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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.



In order that the strands, which contain the Niobium and Tin, can achieve superconductivity at the operating
temperature of about -269 °C (4 K), the jacketed conductor has to be reacted at up to 650 C for about 250
hours to form the intermetallic compound, Niobium-Tin. For the ITER program, the cable is contained in a
jacket of Incoloy 908 which has nearly the same thermal shrinkage as the superconductor and avoids a
degradation of the current density capability of the superconductor which would occur if stainless steel were
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Fig. 1. Several Layers of the CSMC Outer Module in Various Stages of Fabrication at the JAHT Facility

to be used. However, the Incoioy 908
material with its fabrication and
manufacturing stresses, is susceptible to so-
called Stress Accelerated Grain Boundary
Oxidation (SAGBO) at the heat treatment
temperature when even minute quantities of
oxygen or water vapour are present. As a
result, a process consistent with avoiding
SAGBO and with large scale coil fabrication
requirements was developed as part of the
CSMC program. This was an intensive,
successful, multi-year effort of basic studies
and manufacturing process development
between the Japan Home Team (JAHT) and
the USHT.

The USHT has the responsibility for
manufacturing the 10 layer inner module of
the CSMC and the JAHT has the
responsibility for the 8 layer outer module.
Both teams wind the conductor into the
shape required for individual layers before
reacting the conductor to form the Niobium-
Tin. The USHT used a vacuum furnace to
provide an environment for SAGBO prevent-
ion for the outside of the jacket, while the
inner volume of the jacket (cable space) was

Fig. 2. First Layer of the Inner Module Being
Assembled at the USHT Facility
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protected by purging with a flow of Argon. The JAHT encloses a wound layer in a retort which is then placed
in a furnace at atmospheric pressure. SAGBO is prevented by a purge gas flow with Argon in the retort
outside & inside the conductor jacket. Heat treatment of layers of conductor for the CSMC started in 1996
and finished in March, 1998. All 18 layers (about 85 t total) were successfully heat treated without SAGBO.
This was a significant milestone for both Home Teams and for ITER.

After heat treatment of each layer, the turn insulation is applied and the layers are assembled into a module.
As of mid-April, 98, three layers have been assembled by each Home Team. This represents a successful
demonstration of the wind, react, insulate, and transfer process for ITER scale coils.

Completion of the CSMC modules is expected in 1998 to be followed by assembly with structural
components and testing in a facility at the Japan Atomic Energy Research Institute. The tests will involve the
CSMC as well as three insert coils, two being manufactured by the JAHT and one by the Russian Federation
Home Team (RFHT).

PROGRAMME OF THE 17™ IAEA FUSION ENERGY CONFERENCE
by Drs. T. J. Dolan and U. Schneider, IAEA

The Programme Committee for the 17th IAEA Fusion Energy Conference, to be held in Yokohama 19-24
October 1998, met in Vienna 11-13 May. The Programme Committee consisted of 22 scientists from
Europe, Japan, Russia, USA, China, India, Brazil, and the IAEA. Dr. Derek Robinson (UK) served as
Programme Committee Chair, and Dr. Teruo Tamano (Japan) as Vice Chair. The Committee considered
370 abstracts that were submitted and selected 107 papers for oral presentation and 240 for poster
presentation. The selected papers are covering the following eight categories:

EX Magnetic Confinement Experiments
TH Magnetic Confinement Theory and

Modeling
CD Plasma Heating and Current Drive
EDA ITER Engineering Design Activities

IF inertia! Fusion Energy
IC Innovative Concepts
FT Fusion Technology and Reactor Concepts
SA Safety, Environmental, and Economic

Aspects of Fusion.

The Yokohama Convention
complex with the national
Convention Hall, Conference
Center in which the Conference
will be held, Exhibition Hall and
the hotel (far left)


