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The Joint Research Centre

The Joint Research Centre of the European Com-
munities is a European scientific and rechnical re-
search centre established hjr the F.ump-c.m Com-
mission, with headquarters in Brussels. Four sites
in Belgium, Germany, Iraly and the Metherlands
house eight different instioutes, cach with its own

focus of expert 15,

IRMM The Instmute tor Reference Materials and Measurements (Geel)
[TU The Insumee for Transuranium Elements (Karlsruhe)
IAM  The Insttute for Advanced Martenals (Petten & Ispra)

The Institute for Systems Engineering and Informatics (Ispra)

El The Environment Institute (Ispra)

IRSA The Insticute for Remote Sensing Applications (Ispra)

IST  The Insticute for ':':iufﬂ}' Technology {Ispra)
IPTS The Instutute for Prospective '[i'L'h|1r.:r|-;r;-:1iL'.'1| Studies (Ispra)



JRAC ETRUCTURE

This Annual Report intends 1o give a general over-  These documents may be obrained from
view of |RC life in 1993,

Public Relations and Publications
Furthermore, readers may find more details in the EC - Joint Research Centre

Annual Reports of the eight Insticutes. Finally, as - 21020 Ispra (VA) lraly

in the past, the JRC publishes numerous sciencific TP 020
reports, presents papers in conferences and in sci-  Phone : + 39 332 78 91 80
entific journals, and Organises 1.'.'|.!ll|.-Lri|!'|1r|‘.lh. SEIMINArs Fax : + 39 332 78 58 18

and conferences to disseminate its scientific achieve-
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Specific Research
Programmes

The predominanr rask of the JRC fs seill frs comtrifi-
tion to the implemenvation of the Framework Pro-
Eramime wlrich m"t'ﬂmr.l'rf-l"_f'-ar' 03. 5% qf'" the JRC
Budger, It contributed 1o the objectives of the 3rd
Framewerk Progranmme by the execurion of the fol-
lowing specific programmes :

The Industrial and Materials Technologies pro-
gramme encompassed research on : Advanced
Materials executed by the Institute for Advanced
Marerials (IAM), and on the "-.";’nrki.ng Environ-
ment, executed by the Institure for Safery Technol-
ogy (IST), the Instcure for Sysrems Enginccring
and Informatics (ISEI} and by the Environment

Insorure (E1).

European research networks were actively promoted
by the IAM within the growing field of surface
engineering. Research work covered hard surfac-
ing for the wear resistance, fibre coatings for com-

posite interface engineering and biocompartible

AMES

coatings for prostheses, The Advanced Coating
Centre, a joint venture with the Netherlands En-
ergy Foundation (ECN), became fully operational
in 1993.

A methodology for the engineering of composite
interface structures has been established in the
frame of the EUREKA-CEFIR project; a technique
for producing nanocrystalline ceramic coatings has

been developed.

Three Networks (AMES, ENIQ and NESQ) - in
which IAM acts as reference laboratory - were
launched o integrate European efforts on inspec-
mon pru:,'::durt' |:;11:1|ii'h_':|r'u:-11 For h:a\"_'.' dur:,' SIrLC-
ural COMPOnents,

The research on "o?(-'nrking Environment at ISEl was
focused on models and methods for human error
assessment in avionics, air traffic control and chemi-

cal industries.

The El activity was mainly directed towards the
assessment of the toxicological impact of trace
J'I]llf"[il.].‘i L2 E;I'.'I:!I-E'ﬂll EI'I.IJ. t?i'.l:LIPE.Ii.ﬂ]'I.EI E!{PDSEd
populations. Experiments were started with a new
chamber called INDOORTROMN to test indoor

pollurtion.

The Measurement and Testing programme en-
compassed rescarch projects on measurements and
reference marerials, executed h}' the Instiruee for
Reference Materials and Measurements (IRMM),
and research PTOJECTS On reference methods for non-
nuclear energies and the assessment of the reliabil-
ity of structures, executed by the Institute for Sys-
tems Engineering and Informarics (ISEI) and by
the Institute for Safety Technology (IST).

IRMM continued the claboration of reference
materials, as in the past. In collaboration with
national institutes, the value of the Avogadro con-
stant has been redetermined to a precision of 107,
which promises application for redefinition of the

international standards.



MNuclear dara continued 1o be measured. Measure-
menes nl'w:r}' low contaminations in various mate-
rials have been performed in the Ultra Clean
Chemical Laboratory and with a new detection
device installed in an underground facility of the
SCE/CEN, Mol; interlaboratory measurements
have been performed 1o analyse trace elements in
water and in human serum within the Internarional

Measurement Evaluation Programme (IMEDP).

The European Laboratory for Seructural Assessment
(ELSA) of the IST investigated the behaviour of
materials and structures to dynamic loading for the
design of civil engineering structures in seismic
areas, in collaboration with the European Associa-
tion of Structural Mechanics Laboratories. At the
ISE].. o THEW PI’DEE‘T.’!.'IJC I.'I:I! I:I'Cl'l'l dﬂ"ﬂ:lﬂpﬂl’j fnr L (] B
ing the light induced degradation of thin film amor-
phous silicon modules (photovoleaic films).

The Environment Protection programme consisted
of research projects executed by the Environment
Institute (EI) on atmaospheric pollution, and on soil,
water and waste pollution. It also encompassed
applications of remaote sensing rechniques, execured
by the Institute for Remote Sensing Applications
{(IRSA), and research actuvities on industrial haz-
ards execured by the Instimte for Safery Technol-
ogy (IST} and by the Institute for Systems Engi-
neering and Informarics (ISEI).

The Environment Institute continued its research
on armospheric pollution and global change; these
activities were aimed ar elucidating the potential
cﬂntribu[iunﬂfv:gcl;al;inn SMmIssL0n o tru]:busphr::rlr
ozone, understanding and modelling the chemis-
try of sulphur compounds in marine troposphere
and the aerosol formation processes, and assessing
the fransport of air polhl:anl_r. over eomplex ter-
rains

These have been complemented by air laboratory
studies focussed on tropospheric oxidation of
biogenic and anthropogenic emissions, and on the

Parts of the JAC cuvatte systerm
10 measra DIgenic emissions
of race gases fom oakiping
Deanches duing the BEMA

P o B A B
Campaign (June 93 Rome)

Remole sensing of Baomass
Burming - actiify at comnenia
gional and local kevels in the
Sawanrah - forest bransition

zone of Alica (FIRE prosect)

SPECIFIC RESEARCH

characrerisation of photochemical oxidants occur-
ring in the course of surface ozone episodes.

In addirion, the coordination role has been played
by EI both in the experimental campaign of the
BEMA project [Hin:ag-:nif; Emission in che Mediper-
ranean Area) involving the participation of 12 na-
tional laboratories, and in a measurement campaign
across the North-Adantic as part of an interna-
tional study on aerosols and climare.

In the frame of glnh-_i] |:]'|.1ng¢ study the IRSA de-
veloped remore sensing based approaches wo study
the terrestrial and marnine l'!litili]'ll'h;:l'l;'.li with pnrri:;u-
lar emphasis on changes in vegetation diseribution
{e.g. biomass burning) and regional and temporal
variations of sea surface temperature and hiﬂ|ﬂg]-
cal acriviny.
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Advanced ::c!miquﬁ for remote s-:l:sing were evalu-
ated; high spectral resolution sensors have been

safeguards and fissile marerials management, ex-
ecuted by the Institute for Safery Technology and
the Institute for Systems Engineering and
Informartics (ISEI), and o rescarch activities on

shown to provide informarion on specific elements
of interest such as lignin and moisture concent,
which cannot currently be obtained with existing nuclear fuels and actinides executed by the Insti-

tute for Transuranium Elements (ITL).

The IST continued its contribution to the study of
severe accident phenomena in nuclear power plants

sensors, Microwave remote sensing technigues were
also evaluated for forestry and agliculruml applica-
rions; these provide possible means 1o acquire dara

independent of prevailing weather conditions. with the participarion in the interational PHEBUS

The EMSL (European Microwave Signature Labo- qﬂf":'l Ef'c'fa' ;'-ff":'::’; 'aa programme at CEA Cadarache and with the ex-
STy WRICH MEaEEuias | 10 K i
ratory) facilicy has been calibraced and will be used | disctonsl Befiectance ecution of the FARO (experimental facilicy for fuel
Distribugion Funciion of vanpus
targets of inberast for remale
take spectral signature research in preparation for | serseg vere accidents in the core of nuclear reacrors.

in an experimental programme devoted to under- melting) rest programme ar Ispra, simulating se-

future spaceborne observations. This programme : % e
In collaboration with many European institurions,

the 15T continued the d:\'elupmi:nt of the Euro-
pean Source Term Research (ESTER) compurter
code Fat:ka.gc which 15 dr;sigm:d to become the
Methodologies (neural nerworks, expert systems European best estimate code for the calculation of
and ipE:lral mixture |'|mde]]illg} are I:eing devel- Source Term in severe acoident scenarios.

oped 1o monitor vegetation and environmental

has been defined on the basis of recommendarions
and requests emanating from interested rescarch
institures across Europe.

The Institute for Transuranium Elements (ITL)
contributed to the :.n,u;l}- nfsa.&ﬂ.’}' of nuclear fuels,
and especially to the effect of high burn-up on fuel

international codes used by and cladding integrity. Particular atention was paid
The ISEL the IRSA and the El examined the ser- | the ESTER group to structural changes occurring ar the fuel surface
ting-up of a Centre for Earth Observation (CEQ),
whose -:thﬂ:tiw: would be o prm'id: an efficient

decentralised network for the full exploitation of Reactor Coolant Containment
the earth observarion data. Circuit

conditions in several parts of Europe, with par-
ticular emphasis on ecosystem mapping, land d.cg—
radation and desertification.

At the IST, the Facility for Investigating Runa-

way Events Safery (FIRES) has been operating CONT I

RALODC

for the study of aromatic nitrations. Studies
have been performed to develop and apply

w FIRES advanced methodologies - JERICHD I
TUROFLAM

for determining safery conditions, _ HPLOE _

process optimisation, process control and early EARE LANE AEROSOLE-B? I

warning detection of runaway initiation. TEHMOS

KESS : INSFECT
FRRATE VICTORIE J0DE

The Nuclear Fission Safety programme encom- BUSCA = WECHSL
passed a number of research activities ranging from |

reactor safety executed by the Institute for Safery
Technology (IST), to research activities on nuclear

14



and 1o the influence of hssion pn:ldu;.':.ﬁ on the fuel
thermal conductivity. Studies concerning the safery
and transmuration of acrinides were continued in

cooperation with several European laborarories.

Muclear .-::iftgunn*]:; research continued ar [SELITU
and IST; a mobile robot for remote verification and
an active video: detection system were developed.
On-site sealing techniques have been pursued; ul-
trasonic sealing and identification technigues have

been patented.

The Fusion Technology and Safety programme is
executed by the Instituie for Safety Technology
(IST), the Institute for Systems Engincering and
Informatics (ISEI)} as well as by the Institute for
Advanced Marerials (IAM).

Verification and resting of the safety relevant sys-
tems in the European Tritium Handling Experi-
mental Laboratory (ETHEL) continued during
1993 with the aim of obraining the operational
licence for Muclear Testing in 1994. Coaoperation
between the IST (ETHEL) and the

SPECIFIC RESEARCH

Kermnforschungszenvrum Karlsrube (KFE) Tritium

Laborarory Karlsruhe (TLE) Racility is progressing.

Various computer packages were developed by the
[SEI to model physical phenomena within a reac-
tor and a facility to simulate remote handling pro-

cedures has been builr.

The Human Capital and Mobility programme of
the JRC continued with increased activities in 1993
and covered all Institures. It offered individual re-
search fellowships to interested scientists, parici-
pation to nerworks with other research organisa-
tions and access to large scale facilities projects.
TI'I'. E!Il.:l.i.!l.] |.|| f-ll:l'u'l.':!'llilr':. o f :E'I( [EE.L : .II_JE‘Il:I'\.'{":I -il'.:l 4
ing 1993, 200 individual fellowships on a post-
doctoral level, 11 nerworks involving a JRC par-
ticiparion and 3 projects on access 1o large scale

facilities of the

JRC. FELLOWSHIP
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Suppadt 10 the Commession

'] <]

FSU Porwarnd Studies: Unil
CP5 Cansuma: Policy Sarvice
DG Extesnal Relations

DG Indastrial Polcy

DGYI Agricutiural Policy

DG VIl Development Policy
DG X1 Emvirgrment Boscy

DG XNl Rlecommunications
Informaation Masket ang
Expicatation of Reseanch

DG X¥Il Enengy Policy

JRC S&T Support to
Community Policies

The JRC scientific and technical expertise is avail-
able to other Directorates General of the Commission
for suppert in the formudation and implementation
of Community policies.

In 1993, the JRC scientific and technical support
accounted for 22.5 % of the JRC budger, ar the
same level as in 1992, The figure below shows
E'LI.IUF’I!E.I'I. r]'lf lT.Ia.iII Secuors mnccrnr.d wWitTe En"r'i‘
ronment, Energy and Agriculeure. Much atrention
has been paid to provide an effective customer/
contractor relationship, as well as a degree of con-
tinuity and long-term planning. Practically around
83% of all operations were covered during the year
by an Inter-DG multi-annual contract, a Couneil
Decision or a Commission Decision, with the re-
maining part executed in response to more Grgent

requests from Commission Directorates General.

E
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JRC support for the Environmental pﬂ]icy, which
accounts for 27.8% of the scientific and rechnical
support budget, provides DG X1 with scientific

| and technical assistance in the implementation of

legislarion on chemical pollutants, atmospheric pol-
lution, water quality, chemical waste, industrial risks
and major accidents. This work is part of the EC
Action Programme in the field of the Environment

and includes the following actions:
ATMOSPHERIC POLLUTION SUPPORT

- implementation of EC Directives 80/779 and 85/
203/EEC on air quality (50, NO,, photochemi-
cal oxidants);

- establishment of the European Reference Labo-
ratory of Air Pollution (ERLAP);

WASTE MANAGEMENT SUPPORT
- preparation of the European Waste Caralogue (Di-

rective 91/156/EEC) with the co-ordination of a
group of independent experts;

RADIATION PROTECTION SUPPOET

- serting up of the "European Tracer Experiment”
(ETEX) to test the validity of atmospheric models,
with more than twenty countries participating; the
first experiment is forcseen in 1994:

MAJOR ACCIDENTS SUPPORT

- implementation of EC Directive 82/501/EEC on
the accident hazards connected with the industrial
activities involving dangerous chemicals;

- investigation of hazards of certain industrial ac-
tivities such as processing and storage installations
for hazardous chemicals.

CHEMICALS CONTROL SUPPORT

- establishment of the European Chemicals Bureau
within the El since January 1st, 1993, wich the
task of carrying out and coordinating the scien-
tific/technical work for the implementation of EC
legislarion for the control of chemicals.

Another initiative includes the development of the
European Centre for Validation of Alternative Test-
ing Methods (alternative to viviscetion).



JRC B/T BUPPORT

JRC support for Energy policy (DG XVII) ac-
counts for 27.2% of the scientific and rechnical

support budger.

Most of the work undertaken deals with the fol-
lowing tasks:

- training of nuclear safeguards inspectors, harmo-
nisation of in-service inspection practices provid-
ing state of the art equipment and reference analy-

=08 ‘UF .I'IUC]EJF I'l'.l.'ltﬂ]'i-'llE SFLI]lPiCi:

- operation of on-site laboratories for safeguards
analysis ar reprocessing plants such as Sellafield and

La Hague;

- gontribution to long-term eénergy scenarios, in-

cluding the evolution of nuclear energy industry;

- contributions to energy conservation and to ra-
rional use of energy in small and medium size in-

dustries, buildings and transport systems;

- monitoring of photovoltaic and solar thermal dem.-
ONstration projecis.

JRC support for the Common Agricultural Policy,
which accounts for 14.2% of the scientific and tech-
nical support budger, covers mainly the following

research areas:

- dtv::h‘n-pmf.'ln' and demonstracion of methodolo-
gies integraring remote sensing dara into the col-
lection of statistics for the monitoring of crop acre-
age and agriculoural production in the EC (Coun-
cil Decision of 26.9,.1988);

- establishment of registers of inventory control sys-
tems in agriculture, using either airborne or

spaceborne remote sensing rechniques;

- creation of the Eu ropean Office for wine, alcohol
and 5pi[i1 drinks (COM(93) 360 final, 16 Seprem-
ber 1993).

Further fuformation on che JRC Sciensific and Technical sipport
detivities oo the Commmitions services may G found in the chaper
dedicated to the activities of vhe JRC Tnstiruzer,
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Work for Third Parties

Besides the operation of the HFR reactor, at the re-
quest of the Gersnan and the Dutch LOVErIImeEnts, the

| JRC has been offering its scientific expertise to other

external cstomers since 1988, Mmﬂ';'ug a volnme af
orders of more than 60 Mioecu during the last six

JEATS SInce ths ACHVILY WS fniriared,

The public sector, with its increasing needs for
c}:pcrrlsc in the area of environmeneal manage-
ment, is emerging as a customer of the JRC for
projects involving the study of air, water and soil
pollution and the management of induserial and
urban waste.

Environment relared contracts now being executed
ar the JRC account for 9% of the total orders ex-
ecuted in 1993, which is an increase of 25% com-
pared with the past year.

LE CENMTRE CQ

PLPE RECHERCHE

The total volume of new orders received in 1993
by the JRC reached the level of 11.7 Mioecu; the
evolution of the order book in 1992 and 1993 is
given in the bar chart opposite.

The volume of new orders received in 1993 is 30%
higher than that received in 1992,

Asin 1992, ewo Institutes, namely the Institure for
Advanced Materials and the Institure for Transura-
nium Elements are far ahead of the other JRC In-
stitutes in the winning of contracts for Third Parry
Wark. The Insticuee for Saf:ty"rgchmluﬂ acknowl-
edged the biggest increase in earning contracts for
Third Party Work since the volume of its orders
doubled in 1993 in comparison with 1992,

ANN

OPERATION O
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&
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JRC Cooperation with
National Research
Organisations

The fRC is coaperating with national organisations
through varions schemes : bilateral cooperations, mul-
tilateral cooperations, Human Capital and Mobiliry
Nevworks, and EURERKA' projects.

More than 100 bilateral cooperations and 60 mul-
tilareral cooperations are roday in force with na-
tional organisations. These cooperations allow to
increase the scientific knowledge and excellence of
the partners. The bilateral cooperations are gener-
ally focused to highly specialised fields whereas
multilateral ones, whose number of partners is gen-
erally comprised between 2 and 20 (up to 70 in
extremic cases), concern broader subjects. The JRC
is also participating in eleven Human Capital and
Mobilicy Networks (HCM]) and in five EUREKA
projects . A list of the most important cooperations
is given in the table opposite. All these cooperations
are open to new prospective participants who want
to join and benefit from them in hringing their
addivional scientific expertise.

The JRC is also participarting in five EUREKA
{Eum‘p¢an Cunpcmtinn on Advanced thhnnlug}-j
projects:

- CEFIR (Ceramic European Fibre Research, EU
658), an initiative aiming at the production of
European high temperature resistant ceramic fibres,
where a novel methodology for the engineering of
fibre and compasite interface has been developed;

- FORMENTOR (EU 19), related to the develop-
ment of expert systems to support decision making
in hazardous situations where a first version of a
coherent methodology has been developed for real

time operator decision support systems;

1. The EUREKA dwirtative was so-up oo raise, :bmaﬁ:

erarien among enterprive and reserrely it i ﬁrﬂn’g,l'—.cd-

verrreed feckm 1ey, dmﬁrmanﬂ'fw@mfrmm q,"ﬂﬂrﬁpr;
a.l"'um ol markes, and

r.!rd'u.irrm dnd satiemal econamies an dhe n

‘Q.I'ﬁ'm the Mrfr!ﬂrmgpmﬁnnlg andd employment. ﬂ:m.l'm
]

.?t:‘ conertiried pled b 1 (owtiminnes.

- EUROTRAC (EU 7), with the TRACT (Trans-
port of Air Pollutants over Complex Terrain) sub-
project that uses artificial tracers for assessing the
transport of atmospheric pollutants in the Alpine
region where daea relared o previous experiments
have been assembled in a data base, which is now
available for predictive model verification; and the
LACTOZ (Laboratory Studies of Chemistry relared
to Tropospheric Ozone) sub-project thar evaluates,
by laboratory experiments, the chemical and pho-
tochemical transformation of atmospheric pollut-
ants where cooperation with the University of Keel
and with the University of Milano has led to inter-
esting results.



————

ISTRSEMTL

—

= Refaranca Measurements for Chemical Analysis
= Polluting Trace alement determination in the emdronment

- Basic Actinide Research
- Partitioning and transmutation of long Ived Bctinides in arder (o mitigate Meir
long term hazards

= High iemperaiure ceramic fbres for ceramic-mairix composite malenals

- Prenormative ressarch on advanced malerials

= Tmaatmﬂ.ha inspaction techniques for relizbility assessment of mechanical
sbruciures

- Dewelopment of relishle ceramic components for advanced gas Wwbings

- Semi-autonomeus Moniioring and Robotics Technology (SMART)

= Interactive image symihesss and processing on inmovalive Compuler Archateciures

= Dagnostcs and Aekability of Inncreativg Materials and Shisciures bor
Trarspodtation Applcations

Bl - Intarcalibration and development of measurement methads b ais pollution
monsoring

= |nternational forest investigation
= Agricultural statistics
= Monitoring of Comman Agricullsral Palicies

= Structural mechanics {sarthquake engineéring ressarch), operation of the

ELSA tacility
= Prenosmaiive tesearch in suppod o Eurccodi Ko 8

- Reacins Safety: Severe accidents

IRSA

= Muzlear Safeguards

W0es of

M moititateral

JAEC COOPERATION WITH DTHERS

- EURDENVIRON (EU 330), with the TRACY
[ Toxic Metals in Human Tissues and Fluids) project

T
o

(EL 618) which aims o dcu:h-p 4 state base for
toxic marerials in human tssue and fluids and the

mobile analysis laboratory project (EU 674) aim-

ing ar developing a mobile analvocal laboratory for
Eureka £ ping ]
the in-field analysis of warer, waste and seil and
W noam where an  interlaboratory exercise has been
launched:
| M sitateral

- VISIMAR (Visualisarion and Simulation of Ma-
rine Environmental Processes, EU 4951, to moni-
tor the marine environment in producing an ani-
mation system showing the dynamic behaviour of

gr:nphg.'r;i-:.rl processes has been concluded.

Observations

~ HEIMEP collzbomtive effort invohing marne than 30 labosatories
= IMEF: coftaborative effort imahang up ta BS labaratofies
= Emvarotrace; an HCM refwork involdng 15 boraioces

— Bilgleral cooperation wilh inbevesied uesversiies and reseach instilubes
— Network with interesied reseanch Instilules

= :;.Er?.qsm metworks with urversities and resexich insifubes
= PISC longstanding multinational cooperation system axpanded to embrace
3 new netwarks:
NESE : Metwork for Evaluating Steel Components
ENIO : European Mebwork for [nspection CualScation
AMES © European Action group on aged macior maleriss and componsnis.

HEM rebaark invodving 5 European Laboratories

= HCM nétwark invobng 13 European osganisations
= HGM network invobdng & Ewropean faboratoies
= HGM natwork wwobang 8 European partners

= Major collsborative effort in inbercalibration and development of measurement
methods with &l interested Ewropaan bboraiores

- Existing cooparation with ESA and four mational nslitules
- Coniractudl activities in netwadk
- Contractsal activities in nebwidk

= Existing Eurcpean association of strucheral mechanics laboratosies
{30 Ewropean |aboeatories)

= HCM network inohving 19 European organisations

= Cooperation wilth 156 European laboratones canlributing to the Prebus PF
peogramme, cooperation with 8 organisations invobred in the FARD projects

= ESARDA longstanding formal cooperation wilh all intereshed European research
Inestituties
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renovation

The plans for an ECOCentre at the Ispra site are
progressing towards a fully fledged masterplan for
the sive and its energy balance. First accomplish-
ments include a survey by infrared measurements
of energy losses from buildings, the en-going
n.-rmﬁtting of several buildingﬁ and the detailed
plans for installation of solar panels on the south
fagade of the ELSA (European Laboratory for Struc-
| tural Assessment) experimental hall foreseen ro be
| installed in 1994,

Compusansed smuiatan of the
phoiovoiaic modules in place
ot the sosh face of the ELSA
buiidng stuated alongeide the
arag under consaderation fior
ECOcentne redeveiopmen|
(EGUcentrs Slatus Repoxt
cover [ar rght]




Fublications siatstics by
Instayte
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Publications and
Eurocourses

Publications - Patents

In 1993 the |JRC published 1016 papers. The fol-
lowing pie chart gives the distribution of these pub-
lications among the [RC Inseitures.

The detailed list of JRC publications is made avail-
able each year in the “Publications Bullerin®. The
last issue, No 13/ISSMN0254-3133, published in
April 1993, gives the list of JRC publications in
1992. In 1993, 26 JRC parents were also granted.

IPTS DG JRC

04% 18%  ow

11%

T
15%

=g §
SPREEY

Eurocourses - Other Workshops and Seminars

The JRC organised 8 Eurocourses with 90 guest
lecrurers from EC Member States, USA, Canada
and Japan, 40 experts from the JRC Institutes and
various Directorates General of the Commission,
and 316 participants coming from industry, public
administration, universities and research organisa-
tions from the EC Member States and from 20
non-EC countries,

The courses encompassed topics within environ-
ment, remote sensing, nuclear safery, materials sci-
ences and civil protection.

Three other one-week courses were organised for
the European Association for Environmental Man-

14%

JEC PUBLICATIONS & EUROCOURSES

agement Education in the frame of the programme
of the European Master in Environmental Man-
agement established by the Commission in 1991.

Furthermore, the JRC organised 8 large interna-
tional conferences and 87 workshops and seminars
to discuss their activities with scientists of other
organisations and to disseminare the results of their
work. This represented a total of 5000 visitors to
the Centre during 1993,

f
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Human Resources

The JRC starutory staff comprising officials and
temporary agenes, including both scientific-tech-
nical and administrative staff, amounted w 1875
agenis by the end of Diecember 1993,

Dwring 1993, 80 agents left the JRC and 54 peo-
ple were recruited.

Numerous scientists, besides the statutory staff, are

:l{[i‘-'f III'I T]'H." jﬂf: EJI'lI'Jl‘!]' varous ]1ﬂ¥l'il'lg Hfl'lf.‘]'l'lf!-i:

- senior scientists hosted for one or sometimes two

years as visiting scientists;

- experts from national organisations seconded to
the JRC 1o participare in selecred scientific work;

- posigraduare students preparing a decror degree
rrained through a programme of fellowships;

- post-docroral scientists under the Human Capi-
ral and Mobility (HCM) Programme.

Some of tha many young
people who have aien
adwamage o8 Ing vanous
hosling schemes ane piclured
1 the JRC-lepra

and grant holdsrs in 1983
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The pie-chart gives the repartition of the 217 sci-
entists who were working ar the JRC under these
four schemes.

It is also worthwhile mentioning that thanks to the
Human Capiral and Mobility Programme, the
number of Post-docroral scientists present ar the
JRC increased from 13 o 91; furthermore, there
are about 18 scientists from third countries work-
ing at the JRC on a grant in the framework of 2
Commission agreement with their counrries or with
the IAEA. Besides the above mentioned scientists,
several senior scientists and about 120 trainees are
wnrking at the JRC with no cost to the EC hu.dEﬂ,
in general for a short period of time.

In toral, 2230 persons were thus active in the JRC,
in 1993,

Post-Grad.
Post-Doc . Students
Scientists B8
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Institute for
Advanced Materials

The IAM executes the specific programe on Advanced
Materials and exploits and operates the High Flux
Reactor for the Dutch and German authorities. It is
engaged in pre-normative research related o stand-
ards and codes, and in work on a contracewal basis for
industry. During 1993, it concentrated its effore on
the research areas of surface modificarion rechnology,
Hfiﬂﬁiﬁl}' and f;ﬁ extersion, materials ﬁ?r EXTrEme
environments, and fusion marerials.

Miﬁ:l‘iij! ﬂ.l'ld Mmun:m-:nts

Coating technology was the subject of a large part
of activities. European research nerworks acrively
promoted within the growing field of surface engi-
neering focused their atrention on hard surfacing
for wear resistance, fibre coatings for composite
interface engineering and biocompartible coatings
for prostheses, The Advanced Coating Centre, a
joint venture with the Energie Centrum Nederland
{ECN), became fully operational in 1993 and iniri-
ated bilateral actions for the development of new
coatings and coating processes technology. Its range
of facilities include plasma and thermal spraying,
and thermal and plasma assisted chemical vapour
deposition techniques.

In the frame of the EUREKA-CEFIR project, ex-
pertise has been gained in the application of con-
trolled coarting layers onto ceramic fibres coupled
with a novel composite fabrication process.

A chemical technique has been developed for pro-
ducing nanocrystalline ceramic coatings (e.g.
alumina and ytrria on ceria-stabilized zirconia). A
new precipitation technique was developed for the
production of large amounts of ceramic powder of
compasition difficult to obrain by other means.

Laser surface melting was found to improve the fa-
tigue life of stainless steel ar least as much as high
quality electropolishing. The substitution of gold
alloys in dental prostheses by plasma sprayed tita-
nium glass ceramic layers was studied. The adhe-
sion of glazed films deposited on titanium or on an
intermediate layer was determined. Multilayer coat-
ings of porous titanium and hydroxyapatite on rita-
nium alloy substrates were characrerised strucrur-
all_f and ml:cl'lanicn“].r 1 View Dfﬂrrhop:dil; applia
cations for femoral and knee prosthesis. The wear
rate and the friction coefficients of trtanium and
CoCrMo alloys as articulating components against
polyethylene were determined.

The Networks (AMES, ENIQ and NESQ)
launched to integrate European efforts on inspec-
tion procedure qualification for heavy dury struc-
tural components concentrated on materials reju-
venation, integration of fracture mechanics and on
inspection, involve the management of projects
aiming at codes, standards and industrial practice
improvement. They support activities within DG
111, DG X1 and DG XVIL

Corrosion studies have been performed on newly
developed advanced merallic marerials having po-
tential for gas turbine applications in order to de-
termine why industrial corrosion found in practice
is underestimated by laboratory studies in simu-
lated environments.
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Systems Engineering
and Informatics

The ISEI contributes to some parts of the specific re-
search programmes on Working Environmens, Meas-
urement and Testing, Enviromment, Nuclear Fission
Safery and Fusion. It execures several aceivivies in Sup-
port af the Community Policies and is engaged in Ex-
ploratery Research and in Third Party Werdk,

%lking Environment

The acrivity on cognitive ergonomics was centred
on experimental and field research in the working
environment of air traffic control to evaluate stress
factors. Studies on safery at work focused on analy-
sis of human-machine interactions, in transport
systems for improving human reliabilicy. A faule
detection method for chemical processes has been
developed.

Measurement and Ti:,ryt:ing

The development of a portable interferomerer based
on electronic speckle partern analysis to be used for
real time measurementss of microdeformarions was

completed.

A new oprical method for stone surface diagnostics
was tested and successfully applied to the chemical
degradation of surfaces such a¢ in the case of monu-

ments exposed to air pollution.

The development of standards for the application
of acoustic emissions to acronautic marterials was
pursued.

A new model, proposed in the previous years, w
| assess high cyele fxriguc d.ama.g: in merallic struc-
| tures has been validated for the case of stationary
tatigue cycling. This model is exploited for a better
evaluation of life expectancy of means of
LransPoreacion.

Prenormarive research in phnm\-'n!raic SYSTEIMS Wils
pursued with the development of a fast, sampling
flash radiometer and of thin film reliability test pro-
cedures. Annealing tests of light induced degrada-
tion on thin film large area amorphous silicon mod-

ules were performed. Work to integrate large area
fagade modules in new facilities was continued as
well as the contribution to standards organisations,
namely International Electrotechnieal Commission
and Deutsches Komitee fiir Elekrrotechnik.

Environment

In the area of industrial risk, the application of de-
cision support systems to the management of haz-
ardous wastes has been pursued. A first experiment
with multi-media decision support systems has been
made together with studies for the integration of
geographic informarion system. Plant safety and re-
liabiliry studies have been pursued with the parrici-
pation to TOMHID,'a STEP (Science and Tech-
nology for Environmental Protection) project for
the identification and screening of hazards in socio-
technical systems, and o FORMENTOR, a
EUREKA project aiming to develop real-time op-
erator decision support systems for on-line use in
the control of complex hazardous plants. Applica-
tions of the STARS (Software Tools for the Analysis
of Reliability and Safery) invegrared sofrware sys-
tem to specific cases have also been performed. Fi-
nally, 2 new activity on safety critical computer sys-
tems has started.

In the area of remote sensing techniques, the feasi-
bility phase of the Centre for Earth Observation
I:CE.'C}}I was cun‘Lph:tﬂ:l and the path.ﬁndtr phase

started,

MNuclear Safeguards, Nuclear Fission Safety and
Fusion

In the area of safeguards and fissile marerials man-
agement, a mobile robot for remote verification in
storage areas and an active video vision system trig-
gered by scene change detection were developed.
Thermal, humidity and mechanical tests were per-
formed in the Laboratory for Surveillanee and Con-
rainment (LaSCo) as well as sensor studies and in-
vestigation on integrated systems of video surveil-
lance with other sensors. Development and on-site



applications of sealing techniques have been pur-
sued.

Fission reactor safety studies proceeded via the de-
velopment of expert systems to support plant safety
and reliability management. Experiments on the
pressurised thermal shock test rig were completed,
to evaluate the safecy margins of the primary pip-
ing of a reactor.

In the area of thermonuclear fusion, the work in
support of the design of a blanker handling device
for the Next Step (NET/ITER - Next European
Torus/International Thermonuclear Experimental
Reactor) machine was pursued by combined com-
puter simulation and experimental validacion.

Electromagnetic forces occurring in blanket artach-
ment locks of the Next European Tokamak Reacror
in case of plasma disruption, were calculated and
validation tests of damping effects on magnetically
induced vibrations started. Envelope post-acciden-
tal temperature, transient analysis for the Next Step
and for a power reactor, as well as classification stud-
ies of activated wastes were also carried out.

Community and External Services

Image processing and laser range finder were ap-
plied for design informarion verification, thermal
mechanical tests for containment and surveillance,
installation of ultrasonic sealing-bolts in the
Sellafield plant of BNFL and volume tests in mini-
TAME (in support of DG I on nuclear safeguards
for IAEA).

The new parallel compurer {CS-1 Concerto) devel-
oped in the frame of an Esprit project has been
installed and its performances for image processing
and synthesis has been evaluared.

The design of a European Coordination Cenrre for
Aircraft Incident Reporting Systems (ECC-AIRS)
was completed and the implementation of a pilo
system was started (in support of DG VII).

INSTITUTEFORBYSTEMS ENGIMNEERING AND INFORMATIC

The Community Documentation Centre on Indus-
trial Risk (CDCIR) and that for biotechnology safery
and n:gulatian (BIOSAFE) were operated. The
work on the civil protection pilot information sys-
tem was completed (in Support of DG XI).

Studies also concerned the area of holograms syn-
thesis, interferometry, tagging/sealing and solar tech-
niques (in support of DG X1 for valorisation of
European research and for technology transfer).

Several works were implemented such as the reali-
sation of video surveillance systems for computer
aided recording and reviewing, the production of
sealing bolts and the development of transport and
training compurerised informarion archives (in sup-
port of DG XVII).

European demonstration project proposals in the
area of photovoltaics, heating. building, transport
and indusery secrors were appraised (in support of
DG XVII on solar energy and energy savings).

The ISEI continued to assist the General Secre-
tariat of the Commission for operation and devel-
opment of the authoring system of the documenta-
tion antifraud project and for the compurer-aided
management of parliamcntarf petitions.

Neural networks tools were implemented for statis-
tical applications such as rypology of European re-
gions and foreign rrade staristics (in support of
EUROSTAT).

For Third Party Work, calibration, certification and
assistance tests were performed on new phorovolraic
devices in ESTI (European Solar Test Installation).

Exploratory Research

Exploratory research mainly concerned neural net- |

warks for teleoperated vehicles, surface sensors and
propagation of solitons.
















































