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FOREWORD

Development of nuclear fusion as a practical energy source could provide
great benefits for ail mankind. This fact has been widely recognized and
fusion research has enjoyed a level of international co-operation unusual in
other scientific areas. From its inception, the International Atomic Energy
Agency has actively promoted the international exchange of fusion information.

In this context, the IAEA responded in 1986 to calls for expansion of
international co-operation in fusion energy development expressed at summit
meeting;, of governmental leaders. At the invitation of the Director General
there was a series of meetings in Vienna during 1987, at which representatives
of the world's four major fusion programmes developed a detailed proposal for
a joint venture called International Thermonuclear Experimental Reactor
Conceptual Design Activities. The Director General then invited each
interested party to co-operate in ITER activities in accordance with the Terms
of Reference that had been worked out. All four Parties accepted this
invitation.

ITER Conceptual Design Activities, under the auspices of the IAEA, began
in April 1988 and are scheduled to be completed in December 1990. The plan
includes two phases, the Definition Phase and the Design Phase. In 1988 the
first phase produced a concept with a consistent set of technical characteristics
and preliminary plans for co-ordinated R&D in support of ITER. The Design
Phase is producing a conceptual design, a cost estimate and a description of
site requirements. All information produced within the Conceptual Design
Activities is being made available for all ITER Parties to use either in their
own national programme or as part of a larger international collaboration.

As part of its support of ITER Activities, the IAEA is pleased to publish
the documents that summarize the results of the Conceptual Design Activities.



CONTENTS

1. INTRODUCTION 9

2. ORGANIZATION AND SCHEDULE 9
2.1 Organization 10
2.2 Schedule 12

3. HRST MEETING OF THE ITER COUNCIL (April 1988) 14
3.1 Transactions 13
3.2 Attendees 17
3.3 Report of the IMC to the Council 18
3.4 Rules of Procedure for the IMC 18
3.5 Council Charges to the ISTAC 21

4. SECOND MEETING OF THE ITER COUNCIL (July 1988) 22
4.1 Transactions 22
4.2 Attendees 29
4.3 ISTAC Report to the Council 30

5. THIRD MEETING OF THE ITER COUNCIL (November 1988) . 31
5.1 Transactions 31
5.2 Attendees 36
5.3 ISTAC Report to the Council 37
5.4 Press Release 39

6. FOURTH MEETING OF THE ITER COUNCIL 41
6.1 Transactions 41
6.2 Attendees 47
6.3 ISTAC Report to the Council 43
6.4 Charter of Ways and Means Working Group SO

7. LETTER REPORTS OF COUNCIL TO PARTIES AND IAEA . 51
7.1 November 1988 51
7.2 August 1989 52



1. INTRODUCTION

The ITER documentation series, of which this is the sixth report, began
with a concise record of the decisions and actions taken in establishing ITER.1

The contents of that first report include the Terms of Reference Concerning
Conceptual Design Activities for an International Thermonuclear Experimental
Reactor. The Terms of Reference, which were part of the IAEA's invitation to
the prospective parties, formally describe how the co-operative work of the
four Parties in the specified activities is directed and managed.

The first report in the series also covered activities from the initial
meeting of the ITER Quadripartite Initiative Committee in March 1987
through March 1988. The present report is intended to make available in
convenient form the essential information on "landmark" events in the
direction of the ITER activities from the first meeting of the ITER Council
(IC), in April 1988, through the letter report by the Council following their
fourth meeting in July 1989. This report therefore covers approximately the
first half of the Conceptual Design Activities, which are to be concluded in
December 1990.

The next section of this report provides, for convenient reference, an
overview of the organization and schedule that were adopted for the ITER
activities through 1990. The sections that follow contain, for each of the four
IC meetings during the period covered by this report, a copy of the official
record ot the transactions. The written reports of the ITER Management
Committee (IMC) and the ITER Scientific and Technical Advisory Committee
(ISTAC) to the IC in connection with the meetings are represented by
summaries, prepared by the ITER Secretariat. These summaries include direct
quotations of especially significant statements in the reports. In general, other
supporting material is included only if it is of more than transitory
significance.

2. ORGANIZATION AND SCHEDULE

The quadripartite co-operation on ITER Conceptual Design Activities is
organized in conformity with the Terms of Reference and is being carried out
on a schedule that ensures completion of the prescribed work by the end of
1990.

'LEISER, M., Establishment of ITER: Relevant Documents, ITER
Documentation Series, No. 1, IAEA, Vienna (1988).



2.1 ORGANIZATION

The Activities are directed and managed by the ITER Council (IC) and
the ITER Management Committee (IMC). The ITER Scientific and Technical
Advisory Committee (ISTAC) reviews ITER-related work and advises the IC.
The IC is responsible for the overall direction of the Activities and exercises
overall supervision of their execution. The IMC is responsible for the
execution of activities within the overall direction established by the IC. It
consists of the Managing Director of each Party's activities on ITER. The
four-member committee collectively manages the joint work, coordinates the
work by each party and reports to the IC.

When each Party accepted the IAEA's invitation to participate in the
ITER Conceptual Design Activities, the Party also designated its two members
of the earlier Provisional ITER Council to serve as its representatives on the
regular ITER Council. The Managing Director of each Party became that
Party's member of the IMC. Each Party nominated three persons to become
members of the ISTAC; all twelve were subsequently accepted and appointed
by the IC at its first meeting in April 1988. To date there has been no change
in the membership of the IC, the ISTAC and the IMC.

The Parties accepted the recommendation of the ITER Quadripartite
Initiative Committee at its October 1987 meeting for the chairmanship of the
IC, the ISTAC and the IMC during the Definition Phase. At its November
1988 meeting, the ITER Council appointed the three incumbent chairmen to
continue during the Design Phase of the Conceptual Design Activities. The
names and principal affiliations of the members of each body are as follows.

EURATOM

Japan

USA

USSR

Chairman

ITER COUNCIL

Prof. Paolo Fasella
Dr. Charles Maisonnier

Dr. Katsuhisa Ida
Dr. Sigeru Mori

*Dr. John F. Clarke
Dr. James F. Decker

Acad. Evgenij P. Velikhov
Dr. Nikolai Cheverev

CEC, Brussels
CEC, Brussels

STA, Tokyo
JAERI, Tokyo

DOE, Washington
DOE, Washington

Kurchatov, Moscow
SCUAE, Moscow
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ITER SCIENTIFIC AND TECHNICAL ADVISORY COMMITTEE

EURATOM

Japan

USA

USSR

Dr. Paul-Henri Rebut
Dr. Donald R. Sweetman
Prof. Francis Troyon

Prof. Nobuyuki Inoue
Prof. Tadashi Sekiguchi
Dr. Masatoshi Tanaka

Prof. Robert W. Conn
Prof. T. Kenneth Fowler
Prof. Paul H. Rutherford

Dr. Valerij A. Chuyanov
*Acad. Boris B. Kadomtsev
Dr. Vyacheslav A Krylov

JET, Abingdon
UKAEA, Abingdon
CRPP, Lausanne

Univ. Tokyo, Tokyo
Yokohama Natl. Univ.
JAERI, Naka

UCLA, Los Angeles
UC, Berkeley
PPPL, Princeton

Kurchatov, Moscow
Kurchatov, Moscow
Efremov, Leningrad

ITER MANAGEMENT COMMITTEE

EURATOM Prof. Romano Toschi NET, Garching

Japan *Dr. Ken Tomabechi JAERI, Naka

USA Dr. John R. Gilleland LLNL, Livermore

USSR Dr. Yurij A. Sokolov Kurchatov, Moscow

ITER Conceptual Design Activities from 1988 through 1990 entail
directly a total of about 80 to 100 person-years from each Party. Part of this
effort is spent domestically, part in joint work at the ITER Technical Site,
which is provided on behalf of the EC Party by the Federal Republic of
Germany at the Max Planck Institute for Plasma Physics (IPP), Garching.
During joint work sessions, about 45 scientists and engineers are in residence
for 5 to 7 months each year, while a comparable number continue work at
home locations and in short-term assignments at the joint work site. The
organization for the joint work is matrix in form, with coordinating functions
handled through four Projea Units and detailed design tasks carried out in
eight Design Units. Hie ITER Special Group, consisting of about seven

Chairman
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scientific professionals, is located year-round at the Technical Site to assist the
Project and Design Unit leaders in implementing their work programs between
the joint work sessions.

2.2 SCHEDULE

The current schedule for the Activities is outlined in Fig. 2-1. Major
milestones in management and direction of ITER work that were achieved
during the report period are as follows.

o First meeting of ITER Council 21-22 April 1988

o Technical site dedicated 23 April 1988

o Joint work under IMC begins at Technical Site 2 May 1988

o Informal meeting of ISTAC, at Technical Site . . . . 8-10 June 1988

o First formal meeting of ISTAC, at Vienna 13-15 July 1988

o Second meeting of ITER Council, at Vienna 26-27 July 1988

o First issue of ITER Newsletter September 1988

o First extended session of joint work ends . . . . 30 September 1988

o Draft of ITER Concept Definition distributed . . . . 7 October 1988

o Second meeting of ISTAC, at Vienna 20-22 October 1988

o Third meeting of ITER Council, at Vienna . . . 1-2 November 1988

o Session of joint work at Technical Site begins . . 20 February 1989

o Session of joint work at Technical Site ends 17 March 1989

o Second extended session of joint work begins 1 June 1989

o Third meeting of ISTAC, at Technical Site 26-28 June 1989

o Fourth meeting of ITER Council, at Vienna 12-13 July 1989

12
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FIG. 2-1. Outline of Schedule for ITER Conceptual Design Activities
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3. FIRST MEETING OF THE 1TER COUNCIL

3.1 TRANSACTIONS2

Delegations from the four Parties involved in the ITER activity met in
Vienna on Thursday and Friday, 21 and 22 April 1988, to conduct the first
formal meeting of the ITER Council (IC). The list of Attendees is
Attachment 1. The draft agenda for the meeting is Attachment 2.

Acting DG Zifferero welcomed the Delegations with remarks on the
global nature of the energy problem and its relationship to the growing world
population. He submitted that the ITER activity is, at least potentially, the
beginning of a concerted international effort to attack this long-range global
energy problem. The Ambassadors of the four Parties and the senior ITER
Council members each made brief remarks emphasizing the deliberate process
leading to the ITER activity, the importance of this international activity, the
supportive role of the IAEA and the strong support of each Party. Council
Chairman Clarke concluded the opening session with reference to the global
nature of the challenges facing mankind, the contribution fusion could make,
and the observation that future historians might see ITER as equally valuable
in its contribution to science and to international collaboration.

The agenda was accepted as presented. After a review of the discussions
of the Provisional ITER Council, IAEA Liaison Officer Leiser presented a
Report on IAEA Activities in Support of ITER (Attachment 3). The central
point for discussion in his report was the recommendation that the ITER
Secretariat in Vienna be composed of two persons, one of whom would be the
ITER Council Secretary and the other who would be the ITER Information
Officer with responsibility for an ITER Newsletter. At this point, ITER
Management Committee (IMC) Chairman Tomabechi reported on the
Secretariat work load analysis requested at the Provisional ITER Council
meeting. The IMC felt that an IMC Secretary located in Garching was
necessary in addition to the Vienna staff. Academician Velikhov suggested
that the Information Officer could serve a dual function of Information Officer
and ISTAC Secretary. The IC agreed to a three person Secretariat as
described above (and more fully in Attachment 4) with the understanding that
the Information Officer would have the capability to do technical writing on
his own. Upon further discussion, the IC was told that the Japanese Party
would volunteer to provide the IMC Secretary, the US Party would provide the
ITER Council Secretary and the USSR Party would provide the ITER
Information Officer and ISTAC Secretary. The Secretaries would be seconded

This section is a copy of the record of this meeting, without attachments.
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to the Agency as cost-free experts. The Council asked that these Secretaries
begin work at the earliest time. In a further clarification, the Council
discussed the scope of and responsibility for the Newsletter. It was agreed that
the Newsletter should be concerned with both the direct ITER activities and
the peripheral activities connected with ITER; it was also agreed that the IC
Chairman had the responsibility for the Newsletter which he could organize
as appropriate.

The Council then took up the matter of the participation of other
countries in ITER. It was agreed that Article 9 of the Terms of Reference
was clear and that consultations called for in Article 9 should be handled
through the Chairman who would communicate with each of the Parties on
such matters. The Council also suggested that the participation of other
countries should be considered at the earliest possible time. The IC noted
that the participation from Other Countries as defined in Article 9 would be
through one of the Party's teams. In the case of consideration of any of these
Other Country persons joining the joint work at the technical site, the IC
would request from the IMC its recommendation on the need for the specific
skills represented by the person(s) in the joint work.

The IC was informed by the EC Delegation that it had received from the
Canadian Government a formal request for involvement in the EC ITER work.
The members of the IC noted with interest the EC statement. The IC
therefore requested that at the appropriate point in the negotiations, the IMC
be provided with the information necessary to make a recommendation to the
IC on the suitability of the proposed Canadian participation.

IMC Chairman Tomabechi presented the IMC Report to the IC
(Attachment 5) dealing with the IMC organization, work plan, communications
and meetings. In the ensuing discussion, the IC agreed on the need for
flexibility in the IMC operation and emphasized the importance of involving
the home teams in the design work as much as possible. K. Tomabechi
assured the IC that there would be close communications between the joint
work team and the home teams. S. Mori raised the question of the level of
comprehensiveness of the R&D list being prepared by the IMC. Chairman
Clarke asked whether the R&D list would cover only the ITER-specific work
or the broader programmes beyond the ITER activity limits. K. Tomabechi
suggested that it would be useful to examine also long-range R&D beyond the
three-year period. He noted that while the IMC was responsible for
coordinating the ITER-specific R&D, the IMC would recommend to the IC
such longer term R&D needs. Dr. Tomabechi also presented the IMC's
proposed Rules of Procedure (Attachment 6) which were approved by the IC.

Preparations for the IAEA Nice Meeting were discussed. The IC agreed
with D. Nelson's suggestion that the total time for INTOR and ITER should
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not exceed that previously devoted to INTOR. It was also agreed that 40
minutes should be allotted for the summary INTOR paper. E. Velikhov then
suggested that the technical papers presented by the IMC (within two hours)
be followed by a scientific and technological status summary by the Chairman
of ISTAC. The IC accepted this suggestion and also asked J.F. Clarke to chair
this session and place the talks in the proper context.

K. Pinkau reported on the status of the preparations for the joint work
at IPP. He indicated that most of the Personnel Assignment Agreements were
completed, the facilities were ready for occupancy and that computer access
in IPP would follow rules in use at CERN. He asked that the IC take note
of this circumstance. The IC members expressed appreciation for the rapid
and excellent preparation of the joint design site and they also noted the
responsibility of the members of the design team to abide by the local rules.

Nominations for ISTAC were presented and the balance of expertise
represented by the membership was deemed fully appropriate. With that
judgement, the IC appointed the members of ISTAC (Biographies are
Attachment 7). After discussion, the IC adopted the ISTAC charges
(Attachment 8). ISTAC Chairman Kadomtsev then suggested that ISTAC
needed an informal meeting in IPP to organize itself and become familiar with
the evohition of the design work. After some discussion on this subject, the
IC agreed that ISTAC is encouraged to take the necessary organizing steps to
carry out its function including contacts with the IMC. In making these
contacts with the IMC, care should be taken to preserve the independence of
the ISTAC and the IMC.

The IC then took up the matter of the IMC work plan and the IC work
plan, specifically the meetings required over the remainder of the three-year
period. After reviewing the rasks suggested for each meeting and considering
the time pressures on the senior members of the Delegations, the IC agreed
to the following schedule of meetings: July and November, 1988; June and
November, 1989; and April, September, and December, 1990. Specific dates
are given in Attachment 9. With the change in IC meeting dates noted above,
the IC approved the IMC work plan for the Definition Phase as submitted.
The IC also agreed to hold the September, 1990 meeting in V/ashington
following the IAEA meeting to be held there. As a part of the discussion
about meetings, the IC agreed that ISTAC should arrange its meetings to
allow at least one week of review by IC of ISTAC reports before the IC
meeting at which the report would be discussed.

With these understandings, the ITER Council members expressed their
satisfaction that considerable progress had been made by the various
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participating bodies toward the initiation of the ITER activity. The Chairman
closed the meeting with his appreciation to all participants for their evident
dedication to the difficult tasks at hand.

3.2 ATTENDEES3

ITER Council
John F. Clarke, Chmn
Paolo Fasella
Charles Maisonnier
Katsuhisa Ida
Sigeru Mori
Evgenii P. Velikhov

US
EU
EU
JA
JA
SU

ITER Scientific and Technical
Advisory Committee
Boris B. Kadomtsev, Chmn SU
r. Kenneth Fowler US

ITER Management Committee
Ken Tomabechi, Chmn JA
Romano Toschi EU
Yurij A. Sokolov SU
John R. Gilleland US

EURATOM Delegation
Ernesto Canobbio
Klaus Pinkau

Soviet Delegation
L. G. Golubchikov
Alexander S. Mavrir
A V. Schischkin
A. V. Zhuravlev

i

Missions to IAEA
Michael Goppel
Takanori Kazuhara
A. V. Grabov
A. N. Rogov
Maurice J. Katz

Japan Delegation
Y. Seki

US Delegation
Charles E. Cooke
Charles Newstead
David B. Nelson
Michael Roberts
T. B. Robertson
T. R. Schultz

EC
JA
SU
SU
US

above.
Attachment 1 to the original record of the meeting includes the names listed
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3.3 REPORT OF THE IMC TO THE JTER COUNCIL (April 1988)4

The ITER Management Committee (IMC) has developed guidelines,
based on principles stated in the ITER Terms of Reference, for execution of the
ITER Conceptual Design Activities (CDA). The guidelines are subject to
change as the need arises during the course of the CDA.

"The organizational structure for design activities should have the
following two basic functions.

a) A coordinating function which stems from the need to define overall
objectives, performance and operating conditions of the apparatus and of each
component and to integrate systems and components. j
These functions are to be carried out by the Project Units.

b) Detailed design functions. The functions should be as comprehensive as
possible; in addition to the design proper, material issues, R&D and testing
should also be included. i
These functions are to be carried out by the Design Units. j

The Project Units and the Design Units report to the Management
Committee, which has the overall executive responsibilities of the ITER
conceptual design, as defined in the Terms of Reference. The Management
Committee may create, on ad hoc bases, Working Groups which will meet for
workshops of limited duration. The tasks to be assigned to those Units are
described in the Attachment 1." [Attachment 1 is reproduced here as Table 3-
i and Table 3-2.]

The IMC agreed that an electronic mail system should be established
between the relevant offices fo the ITER Parties as well as the IAEA.

Four Specialists' meetings in March and April developed a tentative work
plan and time schedule for organizing subsequent meetings of specialists.

3.4 RULES OF PROCEDURE FOR THE ITER MANAGEMENT
COMMITTEE (April 1988)

The following rules were proposed by the IMC and approved by the IC
on 21 April 1988.

"Article 1
The IMC acts by unanimity.

4A summary by the ITER Secretariat of the 10-page report by the IMC.
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TABLE 3-1. PROJECT UNIT RESPONSIBILITIES IN ITER
CONCEPTUAL DESIGN ACTIVITIES

Unit

Physics

Basic Device
Engineering

Nuclear Engineering

System Analysis

Responsibilities

plasma parameters
confinement and operation limits
integrated plasma operation scenarios
(beating, current drive, burn control,
disruption)
plasma edge physics
fuelling system requirements
diagnostics and experimental plan
R&D definition

system integration and basic device layout
machine operation and control
co-ordination of Design Units
(Magnet, P.F. System, Containment Structures
Assembly/Maintenance, Heating and CD Systems,
Divertor)
R&D definition

nuclear testing programme
materials
tritium production scenarios
testing programme
co-ordination of Design Units
(Fuel/Exhaust Systems, First Wall, Blanket)
R&D definition

parametric studies
cost analysis
availability and reliability analysis
safety and environment
plant layout, site and services
design documentation
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TABLE 3-2. DESIGN UNIT RESPONSIBILITIES IN ITER
CONCEPTUAL DESIGN ACTIVITIES

Unit

Magnet

Poloidal Field System

Containment Structures

Plasma Facing Component

Blanket

Heating and Current Drive
System

Fuelling and Exhaust System

Assembly and Maintenance
System

Responsibilities *

superconductor development
toroidal and poloidal coil design
T.F. coil power supply
protection

plasma configuration
transient electromagnetics
poloidal field system design
P.F. coil power supply

vacuum vessel and ports
shielding structure
cryostat and outer containment

first wall
divertor/Iimiter
protection materials

shielding blanket
breeding blanket
breeding/multiplier materials

neutral beam system
lower hybrid, ECR, ICR

pumping system
T extraction and purification
fuelling systems

maintenance scenarios
remote handling equipment
transporter and end effectors
procedure
testing programme

* Responsibilities of each unit include testing programme
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Article 2
2.1 The IMC shall be convened either at the request of at least 2 members

or at the request of its Chairman.
2.2 The meetings shall normally take place at the technical working site.
2.3 The IMC shall nominate a Secretary for the IMC.
2.4 The meetings shall be convened by the Secretary at the request of the

Chairman. Having received approval of a draft agenda from the
Chairman, the Secretary shall send it with any relevant working papers
to the members. The IMC may accept an agenda and working papers
not submitted or add supplementary points to an agenda provided that
none of the members present object.

Article 3
Each member of IMC may nominate an alternative in case of absence.

Article 4
4.1 The Secretary shall draft minutes for each meeting. The minutes shall

include all decisions taken as well as all recommendations made by the
IMC at the meeting or by the procedure specified in Article 5.

4.2 After approval by the Chairman the Secretary shall, within 10 days after
the meeting, submit the draft minutes to the members of the IMC for
their approval. The Secretary shall send to the members of the IMC a
copy of the minutes within 10 days after their approval at the next
meeting.

Article 5
Between the meetings the Secretary, with the agreement of the Chairman,
may transmit proposals to the members in writing, with a view to
securing a decision on them. Provided the Secretary does not receive any
objection within 20 days after having forwarded the proposals the
proposed decision(s) shall become effective. The Secretary shall inform
the members of the IMC of the result in writing and shall report to the
next meeting."

3.5 ITER COUNCIL CHARGES TO THE ISTAC (22 April 1988)

ISTAC should provide independent advice to the ITER Council in
scientific and technical matters. Specific charges for the first meetings are:

#1 For Julv 13-15 Meeting

1. Is the R&D plan focussed on the critical feasibility issues as stated
in Annex III of the ITER Terms of Reference and additional
issues subsequently identified by the IMC?
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2. Given that the Definition Phase is not yet complete, is the plan
sufficiently flexible to meet the ITER objectives identified in
Annex I?

3. Based on ISTAC's technical assessment, identify any issues of scope,
schedule or balance that should be brought to the Council's attention for
discussion.

#2 For October 19-21 Meeting

1. Have the tasks of the Definition Phase identified in Annex II of the
ITER Terms of Reference been carried out? Is the proposed set of
parameters an optimal one to meet the ITER objectives stated in Annex I?

2. On the basis of this report, is the ITER activity scientifically and

technically ready to enter the design phase?

3. Should the R&D plan be modified? If so, in what ways?

#3 Thereafter

On a continuing basis, review progress of the design activity and take
the initiative in calling to the attention of the IC new scientific
and technical developments that might have a bearing on ITER
performance.

4. SECOND MEETING OF THE ITER COUNCIL

4.1 TRANSACTIONS5

The second formal meeting of the ITER Council (IC) was conducted at
IAEA Headquarters, Vienna International Center, on 26 and 27 July 1988
with IC Chairman J.F. Clarke presiding. Attendees are listed in Attachment
No. 1. The actual agenda for the meeting is Attachment No. 2.

Heads of the EURATOM, USSR and US delegations conveyed the
regrets of Council members Fasella, Velikhov and Decker, who were unable
to attend. Clarke stated that because he was serving as Chairman, Roberts
would be speaking for the US delegation.

5This section is a copy of the record of this meeting, less the attachments.
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Status Reports

The Chairman began his status report by quoting the following joint
statement, issued after the Gorbachev-Reagan meeting in Moscow in June.
"The President and the General Secretary noted with pleasure the
commencement of work on a Conceptual Design of an International
Thermonuclear Experimental Reactor (ITER) under the auspices of the IAEA,
between scientists and experts from the USA, the USSR, the European Atomic
Energy Community and Japan. The two leaders noted the significance of this
next step toward the development of fusion power as a cheap, environmentally
sound and essentially inexhaustible energy source for the benefit of all
mankind."

The Chairman announced that a paper on world progress in fusion had
been accepted for presentation at the World Energy Conference in 1989. In
it he will emphasize the technical status, the work remaining and the growing
international collaboration. He intends to cite the progress on ITER
Conceptual Design Activities.

The status report by the Managing Directors consisted of two
presentations: introductory remarks by ITER Management Committee (IMC)
Chairman Tomabechi, followed by a summary of technical activities, presented
by Gilleland. About ten experts from each party, with input from week-long
meetings of specialists, have been working at Garching since May 2. (See
Attachment No. 3). Progress has been summarized in the monthly reports
of the IMC, the first issued on 27 May and the second on 28 June.
Tomabechi expressed appreciation to the IAEA and the host organization and
stated that the IMC considers that the conceptual design definition work has
been progressing satisfactorily with the support given by the IAEA and the
host organizations.

During the Design Phase of the ITER activities, the IMC foresees
utilizing the same basic organization used in the Definition Phase, with work
performed by Project and Design Units. Several reasons favor maintaining
ITER activity at the technical site. A main one is to guarantee equai
opportunities to each partner to be involved in the design of the main
system/components of ITER as opposed to assigning the responsibility for a
system/component to one partner only. In addition, an active technical site
will be necessary to maintain the good working relationship among participants
and the good degree of integration of various aspects of the design, already
achieved during the joint work.

The IMC has concluded that it is appropriate that some participants
assist the ITER structure to perform its function between sessions of joint
work to enable continuity and integration in the design.

23



The design team has been working to define an optimized and flexible
ITER concept that would meet the objectives specified in the Terms of
Reference. As described by Gilleland, the working parameters for the
engineering study are those of a machine with a major radius of 5.8m, a minor
radius of 2m and a plasma current of 20 MA.

Kadomtsev reported on the two meetings of the ISTAC since its members
were appointed in April. The Committee discussed information provided by
the IMC and design team members to arrive at an assessment of availability
of necessary data. Rules of Committee Procedure were adopted by ISTAC,
subject to approval by the Council. Assessment of the R&D Plan was
performed in line with the charge to the ISTAC. Plans are being made for
the next meeting, 20-22 October in Vienna, at which the Definition Phase
Report will be considered.

Representing the host for the ITER technical site, Pinkau reported that
administrative and legal problems encountered in the initiation of joint work
have already been or are in the process of being solved by responsible
government agencies in cooperation with the Managing Directors.

On behalf of the IAEA, Demchenko introduced the three new Scientific
Secretaries: Haubenreich for the Council, Mavrin for the ISTAC, and
Matsukawa for the IMC.

R&D Plan - IMC Presentation

Toschi described the process by which the Plan was produced, then
summarized for the technology in each area of the design: objective, options,
specific R&D needs, and any advanced option that had been identified. He
then showed the fractions of total proposed ITER-specific R&D work that
would be devoted to each area and each subject in the area. The overall
conclusions of the IMC from the proposals received are as follows:

- Balance among areas is appropriate: large effort on neutral beams is
to be noticed.

- Complementarity/overlapping between Parties* proposals is
reasonable, but harmonization is needed in some tasks and more
emphasis on other tasks

- Remote handling will need great attention.
- In most cases only incremental financial effort is indicated.
- Balance of contributions among Parties is satisfactory.

The IMC presentation is Attachment No.4.
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Sokolov emphasized that the IMC is assuming that the on-going national
experiments on tokamaks, which practically cover all essential physics R&D
needs of ITER, will be carried out as planned and will produce the needed
information. The IMC recommends that the physics R&D not be included in
the reckoning of each party's contribution. Specific design-related physics
R&O were described. A member of the Council commented on the necessity
of burn-control physics data base and Sokolov took note of it.

R&D Plan - ISTAC Comments

Kadomtsev reported that the ISTAC is pleased that steps are being taken
to increase the flexibility of the device. ISTAC endorses the present design
approach, which seeks sufficient flexibility to meet both ignition and
steady-state operation goals. Working groups within ISTAC prepared
recommendations on each area of the R&D plan, in accordance with the
following guidelines:

- correspondence of the Plan with crucial feasibility issues,
- sufficient flexibility to meet ITER objectives, and
- identification any issues that should be brought to the

Council's attention.

Results of the ISTAC review are presented in their written report to the
Council, arising from the Committee's 13-15 July meeting in Vienna. The
main points were orally presented by Kadomtsev. In conclusion, he made the
following points:

- The ITER joint design team made substantial progress towards
the definition of the ITER machine concept which could meet
the "Terms of Reference" requirements.

- The design concept presented to ISTAC has flexibility, not only
to provide an enhanced ignition margin but also to allow the
transition to a steady-state mode of plasma operation.

- The R&D plan with suggested ISTAC modifications corresponds
to critical feasibility issues, as stated in Annex III of
the "Terms of Reference" and consists of additional issues,
subsequently identified by the IMC.

- The R&D plan has to remain sufficiently broad and flexible to
cope with the future evolution of the ITER project.

The ISTAC report and presentation are Attachments Nos. 5 and 6.
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R&D Plan - Discussion

The Council members discussed at some length questions related to
mechanisms for identifying tasks outside of the current list of the ITER R&D
Plan and assuring that these tasks will be done.

The ISTAC report endorsed the IMC R&D work plan and made a
number of specific recommendations for enhancements. In response to a
request by the Chairman, Tomabechi commented for the IMC on the points
raised by the ISTAC. He expressed the general agreement of the IMC. The
IMC assured the IC that the specific ISTAC recommendations would be taken
into account in further evolution of the R&D plan.

The ISTAC also made some general recommendations concerning the
R&D plan. The Committee emphasized the need for effective support of
ITER R&D needs outside of the resources formally committed to the ITER
activity. ISTAC recommended that voluntary supplements to the ITER R&D
be provided in critical areas and that the parties make every effort to assure
that planned R&D in the national programs, upon which the IMC is
depending, be completed as anticipated. The IC accepted this recommendation
and requested that the IMC complete the list of R&D needs so that the
parties could arrange the appropriate voluntary support of specific items and
ensure timely completion of more general R&D supportive of ITER.

The IC agreed that, given the fundamental importance of the tokamak
physics R&D to the proper conduct of an attractive and cost effective design
and its validation, it seems that some degree of formal coordination and
assurance of this generic R&D for ITER should be undertaken. The IC
requested that the IMC develops and keeps under review a list of generic
tokamak physics R&D being relied upon, including approximate timing, and
that after endorsement by the ISTAC, the IC members will make their best
efforts to satisfy the recommendations.

To maintain the principle of equal sharing in the ITER activity, it would
be desirable to strive for at least approximate equality of the voluntary
contributions. It is recognized that there would be various factors, such as
existing facilities, which would make this more or less difficult in particular
circumstances.

With the understandings described above, the Council approved the R&D
Plan (ITER-IL-MD-9-8-3). On behalf of the IC, the Chairman expressed
appreciation for the thorough and perceptive review and advice by the ISTAC.
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Old Business

Preparation for Design Phase. After some discussion the IC decided to retain
the present location of joint work and chairmanship of committees for the
Design Phase. Council members were satisfied by the progress and saw no
reason to change. The Council is favorably inclined to the IMC suggestion for
the presence of ITER team members at Garching during interim periods. It
is expected that the number of persons so employed will be small but will be
determined by the rVC, who will report on this matter to the IC.

Preparations for Conference in Nice. A problem arose because conference
program time allocations were made before the magnitude of ITER results was
appreciated. The Council agreed that the 105 minutes allocated should be
divided 35 minutes to INTOR, 70 minutes to three ITER summary
presentations by Clarke, Tomabechi and Kadomtsev. The Council will also
request the Agency to provide for an evening session at which the more
detailed reports on ITER being prepared by the ITER team can be given.

Participation of other Countries. As a follow-up of the information given at
the previous meeting, the EC Delegation consulted the other Parties on the
involvement of Canada in the Euratom contribution to the ITER Conceptual
Design Activities. The IMC evaluated the specific fusion capabilities of
Canada, the potential contribution to the ITER Design and R&D activities
and the qualification of the possible participants in the joint work. The IMC
has concluded that Canada could make a valuable contribution to the ITER
Design and R&D activities and, therefore, recommended to the IC the
involvement of Canada in the Euratom contribution. The IC accepted this
recommendation.

The U.S. delegation informed the IC that communications with the fusion
program of the People's Republic of China indicated PRC interest in
participating in ITER through the U.S. party.

Newsletter. The ITER Information Officer (HO) described evolution to date
of plans for the Newsletter and handed out a draft to illustrate current concept
of contents and style. Council members stressed the importance of consistency
of Newsletter statements with those in the formal documents and pointed out
some examples of necessary changes in wording in the draft. They also noted
the importance of making the Newsletter interesting and understandable to
expected readers. IMC and Council members were asked to provide the HO
with names of news sources in laboratories of each ITER participant.
Chairman Clarke will work with the IIO to make improvements in format and
will review wording of the first issue before it is distributed. The IIO will
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routinely transmit 50 copies of the Newsletter to each party, in addition to
distribution to other IAEA member states.

Channels of Communication. In response to a request from the IC Chairman,
the IMC Chairman will send to each Council member a description of the
systems available for electronic mail transmission among all parties, including
addresses.

A recommendation for revision of the ITER letterhead stationery was
accepted. The Agency will be asked to print a new supply and to provide
ITER business cards as requested by IMC, ISTAC and IC members and staff.

Establishing the Sense of the IC on Design-Related Issues
of Cost, Safety and Environment

Cost/Performance Balance. Chairman Clarke requested views on this
subject. Kadomtsev noted that within ISTAC there is no mechanism to
generate information on costs, so ISTAC will require it from the IMC in order
for ISTAC to provide an opinion. Tomabechi stated that cost has been
-onsidered from the beginning of ITER conceptual design activities. He noted
that costs must be considered in conjunction with benefits (performance) and
risks (probability of failing to meet objectives). Cheverev emphasized that the
costs should be minimized but design must meet goals of Terms of Reference.
This is responsibility of IMC.

After a discussion of how ITER costs might be perceived, the IC adopted
the following position.

1. Design ITER to meet its goals in Terms of Reference while
keeping costs "reasonable" in the broadest context.

2. Forestall improper inferences about ultimate costs of fusion
by emphasizing that ITER is one-of-a-kind, research facility.

3. Identify ways that costs could be reduced in subsequent
fusion plants.

The IMC agreed that efforts of the ITER team on design should not be
diverted to doing reactor economic studies which could be better done by
groups previously employed in such tasks. The Council agreed with Chairman
Clarke's proposal to achieve the above goals. In consultation with other
Council members, he will work with IMC and the Agency on a specific
proposal, which he will communicate to each Council member before the next
IC meeting.
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Environment and Safety Goals. The specific subject of use of low-activation
materials was discussed at some length. The primary reason is to determine
what R&D programs should be undertaken. The IMC and ISTAC have
considered this question.

The IC recommends to the IMC to give greatest attention, in the
formulation of R&D, to issues related to radioactive waste and to report at
the next meeting of the IC.

More in general, the IC expects that the IMC will develop in due time
a set of safety and environmental criteria and design guidelines aiming at an
apparatus environmentally acceptable under normal and accidental conditions
and with respect to radioactive waste disposal.

Preparations for Next Meeting of IC

The IC requested that the draft document containing ISTAC Rules of
Procedure be revised to eliminate extraneous material and the revised draft be
available before the next IC meeting.

There was general agreement that November would be an appropriate
time to report to the parties and to issue a press release on results of
Definition Phase. A subgroup of the Council, consisting of Clarke and
Maisonnier, will work out a draft that could be approved at the next IC
meeting. This meeting will be held at IAEA Headquarters on 1-2 November
1988.

Record

A draft of this record was scanned by the IC just before the conclusion
of the meeting. Comments that were made at that time were incorporated in
a version that was mailed to IC members on 1 August. Subsequent
corrections and additions, made at the request of IC members, are indicated
by marks in the right margin.

4.2 ATTENDEES

ITER Council

John F. Clarke, Chmn
Charles Maisonnier
Katsuhisa Ida
Sigeru Mori
Nikolai Cheverev

US
EU
JA
JA
USSR

ITER Scientific and Technical
Advisory Committee

Boris B. Kadomtsev, Chmn
Valerij A. Krylov

USSR
USSR
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ITER Management Committee US Delegation

Ken Tomabechi, Chmn JA
Romano Toschi EU
John R. Gilleland US
Yurij A Sokolov USSR

ITER Secretariat

Paul N. Haubenreich, Council Secretary
Nikolai L. Pozniakov, ISTAC Secretary
T. Matsukawa, IMC Secretary

EURATOM Delegation

Klaus Pinkau
Ernesto Canobbio

Charles Newstead
Michael Roberts

USSR Delegation

L. G. Golubchikov
A. V. Zhuravlev
Yurij G. Balasanov
Y. Smirnov
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Takanori Kazuhara (opening)
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Roland M. Timerbaev (opening)
Alexander N. Rogov

Japan Delegation

Noboru Fujisawa

Other IAEA

Vladimir Demchenko
Henry Seligman

4.3 ISTAC REPORT TO COUNCIL*

The ISTAC held its first official meeting 13-15 July 1988 at IAEA
Headquarters. The Committee noted with satisfaction design efforts to provide
flexibility for meeting both ignition and steady-state operation objectives
identified in the Terms of Reference.

The main topic of the meeting was review of the draft R&D Plan and
preparation of the ISTAC recommendations with regard to:

- correspondence of the R&D Plan with critical feasibility issues,
- flexibility of the R&D Plan for meeting ITER objectives, and
- any issues of scope, schedule or balance.

'Summary by the ITER Secretariat of a 20-page report by the ISTAC.
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The ISTAC found that in two months of joint work the IMC had
developed a Plan focused on the issues critical to a conceptual design that
meets the ITER objectives. The tasks include the physics and engineering
technology required for realization of ignition and also the development of a
physics database, the auxiliary current-drive technology and the nuclear
technology required for realization of steady-state operation and testing. The
Plan includes:

- definition of ITER-specific R&D tasks,
- division/sharing of tasks among the Parties, and
- specification of milestones, required results and schedule.

The ISTAC discussion of technology R&D covered all six areas: blankets,
plasma-facing components, magnets, fuel cycle, heating and current drive, and
maintenance. In each area, the ISTAC report to the Council provided
comments and advice.

The ISTAC shared the IMC's expectation that in addition to the R&D
being planned specifically for ITER and focussed on critical machine
requirements, much information essential to ITER would be generated
throughout the fusion programmes and be provided through efficient channels
to the ITER joint workers. The ISTAC supported this rationale for physics
R&D, but advised the Council that priorities within national programs of
tokamak studies may not always reflect ITER requirements. The ISTAC
recommended formulation of priorities and consideration of reorientation.

ISTAC conclusions made four points:

- substantial progress has been made on suitable concept definition,
- the concept has sufficient flexibility to meet goals,
- the R&D Plan corresponds with critical feasibility issues, and
- the Plan must remain flexible to cope with evolution of ITER.

5. THIRD MEETING OF THE ITER COUNCIL

5.1 TRANSACTIONS7

The third formal meeting of the ITER Council (IC) was conducted at
IAEA Headquarters, Vienna International Center, on 1 and 2 November 1988
with IC Chairman J.F. Clarke presiding. Attendees are listed in Attachment
No. 1. The actual agenda for the meeting is Attachment No. 2.

7This section is a copy of the record of the meeting, less attachments.
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Record of Second Meeting (Item 2)

The 3 October revision of the record of the second meeting of the ITER
Council was approved.

Adoption of Agenda (Item 3)

The agenda proposed on 19 October was adopted with only minor
adjustments of allotted times.

Status Reports (Item 4)

The Council commended the IMC and other authors of the excellent
ITER papers presented at the IAEA conference in Nice on 18 October.
Council members reported that each Party is planning to inform the scientific
communities and decision-making levels of governments regarding results of
the ITER Definition Phase and plans for the Design Phase.

In view of the change in date of the IAEA fusion conference in
Washington in 1990, the Council rescheduled its associated meeting. The IC
will meet on 10 -11 September 1990, following the conference on
3 - 8 September.

Tomabechi highlighted the achievements of the ITER group in
completing the Definition Phase work on schedule. He also reported that a
7-person staff will remain at Garching between joint work sessions. On behalf
of the IMC, he praised the hard, effective work of the ITER group members
and expressed appreciation for the support provided by the EC through the
NET team and the host institution.

Kadomtsev reported that, in accordance with charges by the IC, the
ISTAC had met in Vienna, had thoroughly reviewed and discussed the draft
report on the Definition Phase, and had promptly issued a report containing
findings and recommendations. The ISTAC had also revised Rules of
Procedures as requested by the IC. ISTAC planned two meetings in 1989: in
July at Garching and in November at Vienna.

Pinkau noted the need for flexibility in dates for joint work at Garching.
The ITER office space will be available whenever required, but it is difficult
to provide residential spaces for short-term occupancy.

Demchenko reported on IAEA support of ITER, citing the publication
and distribution of the Newsletter and provision of connections for electronic
mail between the ITER Secretariat and other sites.

32



ITER Newsletter (Item 5)

Mavrin reported that the first issue was well-received and that the second
issue is now ready for distribution. He displayed lists of articles planned for
the next several issues. For the first issue, in September, 1000 copies were
printed, with 50 going to each \C member. The number was increased to 1500
copies of the October issue. Council members affirmed the usefulness of the
Newsletter and requested that IAEA mail copies to individuals instead of
sending packages to Council members. Council members should provide
Mavrin with names and addresses for such mailings.

ISTAC Rules (Item 6)

Kadomtsev stated that the Rules of Procedure had been appropriately
revised, adopted by the ISTAC, and both preliminary and final drafts provided
to IC members. After some discussion of wording, the Council approved the
Rules as presented (Attachment 3).

Interest of Other Nations (Item 7)

Canada's involvement in the Euratom contribution became official on
October 3, 1988.

The U.S. delegation reported its understanding that the government of
China is moving toward a formal expression of interest in the near future.

RAD Plan (Item 8)

Tomabechi presented an updated list of R & D requirements for ITER
in plasma physics and related areas (Attachment 4). He also presented a list
of physics R & D issues which need resolution for ITER in the next five years
and require increased attention (Attachment 5). The Parties have already
made satisfactory proposals to perform the technology tasks: similarly the
Parties will submit proposals for the physics-related tasks. He stated with
regard to technology tasks that IMC considers the apportionment of work
among the Parties to be appropriate.

Kadomtsev presented ISTAC comments Attachment 6), which concluded
with the advice that the updated ITER R & D plan was found appropriate to
the ITER design concept and should be approved. At the same time ISTAC
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noted that the plan should be modified whenever new information shows needs
to do so. Kadomtsev also noted that answers to some questions of technology
and design will be resolved during the physics phase of operation.

There was an ensuing discussion by Council of how the R & D plan
would be implemented. It was agreed that the Managing Directors should
monitor progress against milestones to be suggested by the IMC and accepted
by each Party. The ITER physics R & D lists are being reviewed by each
party and proposals will be made in the near future. IMC will organize a
meeting of representatives of all Parties for discussions at an appropriate time.
Then the tasks will be carried out on a "best efforts" basis by each Party. The
Council also requested the IMC to assume responsibility for specifying and
planning longer-term R & D that would eventually be needed for ITER
realization.

Definition Phase Results and Report (Items 9 and 14)

A summary of the ITER concept definition was presented by IMC
Chairman Tomabechi. He explained how the physics, engineering and scoping
studies led to the choice of parameters and to a concept which offers
considerable flexibility in accomodating several operating scenarios. (See
Concept Definition Report.)

The ISTAC evaluation of the definition phase work was summarized by
Chairman Kadomtsev. ISTAC concluded that the tasks of this phase, defined
in the Terms of Reference, had been accomplished, that the chosen parameters
are satisfactory, and that the flexibility of operation that is being provided in
the design concept reduces risks. The final conclusion of ISTAC was that
ITER activities are scientifically and technically ready to enter into the Design
Phase. The full report of the ISTAC is Attachment 7.

The Council congratulated the IMC on the accomplishments in the joint
work and commended the ISTAC for its excellent and timely evaluation and
useful conclusions. Following a scientific discussion it was recognized that the
ITER concept will evolve as a result of more detailed work during the Design
Phase.

It was noted that in the Definition Phase work, attention was given to
cost implications of design choices. In accordance with the Terms of
Reference, an estimate of cost is to be produced during the Design Phase,
the Council requested IMC to develop a preliminary cost estimate by the time
of the Interim Design Report that is to be prepared in the autumn of 1989.
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On the basis of the information from the IMC and the advice of the
ISTAC, the Council approved the substance of the Definition Phase.

With regard to the Definition Phase Report, the Council decided, after
discussion of purposes and content, as follows. The Definition Phase Report
that is required by the Terms of Reference to be approved by the Council will
be about ten pages in length. A draft will be distributed to Council members
for approval by the end of November.

Council further agreed that backup technical information will be
published in two volumes. One will be basically the revised Summary of the
October draft. The second will be the other, more detailed chapters of the
draft.

The Definition Phase Report, with a prefatory statement by the ITER
Council, will be widely distributed by IAEA. Volume 1 of the backup material
will be printed by IAEA and the numbers of copies requested by each party
will be delivered to that party. Volume 2 will be distributed by the IMC as
needed by ITER and FTER-related activities.

Programme of Work (Item 10)

The schedule developed by the IMC is summarized in Attachment 8.
The Interim Design Report including preliminary cost estimates, will be
completed in October 1989. Conceptual design work will be concluded by the
end of August, 1990 and will be reported at the IAEA conference in
September. After approval by the Council, the ITER Design Report will be
completed by mid-November 1990.

In view of the change in dates for joint work in 1989, the date for the
next meeting of the Council was changed to 12 -13 July. The ISTAC meeting
will be similarly changed.

The Council approved the Programme of Work for the Design Phase,
as recommended by the IMC.

E-Mail (Item 11)

The ITER Secretariat will further develop and expand the lists of
addresses prepared by IMC to include instructions for use of E-mail between
all ITER work sites.
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IC Charge to ISTAC (Item 12)

The 1988 charges to ISTAC were extended through 1989. Additionally,
Council requested ISTAC, in its review of the interim report to advise on the
extent to which appropriate cost considerations consistent with the
performance and reliability objectives contained in the Terms of Reference
have been incorporated in the conceptual design.

Implications of ITER Design (Item 13)

The IMC assured the Council that the ITER designers are giving earnest
consideration to environmental effects and the incorporation of passive,
inherent safety features.

Regarding long-range implications of ITER for the cost of fusion power,
Clarke proposed a four-party cooperative study organized around the ARIES
activities now under way at UCLA under Prof. Conn. Parties would
participate through bilateral discussions with the U.S. The Council agreed and
its members will pursue the matter.

Press Release (Item IS)

A press release on the concept definition work and approval by the four
Parties was prepared. The Council's comments on a draft were incorporated
by IAEA Public Information staff in the final version that is Attachment 9.

Record of Meeting (Item 16)

The first draft of this record was reviewed by the Council. Revisions
were agreed upon and are incorporated in this version.

5.2 ATTENDEES

ITER Council

John F. Clarke, Chmn US Katsuhisa Ida JA
David Nelson (for Decker) US Sigeru Mori JA
Paolo Fasella EU Evgenij P.Velikhov USSR
Charles Maisonnier EU Nikolai Cheverev USSR
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5.3 ISTAC REPORT TO THE COUNCIL8

The second official meeting of ISTAC was held at IAEA Headquarters
on 20-22 October 1988. The principal subject of review was the results of the
Definition Phase of the Conceptual Design Activities, which were summarized
in a draft report completed by the IMC earlier in October.

The ISTAC found that the tasks identified in Annex II of the Terms of
Reference for the Definition Phase had been accomplished:

a plasma design concept was established and values of plasma
major parameters were chosen,
major design features including power and particle control
methods, heating and current drive methods, plasma operation

'Summary by the ITER Secretariat of a 20-page report to the IC.
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scenarios, magnetic field coil shape and locations, breeding
blanket types and materials, and approach to reactor
maintenance, were suggested, and
a preliminary reactor configuration was developed.

The Committee came to the conclusion that, taking into account the data
base assessment in tokamak physics produced by the ITER designers, the
current set of machine parameters is close to an optimal one to meet the
ITER objectives stated in Annex I of the Terms of Reference. The ISTAC also
noted that the flexibility of the ITER concept reduces risk in the design, given
at the existing uncertainties and constraints.

Also, the ISTAC commented on the IMC proposals to extend the ITER
R&D Plan. The Committee endorsed the list of crucial physics issues that
thus far had not been sufficiently covered by the ongoing research
programmes. The ISTAC concurred with the IMC's judgment that these issues
need resolution relatively soon to confirm technical working assumptions of
the ITER concept and, in some cases, to clarify the potential of unproven
approaches to be able to optimize the design. Some specific tasks newly
proposed in technology area were found appropriate to ITER design concept
as well. At the same time, the ISTAC noted that the R&D programme should
be modified as the design activities progress and new needs arise. Particularly,
more efforts may be required in co-ordination of national fusion research
programmes of the ITER Parties.

The overall conclusion of the ISTAC was that the ITER activity was
scientifically and technically ready to enter into the Design Phase.
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5.4 PRESS RELEASE

IAEA'
Division of Public Information
INTERNATIONAL ATOMIC ENERGY AGENCY PR 88/51 ""
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PROGRESS IN INTERNATIONAL CO-OPERATION IN DEVELOPMENT OF FUSION ENERGY

High-level representatives of the European Community, Japan, the Soviet
Union, and the United States agreed today on the basic technical description
of an experimental facility that could provide proof of the science and
technology of controlled thermonuclear fusion. The agreement was reached at
the conclusion of a two-day meeting of the International Thermonuclear
Experimental Reactor (ITER) Council hosted by the International Atomic Energy
Agency (IAEA) In Vienna.

The ultimate objective of fusion, a source of energy that experts say
promises to play a large role in meeting the world's energy needs after this
century, is to produce and sustain a "miniature sun", whose energy could be
harnessed to produce electricity.

The technical description was the outcome of five months of Intensive
joint work by more than 200 scientists and engineers. A core group of 40
specialists worked in a fully Integrated effort at a site provided by the
European Community In Garching, Federal Republic of Germany. The envisioned
machine is called the International Thermonuclear Experimental Reactor
(ITER). Project leaders say it could become operational around the year 2000
if a timely decision is made to construct It.

The ITER Council is made up of two members from each of the four parties.
In announcing the approval by the Council of the ITER concept definition,
Council Chairman Dr. John Clarke said that the "successful definition of the
ITER concept represents a major step toward the harnessing of fusion power."
He emphasized that the "remarkable technical progress achieved In such a short
period of time shows what can be accomplished when nations pool their
scientific and engineering resources In pursuit of a worthwhile common
objective." In this case, he added, the result is that "the world Is closer
to the achievement of unlimited, safe, and environmentally acceptable energy."

The joint work is supervised by a four-party management committee. Dr.
Ken Tomabechi, chairman of the committee, hailed the joint work in 1988 as "a
striking demonstration of commitment by ITER participants and effective
organization of a multinational team."
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The requirements for the production and control of thermonuclear fusion
have been determined by decades of research carried out In the laboratories of
each TTBR party. Practical production of useful energy from a fusion plant
could unlock a virtually inexhaustible store of energy with high potential
acceptability from the environmental point of view. The fuels for fusion ,-re
abundant and widespread.

Development programmes around the world have Identified approaches to the
problems of achieving useful fusion energy. Progress has reached the point
that the next logical step is to Integrate and scale up from previous
experiments in order to demonstrate the scientific and technological
feasibility of fusion power.

It is recognized that this next step in fusion will require great
resources, both of technical personnel and funds for construction and
operation. Leaders of governments that are sponsoring fusion research and
development have therefore called for expansion of existing international
co-operation. In response, the HER activities were organized early in 1988
under the auspices of the IAEA. The four parties, which represent the world's
major fusion programmes, committed themselves to the efforts necessary to
produce a conceptual design, coat estimate, and siting requirements by the end
of 1990. Additionally, Switzerland, Sweden, and Canada are participating
through the European Community.

The first phase of H E R co-operation was to bring together technical
experts from the major fusion programmes to work out a mutually acceptable
"concept definition". At the outset, it was agreed to use the so-called
"tokamak" configuration which was originally developed In the USSR, since
then, tokamaks have been built In Increasing scale and sophistication and have
operated experimentally in many countries. The ITER definition included
choices of machine parameters and design concepts. Technical choices were
tentatively made of magnets, materials, and maintenance arrangements.
Finally, the definition included requirements for supporting research and
development and an outline of a programme of experimental operation.

The co-ordinated ITER activities are now progressing into the design
phase. The final report on the ITER design is expected at the end of 1990.
This would enable each government to decide how best to proceed In fusion
development.
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6. THE FOURTH MEETING OF THE ITER COUNCIL

6.1 TRANSACTIONS9

The fourth formal meeting of the ITER Council (IC) was conducted at
IAEA Headquarters, Vienna International Center, on 12 and 13 July 1989
with IC Chairman John Clarke presiding. Attendees are listed in Attachment
No. 1.

Record of Third Meeting (Item 2)

The Council agreed to a proposed revision of the paragraph on the U.S.
invitation for bilateral participation in the ARIES studies. A revised page 4
was prepared for insertion in copies of the record of IC-3.

Adoption of Agenda (Item 3)

After making some changes to assure that certain topics would be
addressed at an appropriate time, the Council adopted an agenda. The final
agenda, with actual times, is Attachment 2.

Status Reports (Item 4)

Council Chairman Clarke noted the continued strong interest and
attention to ITER activities exhibited by all Council members. Commenting
on the outlook for fusion, he distributed copies of his paper, World Progress
Toward Fusion Energy, that will be presented soon at the World Energy
Conference in Montreal. Akademician Velikhov noted that at the same
conference he will address fusion as part of his paper New Technologies in
Energy.

IMC Chairman Tomabechi briefly summarized the progress on
Conceptual Design Activities since the previous meeting of the Council and
outlined the IMC's plans for work through 1990. (See Attachment 3.) The
Council commended the IMC for its effective management.

ISTAC Chairman Kadomtsev reported that on 26-28 June his Committee
had reviewed ITER activities since the Definition Phase, including both design
and ITER-related R&D, and had submitted a report to the IC. Clarke
complimented the ISTAC on a very thorough, informative report.

*This section is a copy of the record of the meeting, less attachments.
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Professor Pinkau showed photos of expanded physical facilities at the
ITER Technical Site at Garching. Clarke expressed the appreciation of the
Council to the host Party and the IPP organization for provision of the most
convenient accomodations of ITER activities, including lodging.

Leiser reported that IAEA support of the ITER activities had continued
as planned, including administrative support and publications. The IAEA
established a special series for ITER reports. Those currently in process
should appear in August and September. Clarke expressed appreciation of the
Parties to the Agency.

Current Status of ITER Design (Item 5.1)

Gilleland, reporting on behalf of the ITER Participants, began by noting
that since the last meeting of the Council, new theoretical and experimental
results had further strengthened the basis for ITER design. He reported
progress in analysis and design since the completion of the Definition Phase,
with no major technical surprises. He stated that some design issues still
existed but solutions were being found. His characterization of issues and the
status of work on each are Attachment 4. He also emphasized the
effectiveness of the "common design" process in the ITER joint work, which
considers the ideas of all participants and establishes the significant interfaces
among Design Units.

In the ensuing discussion, Gilleland was asked to comment on the
sensitivity of the design point to assumptions. He responded that numerous
analyses had been made, which showed that over the range of assumptions for
which an experimental database exists, changes in size and cost would be
minor. Council members endorsed the IMC's policy of designing on the basis
of the data already in hand rather than assumptions about possible future
improvements.

Videotape of ITER Concept (Item 5.2)

Gilleland introduced the 10-minute tape, which was produced for the U.S.
fusion programme with support from Bechtel, Inc. The facility and the
machine, including assembly procedures, are depicted by computer-generated,
perspective drawings. Council members were appreciative and suggested that
the tape be adapted for international audiences. For this purpose, they offered
several suggestions for possible modifications, including the language of the
soundtrack. The U.S. will examine the feasibility of the proposals.
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Comments by ISTAC on ITER Design (Item S3)

Kadomtsev presented the ISTAC findings and recommendations with
regard to design. Their findings pertained to: improvements in the tokamak
physics database, increased attention to and work on safety and environmental
issues, and several issues that had emerged. The issues included volt-seconds
capability, thermal design of divertor, and modifications during the transition
from physics phase to technology phase of operation. The ISTAC
recommended further analyses, focus on specific approaches to blanket and
current drive design and continuation of the current emphasis on passive
safety. (See Attachment 5 for ISTAC statements.)

The ensuing discussion brought out the opinion that the effective removal
of helium "ash" rather than plasma confinement is probably the most difficult
physics requirement. It was stated that if there is a need for higher current
in order to achieve ignition, it could probably be met by improvements in
central-solenoid capability now under consideration plus use of non-inductive
startup assistance. If necessary, increased heating could be provided to enable
achievement of technology phase goals.

In response to questions about confinement, the IMC provided the
following clarification. In ITER, margins on operational limits important to
confinement do exist. Transport laws that are being used are based on the
average (not the best) experimental data of most tokamaks. Therefore the
IMC considers the confinement capability of the ITER to be adequate and
there are prospects of further improvements, as exemplified by recent JET
results.

The IMC plans to take into account ISTAC recommendations by analyses
and adjustments, consistent with the guiding principle adopted by IMC of
keeping the overall machine size approximately the same. This will be
accomplished in the current session of joint work so that the 1990 session can
be spent in developing greater depth in the conceptual design and cost
estimate.

Preparing for Broad Acceptance (Item 5.4)

This topic began with mention of steps that have been taken by the
Parties to present the ITER concept to scientists and engineers who are
working in their fusion programs but not directly on ITER. Council members
recognized the importance of achieving the understanding and support of these
communities for continuation of ITER cooperation. The Council further
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agreed that there is a need to convince the broad technical community,
government and the general public that the efforts on magnetically confined
fusion are a reasonable approach to long-term energy supply, are making good
progress, and necessarily entail a large next step such as ITER in the 1990's.

Interim Conceptual Design Report (Item 6)

Tomabechi briefly outlined plans for this report, which will be much less
voluminous than the Concept Definition Report. Current allocation of pages
for the sections total 110. Tomabechi noted that this report will include a
cost and schedule estimate that will identify those technical requirements that
must be met in order for ITER activities to proceed into Engineering Design.
Council members remarked that the report should convince as well as simply
describe.

Supporting Elements for Interim CDR (Item 7)

The Council agreed that, in view of the encouraging progress in the
Conceptual Design Activities and in accordance with the Terms of Reference,
the Council should proceed at this time to formulate "suggestions on how the
Parties may explore ways and means to comply with the objective of the
cooperation." After a discussion of the nature and scope of the areas that must
be explored, it was proposed that a Working Party be established to assist the
Council in developing its suggestions. This proposal was accepted and work
was started on a draft charter. (The charter was finished and adopted later,
under Agenda Item 14.)

ITER-Co-ordinated R&D (Item 8)

Toschi reported good progress on implementation of the Technology
R&D Plan that was worked out by the end of the Definition Phase. (See
attachment 6). Preparation of a plan for longer term R&D is being
considered by the IMC.

Sokolov reported excellent response of the Parties to the call for
voluntary contributions to the ITER-related physics R&D, which in some
notable cases involved modifications by ITER Parties of previous plans for
their major experimental facilities. (See Attachment 7.) The IMC expects that
the current work will provide a solid database for the Conceptual Design.
However, in most cases, more definitive results will be available after 1990.
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Therefore the ITER team has given thought to a longer term programme of
ITER-related physics R&D that could be developed with the supportive offers
from the Parties.

Kadomtsev presented the findings and recommendations of ISTAC
regarding ITER-related R&D (Attachment 8).

The ISTAC concluded that the progress in the planned technology R&D
by the Parties had been good, especially considering the large number of areas
to be covered. At the same time, the Committee made specific
recommendations aimed at enhancing the assurance that ITER design in all
critical areas will be firmly based on R&D results. Among the specific
recommendations were more activity on alternative approaches to plasma-
facing components, thorough consideration of superconductor
degradation in large coils, and further development of current-drive and
profile-control systems. Finally the ISTAC recommended that the IYER team
prepare an extended technology R&D programme to ensure the availability of
the additional data which may be needed beyond the end of 1990 if the ITER
activities proceed into the detailed design phase.

The ISTAC found that the ITER-Related Physics R&D Programme plan
appropriately focussed the Parties' efforts, which should provide good coverage
of most of the major physics issues affecting the ITER design. Exceptions
where intensified or redirected activity is needed were identified. The ISTAC
recommended that the IMC prepare an extended Physics R&D programme
that will serve to maintain focus of the world totamak programmes on major
programmes on major ITER-related issues beyond 1990.

Interest of Other Countries (Item 9)

Because there had been no further expression of interest, Council deemed
this subject closed.

ITER Newsletter (Item 10)

Pozniakov, in his capacity as Information Officer, reported on the broad
range of topics covered and the extensive distribution, which now sends 1650
copies to recipients in 112 countries. Council members commented favorably
on the contents and the distribution. Pozniakov mentioned that feed-back
from readers uniformly indicated that the Newsletter is useful. It was
suggested that a more formal reader survey be undertaken.
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Plans for ITER Documents (Item 11)

Clarke, speaking for the Council, established mid-January 1990 as the
deadline for publication of the Interim Reports, following approval of drafts
by the Council on December 1,1989. Seligman indicated that if the Council
so wished the IAEA would be willing to publish these reports without doing
any further editing of the approved drafts. Council directed the ITER
Secretariat to determine the feasibility of meeting the deadline it the reports
are published by IAEA. If this cannot be expected, the IMC is to make other
arrangements.

Implications of ITER for Fusion Power Development (Item 12)

Responses to the U.S. invitation to participate bilaterally in ARIES
studies were reported.

The IMC plans during future sessions to give some consideration to the
inclusion in the ITER testing phase of exploration of capabilities for operation
at higher power and possibly the recovery of high-grade heat.

Fusion Publicity (Item 13)

The Council recognized the value of well-developed presentations of
ITER results in conferences, both physics- and technology-oriented. Proposals
should be directed to the IMC

Working Parly on Wajs and Means (Item 14)

The draft charter for the ITER Council Working Party on Ways and
Means was discussed, revised and and adopted. The charter (Attachment 9 of
this record) directs the Working Parry to explore ways and means and to
propose "elements needed for the possible conduct of the Engineering Design
of ITER." First findings are to be reported at the November 1989 meeting of
the Council and a final report is to be presented to the Council in April 1990.

After discussion, the Council agreed that the Working Party should
consist of 4 or 5 persons from each Party. The Council agreed that for
convenience in liaison with the Council Chairman, the Working Party should
have as permanent Chairman a qualified person in the U.S. Thereupon the
U.S. delegation nominated Dr. Michael Roberts and the Council unanimously
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accepted him as Chairman. The need of the Working Party for a permanent
Secretary was recognized and the EC delegation volunteered the services of Ms,
Helen Donoghue. Dr. Roberts gratefully accepted this offer.

Several delegations offered suggestions, which they will deliver in writing
to the Working Party Chairman.

Council Report to Parties (Item IS)

The Council elected to make the required progress report to the Parties
and the IAEA in the form of a letter. The letter was drafted, discussed and
approved for transmission by the Chairman to appropriate officials. The text
of the letter is Attachment 10. It notes the encouraging progress and
announces the exploration of ways and means to carry out a joint Engineering
Design after the conclusion of the present Conceptual Design Activities.

Council Charge to ISTAC (Item 16)

The Council's updated Charge to ISTAC is Attachment 11. It requests
ISTAC to assess the Interim Conceptual Design Report and present its advice
on specified questions to the Council at its Fifth Meeting on 30 November.

Conclusion

The Council confirmed plans to meet next at the Vienna International
Center on 30 November and 1 December 1989.

The Council directed its Secretary to complete the record of this Fourth
Meeting and distribute it for corrections or other comments as soon as
practicable.

6.2 ATTENDEES

ITER Council

John F. Clarke, Chmn US Katsuhisa Ida JA
James F. Decker US Sigeru Mori JA
Paolo Fasella EU Evgenij P. Velikhov USSR
Charles Maisonnier EU Nikolai Cheverev USSR
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HER Scientific and Technical
Advisory Committee

Boris B. Kadomtsev, Chmn

ITER Management Committee

Ken Tomabechi, Chmn
Romano Toschi
Yurij A. Sokolov
John R. Gilleland

ITER Secretariat

Paul N. Haubenreich, Council

USSR

JA
EU
USSR
US

Secretary
Nikolai L. Pozniakov, ISTAC Secretary
Noboru Fujisawa, IMC Secretary

Missions to IAEA

Hisaharu Dosho
G. Merkulov
Maurice J. Katz

EURATOM Delegation

Klaus Pinkau
Ernesto Canobbio
Helen Donoghue

JA
USSR
US

Japan Delegation

Shigeharu Kato
Akio Kitsunezaki
Hiroshi Tsuji

US Delegation

N. Anne Davies
Michael Roberts
Albert Opdenaker
Charles Newstead
Melvin Gottlieb

USSR Delegation

L. G. Golubchikov
Alexander S. Mavrin
Yurij G. Balasanov
A. V. Zhuravlev
V. Vinogradov
G. A. Eliseev
B. A, Kuvshinnikov

Other IAEA

Valentin Konshin (opening)
Manfred Leiser
Vladimir Demchenko
Henry Seligman

6.3 ISTAC REPORT TO THE COUNCIL10

The ISTAC held its third official meeting in Garching, Federal Republic
of Germany on 26-28 June 1989, during the summer joint work session there.
According to the IC charges to ISTAC extended from 1988 through 1989, the
following topics were discussed:

'"Summary by the ITER Secretariat of a 12-page report to the IC.
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- status of the design activities,
- progress in technology R&D tasks, and
- Physics R&D Programme.

Evaluating status of the design activities, the ISTAC noted the extensive
progress in the major areas of the machine design. Also, it favourably reviewed
recent improvements in the tokamak physics data base which may have
positive impact on the design process. The Committee especially emphasized
the importance of the adoption of passive safety as a design goal for ITER.

At the same time, the ISTAC noted that some critical design issues still
cause concern and require further detailed optimization of the ITER machine.
It was, therefore, recommended that the ITER designers:

carry out an analysis of benefits and penalties of an increase in
volt-second capability and space for the divertor,
consider a design which does not require that the inboard shield
be changed between physics and technology phases, and
focus activities on certain specific technological approaches, in
particular choosing a preferred blanket concept and optimal
composition and scenarios of heating and current drive.

The Committee noted that good progress had been achieved in the
planned technology R&D by the four Parties despite the large number of areas
to be covered and the large number of groups involved. Status of all main
technology areas including blanket, plasma-facing components, magnets,
fueling, heating and current drive, and maintenance was assessed. Advices were
given on what issues the efforts should be concentrated. In its
recommendations, the ISTAC took into account some encouraging recent
developments, e.g. experiments in JET and JT-60 with beryllium and new type
of launchers for current drive, respectively.

The ISTAC discussed the draft document, "ITER-Related Physics R&D
Programme, 1989-90" created as the result of the ITER Council call for
voluntary contributions from the ITER Parties to meet the ITER physics R&D
needs. This call produced a very positive response: more than 140 R&D
actions were offered. The ISTAC found that the Programme provides generally
good coverage of most of the major physics issues affecting the design of
ITER. The exceptions, where intensified or redirected activity is needed, were
identified in some areas including power and particle exhaust, compatibility of
plasma diagnostics with ITER conditions and scaling of volt-second
consumption during ramp-up.
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The Committee recognized, however, that the requirement for completion
of the R&D by the end of 1990 has imposed a severe constraint on the
Progamme. Since it has generally not been possible to initiate new activities
on such a short time-scale, the proposed R&D Programme is composed mainly
of activities that were already part of ongoing programmes or that have
resulted from moderate redirection of existing programmes. Nonetheless, the
fusion programmes of the Parties show many instances of a strong ITER
influence on the direction and emphasis of existing activities. In a few cases,
the tokamak devices, or at least their auxiliary systems, have been modified
materially to respond to ITER R&D needs.

In general, the ISTAC recommended that an extended physics R&D
programme be prepared by the IMC that would serve to maintain the focus
of the world tokamak activities on major ITER-related issues beyond the end
of 1990, to ensure the availability of the additional data which may be needed
should the ITER activities proceed into a detailed design phase. Similar
recommendation was made with regard to technology R&D.

6.4 CHARTER OF WAYS AND MEANS WORKING GROUP

The Terms of Reference document for the International Thermonuclear
Experimental Reactor (ITER) Conceptual Design Activities states that the
ITER Council "...will make suggestions on how the Parties may explore ways
and means to comply with the objective of the co-operation..." (5.1.2.a)

With the successful conclusion of the Definition Phase and the
preparation of the technical basis for the Interim Conceptual Design Report,
the Council is ready to address item 5.1.2.a. Therefore, the Council hereby
charters a Working Party to explore these ways and means.

More precisely, the Working Party is charged with the task of proposing
those supporting elements needed for the possible conduct of the Engineering
Design of ITER. The Working Party should report on its first findings at the
November 1989 meeting of the ITER Council for use with the Interim
Conceptual Design Report and present its final report to the Council in April
1990.

13 July 1989

50



7. LETTER REPORTS OF COUNCIL
TO PARTIES AND IAEA

7.1 NOVEMBER 1988

INTERNATIONAL ATOMIC ENERGY AGENCY

INTERNATIONAL THERMONUCLEAR EXPERIMENTAL REACTOR ACTIVITY
ITER COUNCIL

WAGRAMERSTRASSE S. P.O. BOX 100. A-1400 VIENNA, AUSTRIA
TELEX: 1-128*5, CABLE: INATOM VIENNA, FACSIMILE: 43 222 230184. TELEPHONE: (222) 2360

In May 1988 the European Community, Japan, the Soviet Union and the United States began
a collaboration under the auspices of the International Atomic Energy Agency (IAEA) to
perform a conceptual design of an International Thermonuclear Experimental Reactor (ITER).
This report marks the successful conclusion of the first phase of the activity. The work
performed during this phase has defined a single ITER concept which, according to present
understanding, should suffice to demonstrate the scientific and technological feasibility of
fusion power.

The concept and its supporting research plan have been independently reviewed by the
ITER Scientific and Technical Advisory Committee. Based on the favourable outcome of
these reviews, the ITER Council has formally approved the Definition Phase Report. This
report is based on extensive technical documentation which is available from the IAEA. The
ITER concept defined in this report will serve as the focus for the Design Phase which is
to be carried out during 1989 and 1990.

Pursuant to the ITER Terms of Reference, the Council has also approved a plan for
accomplishing the research and development required to support the design. The
required research has been equitably divided among the parties and work has begun on
all aspects of the programme.

The remarkable progress achieved in the Definition Phase is the result of the full-time efforts
of over two hundred scientists and engineers provided by the four Parties. In addition, the
Parties contributed the time of many other professionals for ITER meetings and workshops.
It was apparent that very highly qualified technical personnel were made available to the
ITER activity for all aspects of the work. The work also benefited greatly from the support
of the IAEA and the Federal Republic of Germany, which provided the technical site tor joint
work on behalf of the European Community.

THE ITER CO:«CEPTUAL DESIGN ACTIVITIES ARE CONDUCTED UNDER THE AUSPICES OF THE IAEA
JOINTLY BY EURATOM. JAPAN. USSR AND USA.

51



The ITER Council wishes to express particular appreciation for the strong support received
from all Parties during the critical initial phase of the activity.

On behalf of the ITER Council

'John F. Clarke
Chairman
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7.2 AUGUST 1989

035029

INTERNATIONAL ATOMIC ENERGY AGENCY

INTERNATIONAL THERMONUCLEAR EXPERIMENTAL REACTOR ACTIVITY
ITER COUNCIL

WAGRAMERSTRASSE 8. P.O. BOX 100. A-1400 VIENNA, AUSTRIA
TELEX: 1-12645, CABLE: INATOM VIENNA. FACSIMILE: 43 222 230184. TELEPHONE: (222) 2360

ICCO-89/22 i
17 August 1989

3 3 \ - V (. ̂  2_ . o
I

Sir, I
j

As one of its regular duties, the ITER Council wishes to inform you of some '
recent significant occurrences and future events.
First, the four-Party effort to develop the conceptual design for ITER is
progressing well and is on schedule for completion at the end of 1990.

Second, based on reports from the ITER Management Committee and the ITER
Scientific and Technical Advisory Connittee, the Council has found that the
ITER Activities have successfully focussed a significant part of the world's
fusion research on ITER needs.

Third, this research has produced very positive physics and technological
results that support the achievement of ITER goals. Based on these results as
well as on progress in the Conceptual Design, the Council has decided that it
is timely, in conformity with Articles 2 and 5 of the Terns of Reference, to
begin exploring the ways and means to carry out a joint Engineering Design
after the conclusion of the present Conceputal Design. An Interim Conceptual
Design Report and an Initial Report from the Council's Hays and Means Working
Party will be available in December 1989. Together, these reports should
suffice to allow the Parties to begin their internal consideration of whether
and how to participate in a possible next stage of ITER co-operation.

Mr. Hans Blix
Director General
International Atomic Energy Agency
Wagraoerstrasse 5, P.O. Box 100
A-1400 Vienna, Austria

THE ITER ACTIVITY IS CONDUCTED UNDER THE AUSPICES OF THE IAEA
JOINTLY BY EUftATOM, JAPAN, USSR AND USA.
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Based on progress to date, the Council expects that the conceptual design
together with the supporting research and development will be sufficient to
support the start of an ITER Engineering Design Activity. A final Conceptual
Design Report will be available in December 1990. The report will also
contain a co-operative, longer range R&D plan to be carried out in parallel
with an engineering design. Together these activities would be aimed at
fulfilling the programmatic objectives of ITER defined in Annex I of the Terms
of Reference: "The basic ITER device should be based on the scientific and
cechnological database chat is expected to be available to support a decision,
at the end of the present conceptual design phase, to proceed to engineering
design and construction."

The Council appreciates the support you have provided Co the ITER Activity.
We will provide additional information needed for your consideration of
further participation in this international initiative.

On behalf of the Council

John F. Clarke, Chairman
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