewable and non-sustainable. Fusion will be complementary with wind, solar, and other
renewable energies.
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High-res photos, other materials: 
www.iter.org/worldsmostcomplexmachine50percentcomplete

"ITER's success has demanded extraordinary project management, systems engineering, and almost
perfect integration of our work.

"Our design has taken advantage of the best expertise of every member's scientific and industrial base.
No country could do this alone. We are all learning from each other, for the world's mutual benefit."

The ITER 50 percent milestone is getting significant attention. 

"We are fortunate that ITER and
fusion has had the support of
world leaders, historically and
currently," says Director-General
Bigot. "The concept of the ITER
project was conceived at the 1985
Geneva Summit between Ronald
Reagan and Mikhail Gorbachev.
When the ITER Agreement was
signed in 2006, it was strongly
supported by leaders such as
French President Jacques Chirac,
U.S. President George W. Bush,
and Indian Prime Minister
Manmohan Singh.

"More recently, President Macron
and U.S. President Donald Trump
exchanged letters about ITER
after their meeting this past July.
One month earlier, President Xi Jinping of China hosted Russian President Vladimir Putin and other
world leaders in a showcase featuring ITER and fusion power at the World EXPO in Astana,
Kazakhstan. 

"We know that other leaders have been similarly involved behind the scenes. It is clear that each ITER
member understands the value and importance of this project."

(For the full text of the "Statement on ITER Progress" sent to government leaders, which notes the
recent achievements and contributions by each ITER member, see here.) 

Why use this complex manufacturing arrangement?

More than 80 percent of the cost of ITER, about $22 billion or €18 billion, is contributed in the form of
components manufactured by the partners. Many of these massive components of the ITER machine
must be precisely fitted-for example, 17-meter-high magnets with less than a millimeter of tolerance.
Each component must be ready on time to fit into the Master Schedule for machine assembly. 
 
Members asked for this deal for three reasons. First, it means that most of the ITER costs paid by any
member are actually paid to that member's companies; the funding stays in-country. Second, the
companies working on ITER build new industrial expertise in major fields-such as electromagnetics,
cryogenics, robotics, and materials science. Third, this new expertise leads to innovation and spin-offs
in other fields. 

For example, expertise gained working on ITER's superconducting magnets is now being used to map
the human brain more precisely than ever before. 

The European Union is paying 45 percent of the cost; China, India, Japan, Korea, Russia, and the
United States each contribute 9 percent equally. All members share in ITER's technology; they receive
equal access to the intellectual property and innovation that comes from building ITER.

http://www.iter.org/worldsmostcomplexmachine50percentcomplete
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When will commercial fusion plants be ready?

ITER scientists predict that fusion plants will start to come on line as soon as 2040. The exact timing,
according to fusion experts, will depend on the level of public urgency and political will that translates
to financial investment.

How much power will they provide?

The ITER tokamak will produce 500 megawatts of thermal power. This size is suitable for studying a
"burning" or largely self-heating plasma, a state of matter that has never been produced in a controlled
environment on Earth. In a burning plasma, most of the plasma heating comes from the fusion reaction
itself. Studying the fusion science and technology at ITER's scale will enable optimization of the plants
that follow. 

A commercial fusion plant will be designed with a slightly larger plasma chamber, for 10-15 times
more electrical power. A 2,000-megawatt fusion electricity plant, for example, would supply 2 million
homes.

How much would a fusion plant cost and how many will be needed?

The initial capital cost of a 2,000-megawatt fusion plant will be in the range of $10 billion. These
capital costs will be offset by extremely low operating costs, negligible fuel costs, and infrequent
component replacement costs over the 60-year-plus life of the plant. Capital costs will decrease with
large-scale deployment of fusion plants.

At current electricity usage rates, one fusion plant would be more than enough to power a city the size
of Washington, D.C. The entire D.C. metropolitan area could be powered with four fusion plants, with
zero carbon emissions. 

"If fusion power becomes universal, the use of electricity could be expanded greatly, to reduce the
greenhouse gas emissions from transportation, buildings and industry," predicts Dr. Bigot. "Providing
clean, abundant, safe, economic energy will be a miracle for our planet."

*     *     *

Footnotes: 

* "Tokamak" is a word of Russian origin meaning a toroidal or donut-shaped magnetic chamber.
Tokamaks have been built and operated for the past six decades. They are today's most advanced fusion
device design.

** "Total construction work scope," as used in ITER's project performance metrics, includes design,
component manufacturing, building construction, shipping and delivery, assembly, and installation.

 

*     *     *
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