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Opinion

The ultimate source of energy in the universe is nuclear fusion. It powers the sun and the
stars. To work, extremely high temperature and high-pressure gases - plasmas -- are required.
The stars hold their plasmas by gravity. On earth in an attempt to harness fusion for electric
power production, magnetic fields are required to hold fusion plasmas, an extremely difficult
task. Decades ago, a Russian magnetic field configuration - the tokamak - appeared promising
and countries built ever larger tokamak experiments to develop this “Magnetic Bottle.”
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The aim was to progress to a system large enough that more energy would be produced
than was required to heat the fusion plasma. While substantial progress was made, ever
so slowly the promise of commercially viable tokamak fusion power ebbed away. Some
recognized the situation, but most simply continued to increase the size of their tokamaks
and their budgets [1-4].

Currently, there are several large tokamak experiments worldwide. The largest is ITER
under construction in France. ITER’s goal is to create a tokamak plasma that produces ten
times more energy than was used to heat the plasma. ITER was originally envisioned to cost
roughly $5 billion, a level that might extrapolate to a reasonably priced tokamak fusion power
plant.
But reality slowly intervened, and the cost of ITER escalated. ITER managers now contend
that ITER’s cost is roughly $22 billion. The U.S Department of Energy, which is supposed to
be paying 9% of total ITER costs, has estimated that actual ITER costs are roughly $65 billion.
Even at $22 billion, the cost of an ITER-like electric power plant would be roughly ten times
the cost of a nuclear fission power plant, a totally unacceptable cost.
But that’s not all. The easiest fusion fuel combination -- not easy -- involves two isotopes of
hydrogen, deuterium and tritium. Deuterium occurs in water and is easily extracted. Tritium
does not exist in nature and decays radioactively. It must be produced.

It’s now recognized that world supplies of tritium are inadequate for future fusion pilot
plants, let alone commercial fusion reactors. In other words, fusion researchers are developing
a fusion concept for which there will not be enough fuel! But related research nevertheless
continues.

How could this happen? First, the cost escalation happened so slowly that it went almost
unnoticed. Fusion researchers have done their own program reviews for over 60 years. In effect
“The foxes are guarding the henhouse.” Practical electric power engineers, utility executives,
and others who are not members of the fusion mafia have been excluded from fusion program
evaluation. We recently urged the Secretary of Energy to appoint an independent panel to
conduct the objective, independent evaluation necessary to lay these facts bare. The Secretary
gave our request to the leader of the fusion program, who responded that the program is
guided by two recent fusion panels. Those panels consisted of fusion physicists and related
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researchers - most with vested interests in continuing the current
program [4-8].

The situation is tragic. With so many people and institutions at
risk of losing jobs and funding, the “wagons have been circled,” and
programs continue. Talented people and large sums of money are
being wasted; the current annual U.S. fusion budget is over $650
million.
And that’s not all. ITER will yield roughly 30,000 tons of
radioactive waste. Researchers feel this is not a problem because
the waste will radioactively decay in roughly 100 years, which they
feel is acceptable. Acceptable?

Is there hope for commercially viable fusion power? Yes,
because other “magnetic bottles” and fusion fuel cycles exist. The
related physics is much more difficult, but we won’t know if any
of these options are workable unless we try. Currently, there’s no
government support for these options.
We continue to have hope for viable fusion power. However,
without sharp focus, capable management, and independent
oversight, it won’t happen. Change will be traumatic and will take
political courage. It’s up to Congress and the White House to act.

If a graphic is deemed useful, the following might be considered
(Figure 1):

Figure 1
A cutaway pictorial of the core of the ITER tokamak, showing
the donut shaped plasma (blue) inside a massive, complicated
magnet arrangement. For size, note the person in the lower right
side. From ITER.org.
(Note: Permission to use this figure was granted by the ITER
organization, as long as we “kindly credit us @iter.org.”
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