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FOREWORD

1995 bas been a turning-point iy the evolution of the Foiut Re-

search Centre: three significant events bave characterized rhis
gear: the appointment of @ wew Commission grd of a wew
Cammissioner responsible for Research, the estry of three new
Memiber States into the Enropean Union and the stari-up of a
He .,cjrarpntgmmmrfwﬂv‘?'ﬂﬁ

Ogr wew Commissioner, Madane Edigh Cresson, bas ex-
pressed ber will to reorient the Joint Research Centre trmards
abjectives which were closer to the current presceupations of the
Furapess Usion, L2, the contribution of Seience and Technology
fo industrial comperittveness while ar the same time fulfilling
societal objectiver such as quality of Iife, consumer proteceon,
bealrh, ete., and maiwtaining the exsential role of the JRC as a
sspport to the regulatory and wormative functions of the Eura-
pean Conmrission,

Within the framework of the technical olyectiver defimed by
the Council decisions on FRC programmes for the iggr-igg8
periad, the wecessary inflexion of scientific and technical themes
bar beers initiated and a wew effort for the marketin g annd cont-
merciglisarion of FRC research results bas been lasnched,

Thanks to the sarfier aciroe P.arrﬂ'n_'lp..ﬂfm.l a j Awrfran,

Fiwnish and Swedish represewtacives in the FRC Board of

Governors withie the seape @j B .Errmpe'.-.ru Econentre Area,

awr thee wew Member States entered from the beginning of

1097 fnte the thick of the TRC activivies and bave been finlly
arsociated in its development,

The year iggr bas been marked also by the increased pavri-
:'J'parﬂ'ur.r :gf the FRC in a frogd Spectrun n.f rr:.mlpg'fj.*,r".'q-;g.:'f.f;-—
ities, as agreed by the Council, the Parfiamens and e Canrmis-
ston it 1ppg. For the first time, the TRC bas participated on a
o Jm-:r'rr':w-:- Basic in shared cost actions fogetier With pariners
it Member Seates; serentific and teclwical suppert to other ser-
vicesof the Commission, wou on a competitive basis, bas consti-
ruted also a wew challenge, alongside work for external thivd
parties which bas grocus i fnportaece since wlo. The resalts
wltaied in the competitive avena during thix flrst year are en-
conraging in terms of market shares,

In ovder o goide the TRC in ity fursber developmeny. the
management bas developed, togetber with the Board of G-
ermory, @ stvatepie plan—FRC 20004 —bich bar been ap-
proved by the Bogrd at itr December 1pgr meeting. FRC 2000+
cOMFTINer e Bars for steering the FRC eavds the challeger
of the new Millennium,

Increased aftention bas been grvese to the ways and medis by
wiltich e TRC comnnnicates 1tx mw'.l'r:ﬁu'.l'ﬂ:_]; .'ij:' TIMEE anel yes-
wlts ro a larger poblic and to potentially fntereried quariers.
This effort shauld be sustained in the years to come. As g part of
this effors, a new presentation of  the Anvnwal Report bas been
niplemented, leaving notably the detatled deseription of scivni-
ific activities fo the reparate Mnstitute annnal reports and con-
centrating on the wore goreral aspecte of” TRC activivies

Tt is sincerely boped thas 1l mem presentation will fulfil the
expectations af our readers.

].-P. ConTzEN
Director-General

b



OBSERVATIONS BY THE
THE JRC ANNUAL

1995
THE FIRST YEAR UNDER
MODIFIED ROLE

1995 was a significant vear for the JRC. This was the vear
where the modified role of the JRC, as agreed with the
Council, the Parliament and the Commission in mgyg,
took effect.

This modified role for the JRC called for a wider
specerum of competitive activities than was the case in
the past, and from 1pgs onwards the JRC could pari-
cipate in Community programmes on an equal basis
with its national parmers from research and induscrey.
As witnessed by the present report, the JRC responded

in a dynamic way to this new challenge and in the case of

the shared cost action programmes, obtained in the
competition promising results together with its part-
ners throughour the Member Stares of the European
Union and other countries associated with the pro-
grammes. Good results were also obtained for the other
modes of competitive activities. [tis noteworthy that, in
spite of the new modes introduced in 1995, the JRC kepr
up the pace with work for third parties in comparison
with previous vears. In this new situation, preliminary
targets were sct for participation in competitive activi-
ties in e and the Board notes with sarsfaction thar
overall, these targets were exceeded.

Competitive acrivities is only one facetof the JRC
work, another being itz institutional rescarch and sc-
entfic and techmical support o the Union's sectornal
policies, notably environment, energy, agriculoure and
industry. The Board appreciates the continuing con-
cern of the JRC o rl.:?-ipihnd positively to the re-
quirements of customers. For the research acovities
there 15 a welcome drive towards producing useful
results for the benefic of industry and society. The
report highlights examples of this and the Board will
continue to urge the Centre to pursue the necessary
trend towards a further output-oriented JRC with an
increased scope for the commercialisation of irs re-
search results. Based on frequent evaluations of the
JRC, the Board feels sarisfied with the generally high
quality of the JRC work and its increasing relevance to
the needs of the European Union's policies.

The Board already nored last year its expectations
for the developments for the JRC from 1995 onwards.

Amongst the measures the Board has
taken to strengthen its follow-up on the
JRC activites is a restructuring of its
Sub-Commimees, allowing w follow
more derail the JRC institures. Con-
tnuing efforts are being made to intro-
duce performance parameters and quality
assessment.

EVALUATIONS OF THE JRC

In its puidance of the JRC throughout the yvear the
Board has drawn on the recommendanions from the
evaluarions of the JRC and its Institutes by external,
independent, experrs available ar the end of the previ-
ous 1992-1904 progeamme period. The Board has re-
viewed the full serof recommendations from this exer-
cise and recognises the JRCs management efforts in
working to implement them, while noting thar some
useful recommendations particularly relared eo admin-
istrative and stall’ policy magters have not vet been
implemented for reasons bevond the control of the
JRC.

RULES GOVERNING THE JRC
STAFF ISSUES

The Board continues to press for the JRC o be allowed
to operate fully in a way thar enables it to achieve the
change in working methods envisaged by the Council
Conclusions of April gy This may call for a further
evolution of the rules and regulations governing its
acavities, possibly involving an evoluton of its stams
within the Commission. This should also lead to an
increased flexibiliy in budgerary and financial marrers
combined with the noted progress on the financial
management systems. The Board has presented irs
points of view on these important matters to the Com-
missioner for Research, Mrs. Edith Cresson. Towards
the end of the vear it was informed of the imminent
plans for giving the JRC a larger autonomy within the
Commission and other organisational changes planned.
Thus as a first step, the JRC will be given status as a sep-
arate Directorate General from early 1996 ( Decided on
16y January, gy ).



BOARD OF GOVERNORS ON

The Board has also discussed seaff policy

issues with the Commissioner and expects o
follow the implications for the [RC under the
new p:}|'t-.’:1_.' of the Commission on staff under the

many other European research instituces, the JRC
has an age diseriburion which will resule in many va-
cancies in the coming few vears, Five senior poses as

Institure Director became vacant in iggs and four of

these were filled, following appointments by the Com-
mission upon advice from the Board, while a fifth postis
still ro be Alled, The Board welcomes the four new Dir-
ectors who joined che JRC in mid-igys.

DISSEMINATION OF
INFORMATION ON THE JRC

The modified rale of the R requires a more intense
dissemination of informanon on JRC acrivities o all
interested parties ata nanonal level. As a contriburtion e
this, in 1995 Members of the Board, together with the
JRC, arranged for a continuation of the series of JRC
Information Days and presentations of JRC activities
throughout the Member States with che aim of foster-
ing further collaboration between national research lab-
oratores, universines, indusery and the JRC. To arain
proper coordination berween the JRC research activ-
ities and other related research acovines under the
Community Framework Programmes, Members of the
Board have participaved with JRC representanves in
meerings of the Community Programme Commitees.
These exchanges of views as prescribed in the Council
decisions on the JRC programmes should be intensified
and encompass all relevant programme activities in 15946

STRATEGY

The fulfilment of the JRC's mission of performing cus-
romer-driven research of the highest qualicy and integ-
rity in support of Community policies, calls for a clear
long-term strategy for the JRC and irs Institutes. The
Board agreed in late g5 on an updaved JROC strategy
and has conducred discussions on the underlying In-
stitute strategies as a guide for the Cenere inits current
and furure activities. One of the measures envisaged in

research budget of the Union. Like the seaff of
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the 1ggs serategy document is a more extensive use of
performance indicators to assist the du:u:]npnwm af

the [RC.

INSTITUTE FOR PROSPECTIVE
TECHNOLOGICAL STUDIES (IPTS)

In its observations on the 1994 Annual Report, the
Board menrioned the new location of this institute in
Seville and the work planned. [vis pleased to record the
new work programme for IPTS, defined in 1995 and
endorsed by the Commassion. Moreover, the Board
appreciares the inauguration of the important Techno-
logical Warch funenion by the Commissioner, Mrs.
Edich Cresson, in the presence of the Chairman of the
Board, who emphasised che collaboration [PTS has es
rablished throughour the Member States and with the
European Parliament

HIGH FLUX REAC”

‘OR

wgs was the last year of the supplementary EUR
ATOM programme for the High Flux Reacror (HFR)
at Perren (L) Throughour the vear discussions have
taken place ar all levels on the future of the High Flux
Reactor (HFR ) and its proposed new mult-annual pro-
gramme to begin in 1ggd, This has involved a complere
overhaul of the management of the facility and an
intensive drve towards a more direct commercial use of
a considerable part of s L':lp:i-;irg.' with the ensuing
improvement in efficiency and economy,

ACKNOWLEDGEMENTS

The Board welcomes the several contacts it has had
during the vear with the Commissioner for Research,
Mrz. Edith Cresson and looks forward o further discus-
sions on the development of JRC strategy,

tion for the hard work of the Director General, his
Directors and the entire JRC staff in addressing the
challenges facing them
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Part 1 THE JOINT RESEARCH

1995

A SIGNIFICANT YEAR

1995 was the first year of a new approach for the JRC.
This had been defined by the Council of the European
Union, the European Parliament and the Eurapean
Commission in discussions which led, in 1994, to deci-
sions on the Framework Programmes for Community
activities in research, technological development and
demonstration and to subsequent decisions on the spe-
cific research programmes to implement the Frame-
work I’fnl:r:imnw::. These include two JRC s]wv;:il'u:,
1995-1998, research programmes, one for the EC (Euaro-
pean Community ) and the other for the EAEC (Euro-
pean Atomic Energy Community ). In conformiry with
the Council conclusions of 24 April 1994 on the role of
the JRC, the Centre in 1994 has engaged in institutional
acriviries as well as compentive activinies, the former
covering institutional research and institutional scient-
ific and technical support o Community policies. The
competinve activities include participation in shared-
cost actions under the Framework Programmes, com-
petitive support measures for Commission services res-
ponsible for the various Union policies, competitive
activities outside the Community Framework Pro-
grammes and contractual work performed for oueside
third parties.

19g5 was, moreover, the vear in which the newly ap-
pointed Commission launched ininanves for establish-
ing better bonds between industry and research. Within
this frame the Commissioner for research, Mrs. E,
Cresson, strongly emphasised the need for further
commerciahsanon of JHE: research resules and for 1im-
proved communication of JRC actvities.

Finally, 1pg5 also saw the enlargement of the Euro-
pean Union. The three new Member States {Austria,
Finland and Sweden) had already parricipated in 1994
in JRC acovines under the EEA []ﬂumpmu Economic
Area) Agreement. This framework allowed for the con-
tinuation, in 1955, of the JRC collaboration with lce-
land, Liechrenstein and Morway,
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INSTITUTIONAL ACTIVITIES

The JRC institutional activities contributed o the ob-
jectives of the 4th Framework Programme for the EC
and the EAEC Framework Programmes via the lines of
Information and Communications Technologies (In-
formation Technologies), Industrial Technologies
(Industrial and Material Technologies, Measurements
and Testing), Environment {Environment and Cli-
mate), Life Sciences and Technologies (Agriculmure
and Fisheries, including agro-industry, food technolo-
gies, forestry and rural development), Non-nuclear
Energy, Targered Socio-Economic Research, MNuclear
Fission Safery and Thermonuclear Fusion.

NEW CHALLENGES:
COMPETITIVE ACTIVITIES

Following extensive preparations begun in 1994, the
JRC responded to the challenge ser by the new oppor-
tunities opened up inoiges for compertitive acrivities,
Together with parmers from industey, research centres
and universities throughoue the Union and associared
countries, more than joo proposals were made in
response to the first call for proposals under the new
Framework Programmes, with a success rate of 28%.
The JRC also presented proposals for competitive sup-
portactivities and for Communicy programmes outside
the Framework Programmes, notably PHARE and TA-
CIS, where contracts were won for nuclear safery work
in the Central and Eastern European countries, Russia
and other Newly Independent States (NIS).

Taking up these new {:ll'lpc:lrl'l.trl'i.l"tt_‘.l: r::rgllirr_‘-:i mien=
sive markering by the JRC. They were made possible by
aseriesof legal, financial, Inu;lg::mr!,' and admnestranve
decisions by the Community institurions (Council,
Parliament, Commission). These included the neces-
sary amendments to the Financial Regulation for the
Evuropean Union budger, decided onin Seprember 1995,
Contracrual work performed for exvernal third parmes
was also notable and new conrracts signed during 1995
amounted o well above 18 Mioecu,



VISITS BY THE COMMISSIONER

On 2o July 1995 Commissioner Mrs. E. Cresson, made
her first visit to the JRC, starting wich the Institures ar
Ispra, followed by a visit to ['TU in Karlsruhe in Sep-
rember and IPTS in Seville in December. where Mrs.
Cresson illmt!_-'ur-.ltq:[l the new n:chnuln:.gi.;-:.] warch
function of the Institute, In her address to the person-
nel during these visits, she encouraged the JRC to con-
tinue its mission for Research and Technological De-
velopment in Europe. She outlined the views of the
Commission on the contributions 1o be made by the
JRC rathe policies of the Union and on to engagement
in {.'(J]'Ill]ﬂ.'tltl'l.'ﬂ ACTIVITIES.

In 1995 the Commission announced that it had estab-
lished several task forces on industrial research in the
areas of new-generation aircraft, multimedia educa-
nonal software, the car of tomor-
row, vaccnes and viral diseases,
the trains and railway systems of
the future, intermodal transport,
maritime systems of the furure
and environmentally friendly wa-
ter technologies. JRC staff have
participared in most of these rask
forces and, in parallel, the JRC
management has planned reorien-
tanions within the JRC institu-
ticnal research areas, in order o
match research o the new prior-
inies ser by the Commission.

NEW DIRECTORS

During the vear, four new Directors of JRC [nstimures,
n.‘l.rlm]:.‘ ISEL EI IRSA and TAM, wok up their [HISES,
after appointment by the Commission acting on the
advice of the Board of Governors.

COMMUNICATION INITIATIVES

Links between the |RC and indusery, research centres
and wniversities were also reinforced through the or-
ganisation of Information Davs in London, Athens,

Copenhagen, Milan and Vienna, on the ininatve of

Members of the Board of Governors. The Institures
were presented, while workshops outlined new per-
spectives for collaboration. Likewise, members of JRC
management and staff have given a number of seminars
throughour the Member States on JRC acrvities in
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general and in particular those aimed at stimulating
concrete collaboraton with indusery and research con-
ducted at a national or regional level. JRC availability
in support of Union policies was further publicised by
information activities directed to other Commission
services, including a Newsletter and targered seminars.

STRATEGY

The programme period 1995-1998 will see the JRC, on
the one hand, build on experience acquired from the
previous programme period and, on the other, meet the
challenges thar rapidly and continuously changing
world markets impose on European industry and the
new demands facing the European Union, with an em-

phasis on the commercialisanion of research resules of

value to indusery and sociery. To this end, each year the
JRC organises a number of conferences, workshops
and seminars at its five sites in Europe. The number of

visitors shows the constant interest of the scientific
commumiy in the contnbutions to research and devel-
opment made by the JRC.

In arder o consolidate the new approach of the JRC
as prescribed by the Council, the Parliament and the
Commussion, the Board of Governors and the JRC
management have, during the vear, discussed stratepies
for the eighe institutes and the JRC as a whole, leading
to an emphasis on customer-driven, high quality re-
searchof real utiliey for the Enropean Union, execured
in an efficient way with a flexible responsiveness o
changing marker needs,

JRC acrivirties have the effect of creanng links be-
rween reams in Member Svates siouared ardiferent lev-
els of scientific and rechnological development. They
thus contribute to reinforcing cohesion between labo-
ratories and research instimites in all the Communicy
regiong



INsTITUTIONAL ACTIVITIES: JRC
SPECIFIC RESEARCH PROGRAMMES

The major task of the J[RC iniggs was o
contribute to the implementation of the
JRC specific programmes under the Com-
munities’ Framework Programmes in their
first year of existence. This contribution was
carried out through insttutional research
activities and through institutional scientific
and technical support activities for the services
of the Commission,

[ssTiTUTIONAL RESEARCH ACTIVITIES

In 1995, instrational research activites accounted for
=224 of the JRCs instiunional activioes; 1.'|'IL"_I.' aAre Car=
ried our under the following Programme lines:

& The Industrial Techwelogres and Materials 1 eelmologies
programme is carried out by the Institure for Ad-
vanced Matenals (1AM} and encompassed research
rm:liq,:q'r:i on advanced marerials, on surface engineer-
ing, on new ecofmendly matenals and on Mon De-
structive Evaluanon rcr_'lmit]m_'.w: for che il‘l!i]'bl.‘{l.'iull of
industrial srrucrural components.

k The Measwrements and Terng programme encom-
passed research projects on reference measurements
and matenials, carried out by the Institute for Rel-
erence Marenals and Measurements (IRMM e and
on the assessment of the reliability of structures,
carried out by the Instituee for Safery Technology

(IST)

p The Fuvirowmenrand t.'.l':'?.lr.um-'p TOETAMMmE consisted of
research projects on atmospheric, soil, warer and
waste ]mliulicm, executed by the Environment In-
stitute (EI); on the gradual setting up of the Centre
for Earth Observanon, a decentralised European
dara management and informanon system, and on
:||J]:|:i¢.':|li-;m.~i of remote sensing n:chn:iqw;s, carned
out by the Insaiture for Remore Sensing Applications
(IRSA); and on industrial hazards carried out by the
Institute for Safety Technology (IST) and by the
Institute for Systems Engineering and Informarics
{ISEI).

e The Now-Niclaar Em'::g_} programime consgisted of
research projects related to macenals for clean rech-

nologies, carried out by the Insttuce

for Advanced Marerials (LAM), and

to standardisation of photovoluic

devices, carried our by the In-

stitute for Sysrems Engineering
and Informancs (15EL)

b The Nuclear Fisston Safety programme en-
compassed a number of research acrivities ranging
from studies on reactor safety, carnied out by the In-
stitute for Safery Technology (I5T), by the Instiute
for Systems Engineering and Informatics (ISEl) and
the Instrure for Advanced Marenals (IAMY), o re-
search activities on nuclear safeguards and fissile
materials management, executed by the Instrure for
Safety Technology (IST}, the Institure for Systems
Engineering and Informarics (ISEL), and the Instuee
for Transuranium Elements (ITTU), I'TU carned out
research on nuclear fuels and actinides.

b The Comrolled Thermemiclear Fasion programme | Tech-
nology and Safery) is carried out by the Instimure for
Safery Technology (IST), the Insnmre for Systems
Engincering and Informatics (ISEI), and the Inst-
rute for Advanced Marerials (IAM).

P The Targeied Socio-FEeonomic Rerearch programme in-
cludes the Science and Technology Observatory
function and prospective work, the activines of the
[nstitute for Prospective Technological Studies
(TFTS). The essential role of the Institute 15 to har-
vest the available contmbutions from ::x]:n:-rr.'i,cumiul-
tants, research organisations and institutes in Mem-
ber States and when possible in third countries, in
order to analyse, process and integrate them impar-
tally and in depth and, more importantly, to distl
clear trends or needs for acion in a usable form for
decision makers.

While Part two of this decument reports on the evolu-
tion in ey of these research acrivires, Instioore by
Insticute, some salient results are highlighted here
order to illustrare how instirutional research enables
the JRC o develop scientific knowledge and o acquire
specific installations in order to make a valuahle contri-
bution to the advance of science, wo provide scientific
evaluarions, to spread know how and expernise in areas
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where new innovative applications could be of interest
to coordinare scientific cooperation throughout Europe
and sometimes, o develop European scientific ner-
works centred on its own facilities.

& Movel acrivities, making valuable conrributions o
science and rechnology for the benefir of European
indusrry:

A new composite marerial, made of a silicon nitride
matrix reinforced with long silicon carbide fibres, has
been elaborated ar IAM Peren, using a liquid infiltra-
tion technique followed by sintering. An investigation
of its mechanical properties demonstrated the effect-
weness of the fibre reinforcement in increasing both
the strength and woughness of the otherwise brirle sili-
con nitride matrix, due largely o the formation of
weak interphase bounding (the SiC fibres are precoared
with a 400 nm thick layer of pyrolytic carbon). Figrre 1
illustrates the typical stress-displacement curves for
the composites with and without an interphase; the
composite fabricared with coated fibres exhibits amuch
berter performance than the one elaborated with un-
coated fibres. This new composite is a first-rate candi-
dare for high temperature applications of structural
components in a number of advanced industrial appli-
carions, such as gas mrbines.

A ].'lﬂ]-i!."{_'l for the .l::.'nt]'u,::ii:i of carbon nitride, a new
product, has been set up within a network. The mulu-
p-lc aims of the pmil:u;s were to assess the thermal, n[ﬂj—
cal, mechanical and tribological properties of the
material and to evaluate its functional characreristics
for induserial use in I:!llltil:H] :II'IP"iL‘.Hti“nHr magm:tic STOT-
age, hard disk techniques and advanced mechanical
components. The neework has aroused the interest of
13 research instmures and 1 industrial partners from g
different countries. The experimental contribution of
the IRMM will be the characterisation of the matenal
by nuclear techniques. The IRMM will perform the
analysis of materials lavers for the light elements (H, B,
C, M, 0) using charged particle beams of the 7 MV Van
de Graaif accelerator. Nuclear reaction analysis of car-
bon and nitrogen by (d,p) reactions as well as Rucher-
ford backscatering will be performed.

& The JRC has exploited spin-offs from irs research
activities in areas where a new Community policy
could be emerging:

For example, the European Commission, together
with the Member States, is currently strengrhening
its policy on natural risks, in particular on the moni-
toring and prevention of floods. Flooding is a major
threat in many regions of Europe, both north and

rhide hibres coated

Fig. 1. Strece-displacement cuorves.
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® Others 14.1%

United Kingdom 11.0%

© Austric 4.7%

® Belgivm 4.0%
® Denmark 2.0%
' @ Finlond 1.8%

® France 13.0%

" @ Germany 18.4%

Fig. 2. Distribution of TRC Cooperarion by Cousiry.
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in more than one country. The exchange of preven-
tion and monitoring knowledge among Member
Stares could thus be beneficial, even for events such
as flash Aoods which have anly local consequences.

IRSA inmiared a uniform land cover dara base ob-
tained with remote sensing techniques from most of
Europe. Harmoniged digital terrain models can be
‘]I'.Itﬂ'inl"d 'I.\'il"l'l kil SDH]FH ng !il'_']'IEJTIL" []f 20 h!r' om SPH-‘
tially and 6-7 m in elevation through optical sensors
such as SPOT. Mew techniques using microwave
sensors are being developed in order to reach a high-
er degree of accuracy

Specific projects carmied out for specific users have
also allowed IRSA to develop an expertse in hydro-
logical modelling. A project called WETLANDS
has improved our understa nr]ini,; of the hy‘dmlngy of
catchments (research conducted in 1995 on two test
51005, in Enghud and in Cireece, both in collaboration
with local organisations), and our ability to assess the
impact of major proposed changes (such as river di-
version or reservoir building) or w develop warer
management strategies. Another project, HYDRE,
developed for a consoroum of Mediterranean re-
gions, allowed TRSA to study the evolution and hy-
dric stress of the vegetation.

Geocoded information on land cover is of prime
importance for upstream runoff, as well as for down-
stream vulnerability assessment. In mountaineous
areas, forests can slow runoff by a factor of 10 as com-
pared to bare soil. Modelling runoff using land cover
information is important for advance warning of

floods during risk periods and for assessing mitiga-
tion measures, It can also be importantin deciding on
agriculeural policies of fallow (ser-aside) or afforest-
ation which have indirect consequences on floods.

The Institute for Remote Sensing Applications
(IRSA) is in the process of sewing up a scientific and
technical support capacity for emerging Commun-
ity policies concerning floods, thanks o its in-house
expertise and the benefit of ongoing institutional re-
search.

# Instirutional research acrivities also fosrered spin-

offs to specific applications. Two significant examples
in the field of surface engineering art the Instirure for
Advanced Materials: 5

In the framework of a Eureka prnjc:::t lied h].r 1AM
(IPACERC project), the development of a new pro-
cessing technique for production of mulrtilayer coat-
ings has greatly increased (up to soo times) resis-
tance o erosion. These coatings will have applica-
tions in the aeronautics field, particularly in heli-
COPLET £NEInes.

Surface engineering technology was applied suc-
cessfully in the biomarerials field, with three major
achievements: improvement of the integration of
prostheses in living tissues (hip, reeth) due o bio-
compatible coatings; reduction of wear of hip pros-
theses by surface engineering of mobile parts of
joints; control of the proliferation of bacreria on the
prosthesis by incorporaring disinfectant elements on
the surface of the prosthesis. These acrivities are
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Fig. 3. European Collabaration in 1por around the ELSA Faciliry.

conducred in conjuncrion with several medical in-
stimures in [raly, in France and in Germany.

These two examples illustrare how institutional
research can lead wo applications useful to industry
and sociery.

& Instimutional research enabled the JRC to spread a
web of scientific cooperation all over Europe. In-
deed, through bilateral or multlateral cooperation,
the JRC has set up more than &8ss connections with
various partners, mainly within the European Union
but also in other European countries, the USA and
Japan. This is illustrared in Figure 2

% Finally, its institutional research has been one of the
main factors enabling the |RC w develop European
scientific networks centred on its own faciliries. A
vivid example can be found in the field of earch-
quake enginecring:

In spite of important advances in earthquake engi-
neering and seismic du:i[_:n over the last two decades,
recent seismic events in Europe (e in Greece and
[taly) have shown how vulnerable developed soci-
eties still are to the effects of earthquakes, both in
Il'lilr.l{ll'l Hl'ld '.'.'L'HI'.II]‘I'I'I:iL' terms. Hc:.':r:un:h B.i.“]ll.'ll at d!."
creasing this valnerability which, to a large exrent,
depends on the seismic response of structures is thus
clearly needed. High level experrise in seismic
design of structures has long been available in the
European Union, as have been specialised facilinies
for earthquake testing of structures, in particular
shaking tables,

With the setting up in 1g8g, at the initative of the
JRC, of the European Association of Strucrural
Mechanies Laboratories and che :iulm:qm:llt U]H."'llin!!
in 1ggz of the ELSA reaction wall facility ar Ispra, a
new dimension was given to earthqualke engineering
research in Europe, and Community-wide and well
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Framework Programme Lines Institutes

IRMM ITU [AM ISEI El IRSA IST IPTS
Information Technologies

atery and Rehabiliry of

Envirenment and Climate

ihh.lh-u——.._._._
e

"Wr' \ .

i Bmteclanﬂlﬂg} SJﬁ:t ‘-.‘-L

Foodsmaff Analysis '
in Su rtof Industrial Policy -

Agriculture and Fisheries

| > |
o Y L O

angeted Socio-Economic Research
Prospective Technological Studies .

TN EECR | il S

MNuclear Fission Safety

laboratories and TXSSHN -
AEA Safeguards Support

Table 1. FRC Instirurional $& T Suppart Actvities

& The European Reference Laboratory for Air Pol-
lutien (ERLAP) which was particularly active in
the harmomsation of current EC Direcoves on air

pellution, in the organisation of Quality Assar-
ance Conrrol programmes and in the dea'cluprriunt
and validation of new monitoring techniques.
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Most of the work undertaken deals with the fol-
lowing rasks: '

& training of inspectors, harmonisation of in-ser-
vice nuclear safeguards inspection practices, pro-
viding state of the art equipment and reference
analyses of nuclear materials samples;

& design of on-site laboratories for safeguards ana-
lysis at reprocessing plants such as Sellafield and
La Hague; routine analysis of nuclear materials
samples; examination of the purchase and resting
of major equipment including the construction of
two analytical boxes and the training of analysts;

% work on non destrucnve assay, sealing and
identification techniques, surveillance techniques,
testing of safeguards equipment, dara information
trearment, health physics and training.

COMPETITIVE ACTIVITIES

Orther institutional Sciennfic and Technical Support
actvinies deal with:

Safety and reliabilicy of informatics systems
Foodstuff analysis in support of the Industrial Policy

Quality control of consumer products (Consumer
Protection )

Techniques for inspecting ageing nuclear components

m supportof DG X and DG XVIL

Progrers made in these programmes i reporied tn ware detail in
Part 2, dedicated to the activities of the individual TRC n-
Fritntes,

COMPETITIVE ACTIVITIES

The introduction, back in 1988, of Work for Third
Parties, where the JRC carried our research on a con-
tractual basis for external clients, was meant to provide
a measure of the relevance of the JRC's work and its
competitive position, to enhance the flow of technolo-
gy transfer to the end users, and o let the European
industry and rescarch communities benefie from JRC

F Shared Cost Acrions

B Competitive Support

E Comperitve Activines ourside the FWP
B Third Party Work

* Ve balimisce will be. afier oovacdurton of proocaures, fureribod ar road cresliie

Table 2. Comperitive activitics; amonnits caried i 19g5.

specialised facilities and competences. This was the
firse step in opening the JRC up w competinen. The
discussions in the Council and the European Par-
III."LII]l:I'I:t |-L':'Il'|.il'lg (Lh] []'H: dl."li"i?-:illll-ﬁ H1 II'LI."' I'Lllllrl I'i Frame-
work Programme and the EURATOM Framework
Programme emphasised the need for the JRC o pursue
and reinforce its move towards a more compoericive
approach on the basis of a genuine customer/contrac-
tor relationship as stated in the Council Conclusions on
the role of the JRC in April iggs.

As noted by the Council, the implementation of itscon-
chusions implied several measures and decisions on legal,
budgetary, financial and administrative marters which, ide-
ally, should have been in force from 1 January 1995

The main decision concerned the modification of the
Financial Regulation. This always involves a lengthy
procedure, prior o the Council decision, and was only
achieved in Seprember 1995,

Iris intended thar chis transition be introduced gradu-
:1|I1_.'; around 26% of the glnl‘:uljll{: hlll.'l!.[ﬂ for 1igpT-1908
should be earned through competitive activities. As of
the 13t of January, 1995, JRC compenove activinies
included:

& participation in shared cost actions, where the JRC,
in association with parmers in the Member States,

L
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submits proposals in the context of call tor propos-
als, or contributes to proposals submitted by other
laborarories under the Framework Programmes;

& competitive scientific and technical support activi-
ties; under the Fourth Framework Programme,
where the JRC may respond to specific requests from
Commission Directorates-General which are allo-
cared on a compennve basis in the conrex of invita-
nons to render;

& other comperitive activities omside the Framework
Programmes, where the JRC (alone or in a consor-
tum arrangement) will be able w participate in vari-
ous actions sponsored by the Community (eg
PHARE, TACIS, assistance to developing countries,
etc.) and in the context of a competitive approach,
will seek Communiry funding in relation 1o those
al'[i”li!-;

& research under contract, the original Third Parry
Work mode of operation mentioned above, now part
of the overall JRC competitve porrfolio.

Although preparanions for this surge in compenuve
actvities had already started early in 1994, 1995 has been
for the JRC a vear of learning from experience: learn-
in!__:I to cope with new admimistratnve and i::gal 155U e5,
learning to redeploy creanvely its resources and per-
sonnel to face the compentive challenge, and adapting
to atotally new internal and external emvironment, The
JRC Institutes have shown a highly motvaced, Aexible
and keen response to the compertitive approach, stimu-
lated by an internal task force on competitive acevities.
As far as JRC participation in shared cost actions is con-
cerned, |!|H:_] RC tnguﬂwr with partners in the Member
Stares submirted a toral of 338 project proposals in re-
?;I]l:}rlﬁlt' (L1 lhl.' ﬁrsr L'EIIS- ﬁ]r IJT“.IIK]EIIIS- rT‘[III] Iy !iIJL"L':iﬁE
Programmes; by December, 1gos the Cammission had
accepred g5 of those proposals for funding, bringing
the overall success rare ro 28%. The financial outcome
for the JRC, alchough difficulr to calculate precisely due
to the ongoing contract negotiations on several out-
standing projects, will be in excess of 10,4 MioKcw. Iris
important here o underline how both the propesal
activity and the subsequent evaluation results have
revealed o its full extent the relevance of the JRC's
work and its deep roots in the European industrial and
research communities.

In the area of competitive scientific and rechnical
support activities, of the 128 MioEcu earmarked wichin
the 4th FWP for funding this activity over the g-year

period, 26.¢ MioEcu were made available to the services
of the Commission early in 1995, bur only 20 MioEcu
have been committed in 1995, OF these, the JRC In-
stirutes have managed to win about g MioEcu of con-
rracts, either alone or in a consortivm arrangement.

Other competitive activities outside the Framework
Programmes like TACIS, PHARE, etc,, have seen a
good 199¢ level of acrivity on the pare of the JRC In-
stirutes. In this highly competitive sector of the marker,
the |RC has won around 2.3 MioEcu,

The record for Third Party Work shows, for 1995, new
contracts (obtained on the market at large) in excess of
18 MioEcu. Considered in the context of the outstand-
ing effort on the other fronts, this represents a remark-
able hold on the previous positions. ( Third Party Work
earned in 1pg4 amounted to 8 MioEcu,)

Table 2 provides a summary of the amounts earned in
199 for compennve acuvines.

HFR SurPLEMENTARY PROGRAMME

The High Flux Reactor (HFR) at Petten is operated by
the Commission in accordance with the Euratom/
Netherlands agreement of 2¢ July 1961. On 29 April 1992,
the Counail adopred a four-year supplementary re-
search programme to be implemented by the Joint Re-
search Centre for the European Atomic Energy Com-
munity (1992-1995) concerning the operation of the
High Flux Reactor (HFR) at Perten. Under the supple-
mentary programme which was drawing to a close on 21
December 1995, the activities of the HFR were essen-
tially the outcome of co-operation between two part-
ners, Germany and the Netherlands, which provided
its financing. Additional financing, which has steadily
increased, came from external contracts. It is intended
to pursue the operation of HFR under a new supple-
mentary programme, which would see an even greater
proportion of income coming from the industrial sec-
tor and a drastic reduction in costs.
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JRC INFORMATION DAys
PuBLicATIONS AND CONFERENCES

The new approach ro the JRC acriviries calls for a clos-
er collaboration berween industry, research centres and
universities in the Member States and the JRC. In order
o stimulate thiz and o increase the awareness of the
JRC, Informarion Days have been organised ar the ini-
tanve of Members of the Board of Governors in
London, Athens, Copenhagen, Milan and Vienna. JRC
members have presented the Centre and in parallel
workshops representing the Institutes have found
grounds for new collaboration with the participants,
These informanon days have chus supplemented the
numerous presenwanonsof the [RC mven o visicors o
the sires, visits made to national laboratories, represen-
tations of the JRC at specialised fairs and exhibitions,
distribution of JRC literature, etc.

The JRC offers a vast array of publications on sci-
entific matters ranging from papers and articles in
scientific magazines, conference papers, EUR reports
and reviews.

Institute

General Management

Inst. for Reference Marerials and Measurements
Instituce for Transuranium Elements

Institute for Advanced Marernials

Inst. for Systems Engineering and Informarics
Environment Institute

Instirure for Remote Sensing Applications
Institute for Safery Technology

Institute for Prospective Technological Studies

Total

EUR

Reports

120

Ingys Ih{:_l R ]u:hlishﬁl i total around 1ooo papers
and their diseribution by Institute is shown in Table ¢

The derailed list of JRC publications is published
each vear in the “Publicarions Bulletin® The last issue,
No. 15, published in March 195, gives all publications in
I

Most of these publications are available upon re-
quest to the Public Relations Unir, [spra.

In addition o publications, the above mentioned
Bulletin lists all patents obrained by the JRC. There
were 26 patents granted in 1995

Each vear the JRC organises a number of confer-
ences, workshops and seminars at its five sires in
Europe. In 1995 there were g conferences, 94 nterna-
tional workshops and meerings and 135 visits to the var-
ious sites. The resulting total of more than nooe visi-
tors shows the constant interest of the scientific com-
munity to the contributions in rescarch and develop-
ment made by the JRC.

292 69

Conf.
Papers

Spec. ®
Publicat.

Articles

Table 3. FRC Publications tn gy
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HumAN RESOURCES

The JRC statutory statf is made up of officials and tem-
porary agents, including both scientific-technical and
admaniscrative staff,

By the end of December gy the statutory stafl
numbered 1 786 agents, compared with 1845 in Decem-
ber wggs. Table 4 gives the distribution of stamrory staff
1M 1995

Institute

Table 4. Disrrrburion of satwsory staffas of Decentber gy,

In addition to statutory stafl, 319 scientists are also
active in the |RC under various hosting schemes:

senior scientists hosted as visiting scientists;

national experts seconded to the JRC by Member
Stares, to participate in selected scientific work;

post-doctoral scientists and post-graduare stdents
trained through a programme of fellowships,

Table ¢ gives the distriburion, by Instarute, of these
scientists, working at the JRC at the end of December
1905

In addition about 20 scientists each vear come fram a
third country assisted by a grant within the framework
of a Commission agreement with their countries or
with the International Atomic Energy Agency (TAEA)

Besides the above mentioned scientists, sevieral
senior scientists and about o trainees work ae the JRC
Instirutes at no cost o the EU budger, in general for
short periods of time.

FINANCES

The budger (commitments credits) as implemented by
the JRC in gy is given in Tible 4

To these commitment credits one must add o564
MioEcu of credits carried over from the 1994 Budger
for the execution of contracts relared w research on the
environment and on remaote sensing from space, autho-
rised in March 1995 (SEC(g5) 400 final),

Toral |RC commirted financial resources amounted
to slighely lower than 258 MioEcu:

& for the execution of the JRC specific programmes
(Research and Instimarional support activities for the
services of the Commission)

% tor the execunion of JRC comperitive activities with-
in the framework of the EU budget { participation in
shared cost actions, competitive support activities for
the services of the Commission, [RC participation
in other Community activities, contributions from
the Durch and German governments for the op-
eration of the HFR and from JRC customers for the
execution of work at their request.



e Seconded
Institutes [Pk Natienal

Institute for Beference
Marenals and Measurements

Insticute for
Transuranmmum Elements

Insticure for
Advanced Marwenals

Institute for Systems
Engineering and Informarics

Environment
Instirure

Institure for Remote
Sensing Applications

Insticuce for
Safery Technology

Instinure for Prospective
Technological Studies

Total

I should be underlined thar the figures in Table & refer
o expendimure on work performed by che JRC inoiggs.
Shared cost actions and competitive scientific and tech-
nical support activities, as well as partcipation in other
Community activities, were new types of JROC activiey
in 1995. In most cases contraces were only enered into at
the end of 1995, As a resule, only limired work was car-
ried our during thar year. Figures on contracts entered
into during 1995 are provided in Tible 2.

Table 6. roer Budger fm_d'l'.i':'mmm.riﬂn
{(Commitments Credies).

HUMAN RESOURCES—FINANCES

Doctoral Post-Graduate
Scienfists Students

Total

16

14

32

26

St.ll:l’rﬂh::ll

Competitive Activities

257.142













THE INSTITUTE FOR REFERENCE MATERIALS AND MEASUREMENTS

The refurbished LINAC: view of the wew accelernsing sections,

Waork relared ro nuclear maners included, inter alia, the
supply of targets for neutron cross-section measure-
ments, fission fragment studies and other applications;
the preparation and characterisation of 10B reference
lavers o be used in high accuracy neutron flux mea-
surement; the sermng up ot an improved electrodeposi-
tion method for the preparation of thin uranium and
plutonium layers; the determination of uranium in en-
vironmental samples,

Also ac the LINAC, high energy resolution measure-
ments of the inelastic scattenng cross-section of iron
were made using a 6o m flight path. The spontaneous
fission processes of plutonium sotopes and of 232¢f
have been further investigared.

At the 7 MV Van de Graaff aceelerator, neutron in-
elastic s::;ll:t{'ring was measured on natural |1|u]y|_u;|r:-
num. ln collaboraton with KFA Jilich (Germany),
cross-sections for various actvabion reactions were
measured on chromium isotopes. Improved experi-
ments to determine the ratio of the reference cross-
sections <2 Uln.f) and Hin,n) have been initiated.

In radionuclide metrology, an intercomparison of
computer codes used for the analysis of <3Py /24Py
alpha particle spectra has been pursued. Ulrralow-
background 3 specrromerry was used 1o characterise
human bones for low radionuclide content in the
underground laborarory of HADES (High Activity
Disposal Experimental Sire) ar Mol (Belgium) in a
European effort to obuin a nawral matrix reference
material. Similarly, detection limits for 212Pb in a bio-
logical matrix were determined.

For the marerials research projects two complemen-
tary experimental setups for hydrogen profiling have
been installed at the 7 MV Van de Graaff, Arthe 3.5 MV
Van de Giraaft machine, the stopping power for helium
ions and protons of polyimide and VYNS (trade name
of vinyl chloride /vinyl acerate co-polymer) foils has
been determined, as well as the uniformity of trace
metals on fileers for an acrosol reference marerial.

INSTITUTIONAL SUBPORT ACTIVITIES

[EMM's suppore activities in gy were mainly relared
o Nuclear Safeguards, on request from DG 1{Exrernal
Relations), for the International Arwmic Energy
Agency (IAEA) and DG XVII (Energy, Euratom Safe-
guards Direcrorare). Non-nuclear certified reference
materials were also prepared for other DGs.

IRMM acred in general as a Commission laboratory
offering scientific/technical support to services which
do not dispose of their own measurement back-up.

Waork on dned merate or metallic spike material was
continued to improve safety at large reprocessing
pi:mlh‘, and vranmum and pluronium iu::rr:pi{- reference
materials were prepared on behalf of DG T for IAEA,
Low concentrations implied meticulous chemical work
in IRMM's ulera clean chemical laboratory,

[EMM provided DG XV with solutions for derec-
tor calibration needed in non-destructive assays of
uranium and plotonium. Certified reference materials
of soils, sediments and foodstufis were prepared for
DG I {Internal Marker) and DG VI [ Agriculure), for
gualiry control to assist enforcement of European leg-
islation. These activities were complemented by pro-
viding suicable analytical procedures and by initating
and /or coordinatng laboratory intercompansons. For

[ VI, new actvinies were inttiated on selenmm speci-
ation and sugar analysis. Cosmetics analyses and a
product safery daea bank were under development for
DG XXIV (Consumer Policy).
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B. COMPETITIVE ACTIVITIES
SHArEn-Cosr AcTioNs

In its held of comperence, TRMM has contribured in
1995 to & SCA proposals, 3 of which have been accepred
so far; these deal with:

& the design, production and certification of sers of
synthetic polymer reference marerials consisting of
a polyolefinic base material doped with heavy ele-
ments Cd, Cr, Hg and Pb ar two different concentra-
non levels;

% the preparation and certificadion of calibrant solu-
tions and fly ash samples for measurements of poly-
chlorodibenzo-p-dioxins (PCDD) and polychloro-
dibenzofurans (FCDEF) contaminanons in emissions
atlevels of o.ang/mj;

& the preparation and characterisation of catalyric
converters with respect to Pr, Rh, Zrand Ce.

FLY ASH REFERENCE MATERIALS
AND SYNTHETIC POLYMER REFERENCE
MATERIALS

Ohwe of the successind Sbared-Cost Aceton praporals dealt with
J'.Fl.l'l'"l'-'ri'll"lr”'n'l".'..'.li.l' a!.l.'r.f4'.'.1'!.",“|;r.rJ."r.lr.h' r.!_l'- Il'J.II.l'ﬂ.r.I;J.'J‘H fJ'f]‘{.'l.ﬂr} .m.l',l .l'r_]l'r-'r-
ence materials for measurentenis of diocine or firane com-
Ir.w,l..'rml': af fop compemrtrntion fevelr ,-i“rrnr‘rraf.:f." Felated re the de-
Sagw, prodsiciton and cerifficarion of  foe consummable nynibeire
pofymer reference materials doped with beavy elements at rao
concentration evelr bar beenr lannched with g wiew [promor-
g envirmnmental profection awd sapperting the Enropean
palymer indusrry in e marerials der 'eu'ulr:l#.'ruL If:IJ"rfl{ull.n' CRRaH cod -
srod aned gualtey management

Multipwrpose mixer with fillne 2 eqntpment. Heat treatment
and bomogeneisation of large amounts (up to 200 kg) of sodls
and sedrments. Filling botties wieh well bontageneons prderr.

Work ror THIRD PARTIES

IRMM services and reference marerials are available
on a commercial basis. As IRMM now manages the
BCR’s reference marerials, these are also being made
commercially available for non-nuclear applicarions.

The International Measurement Evaluvation Pro-
gramme (IMEP) is arousing interest in a growing num-
ber of laboratories. The most recent IMEP round on
trace elements in water ateracted about 25 laboratories
in 28 countries. The Regular Ewropean Interlaboratory
Measurement Evaluation Programme (REIMEF]), an
external quality control exercise, recently brought to-
géther 2o laboratories worldwide in rounds on uranium
oxide powder and two uranyl nitrate solutions.

The supply of nuclear samples w external cus-
tomers, in particular for reactor neutron dosimetry, was
contnued. Four new neutron dosimetry reference ma-
terials for reactor pressure vessel surveillance (tranium
metal and three Al-Co alloys) have been prepared.









THE INSTITUTE FOR TRANSURANIUM ELEMENTS

Prepavation of specimens in the too class clean laboratory ARTINA
Sor the analysis af particler i vipe samples.

Wours ror THirp Parties

As in previous yvears, the Insticute has carried out work

for third parties, with major contracts in the areas of

post irradiation examination of irradiated fuels, fabri-
cation and charactensation of fuels for transmutation,
and examination of high burn-up uranium oxide and
mixed oxide fuels for different customers.

During g+, new contracts worth abourt 2.1 MioEcu
have been signed, while work from previous contracts
continued.

Orser CoMPETITIVE ACTIVITIES

The following offers submitted to the TACIS [/PHARE
programmes were accepted during 9o

& Measurement of radionuchde release from Chern-
obyl reactor debris samples { TACIS-Ukraine)

& Transfer of the nuclear safery code TRAMNS-
URANUS o the Bulgarian licensing authorites
(PHARE-Bulgaria).

A study proposal, concerning the establishment of a
data bank on nuclear materials in the framework of
illicit trafficking, was accepted by DG 1 The contract
will permit collaboration with rwo Russian experts ar
I'TU for 12 months. The overall scope of the approved
projects is about o.6 MioEcu.
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Test assemblier nsed for the pilor study on the application of the Enropearn Methodology
[or Dualificarion of inspection procedures.

Work For THIRD PARTIES

New contracts signed in o deal with the following
wopics: PC based High Temperamre Marerials Dara
Base Software, Non Destructive Evaluation Tech-
niques, Aero-engine coOMPONEnts, coatings, corrosion
seudies on advanced materials for power generation.
The overall mrnover was comparable ro last year's,

Orner CoMPETITIVE ACTIVITIES

[AM is a parmer in a PHARE consortium dealing with
the installanion of a qualifcation system for in-service
inspection of Nuclear Power Plants in the Czech
Republic. TAM is also a parter in proposals made o
TACIS in the fields of NDE, inspection and marerials
.'1!_"!."!I'|\LI
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Hign Frux Reactror (HFR)

The High Flux Reactor ar Perten continued its opera-
non in 99§ and its unlisanon reached about 757% of the
practical limits. The HFR noticeably strengthened its
leadership as a supplier of radioisoropes for the radio-
pharmacewtical industry: nearly 6% of European pro-
duction took place at HFR. The recent launching of
the on-site molybdenum facrory will further enhance
HFR's role as a key facility for nuclear medicine, vital
for millions of patients.

The HFR also maintained its role as irradiation rest
bed for the Fusion commumniry: six new experiments on
first wall structural materials (mainly marrensitic
steels) and plasma facing components have started. The
irradiation embrittlement project, pare of the Euro-
pean MNerwork AMES (Ageing of Marerials and Evalu-
ation Srudies), was launched. A new experiment series
was started on the ransmutation of actinides and
hssion products o reduce the long term radiological
impact of high level waste, as partof the European col-
laboration EFTTRA (Experimental Feasibility of
Targers for TRAnsmuration).



THE INSTITUTE FOR SYSTEMS
ENGINEERING AND INFORMATICS

The ISEI performs research on systems engineering
and informaties. It contributed in 1995 to the Frame-
work Programme lines “Environment and Climare”,
“Non-nuclear Energy”, *“Nuclear Fission Safery” and
*Conrrolled Thermonuclear Fusion®, carrying OUT Fe-
search on methodologies for environmental manage-
ment and assessment of environmental quality, on solar
energy by photovoleaics, on fission reactor safery and
hissile material control as well as on fusion reactor oper-
arional safery:

In addition, ISEI provided scieneific and technical
support for Community policies: in the field
of the environment, among others on
indusrrial safety and the reliabiliey
of systems including biosafery; in
the field of agriculture, on animal
identification; and in the energy
sector, on nuclear safeguards for
the Euratom safeguards and for
the TAEA. ISEIl is also currently
engaged in work carried our ar the
request of external customers,

A. INSTITUTIONAL ACTIVITIES

The Instirure carries out research on the reliability and
performance of complex systems; on socio-technical
systems and risk management; on eXpert systems; on
parallel computing; on data bases; and it operates a
major computer and nerwork facility. Areas of ex-
pertise include: aviation satety, human facrors, non-
nuclear encrgies, fusion, fissile marterials safeguard,
industrial safery, environmental risk assessment and
emergency planning.

Instirurionan REsearcH ACTIVITIES

Within the Environment and Climare programme,
ISEI contribured to studies on:

& “Global Ch ung::": an on-line nformanon service
called “European Wide Service Exchange™ (EWSE)
was developed for the Centre for Earth Observation
(CED). Other contributions include software engi-
neering, user interface, qualiey assurance, satellire
image compression techniques and nerwork support.

A pilor smdy related to a specific decision maker and

the availability of dara through EWSE was carried

Ot
% The “Integrated Assessment of Environmental
Cuuality” approach: aims o provide decision makers
with alternanve ﬂplhun« for action, via a synthesis of
information and understanding from a wide range of
sources and perspectives. A setof crite-
ria for “good practice” in the field is now
being developed.

EURERA-ADAGE

TN

ALAGE b5 a EURERA project bt
Fremce and Poriuguese companies avd
the FRO-FSEL The aim of rhe project
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far integrated

ment. e principal shpeenive 15 fo provide a
tharangh arsecemient of altermatoe decisions velated fo envr-
rommental marrers. The wam frarerer of  nly prafect ane ny
development of a4 distributed infornuation system netzorking
varions sources of infornation represenited by the stabebolders
concerned with the decision procers; the fntegration and fusion
of different types of infirmarion; the integration of diverse
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nontfeal factors and recmrcal frrien; a biphly interactree pyrtem

far fufirmarion gpdating avd navigaton, ar wel a5 soewario

fesiime. The provect Lr sobedwled voer a three-year pertod,
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& “Innovative Environmental Technologies™ the ap
plication of decision support systems has been re-
fined and a promising new method based on object-
oriented programming has been  implemented,
which will also be of use in ongoing work for exter-
nal clients. 1SEl joined the EUREKA progece “AD
AGE", which aims to develop a decision support sys-
tem for comprehensive environmental management
via the thorough assessment of alternative decisions.

Within the Non-Nuclear Energy programme, the fol-
lowing activities were performed:

& Photovoltaic: using a climaocally controlled solar
simularor, irradiation was carmied our at various wem-

ad
-y



ACTIVITIES OF THE JRC INSTITUTES [N 1993

I"_'.I.'.l.'lf.l-l_l e e '_._JI'-'.: .{'u'.ll-':ll'ﬂlr.lll.{'.{l'l_||"]'.'_l .'-r.r_:: |'|I|||..-.\_.
peratures to study the effeers of light-induced de-
gradation on amorphous silicon modules. Results
have been leading o a revision of the CEC ESTI o
specification. An analysis of the spread in the char-
acterisation resuls for World Photovolraie Secale

1~:|r11||~|-.'~~ WPVS) has also been ',sul'r'- irmed

Within the Nuclear Fission Safety programme, work

was carned out on:

& MNuclear fission safery and reactor safery: a bench-
mark exercise has been launched on expert judgment
in ]1l'n-|:-:i'!1i|:*~[it safery assessment (PSA), level 2. A

questionnaire has been diseribured o a nerwork of

more than fo European institutions (research labora-
rones, regulators, industries, erc.). The first p||:1.--::,
parameter estimation, also involves the Institute for
Safery Technology (IST), whose I".’h;i'll[f. FARC has

been !|L5' IF'[{'I-:l asa I'n.'ll'n.'rtu' li.'l\n:}?'l.'I'1IIII.'II|:.

SMART COMPOSITE MATERIALS

|8 WEe af Jawe oiEes I .'.:.l'-'.-'m'l.'l': EF FYEfemiE foFr MeasureRen s

recenfly aitvacied minch imferest

IRLarT il

o Pt )
i IFRRT fnaia

e sirgcture tiredf, [y conitenons ke ¢ i pansiier Rglertal. ."-I||

Notas plbe amdteiial fo

proper positionieg of Hhe r

i
[

{ fibres selemaite of I.Il:lr'|".'I.I|':Ir'.|'l'-.|.|‘.'|"|'.|'l'."|'.'l Fed=Hifr ity five opire and dleciromie sy,

£
seaf Ik i

ntedr factor, Alowg

thix fine of research, a senart comiparite marerial

T WAy

_.'u.l.-lr.'ll.'u.'.u".ﬁ ISES (2 Pr) _;::.'.'.'.l-".':':‘. iy D aned Mechelvan

ST IR NCErT £ (i 1) and terted,

Bord seatic and dynaniic testy were performed and resulte

Hsared o FoewreTi il JHCECITON and fo stvain valies mea-

rured by convenitonal sivain geuger borded fo e external sur-

e coy r'r;_.'l--'r.lu": WOE TS Ty _:;‘r."lr.l' ||'.l.-|'.|'|"]::'-
 the dymamtic rexponre, Rerwier supplied by the embed-

e confirmed it .-'-I'_'.\':.l'.l"'l.'.'.: a-'l',ll'l'dn':l']..'”_:- and

JRENY FeTearen Fiefd,

% Several tvpes of activity have been carried -our with-
in the research on Nuelear Safeguards. The acrivities
on remote verification and surveillance included:
distribured surveillance systems based on smart dig-
ital cameras and industrial ficld bus; remote control
of a robotic arm for simple manipulation rasks; and
the application of new compace laser range finders.
In the field of international remote monitoring sys-
tems, various methods for digiral image compression
and encryption over public communications net-
works were rested.

The LaSCo { Laboratory for Surveillance and Con-
rainment) has been equipped with testing equipment
tor elecrromagneric studies, to check the compliance
of instruments with the new European legislation in
this area












ACTIVITIES OF THE JRC INSTITUTES TIN 1995
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and ketones i air:

to detect, enumerate and characterise phytoplancron
populations at the cellular level. This will lead o a
real-oime monitoring system which quantifies the

algal species responsible for red and green ndes.

Test matenals were prepared (AQUACON project)
for laboratory performance tests for waste [sewage
sludge ) and sol analysis, waste warer analysis and the

determmation of metals in surface waters.

The European Collaborative Action (ECA) on *In-
door Air Quality and its Impact on Man™ now
invelves 17 countres, and El parncipates i ies man-

agement and scientifiic secretanat. Research activi-
ties have included expenments on human exposure
to volatle orgame compounds (VOCs), for the first
time in a 3o m? test chamber (Indoortron). A sudy of
the impact of ad- ‘desorption phenomena, and the
scaling up of small to large test chamber experi-
ments have also been carmed out

AUTOMATIC MEASUREMENT
OF POLLUTANTS

The confinuows aufomaic wearurement r!." podlutantr 1 very

Irtrartantd for e redsond; in erder I'".r'-'-'l.'ll'-"..' COPNCCTIFRTIoG Tt -

afTeNs OTer cortatn e pertods, and o order fo anderstand

TN
e actaal pollueais(s). Unril recently mo fesirimient extrted
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fornualdelyde, a very barmfnd and widespread pollutant weed

i

far plhenmnena, suwch ax the ideetfication of the source of

awidefy in indinstry. The gap bas woe been filled ar the Envivon-
ment fusiiiute, where a device for the awtomarte sampling and
areafysic of formaldelyde, beavier aldelyder and becoses, bar
bevws et wp Thie tistroonent can operate unattended for one
sweek, carrying owt sanipling avd analysis of ambient atr every
15 ininestes. A very fnteresting fearnre of  this instruent is that
it carm e nsed for the wewiroring of differewt pollntanis. Negori-
AeNE are Sinderiay i company for the commercial produe-
tion of the monitor, which bas recesved wmuch attention ot tzo
exhtbirions: HELECO ‘ot o Athens aud RICH op i Mikan,

Establishing baseline values for trace metals in human
body tissues for clinical, epidemiological and roxico-
logical assessment studics, and studying the impact of
trace metals on the health of EU human populanons
in their living /working environment, are the objec-
tives of the EURO TERVIHT project. Prenormative
research was carried our on exposure impact on
health. Atempis were made to further understand
the biochemical mechanisms of trace meral moxicity
at low exposure, by identifyving critical organs and
molecular targers, with emphasis on the potential
impact on cardiovascular, immunological and repro-
ductive systems, which might show up later in life,

INSTITUTIONAL SUPPORT ACTIVITIES

In igog, EI has been involved 1 issues of concern to
Dhrectorate General X1 (Environment), D T (Indus-
ry), DG VI {Agniculoure) and DG XXIV (Consumer
Policy), and has organised a large number of  relevant
meetings, workshops and task forces,

The European Reference Laboratory for Air Pollu-
ton (ERLAP) has been particularly active in the har-

monisation of current EU directives on air pollution,
organising Cluality Assurance Control programmes
and developing and validating new monitoring tech-
nigques.  Acovines  included field INTENCOMpPArison
(“round robin™) exercises, as well as the development
and validation of diffusive sampling techniques for
measuring benzene and orone in the air,

ETEX, the European Tracer Expeniment, aims at
selecting atmospheric models able w forecast the evo-
lution of a pollutant cloud in real fime. Several thou-
sand previously collected air samples were analysed ar
El via a special chromatographic technique. Resules
show that only a few diffusion models, even when cou-
pled with meteorological models, are accurare enough
to describe the pollutant cloud’s evolution, ETEX was
co-sponsored by the EC, the World Meteorological Or-
gan'w::ln'nn {WMOY) and the International Atomic Ener-

LAY
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Parniad wiem of the verrical baminar o reactor (bartom ).
Faciliry to stsiely the farmnarion and the properties of
stlonferon gerosal I.l:uru-']‘r'r." er.

The European Chemicals Bureau (ECB) has become
fully operative g months ahead of schedule. It is now
handling all the technical and scientific rasks required
of the Commission for the notification of new chemi-
cals in the areas of *Classification and Labelling”,
“Testing Merthods”, “Risk Assessment of Existing
Chemicals” and *Export/import of Cerrain Danger-
ous Chemicals” (Directives a7 /548 /EEC and g2 /32/
EEC; Council Regulations {EEC) 2455 /02 and (EEC)
7o1/92). A second phase of dara collecrion for rhe
Council Regulation on the Risk Assessmentoll Existing
Chemicals was concluded, dara was transmired o
competent authorities in the Member Stares, and a
public version of TUCLID (Inrernarional Uniform
Chemicals Darabase) (excluding confdennal data
files), was made available on CD-ROM 1o the industry
and general public.

The European Centre for the Validation of Al-
ternative Testung Methods (ECVAM), inaugurared in
October 1994, has defined its priority criteria with its
advisory Commiree. Studies have been launched on
the pre-validation of non-animal testing protocols,
vaccine potency and safery testing, and integrated al-
ternanve approaches in wxicry esung, focusing on
metabolism-mediated toxicity and on in vitro tests for
terarogenicity in blood-forming nssues.

The feasibility of collaboranon with the European
Environment Agency's Topic Centres on Air Quality
(RIVM, ML) and on Inland Warers (Warer Research
Centre, UK) has been explored, preliminary acriviries
(mainly on Air Quality Monitoring, Alpine Observat-
ory, Inland Waters, Contaminated Sites and Mohile
Laboratories) having been carried our

A European Technical Office for Medicinal Prod-
ucts was established at El after a Memorandum of Un-
derstanding was signed berween the European Agency

THE EMVIRONMENT INSTITUTE

for the Evaluation of Medicinal Products and the Joint
Research Centre, This office is now called the ETO-
MEP Unit of the Environment Instirate of the JRC,
and 15 dedicated ro the development of wechnical sys
[EMS NECESSaTy for the implementation of European
Union legislation on medicinal preduces.,

Other work carried our by Ll included analyrical
work related o wine, food and cosmetics, and prepara-
tory work in support of the Ecological Directive for
surface bodies of warer.

B. COMPETITIVE ACTIVITIES
SHARED-CosT AcTioNS

22 proposals have been accepred so far. The majority of
these concern the Environment and Climate Pro-
gramme, covering a wide range of acovines closely
related to the engoing JRC Rescarch Programme.
However, projects within the Standard, Measurement
and Testing, the Telemarics Applications and the
MNuclear Fission Safery programmes have been ap-
proved as well.

LOMPETITIVE SUPPORT
ror Comsumity PoLicies

El has answered calls for tender issued by several D0s
of the Commssion, and i pmp-:x:ﬂ:" have been selecred
for funding, which may reasonably be expected o star
early in g6, The topics covered include

& prenormative research, standardised as well asspecial
analyvtical methods for foodsouiis analysis (DG T

& information and communication systems within the
framework of the European Medicinal Evaluation
Agency (DG T

& development of analytical methodologies for dairy
products (DG VI,

& suppore to CORDIS information system (DG XITT;

& analytcal procedures for custom control of special
products, and for products classified according to
their chemical composition (for DG XXT),

Work For TuirD PARTIES

A series of acrivities has been performed, mainly to
provide local and regional authorities with appropriare
tools for the management of surface bodies of water,
toxic waste pollution problems and air pollunion moni-
toring rechmigues.



THE INSTITUTE FOR REMOTE
SENSING APPLICATIONS

The IRSA performs
research  acrivities
on  applicarions
of remote sens-
ing and contribured
te the PFramework Pro-
gramme line “Environment and Cli-
mate” with its specific acrivities on the Cenere
for Earth Observation (CEQ), remore sensing tech-
niques and monitoring, and advanced Earth observa-
tion rechnigques,
Through the use of satellite Earth observation dara
it also provides imporeant scientific support for agricul-
rural staristcs.

A INSTITUTIONAL ACTIVITIES
InsTITUTIONAL RESEARCH ACTIVITIES

One of IRSA's important R&D hields is the exploitation
of satellite data for the mapping of land cover and land
degradation in Europe and in the world, and for the
monitoring of bush and forest ires, under the research
programme “Environment and Climare”. IR3A is also
developing and validaring eapabilities for remorte de-
rection, e.g., of oil slicks or antipersonnel laindmines.
The Centre for Earth Observarion (CEQ) project
completed its “pathfinder phase™ in g5, Throughout
the year the project ran a number of smdies and work-
shops aimed ar defining a final CEQ concepr and ar
establishing a design and implementation plan for the
coming years, This involved in-house research and
consultation with present and future Earth observation
dara users and service providers throughour the Euro-
pean Union (EU) and the Europesn Economic Area
(EEA) The CEO project worked in close collaboration
with a Pathinder Phase steering committee, consisting
of experts from all EU and EEA countries, nominated
by the Board of Governors. The work was done in
cooperation with Ewropean and global parmers, in-
cluding the European Space Agency (ESA), EUMET-
SAT, the European Environment Agency (EEA), the
United Stares’ MNASA and Nanonal Oceanographic and
Armospheric Administration (MOAA), and the Na-
tonal Space Development Agency (MASDA) of Japan.
The concept should include the promotonol access wo

Larth observation data and services wo scientific, com-
mercial and governmental customers.

Monitoring the state and evolution of terreserial
vegeration cover involved the creation of vegetation
maps, which indicare both land cover change and fune-
tional vegetation parameters, such as seasonality or fire
on a continental and, ulimarely, global scale.

FOREST INFORMATION SYSTEM

Lot sare tbe completion of the Favest Information frowm Kemote
Sensing (FIRS) projects Planning Phase fn cooperation woith
consortia of orgauinarions from France, Germany, Sweden, the
Czeel Republic, Russia, Poland, Spaiw, freland and Finlasd.

The mafor obrective of the project e to contribute to rhe
develapment of a Unified Enropenr Fovert Difornusion Systen,
providissg botly production related and esvivenmental forest fn-
faramarion. In et the project developed a regioralivation and
Jissal sivatification of  Ewrepean fovest ccosysiems awd finaiired
il weifred Ewrapean Foresr Nomenclarare Sysrem.

Using a ten vear archive of sarellite images, land cover
maps and daily fire counts were prepared for Africa,
and the same work has begun for Souch-East Asia.
Portable stations receiving sarellite dara were also used
in Ceneral Africa and Madagascar o map and monitor
bushfires, as part of local and regional environmenial
management progeammes. Data obtained from instru-
ments on the European remote sensing sarellites ER5-1
and ERS-2 are being evaluated as aids to detecrion of
fire scars and to measurement of burned areas. A dara-
base describing the entire ropical forese belr was inter-
faced with remote sensing data to provide the Tropical
Forest Information System, which will be produced as
an interactive CD-ROM for general dissemination.

The mapping of land degradarion linked to fire, zoil
erosion and land wse changes in the Mediterranean
Member States of the EU, and the monitoring of for-
ests on a pan-European scale under the FIRS project
{Forest Informarion from Remaote Sensing) were associ-
ated with fundamental research on image understand-
ing techniques, which will facilicare the vse of data
trom turure European space borne sensors.

The bidirectional reflectance properties of  the
Earth's surface have been studied thanks w advanced
maodels of surface radiation interactons, to help in de-
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cessing algorithms and in exploiting dara from future
high performance sensors

Sarellive based observations of sea surface empera
rures and ocean colour over large areas provided infor-
mation for the study of the marne bosphere, Inage
interprecacion, data processing and the use of dynamic
muadels were developed as means of  assessing biomass
production and carbon dioxide exchange by phyto
plankion, acean thermal dynamics, and the wmplica
nons ot both on the global climare system. The use of
Earth observation data archives was coupled with new
approaches to data management and analysis, and to

strategy development i processing data from new

Plastic annpersonnel land mines are numerous in
some heavily populated n.-:.;i- msof the world, and detec
tion of these dangerous objects is a high nisk, ver viral,
operation. In additon o the humanitarian threa, these
u]'qc._‘n can be seen as an environmental threar as their
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FOR REMOTE SENSING APPLICATIONS

sensors. Neural networks and virtual reality svstems

woere |'k"‘1-'|."-| a5 Means ol CXITACHng imniormacio
furure mulondimensional dara sets

In the European Airborne Remore sensing Capab

ihiv (EARSEC) vests on sensors and the devels P
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non of EARSEC focused on

e il shck derecnon ar sea and shop rounng

were inalised. The val
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Advanced experiments defined by the Europear
Microwave Signature Laboratory (LEMSL) user group

included in 1gos vest series on = The scattering proper
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THE INSTITUTE FOR
SAFETY TECHNOLOGY

Research on Safety Technology, performed ar IST,
contribured o the Framework Programme lines “Mea-
surement and 'ﬁ:ﬁthlg", “Environment and Climare”,
“MNuclear Fission Safery”, and *Controlled Thermo-
nuclear Fusion™. The overall mission of IST is to per-
form research contributing to safe civil engineering
strucrures, nuclear reactors, fusion rests as well as relar-
ing to particular problems of the chemical induseries
and power urilities.

The Institure is also engaged in several support activ-
ities relared o Community policies in the field of ener-
gy, in the area of MNuclear Safeguards (Eurarom Safe-
guards and IAEA)

A. INSTITUTIONAL ACTIVITIES

Under the MNuclear Fission Safery programme the
IST's investigations deal essentially with defining safe
operation conditions for induserial installations and for
research, existing or planned. In particelar, the Muclear
Safery and Safeguards programme covers a major part
of I5T"s acaviry. Major support is provided o the Eur-
atom Safeguards Direcrorare of DG XVITand of DG
for the International Atomic Energy Agency (IAEA).
IST s support activity is generally closely blended wich
institutional research.

InsTiTUuTIONAL RESEARCH ACTIVITIES

MNew resules were obtained from an Imporeant COrTum
melt experiment on melt quenching in the TERMOS
rest vessel. The J.:xrn:ri ment simulaced an in-vessel siru-
ation during a severe accident,

The first versionof the COMETA code for caleular-
ing ﬁu:ll,-"i:-lmlanr INEETICTIONS 15 NOW {,'l:nnp]i:l'ed and is
used for routing pre- and post-test calculations of the
FARO tests, External users include IKE, ENEA, and
the University of Wisconsin. IKE introduced the fuel
breakup model into the code.

The experimental programme on the STORM facil-
ity started in June i9os. The advanced instrumentation
for characterising aerosols was validared. The thermo-
hydraulic behaviour in the mixing vessel and the depo-
sition in pipes of Sn-aerosols under varying thermohy-
draulic conditions were tested (four tests with pre-cal-
culations, analysis, and post-tests calculanions). The

documentation of these
tests 15 nearly com-
plete. The 4th and

sth  meetings

of the interna-
tional STORM user
group were held in March and Decem-
ber. Five zets of aerosol pmhlu:m:i are pmpnmi 1%
benchmarks for codes currently used for modelling
thermahydraulics and serosol physics in nuelear plants,
Large discrepancies have been highlighted in the re-
sults for turbulent acrosol deposition and resuspension
as calculared by various codes. To improve and assess
these mathematical models, reliable measured dara are
needed for comparison purposes.

Work in support of Phebus FP was jointy per-
formed I:F_r a team of ST analysts and on-zire sraff ar
CEA Cadarache (F), wo interpree the wealch of on-line
and post-test measurements available from a first test
(late 19y ) with lightly irradiated fuel, and o prepare for
the next test with irradiared fuel. The firse tese yielded
some unexpecred resules, such as the advanced stare of
degradation of the fuel rods, the low deposition in the
experimental circuit, and the persistence of gaseous
radioactive iodine in the containment vessel,

Mew and updan:-d models were added o the ESTER
(European Source Term Research Code) system, A
new, extended version of ESTER was F::rrn:i"jl.' ri=
leased at a User Group meeting in October. An exten-
sive validation was carried our with the User Group.

MNon destructive testing instruments are being devel -
ope: 2 new PIN monitor now used in Mol {Belgium ) a
scanner for MTR fuel plate inspection at Romans sur
Isére (France); a new gamma detecuon device to con-
trol fuel elements stored under water; and a new Plu-
tonium scrap monitor. An unattended system for safe-
guurding low enrichied U installacons includes 5|H3n'iﬁt'
ﬁl’:l"ll.'ll"r"ﬂrl: :II'.IIj b | I'II:J'I'I;:'I neurron l:‘l:l“ﬂf.

Under the Coneralled Thermonuclear Fusion pro-
gramme, IS'T participated o the world-wide develop-
mentof fusion rechnology focused on the design of the
International Thermonuclear Expenmental Reactor
{ITER). The overall system testing for the ETHEL tri-
tium safety laboratory was complered. The various lab-
oratory systems were tested and the necessary docu-
mentation prepared to carry out the necessary cold
commissioning phase prior to nuclear tests with -
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THE INSTITUTE FOR SAFETY TECHNOLOGY

View of the FARC Frcrallation and of covium delris tn the welt cutcber,

Work For Tuirn ParTies

Work was requested from IST by various industries,
authorities and associatons, Developments include
simlation of the response of I'r]:lill and reinforced
goncrete structures w impulsive loading, Major con-
tracts were also sign-ﬂl with the USNRC, for severe
accident studies with FARO, and with the Portuguese
Creneral Dhrectorate for Monuments {DGENN) for an
ex Fh:rimn:nml IV STIEatIon of the structural n:]iul:liht:.'
of the monastery 5o Vicente de Fora in Lishon.

FARC

T bigh-preseure nelt guenclhing tet cortes in FARC, sring wp
to t5o kg wrolten covium, weve sccessiilly concluded in wor.

fmportant resnles were oltained concevning Fuel-Coolant in
Tutersictions i severe accident scenarios for Light Winter Re-
actors. fn partrcular:

All teser showed considerable melt breakap and quenching tn
wmater: Al ein debric rize vanged from . to g i, Thir sbews the
alelretr b shonld be coolalle by wmarer:

Eurly thernial load to debrix collecring siructures s fored
i e il

Steam explorions did ot oceur.

Sizeable marketing efforts focused on advancing new
compentve acovitnes and promoting che resals
achieved on induserial reliabilicy,

IST actvicies were displayed at three exhibicions: the
Loss Prevention Symposium in Antwerp, INCHEM g7
in Tokvo, and RICH in Milan. Initial sales and third
party contracts point to a successful and positve trend
for the future.
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