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F O R E W O R D

Development of nuclear fusion as a practical energy source could provide
great benefits for all 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, t!?e IAEA responded in 1986 to calls for expansion of
international co-operation in fusion energy development expressed at summit
meetings 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.
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1. INTRODUCTION

The Terms of Reference of the ITER Conceptual Design Activities (CDA)
state that the ITER Council (IC) will "...make suggestions on how the Parties
may explore ways and means to comply with the objective of the co-
operation..." To develop these suggestions, the Council in July 1989 chartered
a Working Party to "explore these ways and means" and to propose "those
supporting elements needed for the possible conduct of the Engineering Design
of ITER." The full text of the Charter is reproduced in Annex I. Subsequent
guidance by the Council is quoted in Annex II. The members of the Working
Party and their meetings are listed in Tables I and II.

TABLE I. WORKING PARTY MEMBERS

EC

R. Aymar
E. Canobbio
H. Donoghue *
G. Grieger
K. Melchinger

Japan

T. Hayashi
H. Kajiyama
S. Kato
A. Kitsunezaki
Y. Tajima
H. Tsuji

USSR

Y. Balasanov
L. Golubchikov
A. Mavrin
A. Zhuravlev

USA

J. Gavin, Jr.
M. Gottlieb
G. Jasny
C. Newstead
A Opdenaker
M. Roberts**

* Secretary
*• Chairman

TABLE II. WORKING PARTY MEETINGS

First Meeting:
Second Meeting:
Third Meeting:

9-11 October 1989
29-31 January 1990
13-16 March 1990

Garching
Vienna
Vienna

The members of the Working Party were asked to explore the various
views on these supporting elements. Thus the expressions of common views
represented in this Report do not commit the members' organizations or the
Parties in any way. Rather, the Report provides for the benefit of subsequent
planners the insights and judgements of experts in the Working Party regarding
approaches that are presently foreseen.

The Working Party met with the ITER Management Committee (IMC)
on two occasions for very helpful discussions on areas of joint interest. The
Working Party also met with IAEA officials to explore possibilities in the
relationship between ITER and the IAEA.



This Report contains the outcome of the Working Party's effort to fulfill
the Council's charge and subsequent additional guidance. This Report is
meant to be read in parallel with the Interim Conceptual Design Report,
which describes the results of the technical work of the CDA through
November 1989.'

The Working Party appreciates the practical help given by the ITER
Secretariat, particularly Paul Haubenreich, Nikolai Pozniakov and Christa
Basaldella.

2. DEFINITION OF ENGINEERING DESIGN ACTIVITIES

2.1 General Definition of Engineering Design

Engineering design is an intermediate task between conceptual design
and construction in a full-term facility project. It is a direct preparation for
decisions to proceed with construction. Engineering design is, therefore,
conducted with subsequent construction in mind. Engineering design would
typically begin with agreement on a single, specific conceptual design. It would
end with completion of the preparations necessary to initiate the contracts for
construction.

The IMC is making preliminary estimates of the resources needed for
conduct of Engineering Design Activities (EDA) for ITER following the
conclusion of the CDA.' In addition to these personnel and financial
resources, there would also be needed the development of innovative
administrative arrangements for its successful completion.

2.2 Initiation of the EDA

The approach to a successful ITER EDA should encompass the following
five elements:

1. single conceptual design,
2. agreement on content and arrangements,
3. procedures to fulfill initiating conditions,
4. intent to negotiate construction activities, and
5. consideration of relevant precedents.

'INTERNATIONAL ATOMIC ENERGY AGENCY, ITER Conceptual Design:
Interim Report, ITER Documentation Series, No. 7, IAEA, Vienna (1990).

The IMC's preliminary estimate of EDA costs including only a rough estimate of
specific engineering R&D is presented in the ITER Activities Status Report: December
1989 (ITER Documentation Series, No. 9, p 14). At the Council's request, the IMC is
preparing a fuller presentation of EDA cost estimates for review at the seventh Council
meeting and subsequent publication.
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2.2.1 Single Conceptual Design
The first element is the existence of a single conceptual design for ITER,

agreed and supported by all Parties as the basis for the EDA. The ITER
Conceptual Design Final Report representing this design would also include
three other items:

a. preliminary task planning for an EDA
b. projections of financial and personnel requirements for the EDA

and, as an essential part of the EDA planning,
c. those same kinds of projections for later construction and operation

of ITER, two activities whose fulfillment would require future
decisions.

2.2.2 Agreement on Content and Arrangements
The second element is agreement among the four Parties on the content

of the EDA and arrangements for the conduct of the EDA. This should
include, although not be limited to, the following items:

a. technical tasks comprising the EDA (see Table III-A for suggested
elements)

b. related tasks of administration and policy required ab initio (see
Table III-B for suggested elements; Chapter 3 deals with each of
these items at some length)

c. related tasks of administration and policy required during the EDA
(see Table III-C for suggested elements).

2.23 Procedures to Fulfill Initiating Conditions
A third element is a set of procedures to fulfill the initiating conditions

listed in the preceding section. In order to start the EDA work on 1 January
1991, the Parties would have to sign an Agreement by 31 December 1990. In
order to be ready to do this, the following steps should be taken:

During the CDA, under the responsibility of the IC, the IMC will be
considering, on a preliminary basis, many of the tasks and issues to be
dealt with during the EDA
Upon entering discussions, the Parties would provide their experts to
consider the necessary preparatory topics (Table III-B) in order to be
ready for possible negotiations.
Simultaneously, when the Parties enter discussions, the IC could request
the IMC to consider certain useful preparatory technical tasks (Table
IV), whose initiation could aid a prompt start of the EDA work.
Upon entering negotiations, the Parties would authorize their
representatives to draft text for the Agreement. The Working Party
considers that the elements contained in Table XII, "Elements of a
possible Agreement which could be considered by the Parties," would
be useful for this drafting process.

11



TABLE III. TASKS COMPRISING THE EDA AND
NECESSARY PARALLEL ACTIVITIES

A. Technical Tasks

1. Production of the engineering drawings of the components of the device and their
interfaces

2. Completion of the supporting R&D and the development and testing of scalable
models

3. Completion of the detailed design of the basic system and the plant system under
the conditions of the selected site and licensing by the Construction Site Party
(CSP)

4. Technical work in support of the CSP's regulatory licensing function
5. Drawing up of the network plan for the construction of the basic device, the plant

system, and their assembly
6. Development of the operation plan
7. Development of the maintenance and decommissioning plan
8. Production of the construction cost, schedule, and resource requirement estimates
9. Completion of the specifications for the construction contracts of the basic device

and plant system

B. Tasks of Administration and Policy
Required ab initio

1. Objectives of ITER During EDA
2. Task-sharing principles and possible proposals
3. Tasks to be shared
4. Financial and personnel resources commitment
5. Overall work plan for EDA
6. Duration of EDA
7. Organizational arrangements and responsibilities
8. Selection process for Director
9. Intellectual Property Rights policy

10. EDA Central Team work site issues and host responsibilities
11. Role of the IAEA
12. Conditions for involvement of other countries

C Tasks of Administration and Policy
Required Daring the EDA

1. Parties' selection of the construction site and the CSP
2. Licensing by the CSP's regulatory bodies
3. Agreement among the Parties on a final procurement policy and task sharing for

construction
4. High-level commitment by the Parties to the financial plan for construction
5. Drafting the agreement document for construction

12



TABLE IV. USEFUL PREPARATORY TECHNICAL TASKS,
WHOSE INITIATION DURING CDA COULD AID A PROMPT
START OF EDA WORK

1. Control procedures for technical changes
2. Design criteria
3. Validation of codes and analysis procedures
4. Systems integration plan
5. Approach to safety and licensing
6. Quality assurance plan
7. Construction site selection criteria

As shown in Table XII, the Agreement could contain each of the topics
on a general level.
With the signing of the Agreement, the EDA would be started, which
would permit the organizational arrangements to be established and work
to be begun.

2.2.4 Intent to Negotiate Construction Activities
A fourth element is the common intent to negotiate within a reasonable

time matters related to construction. This common understanding is needed
because, in practice, the later design work involves substantial tailoring of the
design to three construction-related matters. These three are the actual
construction site, the licensing conditions (including environmental and safety
aspects) and other features envisaged for the construction (e.g., procurement
approach).

Apart from this design-related need, there should also be a consensus at
an early stage on some other matters related to construction. Notable among
these matters is the set of responsibilities which should be taken on by the
Party which would provide the construction site. Suggestions for the
Construction Site Party's responsibilities are given in Table V.

225 Consideration of Relevant Precedents
A fifth element is the consideration of relevant precedents in large-scale,

international technical project enterprises. There certainly have been many
international collaborative activities among various of the Parties and in
various technical fields. But, there does not appear to have been any single
activity among the four Parties of this specific sort, i.e., four Parties as equal
participants in a long-term facility project. As a result, the Working Party
made a preliminary survey of those enterprises which might have useful
organizational lessons even though they were not prototypes for ITER. The
Working Party recognized that the degree of interdependence for an ITER

13



TABLE V. SUGGESTIONS FOR THE RESPONSIBILITIES
OF THE CONSTRUCTION SITE PARTY (CSP)

1. The CSP should be responsible for:
a. site construction, traffic access to the site, access to the electric power lines,

and the supply of cooling water,
b. preparation of all the necessary accommodation for assigned personnel from

the other Parties.

2. The CSP would carry out the licensing for the construction of ITER on its own
responsibility.

3. The CSP would take ultimate responsibility for compensation for any damages
arising from the ITER-related activity in its territory.

4. The CSP would be responsible for the decommissioning of the whole system.

EDA would be considerably greater than most previous joint activities. In this
circumstance, the Working Party focussed on one experience, that of the Large
Coil Task (LCT), conducted earlier by three of the Parties.

The LCT is particularly relevant because of four characteristics.

1. It involved both a central team leading, integrating, and operating
a facility-based activity and multiple, critical home efforts.

2. It was a major undertaking relative to the supporting base
programmes (the superconducting magnet development
programmes).

3. It spanned a decade.
4. It blended intergovernmental attention and technical complexity.

The LCT experience is also well documented, thereby enabling study of its
lessons more easily than other projects.

The project officer for the LCT Operating Agent summarized the reasons
for the success of the LCT as the following five points: the right initial
conditions, the right kind of commitment, the right formalities, the right
management plan, and the right people. The Working Party has focussed on
these five points in its deliberations.

23 Conceptual Schedule of EDA and Related Activities

Figure 1 sets out the conceptual schedule implied by the technical needs
of the EDA The decisions to be made during the EDA, shown in Figure 1,
would constitute in the aggregate an important, though not final, step on the
road to a formal commitment by the Parties to construction.
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EDA FUNCTIONS:

DESIGN:

RESEARCH AND
DEVELOPMENT:

SITE:
INCLUDING LICENSING

PREPARATIONS

AGREEMENTS:

DISCUSSIONS AND
NEGOTIATIONS LEAD
TO EDA AGREEMENT

ENGINEERING DESIGN ACTMTIES
TIME* •

PROJECT ORGANIZES
TEAMS BUILD UP, 0 0 FURTHER DESIGN WORK
FIRST EDA TASKS' (NON-SITE-SPECIFIC) P L U S

EMPHASIS ON
SITE-SPECIFIC WORK

PHYSICS AND TECHNOLOGY RESEARCH AND DEVELOPMENT, INCLUDING SCALABLE MODEL TESTS

PARTIES ACQUIRE DATA ON CANDIDATE
SfTES FOR CONSTRUCTION, CONSIDER
IMPACTS, PREPARE PROPOSALS

CONSTRUCTION

EVALUATION OF PARTIES CHOOSE CSP PROCEEDS
SITE PROPOSALS A CONSTRUCTION SITE . WITH LICENSING

A A
CONSTRUCTION
UCENSE ISSUED,

FURTHER PROTOCOLS
. AS NEEDED FOR EDA >

POLICY ACTIONS:

RESOURCES
PROJECTIONS

FINISH PLAN FOR
WORK ALLOCATION
AMONG PARTIES

CONSTRUCTION
AGREEMENT

121 [3]

' Duration of EDA has been estimated by IMC to be 5 years
(I ) x Agreement on Task-sharing for completion of EOA
[2] a Selection of Construction Site by Parties.

Allocation of construction work among Partite.
Acceptance of resources projections by Parties

* Tasks defined by Protocol I
[3] = Construction Agreement signed
[4] = Construction Agreement takes effect

A = Complatlon of action

(si Fig. 1. Conceptual Schedule for the EDA and Related Activities



The rationale for the critical timing of the Construction Site Selection,
during the EDA, is the following. In order to produce a completed
engineering design, with specifications for contracts, etc., the designers would
need three kinds of information related to construction. They would need
information on the construction site, on the conditions which would be applied
by the licensing authorities, and on the way in which the construction work
would be shared. In effect, they would need a good picture of the construction
project that could follow. This means that the Parties should be prepared to
make such decisions during the course of the EDA As long as these decisions
are not made, the engineering design can not be made complete. In this
situation, any subsequent work on construction would be delayed while the
engineering design work was restarted and completed, and costs would rise.

An alternate EDA definition, which consists of design, R&D, and
scalable model development and testing work without a site selection, was also
explored. This alternate definition was abandoned because the output of such
an EDA was not a complete design and, therefore, not responsive to the
Council's direction to consider an EDA as defined above in 2.1.

3. PRACTICAL TOPICS FOR AN EDA

The practical considerations for accomplishment of the ITER EDA must
begin with the particular circumstances of this activity. The activity would
include a common technical project, central team, support from domestic
programmes, and an international supervisory body with advisory assistance.
The particular circumstances are that this activity is at once technically
formidable and, because of its international character, simultaneously
demanding organizationally and enriched greatly by the involvement of talented
people from four Parties.

3.1 Project Organization and Management

The project could be organized and managed in the following way.
Project tasks would be divided in an agreed-upon manner between an
integrated Central Team and the Home Teams of each Party. The personnel
of the Central Team should be managed by the Director. The personnel of
each Home Team should be managed by a Home Team Leader with an
organization determined by that Party. Responsibility for the management of
the work tasks of the EDA should be given to the Director. The Director
would exercise operational management through a project organization which
would involve all technical contributors, regardless of Team affiliation. The
remainder of this section is devoted to a more full discussion of this model.
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The principal elements of the organizational and managements! structure
of the EDA should be the following:

1. Council
2. Director
3. Home Team Leaders
4. Central Team
5. Home Teams
6. Technical Advisory Committee
7. Advisory Committee for Administration

Fig. 2 provides an illustrative relationship of these elements and is
intended to show channels of responsibility and authority in the formal sense.

3.1.1 Council
The Council would report to the Parties. Overall responsibility for the

conduct of the EDA within the EDA Agreement would rest with the Council.
Each Party would appoint its own members. There should be an equal
number from each Party. The Council would meet periodically and would
make decisions by consensus.

3.1.2 Director
The Director should be appointed by and report to the Council. Under

the Council's policy guidance, the Director should be responsible for directing
and co-ordinating the entire ITER EDA project, including design, supporting
R&D, and the development and testing of scalable models. The Director
should be assisted by four Deputy Directors, one from each Party, and an
Administrative Officer. The Deputy Directors and the Administrative Officer
should be appointed by the Council, following consultations among the Parties,
the Council and the Director. They should report to the Director.

Within the guidelines established by the Council, the Director would
form and direct the Central Team and control the use of any common funds
for its operation. Within the framework established by the assignment of
tasks (see Sect. 3.4) and by means of a mechanism approved by the Council,
the Director would monitor and control the various task efforts to ensure
results and timing. In directing the ITER work done in the Home Teams, the
Director would act through the respective Home Team Leader.

3.13. H o w Team Leaden
For each Party, a Home Team Leader would be responsible to the

Director for the performance of tasks assigned to that Party. Each Home
Team Leader would be responsible for management of internal administrative
matters of personnel and budget and should direct technical efforts to achieve
required results.

17



ADVISORY
COMMITTEE FOR
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1
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DIRECTOR
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LEADER
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EC HOME
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SU HOME
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US HOME
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advise

=====:z contractual relations

MM^M line responsibility

Fig. 2. A Tentative Organization for the (TER EDA

Each Home Team Leader would serve as the formal channel of
communication between the Director and the members of that Home Team.
Communications should be initiated from either side whenever required. In
addition there should be periodic meetings of the Home Team Leaders with
the Director to review project progress, to evaluate alternative courses of
action and to work out specific plans. At such meetings, the Director should
preside.
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TABLE VL TASKS FOR THE CENTRAL TEAM

1. Expands conceptual design, developing additional detail and confidence in its
description, technical performance, and estimates of schedules and requirements
for resources.

2. With participation of key Home Team members, develops plans for testing, design
and potential manufacturing tasks to be assigned to Home Teams.

3. Monitors task assignments and procurements to ensure uniform standards. (This
includes procurement by Parties from subcontractors.)

4. Develops overall testing and assembly logic. (This is a continuing task.)

5. Assembles a unified instrumentation plan, including both diagnostics and control.

6. Develops and maintains up-to-date interface specifications and drawings.

7. Establishes control procedures for technical changes and monitors Home Team
compliance.

8. Maintains awareness of Home Team schedule, budget, and key personnel
assignments.

9. Supports Home Team efforts when difficulties are encountered.

10. Witnesses critical tests and evaluates test results.

11. Conducts in-depth reviews of detailed designs.

12. Establishes overall quality standards and reviews compliance.

13. Engages regulatory agencies to define appropriate requirements and to assure
timely and adequate compliance.

14. Drafts periodic status reports.

3.1.4. Central Team
The basic function of the Central Team during the EDA would be to

assist the Director in carrying out his/her responsibilities. The Central Team
would oversee and co-ordinate all design work, perform certain necessary parts
of the design work, integrate all contributions into a coherent design and
control changes affecting performance or any interface. This function would
include performing project engineering, design integration and the co-
ordination at the working level of the efforts in the four Home Teams. In
each area of the EDA, designated groups in the Central Team would review
and evaluate designs and quality assurance procedures.

Central Team tasks are listed in Table VI.
In order to carry out these functions, the members of the Central Team

would be co-located at a single site, the EDA work site. Members of the
Central Team should be seconded to the activity at the singte site by the

19



Parties in approximately equal numbers. Appointments should be subject to
acceptance by the Director.

3.15 Home Teams
Each Party should organize and support its Home Team to accomplish

the tasks allocated to it, including design, R&D, and scalable model
development and testing. Home Teams should provide information and access
to the relevant members of the Central Team.

3.1.6 Technical Advisory Committee (TAC)
The TAC should advise the Council on the technical quality and

appropriateness of the work of the EDA. The Council, with the Parties'
recommendations, should appoint an equal number of members from each
Party ad personam to the TAC. !n so doing, the Council can assure that all
areas of expertise required for the execution of the EDA are represented.

3.1.7 Advisory Committee for Administration (ACA)
The ACA should assist the Council in the wide range of administrative

matters, including finance. The Council, with the Parties' recommendations,
should appoint an equal number of members from each Party to the ACA

32 Environment, Safety and Licensing

The importance of the environment and safety objectives is reflected in
the ITER CDA Terms of Reference statement that The operation of ITER
must demonstrate the potential for safe and environmentally acceptable
operation of a power-producing fusion reactor."

This topic includes: safety aspects of design, the impact of health and
safety considerations in formulating and conducting component and system
testing, provisions for handling possible toxic substances, precautions in dealing
with combustibles, and compliance in spirit as well as in letter with regulations
imposed to protect operating personnel, the public, and the environment as a
result of licensing. This general topic also includes consideration of waste
handling and disposal as well as ultimate decommissioning of the reactor
complex.

Prior experience suggests most forcibly that this general topic of safety
must be a primary concern ab initio.

As indicated in Figure 1, steps toward the license for ITER should be
taken during the course of the EDA in order to complete the engineering
work. The site-specific conditions, which would be applied by the licensing
authorities, would need to be known well before the design is brought to
completion.

20



The Construction Site Party (CSP) would be responsible for obtaining
the license, while the Director, with the support of the Central and Home
Teams, would be responsible for the technical work required in support of the
licensing process.

3.3 Construction Site Requirements

As shown in Fig. 1, the completion of the design requires that a
construction site be chosen during the course of the EDA. While logic does
not require that a single site be chosen, the substantial costs and other
difficulties associated with maintaining more than one site during site-specific
engineering must be considered. To facilitate the making of this choice, there
should be a consensus among the Parties before the start of the EDA on the
procedure for site selection and the responsibilities which the CSP would take
on (as suggested in Table V above). The Working Parry is conscious that the
costs and benefits broadly associated with siting are difficult to measure.

TABLE VII. PRINCIPLES APPLICABLE TO TASK-SHARING

1. Each Party should be assigned an approximately equal share of the EDA effort,
consistent with its interest and competence. Competence includes technical and
schedule capability as well as available facilities and prior experience.

2. Task assignments should be based on both qualitative and quantitative
considerations of the work to be performed.

3. Certain tasks will prove worthy of parallel effort in design and, possibly, parallel
effort in scale model construction and test. The number of parallel efforts should
be decided on the basis of trade-offs between cost and risk reduction.

4. Some limited confederation in EDA assignments should be given to potential
assignments in the Construction Activities.

5. The objective of task-sharing should be to achieve equity among the Parties at the
end of the EDA rather than at any one time during the EDA The estimate of
the EDA effort used to determine equity will be that known at the time of the
acceptance of the tasks. The only corrections to that estimate will be those related
to changes in scope of the tasks.

6. The principle of minimum fund transfer across the Parties' boundaries should be
adopted for the EDA.

7. It would be up to the individual Parties to organize the fulfillment of their assigned
tasks.
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3.4 On the Approach to Task-Sharing

The process of acquiring information, services, and equipment would
involve many competing and complicating factors, such as the determination
of equity among differing economic systems, the assessment of worth of
differing subsystems, and the technical preference for central co-ordination.

In this circumstance, the Working Party has attempted to develop a
number of principles, listed in Table VII below, which could be translated at
a later time into a specific task-sharing approach. Tasks" in this circumstance
are those associated with the EDA work tasks identified in Table III-A. To
aid in the process of translation, the Working Party has also proposed a task-
sharing process contained in Table VIII.

TABLE VIII. THE PROPOSED TASK-SHARING PROCESS

1. During CDA, the ITER Council could request the IMC to prepare necessary EDA
tasks and consider technically feasible work packages that could be allocated among
Parties. Tasks to be shared include: design that does not require R&D, design
of components that require R&D and scalable model development and testing
(SMT), and the conduct of R&D and SMT.

2. If and when the Parties decide to enter discussions, they could provide experts to
review and update the IMC-prepared task list.

3. As soon as the updated list of EDA tasks is available each Party should evaluate
the cost of all tasks and should express its interest in certain aspects of the work
in order of preference.

4. If and when Parties decide to enter negotiations, they would authorize
representatives to develop agreement text on task-sharing (and procurement)
principles and, in parallel, proposals on specific task-sharing in subsidiary, non-legal
documents.

5. Upon agreeing to start the EDA, the Parties would set up the Council which
would appoint a Director.

6. The Director would review task-sharing proposals within agreed-upon principles
and make a formal proposal to Council for approval.

7. As further engineering work is done, modifications to task-sharing allocations might
be necessary and would be handled by the Director with approval of Council.
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At this point it is inappropriate for the Working Party to go into many
details of the process of task-sharing which will have to be resolved during the
activities listed in Table VIII. Among the issues that will have to be treated
are the following:

detailed lists of tasks to be shared,
options for ways of sharing tasks,
detailed allocation of responsibility between Central and Home Teams,
process for determining sharing,
determining worth, equity and credit and how these should be assoned.

3.5 Intellectual Property Rights

The process of producing the best possible engineering design and the
process of obtaining a construction license both strongly imply a need for
disclosure of technical information, i.e., intellectual property. This intellectual
property may well be valued highly and differently in each of the Party's
economic systems and might also include proprietary information or
information protected in some other way.

There are three major elements in the formal handling of intellectual
property, namely, ownership, transfer and protection. These elements can be
embedded in a context of general p»i:iciples. In Table IX, after the general
principles, each of these three elements is expanded into a set of operational
principles. These principles can represent a balanced approach for arranging
and controlling access for project personnel while respecting ownership rights
and the need for protection. While these elements seem to be common to
most of the current international fusion co-operation agreements, the list
would require further review.

The Working Party suggests that the level of detail on this issue be
carefully constrained to follow the level of detail developed in the task sharing
matters. On a practical level, this means that at the outset of the EDA, the
intellectual property rights texts will be reasonably general, and become more
specific as more task sharing decisions are made by the Parties, the Council
and the Director. The provisions for EDA should only address EDA
intellectual property rights issues, not those for any future Construction
Activity.

On an equally practical level, discussion of intellectual property rights
for an ITER EDA begins with each Party's experience, much of which may be
based on bilateral interactions. Since the ITER experience is in many ways
innovative, so the discussions and possible negotiations on intellectual property
rights may also require some innovative approaches. Therefore, the Working
Party suggests that an understanding of the nature of the actual technical work
and, in particular, how it would be carried out in some detail will be most
illuminating to this process.
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TABLE IX. HANDLING OF INTELLECTUAL PROPERTY

A. Suggested General Principles

1. The Parties would promote the development of an approach to handling intellectual
property rights based on the recognition of mutual benefit in this unique technical
activity, trust among the participants, equality, and respect for relevant international
arrangements and applicable domestic legislation.

2. The Parties would promote a balanced approach to ensure technical success of the
activity through broad, prompt exchange of information and to ensure protection
of participants' intellectual property rights.

3. Intellectual property would be understood to mean scientific and technological data,
results and methods. This information could be in any form such as drawings,
models, calculations, reports, formulae, instructions, inventions, etc.

4. Each Party to the ITER EDA should be duly informed about the state of progress
on the project and receive at regular intervals reports on the progress accomplished
and results obtained, including new developments resulting in the creation of
intellectual property.

B. Suggested Operational Principles on
Ownership of Intellectual Property

1. Intellectual property created in the Central Team would be owned by the four
Parties in an equitable manner and shared openly and promptly. (Equitable
ownership might mean each Party has title to the property in its own territory.)

2. Between each Party and its nationals, the ownership of specific intellectual property
rights would be determined in accordance with its domestic laws, regulations, and
practice. It would be further understood that each Party would try to provide for
the co-operation of its inventors which is required to carry out these principles.
Each Party would also be responsible for any award or compensation that may be
due its nationals.

3. The copyright on the formal reports produced by the Central Team would be
owned jointly by the four Parties.

4. Intellectual property created in a Parry's Home Team would be owned by the Party
(according to its domestic laws) and shared openly and promptly with the other
Parties via the Central Team.

5. If any question on the ownership arises, the Council would consider the matter of
which Party should have the right to apply for a patent on the recommendation
of the Director and Home Team Leaders. This should be settled before any
application would be made.

C Suggested Operational Principles on
Transfer of Intellectual Property

1. For intellectual property created in the conduct of the EDA by one of the Parties,
the owning Party should license its use at no charge to the other Parties for ITER
purposes.
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TABLE IX. (Cont.)

C Suggested Operational Principles on
Transfer of Intellectual Property (cont.)

2. The owners of the pre-existing intellectual property of interest to the ITER design
should license its use for ITER purposes to the Parties over a finite time, possibly
on a paying basis. Each Party would endeavour to arrange for the free use of the
property for ITER purposes over a finite time.

3. Protected, pre-existing information that a Party wishes to contribute to the ITER
work could be used confidentially with ITER-related access permitted under agreed
upon rules.

4. Intellectual property created in the Central Team and thus jointly owned by the
Parties could be transferred to "third persons" only after approval by all the owning
Parties.

D. Suggested Operational Principles on
Protection of Proprietary Information

1. Proprietary information would be that information meeting all of the following
requirements:

It is not generally known or publically available from other sources.
It has not been previously made available by the owner to others without an
obligation concerning its confidentiality.
It is not already in the possession of the recipient without any obligation
concerning its confidentiality.
It is of a type customarily held in confidence for commercial purposes.

2. Proprietary information and know-how would not appear in the reports published
by the EDA, unless approved by the owner.

3. Proprietary information that is used in the ITER process would be clearly marked
and handled by the Parties in accordance with the applicable laws, rules and
administrative practices throughout the time period mutually agreed upon.

4. By definition, information created within the Central Team would not be
proprietary. Information created in the execution of the tasks allocated to the
Home Teams may include proprietary items, which would be protected as detailed
above

3.6 Formal arrangements leading to ITER E D A

3.6.1 Approach to the Formalities
As noted in section 2.1, the engineering design is typically conducted

with subsequent construction in mind, in large measure because of the
significant resource investments required. With such a complex enterprise,
extending over approximately five years, it would be exceedingly difficult to be
able to specify in full detail all elements of the EDA on a priori basis.
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The juxtaposition of three conflicting needs requires a non-traditional
approach to the EDA formalities. These three needs are the following.

1. The need for a clear long-range view of the overall engineering
activity ab initio

2. The immediate need for a legal basis for continuing ITER work into
EDA

3. The need to conduct extensive engineering work in order to be able
to specify the full details of all EDA agreement matters.

One possibility is the following combination of two elements.
First, a simultaneous Declaration could be made by all four Parties of

their intention to proceed to a joint EDA This Declaration could be a
statement made at high levels in the Parties' governing authorities. Such a
Declaration would serve to maintain the momentum of the ITER concept and
would provide an essential impetus for the continuation of ITER activities.

Second, an Agreement allowing the continuation of the ITER activities
into the EDA after the end of the CDA could be concluded before the end of
1990. The Agreement should be based on the principle of equal contributions
from the Parties and could give an outline of the complete EDA (e.g., aim,
estimates of time and resources) and should make provision for the inclusion,
in due time, of all matters required for the implementation of the EDA.

3.6.2 Form of the Agreement
If the two-element approach were to be adopted, then there remains the

matter of the form of the Agreement, or the legal framework for the EDA.
There appear to be two options for structuring the legal framework of the
EDA arrangement:

1. A quadripartite agreement under IAEA auspices.
2. A stand-alone, quadripartite agreement.
At this stage, the two options should be kept open. Moreover, the IAEA

could play a helpful role in assisting a Party to join the agreement. Whatever
form is eventually chosen, the level of signature should also be considered in
due time.

3.63 Thoughts on necessary legal functions for the EDA
During the EDA, it will be necessary to provide a legal mechanism to

carry out three functions:
1. provision of status to the ITER personnel (presently dealt with by

the IAEA and the CDA Technical Work Site Host),
2. employment of key personnel,
3. management of the joint fund.
These functions, and any other similar tasks, could be carried out in one

of three ways:
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a. by the IAEA, according to rules established by agreement among the
Parties and accepted by the Agency;

b. by the EDA Work Site Host, according to the EDA Agreement;
c. by any other legal entity, available to or created by or for the

Parties.
Further study is required to identify the advantages and disadvantages of

these various approaches to providing the legal functions. The IAEA has
been requested to prepare its views on this matter.

3.6.4 Role of the Agency
The Agency has provided a number of useful functions during the CD A.

Consideration should be given to the possibility of having the Agency perform
these and, if appropriate, additional functions in the EDA.

Any arrangement involving the Agency should, just as in the CDA, take
into account the Agency's three basic requirements, i.e., i) possibility of access
by other IAEA members, ii) dissemination of information resulting from the
EDA to the Agency membership, and iii) no additional financial burden on the
IAEA beyond the presently budgeted amount. There would not seem to be
any major difficulty in meeting these requirements by development of
mechanisms which would be agreed among the four Parties, similar to those
used in the CDA.

Further information concerning Agency requirements should be requested
from the Agency in order to better define such a possible role.

3.7 Financial Matters

A joint fund should be set up to provide payment for the services of the
Director, Deputy Directors and the Administrative Officer. Equal
contributions should be made by the four Parties and the fund should be under
the control of the Council. The Council may further decide that the joint
fund would be appropriate for further uses, e.g., critical equipment needs of
the Central Team. Legal authority to manage the joint fund and to employ
personnel and the authority of audit should be arranged. One possibility is
that the IAEA could provide a suitable mechanism.

3.8. EDA Central Team Arrangements and the EDA Work Site

As noted in Section 3.3 there should be a Central Team working together
at a single work site. In order to assure the fulfillment of the Central Team's
task and, in particular, to assure that people with the necessarily considerable
skills and abilities would be willing to relocate to this site, there would be
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many administrative issues, both facilities and personnel related, that should
be addressed. These administrative issues involve both the Host Party and all
the Parties seconding personnel to the Central Team.

The duration of occupancy of the EDA site must be known from the
outset because it will be a determining factor in the arrangements to be made
for satisfying the EDA site requirement.

The specific tasks and responsibilities for the EDA work site and some
suggestions as to the distribution of costs could be as shown in Tables X and
XI. The selection of the EDA work site for the Central Team should be a
matter for negotiation among the Parties and should not prejudge the selection
of any future possible construction site.

TABLE X. RESPONSIBILITIES OF THE HOST PARTY
FOR THE E D A WORK SITE

The Host Party would be responsible for ensuring the availability of these items:

1. A suitable site, serviced as necessary
2. Office accommodations, serviced and furnished as necessary
3. Computing and communications systems
4. Secretarial and administrative services, including key personnel with fluency in both

local and ITER languages
5. Suitable housing and schools
6. Social services (e.g., assistance in settling in and finding housing; assistance in

dealing with language problems, medical care, legal, taxation and customs matters,
spousal employment, schooling for children, etc.)

7. Establishing the legal status in the Host country of Central Team members and
their families

TABLE XL POSSIBLE APPROACH TO DISTRIBUTING COSTS

A. Suggested costs to be borne by Host Party

1. Cost for preparing the social infrastructure

B. Suggested costs to be borne by the Joint Fund
equally sapported by Parties

1. Payment for the services of the Director, Deputy Directors, and the Administrative
Officer
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TABLE XL (Cbnt.)

C Suggested costs to be borne by the seconding Parties

1. Payment for the services of personnel seconded to the Central Team
2. Payment for initial and final travel to the EDA Work Site and relocation expenses
3. Costs of schooling for children as determined by domestic policies
4. Costs associated with re-employment as determined by domestic policies.

D. Suggested costs to be borne as agreed
by negotiation among the Parties

1. Payment for the use of computers
2. Payment for the use of communications by the Central Team with Home Teams

and outside organizations
3. Payment for administrative and support staff (CAD operators, computer operators,

draftpersons, and secretaries)
4. Payment for official travel of Central Team members
5. Payment for the use of office buildings

4. RELATIONSHIP OF WORKING PARTY REPORT
TO POSSIBLE EDA AGREEMENT

At the request of the Council, the Working Party has considered the
relationship between its work and a possible Agreement among the Parties on
an EDA Upon considering this relationship, the Working Party finds that its
deliberations could form the basis for discussions that might lead to possible
negotiations on an Agreement for an EDA, and suggests in Table XII the
possible elements in such an Agreement and in Table XIII the possible
elements of the related Protocol I.

Tables XII and XIII overleaf.
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TABLE XII. ELEMENTS OF A POSSIBLE AGREEMENT
WHICH COULD BE CONSIDERED BY THE PARTIES

Preamble
Four Parties
General interest of fusion
Interest of international co-operation in fusion
Satisfaction with previous work, CDA; mention of IAEA auspices
Intention to proceed to next stage, EDA.
Equal status and contributions

Article 1: Aim of EDA
Definition of output: engineering design which would allow Parties to proceed to
construction decisions.

Article 2: Tasks
The tasks would include design work, supporting R&D and the development and testing
of scalable models. A first set of tasks would be defined in the Protocol I which forms
an integral part of this Agreement.
The remaining tasks required for the full execution of the EDA would be agreed by the
Parties by means of one or several, as appropriate, follow-up protocols, which would form
an integral part of the Agreement. These protocols would be agreed by the Parties in
good time so that the EDA is completed by the date envisaged in Article 4.

Article 3: Organization of EDA
The practical implementation of the above-mentioned tasks would require at any time a
governing body, the ITER Council, and a Central Team, which would be located at a
central site. Other elements of the organization and the size and composition of the
Central Team would evolve in relation to the tasks being undertaken. The details would
be given in the Protocols.

Article 4: Duration of agreement
Start and estimated end dates.
Renewal clause.

Article 5: Resources required
Manpower and financial estimates (2 total figures).
Principle of equal contributions. The Protocols should provide the possibility of
establishing joint fund.

Article 6: Task-sharing
Principles of task-sharing. The task to develop specific proposals would be contained in
the Protocol.

Article 7: Ensurance of stability, settlement of disputes
Best efforts of Parties to achieve stability and robustness, else International Court of
Justice mechanisms to set up an arbitration arrangement.

Article 8: Participation of third countries
Text of CDA Article 9 with some modification, if necessary.

30



TABLE XII. (Cont.)

Article 9: Access, ownership, protection, transfer, and handling of
intellectual property (information)
General principles and annexed practical provisions and procedures.

TABLE XIII. POSSIBLE OUTLINE OF PROTOCOL I

I. The following tasks would be implemented.

1. The objectives of ITER during EDA would be defined.

2. Task-sharing and procurement proposals would be developed.

* IMC-prepared task lists would be reviewed and updated.

* Each Party would evaluate the cost of all tasks in its own currency and
would express its interest in certain aspects of the work in order of
preference.

* Suggested task-sharing would be developed.

3. Financial and personnel resource requirements for all tasks would be
evaluated quantitatively.

4. An overall work plan would be developed for EDA.

5. Work initiated by the IMC on a number of key procedures (see Table IV)
would be completed.

6. Subsequent aspects of EDA including tasks and organizational and
management issues would be defined.

II. The Parties would establish the Council at the earliest possible time. The Council,
in order to minimize any unnecessary hiatus, would develop the organization
promptly to carry out the work. To implement the above-listed tasks, the Central
Team would be composed of members of each Party in equal numbers, appointed
and duly authorized by the Parties, and together having sufficient technical,
administrative and legal competences. The Team may call on experts and may
organize workshops to help it in this work.
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ANNEX L CHARTER FOR HER COUNCIL'S
WORKING PARTY ON WAYS AND MEANS

13 July 1989

Hie 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 those 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.

ANNEX IL FURTHER GUIDANCE FROM ITER COUNCIL
PROVIDED AT FIFTH COUNCIL MEETING

From the Minutes of the Fifth Meeting of the ITER Council, 30
November-1 December, 1989:

"The Council provided further guidance to the Ways and Means Working
Party as follows:

1. Consider EDA work site requirements (host role, costs)
2. Explore task-sharing more thoroughly (long-term R&D, equity,

credit, duplication)
3. Address stability and robustness of EDA (withdrawal, disputes,

continuation)
4. Identify pertinent organization lessons (CERN, JET, LCT, etc.)
5. Develop more specific thoughts on timing (start of construction

negotiations, merging of conceptual schedule and EDA logic chart)
6. Consider relevance of Ways and Means to possible Terms of

Reference but do not attempt to draft Terms of Reference."
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