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US FUSION COMMUNITY DISCUSSION ON FUSION STRATEGIES
by W. A. Marton, USDOE

On April 26 through May 1, 1998, a US Fusion Community Forum for Major Next-Step Experiments was held
at Madison, Wisconsin to address a recommendation of a US Fusion Energy Sciences Advisory Committee
(FESAC) pane) chaired by Hermann Grunder last fall. About 180 scientists and engineers participated,
representing virtually all of the US fusion institutions, disciplines and research approaches. The agenda
strongly emphasized broad discussion, with more than half of the time reserved for open discussion.

The subject Grunder panel recommendation, which provided the motivation for the forum, consisted of two
parts paraphrased as follows, "...it is prudent for the international community to examine ITER options that
involve reconsideration of the fundamental trade-offs between cost and mission...directed at examining
lower-cost, reduced scope options in the interest of achieving a fusion-energy-producing plasma experiment
on the fastest possible schedule" (This part is being addressed by the ITER Special Working Group (SWG)
and "in preparation for this international activity, it is essential that the United States initiate a domestic study
with broad fusion community involvement to explore the many options" (This part was addressed by the
forum).

The forum objectives were the following:

1. Identify a set of candidate "credible" strategy options for advancing fusion energy which have broad US
fusion community support,

2. Take a step toward a more effective method of building US fusion community consensus and set the
stage for continuing this process, and

3. Provide a sense of the US fusion community views on potential major next steps in fusion energy
research as background for the US input into the ITER SWG discussions.

The first day of the forum was dedicated to receiving input from outside the US fusion community. This
stimulated the forum participants to think beyond their usual frame of reference and provided a useful starting
point for the forum. The following presentations were made:

1. Bob Rosner, University of Chicago, described the experience of the US Astronomy and Astrophysics
community in program planning and consensus building.

2. Don Reeder, University of Wisconsin, described the corresponding experience of the US High Energy
Physics community including the role of their periodic "Snowmass Meeting."

3. Steve Fetter, University of Maryland, provided perspective on the possibilities and implications of climate
change including potential opportunities for introduction of fusion energy into the electric power market
after the year 2050.

4. Tom Cochran, Natural Resources Defense Council, provided an environmental perspective on his
experience with large nuclear projects such as the Liquid Metal Fast Breeder Reactor and suggested how
some of these experiences might relate to ITER.

For the next two days, fusion program strategy options were presented and key fusion program issues were
addressed including community ideas for major next step experiment options. The Forum then formed into 6
smaller groups where every participant was invited to present his/her views and to express opinions about
strategic options.

On the last day of the Forum, Gerald Navratil, Columbia University, one of the organizers, presented a
summary to Martha Krebs, Director of Energy Research in the US Department of Energy, who has
responsibility for the US fusion program, including the following conclusions and next steps:

1. Burning plasma physics should be the primary priority in a strategy for a major next step experiment.
2. The size and cost of major development steps give an impression of the size and cost of the final

product; therefore, major steps in developing the scientific and technical basis for a practical source of
fusion energy need to recognize this.

3. Capability to incorporate innovation should be emphasized if the next step experiment is to be
"attractive".

4. Three general strategy options were identified during the Forum as follows:

a) Single Integrated Step, in which an integrated step forward is taken now with the Tokamak. This
option was discussed in the context of a reduced cost ITER. The sentiment was that the US should
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emphasize during the SWG process the incorporation of as many Advanced Tokamak features as
possible into ITER as a way of possibly reducing size and cost and increasing attractiveness. The
participants felt that if the other ITER partners agree to build such a machine, then the US should
participate in the construction.

b) Multiple Machine Approach, in which smaller, phased, or sequential steps are taken on the way to a
demonstration reactor. For this option, the principal elements would be a copper DT ignition device
and a superconducting DD steady state device. Examples supported of the former range from
Ignitor to the PCAST device; examples supported of the latter are TPX or KSTAR type devices.
Since some of these devices could be in the billion or multi-billion dollar cost range, the need for
international collaboration was recognized as a necessity.

c) Deferral of Major Next Step, in which innovative concept development would be emphasized while
further deferring any major next step in fusion development. Those concepts which are able to
advance to significant levels of performance while retaining the potential for reactor attractiveness
would then qualify for major next step candidacy.

5. A summary of the views of the participants on these strategies follows:

a) Both the Single Integrated Step and Multiple Machine strategies had substantial support.
b) The Deferral strategy had no broad support.
c) If the US fusion community were empowered to make the choice now, the multiple machine

strategy would be preferred over the single step approach. However, the consensus was that the
US should remain in the ITER EDA. Along these lines, a combination of these two approaches was
also supported, in which ITER should proceed to a construction decision in 3 years, during which
time modest US evaluation of multiple machines should continue. If ITER did not proceed into
construction, then the multiple machine approach would be available for further study.

6. In response, Dr. Krebs commented favourably on the restructuring occurring in the US Fusion Energy
Sciences program and encouraged a continuing focus on innovation in pursuit of these strategies. In
this regard, she indicated that the ITER process has been valuable, that it is important for the ITER
Parties to complete the three-year extension with a focus on reduced cost and innovation capability, and
to decide whether to construct ITER.

7. The participants are beginning to prepare a report of the Forum, including additional explanation of the
rationale behind the three strategies. Working groups were identified for this purpose, and a meeting in
San Diego is scheduled for June 18-19, 1998, for the purpose of report co-ordination under the
chairmanship of Charles Baker. The current plan is to have the report submitted to DOE by the end of
July 1998, for presentation to FESAC later that month.

ITER CENTRAL SOLENOID MODEL COIL HEAT TREATMENT COMPLETE AND
ASSEMBLY STARTED
by Dr. R.J. Thome Division Head, and Dr. K. Okuno, Design and CS R&D Group Leader,
Superconducting Coils and Structure Division (for the ITER Joint Central and Home Teams)

A major R&D task in the ITER program is to fabricate a Superconducting Model Coil for the Central Solenoid
(CSMC) to establish the design and fabrication methods for ITER size coils and to demonstrate conductor
performance. This task was extensively covered by the article on the Central Solenoid Model Coil Project*.
The heart of the coil is the Cable-in-Conduit conductor which is required to carry 46kA. The finished Model
Coil will have a maximum field of 13 T, a bore diameter of 1.6 m, and a stored energy of 640 MJ.

The cable of the conductor has about 1000 strands of Niobium-Tin superconductor. The strands are initially
cabled and then inserted into a jacket which provides structural strength for the coil. Strand production and
cabling has been done by all four ITER Parties and jacketing of the conductor has been done by the
European Union Home Team (EUHT) with Incoloy 908 jacket material supplied by the United States Home
Team (USHT). About 6000 m of this conductor has been completed for the CS Model Coil.

"Central Solenoid Model Coil Project" by R.J. Thome, K. Okuno, B.J. Green (ITER Joint Central Team), R. Jayakumar (US
Home Team), H. Tsuji (JA Home Team) for the Project Staff, ITER EDA Newsletter, Vol. 6, No. 3, March 1997.


