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Table 5: National and International Projects in the Col

Considerable effort was put into the joint ESA/JJRC AGRISCATT campaign and
flights were made over four European agricultural sites (essentially the same
as for AGRISAR) with one scatterometer and Synthetic Aperture Radars. The
JRC participated in this airborne experiment by developing, together with ex-
ternal experts, a catalogue of standard ground data parameters to be col-
lected in parallel with the flights. A number of contracts were placed which
assured the requisite collection of ground data. The data quality is now be-
ing evaluated.

To transform these efforts info a useful tool for microwave remote sensing, the
JRC also initiated a first aftempt to create a radar cross section database,
EURACS. This data set will contain standard ground parameters as well as
calibrated, verified radar cross sections. This was a first feasibility study on the
structure of such a database.

The third activity was the preparation of a demonstration project within the
US/German-ltalian SIR-C/X-SAR Shuttle experiment. The proposal is placed by
the JRC within the framework of the planned ERS-1 pilot-project. The selected
application was to forestry.

laborative Programme for LFA

Title of the project

Management Models using Remote Sensing and GIS in
Land Use and Forestry

Land Use monitoring (forestry, grass-land)

Land Resources Management in Uplands

Soil Water Management for agricultural area

Development of Land Information System using SGEOS
(forestry, grassland, agricultural land use)

Remote Sensing and Agrohydrology

|dentification of ecological-economic changes in fragile
mountain zones

Study by RS of the effect of decline in agriculture and
natural environment in Uplands

Inventory of Vegetation Coverage and soils

Development of and operational model for crop inventory
and land potential

Use of physical socioeconomic indicators for less
favoured areas buy the use of SGEOS data

Information system for land use planning using SGEOS data

Land Use in LFE (stress due to moist cond., olives,
cereals, heathlands)

Area

Denmark, Greece and France

Central Ireland

Northerm Wales, UK

Netherlands, Greece, France

Transitional test-site Ardennes-
Eifel-Limburg-Lorraine-
Luxembourg

Famenne southern Belgium

Central France

Central France

Ardéche, France

Tuscany, ltaly

Puglia, Italy

Axios plain, Northerm Greece

Messina province, SW
Peloponnes, Greece

Institute responsible and collaboration

Bureau of Land Data, Vejle Denmark, France, Greece,
Ireland.

University College Dublin, Trinity College Dublin et al.

Institutes and Agencies in Wales - Institute for terrestrial
ecology, Bangor, UK.

Institute for Land and Water Management Res.
Wageningen, Netherlands, France, Greece

Eaux et Foréts/CEPS-INSTEAD, Luxembourg, Germany,
France, Belgium and Netherlands

Lab. d’Hydraulique Agricole, Gembloux - B.

CNRS Paris, France

RS Unit, Ministry of Environment, Neuilly, France

Ministry of Agriculture, Paris, France

IATA, Florence, ltaly

Aquater, S. Lorenzo, Italy

School of Agriculture, Thessaloniki, Greece, France, Uk.

Laboratory of Geography, University of Athens, Greece
Greek Institutes and organisations, France, UK, Belgium.
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Industrial Hazards

Figure 98: Ispra Risk Management Support
Systems (IRIMS); an example of data output
describing the road network in Europe and
generation of different paths from Menningen to
Paris. The cargo transported is 100 tons of
chlorine whose HAZCHEM code can be seen in
the left top corner of the map
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The Industrial Hazards research programme has been better defined. These
activities complement the shared-cost multiannual programme in the field of
Maijor Technological Hazards and support the regulatory actions of DG Xl within
the frame of the EC directive on “Major Accident Hazards of Certain Industrial
Activities”,

Accident Prevention

The Benchmark Exercise on Major Hazards Analysis (BE-MHA), which aims to
compare risk studies independently performed by different expert teams on
the same subject, has been finalized. The BE-MHA aims at establishing a state-
of-the-art review of procedures, methods, models and databases for risk
analysis of chemical facilities; at assessing corresponding uncertainties and
limitations and at contributing towards common approaches for analysis. The
subject was an ammonia storage facility with under sea and underground
pipelines connecting it to a sea terminal and to in-plant storage facilities.

The project is partly funded by the shared-cost multiannual action programme
(DG Xil) on Major Technological Hazards, by DG X! (Environment, Consumer
Profection & Nuclear Safety) and by the JRC. The JRC ensures the coordina-
tion of the project and will perform the evaluation of the results (expected by
mid 1989).

The project involves 13 European teams representing about 20 organizations
from 10 European countries and belonging to industry, governmental bodies,
research institutes and specialized consultant groups.

Whereas industrial and research bodies such as SNAM Progetti (1), ENICHEM
(), and GRS (FRG) showed interest in the informatic tools already developed
for reliability analysis, significant progress has been achieved towards the

B IRIMS  Demo Prototype: Transportation Risk/Cost ~Analysis

PROBLEM DEFINITION
From: Memmingen
To: Paris
Substance:  chlorine
Amount: 100 tons
UTOPIA SOLUTION

Cost 7159 'ECU
Fatalities 0.00810°
Injuries 0.05310°¢
Damages 26.13610
alternatives S5

R

call evalutation module

select policy options

select destination

select source location

select substance/class
EXPLAIN MENU OPTIONS
QUIT AND RETURN TO MAIN

to select a menu item, position
the mouse pointer,
and press the left mouse button ...
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Figure 99: A small scale multiphase -
multicomponent fluid flow test facility installed at
the JRC Ispra

development of an expert system, STARS (Software Tool for Advanced Reliability
and Safety analysis), in collaboration with RISO (DK) and towards tools based
on the DYLAM (Dynamic Logic Analytical Methodology) approach for
evaluating incident scenarios.

The MARS (Major Accident Reporting System) accident database is fully opera-
tional in agreement with DG Xl in accordance with the Seveso directive. Ac-
cidents reported by the Member States have been recorded, and their analysis
has begun.

In collaboration with the Dutch Ministry for environmental affairs, the integrated
Ispra Risk Management Support (IRIMS) software system is being developed
to produce comparative risk scenarios for the production, tfransport and use
of chlorine in the Netherlands. The system now includes a 3-dimensional model
allowing risk analysis for heavy gas diffusion and crisis management.

Accident Mitigation and Control

JRC research activities on the chemical and thermodynamic behaviour of
runaway reactions include, the construction of the experimental facility FIRES
(Facility for Investigating Runaway Events Safety). The facility is mostly intend-
ed to validate specific numerical codes for control of industrial chemical pro-
cesses, such as polymerization and nitration, and fo assess early warning
systems. FIRES consists of standard chemical reactor (100 litres, provided for
pressures of 16 bar) housed in a bunker, with control and data acquisition
systems and auxiliary equipment. Bunker basement, chemical laboratory and
control room have been built, while reactor and auxiliary equipments are
ready for installation.

Complementary research in multiphase-multicomponent (MPMC) fluid flow has
been performed by the improved small scale MPMC-facility. This has includ-
ed phenomenological studies on the influence of geometry and physical pro-
perties on two-phase fluid flow regimes, depressurization tests and parametric
studies to assess the application of the SAFIRE code on predicting flow
behaviour inventing systems.

Collaboration with the DIERS (Design Institute for Emergency Relief Systems) users
group has been continued with the analysis of the DIERS group’s improved
SAFIRE code.

JRC activities on runaway reactions are discussed and reviewed by the Euro-
pean Contact Group on Runaway Reactions which includes industrial part-
ners (Rhéne Poulenc and Roussel UCLAF (F), Hoechst (FRG), ICI (UK), DSM (NL)
and governmental and research institutions (University College-Dublin (IRL),
TNO (NL), ENEA-DISP and University of Pisa (1), HSE and Polytechnic of the South
Bank- London (UK).
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Figure 100: HFR Utilisation - theoretical
percentage HFR occupation based on a tariff for
the period 1986-1990
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SCIENTIFIC SERVICE ACTIVITIES

In 1987 the reactor routine operation was uneventful apart from a minor inci-
dent with an isotope production facility which resulted in the loss of two days
reactor operation.

Routine maintenance of the reactor and modification activities (including the
upgrading of the new primary heat exchangers) were carried out in the main
stop periods in March/April and July 1987. Other general activities such as
assembly, testing and commissioning, operation, dismantling, neutron
radiography, efc., which are connected with HFR irradiation projects, progress-
ed in the normal way.

During 1987 the HFR supported research and development programmes of
amongst others KFA Julich (FRG), KWU Erlangen (FRG), KfK Karlsruhe (FRG), ECN
Petten (NL), Intferatom (FRG), IRE Fleurus (B) and CEC programmes. The individual
projects were in a number of important areas, such as:

e Safety aspects of nuclear fission energy.

e |Irradiation of materials for controlled fusion applications.

* Neutron activation analysis for geological and environmental studies.
e Fundamental research with neutron beams.

e The production of radioisotopes.

¢ Non-destructive testing by neutron radiography.

Activities of the HFR programme may be highlighted as follows:

¢ Among the various irradiations performed in the HFR, one experiment is in
support of the High Temperature Gas Cooled Reactor (HTR) and concerns
the long term irradiation of instrumented HTR spherical fuel elements. In 1987
the experiment completed 600 full power days and the accumulated data,
unigue for the HTR designer, include measurements of temperature fields
as a function of neutron fluence and burn-up for spherical fuel elements.
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Figure 101: View of some of the experimental
equipment situated around the reactor pool, in
use for irradiations in the HFR

Figure 102: Detail from an Epithermal neutrograph
of mixed oxide fuel pins in the HFR experiment
POTOM, indicating melted fuel region

Also in the frame of the German HTR development programme another
irradiation carried out in the HFR studies the behaviour of graphite design-
ed for use in the HIR reflector. The target fast neutron fluence of 2.6.1022
cm-2 (EDN) was reached during the year,following a total irradiation time
of about 4 years.

Two other irradiations belong to the group of experiments within the Fast
Breeder Reactor (LMFBR) programme. The first experiment, named RELIEF,
consisted of six months of irradiation and four special fransients simulatfing
operational transients in a typical LMFBR. The experiment is equipped with
a specially designed (and patented) sensing system, consisting of a con-
centric series of miniature steel bellows which are adjusted by gas pressure,
such that the fuel and cladding displacement of the fuel pin can be
measured during a transient. It is infended to demonstrate that the effect
of the fuel displacement on the reactivity of the reactor is less severe than
anticipated in conservative safety analyses, hence giving “relief” to reac-
tor operators.

The second experiment, named POTOM, is the fifth in series of short irradia-
tions which deliberately cause partial melting in the fuel. The aim of the
experiment is to determine the linear fissile power at which fuel melting first
occurs and also to study the effect of continued operation with melted fuel.
For the latter, it was successfully demonstrated by the irradiation of 2 par-
tially melted fuel pins (melting confirmed by neutron radiography) for one
whole reactor cycle that the continued irradiation of a partially melted fuel
pin would have no detrimental effect to the continued operation of a power
reactor.

The LWR irradiation programme of the HFR primarily addresses fuel irradia-
tion experiments with pre-irradiated fuel rod segments (pre-irradiated in
commercial power reactors).
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EXPLOITATION OF THE HFR

The major topics of LWR fuel irradiation experiments completed in 1987 or
continuing in 1988 are: power re-ramping for the investigation of the
postulated memory effect, extended burn-up behaviour of MOX fuel rods,
power ramping behaviour of BWR fuel rods (and subsequent return to a
power reactor for additional burn-up accumulation), power ramping
behaviour of PWR fuel rods having standard and/or advanced design, tran-
sient fission gas release and iodine release under simulated in-pile loss-of-
coolant accident (LOCA) conditions.

The previously mentioned iodine release experiment (ISOLDE), which had
a high priority in 1987, is now approaching its final stage and the planned
test series will quantify under controlled conditions the iodine release from
a fuel rod damaged by over heating during the course of a LOCA. The
tests were initiated by the findings in connection with the “Three Mile Island”
accident, which led to an iodine release into the biosphere which were

Figure 103: In-pile section of an ISOLDE orders of magnitude lower than expected.
radiation device for the HFR Petten

e In the field of controlled fusion reactor development two projects should
be reported. One experiment, which was started in 1987, will provide the
first irradiation data for a liquid breeder material. A part from fritium ex-
traction methods, rates of tritium permeation through reference wall
material are being studied using an existing out-of-pile installation (Tritium
Measuring Station).

In the frame of another irradiation dealing with superconducting material,
the recently developed “high temperature” superconducting material
YBa,Cu3O7 has been irradiated in the HFR. This is to our knowledge the
first time in the world that this has been carried out. First measurements show
that the most interesting material properties, i.e. critical temperatures and
critical current density, are not noticeably altered by a fast neutron fluence
of between 1016 and 5.1019 cm-2,

¢ |n 1987 the production of radioisotopes increased. For example 224235U
targets (compared to 183 in 1984) were irradiated and transported to the
customer for reprocessing. The objective of these irradiations is the recovery
of 99Mo for the manufacture of tracer radioisotopes for medical applica-
tions. New promising contacts were made with other interested organisa-
tions in Belgium, Hungary and the United Kingdom.

e With respect to the industrial use of non-destructive testing of materials by
neutron radiography (scheduled to start in 1988/89) an essential extension
towards subthermal neutrons of the existing beam tube facility LONCA was
completed.

e The average utilization of HFR reached 84% of the practical limit of oc-
cupation.

The large number of existing irradiation projects will ensure a high occupa-
tion of the HFR in 1988 and in the following years.
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