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Message
from
e-President Pandolffi

has been a year of planning and development for the Joint
Research Centre. A considerable effort was applied by the Director
General and his team of Directors to propose strategic options for the
JRC at the turn of the century. Three options were examined by the
JRC Board of Governors and myself, leading to a programme pro-
posal for 1992-1994 aiming for a fully adapted and sufficiently flexible
JRC to meet the challenges of the year 2000.

Whilst the future has been under discussion, the tfrend towards a closer
association of the Centre with other Directorates General of the
Commission to provide scientific and technical assistance o back up
Community policies has continued to grow in a very significant
manner, enabling the impact of the Joint Research Centre’s work fo
be felt in all areas of Commission activity where science or technol-
ogy play a role. Considered from a Commission standpoint, | believe
that in this type of active participation in Commission affairs the most
natural place of the JRC in Community life can be found.

Structurally, the JRC continues the policy of devolution of ifs Institutes
by the gradual shifting of responsibility for local management to
Institute’s Directors who are thus able to act in a more direct, efficient
and flexible manner. This evolution will help give «character» to Insti-
tutes and dispel the public belief that real contacts cannot be estab-
lished with a «faceless bureaucracy».

Advice and guidance in choosing the right path and then following it
for the JRC must be laid at the door of the Board of Governors and its
Chairman, Sir John Kendrew, who takes up these points in more detail
in his introduction. The Board'’s work is acknowledged with thanks.

T, fwv(;

Filippo Maria Pandolfi
Vice-President of the Commission of the European Communities
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uring 1990, the Board of Governors and the Joint Research Centre’s
senior management team led by the Director General, turned their
attention to the future and spent much effort in the establishment of a
strategic plan.

The first step resulted in a review of long-term strategy «JRC 2000», and a
preliminary discussion by the Board on a possible future scenario was at-
tended by Vice-President Pandolfi. A free exchange of ideas took place and
the foundations were laid for the development of a 1992-1994 Multiannual
Research Programme for the Joint Research Centre to be put before the
Commission during the first half of the coming year. At the same time, the
internal management of the Centre as a whole was in evolution, with central
services being divested of a number of functions. Institute Directors assuming
individual responsibility for a greater proportion of the day-to-day running of
their Institutes. This was in agreement with the recommendations made by the
Panel of Senior Industrialists which carried out a mid-programme evaluation.

An important landmark in the year is the Annual Report prepared by the
Court of Auditors based on a close investigation of the Joint Research Centre
by its inspectors. Detailed examination of a draft version of the Report by the
Board’s Sub-Committee for Staff and Finance, followed by discussion in
plenary session led to the conclusion that many of the criticisms were of a
constructive nature and would lead fo improvements in operating proce-
dures. However, there were also cases where the Commission was unable to
share in the interpretation made by the Court, on the intentions expressed in
the Council Resolution of 29 June 1988 regarding targets for contract research
and a number of points concerning the application of recent early retirement
measures in which the Court’s findings did not entirely reflect the reality. The
Commission, with the Board of Governors’” encouragement, would be taking
up those points when the Report will be scrutinized by the Budget Control
Committee of the European Parliament.

The Board is particularly aftentive to JRC staff and financial policies and
aspects of both are closely followed and discussed at all meetings. A note-
worthy feature of the year has been the formalization of cooperation agree-
ments with other organisations on ongoing activities in a number of research
areas, both within and without the Community, and the promotion of col-
laboration with new ones. The Board considers such openings to the outside
world to play an essential role in assuring a proper position in the world for the
JRC in its areas of expertise.

The present Report, issued at the three-quarters point of the 1988-1991
Multiannual Programme, bears witness to the progress made in carrying out
research under the Decisions mentioned above.

At the same time, steady progress is noted with contract work for third parties
where,although it seems unlikely that original optimistic targets will be
attained by the end of the present Multiannual Programme, the Board has
noted enthusiastic reactions from JRC clients and encourages the intense
efforts being made to enlarge the order book. Work for other Commission
services has reached saturation level and an increase in budget had to be
requested for 1991. This, in itself, is a clear indication of the progress made by
the JRC and the quality of its work.

\JO\«M L(LMW Sir John Kendrew

Chairman of the Board of Governors
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report presents the achievements
of the European Commission’s Joint Research Centre for 1990.

The Joint Research Centre of the European Communities is

a European scientific and technical research centre established by the
Member States of the European Community. Ifs four sites in Belgium,
Germany, Italy and the Netherlands house eight different institutes,
each with its own focus of expertise.

The JRC performs scientific research and technology development for
the Commission of the European Communities, national agencies,
universities and corporate clients from Community Member States
and other countries.

The scientific, regulatory and administrative bodies of the Community
are the JRC’s main users. They seek to increase the competitiveness of
European industry within an open market, and for this they need
pre-formative and pre-competitive research.

The Community also carries out science that must be doneona
European scale: provision of reference material and measurement
techniques, database services, environmental observations, research
on safety, all of which depend on the transfer of scientific capabilities
throughout Europe.

National governments and private corporations also utilise the re-
sources of the JRC to carry out contract research. With facilities and
areas of expertise unique in Europe, the JRC serves a special role as a
resource for organisations whose research needs exceed their own
internal capacity, or who wish to benefit from the availability of specific
JRC facilities and talent.

dRT 1990




000 people in eight institutes

and four geographical sites...

THE Joint Research Centre’s 2,000 staff - three-quarters of
them scientists and technicians- works in eight institutes,
at four sites, each in a different member state:

- Geelin Belgium, 80 km north-east from Brussels,

- Karlsruhe on the Rhine Valley in Germany,

- Petten in the Netherlands, 60 km north of Amsterdam,

- andthe Centre’s largest site at Ispra, 60 km north-west of Milan
in ltaly.

CBNM  The Central Bureau for Nuclear Measurements ( Geel)

Ty

IAM

El

’ IRSA
ISt

ISEI

IPTS

CNBM's activities are devoted to the promotion of European standards
and to the determination of reference data and materials in the nuclear
as well as in the non-nuclear sector, ‘

The Institute for Transuranium Elements (Karlsruhe)

ITU investigates the chemical and physical properties of actinides and
performs detailed nuclear safety studies of interest to the nuclear industry
and licensing authorities, including studies on fuel behaviour under irradia-
tion, waste management and safeguards analysis.

The Institute for Advanced Materials (Petten & Ispra)

IAM concentrates onthe characterisation and testing of the behaviour of
materials and components under complex environments (both non-nuclear
andnuclear), the development of materials processing technologies and
of new functional materials.

The Environment Institute (Ispra)

El performs research on both indoor and outdoor pollution, and has
developed information databases directed at environmental concerns.
Studies encompass air and water pollution, food analysis, toxicology of
frace substances, and the impact of chemical, toxic and radioactive ‘
wastes on human health and the natural environment.

The Institute for Remote Sensing Applications (Ispra) \
IRSA applies remote sensing to land monitoring and management, marine ‘
environment and resources and agricultural statistics. It also develops and

tests new techniques in remote sensing.

The Institute for Safety Technology (Ispra)

IST has programmes on non-nuclear and nuclear industrial risk, with par-
ticular emphasis on thermodynamic chemistry, and structural reliability. It
operates all the major technology facilities at Ispra.

The Institute for Systems Engineering and Informatics (Ispra)

ISEl performs research on reliability and performance of complex systems,
on major technological hazards and on risk management. Areas of
expertise include non-nuclear energies, fusion, fissile materials, safeguards
and high risk industries. It also develops sophisticated informatics applico-
tions such as databases, expert systems, parallel computing, mathemati-
cal modelling and telecommunications.

The Institute for Prospective Technological Studies (Ispra)

IPTS monitors the state of science and technology and evaluates the |
potential effects of the technological choices facing Europe to enable
industrialists and policy makers to assess the future impact of their deci- ‘

sions.
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OWi1o read this report...

THE Joint Research Centre carries out a variety of re-
search programmes, and in reporting on such an active
and multifarious institution as the Joint Research Centre,
a good deal of detail is inevitable. It is also difficult to
summarise them easily without some overlap.

This report therefore looks at the JRC’s work from several
angles: its purpose, its resources and the outputs it makes.
It describes the Centre’s work first of all according to the
major programme heading under which they fall.

The first three sections of chapter 2 describe the JRC as it works within the
European Commission itself,

In section 2.1, you will find described first the twelve long-term research
programmes it is undertaking, listed for convenience institute by institute.
Next, section 2.2 picks out the progress made in exploratory research, in
which the JRC “follows its nose”, investigating the potential that lies behind
new ideas.

The third section of chapter 2 looks at the many ways the JRC contributes to
policy formation by aiding the other parts of the Commission. This section is
arranged according to the policy field in question, from international co-
operation through fransport and energy to forward studies.

The final three sections of chapter 2 deal with the JRC and the outside world.
Section 2.4 reports on the growing number of contracts carried out for
industry and government world- wide, and the following two sections focus
onthe JRC as a collaborative partner - both within the Eureka initiative, and
in its own Associated Laboratories scheme.

Chapter 3 deals with the resources of the JRC.

The first resource to be described is the very people who make up the JRC.
The permanent staff of scientists, technicians and administrators have been
joined by a number of visiting researchers, as section 3.1 tells.

Section 3.2, the summary financial report for the year, covers the JRC's
financial resources. Further detail can be found in annex A.

Much of the Centre’s research relies on the unique facilities it possesses for
simulating and testing new processes and materials. These are considered
in furn in section 3.3.

The report finishes with the varied outputs that the Centre makes into the
world of science andtechnology: its many publications, fraining courses,
exhibitions and visitors, not forgetting the products that are now on
industrial markets thanks to JRC research.

1990
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EW PERSPECTIVES

saw the JRC start to develop new scientific perspectives
following the 1988 reform which was consolidated in 1989.
The benefits of this major reform are now becoming manifest
with increasing accountability at the operational level

and increasing scientific dynamism.




1990:

FROM THE
ONSOLIDATION
HASE

EW PERSPECTIVES

THE current four year programme of the JRC will be
terminated at the end of 1991. Therefore the JRC is
preparing its own strategic plans for both the medium
and long term.

Consequently a major review of the long-term strategy
(«JRC 2000~») was undertaken during the year and the
resultant plan is now being discussed with the JRC Board
of Governors.

H JRC’s more dynamic structure

The new sfructure of the JRC was strengthened during the year by
merging two institutes whose interests were clearly closely linked, namely
the Institute for Systems Engineering and the Centre for Information
Technologies and Electronics.

This merger had been recommended by the mid-term JRC Programme
Evaluation Panel and agreed by the JRC Board of Governors. The resultant
eight institutes (Central Bureau for Nuclear Measurements; Transuranium
Elements; Advanced Materials; Remote Sensing Applications; Environment;
Systems Engineering and Informatics; Safety Technology and Prospective
Technological Studies) are steadily increasing their operational and bud-
getary independence and of course their accountability. This growing
independence is concurrent with a consolidation of their role in the world of
scientific and technological research and development.

The new Institute for Prospective Technological Studies has had a suc-
cessful first full year of operation with a number of well-received reports
toits credit. The Evaluation Panel recommended that this institute should
be relocated eventually to a «green-field» site. This proposal is under
active consideration,

H The JRC’s role for Science and Technology in Europe

The four titles under which the new JRC executes its research and
development programme, namely Framework Programme, Support for
(other) Commission Services, Exploratory Research and Work for Third
Parties, are now firmly in place and all the individual project work
schedules are identified under one or other of these headings.

The project work schedule system is operating well and each schedule
clearly identifies the project aims, progress to date and expected progress
forthe year to come, together with the resources (manpower plus budget-
ary) which will be expended on the project. The assembly of Annual Work
Schedules constitutes the JRC annual work plan which is agreed by the
Board of Governors who then monitor progress throughout the year.

The evidence for the scientific dynamism of the JRC is contained in the
following chapters of this report. Not only is the JRC executing work of

JRC ANNUAL REPORT 1990



good quality within its own laboratories but more and more it is acting as
one of the interlocutors for science and fechnology in Europe.

It would be invidious in a general infroduction to highlight a particular
achievement in the work of one or other of the eight institutes. However as
an illustration of the importance of the Framework Programme work of the
JRC mention could be made of the FARO project which is concerned with
studies of phenomena which could occur in case of severe degradation of
anuclearreactor core. The success of difficult tests where large UO, molten
mass interacting with the coolant were studied have attracted the interest
of the international community.

M| New facilities

The capability of the JRC is being rapidly extended. The surface modifi-
cation laboratory for advanced materials which has been dubbed «The
Laser Foundry» is now operatfional within the Institute for Advanced
Materials. Progress continues with the construction of the Tritium Labora-
tory which will be commissioned in 1991 and the Reaction Wall Labora-
tory which will be completed in the end of 1991.

Thelast of these in particular continues to attract externalinterest and we
expect that its eventual research programme will make a significant
impact on norms and standards.

The reaction wall fest facility under
construction on the Ispra site of the JRC.

W Support for the Commission

The demand for work to be carried out under the Support for the
Commission programme has been particularly marked.

In fact demand has exceeded the budget and the JRC Board of Governors
has recommended an increase in this budget from 120 Mecu to 130 Mecu
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Study of aerosol dispersion in (simulated)
glove box fires. The burning of a plexiglass
stack, (ITU)

for the 1988-1991 period in order to accommodate more of the demands.
During the year a number of mulfiannual agreements has been signed by
the Director General of the JRC with other Commission Services in order to
provide a degree of continuity and long-term planning within the Support
for the Commission programme.

This is a clear reflection of the increasing confidence in the JRC's
reputation within the customer/contractor framework and arecognition
of the efficiency of its services in solving current problems.

B Outside Contracts

Third Party contfract work continues to grow but has not yet reached the
anticipatedlevels. Increased effortsto promote marketing are underway.
Nevertheless, the work which has been carried out has been universally
recognised by the customers as being of high quality. The Mid-Term
Evaluation of the JRC Programme, which was carried out under the
Chairmanship of Dr. H. Beckers of Shell International at the end of 1989,
notedthat: «... from alimited number of customers who were questioned,
scientific quality, value for money, speed of response and quality of
reporting were highly praised.».

The winning of Third Party contracts from outside the Community is particu-
larly noteworthy and therefore the contract signed this year with the US
Nuclear Regulatory Commission for work on nuclear safety should be
mentioned.

M Links with associated laboratories

The JRC has forged a number of formal links with associated laboratories
in the Member States and in some cases these links will be used to carry
out Third Party work.

A good example is the E-MARC consortium which has been formed be-
tween the Institute of Advanced Materials and laboratories in the Nether-
lands, the United Kingdom and Italy. E-MARC represents in total about 1000
researchers and technicians in the materials field and a wide range of
advanced equipment for research, development and characterization of
advanced materials.

The reinforcement of links with Member State laboratories, whether
formal or informal, is an important aspect of the JRC strategy for the
future. We expect the number of seconded staff from national laborato-
ries to the JRC to grow and, of equal importance, for JRC staff to be
attached to such laboratories for specific projects.

The collaboration of the JRC with CEA/IPSN in the Phebus Programme
(Reactor Safety) and the detachment of JRC staff to Cadarache for this
programme is a good model for such links.

H Exploratory research

The scientific vitality of the JRC has been stimulated by the vigorous
implementation of Exploratory Research activities. From the inception of
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Pre-PERLA acfivities: The PERformance
LAboratory (PERLA) during a training ex-
ercise for Euratom and IAEA Inspectors
(IST)

this type of activity only two years ago a large number and variety of
projects have been launched.

As is to be expected some have proved to be successful and have been
extended, such as the Boron Neutron Capture Therapy work which was
described last year. Others have been less promising or were brought to
successful completion and have notbeen continued. Nevertheless all of the
projects have confributed to the vitality of the Centre.

The spin-off has also been considerable. The work on the Micro-Hydrody-
namics of Laser Melted Pools for example will lead to collaboration with two
national laboratories on the practical aspects of welding; it may also have
considerable application to plasma disruption simulation in thermonuclear
fusion processes.

H International links

The JRC has always had good international links. In the past these were
mainly related to nuclear research and development, for example
collaboration with the USA and IAEA. This collaboration still confinues with
mutually beneficial work in the fields of nuclear safety and safeguards.

A particulary good example is the PISC project (Project for the Integrity of
Structural Steel Components) which is jointly sponsored by the OECD (NEA)
and the CEC. This successful project, in which the JRC has a major role and
which is now in its third phase, includes both Community and non-Commu-
nity Counfries.

Inrecent years international cooperation has been considerably broad-
ened in scope and by country - particularly through the various visiting
researchers schemes. Visiting researchers from as far afield as North and
South America, Japan, India, etc have contributed to JRC programmes.
The ECis now, of course, promoting links with Eastern European countries
and here also the JRC is playing its part.

A small number of visiting researchers from these countries have spent time
inthe JRC laboratories and we expect thisnumber to grow. Senior staff have
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visited the USSR during 1990 for bilateral discussions and a confract was
signed with a USSR Institute for use of a safeguards instrument developed by
the JRC in the framework of the collaboration with IAEA.

Links with Japan are also very important. Several Japanese scientists
have worked in the JRC laboratories in a range of mutually inferesting
fields and also JRC scientists visited and worked in Japanese laborato-
ries. Finally, an agreement was signed with Japan (JAERI) which was also
concerned with the field of nuclear material safeguards R&D.

Mention has already been made of cooperation with the IAEA. In
addition there are a number of cooperative actions with the ESA and the
JRC is also contributing to the World Meteorological Organisation of the
UN. Continuing informal links with CERN are also worthy of note.

B Renewed scientific vigour

As predicted in the 1989 Annual Report a number of the older personnel
took early retirement during the year. The recruitment policy of younger
scientists during the same period has produced a reduction in the
average age of staff. Atthe same time there hasbeen anincrease in staff
mobility both within the JRC and between the JRC and other Commis-
sion Departments. The numbers of visiting researchers (grantholders and
visiting scientists) has now reached its planned level; at the end of the
year there were a total of 185 visiting researchers working in the JRC.

The Board of Governors of the JRC has contfinued its invaluable work of
advising the Director General on all aspects of the JRC programme and
management.

During the year the Board met 4 times and it is fair to say that the implemen-
tation and consolidation of the reforms would have been much more
difficult without the Board’s assistance.

The individual institute advisory boards are functioning to the benefit of the
institute programmes at some JRC Institutes and steps are taken to establish
advisory boards for the remaining institutes. The reformed JRC Scientific
Committee which has members drawn from all the institutes represents a
good mechanism for communication between the scientific and technical
staff and senior management on all matters relafing to the scientific pro-
grammes.

B Dialogue with Parliament

The Joint Research Centre acknowledges the very fruitful dialogue it
maintains with the European Parliament, notably with its Committee on
Research, Energy and Technology (CERT) and its Committee on Budget-
ary Control.

Beyond regular contacts between Members of the Parliament and Com-
mission staff, a meeting between Members of CERT specially entrusted with
the monitoring of the JRC and the Board of Govermnors fook place in
September; in view of ifs positive results, it was decided to hold this type of
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encounter atregularintervals. Furthermore, the Members of CERT undertook
information visits fo most of the sites of the JRC.

The work of the Mid-Term Programme Evaluation Panel, which has been
referred to above, must also be fully acknowledged. Their work was
carried out under a tight time schedule but the resultant report was
comprehensive and most valuable.

The Court of Auditors conducted a detailed examination of the JRC
during the year 1990. If the Commission does not fully share the observa-
tions made by the Court, it acknowledges the constructive comments
contained in the report of the Court and improvements stimulated by
these criticisms are already being implemented.

Lastly, ashas been frequently stressed, the most valuable asset of the JRC
is its staff. Without their enthusiasm and hard work none of the progress
reportedin the following pages would have been possible. The Commis-
sion and the Director General would like to take this opportunity to
acknowledge also the support it has received from many external
bodies and individuals not otherwise mentioned in this report.

View from the fop of the reactor vessel
of the HFR Petten.
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chapter outlines the major
achievements of the JRC,
as it carries out its four main functions:

W Specific research programmes
on a multiannual basis
B Exploratory research to open
up New avenues and maintain
scientific excellence
B Support activities at the request
of other Commission services
B Work under confract for third parties.

The JRC also helps scientific cohesion
within the Community by participating

in the Europe-wide EUREKA projects and
regrouping interlinked activities under
such schemes as Associated Laboratories.

JRC ANNUAL REPORT 1990



AN
CHIEVEMENTS

AND

MILESTONES

JRC
Specific Research Programmes

THE JrRC specific research programmes are concentrated
in three maijor topics:

Modernisation ofindustrial sectors, notably by prenormative
research,

The completion of a large internal market by 1992 will bring a
significantincrease inthe demand for new standards, new codes
of practice and new safety and quality control regulations. This is
essential in order to assure full accessibility of markets, to avoid
distortions of competition and to protect consumers: it is also a
significantfactorin strengthening the competitiveness of European
industry at international level.

Enhancement of safety and the prevention and mitigation
of accidents,

The subject of improving safety and prevention and mitigation of
accidents is increasingly exercising the minds of the general
public and politicians: their concern has been aroused both by
nuclear accidents, since Chernobyl, and by other industrial
industries, following the accidents at Seveso, Bophal and, more
recently, Basle. This subject has quite a significant influence on
public acceptance of technological innovation and is therefore
an important aspect of the development of industrial
competitiveness.

Surveillance and protection of the environment.

The environmental monitoring and conservation activity similarly
reflects an acknowledgement of public concern for a better
quality of life in an environment which, unfortunately, faces
deterioration. Greater safety and a protected environment
restored to its proper state will undoubtedly play a key part in
securing public acceptance of new technologies.

The contribution of each of the JRC’s institutes to these

Experimental area for surface analysis programmes is summarised here.
experiments af the 3.7 MV Van de Graaff
accelerator
The Specific Research Programmes
The JRC is currently carrying out 12 long-term specific research
programmes, in the following areas:

- Environmental protection - Reactor safety |
- Application of remote - Radioactive waste management
sensing techniques - Safeguards and fissile
- Industrial hazards material management
- Advanced materials - Nuclear fuels and actinide research
- Nuclear measurements - Fusion technology and safety
and reference materials - Reference methods
- Reference methods for for non-nuclear energies
the evaluation of structural reliability

These 12 programmes contribute to preserving the European quality of life and
environment, while safeguarding its technological future and its energy base.

1990
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JRC
Specific Research
Programmes

The Central Bureau for Nuclear Measurements
(CBNM)

The CBNM at Geel is dedicated to the promotion of
European Standards and the harmonisation of reference
methodologies and materials, and executes the Nuclear
Measurements and Reference Materials Programme.

B Nuclear Measurements

Nuclear measurements were carried out according to the needs of
international organisations like the IAEA, NEA and the BIPM and at the
request of national institutions.

The CBNM has successfully completed a study of mass and nuclear charge
distributions of fission fragments for the spontaneous fission of 22Cf which is
now being submitted for publication in «Nuclear Physics».

At PHYSOR -'90 (International Conference on the Physics of Reactor Opera-
tion, Design and Computation) in Marseille, CBNM scientists presented the
results on low energy n (number of emitted neutrons per neutron absorbed)
of 25, Results on the low energy cross-sections and Westcott factors (de-
scribing the deviation from the 1/v fission behaviour) for the fissile nuclides
233, 238 and 2¥Pu (earlier results) and 2*'Pu were also presented at PHYSOR.
The findings are important because exact knowledge of the fission cross
section at low energies is vital to reactor design and operation.

An evaluation work under an IAEA Coordinated Research Project covering
X- and Gamma-ray emission probabilities of 23 radionuclides that will be
applied fo the calibration of detector efficiency was finished and the IAEA
is to publish the resulfs.

Control room of the Electron Linear
Accelerator
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JRC
Specific Research
Programmes

M Reference Materials

High quality nuclear reference materials have been prepared, charac-
terised and certified at CBNM; they are used in the field of commercial
fransactions and nuclear safeguards. Scientific competence in nuclear
measurements and in refined analytical fechniques is applied to quality
control programmes in both nuclear and non-nuclear fields.

Mass spectrometer for precise isofope
abundance measurements

EC cerfification of PuO, reference material for elemental analysis in the fuel
cycle as well as Al and two Nb reference materials for dosimetry or monitor-
ing work in reactor operation have been finalized; reference materials are
now available for use.

The CBNM prepared several spike reference materials to keep reference
materials stock according fo needs such as 22U and 2°Pu. Constant use in
European laboratories means that spike Reference Materials stock had to
be renewed. As part of their safeguards work, staff also developed solid or
mixed U/Pu spikes which will improve input analysis of reprocessing plants,

A clean-lab is being built on schedule and should be finished by the end of
1991; it is to be used for highly precise determination of traces of toxic and
essential elements, in the frame of methods, developments and certifica-
tion in support of EC Directives.
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Characterisation of Radioactive Waste.
Adjustment of a collimator and detec-
tor for micro gamma scanning
accessed from the back of a hot cell

The Institute for Transuranium Elements
(ITU)

The ITU at Karlsruhe executes the nuclear fuels and
actinide research programmes which aimtoimprove the
safety of the nuclear fuel cycle. The Institute also con-
tributes to the Radioactive Waste Management Pro-
gramme.

B Basic Safety Research on Nuclear Fuels

Research carried out as part of an OECD/NEA-coordinated study of fuel
and debris from the Three Mile Island Reactor-2 core melt-down acci-
dent, revealed that fuel melting must have occurred at temperatures far
below the melting point of pure UO,,.

The heat capacity of UO, up to 8000K was measured for the first time and
a sharp drop was observed at the melting point. The results are being
analysed according to predictions from current studies on reactor melt-
down.

The Institute helped in the development of the European Accident Code for
fast reactors, and the TRANSURANUS code describing the behaviour of
nuclear fuel pin under irradiation, has been incorporated info it.

B Actinide Determination and Recycling

The results of the KNK Il irradiation experiment with minor actinides has
been compared to theoretical calculations of nuclear datain coopera-
tion with CRIEPI and general agreement was found. A new separation
scheme for minor actinides has been set up.

B Characterisation of Waste Forms and High Burn-Up Fuels
(Programme on Radioactive Waste Management)

Studies into the characterisation of nuclear waste forms aim to assess the
thermal and mechanical stability of unprocessed spent fuels and of high
level vitrified waste under long-term storage conditions. Measurements
of the radioactive nuclide inventory, determination of the redistribution
of actinides and fission products, performance of leach tests with various
leachant compositions and investigations into the effects of radiation
damage on the long-term storage behaviour of the waste material are
all part of this work.

Leach tests on active glasses showed no noticeable differences compared
with non-active specimens subject fo the same freatment, except for the
behaviour of the actinides which needs further study.

Gamma-spectroscopy of waste forms was performed using an existing
facility and the measured characteristics interpreted through isotopic cor-
relations.
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Acftinide Research: Preparation of a
sample for the measurement of the
electrical resistivity under very high pres-
sure.

Actinide Research: Special glove box
installation for the electron microprobe
analysis of materials containing ameri-
cium and curium

The Institute for Transuranium Elements
(ITU)

B Actinide Research

The central objective of actinide research at the Institute is to explain the
electronic structure of actinide metals and actinide compounds, in
particular the behaviour of the 5f electrons. A key problem with this

research is the change in binding energy of the 5f electrons, which
occurs about in the middle of the actinide series and which strongly
affects the physical and chemical characteristics of these elements and
their compounds.

These goals are approached through both experiment and theory. An
important basis for the experimental study is the preparation of
polycrystalline and single crystal samples of actinides of high specific
activity, and their careful characterisation.

For the first fime single crystals of the compounds PuNi,, NpSn,, PuPt,, PUAL,
NpBi, Pu,Sb, and U,Sb, were prepared in previously unattained large sizes
and/or purity levels.

Magnetic properties of actinide compounds with the transition metals could
be interpreted by a new type of hybridisation of 5f electrons,based on
neutron diffraction experiments.

A new database for thermophysical data of actinides (THERSYST) was
implemented and almost 300 data sets were analysed with recommenda-
tions for confidence levels given.

H Development and Performance Assessment of
Measurement Systems for Fissile Materials

An expert system, based on the Laboratory’s existing quality control
scheme, was developed in a bid to improve the overall accuracy of the
analyses to a margin of 0.1%.
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Thermobalance for hot corrosion up to
1700°C and weight change of 10 ug

The Institute for Advanced Materials
(AM)

During 1990 the IAM consolidated previous high stan-
dards on both the Advanced Materials programme and
other projects with which it is involved.

The Institute for Advanced Materials has initiated the build up of networks
on advanced materials R&D topics considered important for European
technological developments and with good potential for marketable
products. Here, in areassuch asnew Intermetallics, inlong ceramic fibres
for composites reinforcement, experts from industry and research are
joining forces on highly coordinated research projects. These actions
have been initiated in close cooperation with appropriate cost shared
actions, such as BRITE/EURAM and the Community Bureau of Reference
(BCR).

In connection with standards and codes of practice developments for
advanced materials, the Institute’s viewpoint has always been that the
availability of standards at the early stage of development of new
technologies assist market penetration and create momentum innova-
tion as well as providing commercial knock-on effects and assurance of
end-use performance.

Consequently, efforts are growing rapidly with pre-normative R&D, where
possible with the support of industry. In particular, in cooperation with the
Directorate General «internal Market and Industrial Affairs» the Institute,
backed by the appropriate industrial firms, set up a European standard
action for advanced ceramics to be executed by the European stand-
ards bodies CEN/CENELEC.

An interesting feature noticed this yearis that the projects under Explora-
tory Research which were embarked upon in the last two years by the
Institute, are already beginning to influence the shape and character of
the Institute.

These activities - such as Boron Neutron Capture Therapy which is attracting
interest all over Europe, the joining of metals and ceramics with the recent
successful demonstration of serious improvements in the properties of joints
through ion implantation pre-treatments; the computer modelling of micro
hydrodynamic Marangoni flows which are providing a scientific explana-
tion for important metallurgical phenomena - these project areas will
constitute the launching pad for new projects in the next Framework
Programme.

W Corrosion Studies

Under its corrosion studies project the Institute introduced sophisticated
highly sensitive thermobalances which allowed the kinetics by which
engineering ceramics degrade fo be established continuously af fem-
peratures up to 1700°C.
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Such equipment can now guide extensive long term investigations using
multi-specimen autoclaves much more effectively. The Institute has also
developed standard techniques involving molten salts and ash deposits to
assess the behaviour of alloys and ceramics.

Corrosion-deformation synergistic effects play animportant role in structural
materials applications. Testing under creep and cyclic creep conditions in
aggressive gaseous environment, partially with salt injection, has shown a
severe influence on deformation which simulated in-service conditions, on
the corrosion resistance of heat resistant steels and superalloys. The modifi-
cation and development of test techniques to study infermetallic com-
pound behaviour has started.

B Components and thermal fatigue

Progress with the components and thermal fatigue project shows that
the temperature gradient and the cyclic conditions of a nuclear fusion
reactor can in principle be simulated in the out-of-pile thermal fatigue

rig.

Electron microscope analyser used for
quantitative elemental analysis of ad-
vanced materials

In the component testing areq, the Institute discovered more about the
factors which determine high femperature creep behaviour of ferritic and
austenitic steel under multioxial testing conditions and were therefore able
to make a significant contribution to tubular components design method-
ology. In close association with the Community Bureau of References, the
Institute for Advanced Materials developed a European round robin testing
programme for the internal pressure testing Code of Practice.

B Ceramic composite system

A ceramic composite system (silicon nitride reinforced with silicon car-
bide whiskers) was manufactured successfully by a low-cost, low-pres-
sure sintering route. Strength and tfoughness levels are as good as high-
cost Hot-Isostatic Press-material. Behaviour under mechanical loading
indicated that foughening may be enhanced by a reduction in the
whisker-matrix interface bonding.
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B Development of NDE techniques

For the development of NDE techniques, the Institute for Advanced
Materials established a methodology using X-ray diffraction fo deter-
mine residual stress in surface layers of ceramic components and fest
pieces. The fechniques have been successfully used to quantify surface
stress infroduced by machining and interface stresses in ceramic com-
posites.

B Surface Modification Centre

The Surface Modification Centre, in its first year of full operation, has
established the parameters for the production of defined microstructure
in resolidified surface layers. MoCrAlY type coatings with and without
oxide phase particles have been successfully developed as well as Al/
SiC composite materials by plasma spraying.

In aspin-off project the Institute has also successfully developed a profotype
passive downward heat transport system. This has been tested in extreme
conditionsin an Alpine environment and permits the downward passage of
heat collected by solar panels. Thisisinnovative in that it does not require the
use of electric pumps and apart from the initial investment, there are no
running costs. A first licence for its application in solar hot water production
systems has been awarded to a Portuguese firm.

A general view
of the Laser-lon Beam Implanter, Ispra
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Multi-purpose ion beam sputter device
for simple ion beam sputtering from a
target and/or simultaneous ion bom-
bardment of the substrate with a second
ion beam

The Institute for Advanced Materials
(IAM)

M Cost 501

The Institute is responsible for the technical secretariat of the COST 501
action Advanced Materials for Process Engineering and has helped and
contributed to the highly successful Liege Conference on High-Tem-
perature Materials for Power Engineering 1990.

M PISC (Project for the Integrity of Structural Components)

This intfernational programme, jointly sponsored by NEA/OECD and JRC,
performed by the Institute for Advanced Materials - Ispra, concerning
the assessment of the effectiveness of inspection techniques and proce-
dures and of their reliability when applied to structural steel components,
is now inits third phase (PISC Il project); emphasis is put on the In - Service
Inspection of the primary circuit of nuclear Light Water Reactors. For most
of the work, experimental activities concluded in 1990. Dafa collection
and a preliminary evaluation of results are under way.

The main achievements are: the close coordination of this international
project involving 14 countries and about 100 institutions; the manufacturing
and certification of many test assemblies by the reference laboratories; the
execution of round robin tests on full scale light water nuclear reactor welds,
nozzle and safe-ends; the validation of mathematical models on the simu-
lafion of ultrasonic equipment failure and of the ultrasonic response on
particular defects.

B Contribution to the Fusion Technology and Safety Programme

The Institute for Advanced Materials contributed to this programme with
the Fusion Materials project. A feature of progress was the elucidation of
the effect of plasma disruptions on metallic surfaces. Results show thart
beyond a threshold force on the melt layer, liquid will be lost, leading to
rapid erosion. For the formation of bubbles in Cr-Mn steel, a more
complete understanding has been developed, considering tempera-
tures during implantation and post-irradiation annealing.
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The Institute for Systems Engineering and Informatics
(ISEI)

The ISEl at Ispra executes the Reference Methods for Non-
Nuclear Energies programme and contributes to the
Safeguards and Fissile Materials Management and to
the Fusion Technology and Safety Programmes. Staff also
contribute to various other programmes through research
into structural risks and reliability, plants, socio-technical
systems and artificial intelligence applied to advanced
diagnostics.

W Reference Methods for Non Nuclear Energies

The Reference Methods for Non Nuclear Energies programme focussed
on performance evaluation and implementation of certification proce-
dures for industrial solar energy (photovoltaic/thermal) devices using
European Solar Test Installation facilities af Ispra.

The main achievements concerning photovoltaic modules and passive
solar systems are:

Based on results from the «Thin Film Qualification Task Force», the indoor
degradation procedure for thin film modules was implemented (Light
Soaking Test). A 300h simulated light exposure is applied to batches of
commercial amorphous silicon modules which are subsequently annealed
for 50n at different femperatures. The test reproduces and assesses light-
induced degradation effects on advanced photovoltaic materials;

Carrier lifetime determination in the bulk and at the surfaces of commercial
solar cells and of the related silicon wafers have shown that the technologi-
cal cell manufacturing process does not degrade the raw material quality
and that the aluminium deposition on the near of the cell reduces drastically
the «effective» carrier surface recombination;

M Safeguards and Fissile Materials Management

Under the Safeguards and Fissile Materials Management programme,
work on seals and identification techniques was concentrated on

Horizontal reading head for ultra acous-
fical tools identification developed at
Ispra.
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preparing and completing conclusive demonstrations of the use of
ultrasonic sealing bolts on spent fuel containers for use by the Safeguards
Inspectorates and in field tests.

Parallel to this, a step forward was made with Reading Techniques introduc-
ing loptop computers, new ultrasonic instruments and working on *compu-
ter controlled” software in order to get “inspector friendly” verification
procedures both on site and in the office. A computer aided teleoperation
system comprising a remotely guided vehicle haslbeen designed forremote
verification in storage areas.

A new laboratory for the performance assessment of confainment and
surveillance system (called LASCO) has been constructed and willbecome
operational early 1991.

In 1990 an agreement was signed between the Japan Atomic Energy
Research Institute and the European Atomic Energy Community, repre-
sented by the Commission of the European Communities in the field of
Nuclear Material Safeguards Research and Development. This cooperation
agreement includes R&D techniques:

- tostudy and analyse complex systems where nuclear materials are
handled and processed;

- for the containment and surveillance of nuclear materials;

- and measurement methods for nuclear materials accountancy.
H Fusion Technology and Safety.

The following steps were reached in 1990:

ISEl contributed to the design of the Next Step Machine (NET/ITER) as part of
the International Thermonuclear Experimental Reactor. Staff also demon-
strated remote welding and cutting of double lip vacuum seals;

the Institute contributed to the design of NET vacuum vessel and produced
a transient magneto-structural simulation of the behaviour of the blanket
segment;

inthe safety area, various accidents at the NET plasma facing components,
namely those related to loss of coolant and loss of vacuum inside the vessel,
have been analysed and their environmental impact evaluated.

Conceptual studies: simulation of robotic
arm for kinematic and dynamic studies
carried out in the TELEMAC Laboratory

Conceptual studies: simulation of robotic
arm inside a vacuum vessel of a fusion
reactor carried out in the TELEMAC
Laboratory
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STARS project. The Fault Tree Editing Tool
is @ module which allows easy modifica-
tion and construction of, as well as navi-
gation into, complex fault trees.

The Institute for Systems Engineering and Informatics
(ISEI)

M Industrial Hazards

The main contributions and achievements are:

Risk and environmental impact assessment procedures: the results of the
Benchmark Exercise on Major Hazards Analysis for an Ammonia sforage
plant have been evaluated and published as EUR report.

A survey of indicators and indices for environmental impact & risk assess-
ment has been made through a Workshop organised at Ispra on May 1990.
(Proceedings edited as EUR 13060 EN).

Risk management: studies on ferritorial risk management dealing with
industrial impact were initiated and methodological results published.

Risk of Transportation of Dangerous Products on the European Scale: a study
of historical accidents in relation to the transportation of hazardous materi-
als was carried out. The results, indicate that the consequences of accidents
are as severe as for fixed installations.

Human Factors in High Risk Prevention and Management: ARMA
(Autoaggressive Moving Average) generatfor simulation package hasbeen
finished enabling ARMA processes fo be simulated.

Knowledge Based Systems for risk analysis: the JRC continued to participate
in two cooperative international projects: STARS (Software Tools for Analysis
of Reliability and Safety) and FORMENTOR (Eureka #19).

B Nuclear Reactor Safety

The ISEl Institute leads JRC on Reliability and Risk Evaluation work. This work
was concentrated in 1990 on two main projects: the Component Event
Data Bank - CEDB and the System Response Analyser - SRA.

The CEDB component and related failure contents have been extended,
notably by the inclusion of data supplied by ENRESA (Spain) from 10 nuclear
power plants in operation. The software developed so far has been struc-
tured into various products which are being marketed.

Systemn Response Analyzer: a new version of the DYLAM methodology
(DYLAM-III) has been completed: in this version, which constitutes the SRA
driver, a new methodology for the evaluation of the dynamic probability of
sequences has been implemented.
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3D image of the deformation of a

damaged specimen in carbon-epoxy
composite as obtained by computer ela-
boration of holographic interferograms

B Non-intrusive methods for materials diagnostics

ISEl carries out mainly specialised research on non-intrusive methods for
materials diagnostics. Main achievements are:

successful application of real time interferometry on composite specimens
for damage mapping;

successful application of thermal emission technique on composite mate-
rial specimens (carbon epoxy specimens supplied by an aircraft manufac-
turer) during tensile tests fo rupture: a clear evolution of the temperature has
been obtained, showing the progress of damage and sequential rupture of
groups of fibres;

in collaboration with IAM-Petten development of the expert system ARTIC
(Assessment of Residual life time for Creep damaged components) in the
frame of a Club of Utilities (CEDB, ENEL, Laborelec).

Ml Reference Methods, Reliability of Structures

This work covers Reliability Modelling of Structures and includes both
experimental and theoretical work.

Experimental work is centred on tests on 1:5 scaled vessels and fatigue tests
on vessel A were completed. Results so far show both the positive effect of
cladding residual stresses (slowing down of the propagation of the inner
crack tip) and one validity of a superposition model for environmental
fatigue.

Theoretical work head to the development of RAMINO (Reliability Assess-
ment for Maintenance and Inspection Optimization), a new option of the
COVASTOL code, and anew, more powerful, algorithm for fringe analysis in
laser interferometry application.

A detailed view of the PTS (Presurised
Thermal Shock) test component showing
the cabling of the 144 thermocouples
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General view of the FARO-Blokker Il test
section for blockage studies

The Institute for Safety Technology
(M)

The IST at Ispra contributes to the Reference Methods,
Reliability and Structures, Nuclear Reactor Safety and
Industrial Hazards programmes. It also operates the PERLA
and PETRA nuclear facilities and is responsible for con-
structing the ETHEL laboratory.

H Reference methods, Reliability and Structures
- Reaction Walll Project

The Institute made substantial progress in building up the reaction wall
project. This programme aims to develop and validate computational
mechanics calculation tools for predicting the non-linear behaviour of
reinforced concrete, masonry and steel structures.

The Institute successfully launched a programme involving an association of
national research organisations which both makes best use of existing
competence and installations and is designed to define structures to be
tested on the reaction wall. Completion of the test facility is planned for 1991
and new forms of the pseudodynamic test method will be implemented. To
evaluate the potential of the pseudodynamic test methods, tests were
made af various cycling frequencies incorporating hold periods to allow
stress relaxation in reinforced concrefe.

B Nuclear Reactor Safety

In the area of nuclear reactor safety studies IST concentrated its effortfs
on analysing large hypothetical accidents either for light water or for
sodium cooled reactors.

Pluriannual efforts have lead in spring 1990 to the publication and distriou-
tion of a first version of the European Accident Code (EAC-2), to EC
Institutions and which is expected to become the European Reference
Code for predicting the early phase of whole core accidents in breeder
reactors.

Equally significant was the progress made in the «Source Term» (predic-
tion of radioactive material which could be released from a Light Water
Reactor confainment building during a hypothetical accident).

A new informatics structure is being developed together with organisations
for a best-estimate «Source Term» calculation code which will be verified
among others, against experimental data to be obtained by the Phebus
fission products in-pile experiments jointly sponsored by CEA and JRC.

The FARO facility (a 150 Kg UO, melting device connected to various fest
sections) provided additional results for the evaluation of possible block-
age formations when molten material penetrates cold structures lo-
cated beneath the reactor core.

Tests have since been stopped to allow for modifications to the facility which
are needed for testing in-vessel phenomena during damage of a LWR core.
This latter activity is jointly sponsored by JRC and United States Nuclear
Regulatory Commission.
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The reaction wall test facility under
construction

Installation of the 100 liter chemical
batfch reactor within the FIRES bunker

The Institute for Safety Technology
(Ism)

M Industrial Hazards - Runaway Reactions

IST started work on non-nuclear safety/environmental problems a few
years ago. In this programme main emphasis is on the investigation of
process and equipment failures in chemical and process industry.

Anomalies in Operation of Chemical Reactors

A series of verification tests were conducted in FIRES, a 100 litre batch
reactor, after having precalculated the results with a newly developed
simulator. The most important results of this work regard the validation of
scaling criteria and the prediction of critical runaway conditions for the
investigated chemical reaction.

Emergency Fluid Discharge

Venting experimentsinvolving fluids in which a fast runaway reaction occurs
(hydrogen peroxide decomposition) were executed in the 50 litre vessel of
the MPMC facility. Computer code analyses were made of venting experi-
ments carried out in vessels of different volumes, and with liquids of greatly
differing viscosities. The development and assessment of the JRC emer-
gency venting code RELIEF was confinued.

A prototype of a new two-phase mass flow meter was built, which is based
on a combination of gamma densitometry, fomography and correlation
analysis.

Release of Hazardous Fluids

Prediction of the Dispersion of Dense Vapour Clouds: Different turbulence
models, which are a key problem in dispersion, were assessed with a three-
dimensional computer program. A fast running one-dimensional prototype
of a dispersion code was developed, allowing the prediction of two-
dimensional wind tunnel experiments («shallow layer» model).

Explosion Hazards: First promising results were obtained in the numericall
simulation of reactive transonic flow as it occurs during deflagration/deto-
nation processes. A two-dimensional pilot version of the computer program
allows accurate tracking of flow discontinuities (e.g. shock waves) and their
interaction with obstacles.
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Velocity vector field for wind-driven
circulation in the Northern Adriatic

The Institute for Safety Technology
(IsT)

M Environmental Fluids Dynamics and Pollution

In close association with the Institute for Remote Sensing Applications the
sea modelling activities succeeded in describing numerically the
phytoplankton dynamics of the Adriatic Sea.

W ke e e e S T e W W e

........................... o b b bt e e S S f S O R N e

P et e b e R S N R R N N e e L T

ol e e e e L W T W W W N R N R R (e

.......................... / PR o s up g I W N N N N N R

......................... /‘/"*‘_'\'\\'\'\\\\\\\v\\&&'\

................... .//(‘,‘_4_«.\.\'\\\\\\\\ \\s&v\

~~~~~~~~~~~~ ppepupmpepsperpvpepE R S S N N N O T T T

S E S S S A Ao A AR | RS R S SRR
« AAAANLAS A o 32t 227
v ANV v s m 2 ) T
cev /AN sSN————aaa 22}

P N s e e e e P P P A .

'::,“‘//’ ‘_,s,\,\\,_.d/////:ﬂk‘ .....................
R R R R R R A SR I (S S SEEEER
..'tk‘.._,,'tk‘xkfx://r‘!k\..,/‘ .....................
T N R T R
R R e R e N N 7 R .

B Nuclear Island

Inthe nuclear island (the part of the Ispra site, where the nuclear facilities
are concentrated) operated by the Institute for Safety Technology three
new laboratories for waste, fusion and safeguards activities are near
completion and have made substantial progressin their licensing proce-
dures. More details are given in section 3.3 (Large Installations).

Radioactive Waste Management

Commissioning of the PETRA facility continued identifying the critical areas
for increased performance and plant flexibility, faking info account cus-
fomer requirements, in particular the specifications proposed by ENEA
under the existing contract.

Both the analytical hot-box and the pneumatic link-up with the radiochem-
istry building were commissioned. The computerised process control system
has been updated, tested and made operational.

Measurement of low and very low Plutonium contents in waste drums: the
neutron signal frequency distribution of cosmic radiation and its time varia-
tion were investigated and theoretical studies performed in a bid to reduce
the sporadically occurring cosmic radiation when measuring the Plufonium
in the mg range.

Safeguards and Fissile Materials Management

The PRE-PERLA facility was fully operational during 1990. The final operational
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PETRA facility: Preparation of a sample
for radiometric assay in a hot analytical
box

Completing the assembly and installo-
tion of glove-boxes in ETHEL

The Institute for Safety Technology
(IST)

license has been notified to JRC by the Italian Ministry of Industry and
Commerce. The development of user-friendly instrument software contin-
ues. A gamma data base was completed and used in a performance
exercise.

An international workshop on Plutonium isotopic composition determina-
tion through the MGA codes has been carried out with help from IAEA, EC
and USlaboratories in October 1990. A first assessment and intercomparison
of calorimeters was carried out.

Studies were performed on neutron measurement interpretation models
concerning in particular the theory for time correlation analyser dead time
corrections.

Fusion Technology and Safety

The civil infrastructure systems such as the building, electrical supplies,
heating and venfilation and fire detection equipment for the European
fritium laboratory (ETHEL) have beeninstalled and system testing initiated. Al
experimental and process glove-boxes have been installed in the labora-
tory and significant on-site testing fulfilled. Similarly, the small and large
caissons are finished with only testing still needing to be done. The gaseous
detritiation unit was installed in the building. All principal tritium services such
as the tritium magazine and waste conditioning plant, together with the
radiological protection and general data acquisition and control systems,
are ready for installation. Finally, the commissioning organisation with the
architect engineer was established and the document of proposed fests,
together with initial procedures, has been agreed.
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The Environment Institute
(ED

The El at Ispra executes for the Environmental Protection
programme and partly executes the Radioactive Waste
Management Programme.

H Environmental Protection

Environmental Chemicals
Environmental Chemicals Data Information Network

In 1990 the Environmental Chemicals Data Information Network datafiles on
the environmental fate of chemicals have been improved and extended
through a link-up with Berlin’s Umweltbundesamt; in 1990 ECDIN started to
exchange data with an aquatic toxicity data bank developed by the
University of Minnesota’s Natural Resources Research Institute and the
Research Laboratory at the Environmental Protection Agency of the USA.

Indoor Air Quality and its Impact on Man

Under COST action «Indoor Air Quality and its Impact on Man» the Institute
published the report «Strategy for Sampling Chemical Substances in indoor
aim. A summary report «indoor Pollution by Formaldehyde in European
Countries» is being published whilst a summmary report on «health effects of
indoor air pollution» has been completely redrafted.

Indoor air pollution research activity focussed on the development of
methodologies to characterise pollution sources through small test cham-
bers, including modelling. A methodology to assess organic emissions from
household products was developed and evaluated. A follow-up study of
volatile organic compounds in indoor air on a sample of 13 homes, per-
formed by passive sampling has shown much lower concentration than
1983-1984 readings from the same homes. One reason may be the de-
crease of Volatile Organic Compounds emission sources as solvent-based
consumer products are replaced by water emulsions.

Air Chemistry

Gas particle interaction processes in the atmosphere

The Environment Institute is looking at gas particle interaction processes in
the atmosphere in a bid to evaluate the possibilities of using a commercial

A DOAS system (OPSIS) aligned to a xe-
non lamp for measuring air pollution in
Milan city centre. The optical path is 475
m long, its elevation is 30 m above the
ground. Measured parameters are SO,,
NO,, ozone, HONO and formaldehyde.
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HgsSm3

Measurements of SO,, NO, and ozone by
OPSIS spectrometer aligned to a xenon
lomp taken in Milan city centre
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The Environment Institute
(ED)
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differential optical absorption spectrometer to obtain simulfaneous infor-
mation on concentration levels of pollutants (NO,, O,, HCHO, HONO) and
characteristics (fotal number concentration of particles, mean particle
diameter) of liquid water aerosols present in air. A preliminary study on the
formation of HONO in polluted air in the presence of fog, was performed in
the frame of a project aiming fo analyse the influence of liquid aerosol on
the physical-chemistry of some pollutants.

A detailed study of the reaction of dimethylsulphide with the nitrate radical
was carried out in a smog chamber and in large Teflon bags as part of the
Environment Institute’s research into the atmospheric oxidation and cloud
forming properties of organo-sulphur compounds in the marine atmos-
phere. Methanesulphonic acid (MSA) and SO, have been found to be the
most abundant sulphur-containing products, fogether with H,SO, in minor
quantities. Significative differences have been found in the gas to particle
conversion of MSA and H,SO,.

As part of a continuing work info night-time oxidation of biogenic unsatu-
rated hydrocarbons, smog chamber studies on mechanism and products of
the reactions between the nitrate radical and dialkenes were performed.
Unsaturated carbonyl nitrates have been found as main reaction products,
contrary to the case of the daytime oxidation of dialkenes by OH radicals.

Air Pollution - European Monitoring Network

Tracer technique

In the field of atmospheric transport and dispersion of pollutants a tracer
technique has been developed that can be applied from short to very large
distances. The technique is based on a mobile laboratory, consisting of a
van equippedto measure perfluorocarbon compounds collected at ground
level and at altitude. The measurements are backed by three dimensional
acoustic radar data - providing wind profile - and by a mobile
micrometeorological station.
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The meteorological information is then used as input data to the various
atmospheric fransport models, producing values of the tracer concentra-
fion which are easily compared with the measurements. The whole scheme
has been successfully tested on the lake district around the Ispra site and
used on larger distances such as some alpine valleys under the TRANSALP-
TRACT project which is a sub-project of the EUREKA environmental project
EUROTRAC.

Water Quality
Quality of the European Community’s biggest lake, Lake Garda

Research into the environmental quality of the European Community’s
biggestlake, Lake Garda, wascompleted. The results show that the Benaco’s
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actual tfrophic state of the lake lies in the lower limit of mesotrophy. As far as
the heavy nutrient levels which still affect the lake go, a further 65% reduction
is needed before the lake will reach the final objective laid down by the
Lombardy Region’s General Water Clean-up Plan.

Heavy metal and organic micro-pollutant levels in lake water and in some
fish species are considerably lower than those laid down as acceptable for
human consumption. No significant heavy metals and organic micro-
pollutant contamination was found in lake sediments. This investigation
constitutes animportant contribution to the numerous initiatives which have
been launched fo form a positive action plan for the restoration of the Po
river basin.

Chemical Wastes
The OIL-PCB MANAGER (OPM) information system

As part of the Chemical Emergency Management decision support system,
the OIL-PCB MANAGER (OPM) information system was developed to man-
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age containers and electrical devices with PCB (polychlorinated Biphenyl)
contamination levels above the permitted EEC limit (EEC Directive 89/677).
It is also a support system helping decision-makers fo coordinate, prevent
and mitigate emergencies at different complexity levels: installations, sites,
containers, oils/fluids.

OPM is designed to help legally responsible agencies such as regions,
provinces, health authorities and utilities which deal with containers holding
PCB fluids. It is organised in a modular way and it can satisfy the users’
changing requirements, OPM includes a data base management sysfem
with on-line help menus, a flexible reporting system, bibliographies on
current legislation, PCB fluids, accidents involving related chemical com-
pounds and a risk priority module. New modules are under development for
the evaluation of operating apparatus status (prevention), for emergency
management and for geographical data representation.

Environmental Studies on the Mediterranean Basin
The MITO project

The Institute joined forces with scientists from Italy, France, Spain, Portugal
and Greece for the MITO project of microphyte toxins. The MITO tfeam have
decided to concentrate on four major areas: flow cytometry, aquatic
biotoxins, algal physiology and remote sensing. A Steering Committee of
Mediterranean Country representatives was set up fo manage a series of
laboratory intercomparisons on critical environmental pollutants.

Priority will go to work on mercury, arsenic and PCBs and other persistent
organochlorine compounds and the first test materials, including tuna fish
muscle tissues and a macro algae material have already been prepared.

B Radioactive Waste Management

The aim of the Environment Institute activities in this field is the assessment
of the long term safety of waste disposal sites. Scientists assess the safety
of the different geological formations being considered for use as waste
disposal sites in the European Community.

Scientists studied the migration behaviour of inorganic contaminants in
ground waters, resulfing from leaks from a geological repository. Special
emphasis was placed on the development of non-invasive speciation
methods and on the quantitative description of refention mechanisms.

Anaerobic sampling and analysis of
natfural waters in connection with the
in-situ sfudies of pollutants migration in
geological formations
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High spectral resolution scanner image
taken over the Ardéche,

The Institute for Remote Sensing Applications
(IRSA)

The IRSA executes the programme on the application of
remote sensing techniques

B Monitoring of Land Resources and their use.

The Ardéche experiment

The Ardéche experiment deals with land-use mapping and land-cover
statistics over the French department of Ardéche by automatic processing
methods using mainly LANDSAT THEMATIC Mapper data (30m resolution). In
1990 the Institute used multitemporal processing fo map agricultural and
vegetation classes automatically and the global results of this work, cover-
ing some 5600 Km? will soon be available for the whole department

B Advanced image processing

Image segmentation algorithm

A first version of an image segmentation algorithm combining interactive
region growing and spectral spatial clustering was obtained. Moreover, the
Institute made considerable progress using artificial infelligence in improv-
ing image classification.

M Global Change studies

Tropical vegetation burning

Being a major agent of change and a most important link between
biosphere and atmosphere, tropical vegetation burning was given particu-
lar attention by the Institute in 1990. Comparison between satellite sensor
data at different resolutions has begun to provide guidelines for a global
biomass burning monitoring system.

B Monitoring of Marine Environment

Sea modelling

1990 has been a transition year for the Global Change Studies programme,
Monitoring of the Marine Environment, Sea modelling at the JRC started
from scratch only two years agoin 1988 and in 1990 was still largely at the fest
stage whereby hydrodynamic numerical exercises were done fo both
familiarise staff with the available models and to analyse model behaviour.

B Advanced Technology

Microwave Remote Sensing Activity:

the Institute concentrated on the development of all-weather remote
sensing technigues in both operational and scientific work. 1990"s most
significant developments are summarised below :

development and construction of the European Microwave Signature
laboratory has continued successfully (see section 3.3.).
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Spatially aligned satellite image of sea
surface temperature of the North West
African coast

The Interim Microwave laboratory was used extensively. New approaches
to calibrate dispersive polarimetric signatures were investigated and tested.
Two and three dimensional radar imaging techniques have been devel-
oped and successfully applied.

The Radar Signal Processing Facility was upgraded, new hardware compo-
nents added and software tools integrated. The team developed a whole
suite of software tools such as a package to analyse interactively multi-
channelradar data sets, which enhances radar features and a package to
analyse multifrequency polarimetric radar data. When the Institute put the
latter in the public domain more than 50 groups from around the world
responded.

The first elements of a Radar Simulation Workstation were developed,
among them a radar wave forest interaction model based on different
forest components.

The MAESTRO 1 airborne SAR campaign continued through the data
delivery, distribution and analysis stages. The ground data were compiled,
tested, verified and integrated into the data base EURACS.

Field Radiometry

Analysis of field data acquired during the EISAC tests was concluded and
proved essential in that it showed the airborne GER spectroradiometer had
been incorrectly calibrated. This was adjusted.

Laserfluorescence remote sensing

CISE Milan delivered the airborne laser fluorosensor to Ispra in February
where it was installed in a transit van. Oil measurements show that it is
possible to record the time resolved fluorescence spectrum with a laser
pulse up to about 200m from the target. These preliminary results have
already attracted a great deal of interest from both scientists and the major
oil companies.
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Neural networks for remote sensing images:

The major goals of the first year of this project were met and useful results
aftained under IRSA’s fwo main study themes:

Wind/Sea surface temperature (SST)

IRSA used low resolution satellite and meteorological data to produce SST
and windfield maps of two selected sites, representing upwelling and non
upwelling areas, of the North-West African Coast, Cap Ghir and Capo
Blanco. Ten small windows were exfracted for the SST data set. The generic
neural network has been designed and tested with the fime series of SST/
windfield maps which allowed IRSA to significantly reduce the mean pro-
duction error for SST. The tests also indicated the specific influence of wind
direction and intensity on the behaviour of the upwelling phenomenon.

Pattern recognition and classification of remotely sehsed imagery

Use of neural networks in pattern recognition was reviewed and a theoreti-
cal study on the suitability of different types to image classification carried
out. IRSA identified backpropagation networks as the most appropriate
type for its needs and produced relevant simulation software which were
used to classify some LANDSAT Thematic Mapper scenes over France and
Greece. The results indicated that classification by this method was feasible
but that more work to optimise network training and speed up computation
was needed before it could be put intfo operation.
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Trigger DISARIED
Gain = 4
Hem =2

A spectro-temporal image - a typical re-
sult in the study of a water column re-
sponse to validate the measurement on
oils using the laser fluorosensor -~
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NINETEEN projects were financed in 1990 of which ten
were new and nine continued the previous year’s most
successful projects. The JRC’s expanding environmental
pollution and food and drug standards activities place
increasing demands on chemical analysis techniques.

The main achievements of JRC Exploratory Research projects in 1990
were:

~ Laboratory for Separation Science
. (The Environment Institute)

The activity is related to hydrophylic substances, biopolymers, biological
pharmaceuticals and air pollution samples. This research involves the
optimisation of separation techniquesintandem with Mass Spectrometry
to determine trace and ultra-frace amounts of chemicals in different
matrices.

This year the separation techniques developed were Microliquid Chroma-
tography and Capillary Electrophoresis. Both systems have been success-
fully linked to Mass Spectrometers using fast atom bombardment for high
yield softionisation. The Institute reached detection limitsin the subpicomole
range for peptides and continues work on other chemical classes.

_Innovdtive Laser Technologies
~ for Chemical Analysis
(The Environment Institute)

The goal is fo develop laser induced ionisation and fluorescence meth-
odologies coupled with mass spectrometry to obtain unprecedented
sensitivity (single atom) and isotopic selectivity. An experimental fluores-
cence/furnace system was assembled and optimised to determine a
toxic element (thallium) in bioclogical samples such as human brain tissue,
urine and other samples, with the detection power of 0.1 femtograms
(10'® @) in 10 microlitres of solution.

For the first time an experimental demonstration was achieved of a novel
photon detector based upon the ionisation of magnesium in a flame.
Photons due to spontaneous Raman scattering were observed, and al-
lowed absorption oscillator strengths down to 10 (forbidden transitions) to
be detectedforatomic spectrallines. Simultaneous absorption, fluorescence
and ionisation measurements are underway to characterise the ionisation
detector in terms of quantum efficiency and ion yield.
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The fifth International Symposium on Resonance lonisation Spectroscopy,
jointly coordinated by the Institute of Resonance lonization Spectroscopy of
the University of Tennessee (USA) and the Environment Institute was held in
Varese from 16 to 21 September 1990.

Neural Network
(The Institute for Systems
Engineering and Informatics)

Scientists believe that computers can learn from experience to perform
certain tasks in the same way in which the human brain is believed to
operate; this could lead to important advances towards the integration
of computers into daily life. Several projects based on this hypothesis are
ongoing and have lead to link-ups with other institutes involved in
different aspects of computer science.

O  Application to Time-Series Analysis

The scope is that of performing uni- and multivariate time series analysis on
data samples by Neural Network (NN) technique. A software package for
systematic exploration of the NN-capability has been implemented. Appli-
cations to data banks on industrial conjuncture for multivariate time series
forecasting have been performed.

O Applications to Remote Sensing Images
(in collaboration with the Institute for Remote Sensing Applications)

Remote sensing images contain information not directly accessible to
normal statistical analysis but often appreciable by the human brain «at
sight», Data sefs also include spatial, temporal and spectral patterns
recognisable only after extensive data handling and in future the data sefs
will become even more complicated and extensive.

Image classification using neural
network techniques
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Two application studies are underway with very encouraging results. One
depends on a time series of the upwelling phenomena off Northwest Africa
(wind field and sea surface temperature), and the second uses spectral
data from Landsat and Spoft for classification purposes.

O  Exploitation of Biological Adaptive Systems for Process Control
(Institute for Systems Engineering and Informatics)

The objective is to perform a comparative study of three adaptive tech-
nigues of a «biological» nature for the control of dynamic processes. The
three adaptive techniques which have been studied on a number of
benchmark exercise are the Genetic Algorithm, the Neural Networks and
the Immune Network.

A working group on Biological Adaptive Systems has four members: JRC -
ISEl; Brussels Free University; Ecole Polytechnique, Paris; Universita degli Studii
diSiena. The benchmark exercise undertaken consists of four case studies of
increasing complexity, namely, asimple tank, a cart-pole, asimulated robot
and a pumping system of a nuclear plant. Each exhibits at least one of the
following characteristics; non-linearity, instability , inverse stability, unmodelled
dynamics and unstructured perturbations.

Boron Neutron Capture Therapy
(Institute for Advanced Materials,
Petten/Institute for Safety Technology)

The clinicians sub-group of the concerted Action of the European
collaboration group on Boron Neutron Capture Therapy specified the
parameters of the neutron beam, namely:

- a neutron fluence >10° n/cm? sec;
- amean neutron energy <8.1keV;
- an incident gamma dose < 0.5 Gy per treatment of 3 x 102 n/cm?,

This epithermal neutron beam was commissioned on fime in August, and
immediately the following programme was launched:

- design, construction and installation of the shielding walls of the irradiation
room;

- characterisation of the epithermal neutron beam;

- start of radiobiological experiments with cell cultures and instrumented
phantoms;

- design of the target for Selenium production infended for PET (diagnostic)
work.

The principal goal now of this project is to produce sufficient data within
two years to determine the healthy tissue tolerance in a patient during
the planned treatment.
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- Acoustic Aerosol Scavenging
 (Institute for Transuranium Elements)

Encouraged by the successes of the previous year with the application
of a high intensity sound field to particle agglomeration and elimination
from static atmospheres, the Institute made new in-roads in 1990.

- contfinuation of studies under static conditions with higher sound intensities
(£ 1kW)

- initiation of experiments under dynamic conditions

- experiments at frequencies < 21 kHz and employment of seed aerosols fo
accelerate coagulation

- theoretical and practical preparation of particle drift experiments using
Oseen Forces.

Throughout this research the ITU considered industrial applications.
Acoustic aerosol scavenging can be used to purify flue and off-gases
Aerosol parficle agglomeration in a under dynamic conditions o improve industrialfilters by pre-treatment of
sound field. aerosols. It can also aid fire fighting in confined spaces and improve
visibility in tunnel fires and smouldering, underground rubbish dumps.

The ITU has now applied for a patent for its unique «acoustic chamiber for
aerosol pre-conditioning of industrial off-gases».
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JRC AT WORK FOR OTHER COMMUNITY POLICIES

Besipes contributing to the Community research policy through
the specific research programmes, the JRC is called on by other
Directorates General to carry out studies or provide advice and
services necessary tofurtherthe policiesforwhichthey areresponsible.

This work is commissioned by establishing contracts between the
customer Directorate General and the JRC. It represents a very
small but important part of the Commission's technical support
needs; important in view of the JRC’s particular range of expertise
and its independent and objective point of view.

The most important JRC contributions concern the following fields:

- the development andtesting of instruments and data evaluation methods
(of interest to IAEA and the EURATOM Safeguards Directorate) for
verification activities in EC nuclear facilities,

- the development of methodologies which integrate remote sensing
data in the elaboration of statistics for crop acreage and agricultural
production in the EC,

- the development of monitoring techniques to protect the health of
workersinindustry and the assessment of the industrial risk to the Public,

- the protection of the environment in several of its aspects such as
atmospheric pollution, water quality, dangerous and toxic waste and
chemical control,

- the work of the laboratory for food analysis with special reference to
wine and the rational use of energy and the demonstration of new
energies.

Some of these actions are long-term, while others involve quite

rapid responses to specific policy questions.

Figure 1 In 1990 JRC scientific and technical work accounted for 15% of the
JRC Support JRC budget, compared with 13% in 1989 and 10% the year before;
to EC Policies Figure 1 shows how this support was divided amongst the various
Breakdown (%) Community policies. 900
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International Cooperation

W IAEA Safeguards
(CBNM, Environment, Safety Technology, Systems Engineering and
Informatics, Transuranium Elements and Administration Directorate)

The IAEA Safeguards inspectors receive technical support in a large
variety of disciplines such as nuclear measurement, sealing and surveil-
lance techniques and accountancy methods. In 1990 the JRC and the
IAEA carried out a major review of the support work in order fo concen-
trate efforts on a more limited number of tasks.

The main achievements are as follows:

- arobot for the preparation of samples in view of their mass spectrometric
analysis is being installed at the Gatchina reprocessing plant (USSR) for
long-term field testing:

- a two week physical inventory verification exercise on highly enriched
uranium material has been organised at the PERLA facility in Ispra;

- several Non Destructive Analysis calibration campaigns were performed
jointly with IAEA staff on Plutonium measurements by high-resolution Gamma
spectrometry;

- a laser profotype scanning system developed at the JRC has been
installed at a spent fuel storage pond in Saluggia, Italy for field testing.
Furthermore, a TV camera and a time lapse recorder were connected to
the system and may be triggered by an alarm coming from the laser
system;

- the image processing system for reviewing aid, installed at IAEA head-
Sample preparation by robofts for subse- quarters which is now being tested by IAEA staff;
quent safeguards analysis by mass

spectrometry - sealing systems for Mixed uranium plufonium oxide fuel assemblies have

been studied and two laboratory prototypes were constructed;

- support was provided to the improvement of the IAEA safeguards informa-
tion systems and more particularly for the transit matching of declarations;

- the study of the solid spike technique for reprocessing input analysis has
been completed and is to be tested in hot conditions.

W Programme of Assistance and Technical Cooperation
in favour of Developing Countries (PACT)

Under an agreement with the IAEA around 10 scientists, from different
developing countries, have spent up fo 12 months at Ispra on a DG | grant,
training in advanced analytical techniques such as atomic absorption
spectrometry, X-ray fluorescence spectrometry and instrumental analytical
chemistry.
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Yearly average temperature of the
Cenfral East Atlantic Ocean for 1983,
Such Data is a clear indicator for the
coastal upwelling phenomena off the
N.W. African coast, currently under study

International Cooperation

B Application of remote sensing to marine productivity

(Remote Sensing Applications)

Application of satellite images has been concenfrated on Global Area
Coverage (GAC) images from NOAA satellites. All available GAC images
from January 1981 to December 1984 have been processed into monthly
composites of Sea Surface Temperature maps. Together with the wind data
which have been processed for the same period they constitute a unique
datasource for meso- and large scale studies of oceanographic conditions
in the area. This data set is examined within the collaboration agreement
with Morocco and simultaneously used for network applications at the JRC.

The software for processing AVHRR data has improved and is now in a state
that should allow for wider distribution. Negotiations with software distributors
were due to be finalised.

A joint project with the University of Las Palmas lead to the first systematic
assessment of the oceanographic conditions in the waters surrounding the
Canary lslands. Separate studies are carried out onthe wake effectinthe lee
of the islands and on the characterisation of the turbulent «giant filament» in
the Cap Blanc area.

Work with Morocco has been stepped up. In 1990 the Institute and Moroc-
can scientists jointly researched the production and analysis of GAC data
and meteorological data,drew up pilot projects to study aquiculture and
macro algae, and set up numerous oceanographic campaigns for 1991.
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Vacuum and inert gas hot press (max.
femp. 1800°C, pressure 22 tons) used for
ceramic processing and ceramic joining

Industrial Policy

B World Shipbuilding Data Bank
(Systems Engineering and Informatics)

The object of the project is to establish an easily accessible and inde-
pendent register of world shipping ftonnages.

B Standards for ceramics
(Advanced Materials)

The availability of stfandards and pre-standards at an early stage of
tfechnological development is vital in order to promote innovation, the
application of the technology, market diffusion and acceptance. In
1990 the Commission mandated the Institute for Advanced Materials to
carry out a standardization programme for advanced ceramics. Some
forty standards and pre-standards for tfest methods, for powders, coat-
ings, monolithic and composite ceramics are under preparation.

During 1990 the Institute’s work has helped the Commission through:

- the leadership of/and participation in CEN working groups,

- participation in standards drafting and round robin exercises,

- the organisation of a workshop on the Classification System for Advanced
Ceramics,

- stimulation of pre-normative R & D actions in cooperation with Community
Bureau of Reference,

- initiation of an interlaboratory test concerning tensile testing,

- development and improvement of test methodologies for mechanical
properties and non destructive testing.

B Pharmaceutical Data Bank
(Environment)

Work continued on the prototype data bank with staff from the Environ-
ment Institute giving several presentations about the data bank to
representatives of other Directorates General, Member States and the
pharmaceutical industry. A feasibility study which should form the basis
of an agreement to construct the system has been prepared and
distributed.
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Ultra clean laboratory used for sample
preparation in frace metal studies

Social Policy

B Biological Monitoring and Occupational
Exposure to Chemicals(Environment)

Five monographs on biological monitoring have been published in the
last year. Staff have edited the second volume on the toxicology of
chemicals (EUR 12029 EN) containing the scientific conclusions on 21
substances.

B Renal Insufficiencies and Trace Metals
(Environment)

Areport onthe frace metal contamination of patients by dialysis equipment
«Trace metals in dialysis fluids and assessment of trace metal exposure of
patients on regular dialytic tfreatment» was finalised and presented to the
XVII Congress of the European Society for Artificial Organs. Other studies
concermed the frace metal level in autopic tissue as well as in potential
indicators of exposure (skin, hair, nails), the trace metal exposure of uremic
patients during the treatment of the patients with CaCO, drugs from dif-
ferent origin, and the effect of Al foxicity on superoxide dismutase in vitro.
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One of the 5 regions (Bayern, Germany)
covered by the Regional Inventories
study. Image (Landsat TM) and classifi-
cation results are shown for an area near
Niederbayern (courtesy of GAF)

LANDSAT T™M

192/26, band 4-5-3, may 29, 1989

Common Agricultural Policy

B Application of remote sensing
to agricultural statistics (Remote Sensing Applications)

The methods of remote sensing control have been applied in three
regions of the South of Italy and two in the North of Greece. They have
allowed the FEOGA to have a much more objective knowledge of the
real surfaces planted with durum wheat. In October 1990 a complete
review of the methods and results was undertaken. A very efficient and

COMMISSION OF EUROPEAN COMMUNITIES = JRC ISPRA
AGRICULTURE PROJECT
REGIONAL INVENTORY 1989 — BAVARIA (NIEDERBAYERN/OBERPFALZ)
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Multiple incubator for anaerobic bacte-
rial cultures in the laboratory for micro-
biological food and drug analysis

Common Agricultural Policy

economic method is now available to control the global data provided
by the local regional or national bodies in a completely independent
way. It uses coverage of satellite images and some limited ground
observations. The success of these inventories induced the FEOGA to
launch more in depth analysis for the next two years where not only
global data at the regional level would be checked but also individual
statements from farmers will be investigated.

H Registers and Control of Surfaces
through remote sensing

The Institute for Remote Sensing Applications uses either aerial or satellite
observation techniques to set up registers to monitor agricultural sur-
faces. Topics include:

- Olive tree register: the Institute offered contfinuous support in this field and
has almost completed its work in Italy.

- vineyard register: as this was a new activity in 1990 the Institute studied the
different methods used in various countries through documents, tfechnical
visits and workshops.

- cifrus register: support in this area is just beginning and the complete
method is being studied.

M Laboratory for food analysis
(Environment)

A first batch of 150 wines from the area of Franconia (Germany), 1989
vintage, was analyzed to evaluate the influence of geographical pao-
rameters, grape variety, grape ripening, fermentation parameters etc.,
on the deuterium concentration and a data bank of these samples was
installed. Staff investigated the reliability and reproducibility of the Nu-
clear Magnetic Resonance (NMR) method and organised a European
round robin experiment applying the NMR-method for 1991,

To define the main practical procedures for the creation of a European
Databank,acollaboration with the «Centre Européen d’Analyse Isotopiques
Spécifiques» in Nantes, has been established. A cooperation with national
wine experts, and national NMR wine laboratories has been established.

JRC ANNUAL REPORT 1990



AIN

HIEVEMENTS
AND

MILESTONES
-

JRC
S/T Support
to Community Policies

An example of the use of AVHRR images
for bush fire monitoring. The image is of
the border between Guinea and Libe-
ria, West Africa.

Transport Policy

B Aircraft Incident Data Base
(Systems Engineering and Informatics)

The Institute for Systems Engineering and Informatics submitted a final report
on the state of the art for cabin’s material flammability to DG VII. Staff also
analysed existing documents and carried out a first investigation on stand-
ards for distributed data base systems query methods.

M Air Transport

At the request of DGs Il and VI, the Institute for Prospective Technologi-
calStudies examined future trends for airfransport in fwenty to thirty years
from now and in September published a first report «Pre-Lotos Study -
Long Term Outlook of Air Transport».

Development Policy

B Application of remote sensing to the
monitoring of tropical vegetation

(Remote Sensing Applications)

The Institute for Remote Sensing Applications monitors food crop produc-
fion in West Africa as well as forecasting future crop yields.

In 1990 the Institute carried out an analysis of the relationship between
official crop vyield figures and vegetation readings derived from satellite
data. Scientists also plan a detailed campaign for measuring planted
acreages in 1991.

Workinto the impact of vegetation condition on water resources in West
African river basins was also advanced. The Institute has nearly finished
preparing alow resolution satellite sensor data (AVHRR) time series for 15
major West African watersheds and is making good progress with the
establishment of aninterface between remote sensing data and existing
hydrological models.

The Institute continued compiling the tropical forest inventory. Scientists
developed a classification procedures for the identification of tropical
forest stands on AVHRR data and various fechniques for regional or
continental scale monitoring which are to be used in Africa and South
East Asia.

A detailed study into the role of fire as an indicator of active deforestation
is under way. Staff have started to design a global forest inventory strategy.
including the development of the first ERS-1 SAR data workstation dedi-
cated to forestry application.

JRC ANNUAL REPORT 1990



MAIN
CHIEVEMENTS

AND

MILESTONES
-

JRC
S/T Support
to Community Policies

Distribution of NO, in the Rouen-Le Ha-
vre region of France (Average concen-
frafion values in ug/m?® from 1.4.90 to
30.6.90)

Environmental Policy

JRC provides DG Xl with technical assistance in the draffing and imple-
mentation of legislation on Chemicals, Atmospheric Pollution, Water
Quality, Chemical Waste, Industrial risk and Major Accidents.

B Chemicals
(Environment)

The EINECS inventory was published in the Official Journal of the EC in
June. The Ispra team worked on updatfing annex 1 of the dangerous
substances directive which lists substances subject to classification,
packaging and labelling rules. With a view of harmonizing procedures for
the risk evaluation of new chemicals, a workshop was held in Ispra with
representatives of the competent authorities and the chemical industry.

To encourage the application of Directive 79/831/EC on testing require-
ments and testing guidelines for chemicals the Institute and DG XI co-
hosted a workshop aftended by representatives of industry, research
institutions and the Member States (development of European reference
soils).

Development work and validation efforts for promoting the application of
quantitative structure-activity-relationship in screening chemical risks was
stepped up significantly and staff evaluated models for the estimation of
physico-chemical properties, environmental distributions and acute toxicity.

B Atmospheric Pollution
(Environment)

The Central Laboratory for Air Pollution put forward an instruction manual
for SO, and Black Smoke monitoring procedures at use of EC networks.
Staff drew out a programme to compare the performance of different
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«Community Documentation Centre on
Industrial Risk»

Environmental Policy

NO, calibration methods. A test atmosphere generator was set up to test
air, the sampling manifolds of monitoring stations and the diffusion tubes
used in the new design of the Paris and Rouen NO, networks.

B Water Quality
(Environment)

Work on standard pattern and reference methods of analyses set out in
Annexes Il and lll of the EC drinking water Directive 80/778/EEC was
completed, as was preliminary research into new substitutes for STTP in
detergents. Preparatory Work conceming the proposal for a new direc-
tive on ecological quality of Community waters has been completed.

Work on the non-point sources of molybdenum and boron has been
completed, while the results on the point sources of zZinc, nickel and copper
are close to completion Studies on non-point sources of Be, Tl, Sb and point
sources of As, B, Mo have been started.

B Waste
(Environment)

A laboratory study on fast screening methods for in-field defermination of
PCBs in waste oil has been completed and an arficle submiftted to
«Chemosphere».

B Biotechnology Hazards
(Systems Engineering and Informatics)

Advise has been given on a number of scientific and technical issues raised
during the finalisation procedure of fwo directives on genetically modified
organisms which appeared on 23 April 1990. This work included participation
in infergovernmental meetings within the EC and OECD.

Preliminary needs for guidelines on good practices for microbiological work
and industrial large scale work have been identified.

B Major Accident Reporting System
(Systems Engineering and Informatics)

Operation of the Major Accident Reporting System has contfinued asin
previous years through analysis of accident topologies, causes and
preventive measures. A total of 95 accidents are now on file and, using
the lessons learnt from them, an EC report on preventive policy is being
finalised.

The Community Documentation Centre on Industrial Risk has collected
around 1500 documents and publishes information in a regular series of
documents. Staff have finished a comprehensive report comparing na-
tional approaches with the safety report which will be available from the
Centre. A meeting with national safety inspectors af Isprain October looked
at the comparison of safety reports on LPC storage.
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Iradiation facility for the production of
the radioisotope 68-Ge with (from right
to left) x-y-scanner, beam diaphragm,
iradiation chamber, sample holder and
lead shielding

Environmental Policy

Astudy onemergency preparation andthe response to major accidents
in the UK and Germany was completed as a first step to the improved
exchange of national experiences between the Member States,

The results of the Varese conference in 1989 have been published in a book
«Communicating with the public about major accident hazards» and have
been the subject of a subsequent workshop in which even field experience
from pilot studies was discussed as the basis for guidelines. A pilot study has
been performed on two Italian Seveso sites and the results published in «Risk
information needs of communities near Seveso sites». A larger study cover-
ing sites situated in four European countries and aiming at a cross national
comparison has been completed and the results are being assessed.

H Standardisation of Quality Control Protocols
for Cyclotron Produced Radiopharmaceutics
(Advanced Materials)

Production of radioisotopes for medical use with a Cyclotron could be
hampered by insufficient radiochemical and chemical purity, which
could be a health hazard to both patients and medical staff. For this
reason:

- the precise cyclotron energy used to produce the appropriate nuclear
reactions must be known to avoid the presence of other radionuclides;

- the production yield must be known;

- radiochemical and chemical quality control must be defined.

The Institute for Advanced Materials is working to provide DG XI with
protocol pre-normative proposals for all three points in different isotope
productions.

In 1990 the firstisotopes of interest have been chosen and work has been
initiated. The Cyclotron energy is being defined accurately, with a newly
developed procedure. Work on Ga-67 and Ga-68 is already off the
ground.

B Ocean Colour European Archive Network
(Remote Sensing Applications)

Ocean colour data are of invaluable help in monitoring the marine
environment andits bio-geo-chemical processes, such as algae, blooms
eufrophication events and sediment transport. The task of ensuring
diffusion and use of such data has been approached in the OCEAN
project initial phase, in collaboration with the European Space Agency.

Work carried out so far includes the generation of a European CZCS data
catalogue, as well as the definition of improved data processing algorithms
and of new data archiving formats. The definition of the hardware/software
environment for carrying out OCEAN activities has being completed and
suitable workstation systems have been installed at Ispra and the European
Space Agency. Implementation of this software system to produce image
data (integrated with geometric and atmospheric parameters from those
in station), has allowed data processing and archiving to start.
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A CZCS image of the Southem
extent of the Baltic Sea, taken
in the summer when the water
temperature is high (17-20°C),
shows a great concentration of
pigments covering a large area

Work on the soffware needed to derive marine environmental parameters
from the image data was also started. Following the establishment of an
OCEAN project expert group, afirst core sample of applicatfion demonstra-
tion projects was selected to provide requirements and guidelines for the
mass production of such value added data. The diffusion of information on
the OCEAN project has continued with presentations at a number of
conferences and seminars.

B Corine Land Cover: Methodologies for Land Cover Mapping
and Revision by Remote Sensing

The Corine project has established a methodology for a Land Cover
data base which has provided land cover classification for selected
areasin Europe. The Institute for Remote Sensing Applications is currently
updating both its information and its data gathering methods. In 1990in
particularthe Institute issued computerised visudl interpretation methods
to update the Corine Land Cover data base of Portugall.
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Non-nuclear reference materials;
handled in support to the "Bureau
Communautaire de Référence "(BCR)

Environmental Policy

B Radioactivity Environmental Monitoring
(Environment)

The Radioactivity Environmental Monitoring Data bank was used to
produce the monitoring report on environmental radioactivity 1984-1986
and establish guidelines for the 1987-1989 report,

About 3000 pieces of source data are now available on-line in the REM
Databank and a pilot PC version working on more limited sets of datahas
been distributed.

Data on radioactive discharges from nuclear installations for the 1977-1987
period have been assembled in a PC-based data bank. An inventory of the
monitoring networks of Member Countries has been presented to nationall
experts and a critical analysis is under way.

Community Bureau of Reference

The Central Bureau for Nuclear Measurements continued its support
through storage, control and distribution of BCR reference materials. It
producedreference materials fortwo sediments, two soils and milk (frace
elements) as well as studies on fly ash (dioxin), liver (vitamins), orange
juice (sugars, aminoacids), grape juice (sugars, aminoacids), port-wine
(numerous component) and milks (dioxin).
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Telecommunications,
Information and Innovation Policy

The Institute for Advanced Materials (AM) has been mainly concerned
with the conclusion and evaluation of the materials database demon-
strator programme. In this context a new framework for pre-normative
work has been developed to support the Commission and provides a
new approach to scientific and technological information. Dubbed
Information Engineering, the new approach meansthat information can
be integrated info modern computer systems and used to exchange
databetween them. Proposals for cooperation between DG Xllland the
Institute have been developed from these new ideas. The results of the
demonstrator programme were presented af several infernational con-
ferences.

The Institute for Systems Engineering and Informatics (ISEl) has confinued
its scientific and promotional assistance to various international network
projects, namely:

- | X1 pan-European back-bone network

- ERCOFTAC (European Research Community on Flow,
Turbulence and Combustion) pilot centres

- high speed networks for corporate and public use (ESPRIT-2).

In the area of Applications of Soffware and Knowledge Engineering,
contribution was given to two projects, namely:

- KWICK, an Intelligent Agents System for the integration of multimedia
engines operating system functions, for which acquisition of data for the
first phase of prototyping and functional definition of the envisaged
Supervisor and soffware environment were made.

- ARCHON, an architecture for cooperative expert systems in a series of
industrial process control applications. Development was startfed on the
Man-machine Interface Layer of ARCHON Virtual Machine. In particular, a
prototype of the User Interface Agents of the Machine was set-up.
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Climatized cal