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EXPLANATORY MEMORANDUM

The Agreemenf among the European Atomic Energy Community, the Government

- of Japan, the G.over'nr'ﬁe‘nt of the Russian Federation, and the Government of the

United States of America ("the Parties”) on cooperation in the Engineering Design
Activities (EDA) for the International Thermonuclear Experimental Reactor (ITER)'

R

("the ITER EDA Agreement”), under the‘auSpicés of tﬁ_e lnté_rnatiorial Atomic Energy

_Agency (IAEA), concluded: a_mong; the Parties on 21 Jul'y’~1992 (as far as the -

Community is concerned, in accordance with a Commission Decision of

22 April 1992 followmg a Council Decasnon of 6 April 1992), is due to remain in

force for six years.

-~

~

. Pursuant to Article 3 of the ITER EDA Agreement, the EDA are implemented by two

or maore protocols, as appropriate, according to the progréss' of work. Protocol 1 to

‘the ITER EDA Agreémént ("Protocoi 1"), also concluded arﬁong the' Parties on
21 July 1992 ‘will termlnate upon entry into force of Protocol 2 but not Iater than -
“on 20 March 1994. | |

‘Pursuant to Section 4 of Protocol 1, a draft Protocol 2 to the ITER EDA Agreement -

("Protocol 2") and draft accompanying documents have been prepared, taking into

account the items set out in that provision, and.submitted to the ITER Council by
a Special Working-Group_esiablished pursuant to Section 1 of Protocol 1. 'On e
22 Aprit 1993 the ITER Council accepted for submission to the Pai'tiés’ authorities
the draft Protocol 2 and draft accompanymg ‘documents prepared by the Special '
Working Group for completion of the EDA under Protocol 2, wsth a view to:

negotlatl_ng and concluding Protocol 2 as soon as poss:ble.

04 n°L 244, 26.08.92, p. 13



3.

4,

In its Decision of 10 December 1993 the Council:

- authorized the Commission to conduct negotiations on Protacol 2 on the basis of

~the draft Protocol 2 and draft accompanymg documents referred to under

H.“pomt 2 abovs, it being understood that such draft accompanying documents have
";the purpose of setting out in detail, inter alia, the implementing measures deemed

' necessary by the Partles for jointly completmg the activities ldentmed in Article 2

of‘ the Agreement and that such draft accompanying documents shall be
" complemented by the Outline Design report as approved by the ITER Council and
"By -an annex established along the lines set out in Attachment 4 to the Directives

- +for the Commnssnon and

C- 'stnpulated that it is not opportune that a proposal for a decision authonzmg the

srgnature of Protocol 2 be presented until the Commission, having submitted the

j ﬁutline Design report to the Council of the European Union and the Consultative

. _C-omrvnittee for.the Fusion Programme (CCFP) as soon as it is available, to make

sure'that_ the Outline Design is acceptable, has received the opinion of that Council
and of the CCFP and theagreement of the ITER Council for the adoption of that

_ Teport as an accompanying document to Protocol 2.

in'view of point 3 above: .

-.on 19 January 1994 in its opmlon on the Outline Desugn report, the CCFP
recommended that the Commumty members of the ITER Council support the
approval by the ITER Council of the Outhne Desrgn report, which will become an

‘accompanying decument to the Protocol 2 package;

- on 28 January 1994 the ITER Council considered that the Outline Design report

constitutes an acceptable basis for consideration by the Parties to proceed toward

the conclusion of Protocol 2; and

- on 21 February 1994 the Council of the European Union considered that the

Outline Design report constitutes an acceptable basis for future work which could

be included as an accompanying document to Protocol 2.



-

s

The quadripartite negotiations ha\'re'resul_ted in the-following‘ documents (annexed
to the enelosed proposal for a Council Decision): the draft_Protocoi_ 2 (AANNEX I} and
the Co-Chairs’ Summary of the Negotiation Meeting (28 January 1994') (ANNEX [I):
. the draft Protocot 2 is-identiealrt'o the one 'attached to the negotiation Directives;

- the Co-Chairs’ Summary contains, besides the draft Protocol 2 (ATTACHMENT 1),

. the Negotiators’ Shared Views (ATTACHMENT II) which ‘match the draft

accompanying documents attached to the negotiation Directives except for the -
following modifications (Updn EAEC negotiators’ request to comply‘with the -

Council Directrves)

. a pornt "5, MOﬂItOfInQ of the ITER EDA“ (referred to under point 3 above) has,
been added '

. a point "_6_._ Qutline :Desi'qn" (referred'to under points 3 and 4 above) has been

added together with the relevant attachment "NSV Attachment 4" »
- NSV Attachment 1 (ITER Detailed Technical Objectives) has been slightly .
reworded - - ; ' .

(. NSV Attachments 2.and 3 have not been amended)

Itis considered that the Community willhave to continue to conduct its contribution
to the ITER EDA in the context of its overall Next Step R&D activities so as to
preserve its full capability to proceed towards the construction of a Next Step device

either'in the framework of an international collaborative programme or on its own.

The intended cooperative activities are technically compatible with the guidelines .- .-

relevant to’ control'led thermonuclear fusion specific,' objectives laid down in the h
Council pelitical orientation of 22 December 1993 on the draft decision concerning
a F:ram‘ework Programme of Corrirriu"nity aetivities in the field of research and training
for the EAEC {1994-1998) and are financially compatible with the breakdown of the
amount deemed necessary for Community financial- participation in the field of . "

controiled thermonuclear fusron in that draft decision.



Protocol 2 will have to be concluded by the Commission in conformity with the

second paragraph of Article 101 of the Treaty establishing the EAEC.

The Commission proposes that the Council édopt, in application of A&icle 101
_ _second paragraph, second phrase, of the Treaty establishing the EAEC, the Council
. Decision’ attached hereto concerning the conclusion, by the Commlssuon of _.
Protocgl 2.



DRV SYADAREAF T - - - ST
COUNCIL DECISION S
Of Ceeeseidtenanereenaans eaanss ,

concerning the conclusion, by the Commission, of Protocol 2 to the Agreement arhong the
-European Atomic.Energy Community, the Government of Japan, thelGo\.rernment of the Russian ‘
Federation, and the Government of the United States. of America on c,ooperation'-v in the
Engineeri'r'\g. D\esign Activities (E,bA) for the International Thermonuclear Experimen_talﬂeacto'r
(TER). B |

THE COUNCIL OF THE EUROPEAN UNION,

Havrng regard to the Treaty.establishing the European Atomic Energy Communrty, and in

' partlcular the second. paragraph of Artrcle 101 thereof
Having regard to the draft Decision submitted by the. Commiission, .

Whereas the Commission has, in accordance with the V'Cou'ncil Directives of 10 December 1993,
- conducted negotiations oh Protocol 2 to the Agreerhent among the‘E\uropean'Atomic Energy
Community, the Government of Japan -the. Government of the Russian Federation and the
Government of the United States of America on. cooperationin the Engrneerrng Desrgn Actrvrtres -

for the International Thermonuclear Experrmental Reactor
* Whereas the conclusion; by the Commission, of Protocol 2 should be approved;

" HAS DECIDED AS FOLLOWS:. .. -

Sole Article

. The conclusion by the CommrssiOn : for‘and on. behalf of‘the Commuhity, of Protocol 2 to the
- Agreement among the: European Atomic Energy Communrty, the Government of Japan, the
- Government of the Russian Federation, and. the Government of the United States of America on
,cooperatron in the.Engmeermg Desrgn A_ctrvrtles for the International Thermonuclea_r Experimental

Reaotor is hereby approved.

The text of Protocol 2 is annexed to this Decision, together wrth the text of the Co- Charrs :

Summary’ of the Negotlatlon Meetmg

For the Council
The President .



ANNEX |

DRAFT PROTOCOL 2

TO

THE AGREEMENT AMONG THE EUROPEAN ATOMIC ENERGY COMMUNITY, THE GOVERNMENT
OF JAPAN, THE GOVERNMENT OF THE RUSSIAN FEDERATION, AND THE GOVERNMENT OF THE
UNITED STATES OF AMERICA ON COOPERATION IN THE ENGINEERING DESIGN ACTIVITIES FOR
THE INTERNATIONAL THERMONUCLEAR EXPERIMENTAL REACTOR

The European Atomic Encrgy Community (Euratom), the Govermnment of Japzin,- the
Govcrnment of the Russian Fedcration, and the Government of the United States of Amcrica -

("the Pasties™),

HAVING REGARD to the Agreement on Cooperation in the Engineering Design Acﬁvitics
(EDA) for an International Thermonuclear Experimental Reactor (ITER), concluded among
the Parties on July 21, 1992 ("the Agreement™), and in particular to Article 3 thcrcof,

HAVING INITIATED the EDA under Protocol 1 to the Agreement, also concludcd among thé
Parties on July 21, 1992, and having the intent to complete jointly the EDA under Protocol
2, : : '

HAVE AGREED AS FOLLOWS:

- Section 1 — Scope

The Partics shall complete jointly the activitics identified in Article 2 of the Agrecment. These
activitics shall be conducted in accordance with detailed technical objectives of ITER adopted
pursuant to the provisions of ‘the Agreement. :

‘Section 2 — Special Weorking Grou

A Special Working Group shall be established which, assisted by the -Director, shall submit
proposals to the Council on approaches to joint implementation for decisions by the Partics
on future construction, operation, cxploxtat:on and dccommxssnomng of TTER, as specified in
Article 2(c) -of the Agrccmcnt :

-



sogmr

Section 3 — Implementation of the Work Program = -

1)

@

(3)

Section 4 — Secopdment Ag[v eements
Y

o)

" The Director shall implement the Work Program and its updatings after approval of

the Council in accordance with the s¢hedules provided therein for the various tasks.

The technical dcscnphon of a task, thc task assignment, and thc terms and

"conditions of its execution, developed in conformance . with guidelmes for

implementation of task assignments® established by the Council, shall form the
subject of a Task Agrcement. The Task Agrcement shall be drawn .up by the
Director and signed by the Director and the Leader of the Home Team to whom the
task has been assigned. Task Agreements shall be concluded in accordance with' the
approvcd Work Program and its updatmgs : -

Each Home Team Lcadcr shall ensure that access, for the purpose of interaction,
monitoring of work in progress and evaluation of quality control, to the sites and
premises where a task assigned to a Home Team is being carried out, as well as'to
the personnel performing and documents conceming the task, is not unreasonably
denied- either to the Director or to members of the Joint Central Team authorized

‘by the Director. The Home Team Leader shall be notified in a timely fashion of .
" such intended access. The dctallcd arrangements for this access shall be specified
- in the Task Agrccmcnt

- For the purposcs of thlS Section,

"Sccondmg Party means ‘the Party which makcs a person avallablc to_the Joint
Central  Team ‘in accordance with Article 8(2) of the Agreement, mcspcctxvc of
whether that Pany is the cmploycr or not of that person; - -

"Sccondcd Person" or "Seconded Pcrsonncl" ‘means one or scvcral persons made

. available by the Sccondmg Party to the Jomt Ccntral Tcam

After the sclcctlon of a person in accordancc with Article 8(2) of the Agreement, the
employer of that person shall second such person without any undue delay to the

~ Joint Central Team. In respect of each Seconded Person. a' specific Secondment

Agreement -shall be drawn. up by the Director and signed by the Director, the

- Scconded Person, that person's employer and the entity operating the Joint Work Sltc .

to which that person shall be assigned. If thc cmploycr-and the Seconding Party arc

- different entities, the Scconding Party” shall endorse the Secondment Agreement(s)

10 indicate it has made the Scconded Personncl available to the Joint Central Team

- as described in Article 8(2) of the Agreement. The Secondment Agreement for. the
‘Director shall be co—sng,ncd by the Chair of the Council.”



The Sccondment Agreement shall state the work, and the Joint Work Site to which
. the Scconded Person shall be assigned, that person's reporting responsibility, and that
the Scconded Person and that person's employer will comply with the provisions of
Articles 8(2) and 15 of thc Agreement and of this paragraph to the extent they
‘concem the secondment, and that the Scconded Person will comply with the internal
rules rcgarding safcty and sccurity to be obscrved on the premises of the Joint Work
Site. The duration of a Sccondment Agrecment may not exceed that of this Protocol.

“ When approving the Work Program and its annual updatings, the Council, assisted by the
Director, shall provide for a timely and coordinated termination of the work to be carried
out under the Agreement including the final reporting; if actions by the Parties are needed
or otherwise appropriate, then the Council, assisted by the Director, shall make suitable

proposals. ‘
Section 6 — Resources

. The résbﬁrcm requ.ired' for the implementation of. this Protocol shall be made available by
the Parties in accordance with the applicable provisions of the Agreement.

Section 7 — Duration

This Protocol shall enter into force upon signature of the Partics and shall remain in force -
for the duration of the Agreement. '

Doneat _,on | in quadruplicate.

 For the European Atomic Energy Community:
For- the Government of Japan:
For the Government of the: Russian Federation:

For the Government of the United Stites of America:



-ANNEX |

'Co—Chaim" Sumniar_jr ofvthe_ Negotiation Meeting.

The four ITER dr;lcgations," plcased to_hear sta_témcnts'fronla all sides with cxpressions of
‘willingness to conclude the ncgotiation, agreed to s'ubmig -to their ’-authofitics the two
attachments with a view to concluding Protocol 2 of the ITER EDA Agrcement as soon as

possible )

Negotiators' Initials: )




LONTHAMENT

DRAFT PROTOCOL 2 TO THE ITER EDA AGREEMENT -

AS GIVEN IN ANNEX | TO THE PRESENT COUNCIL DECISION®



NEGOTIATORS’ SHARED VIEWS

At the conclusion of their work on the final dmfl of l’rolocol 2 on this date, the
ncgotiators shared the followmb Views:

1.  Detdiled Technical Ol)icclivcs

Dctailéd technical ob]cctlvcs of ITER referred to in Section 1:of Protocol 2 arc
adopted by the Partics acting through the Council. The Council adopted thosc dctd!lcd
technical objccuvcs on Dccember 15— 16 1992 (Anachmcnt 1) B

"2, - Guidelines for Imple icntation of Task _ssl' ents - -

Thc'Guxdclmcs for Iinplcrﬁcntatxon of Task Assignments referred to in Scction 3 of

Protocol 2 are adopted by the Counc:l Thc Council adoptcd such GUldCllﬂCS on April 22,
1993 . (Attachment. 2) : .

i‘&c_or’ﬂmgnt_Aqu_cmgmi

Thc Secondment’ Agrccmcnts referred to in Scctlon 4 of Protocol 2 should be as
uniform as practicable and reflect the Guidelines for Secondmcnt Agreements, set forth in the
attachment hereto. (Attachmcnt 3)

If the Seconding Party is not the employer of the Seconded Pcrson it will use its best

" efforts to ensure that the employer of the said Seconded:Person‘complies: with: the provisions

of Section 4 of Protocol 2 and thc Guxdclmcs

4, Financing
With rcgard to Scction 6 of Protocol 2:

(1) ecach Party will bear its costs rclatmg to -
a) - the participation of its members and cxpcrts in the work and the mcctmgs of
the Council, the TAC, the MAC, and the SWGs, mcludmg thc costs for travcl~
-and subsistence;
b) the secondment of its pcrsonncl to the Joint Work Sites;
'¢)  the execution of tasks assigned to its Home Tcam in accordancc with Scct:on
3 of Protocol 2; and
d) thc organization of workshops taking place on its termtory. and: the partxcnpatmn_
of its Home Team pcrsonncl in workshops, mcludmg travcl cxpense$ and -
subsistence; :

 (2) inapplying Anticlc 14 of the Agrecment, the Council will take account of the overall
' level of resources that cach Host Party has offered as support for its Joint Work
Site; :

© (3) -other cxpcnduuru: considered by the Council to be- nc(,u:sary for the samfdcloly
complcuon of Pmlocol 2, will be fi nanu:d through the Joint Fund.



5. Mmmrmrw of the ITIER EDA

The cohcrcncc between the Lcncml constraints set out in Section 1 of
Autachment 1 and progress of work shall be validated on a ycarly basis, pursuant to
" Agticle 16 of the Agreement. In particular, the technical approaches and the accuracy
- -of the assessment of the cost of construction of 1TER shall be verified, as foreseen at
point I(f) of Annex A to the Agreement, also on the basis of domestic data related to. ‘
the main components of the facility. These evaluations may lead the ITER Council to
readjust , if necessary, the constraints or the technical solutions. -

6. ‘Qutline Design

The Council has endorsed the TAC-4 response that "the outline design
[Attachment 4] will provide a sound basis for continued engineering design work
after (1) modest further optimization of the major machine parameters to provide a
reserve against cost increasés, (2) modification of the engineering approache in
certain areas, and (3) a broadening of technical capabllmes so as to achieve greater

operational flexibility.”



NSV Attactiment 1

ITER Detailed Technical Objectives®

l. GeneralCOnstraints

The ITER detalled techmcal ObJCC[lVCS approaches 1nclud1ng appropriate

margins, should be compatible with the aim of maintaining the cost of the -

- device within the limits comparable to those indicated in the final report
of the ITER CDA as well as keeping its 1mpact in long range fu31on :
research and development : -

- ITER should be de31gned to 0perate safely and to demonstrate the safety
~and env1ronmental potentlal of fusion power

2. Perfor’mance and Testing
- Plasma Performance

ITER should have a confinement capability to reach controlled ignition’
The estimates of confinement capability of ITER should be based, as in
the CDA procedure, on estabhshed favourable modes of operation.

ITER should

* demonstrate controlled ignition and extended burn for a duration.
sufficient to achieve stationary conditions on all time scales -
characteristic of plasma process and plasma wall interactions, and
sufficient for achieving stationary conditions for nuclear testing of
‘blanket components: This can be fulfilled by pulses with flat top
duration in the range of 1000s. For testing particular blanket

‘designs,-pulses of approximately 2000s are desirable. - ,

* . aim at demonstrating steady state operation using non-inductive
current drive in reactor-refevant plasmas.

L 4



- L-aglnccrmy Performance and Testmg

H! R should
- demonstatce the availability of technologics csscnual for a fusion reactor {suct. =
T SUpcrconductmg magncts and remotc maintcnance), ‘
. test componcnts for a reactor (such as systems to cxhaust power and partcles from
' the plasma); ’ ‘ '
- test design concepts of tntum breeding blankets relevant to a reactor. The tests

forcseen on modules include the demonstration of a brccdmg capability that would
lead to mitium sclf-sufficiency in a reactor; lhc cxtraction of high-grade heat, and
clectricity gcncmnon :

3 Desien Requirements

‘The choice-of parameters of the basic device should be consistent with margins that give
. confidence in achicving the required plasma and engincering performance. The design should -
be sufficicndy flexible to provide access for the introduction of advanced features and new
-capabilities, and to allow for.optimising plasma performance during operation. The design
should be confirmed by the scienufic and technological database avzulablc at the end of the
EDA. ' : ‘
An inductive pulse flat-top capability, under ignited conditions, of approximately 1000s
should be provided. In view of the ultimate goal of steady state operation, ITER should be
designed to be compatible with non-inductive current drive, and the heating system required -
for ignition in the first phase of operation should have current drive capability.

To carry out nuclcar and high heat flux componcm !csung at conditions relevant o a fus:on
power reactor: .

- the average ncutron wall loadmg should be about 1 MW/m2

. the machine should be designed to be capable of at lcnst lMW::/m2 10 carry out
* longer-time intcgral and materials tests.

~ Tt is desirable 10 operate at higher flux and fluence levels. Within the engineering margins,
the ITER designers should examine the implications and possibilitics of exploiting a wider
range of operational rcgimes. - The design of the permanent components of the machine
should not preclude achieving fluence levels up to 3 MWa/m2. For the second phase of -
. ‘operation, the dcs:gn should include the capability of rcplacmg xhc shicld with a brccdxng

Blanket. - : .



4 Qucmﬂmﬂmimmmlﬁ
The IKT R opcration should be divided Into two plnscs

= - 'The first phasc. the Basic Performance Phasc, is cxpected 1o last a docadc including a
fcw thousand hours of full DT opcration.  This phasc should address the issucs of )
conwrolled ignidon, extended burm, stcady state opcration, and the tesung of blanket

L _modules. It is assumed that for this phasc there qul be an adcqu:nc supply of tidum
from cxtcrnal sources.

- - Controlled ignigon experiments in ITER will address conﬁncmcm, stability
‘and impurity control in alpha panicle hcated plasmas. 'Extended burn
‘experiments will address, in addidon, the control of fusion power producton .
and plasma pmﬁlcs and the cxhaust of helium ash. ’ ’

- The aim of current dnvc cxpcnmcms in lhxs phasc should be xhc :

demonstration of stcady state operation in plasmas having alpha panicle. .

-, _heaung power at least compamblc to the cxtemnally applied power. Using the
heating systems in their current drive mode, non- -inductive current drive
should be 1mplcmcmcd for profile and burn conwol; for achieving modes of
-improved confinement, and for assessing the conditions and power
requircments for the above type of steady statc operation. Dcpcndmg on the
outcome of these cxpcnmcms additional current drive powcr m:xy havc 1 be
installed. - - -

- Functional tests of blanket modulcs in this phasc shou]d consist of a fcw

: thousand hours of intcgral burn time, in parallel with the physics programme,
including continuous test camp;ngns of 3- 6 days at a neugon wnl] loadmg of
about 1 MW/mZ. :

. " The second. phnsc._Enhanccd Performance Phase, is also cxpcctcd- 10 Iast a decade.
‘with emphasis placed on improving overall performance and carrying out a higher
fluence component and materials testing programme. This phase should address high
availability operation and advanced modes of plasma opceration, and may address
reactor-relevant blanket scgmicnt demonstration. Operation during this phase should
includc continuous testing campaigns lasung 1- 2 weeks, dnd should accurnul:uc a
fluence of at least | MWa/m~ ' :

A dccision on incorporanng brccdmg for this phase should be decided on the basis of L

the av:ulabxlnv of titium from external sources, the results of brccdcr blankc( tesang,
:md expencace with plasma and machine pcrform:mcc

Thc unplcmcnmuon of the Enh:mccd Performance Phase should be rnadc followmg a n:vtcw' _
of the results from the Basic Performance Phase and an assessment of the rclauvc value of
thc proposcd clcmt.ms of the progr:xmmc : s



NSV Attuclovnens 2

Guidelincs for
Impicmentation of Task Assignments

~

A. Approval and Revision of Task Agreements

(1)  Each Task Agrecment exceeding 300 IUA in value shall be concluded only after the
task with its technical description and assignment to a Party has been approved by the ITER
Council.

(2)  Task Agrcements equal to or below 300 IUA in value may ‘be concluded directly
between the Director and the Home Team Leader concerned. The Director shall promptly
inform the other three Home Team Leaders of such Task Agreements.

(3)  The total value of Task Agreements equal to or below 300 IUA assigned by the
mechanism established in paragraph (2) abovc should not exceed 3,000 IUA in any pcnod
between mcetmgs of MAC. '

(4)  Revisions to Task Agreements to incorporate minor technical changes within the scope
of work already approved by the Council may be implemented upon ~agreement of the
Director and the affected Home Team Leader. Task scope changes up to a limit of +/- 300
TUA or 20 %, whichever is smaller, per task may also be implemented upon agreement of the
Director and the Home Team Leader. Tasks conceming work whose results are no longer
required may be terminated by mutual consent of the Director and the Home Team Leader
affected; the ITER credit for such tasks must be revised appropriately. All revisions other than
1) minor techmical changes, 2) scope changes less than or equal to 300 IUA, and 3)
termination as defined above must be approved by the Council through procedures defined
in the Agreement for new task assignments; in these cases, the Director shall adjust the ITER

credit as appropriate.

(5 Al revisions or Task Agreements not requiring Council appmval must be reportcd :o
the Council. . .

B.. Task Identification, Definition and Valuation
In identifying and defining tasks, the following guidclincs shall apply:

(I)  While acting in closc interaction with the Home Team Leaders to identify tasks, the
* Director shall also establish the ITER credits that the Partics undertaking the tasks would
receive. This interaction should, as far as possible, kcad to a common undcrstand)m’ on
feasible, cffective approaches to identification and definition and the valuation of the tasks.



.(’)) Before the list .of these tasks is écnt to the Home Tecam Leaders for formal response,

the Dircctor should inform the Home Tcam - Leaders of the list of tasks together with the .

credits the Party undertaking each of the tasks would obtain; any Party with an interest in

performing a task should rapidly inform the Director so that if morc than one Party expresses

“such an interest, the Director shall, in close interaction with Home Team Leaders, identify
how these interests could best be taken into account, cither through splitting into smaller
~ tasks, parallel efforts or )omt ‘efforts. .

(3) Within two months after rcccipt from the Disector of the list and technical description

of tasks, each Party shall for those tasks in which it has an interest, make a formal Tesponse
providing the followmg information: :

-(a) " a description of its capabllny to meet the specifications and schedules as wcll :
as the avallablllty of ncccssary resources, facilities and know—-how o

. () an mdlwnon of where the work would bc pcrformcd; however, where it is not

' possible to provide such information due to the iterative nature of a Party's -
contracting procedures, the Party shall give the Director an indication of the
type of performing institutions likely to be involved with final notlﬁcauon
lmmcdlatcly upon selection of the pcrformmg institutions,

(c) an cvaluatlon of thc technical risk and, in case of hlgb technical risk, posmblc'
suggestions for parallcl efforts. :

(4)  On the basis of the above mformanon and of the guiding principles set out in
* Annex B,1(C) to the Agreement and these guidelines, the Director shall propose in the
Work Program to be submitted pcnodlcally by the Director to the Council pursua.nt to
Article 11 of the Agrccmcnt the assxgnmcnt of tasks to cach of the Home Teams.

'(5) In concludmg particular Task Agreements, consideration will bc given by the
Director to including in the ITER credit the relevant work that pertains to those tasks and
was initiated by the Party after the sngnaturc of the ITER EDA Agrccmbnt and Protocol

1.

(6)  Within cach~task systcm area, thcrc should bc a rcasonablc balance of tasks shared
among the Parties. In assessing this balance, the quahtanvc characteristics of the tasks to
be assigned, €.g., thc nature of test facilitics and the level of tcchnology, should bc taken
“into account.’ : :

Q) Where no Party expresses an interest in performing a particular task, the Director
- shall, through closc. interaction with thc Home Team Leaders, attempt to. m!crcst at least.
_ onc of the Partics. If the Director fails to intcrest one of the Partics, he may appeal to the
ITER ‘Council, in accordance with Article21 (1).

8) l or some lmhvulu il l.lsks p wallel cfforts I)y more than one l’.uly may be justificd
because of hlg,h puu,xvud technical. risk or uncertainty, which could involve staged -
assignmernts. : '

A%



- (9)  The ITER Director shall, in close interaction with the Home Team Leaders, ensure .
"that the disaggregation of work into tasks covered by Task Agreements does not exceed

what is nccessary to cnsure an efficient execution of the work, bearing in mind the need
“to ensurc a reasonable sharing of the work between the Parties. Each Task Agreement
shall describe a reasonable, coherent, sclf-contained scope of work with well defined

interfaces.

(10) The distribution of design work between the JCT and the Home Teams should, in
general, respect the principle that the JCT should perform only that work which can be
more appropriately performed by a central tcam. The total ITER credit for design tasks

assigned to the Home Tearns is understood to be the cquivalent of about 500 Professional’

_ Person Years.

C. Selection Criteria

R ¢ ) I Expressioﬁs of interest to perform a task should be considered for-selection only
" if they document the capability to meet the specifications and schedules as well as the

availability of necessary facilities and know-how.

- Before rejecting any expression of interest on the grounds that the technical requirements .

‘are not satisfied, the ITER Director shall inform the relevant Home Team Leader, who
 for a short period will be given the opportunity to revise the Party's proposal.

(2) The selection from among those exprcssiohs of interest that meet these technical

requirements shall be based primarily on:
(a) technical experience and capability vof the émp_oscd implementing institutions,
(b) technical ﬁsk of the proposed aéprdach, and
() demonstrated understanding of the technical and managerial requircments.
Other factors, such as the need to ﬁaintain a reasonable balance of tasks in 5 task syst&n

area, the priorities assigned by the Parties to the work, or the quahty of thc proposed
approach, should be taken 'into account as appropriate.

D. Role of MAC

- MAC shall meet as {rcquently as necessary to ensurc that the Dircctor's proposals arc

acted upon quickiy between Council mectings. Electronic and other communications
should bc used to ensure rapid _approval by the Council of MAC's unanimous
recommendations; other €ases require Council approval according to the normal Council
Rules of Procedurc.

o
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Inadcquate Performance - by a Party on Design and R&D Tasks

Inadequate performance by a Party on a task assigned-to it is doﬁncd as the Home
Team's inability to make adequate progress toward completing the task as specificd
in the Task Agrecment or the Home Team's inability to achieve an adcquatc Standard

- of dcsngn or workmanship In pcrformmg the task.

Each Task Agreement should contain a standard article dcscnbmg thc broad
pnnc1plcs conccmmg madcquatc performance: contained herein.

When a Homc Team Leader becomes ‘aware of the possxbxhty of inadequate .
performance on a task: a351gncd to his Party, he shall 1mmcd1atcly nonfy the

Director.

If the Dircctor considers there to be a likelihood of inadequate performance on a
task, the Director shall issue a formal "notice of madcquatc pcrformancc to the
Homc Team Leader concemned specifying: '

- = why the Director consxdcrs thcrc might be- madcquatc pcrformancc on the task; -

and

- a reasonable pcnod within which the Home Tcam concemcd should

-demonstrate, to the Director's satisfaction, that adequate pcrfozmancc can bc
achieved.

. For tasks aSS1gncd to the Parties whose credit is cqual to or below 300 IUA, the

Director may then proceed directly- to rca551gn the task to another Party.

For tasks whosc credit cxcccds 300 IUA, a copy of the formal notice of madcquatc‘ .
'pcrformancc shall be sent to the Council for mfonnatlon.

A -If at the end of the pcnod Schlﬁcd in tbe noncc adcquatc performance mnnot be -
demonstrated, the Director shall make a proposal conccrmng thc future of the task
to the Councnl : S '

When the. Dxrector bavmg followed thc procedure in 4), proposcs to rc—assxg;n part
~or all of a taskto anothcr Party, his proposal to the Councxl’ shall identify the

followmg

.~ the work to be rc-assigned, and its rclatlonshlp to the ongmal task

—~  the Party to whom the work will be rc—asmgncd
- the number of ITER credits to be re— assigned;

- the information and hardware and equipment to be prov:dcd by thc inadequate

performing Party rclative to the -work completed; business confidential
information that had alrcady been provided to the JCT with an obligation
concermning, its conﬁdcntmhty shall be provided to the Party taking over the
task; business confidential information that had not been provided to the JCF
nced not be transferred to the Pmy taking over the lask '

”



"~ (6) Where a task has been reassigned or cancelled in whole or in part following
inadequate performance, the Dircctor shall make cvery cffort to assign remaining
ITER task in a manner that maintains the principle of approximately cqual sharing
of tasks as defined in Annex B. In doing so, no work will be withdrawn from' a
Party performing that work satisfactonly. '

F. Reuse of Facilities and Other Assets Resulting from a completed Task Agrccmcxit'

In his call to the Parties for expressions of interest m a task, the Director shall include,

when appropriate, an element dealing with any reuse for the facilities and other- assets
resulting from completion of such a Task Agreement within the EDA period. Any specific

article within the Task Agreement shall be negotiated by the Dlrcctor and the Home Team _

Leader(s) concemed.

Igmﬁngl_p.gx

The following' definitions are used in the development of the guidelines for the

1mplcmcntat10n of task assignments.

Task — that work which is performed by the Joint Central Team (JCT) or a Home Team.
A task which is assigned to a Home Team is the subject of a Task Agreement, of which

there may be hundreds. A task ass:gned to one Home Team may involve other Home

Teams.

Task System — a group of tasks that comprise a natural ITER system, of which there .

may be ten(s).

Task Assignment — the process by which tasks are a551gncd to each of the Home Teams
and the JCT

Task Agreement — the agreement documcnt' that contains the technical description of the

task, the rcsults of the task assignment process, and the terms and conditions of its-

CXCCUUOD

Staged Assignment-— an approach to assigning those tasks whose technical complexity or
risk warrants a step-by-stcp assignment process in which conceptualising, designing,
developing, and testing (or other steps) may be successively assigned cither to the. same
Party or multiple Parties or to a narrowing set of Parties in which case the initial. tasks
involve multiple Parties but subscquent tasks are refined to involve fewer Parties.

" Design Tasks — thosc tasks nceded to carry out the design (both engincering and physics
design) activitics to be assigned to both the JCT and Home Teams, and whose cost
cstimate was inclided within the estimated 250 million January 1989 USS$ for design work
in the Final Report of the ITER Conceptual Design Activitics (CDA). '

Technology R&D Tasks — thosc tasks supporting the design which include the Basic
Technology R&D and the Specific Engincering R&D as defined-in the above mentioned
Final Report and whose total cost was cstimated to be about 750 million January 1989
US$ (400 and 350 million rcspccnvcly) in that Report.

70
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Work Program — introduced in Article 11, the Work Program is understood to be an

evolving document recciving regular refinement throughout the EDA.

ITER Credits - the. valuc in ITER Units of Account (IUA) fequivalent to 1000 -US$ at

January 1989 values] attributed to a particular design or technology R&D task by the

ITER Director at-the time the task is sent to the Home Team Leaders .with ‘a request for

expressions of interest. The only corrections to this value will be those related to changes
in the scope of the task. The sum of all such credits- should be comparablc with the

cstlmatcs in thc Final chorl of the CDA : S

" 'Adopted by the Council
April 22, 1993 SR T

)
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(a)

(b)

“{c)

(d)

NSV All:lc!uancnt 3

GUIDELINES POR SECONDMENT AGREEMENTS

The Seconded Personnel shall remain employees of their existing

employers and the contract of employment between the Seconded Persannel
and its employer shall subsist during the secondment. The emplover
shall continue to pay its Seconded Personnel their salaries and other
related expenaiture such as social charges, allowances, fees and cost

: rembursement according to the legislation and rules apphmble to the

employer;

The émployet shall ensure that accident insurance and other insurance in

~ favor of the Seconded Person which exist by virtue of the conditions of

enployment remain valid during the secondment to the Joint Central Team.
The employer will .immediately inform its responsible departments and its
insurers of the secondment. If an existing-insurance protection of the
Seconded Person is affected, the employer will be responsible for re-
establishing an equivalent insurance protection;

bDuring the secondment, the leave regulations of the employer will be
valid and shall be communicated to the Director. The timing and
duration of leave during the secondment shall be arranged with the
Director who shall notify the employer. 1In accordance with paragraph
{b), the regulatlons of the. existing employer in regard to sick leave
shall remain valid during the period of the secondment; and,

The _employeﬁ of the Seconded Personnel shall, with regard to the

" careers of its Seconded Personnel, give due consideration to the

performance of these Seconded Personnel during their secondment to the
Joint Central Team.



" OUTLINE DESIGN
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rThe Councxl took note - of the TAC Report on the Outlme Desrgn and by endorsmg a’ 5
recommendation made by TAC, considered that the Outline Desrgn Report constitutes an”
acceptable’ basis for consideration by the Parties to. proceed toward the’ conclusron of Protocol 2,
although it is recognized that the detailed technical design wrll have to evolve in order to address’ T

the concems that have been ldenuﬁed by TAC

;Consequently, the Councrl asks the Drrector to address each of the rccommendatrons on the E

Outline Desrgn in the TAC Report

In partwular as recommended by the TAC, the Councrl requests the Director and JCI‘ to conduct ‘

a sensitivity analysis to détermine the optimum way to achreve a reductron in cost while
rmmrmzmg the 1mpact on the performance margin. ' . ' - :

' NSV Altachment 4
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ITER OUTLINE DESIGN

1 INTRODUCTION

This report describes the Qutline: Design for ITER developed during the first
eighteen months of the ITER EDA. A coherent design has been developed which
satisfies with appropriate safety margins the agreed programmatic and detailed
- . technical objectives of ITER. The estimated cost of constructing ITER for the Basic
- Performance Phase is within limits comparable to those indicated in the final report of

the ITERCDA. :
The Outlme Design now provides a-basis for the contiftu'ed engineering design

. work, for focusing ITER research and development, and for other related activities . .

within the scope of the ITER EDA Agreement. 4 .

I PROGRAMMATIC AND TECHNICAL OB}EC’I’IVES

The overall programmatic objective of ITER, as defined in the ITER EDA Agreement
is to demonstrate the scientific and technological feasibility of fusion energy for peaceful
purposes. ITER would accomplish this by demonstrating controlled ignition and
extended burn of deuterium-tritium plasmas, with steady state as an ultimate goal, by

demonstrating technologies essential to.a reactor in an integrated system, and by-
performing integrated testing of the high-heat-flux and nuclear components requu‘ed to -

utilize fusion energy for practical purposes.
Detailed technical objectives along with the techmcal approaches to determine the

best practicable way to achieve the programmatic objective of ITER have been adopted
by the ITER Council, under the terms of Protocol 1 of the ITER EDA Agreement.

'The main characteristics and parameters of the Outline De51gn for ITER follow from
the agreed programmatic and detailed technical objectives. The statement of detailed

technical objectives establishes two phases of operation as necessary to meet the

programmatic objective, the Basic Performance Phase and an Enhanced Performance
Phase. The QOutline Design provides the design for Basic Performance and allows for a
future incorporation of features which could be needed to aclneve the objectives of the

Enhanced I’crformau(e Phase. - _
The size, conﬁguranon and performance of the plasma in the Outline Design-are set

to meet the objective of demonstrating controlled ignition providing an inductive pulse

flat-top capability, under ignited conditions, of approximately of 1000s. The
characteristics of the in-vessel components’ and the overall scale of the Tokamak follow

‘from this objective and from the design objectives set for carrying out nuclear and high

heat flux component tests at conditions relevant to a fusion power reactor:
The QOutline Design incorporates safety and technic al margins consistent with this
major stepin F mnon development




"I MAIN ELEMENTS OF THE OUTLINE DESIGN

IHI Prmc:pnl I’nrmm_ters : .
The principal parameters of the Outlme De51bn for ITER are listed in Table 1:

Table 1 Principal Pammeters ofthe JTER Olith'ne Design

Fusion Power (nominal) ' 15GW
Burn Time (nominal) =~ 1000 seconds
Plasma Current : - A ' 24 MA

. Major Radius (nominal)® 7.7 m
Plasma Minor Radius (maximum) -~ 3.0m:
Elongation S : 16 -
Divertor Configuration . SingleNull

Toroidal Field (at nominal major Radius) 6 Tesla
Toroidal field npple at plasma edge +2%
(maximum) A
ot The nominal major radius is the barycenter of the standérd pla’éma-conﬁgﬁration;

The main features of the Outline Design are shown in cross-section and in 3-D in
.Figures 1 and 2 below _ _ ‘

112  Physics Basis

: Physics studies of the core of the plasma, based on statistical analysxs and scalings of

~ experimental results from leading fusion devices, indicate that the Qutline Design
provides good assurance of sustained and controlled ignition under a range of
conditions and operating scenarios. The ignition domain is resilient to the key areas of

physics uncertainties - achievable plasma confinement, plasma impurity levels and .

thermal helium removal. The overall machine parameters are set at the minimum size

necessary to-provide reasonable safety margins and to avoid-the risk- of harm from
instabilities or disruptions. : :

3 Superconducting Coils and Mechanitnl Structure

The ITER objectives dictate the use in ITER of Superconducnng magnet technology
The de51gn of the overall magnet system is integrated with that of the mechanical
structure in ordeér to minimize stress under the planned operating conditions. The
system comprises 24 toroidal field coils; a central solenoid and six external poloidal field.

coils. The toroidal coils are bucked on'the central solenoid in order to provide the -

maximum volt second capability and a balance of electromechanical forces. The toroidal
field coils are layer wound allowing for structural stiffness to bé provided by steel shear
plates between each conductor layer. The central solenoid is also layer wound with a
thick-walled conductor which provides the necessary structural strength. The poloidal
coil system is flexible enough to accommodate a wide variety of plasnm confipuration
which could be of interest in thc Enhanced l’uformanu Phase. '
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.Figure 2
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114 -Vacuu'm'Vcsse!‘

© The Vacuum Vessel is a double wall structure fabricated from 24 toroidally
-continuous segments, welded between ports and filled with metal balls and coolant. It
also acts as a shielding component and containment structure. Access ports are
provided at three levels, upper (for shield/blanket installation and replacement)

7 equatorial (for heating and current drive, blanket module testing, remote handling and

diagnostics), and lower (for divertor operations, pumping).

HLS First Wall and Shield-Blanket

The First Wall forms a part of a low temperature (< 200° C), water-cooled shield-
blanket using conventional structural materials. The principal material is stainless steel;
copper is used for the high heat flux surfaces so as to ensure good safety margins at the
reference wall loading for the Basic Performance Phase. The shield-blanket is divided
into separate inboard and outboard components and subdivided toroidally to allow
installation and replacement through the upper access ports The first wall is coated
with low-Z material.

The test blanket modules are installed through the outer port. They are operated
separately from the shield-blanket and could be removed independently.

Provision is made in the Outline Design for a future incorporation of a breeding
blanket which could be needed to meet the objectives of the Enhanced Performance
Phase. The shield ahd blanket are both self supportmg, independent components.

[IL6 Divertor~

The Qutline Design incorporates an advanced divertor concept in which power is
transferred from the plasma edge to the walls of the divertor chamber before it reaches
the divertor plates: The divertor comprises a modular structure with each- module
containing a cooled array of baffles to intercept the power. The coolant used 1s

compatible with that of shielding blanket.

‘1I1.7  Heating and Current Drive

About 50 MW of additional heating is provided in the Outline Desxgn The design is
based on Ion Cyclotron Radio Frequency waves but is compatible with other forms of
heating and current-drive such as Electron Cyclotron waves and Neutral Beam

Injection. ICRF design is such that the antenna is able to launch a travelling wave (fast
wave) with current drive capability. The total power could be mcreased up to 100 MW

or more w1thout changmg the antenna.

o

1. 8 Cryostat

The cryostat is a filled, double-walled steel structure which acts also as a shielding

component and containment structure.




1LY :Safety and environment .

o Ihe ITER experimental device will be the first fusion facxhty integrating ma]or
‘elements of a thermonuclear reactor. ITER is designed to operate safely and to
“demonstrate the safety and environmental potential of fusion power: Specific features
of the Outline Design include: i : ‘

- fast fuel recycling to minimize tritium inventory; -

- several barriers of confinement for radioactive materials including the
blanket-shield, the Vacuum Vessel and the Cryostat

- incorporation of technical and physics margins.

Analysis to date shows that the the Outline Design is consistent with the ant1c1pated .
regu]atory limnits for routine as well as accidental exposure-to the pubhc o

IV ESTIMATED COSTS OF CONSTRUCTION

~ On the basis of work done to date, the costs of constructlng TTER according to the
. Outline Design are estimated at 5.6Bn US Dollars (fan 1989 values) A preliminary cost
: breakdown In main components are hsted in Table 2. : :

Table 2 ITER Outlme DeSIgn Estimated Costs of Constructlon
in Million US Dollars (Jan 1989 values)

Superconductmg Magnet Systems . 1733
- Vacuum vessel, blanket, divertor o 495
- Cryostat, cryoplant, vacuum and heat transport 580
Heating, fuelling, power supply and other plant 799
Buildings and Structures . : 590
Assembly Equipment and Assembly - - 470
- Sub-Total o L 4667
Contingency (20%) S 933-
Total . | se00

The cost estimate is . based on the specrfxc features of the de51gn whrch meets the. « -
- technical objectrves of the. Basic Performance Phase and does.not include the ITER
___.,Team The estimates are.indicative at at this early.stage.of the Pro]ect and will be
.. updated as the work of the EDA proceeds. Firm cost data can only be determmed when
the detailed desrgn induding industrial-cost estimates, is. complete :




FICHE SME

Impact on Small and Medium-Sized Enterpﬁses {SMEs)

The Community R&D contribution envisaged under Protocol 2 will be implemented through

_ work placed through the Contracts of Association and the NET Agreement as foreseen in
the proposed Commission Decns:on concerning the implementation of the Fusion

Progzamme .

Where it is necessary for mdustry to supply equapment and services requnred for the
implementation of the Contracts of Association or the NET Agreement, the Associations
and NET have procedures for inviting European firms to tender for such supplies. For large
contracts, firms from all Member States (plus Sweden and Switzerland) are invited to
tender, the eventual contractor being selected as the tenderer with the lower cost capable
of meeting the technical specification. :

There are, in general, no specific provisions for SMEs in these calls for tender, since
technically competent SMEs are invited to participate to each call for tender as appropriate.
Recently, however, in the system of qualification of European firms within technologies
specific to fusion and essential for the Next Step  in fusion research (OJ N° C 68,
11.03.93, p. 15), it has been agreed that due regard to SMEs will be taken when
establishing the lists of firms or grouping of frrms to be invited to tender for work in the
- Next Step technologies.

The'Commission is currently setting up a Fusion Industry Committee, consisting of
representatives from within the'Fusion programme and from European industry, to act as

" a point of contact between the Programme and industry and to advise the Commission ~

through the Consultative Committee for the Fusion Programme, on fusion-industry matters.
The interests of SMEs will be represented on this Committee.

<o
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