(BERE)

Brussels, 16 April 1997

The ITER Council at its December 1996 meeting sccepted for consideration by the ITER Partics
the TTER. Desailed Design Report, Cost Review and Safety Analysis (DDR), with a view to
approve it at its Tuly 1997 meeting. The DDR is supported by the *Technical Basis for the .
ITER Detailed Design Report, Cost Review and Safety Analysis™ jogether with other technical

. documents produced by the Joint Cmtml Team, and the "Nnn-Slte SpeuﬁcSafdyRepo:t

(NSSR-1).

TheSavmofﬂmCmummn have asked the CCFP to conduct the European assessment of +
the DDR with the involvement of industics and laboratories.

mcmmw@ammpmmm-upmmafﬂmphyﬂﬁmdmhnohgy.han‘snfﬂm
ITER DDR, of the DDR itself, and of the Safety Report, with a wide participation of
laborataries and industry, resulting finally in the recommendations of the Fusion Technology
Steering Cmmﬁttce: - Plasning (FTSC-P) {Altachnmt)

In January 199'? the Services nfﬂmﬂnmnussmn provided the DDR (o the Council of the Union
for mfnrmannn

OFINION
The -CCFP

' having had an in-depth exdiang:.nfﬁmnn the basis of the report from the FTSC-P:

cndorses the Recommendations of the FTSC-P on the European Domestic Assessment of the ITER

.Deﬂ:lachs:gnRepm-t, CustR;:vmwmdSafctyﬂml}ms,

expresses the npminn that

there has been clear progress ia the physics R&D since the JDR. Indeed, on the basis of
scaling laws dexived from on-going Tokamaks experiments, the uncertainties in predicting
the performance of TTER have been reduced in most areas. However, specific technical
recommendations made by the FTSC-P ou the Issues that deserve particular attention in
the rewmsining design- and. R&D activities should guide the position of the Euratnm
representatives in the various ITER bodies: .
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- mrmﬁlm“theTohmhﬂﬂhmmw ‘especially on JET,
hﬁhﬂnﬂnﬂtmﬂﬂt‘ﬁﬂlﬂﬂmmwmm

- in eugincering, while the machine structure presented In the DDR s fully responding
to the operational requirefuents, work has to contings on a nunber of jtems, in
particular remote maintenonce and repair procedures, tnﬁnallnlhedesignmto
complete the-supporting R&D and prototype testiog;'

the R&D activities included in the EDA tfo enlarge the technological databases are fully
under way, tnvmmeﬂxmpﬂn&m&atimandlndlm. It is €0 be noted that, by
the end of the EDA, EU Industcy will have, overall, manufactured protatypical models of
aﬂthekeyﬂ:ﬂnn:pedfhmpumﬂm

thznnnmﬁmmmmmmuprmmmmmmmm
Cost Review, and Safefy Apalysis (DR). The ITER paramefers are commensarate with
theHEuhiecﬁvs,-md;hedgsignpwﬂﬁﬁemquiﬁteﬂmﬁbﬂﬁymm_wﬂhﬂm
mmmgunmtaiﬂnﬁhynﬂowhgfnrlﬁngeufopaﬂthacm&ﬁnmmdmfur
the optimization of the plasma perfonmance.
mmmmpmwmmnmmwmmma
satisfactory basis to address the remaining open issues fin view of the Final Design Report
to be delivered at the end of 1997; .

' thneﬂhmtmmgmthythgﬂﬂ]hmﬂurtagﬁherwiﬂlthe continuing imtegration

. process of the activities of the Home Teams and the Joint Central Team, which shouid be
further pursued, havehemmstmmenhlma:huwngsnmﬂalpmgmﬁmﬂmdﬁlgn

'anddef‘mm:mnftechmcaldetm]s, _

nmjurﬁnpruvmtshavehammdetuthcsafety analj-s:sntr['ERmtheIDR work
shuﬂdmnnmeunmupntmnﬂwandthemmaqumcﬁofthewmmm
on!ympmpumfurthemnanfﬂERhutakufnrmhnpadundqmnmmgm
potential benefits of fusion, It would be appropriate to start soon a dialogue between the
JCT and experts from the regulatory bodies of all interested Parties. - The work reported
in NSSR-1 forms a good basis for proceeding; improveinents for mcurporntmnm NSSE-2
have been identified by the FISC-P; .

_ due to the stah:hty of the design, no substantial change to the cost of ITER has been
uﬂmducedbetw&nthemﬂnndthe]}ﬂlt,afullyravisedmstestmtemthlndum +
mputmupa:tedtuhnuwludeﬂmﬂlanﬂDﬁignRepﬂt,

as for the copstruction fime schedule, this- will be highly dependent on the dumnm of the
Yicensing process and/or on the possibility of launching construction activities while the

 licensing procedure is carried out, The propased time schedule, which lppﬂﬁhhe?ﬂ']'
tight, will have to be reassessed once detailed inputs become available from possible host
countries and n]su from patential manufacm:-ers;

it is appropriate that the on-going informal quadripartite “explorations” aim at preparing
the technical basis for a start, eariy in 1998, of negotiations concerming FYER activities
after July 1998, so as to avoid any hiatus,
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TheITERDmi]eanngnR:pan(DDR) vas accepted by the ITER Council at its December :

1996 meeting for consideration by the ITER, Partics. m{'lmmmlad Repaort, Cost -

' andSafety Analéo“ dowmmusizmmdbyﬂm”hchmcﬂ Basis for the Detajled
S Anal

Review and ysis" togethet with the other design documents
'pmduoedl:y the Joint Central Team (JCT) and by the "Non Site Specific Safety Report:

. The organisation of the Europcan domestic asséssment was assigned by the CCFP to' the .
Eusin_nhn'lbchnudrmlugy Steering Com:mttm Planning {FISCPP}, under the dnmnanshlp of
1 o I. -

The FTSC-P appointed a.Europcan ITER Asmsmcnt ili{:uﬂnnax} t:tmﬂstmg of 74-
.:xpamfromResﬂrcthsumunns and Industry addressing main areas of the project;
mc)l!sms Engineering ‘and Safety - the Engineering snb-gruu had 50% of its members,
uding the co-chairman, from EU industry. 'Ihaﬁmngmncdworhngiulmm 1997 and
prepucdmﬁndmgsfnrmnmd#ratmnhyﬁeFTSC-PantsnnctmgﬂnMandZSMﬂmh 1997, °

On the basis of the ITER Asmsm&nt Gtoup findings, the FI‘SC-P m:nkes the following
rncumrmndztmustoﬂlﬂm , o

1. STATUS OF. THE PROJECT

‘Ihemwgnunnmﬂmwﬂmﬂmnfd:s:gnmdk&ﬂmwn:smmﬂmiﬁmdﬂnﬂm
Teams of the Parties has worked \r::]r sansfactunl:,r also-in the period after the Interirn Design

Reéport (IDR).

Considerable progress has been made in the definition of the genera.l mat:hlne concept as
presented in the IDR and in the design of the core components and auxiliary plant. As a result,
nnchangasmm:mmnmachmcpammﬁersandmﬂfmmﬂmmRmmeded

Although the design has still to be definitely frozen in severa) mgnrﬁcanl details, the hasu:
struciure of ITER is now. well defined.

* A large amount of work has 2iso been made in the field ﬂf Safery. A‘prclmuna:y version of the
Non Site Sgenﬁc Safery Report (INSSR-1), which already collects an impressive amount of
" information relafed to all.aspects of the Safety and environmenual impact of ITER, has been
produced. This document is being continuously updated following progress in design and'
discussions with the experts of the parties and it will be 2 good hams for prc.lumna.ry mte:anuun '
with the licensing authorities.

2. PHYSICS

2.1 Progress since the Interim- Pesign Report

There has been clear progress in the physics R&D since the ITER IDR which has mduned the
unccrwainties in predicting the performance of ITER in most areds, New data from a range of

medium and Jarge devices has further substantialed confidence in the global energy confinement
scaling. The results from a number of experiments on helium transport and pumping have
dcmunstrated thar helium removal can be ensured by proper divertor design and is n¢ longer a
major issue. This permits operation at lower densitics than those in the Interim Design. R.cprm
to around the empirical scaling value (Grecnwald density), which can be exceaded on present
devices with pellet fuelling. The confinement picture has been further reinforced by a range of - .
dimensionless scaling studies on individual devices and betwean devices, which confirm the
favourable confinement s¢aling as the normalised Larmor radius decreases. Another approach
is the use of local transpont models supplemented by specificd edge plasma paramelers. These
©are curr:ntly not Favuurcd becadse even with specifi e.d c.dge pa.ra.m:tcrs they give a larger




!

. spread in predictions when compared with mmnf ing experiments, and should therefore be .
Lln;!ﬂj forther before they can be used reliably for icting ITER's performance.” The
comparibility of the global confinement picture with a highly radiating edge/cold divertor
remsins.an issue. The database on vertical displacement cvents has been improved aad the
vacuum vesse] strengthened, to withstand them, ion mitigation techniques have been -
. demonstrated, but runaway clectron production remains to be clarified. Although the recently *
observed neo-classical tearing modes can reduce the B lirnit at the ITER collisionality in some
experments, the B values arc nevertheless 'within acceptable values for ITTER. - ‘

- 22 Findlags

mwﬁmnmmigcﬂmmtmdﬁi@mmmma iety of different
scenarios, ranging from _mmﬁmﬂE[MyH-;nndemﬂnhighﬂpopﬁ ised shear mode.

The baseline scenario presently envisaged for ITER is the ELMy H-mode with limited power
flow to the divertor targst plates. - :

221 Confinemeént and Divertor L .
The confinement tirae predicted for ITER by the. ELM H-mode ‘scaling expression is
compatible with ITER resching ignition and offers an approximately 30% reserve on-
_confinement time for obtaining 1.5 GW of fusion power by driven operatign. Confidence in
these predictions has been strengthened by the dimensionless similarity: experiments, which
support in particular the scaling of confinement time with size (as the inverse of the normalised
gyro-radius). Access for ITER to the H-mogde is predicted by 2 best fit wo the database for H-
. mode threshold conditions, but the uncertiinves in this prediction remain substantial. The
planned work on STER-relevant devices during the remaining part of the EDA should reduce
_ these uncértainties, moreover the expected benefits of D-T and pure T operation for the H-mode
threshold and confinement éxtrapolation should be clarified on JET. *

Considerable progress in demonstrating particle and power exhaust which sansfy the divertor
requiremnents has been made and-a range of optians with respect to ELM type, radiated power
fraction and degree of détachment has emerged. These investigations have so far, however,
shown a tendency for the confinement to detertorate at high densities. *' :

+

Emphasis should therefore be put during the rernaindes of the EDA on developing integrated
scenarios satisfying divertor, ympurity, and energy confinement constraints, and on further
increasing the confidence level of confinement time extrapolations, by dedicated parameter
scans (including isotope variations) in all devices with ITER-like geomety. .

2.2.2 Instabilities and Contrel

MHD-related events and limits can be adequately accommodated within.the present ITER
design provided that it retains its present operational flexibility and that means for disruption
mitigation are further developed. The successful implementation of adequsite plasma control
measures in the design is welcorne, although a comprehensive analysis of the relation between
diagnostics and control rqquirenicnts'is_sﬁll needed, | :

2.2.3 Heating and Current Drive

The provision of 100MW of heating power for reaching ignition and for extended burn has to
be achieved by a combination of two or more of the proposed heating and current dnive -
systems, since no single method can satisfy all of the physics needs for ITER. Given the rapid
" developments in the R&D for the heating and current drive systems to meet the JITER
. specifications, a final selection should be made at a later stage. S :




2.2.4 Diagnostics o _ _ -
Substantial progress has been made in.the conceptual design of many-diagnostics systems.

. Ney:rdmlcss. in view of the central role which the diagnosrics will play in the cornirol and

optimisation of ITER plasmas, it is recommended that additional emphasis must now be placed
on the further detailing of the design solutions chosen and on the assessment of diagnostic

capabilities.

2.2.5. Conclusions. on Physics o :

The design of ITER, in particular its divertor, provides the required flexibility to allow a range
of operating conditions 1 order to optimise' the plasmia performance. Therefore, in the opinion
of the FTSC-P, ITER has the capability to deal with the remaining uncertainties concerning the
different aspects of plasma performance, © |

3. ENGINRERING
3.1 Magnet Systems ' - S :
The design of the magnet systems described in the IDR has been developed during 1996. | -

The TF mechanical structure now supports the vacuum vessel and the in-vessel componeats
and takes the horizontal 2nd vertical forces originating from plasma vertical displacement events

. -or seismic loads. Stress analysis of the TF magnets in'the different plasma operating scenarios

should be completed. :

As far as the central solenoid is concerned, the study of altemative “split” solutions, which
offer more flexibility in plasma contrel, has continued. Nofinal choice has been taken yet.

Yssues concemming the usc of Incoloy as jacket marerial for the magnet conductors appear (o
have been clarified, but so far only af laboratory _scal:. )

Through the steady progress in the production of strands,-cables and conductors, the
satisfactory testing of their dynamic response, and the manufacturing of the mode] coils of the
torcida) field magmets and the central solenoid, the design of the ITER magnet systetn appears
to be appropriate to provide the specified machine performance. -

.The design of the power suppl}: system feeding the TF and PR £oils has been defined and.a

prototype module of the thyristor amplificr is under construction. R&D is being performed on
the large vacuurn switches and oo the making switches to prove their correct operation at the
current levels required by ITER.. . : '

3.2 érynstat, fesscl and In-?essel‘ Comiponents

'3.2.1 Cryostat, Vessel and First Wall/Shielding Blanket

The layout of the cryostat, vacuum vessel and in-vessel components of themachine has beea
developed following the lines proposed in the Interim Besign Report. The design of the-back
plate and of the shielding blanket / first wall has evolved in the right direction 1 order to '
provide easier and reliable maintainability of the modules. A bolted flexible attachment system
has been designed to cope with the attainable position tolerances of the back plate. The forces
and the torgues generated by plasma disruptions will be taken by the robust back plate. Within
the ongaing R&D programme one of the seven large projects is devoted to verify the proposed .
solutions. : - : : ‘ ~

L]




3.22 Divértor and High Heat Flux Plasma Facing Components _
The design of the divertor has been satisfactorily :nnmplcwd and will be validared through the
execution of two of the seven large projects on which the EDA R&D actvities have been

focused. In particular the concept of a modular divertor comprising 60 dismountable cassettes
will be extensively tested in 2 full lcn]efulhtywhldusundcrm:ﬁmdm

Also the desipn and the choice of materials for the high heat flux com t:ufﬂmhafﬂamd*
. the limiter has been progressing. The final decision involving ﬂ:a:g; stribution of tungsten,
beryllium and carbon hremmposiﬁﬁasmnﬂwﬂalmﬂwdlﬂ’amtmshmldﬁkchm
dncmntﬂwhfe&mhmmﬂmdoﬁmmmmmmum,mmm
nsyem. AddmonalR&.Dmsﬁllmqmrﬁi ‘ .

33 J!us«.:ae.::ul:nl;qr an:l_ Remote Mnintman_m

A well intcgrated solution for the remote handhng maintenance of in-vessel components has

_ been designed and is being :l:lpp arge RED projects. In genersl, assembly .

- procedures should be mmr.mr. Imprwe.ments in design have been made in

order w0 achieve ahlghdegmcnfmmplmwuhexpemdmlgmm An overall study is

. being carried out in onder to upu:mse required manufmnng and ass:mbly mIeranccs of the
ITER core.

In the final dmgnrepan, mdmﬂedwmdmunshmﬂdbcgwmmmm:mdhmds-un
maintenance in the space outside of the vacuum vessel'and within the cryostat. The feasibility
of leak detection andrepa:rinrhcspaccbctwccnmthack plate and the vacinim vessel should
also be considered.

3.4 Fuel Cycle

The design of fuel cycle systems has advanced substanually since the JDR. In iaamcular a

cryopump system Which copes with-plasma exhaust gases in all operating conditions has been
designed. Fast cycling of the pumps remains a key issue which will be addressed in a recentdy

defined programme. -
In addition, in yiew of the passible need for deep fuelling, it is recommended that altemauw:
deepfuelling methods be investigated and qunhﬁed for ITER.

Tritivm a:::cuunr.ancj,r pnnmpl:.s and meﬂmdu]ngy require further dcﬁmuun and d:mlaprmnt

3.5 Balance of Plant

"The ITER Balance of Plant (BOF) does not present any cnucal issues for the fca.s:hlhty of thr.:

project and, although the design of some parts-is still at an carly stage;, it is a sound basis for .
the subsequent project phases. In general it will be less rechnologically dcrnandmg than nther
areas of the lTEKK project but cost and scheduling will have to be carefully monitored.

- ‘The impact of dismantling on the gencral infrastructure and the buildings should be w:nﬁcd -
-during the EDA phase in order to optimise the design from this point of view,

It would be wise to'place only a moderate emphasis on site-dependant areas that may ye.t be
subject-to major changes, and 1o concentrate design effort on areas of the BDP tha.l: will not be
affected by the'site selection or the authorisation process.

Effective mteﬂr.mnn of engineering activities will be v:.sp:mall;.r beneficial o the BOP. The
ITER tcarn should establish and promote commeon desien requirements and standardisation,
monitor design changes that arise during the preject that could affect cost and sch:dulm,.
resalve pending items and maintain centralised and :antmuuus control over the prujucl

r:nnf:gurauun




3.6 R&D . : S - - N o e
The R&D activities included in the EDA io ealarge the technological data base needed from the
ject and to validate a number of engineering issues are fully launched. In parti the three -
Egc projects {j.e, Toroida] Field Model Coil, Blanket/First Wall, Divertor Handling) -
where responsibility lies with the EU have reached a-well'advanced stage, The TFcoilisatan -
advanced stage of manufacture. The ercction of the facilities w demonstrate divertor
,replacement and refurbishment is on schedule. The manufacturing of the first wall/ shiclding
blanket prototype is being lannched. A wide panoply of minor but essential research tasks is
under way in industry and in the Evropean Associations. L
Wiiile the fabrication of the main prototypes will be finished or clase to completion by the end |
of the EDA, testing will have td extend beyond July 1998.. ]
The EU is also a major contributor to two other large projects (i.e. Divertor Target
manufacturing and superconducting cable for the Central Solenoid Model), Overall EU
industry, within the frame of the EDA, will have manufactured prototypical models of all the

key. fusion specific components of ITER, ic. magnets, blanker, divertor and remote handling
tQﬂIS. .- 4 ) . . i . . . "

3.7 Conclusions en Engineeriog |

Ths continuing integration process of the adtivities of the Home Teams'and Joint Centra) Team
has been instrumeatal in achieving substantial progress in the design and definition of technical

details, and should be further irnproved. _ .
The stnucture of the machine and its engineening performance are well established In some
arcas design optimisaticn is still dependant on the results. of R&D activities or on more
elaborate numerical investigations, A satisfactory remote maintenance systemr is-being
developed for the in-vessel part of the machine. However, assembly, maintenance and repair’
are crucial and deserve further efforl. The detailed design, as presented in the DDR and

annexed documents, represents a satisfactory basis 1o address the remiaining open issues in

view of the Final Design to be delivered at the end of 1997, ~

4. SAFETY-

4.1 Background Infur;n.atinn and Safety Objectives

Since ‘the time of the IDR, safety-relevant design changes have been made and major
extensions to the safety analyses have been performed. The NSSR-1 has been assessed
against two prime objectives for ITER design and safety analysis. Firstly, ITER must be
licensable in any of the Parties, It is acknowledged that NSSR-1 and its planped successor,
NSSR-2, are not intended to be Jicensing documents: however, NSSR-2 must provide al the -
_technical information necessary for the initiation of licensing procedures by an interested host
country. Secondly, the safety analysis must support the safety and enviroonmental ad\ranm%e_s
of fusion. In brief, these are that the consequences to the public from even the worst possible
accident would be very limited, and that activated waste from developed fusion plants should |
pot pose long-term burden on future generations. _ ‘

4.2 Findings _

It is clear from NSSR-1 that major improvements have been made o the design and the saféry -
analysis since the Interim Design Report. In particular, a large amount of high quality ‘work
has been performed on the analysis of accident sequences and on the quantification of
inventories of energy and hazardous materials. Progress in the design has followed the
recommendations made in the previous European review of ITER safety documentation: in

L]
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+ particular, th:pmwsmn nfachsbdnmﬁmmmtnfmcﬂm;TnnspoﬂSyswmmms audthe., "l
d:fmmun of a plasma shutdowa system. - :

] umnn of the logic of the safety Mndulo -and its implementation should be
w greater reference made to the various of Defence in Depth. In particular,
it bmmmwmmohmmmagplmuiympmmmﬂmdﬁ:gu
of Accideat-Analy ysis Code Validation should be set | ,espuc.lﬂl for fusion-
‘:a'pecuﬁcnundﬂinnsnfm 'Ihceﬂ’mmdbemmutadml yénumu:l uternational .

NSSR-1 :Irr.ndy demunstrnﬁthuﬂw nnwuauun criterion issaﬁtﬁednnd:rnvm

weather condjtions for all the accident scquences considered. This constitutes a major

advantage for the public acceptability of fusion. The analysis should be continued to cover all

* worst'case accident sequences originating in the plant, in all weather conditions. For this

ysc, an assessment could be performed of the release fractions, release heights and

jon characteristics of the identified sequences. If the “no evacuation” critarion cousld not

be met for the most adverse weather conditions after such a more rcfined analysis,
modifications to the design might be introduced. Such’an assessment n:ught he better

mndudﬁanmpotmhalnmmnhuﬁaﬂ. : '

Two very low pmbabﬂ:ty saverc accident scenarios mvulw. h]rdmgqn gencration inside the
vacuum vessel and magnet energy mlmsthmugh arcing. ‘These accidents should be finther
-hvaﬁgmdmdpasslmmmmwmcwmmﬂdhemm :

The following iSsues should be addressed in greater depth jn NSSR-2:
- Firc harard, which counld be responsible for common cause failire,

- Human factors (ﬂp&ma]ly dcmgn. and ndmmlstﬂtws prnwsiuns to minimise the
consequences of humnan error)

ﬂccupaﬂnnalsafﬂyuamucﬂmfnrancxpmmm]f hkcIl'ER,andltlslmpmmnun
ensure that the analysis is comprehensive. The total individual and collective doscs should
remain below current best practics: in the nuclear industry. The effort in this field should be.
continued with great aitention in order to provide a complete assessment; including provisions
for exceptional maintenance. In addition, where the ALARA. principle is claimed iin the

documents, the detailed implementation of this principle should be made explicit.

NSSR-1 shows that t:nnsndcrahlc progress has been made in giving a fuller picture of the waste

resulting from ITER operations and dismantling. It is suggested to extend the description of -

the data over a longer time span, and to give more information on tritiated waste. An analysis

and description of the dismantling procedures is n:qulrad and design provision to faclltt&te. the’
dismahtiing should be cunsldcr:d if appropriate.

The analysis in N SSR-1 is focused on the Basic Performance Phas: of ITER, and ir is
premanure to comment on the issues for the Extended Performance Phase while several design
coneepls for the blanket of that Phase are still under consideration. :

It would be appropriate to start soon a dialogue between the JCT and c:.pcrts from the
regulatory bodies ofE the Parties. The Parties should make efforts.to facilitate this dmlnguc

In conclusion: substantial Progress has been made in design and analysis, in providing the
information needed for licensing, and in demonstrating potential safety and -environmental
advanrages of fusion, and the work reportcd in NSSR-1 generally forms a good basis for
pruf:ecdmg to NSSR-2. Chanm:s and improvements, fer incorporation in NSSR—Z have been
identthed.

‘5. -COST AND:SCHEDULE

Some medifications in the cost of 2 number of items with respect to the IDR have been, -
presented as a conseguence of design modificarions and increased 1ével of available degail, but
no reassessment-of the total cost has bean pc.rfﬂrmnd either by the Joint Central Te.am ar by the
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Eu}upun Domestic Msusmmt Group. The pm_]ecl: will Prodm a f;l'.ll}l' revised l;:uﬂ estimate
with industry input in.the Final Design Report; The Jomnt Central Team feels confident of
maintaining the costs within the present boundaries through Judicious v:ndur r:sponsihihty
lm_mmmmmﬁmmm i

mmﬁmwmumﬂnwuhmmmtmmz
during the construction %ﬂe is. reiterated. Some components ‘with new advanced
technologies, such as the TF coils, present an optimistic construction time.” The entire time
sd:ednlamﬂhehxghl dqmdmtunﬂwdunnunnﬁhehcmsmg rocess and/or on the
ﬁ;ﬁlhmwufmmdung&mmﬂmmmnnwhﬂcmehmhgpwmmﬂmaﬂm
s may vary.considerably among possible host countries. As a conseguence, the time
sdmduhnpcnmnpummcmdw:ﬂhumbcmmnmmdmhdmpmsm'
_ nmhbhﬁumpﬂmuﬂmnﬁmnmandpom‘hhhnﬁmunﬂie& _ _

6. GENERAL CONCLUSIONS

Th:DeuﬂedDengnR:ponanTER mrdinmmdmsﬂwnsﬂmdmpasp:ﬁentﬁdinmc .
IDR. ITER’s main parameters have remained unchanged and have been confinmed by the

m:.::infexpeﬁmts cmdmmdmﬂmpﬁmtgammnfmm&dcﬁmmmnpamd
abr

Major progress has been achieved in dﬁmnnmnng Helium exhaust nnﬂ in clal:ifymg the

sca]}gg of H-mode confinement through continued experimentation. Experimental work.on the
tokamaks with ITER-like geometry, benJ'ET hasmcununuutufucusnnthemgmms
and operating scenarios envisaged for .

'Ihx:II'.ERpmmcm are commensurate with the smtaduhjmuues,mﬂ the design provides the
requisite flexibility to deal with the remaining uncertainties by allowing for & range of operating -
. cundmnns and scenarios for the optimisation of the plasma pedformance, . .~ .

In Engmaanng, while the machine structure presented in the DDR has been entirely dcﬁnnd and
is fully responding to ﬂmupn:ratmnal requirements, work has fo continue on a number of iterms,
in part:l:ular remote maintenance and repair, to fipalise the design am:l o cnmplet: the
supposting R&D and prototype testing. :

Major 1mpmvcnmnts have been ‘made to the safety analysis of ITER. since the IDR. Funther

work should continue on occupational Ec%l{c and on consequences of the worst accidents, .
not only to preparc for the licensing of but also for its impact on demonstrating the -

potential benefits of fusion

No substantial change to the cost of ITER has been introduced between the IDR and the DDR.
The construction time schedule seems optimistic. )




Annéx - M:mbersh:p of the European ITER Assessment Group

].'I'EAsscssmthru
'mm:wmrlglgmupsmglﬁ#

was chaired by Dr. R. Andreani, and was divided into
ics, Engineering and Safety aspec:softhebemﬂed

Deﬂgnkﬂpm:t ‘Ih:mmxharslupnfmcmm

Physics:

D. C. Robinson, URAEA. Chairman

P_EM.Vandenplas, ERM/KMS, Mﬂl‘ﬂlﬂl‘l

" H. Bruhas, DG XII
R. Saison, DG X

K. Lackner, PP

"D, Campbell, NET

J. Cordey, JET

. F.Engelmann, NET
A. Morris, UKAEA

F. Romanelli, ENEA .
R. Weynaots, ERM/KMS
C.: Schiilier, FOM

F. De Marco, ENEA
0. Gruber, iIFP .

Engineeriﬁg, im:ludina Cost & Schedule:

R. Andreani, ENEA, Chairmnan
A. Valiée, EFET, Cn-ﬂnamnan
B.. Turck, CEA -
P. Komarck, FZK
P. Spadoni, ENEA
G. Vecsey, CRPFP
F. Vivaldi, EFET
- E, Salpietro, NET
. E. Barrart, EFET
D. Besson, EFET
W. Danner, NET
M. Febvee, EFET
L. Giancarli, CEA
. M. Heller, EFET
'‘A. Pizzuto, ENEA
J. Pugh, EFET
T. Todd, UKAEA
G. Vieider, NET

I. Lister, CRPP

G. Vlases, JET -

M. Chatelier, CEA
M. Kaufmann, IPP
U. Sami, KFA

- . Moreau, CEA .

C. Algjaldre, CIEMAT

. .T. Hellsten, NFR.

S. Karttanen, VIT
C. Varandas, ST
G. Fufiman, IPP
P. Scott, JET

P. Thomas, JET °

M. Pick, .I'ET -
M. Blaumoser, CIEMAT
G. Celentano, ENEA

. Y. Cordier, CEA

R. Howard, GEC Alsthom
I Tcaran, EFET
F. Olezza, EFET
E. Villedien, CEA
D. Maisonnier, NET
F. Alonso, EFET
R.-D. Penzhom, FZK
A. Curson, EFET
G. Smissaert, EFET
A. Nescas, EFET
D. Murdoch, NET, Canada

A, Cheyne, EFET

G. Gabel, EFET
J. Hayward, NET




- Safety:

J. quuih;a-t.JET jrman

A. Bell, JET L

L Cook, UKAEA.

e oo, Studsvik
H. Lffler, GRS

Ceneral editor: L.J. Baker , NET |

G. Marbach, CEA
R. Matsugu, CFFIP -

 A. Natalizio, CFFTP

J. Mustoe, EFET
M. Porfid, ENEA
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