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What's new?

A number of developments hap-
pened recently. The new ITER Out-
line Design has been presented for
review by the Parties. JET is pre-
paring operation with European
Task Forces. Wendelstein 7-X Stel-
larator components are under in-
dustrial procurements. Record
temperatures were achieved on
FTU and TEXTOR with microwave

heating. MAST started operation ...
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JET : Europe-wide Task Forces and
Operator go into business

The JET Facilities are taking on
a new life, following the clo-
sure of the JET Joint Undertak-
ing at the end of 1999. When
the decision was made that
JET would continue operation
as a large European facility,
Europe-wide Task Forces were
set up for the various tasks
which JET will undertake. The
scientific programme is now
the responsibility of all Asso-
ciations through EFDA.

Two Task Forces cover the
comprehensive main area in
the coming experimental JET
campaigns which is the devel-
opment of operating scenarios
for fusion devices. Task Force
‘S1’ concentrates mainly on
the ‘Elmy H-mode’ scenario
which has been best devel-
oped to date and which is
used as the baseline scenario
for ITER. It also will investigate
modes of operation with im-
proved power exhaust such as

the ‘Radiative Improved
Mode’. The Task Force, “S2”,
examines operating scenarios
which also offer improved
plasma performance but de-
mand more effort in plasma
control. Specialised Task
Forces will look into areas
such as heating, diagnostics,
exhaust and, last but not least,
in the technology aspects of
fusion R&D, for which JET of-
fers unique possibilities.

The EFDA Associate Leader for
JET, responsible for the use of
the JET facilities under EFDA,
including the co-ordination of
the work of the Task Forces,
is Jerdbme Paméla, former
head of the French fusion As-
sociation Euratom-CEA. He
says: “lI am enthusiastic about
the initiative shown by the
Task Force Leaders, all of
them key scientists from the
Associations. They have
brought experts from all the

JET in spring. Soon new research results
should also be blossoming.

European labs into their Task
Forces, and got the new sys-
tem working at full speed very
quickly.”

Frank Briscoe is the UKAEA
manager responsible for JET
operations. He adds: “There
has been a big organisational
change but things are going
well. In particular we are now
four weeks into restart and on
target for the first campaign
which is scheduled before
summer. “

The New ITER takes shape and looks good

‘On the shoulders of giants'.
This could be the slogan for
the new ITER design which
builds on all the experience
gained between 1992 and
1998 by designing the big
ITER. The international ITER
team has responded to the
politician‘s view that 6 Billion
Euro are too much. Within rec-

ord time the team has con-
ceived a new design.For about
half the money the aim is a
controlled burning plasma with
400-500 MW instead of the
big ITER’s 1500 MW. The de-
sign radius of the device is 6
instead of 8 metres. Robert
Aymar, ITER director argues: “
Of course, you cannot expect

the same for half the money.
But we have gained a lot from
our previous work. We are con-
vinced that ITER will meet its
target of demonstrating feasi-
bility of fusion. The new design
will be easier to build and of-
fers an improved cost-benefit
ratio.”
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The present JET divertor MK Il was in-
stalled using for the first time full remote

techniques in a fusion device. Further
modifications of the MK Il divertor could
be done with this technique as well.

A programme cannot

be justified by fringe
benefits.

But an effort which is as
vigorous and complex: as
the Fusion Programme

generates a lot of

spin-offs.

Not only the design of the new ITER, also
prototypes and tests are nearing completi-
on. (Test of ITER divertor maintenance at
ENEA Brasimone. )
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Some like it hot: EFDA looks into JET

Brussels. EFDA has proposed
options for improving the capa-
bilities which the JET device is
offering. For long it has been
recognised that, by compari-
son with international devices
such as JT-60 U (Japan) and
the smaller ASDEX-Upgrade
(Europe) or DIII-D (USA) the
big JET plasma did not have
adequate heating power.

The EFDA Steering Committee
and its JET Sub-committee
have now agreed to submit to
scientific-technical assess-
ment a proposal by the EFDA

Leader and the JET Associate
Leader with contains various
options for enhancing JET.

Roger Weynants, Director of
the fusion laboratory of the
Belgian Royal Military School
and Chairman of the ad-hoc
evaluation says: “It is still too
early to give a conclusive pic-
ture, but there is unanimity
that the heating power of JET
should be increased to about
50 MW and improved plasma
shaping should be made possi-
ble. Neutral beam heating and
wave heating systems are un-

der consideration.”  Further
examination will be devoted to
the question how to modify the
divertor in order to improve its
power handling capability and
to the possible adaptation of
other in-vessel components.
Tentative options to be kept
open for the future have been
identified, among them also a
possible increase of the
plasma volume and a high per-
formance D-T campaign.

The technical part of the
evaluation is expected to con-
tinue into mid-summer 2000.

Looking sharper: There is a lot to learn

How would you design a
method for getting better pic-
tures in such diverse fields as
computer tomography in medi-
cine, from galaxies in astro-
physics or earth satellite pic-
tures in climate control?

Such tasks can now be done
faster and cheaper with a
novel method which has been
developed by fusion physicists
at the Association Euratom-
IPP /Max Planck Institute for

Plasma Physics in Garching .

The title of their paper which
appeared in the New Journal
of Physics gives to the layman
no clue of this wide applica-
ton : “Depth profile determina-
tion with confidence intervals
from Rutherford backscatter-
ing data”. But the mathemati-
cal techniques which were de-
veloped for studying material
erosion of heat protection tiles
in a fusion device are of rather

ITER - where to build?

One of the most frequent

| question asked on ITER is not

how much it will cost but
where it will be built. A few
years ago several European
countries looked into the tech-
nical qualities of potential
sites. Italy stated in 1997
some preparedness to ook,
when necessaty, closer into
the question of offering a site.

There has always been a

strong understanding that Ja-
pan is determined to develop a
site proposal. The present ITER
EDA site in Japan is NAKA, the
site offer for the ITER machine
construction would rather be
thought to be in the north of
Japan, if proposed by Japan
and agreed by the other Par-
ties.

Recently, Canada has made a
declaration of interest naming

general applicability. “The
method lets a computer work
like an artist paints a picture:
using thick brushes for back-
ground and coarse areas while
switching to a fine brush when
details shall be pictured.” says
Karl Krieger, one of the
authors of the invention.

The new method allows the
derivation of the so far most
extensive and reliable informa-
tion from experimental data .

two potential sites where ITER
could be built: Bruce and Dar-
lington. Canada, which is act-
ing through the European
Party in the ITER EDA, would
be its own Party in a site offer.

With the new ITER design be-
ing completed by mid-2001,
the site issue becomes inter-
esting to everybody.
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Welcome to the new EFDA Newsletter!

EFDA is a new player in the fusion scene
in Europe. Its role of co-ordinating fusion
activities make it the ideal source of in-
formation about everything that is going

What is EFDA ?

EFDA is the European Fusion Develop-
ment Agreement. A long name for a sim-
ple idea: an agreement between all the
active players in fusion in Europe to
strengthen co-ordination and collabora-
tion. Its activities include fusion technol-
ogy R&D, contributions to international
collaborations such as ITER, and the ex-
ploitation of the JET Facilities.

The parties to the Agreement are Eura-
tom (represented by the European Com-
mission) on the one hand and all the fu-
sion Associations on the other. There is
already a long standing collaborative re-
lationship between these parties, and
EFDA aims to provide an improved frame-
work for the physics and technology re-
search which will be needed in the run
up to the possible construction of a Next
Step machine.

Umberto Finzi, the Director co-ordinating
environmental and energy research, in-
cluding fusion, in the Research Director-

on in the fusion business. So, the EFDA
Newsletter will present news about not
just EFDA itself, but also about new de-
velopments in all the European laborato-

ate General of the Commission, says
“EFDA will reinforce the integration of
European fusion research which has ex-
isted for many years, and will put us in a
strong position to play a major role in the
next step along the path to a fusion
power plant”.

The core of EFDA is a small number of
staff in two “Close Support Units”, one at
IPP-Garching in Germany which co-
ordinates work on ITER and fusion tech-
nology, and another at UKAEA-Culham in
the UK which is responsible for the scien-
tific programme of JET. These two small
teams ensure that the collaborative work
undertaken by the much larger number
of workers from the Association laborato-
ries - whether experiments on JET, tech-
nology R&D or design tasks for ITER - are
fully integrated into the overall pro-
gramme.

EFDA is managed by a Steering Commit-
tee (with separate sub-committees for
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ries, industrial involvement in fusion,
spin offs from fusion R&D, and highlights
of what is happening in fusion world
wide.

JET and Technology) which has represen-
tatives from all the parties. It approves
the EFDA Workplan which identifies the
objectives, the schedules of the activities
and the overall resources required for
the duration of the Agreement, and any
updating to it. It ensures the relevance of
the Workplan to the aim of the Agree-
ment as well as collaboration among the
Parties in its execution.

An EFDA Leader (Prof R Toschi until 30
June 2000, then followed by Prof K Lack-
ner), plus Associate Leaders for JET (Dr J
Paméla) and technology (Dr R Andreani
from 1 July 2000), are responsible for
the execution of the work programmes.
The EFDA Leader plays a leading role in
implementing the European contribu-
tions to international collaborations
within the scope of EFDA. In particular he
acts as the Euratom ITER Home Team
Leader.

Organisation of activities under EFDA
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Technology
Sub-Committee

Committees
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Technology
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The Parties to the EFDA Agreement
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Country Name of Association Contact Information

Austria Osterreichische Akademie der Wissenschaften Mr B Plunger Tel: +431 713 1891
(OAW) Email: plunger@ oeaw.ac.at Fax: +43 1713 1893

Belgium Etat Belge Mrs M C Houzet (ERM/KMS) Tel: +32 2 737.65.72

Email: secretary@fusion.rma.ac.be

Fax: +32 2 735.24.21

Mr M Decreton (SCK/CEN)
Email: mdecreto@sckcen.be

Tel: +32 14 333.450
Fax: +32 14 321.336

Mr D Carati (ULB)
Email: dcarati@ulb.ac.be

Tel: +32 2 650 58 13
Fax: +32 2 650 58 24

Czech Republic Czech Institute of Plasma Physics (IPP.CZ) Mr J Stockel Tel: +420 2 688.30.28
Email: stockel@ipp.cas.cz Fax: +420 2 858.63.89
Denmark Forskningscenter RIS@ Mr J P Lynov Tel: +45 46 77 45 36
Email: jens-peter.lynov@risoe.dk Fax: +45 46 77 45 65
Finland National Technology Agency (TEKES) Mr S Karttunen Tel: +358 9 456 50 69
Email: seppo.karttunen@vtt.fi Fax: +358 9 456 50 00
France Commissariat a I'Energie Atomique (CEA) Mr M Chatelier Tel: +33 4.42.25.63.42
Email: mchatel@drfc.cad.cea.fr Fax: +33 4.42.25.64.21
Germany Forschungszentrum Jilich (FZJ) Mr H Bockemdihl Tel: +49 2461 61 5200
Eml: h.bockemuehl@fz-juelich.de Fax: +49 2461 61 5452
Germany Forschungszentrum Karlsruhe (FZK) Mr J E Vetter Tel: +49 72.47.82 x5460
Email: joerg.vetter@ pkf.fzk.de Fax: +49 72.47.82 x5467
Germany Max-Planck-Institut fur Plasmaphysik (IPP) Mrs | Milch Tel: +49 89 32 99 12 88
Email: milch@ipp.mpg.de Fax: +49 89 32 99 26 22
Greece Hellenic Republic Mr J Vomvoridis Tel: +30 1-772.36.84
Email: vomvor@ central.ntua.gr Fax: +30 1-772.35.13
Hungary Hungarian Academy of Science (HAS) Mr S Zoletnik Tel: +36 1 395.92.89
Email: zoletnik@ rmki.kfki.hu Fax: +36 1 395.91.51
Ireland Dublin City University (DCU) Ms S Fahy Tel: +353 1 704 5866
Email: Samantha.Fahy@dcu.ie Fax: +353 1 704 5951
Italy Ente per le Nuove tecnologie, I'Energia e Mr R Andreani (Frascati) Tel: +390 6 94 00 55 15
I'Ambiente (ENEA) Email: andreani@frascati.enea.it Fax: +390 6 94 00 57 70
Mr G Lampis (Milano) Tel: +390 2 66173-238
Email: lampis@ifp.mi.cnr.it Fax: +390 2 66173-237
Mr F Gnesotto (Padova) Tel: +390 49 829.50.52
Email: gnesotto@igi.pd.cnr.it Fax: +390 49-829.50.51
The Stichting voor Fundamenteel Onderzoek der Mr F C Schiller (FOM-Rijnhuizen) Tel.: +31 30 60 96 999

Netherlands

Materie (FOM)

Email: schuller@rijnh.nl

Fax: +31 30 60 31 204

Mr AM Versteegh (NRG-Petten)
Email: versteegh@nrg-nl.com

Tel.: +31 224.56.40.82
Fax: +31 224.56.39.12

Portugal Instituto Superior Técnico (IST) Mr C Varandas Tel: +351 21 8417696

Email: cvarandas@cfn.ist.utl.pt Fax. +351 21 8417819

Romania National Agency for Science, Technology and Mr T lonescu-Bujor Tel: +40 1 650.31.75
Innovation (NASTI) Email: ibujor@alpha2.infim.ro Fax: +40 1 312.87.07

Spain Centro de Investigaciones Energéticas, Mr C Alejaldre Tel: +34 91 346 6159
Medioambientales y Tecnoldgicas (CIEMAT) Email: alejaldre@ciemat.es Fax: +34 91 346 6124

Sweden Naturvetenskapliga Forskningsradet (NFR) Mr M Lisak Tel: +46 31 772 1565
Email: elfml@elmagn.chalmers.se Fax: +46 31 772 1573

Swiss Confédération Suisse Mr P J Paris Tel: +41 21 693 34 86
Confederation Email: pierre.paris@epfl.ch Fax: +41 21 693 51 76

United Kingdom

United Kingdom Atomic Energy Authority (UKAEA)

Mr C A Carpenter
Em: chris.carpenter@ ukaea.org.uk

Tel: +44 1235 464190
Fax: +44 1235 463706

European Commission

Mr A Taroni
Email: adolfo.taroni@cec.eu.int

Tel: +32 2 2995393
Fax: +32 2 2964252
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Steady state comes closer: new results from TCV

One of the intrinsic limitations
of the Tokamak is its large
plasma current which is driven
by transformer action. Since
we learn at school that a trans-
former does not work with d.c.
current, it is believed that a
Tokamak cannot be operated
in steady state.

Wrongly so, because years
ago JET and Tore Supra dem-
onstrated that the entire
plasma current can be driven
by injecting radio-frequency
waves into the plasma. The
so-called lower hybrid wave
current drive has been demon-
strated for minutes on the
large JET and Tore Supra and
even for hours on the small

Japanese Triam-1M Tokamak.

Now the scientists from the
Association Euratom-Suisse
which is based at Lausanne’s
CRPP have demonstrated on
their Tokamak TCV (Tokamak
a configuration variable) that
also much higher frequency
waves can do the same, using
electron cyclotron current drive
(ECCD). With three 0.5 MW gy-
rotrons at 83 GHz they suc-
ceeded in producing 2-second
long periods of continuous
plasma current. The plasma is
stable and attains high tem-
perature and density. The du-
ration is presently limited by
the microwave sources but
longer pulse tubes will become

available in the future.

US scientists congratulated
the Swiss-European Team: “It
is the best demonstration so
far” for ECCD, says Tony Taylor
from General Atomics in San
Diego according to Physical
Review Focus. Others call it
significant because it is the
first proof that ECCD could
work under realistic condi-
tions. The results will appear
in Vol. 84 of Physical Review
Letters.

ECCD has the particular ad-
vantage that the current drive
can be targeted to specific lo-
cations which allows its use
also for the control of plasma
instabilities.

Soon Mega-Amp Spherical Tokamak plasmas:
Mast starts physics operation

A rapid start-up has been
achieved on MAST, the spheri-
cal Tokamak at the Associa-
tion Euratom-UKAEA. MAST,
which carries the research
done on the START device for-
ward to higher temperature
plasmas, has recovered from
the manufacturing problems of
the central solenoid. The first

months of operation show ex-
cellent confirmation of the ex-
pectations.

Spherical Tokamaks help un-
derstanding the physics in-
volved in all Tokamaks and
have an interesting perspec-
tive as concept improvement
of the Tokamak.

Stimulated by Spheromak re-
search, experiments started
with small university devices in
the mid-eighties, pointed to
the high pressure and stability
of these plasmas. START, at
the end-eighties and in the
nineties confirmed expecta-
tions and achieved record val-
ues in plasma pressure.

DIII-D confirms higher-density operation
than so far thought possible

Fusion power goes up with the
square of the plasma density if
other parameters are held
constant. Therefore the maxi-
mum plasma density is a cru-
cial parameter for the future
economic optimisation of fu-
sion power plants. Research-
ers at DII-D in San Diego
(General Atomics) have now
confirmed plasma operation

with densities well above the
Greenwald density. Sofar this
was an empirically observed
limitation to high density op-
eration in standard Tokamak
scenarios although a German-
Dutch-Belgian team on TEX-
TOR, the Tokamak in Jllich,
had already eatlier achieved
similar results though on a de-
vice without a divertor. The

clue to the success is in both
cases to control the hydrogen
gas density at the plasma

boundary. This is done at DIII- .

D with a novel method of

pumping.

This is excellent news for ITER
since it confirms that the den-
sity projections used in the de-
sign are realistic.
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An important step has been made in the
TCV Tokamak towards steady state opera-
tion of a Tokamak. (picture: the plasma
vessel of TCV)

MAST and TCV
show  that
Tokamaks have
attractive physics
perspectives.

The Greenwald density has proven not to be
a limit. US researchers on DIII-D (San Diego)
confirmed operation at higher plasma densi-
ties. The key to success is: to control the
boundary. (Photo: Courtesy General Atomics)
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Within the context of the long-term objectives of the fusion
activities set out in the fifth framework programme, the
aim of the key action fusion is to further develop the
necessary basis for the possible construction of an
experimental reactor (the “Next Step“), with the objective
of demonstrating the scientific and technological feasibility
of fusion power production as well as its potential safety
and environmental benefits. In the longer term, the
programme will prepare for the development of a
demonstration reactor (DEMOQ). This activity will be
accompanied by relevant physics and technology R&D
activities, also involving European industry.

EFDA is organised as an agreement between Euratom
(represented by the European Commission) and the
Associates of the European fusion programme. EFDA:

e Co-ordinates international collaborations and
Interfaces the European contribution to the ITER
Engineering Design Activities (Close Support Unit at
Garching);

e Manages the scientific exploitation of the JET facilities
(Close Support Unit at Culham);

e (Co-ordinates the European fusion technology activities

from the use of information contained in this publication.

(Close Support Unit at Garching).

Fusion: A European Research Area in a specific domain

Fostering the integration of European Re-
search and thereby setting free synergy
and strengthening the European position
in world-wide research and development
is a key objective. Europe must not scat-
ter its strengths and must develop a first
class research infrastructure including
high-speed networking, create centres of
excellence and enhance the joint Euro-
pean spirit of all its researchers and re-
search organisations.

Fusion, driven by the sheer impossibility
for any of the European Member States
to attack this complex domain individu-
ally, has for decades developed a fully
European approach where the European
Fusion Programme speaks world-wide
with a single voice. By combining its
strengths, the Member States with the
Community were able to build JET and a
series of powerful specialised devices
and facilities which support the fusion
development in particular physics and

technology areas and stimulate the edu-
cation and training in an integral Euro-
pean fashion.

Fusion has for a long time, with its clus-
ters around large facilities and in particu-
lar with JET, created centres of excel-
lence. As a consequence of this dedi-
cated, fully European approach the Euro-
pean Fusion Programme is recognised
world-wide as a leader in the develop-
ment of fusion which aims ultimately at a
new, attractive and environmentally be-
nign energy system. The European col-
laboration in fusion has maintained its
strength over the past decades driven by
its own success and by the increasing
conviction of the need of fusion as an en-
vironmentally friendly and societally ac-
ceptable energy system. With the ap-
proach towards the scientific and tech-
nolgical demonstration of the feasibility
of fusion and the challenge to succeed
in building the next Step, the European

Fusion Programme, with EFDA, is further
increasing its tight collaboration among
all its partners and improving its infra-
structures.

Thus, Fusion, in a specific R&D domain,
demonstrates what could be achieved in
a much wider range through a European
Research Area.




