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I¥ internaf market

still has 2o contend with the problem of moni-
toring its external borders, theough which
illegal immigrants enter before moving on w0
other EU Member Seates. Signed in June

- P e A i
1994, the Schengen Convention proposes the
abolition of routine border checks within the
EU (sirport and land fronticts) and stepping
up surveillance at exterpal borders.

AESEARCH:
. FIVE SCENARIOS FOR EUROPEAN NUCLEAR FUSION PROGRAMME

Wil the Euopenn Unlon cairtine its rasearch offart in the
area of controlied thermonuclasr fusion {undor tho speclic
Fucion Programme)? Wil the EU ba willing to invest the

snormous aums (about ECLS 1.05 billion betwoan 1588 and

of CO, cmissions. Uncertainty concerning
the quantity of Uratium available and the
hazards of nuclear waste cast doubl on the
prospects for nuclear fission.

Reactor (ITER} in this confex1, thermonuclear fusion
merits further study as fuel supplies are undi-
mited and it generates fitille waste. A fusion
reaction accurs when two hydrogen isolopes
heated to extremealy high temperatorcs units.
However, this technology is highly complex
and requires more long-termn and expensive
research,

the Fifth Framework Rrogramma for Becearch and
Development (R4 3}, which will define strategic opinions for
the next caniuzy. The fudtia of ifvs Fusion Programme, dis-
cimsed at tha May 15 Rasearch Councll, Is uncertain, andit
cowld even be abandoned aifogethar, under ore option of
#ve fiooted by the Dutch Presidency of the Eurapean Undoi.
o 2, 1937 - Eawngrn fegoz - 1A

The Dutch Presidency has distributed a
Neae o its Buropean parieers analysing the
Fusion Pragramms. This document calls
upon the European Commission to stdy five
passible sconarios for the medivm- and fong-
term future of the programme aad their
budgetary Implicutions. Due Lo oppesition on
the pard of Spain (for reasons only distantly
connecied Lo research; sce Buropean Reoport
N* 2224}, the Council was not able w adopt
formal Conclusions following the May 15
meeting. The other 14 delegzlions did suppon
the Presidency’s conclusions, particutarly as
conoema the future of the Fosion Programos.
Spanish opposition will anly delay considera-
tion of this crucial issue, which has
implications for the EU's caergy supply in the
215t cenlury.

Mermatives [0 miclear fusion. Basing il fAindings
on an assessenent of the Fusion Programme
conducted by a group of experts in 1996, the
Dutch Presidency emphasises the need to
view research within a broader context
encotapassing all sources of energy, including
fossil fuels, uranium, biomass, wind and wave
pawer. Nonc of these resources can be igno-
red, as there are o puarantess as concems
long-tenn (for the year 2050) cnergy supplics.
Rencwable energy sourcss (solar encegy, bio-
mass, wind and wave power) could meet 20%
of energy needs by the year 2030 il research
efforts continue.  Among fossil fuels, coal is
the resourcs most likely w0 be available aver
the long term. but it poses the biggest problem

An international-scale proraiiie. The objective of
the Fusion Programme, a3 part of the Fourth
Framework Programme on Ressarch and
Development {1994-1998), was 10 develop o
new exparimental reactor koown as the Next
Step Torus, as the prowtype for the elacaricity
plants of the future. Research under the 4th
Progamme, with & budget of ECU 895 mil-
lion, has led 1o further progress with the
feasibility and operational stages of the Joint
European Forus (JET), 2 world-leading inter-
mediate facility, for extrapotation of research
esulls to the next gencradion of éxperimental
FCRCLO.

JET has put Europe in the forefront of
fusion development, although the Conmupity
has for some years bect collaborsting with the
United Stazes, Russia and Japan in the intema-
tionaj experimental reactor project, The
jatemnational cooperation agreement the four
partners signed for the constructlon of TTER. 2
world-class version of the Mext Step, expires
inn July 1998 and it is cxpecied to culminate in
2 detailed plan for the construction of TTER.
So far, nome of the parinees is legally commit-
ezl beyoud July 1998, ITER's location is also
being holly disputed. In October 1995, the
Couneil of Ministers asked the Commission
consider possible sites in conjunction with the
Community's pariners. While the United
States has given up on the idea of hosting
ITER, Japan is still intcrested. kn Europe,
meanwhile, the ides of a site in southern Italy
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is being considered, ag #1 would be clipible for
Stroctural Fond aid.  However, the Member
States are hardly falling over one ancther in
their aagerness Lo assume 10% of wotal
CONSUAICTION COBLS,

The [ve options. No siwe has besn chosen, given
the uncertainty sutmosnding the future of the
Fusion Programme and véflected in the five
sotnarios proposed by the Duich Presidency:

- Abandoning fudior research: The clogure
of JET and cancellalion of cooperation
agreements with Russia, the Unlied Siates
and Japan and an cod 10 the programme
would be the equivalent of haliiap research
in which Furope has siready invested some
ECY sight billion over the past 30 years.
The cost of dismaniling the Fusion
Programme could reach BCL 250 million
over the period of the Fifth Framework
Programme (1999-2002).

+ Scienct-driven fusion: continuing resear-
ch without ITER: Under this option, ITER
would not go ahcad bul Burope's current
scicniific and technolopical Hasis would be
preserved. Budgetary comaiibmenty would
be reduced to gbout BCU 400 million for
1999-2002; maintaining JET would bring
the total budget 1o about ECU 700 million.

- Poslponing & dectgion uatil afler 2000: thiy
aption would give Europe and its panners
time to make steategic cheices and 1o asiess

The annual confrontation betwesn
French and Spanish fruie and vegerable gro-
wers got under way in earnest on May 3,
when French marketr pardeners in the
Yaucluse region hijacked and destroyed
consigments of Spanish melons, sicawbermics,
&nd tomatoes in protest af the heavy price ero-
sion brought on by an influx of cheaper
Spanish imperts onto the French market. The
two coumries’ respective fruit and vegewhle
growers’ assaciations then proceeded to fan
the flamcs of the row with an sxchange of
insults and aliegations, Ramon Madinez, spo-
keosman for FresHuclva, the associntion of
strawbemry growers of the Huelva mogion, cal-
Ted on May 16 for an immediate sugpension of
all EU &id w French fruit and vegetable geo-
wors a5 a retahiatory measure. Clavde

the aitematives to nuclear fugsion: the BEU
could takg m page out of the Unitod States’
book (President Bill Clinton recently com-
missioned an analysls of cnergy needs for
the next century and the magns - energy
conservaton, rencwables, fission and fusion
«~ being congidered to meet thern). Delaying
a decision would allow censideration of a
better intemational distribution of encrgy
research. This option aszumes that JET
wolld be pursued for Lo or three years and
east some BCU 850 million, the same
amount allocatsd under the 4th Framework
Programme.

Construction of ITER: This is by far the
maost ambitious and costly option and the
most difficult o apply; the constrection of
ITER in a European Member State would
cost gome BCU 3.5 billion aver tan years
(50% of the tolal cost); moreover, for the
period of the Filth Framewark, It would cost
EBCU 165 billion. Building TTER in Japan
would be more responsible in budgetary
terms, but would rob Europe of its current
leadership role in the fission ficke.

A 100% European experimental reactor
(Next Step): If internadonal cooperation
with the US, Russia and Japan proves
impossible, an entirely Eoropeen actioa
should be considered; this option cannot bs
reled out although it would be very $xpensi-
ve (the Dutch Presidency®s nole does npot che
any amoun).

SPANISH AND FRENCH MARKET GARDENERS AT LOGGERHEADS

Trémola, spokesman for the French vegeatable
growers® association FNPL-PACA, retorted
that Spain was guilly of “exporting iz econo-
mi¢ ¢risis 10 France®, and called on the
French Gevernment 0 ¢ither invoks & safe-
guard clause against further Spanish exponts,
or to introduce an agriculfural restructuring
programme dosigned (o phase cut market gar-
dening in France altogether.

The problem seme from the fact that
Spunich growers harvest their produce carlier
than their French counterpats, which enables
them to reach optimum productlon levels soo-
nor, French growers assert (hal the price kevels
s¢t by their Spanish compeditors do not permit
them to cover their costs. On May 14, Spanish
courgeites were selling in France for 2 Francs
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wammmmmmmmmmhmwmwmmm
Subcommittee bill for the Pusion Enetpy Scleaces program.

Mmumummthm,hmmwwww
Depurtment of Encrgy's Fescarch and Developmens programs for Fiscal Years 1998 aad 1993.
Included in that bill was 2 two-year $240 million mrthozieation for the Bution Bnergy Scizhces
program. This increase of $15 miliion over the Administmation’s FY 1998 request teflects
considerable sapport for the progrem on the Scisece Commities.

In addition, mmammmmm:mfwmmmmmm

1. mfmﬂmpmgnmuuﬁxgmgnmhmlm:smmmﬂbym 1996
_ report of the Fuston Encrgy Advisory Committes (FEAC). FEAC rroommended the minhivum anmmal
m;&rmmmmmpmmmhmmmdsmm

2. thumfundinghvﬁoﬂﬂ&mﬂlmu.mymuﬂkmmmtwﬂ
inclyding work on iamovative altermate confinsmcnt sysiems, operatians of remaining major
expesiments, theory and computations] research, and umiversity fusion science und techaclogy
programs, As s rosult, progreas ia U.S. mmmhmmmmmgw
investment in coxtly sxperimental equipment ia poocly used. Thepefore, the Scisoce Commistes's
mm(mmwmmuwsummumu
addreas theas specific conrtraints. :
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3, As is epalled cut in the FEAC report, there 153 strong intardspendency betwesn the domestic and
{nternational elements of the fusion program. Fint, if we are to tales full advantage of other, more
wnﬂ-ﬁmddimmﬂmlmm,wammﬂmhlmwm " At the pame
time, while maintaining that smong domestic program, we mmst have macuaces in the progeam that are
explicitty directer towands intamations] eollsbomations. In this regard, begloning next year, we may
be emering 3 pexiod of some wserainty with regard to construction of the International
W.mcﬁnﬂmmﬂumw&mmd&mudpuﬁdca@m'mhy
itpues surrounding the 1.8, role-in this perind of ynoerainty and to mgeest how, in tig interim
m,wmmmmmwhmﬁﬁ-gmm-wmu&

4. Finally, fusion energy mecarch fits extremely well with the funding critcia bid out in the Science -
Committes's Vicws and Extimases earlier this year - ~ It ja Jong-term, bigh risk, non-cotnmersial, .
cutting edge, has great potential for scientific dlscovery, is highly rolovant to agency missiobs, and it
. is highly fovolved jn international partusnhips that leverage U.S. mxpayer R&D invegmen.

While we fully recognizs allocations are ikely to be very tight this year, we ask that the Energy and

Watcr Development Subcommittse support the Scisace Commitize's recommendsd level of funding
for this important science program. Thank you for your consideration. '

T ]
Subcommitiee oo Erergy and Envirmument




By MALCOLM W. BROWNE.

[nsufficlent flnancinl auppbrt has

thrown tha fulurs of & proposed In- .

«{immattonal fuslon reaciol so much in
daut that the project colld be killed
by Jamiaty. Lo

At stake i tHe construction nf the
tnlecnallonal  Thermonoclesr « Ex-
pertmenlal Reactar, ar ITER, = $10
Bllllon project iniended to demon-
atrale by Lhe yaar 2008 that hydrogen
Isotape fuslon, & process somewhat
etmilar Lo tyat which powers the sun,
could be & commercinlly practical
source of enargy. The praject la sup-
poried by Jepan, 4 consoriium ol
Eurgpean nalions, Ruasin and the
Unlted Siataw. )

Many have dreamed of an untimlt-
&d gource of power drawing ta Taw
meterinl from sen water. The dream
hzs persisied despile o growing rel-
Ization of the exireme dlfficulty of
fusing ordinary hydrogen nuclel, o
clatinguished fram hygdrogen's rate
izsotopes, deuterlum  and  Lritlum,
Even the expectallon Lhat hydrogen
fuskon would ta wholly nonpalluiing
has been dampensd by Lhe estimalsy
of svme sxperts who bellevtl Lhat
-paris of a faslon reactor would be-
core dangerously radlaactive. .,

The problems of ITER {meahing
“way” in Lalln and prongunced
"EAT-mir') are the tatest in a serles
ol recent blows (hat have clogsed
down Lhe world's most powerful ex-
parimente! fusfon © reigior  and
dimmed proapects [or oullding a

_tammerclal fuston reacter In the
foreseeabls future. -

Prass reparld in Iapen Lhis month
quoted undamed alflcla] sources ps

' saving that = lack of money Wwould

deiny tha start of coneliruction by

three yesrs. In en Interview, Dr.

Anne Davisx, director of the olflce of

fuglen energy =t tha United Stetes

Department ol Engrgy, acknowl-

edged {hat about Lhrée years of de--

slgn wock, reseerch, enginesdng and
environmental efudy would be re-

quired before conatructlon ceuld ba-
gl Beir pfhh PP thn ermele atp e st

fributa mors than mbaut § parcen

kinetlc anargy gcpivalent to about 00 mitlon dag
" Fahranhall, viekis a helium nucleus, a ned
milich afeclron volle of snergy.

ﬂy &‘uﬂ

for thiz Interim perlod would hov
had o precede the censtroctlon
phass In any caye, .
Sclll, the Fast that 1he Unitad Sinton
hax agreed to pay only § percent of
the prajeci’s cost hat clarly dls-
couraged the ather pactnere, - '
*I teok tham e while to realize

Lhat we teally maant it Dr, Davies
gald. “They had Lrouble ecceptlng -

the fact thal we, the Unfied States,
large though we are, couldn't coh

thev coud put In S0 peroent, but the
Eurogreans have sald Informally that
If the Teactor !x built In Japan, they

" would contylbuls ao mors than the

Amerlcans. 5o it doesn't add up.” -~
Ruosdla 15 ©iot axpecied (o cohlrlb-

ute en apprecisbie amount, sa the
shortfell would probebly be cloan to.
40 percent. Tapan would ba axpecied |
to pay the largest shirs becous that
.nation 19 Nikely to act as the hioat of .
TTER, I It |3 bullr, Bui Tapan by nol.

yet offered a sile for the resciof.

* Eevaral months ago, Dy, Davies

sajd, Japan appointed o high-level
commtttes including ateciric uudlily

Avemnnia saipmilete ammlmomvs nelan

Reclpe for Nuclear Fusion

T Inlernailonal Thermonuclasr Expermantsl Rgactol,
of ITER, |s based an tha luglon of the nuclal of lwg )
lsctopes of hydrogen: deularium and briium. Tha
reaction, which reéquires thal the patllclas ba mov

and 1%

L
iry executives, arilsls, Architacts
and soclef sclenllats lo study ITER

tid declde whethed or nat Japan
should sct an ita hoal. ThE camuniiies

, and nedl Tanunry, when Lhe
apiness Govemment ahnounces |ia
udgkt) tha world will know Japan's
declsleri pn the reactor.

Mo nliipn has yet olfered a slte for

llsenslng *dgencie heve therefore
beeh unabie*{o begin thetr studles
. "“aa we had hdpdd would have begun
by .now," Dr, Divies sald. Asked
whather the ITER. frojecl sould Lo-

tally callapsa next Janubty: she ra- -

plisd, 91"x niways posuible, '’
But she added that che 1talinn Goy-
- rameant had shown some interest o
the possibllity of providing a aite for
ITER, snd olher governmehta might.
alsa make offers, MR

Lasi December, exparia al the

Len Plasme Phyaicy Labordlory con-

mlindadd thaf wdthnislh danlam abhanases

ITER, wiid puclear iepuintars aad.

k

“"the redclor, wlll not sustzin & resc-
Alon producing much mnrefpcwer
than iz put Inle IL™- LN
Thalr concluglon. whs contdsted by
some sxperts, but there 14 general
agreement LHal somie rederipn of the
renctor will be necesshry In the'neal
law yoars, I il Is 15 be blit; -~
Last yent, Congress reduced fh
nancing of Americén {usion ‘pros
gratms by 32 percehl, .nn:l in Apt! the
Tokainak Fusion Teat P.eunmrql. tha
Princélon Plasriaa Physics Labareio-
ry In Hew Jargey — (he mosi fawen
ful kuch reactor In the world's was
forced o ahul ddwn peimznenily.
The reaclor wea belng ussd an n fesl
apparatoe for studying technlcal
problema that sl be solved If the
interndllonal reacior 18- to wirk aa
haped, oo tj-;e
Singe the 1850's, when i re.
nowned Soviel physiclst Andpel Sa-
kharoy end hls colleagus [gor ifLmm
invented the doughnul-shapeq loks.
rmak, this device has been,"widely
regarded s ihe mosi promialig ap-
proach 18 hydrogen fuilén.An dom-
mori ‘with other ragnetjdohline
menl pystems, & tokamakisés slec-
tele and magnells Helds to edhipress
and heat slzcirically charged hydro-
gen’{o a point ot whlch hydiogen
nuclel fuse togelhet, releaslhg 2per-
gv. Prospacts for develdplng 'lbka-

muks capable of genaratlhg poser at .

B commerclai level now sespiblenk,
At the Lawrence LlvermibaLeb-

oratory in Calllornlm, hdweyer; ton- -
o F L

struction 18" about 1o hq};l_ }
Hetlonal Tgnidon Faclllty) & fuslon
raacilor that would gensbuls pdwar

by detonating n siream ef midlaiurs -

hydrogen bomba. Like the Pilnchion
Plasma Phyates Leboralory, the Liv
ermore laborslory Is |_u-ppomd-hy

.+ the Deparimeni of Ensrgy; but ﬂ‘l;u:h
\  Hopas lor the devélopmient of pibg-_ of itS work 48 flnanced, y hllifary
nelle.confinemant fusion, tha systerh . programs within thas Ene

that ITER would éxplolt, have bean™ menl. Huc
“danlt ghveral blows In the 1nat year. ' Stochkplla Stewnrdshlp Profrai,

 bepars-

gnd of thega the - HNuclesr

nantbs thi Matlonal 1gnilion Faclilly,

. _Unlversity o! Taxes end tha Prince-  bacayie the-project would tontnu.

cusly sssedpad the' efféclivéhess of
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