





A NNUAL-REPORT-99

nstitute

FOR

dystems
Cngineering

nformatics

. 1 JOINT

£ % |RESEARCH

*
*x* JCENTRE
EUROPEAN COMMISSION




LEGAL NOTICE

Neither the European Commission nor any person
acting on behalf of the Commission is responsible for the use which might
be made of the following information

Cataloguing data can be found at the end of this publication

Luxembourg: Office for Official Publications of the European Communities, 1995
ISBN 92-827-4273-3
© ECSC-EC-EAEC, Brussels ¢ Luxembourg, 1995

Printed in Italy






Human Capital and Mobility Networks

SMART (Semi-Autonomous Monitoring and Robotics Technologies)
Design of Robust Human Machine Inferactian

Human Factors in Complex Reol Systems

OLOS - A Holistic Approach to the Dependability Analysis ond Evaluation of
Control Systems Involing Hardwar, Software and Human Resources

Diagnostics and Reliability of Composite Materials and Structures for Advanced
Transportation Applications

Reliability of Metal Matrix Composites

Interactive Image Processing and Synthesis on Innovative Computer Architectures

EXPLORATIRY RESEARCH

Advanced Neural Network Techniques

Neural Network for a Mobile Maniputator

Adding Values on the Workflows Mode! by Using Multimedia Groupware
Advanced Visualisation of Dynamic Scientific Data

Numerical Stereophotogrammetry and 3D Graphical Animation
Quantitative Evaluation of local Correlation of Laser Speckle

Safety Study of High-Velocity Transports in Off-Normal Conditions

Safety Features Improvement of Energy Storage in Superconducting Windings

Environmental Impact and Diseconomies Arising from Renewable

Energy Cycles

SUPPORT TO COMMUNITY POLICIES

Support to the SecretariatGeneral of the Commission
Antifraud Documentation Informatian Systems
Relations with European Parlioment - Petitions Database

Support to the Community Statistical Office
Statistical Applications of Artificial Neural Networks

Support to International Cooperation (DG 1)
Collaboration with IAEA on Safeguards

Support to the Community Industrial Policy (DG Hll)
Parallel Computing Applications

Support to the Community Agricultural Policy (DG VI)

Electronic Identificatian of Farm Animals Using Implantable Transponders

Support to the Community Transport Policy (DG VI
Aircraft Incident Datobase

Support to the Community Environmental Policy (DG XI)

Maijor Accident Hazards Connected with Industrial Activities Involving Dangerous
Chemicals (implementation of Directive: 82/501 and its revisions)

Scientific-Technical Support 1o the Biotechnology Directives

Comparative Study an the Environmental Impact Assessment (EIA] of Installations for
the Dispasal of Toxic and Dangerous Installations

Safety of Nuclear Installation

76
76
76
77

77

77

/8
79

81

83
83
84
85
86
86
87
88

88

Q1

Q3
Q3
Q3

Q4
Q4

Q5
Q5

Q8
08

100
100

102
102

104

104
105

106
108



Support to the Community Industrial Innovation Policy (DG XIll)
Image Processing and Synthesis and Holographic Processing and Synthesis
Ulira High Sensitivity Interferomelric Sensors

Industrial Production of Ultrasonic Sealing Systems

Support to the Community Energy Policy (DG XVII)
Support to the Euratom Safeguards Directorate/Surveillance Techniques
Support fo the SAVE Programme

INFORMATICS SERVICES

Corporate Informatics Services

Distributed Informatics and Communication Services
Network Services

Distributed Systems Management (DSM)

Electronic Mail

Office Automation

Computer-Aided Design

OTHER PROJECTS
The EurcQuebec HydroHydrogen Pilot Project (HQHHPP)

The Ispra ECOCENTRE Project
low Energy Retrofitting of Eiderly Buildings
Building Integration of an Amorphous Silicon Photovoltaic Facade

SHARED COST ACTIONS
COPERNICUS Programme

TINCA: Enhancing Technological Awareness and Technology Transfer in the
Area of Advanced Infelligent Computer System for the Assessment of the Remaining
Life, Reliability and Safety of Power Plant Components

Small Punch Test Method Assessment for the Determination of the Residual Creep
Life of Service Exposed Components

Renewable Energies Programme
Photovoltaic Integration in Developing Countries
ElectricHome - Assessment of All Non-Electrified Houses in Southern Europe and

Development of Standard Systems for Accelerated Large-Scale Deployment of
Renewable Fnergies

WORK FOR THIRD PARTIES

Photovoltaic Component Testing

Support to Regional Development: Sicily Project

Software for Industrial Plant Supervision

Root Cause Analysis of Human Errors Study

Software for Safety and Reliability Assessment and Management
Ulirasonic Seals for Safeguards

110
110
112
113

114
114
116

119
121

124
124
124
125
125
125

129

130
130
133

135
137

137

137

138
138

138

139

141
141
142
142
142
143



10.

TEST FACILTIES

EST!, Europeon Solar Test Installation

TELEMAC laboratory
aSCo, Laboratory for Containment and Surveillance

ANNEXES

List of Publications
List of Figures
List of Acronyms and Abbreviations

145
147

147
148

149

151
160
163




FOREWORD

The Annual Report 1994 of the Institute for Systems
Engineering and Informatics is to be considered in
conjunction with the Institute’s Annual Reports of 1992
and 1993 and continues to be based on the formal
perspective of the structure of the JRC's multi-annual
programme 1992-1994. It is important to complement
this perspective by considering the two most important
assets of the Institute, staff and investments, which
represent the source of all our activities.

STAFF

The trend towards reducing the number of permanent
staff of the Institute, which was already established in
previous years, continued in 1994: over the year the
number of permanent staff was reduced from 215 to
195. The Institute’s success in participating in the
European Community Human Capital and Mobility
Programme made it possible to compensate this reduc-
tion of permanent staff by a significant increase of non-
permanent or “mobile” staff - grand-holders and visiting
scientists. Atthe end of the year the mobile staff consisted
of 70 scientists, in addition fo some 30 students working
on their thesis. This mobile scientific staff allowed the
overall profile of staff expertise to be reshaped substan-
tially, while the creativity of the younger researchers was
particularly valuable in exploring new avenues to an-
swer the challenge of research in modern sociely.

Along with the engagement of non-permanent staff a
significant internal mobility was put into force in the
Institute, mainly towards the end of the year in order to
adapt the staff deployment o the needs of the new multi-
annual programme 1995-1998. While the formal
structure of the Institute was not changed, about 15% of
staft members were re-deployed within the Institute.

A substantial training and education effort was under-
taken during the year, especially to coordinate with this
redeployment of permanent staff. About 2% of the
global working time was spent in training courses inside
and outside the JRC [excluding participation in scientific
conferences and seminars). While the figure is still lower
than the ideal target, it does represent a significant step
forward.

INVESTMENTS

The Institute was particularly well funded in 1994 in
terms of operational credits, a situation which allowed
the sefting-up of new laboratories: the Optical
Prophilometry and Stereophotogrammetry Laboratory,
the Environmental and Urban Application laboratory,
and the Cockpit Resource Management and Air Traffic
Control (CRM/ATC) Laboratory, as well as the complet-
ing of the Surveillance and Containment Laboratory
(LaSCo) and the Parallel Computing and Image Process-
ing Laboratory. These laboratories significantly strengthen
the potential of the Institute in preparation for the
competitive activiies planned for the 1995-1998 pro-
gramme.

ACTIVITIES

During 1994, which was the final year of @ multi-annual
programme, the output of the Institute was higher than
in previous years, both in research results and publica-
tions.

The multi-annual programme 199598 has changed
substantially compared to the 199294 programme
and some activities which were pursued over recent
years no longer feature the new programme. In particu-

" larthe work on “Accident Prevention” [under the “Work-

ing Environment" heading) and on “Structural Diagnos-
tic by Optical Techniques” (under the "Measurement
and Testing” heading). However, by the end of 1994
significant orders for Third Party Work had been won in
these domains, and the Institute is currently preparing
proposals for cooperative Cost-Shared Actions; thus the
existing technical know-how will continue to be ex-
ploited in the future.

Departures and arrivals of staff are also important events
for the working community of the Institute. 1994 saw the
departure of the Director, Mr R W. Witty, who, after five
years as Director of the Institute, left in October to take
up an important post in UK industry. While this meant
that he was not able to contribute to the editing of this
Annual Report, the successful achievement of the activi-



ties described herein is testimony to his guiding hand
over the last years.

Finally, we have to welcome the arrival during 1994 of
the first staff members from the new Member States of
the European Union: Austria, Finland and Sweden. As
the boundaries of “our” Europe expand, we can foresee
with increasing confidence, a successful future for the
Institute for Systems Engineering and Informatics.

Giuseppe Volia
Acting Director





















FORMENTOR, the real time knowledge based system
for onine decision support for operators of complex
plants has entered its industrial development phase. The
firstindustrial application started with TOTAL, France, at
the beginning of 1994, which will probably continue in
1995 with a view to developing fullscale industrial
application.

New decision support models for environmental man-
agement were developed. They are being applied for
pollution control in urban areas and water resources
management. An accident database based on world-
wide public sources was added to the software TRIM
(Transportation Risk Management), Geographical Infor-
mation Systems {GIS} and spatial analysis techniques in
decision support systems for environmental manage-
ment were applied to real case studies, e.g. manage-
ment of water in Ireland and ltaly. The Multi Criteria
Decision Aid (MCDA) technique coupled with GIS and
generic algorithms was applied to generating alterna-
fives in site facilities for foxic waste freatment.

There is a need for theoretically sound but practical
methods and tools for the successful deployment of
highly dependable systems with embedded computer-
based components. ISEl started research related to
methods for the development and assessment of Safety
Critical Computer Systems.

Fission Reactor Safety

This set of tools, based on the STARS (Software Tools for
the Analysis of Reliability and Safety) structure and
regularly updated PSA (Probabilistic Safety Assessment)
concept, was successfully applied fo the analysis of the
auxiliary feedwater system of the Grohnde power plant.
A collaboration with TUV (Technischer Uberwachungs
Verein) SidWest was undertaken, to validate the
STARS fault tree analyser. Investigotions were made fo
better evaluate operator error probability in accident
sequences. Advanced models for knowledge extrac-
tion from reliability data bases and estimation of relia-
bility parameters were further developed.

The development of integrated software tools for the
safety management of nuclear power plants was
pursued.

EXECUTIVE SUMMARY

The pressurised thermal shock experimental activity, in
the context of nuclear fission safety, has been con-
cluded. A review of plant ageing results obtained
during the 3rd Framework Programme is being pub-

lished.

Fission Safeguards

A remotely guided vehicle was able to detect unfore-
seen obstacles thanks to ultrasonic data and a neural
network. Techniques for remote monitoring dealing with
storage, encryption and transmission of safeguards
data were investigated

In the LaSCo (Laboratory for Surveillance and Contain-
ment}, attempts were made to integrate video surveil-
lance with other sensors for safeguarding nuclear mate-
rial storage areas.

First experiments were made in the TAME (Tank Meas-
urement lab) to investigate precision measurements on
liquid confent.

Controlled Thermonuclear Fusion

Computer simulation and experimental validation of
remote handling procedures went on inthe ROBERTINO
facility, to help design the blanket handling device for

-ITER {International Thermonuclear Experimental Reac-

for)}. Postaccidental thermal tfransient analyses for de-
sign guidelines and assessmentwere carried out for ITER
and for SEAFP (Safety and Environmental Assessment of
Fusion Power): The dynamic structural integrity of ITER's
vacuum vessel and of SEAFT's blanket structures in case
of a plasma disruption is being assessed.

Human Capital and Mobility

The Institute participated in the following Human Capi-

tol and Mobility Networks:
SMART- Semi-Autonomous Monitoring and Robotics
Technologies

- Design of Robust Human Machine Interaction

— Human Factors in Complex Real Systems

- OLOS - A Holistic Approach to the Dependability
Analysis and Evaluation of Control Systems Involv-
ing Hardware, Sofiware and Human Resources

15



EXECUTIVE SUMMARY

— Diagnostics and Reliability of Composite Materials
and Structures for Advanced Transportation Appli-
cations

- Reliability of Metal Matrix Composites

- Inferactive Image Processing and Synthesis on Inno-
vative Computer Architectures

EXPLORATORY RESEARCH

Exploratory activities dealt with, a.0. advanced neural
network techniques, the analysis of local optical
correlation decay, numerical stereophotogrammetry,
advance visualisation of dynamic data, safety study of
high-velocity transport in offnormal conditions and
safety features improvement of energy storage in super-
conducting windings.

SUPPORT TO COMMUNITY POLICIES

Work continued on informatics systems for antitraud
projects and on the computeraided management of
parliamentary petitions (Secretariat General).

Neural network tools were implemented for statistical
applications (EUROSTAT).

A system, based on image processing, developed by
the JRC for designing information verification of complex
nuclear facilities was installed at the International
Atomic Energy Agency (IAEA). Training courses were
organised for IAEA inspectors on volume and mass
determination, surveillance in tanks and sealing tech-
niques. Video equipment for inspectors was tested
(DG ).

Work on safely crilical computer systems began with a
collection of existing information, to prepare the
Safecomp ‘95 conference and to draw up a workplan
for 1995-1998. A 3D image synthesis software in the
computer CONCERTO was completed for DG Il

The ISEI Laboratory for Containment and Surveillance
was involved in a project on electronic identification of
farm animals using implantable transponders (DG VI).

A pilot Coordination Centre for Aircraft Incident Report-
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ing Systems [EEC- AIRS] is being complefed and will be
operational in 1995 (DG VII).

A Major Accident Hazards Bureau will be in charge of
operating the Major Accident Reporting System, the
Community documentation centre in Industrial Risk and
the scientific/technical coordination of technical work-
ing groups, for drafting guidance notes on issues arising
from the Seveso directives. Guidance notes for safety
reports and safety management systems have signifi-
cantly progressed. Guidelines for public information
were published. Assistance work in biotechnology was
pursued, and activities on environmental impact assess-
ment in Member States are being compared (DG XI).

Valorisation activities included holographic compres-
sion techniques for image synthesis, ultra high sensitivity
inferferometric sensors and tagging/sealing applica-
tions (DG XI).

Review stations of recorded surveillance images, based
on a cyclicimage buffer, were developed for computer
assisted review. A system for identifying fuel element
numbers using pattern recognition was designed (DG
XVIl/EURATOM Safeguards Directorate).

European demonstration project proposals in the areas
of photovoltaics, heating, building, transport and indus-
try sectors (THERMIE programme) were appraised.
Assistance was extended to ALTENER and SAFE pro-
gramme activities, in the area of a rational use of energy
in buildings and industry (DG XVII).

INFORMATICS SERVICES

The Corporate Informatics Services continued along the
1993-1996 multiannual plan for the modemisation of
the information systems in support of the administrative/
managerial activities of the JRC. The main achievements
in 1994 were the installation of advanced systems in
various service Units: the geographical information
system for the Ispra site facilities management, the
integrated library system, the publications and contacts
data bases for the public relations services. A major
effort has also been devoted to the development of a
new financial and accounting system in co-ordination
with other Commission services.

The main achievements of the Distributed Informatics
and Communication Services concerned the installation



and activation of a 64 Kbps connection of the Institute
for Transuraniens in Karlsruhe to the German research
network and the installation of the XNS software in
Seville (Spain), allowing the Insfitute for Prospective
Technological Studies to communicate with the rest of
the JRC. Improvements in electronic mail systems were
made and new software for office automation were
tested.

OTHER PROJECTS

The Euro-Quebec Hydro-Hydrogen Pilot Project
(HQHHPP)

In July 1994 the first of three hydrogen busses con-
structed by Hydrogen Systems, Belgium, has been
presented .to the Commission and the public. ISEl's
activities continued in 1994 on contract supervision,
i.e. fechnical supemvision of ongoing works. Further-
more the technical annexes for the new Phase 11.0-4
contracts were prepared.

The Ispra ECOCENTRE Projects

The project aims to demonstrate the application of
available technologies for the modemisation of ageing
premises of research centres under ecological and
economical aspects. The international competition for
the retrofitting of elderly buildings (the first building will
be the Cafeteria) on the Ispra site has been evaluated
and assigned. Photovoltaic technology in its applica-
tion to a building facade was demonstrated as an
example for future renewable energy technologies.

SHARED COST ACTIONS

In 1994 four shared cost actions were approved with
the participation of ISEl. Two in the framework of Safety
and Reliability: “Enhancing technological awareness
and fechnology transfer in the area of advanced
intelligent computer system for the assessment of the
remaining life, reliability and safety of power plant
components” and "Small punch test method assessment
for the determination of the residual creep life of service
exposed components”. Two in the framework of Renew-
able Energies: "Photovoltaic integration in developing
countries”, and “ElectricHome - assessment of ali non-
electrified houses in southern Europe and development
of standard systems for accelerated large-scale deploy-
ment of renewable energies”.

EXECUTIVE SUMMARY

WORK FOR THIRD PARTIES

Calibration of photovoltaic cells and quality testing of
modules still are regular sources of income. Other
activities included environmental management studies
for regional administrations, software for industrial plant
supervision and for safety and reliability assessmentand
management as well as root cause analysis of human
error studies and sealing systems fabrication for nuclear
safeguards.

TEST FACILITIES

The test facilities EST!, European Solar Test Installation,
the TELEMAC Laboratory and LaSCo, Laboratory for
Containment and Surveillance have been improved
and/or completed.
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Traffic Control. Proceedings of 2 1st Western European Asso-
ciation for Aviotion Psychology (WEAAP) Conference. 28th-
31st March 1994, Trinity College, Dublin, Ireland.

/5/ F.Vanderhaegen, 1995. Human-machine organisation study
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/6/ F.Vanderhaegen, |. Crevits, S. Debemard, P. Millot, 1994,
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New Technologies and Safety at Work

The activities in the area “New Technologies and Safety

at Work” have concentrated on:

- Development of a Crew Resources Management
(CRM|) Course, for training pilots in the Human
Factors problems in flight management.

- Human Factors Studies.

The STEP Project 83 System Response Generator,

which was developed in the previous years 199293,

was formally terminated in January 1994,

The Crew Resources Management Course

The safety of air transport has improved considerably
since the early attempis to fly less than a century ago.
Today's aircraft have evolved into highly reliable means
of fransport.

Aircraft accidents do, however, sfill occur. Analysis
reveals that approximately 70% of all aircraft accidents
have human factors as their primary cause. Training in
human factors has become one of the most powerful
tools in the enhancement of safely in airline operation.

ISEl has developed a human factors training product for

airline instructors and pilots. The product is designed to

improve pilots’ awareness of human factors onthe flight

deck, and to provide them with practical knowledge.

The product is characterised by being:

- modular

~ adapted to the culture and to the target airline

— developed together with airline pilots

- based on the latest development in human factors
training

Phase | Phase Il Phase 1l Phase IV

Analysis of Airline | Facilitators Skills| Computer Based | Human Factors
Characteristics Training Training Seminar

SPECIFIC PROGRAMMES

The strategy for creating awareness and knowledge of
human factor issues in the airline organisation is com-
posed of four phases:

Initially, an analysis of organisation and safety culture at
the target airline is done in order to establish a good
knowledge of the airline and to identify its characteris-
fics. The analysis is based on a mixture of inferviews with
pilots and on questionnaires. These highlight character-
istics of the pilot body and clarify their own assessment
of behaviour and cooperation patierns. The results of
the analysis are used as active elements in the prepara-
tion of the training product as well as during the training.
The Human Factors Seminar will be conducted by the
airline’s own trainers. In order to prepare them for the
specific requirements for facilitating CRM training, a
seminar is given to develop their skills in presenting
material and evaluating training sessions. The seminar
mixes theory with practical sessions in which the trainers
facilitate videotaped sessions and receive feedback.

The computerbased training (CBT) is a selfpaced
preparatory course using multimedia technologies com-
bining video, audio, text and graphics on a computer.

The participant controls pace and direction using only

the mouse of the computer. The CBT is based on

accident case studies, and consists of the following
training modules:

— An introduction to human factors issues provides the
background for understanding why knowledge about
human factors is important in daily operations.

— The Kegworth accident [engine failure, but wrong
engine shut down| is presented as one example of
human error. Information about the accident se-
quence is given, and the participant is invited to
create his own opinion on the causes. He will be
guided by a short list of questions. The answers will
be used in the introductory part of the seminar.

— The Sioux City accident (crash landing after total loss
of all flight controls) is used as an example of good
crew performance. The case focuses on the human
as the last safety barrier, and on how intelligent crew
resource management on the flight deck can en-
hance performance in an unforeseen situation.

The major component of the CRM course is the Human
Factors Seminar.

The seminar is a 17-hours long intensive group training
for pilots, facilitated by the airline’s own instructors. The
seminar involves the participants as individuals and as
a group through guided discussions, exercises, and
lectures using video material, questionnaires and games.
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Variables with different clocks

In a large scale system, subsystems and interconnec-
tions may complicate the modelling because of the
different variability rates with respect to time of the
variables of interest. Some variables vary slowly and
others vary rapidly. The inferconnections between sub-
systems give rise fo situations in which variables with
different “clocks” are simultaneously present. In such a
case two typical problems arise: how to get statistical-
mathematical models to represent multivariate physical
systems with different clocks; and how to find methods
of standard representation. The solution for these prob-
lems is not frivial and is conditioned to the feasibility of
suitable variable transforms. A new representation can
be obtained if the solution of the Riccati problem for
block diagonalization of ill conditioned systems exists
/2/ when applied to the fransform coefficient matrices.
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SPECIFIC PROGRAMMES

ings, efc.) that are visible on photographs. The output of

a phologrammefric evaluation can be:

- a set of coordinates assigned to poinfs visible on
photographic images;

- scaled drawings of objects visible on photographic
images, maps or plans;

- images of objects, i.e. maplike images with a
constant image scale.

Photogrammetry is inherently non-intrusive and requires
a fairly small amount of field work, i.e. the necessary
input for a photogrammetric evaluation is just a set of
photographs plus some additional information  like
reference points on objects and camera parameters.
Apart from the photographic exposures a few geodetic
measurements {typically done by means of theodolites)
may be necessary. The precision reached by
photogrammetry is mainly dependent on the average
scale of the primary photographs. This leads to a certain
versatility of this method, but the better the scale the more
photographs have to be evaluated. Classical
photogrammetry requires a set of expensive opto-
mechanical instruments that are difficult to handle.
Digital photogrammetry allows a somewhat smoother
handling of photogrammetric procedures. Complicated
opto-mechanical machinery is replaced by a high
precision scanner converting classical photographs into
digital images. The direct usage of digital cameras is
still not wide spread due 1o inferior image qualities.

The JRC's Laser and Applied Optics Laboratory started
to implement this technology in 1994 purchasing
several pieces of equipment and training personnel.
Extensive use of the system is already plannedin 1995/
1996 in the frame of a large contract with Sicily Region
[operative from December 1994).

Available equipment:

- Metric roll film camera CRC-2 using 5°x5" films and
equipped with a film flattening mechanism. This
camera has been studied and tested in detail and
computer fielddepth calculations have been per-
formed /6/;

- leica Wild DIOR theodolite with distance meter to
measure point coordinates from a single theodolite
position without using retrorefractive targets;

- leica Helava Digital Scanning Workstation DSW
100. This is a computer-controlled precision scan-
ner designed and built for photogrammetric pur-
poses. It moves with a resolution of 1 um and has a
geometric accuracy of 3 um.This equipment com-
municates with a;
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- Lleica Helava Digital Photogrammetry Workstation
DPW 770 based on a Sun WS and a Vitec Image
computer plus a Tekironix SGS625 screen for
stereoscopic viewing by means of LCD shutters,
circular polarisation and lightweight spectacles.

Dual fibre fringe projection

The dual fibre fringe projection technique is part of the
group of fringe projection contouring techniques using
coherent light sources. Our sysfem is based on an
opfical fibre version of the Young's interferometer.
Interference fringes are formed with the coherent light
of two single-mode fibres, which replace the pair of pin-
holes in the Young's conlfiguration. In the classical
version the power losses associated with the pin-holes
are compensated for by focusing the light onto their
apertures. By doing so, however, Airy diffraction disks
become visible and the regularity of the fringe pattern is
altered as a consequence. These disadvantages are
eliminated by the introduction of the optical fibres,
which allow Young's fringes to be projected with low
powerlaser sources.

In our optical setup, the light of @ 35 mW He-Ne laser
has been launched info the input fibre of a single mode
coupler which equally divided the light between the two
output fibres. The fringe spacing d on a screen normal
to the propagation direction turned out fo be independ-
ent of the distance from the point sources and fo be
readily changed by adjusting the distance between the
fibre ends:

d= Af/a
where A indicates the laser light wavelength and f the
focal length of the collimating lens on the focal point of

which the fibre ends have been placed.

Several measurements have been made on metallic and
stone material surfaces. OF particular interest are the
results obtained with the measurements performed on
marble samples in correspondence to surface regions
altered by corrosion and erosion. Figs. 2.21 and 2.22
show respectively the contour fringes on a marble
surface eroded by 200 years of exposure to natural
weathering on the Duomo of Milan and the mesh plot
of the same zone of eroded marble sutface /2/.

Coherence radar

The above name indicates a high resolution and wide
dynamic range optical instrument for full field, non
contact surface 3D profiling and roughness measure-
ment. The origin of the instrument is a competitive
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Structural Diagnostics by Volumetric
Techniques

Acoustic Emission adhesive bond quality assessment
The first phase of this work, conducted within the frame
of the activities of the ltalian group EAMA {Acoustic
Emission from Aerospace Materials and Structures), is
close to completion. Its objective was to investigate on
the possibility of utilizing acoustic emission techniques
for assessing the bond quality. The underlying idea is
that AE activity coming from idea! practice procedures
must be different and discernible from that coming from
modified ones; the ultimate gooal of this research would
be the development of a bonding procedure with a self-
controlling capacity provided by an acoustic emission
monitoring feedback.

This would be an important industrial contribution, since
adhesive joints are increasingly entering the construc-
tion engineering field, and in particular that of avionics.
They offer certain advaniages over other connector
forms (bolts, rivets), such as reduction of stress concen-
irations across the joint, increased joint stiffness, possi-
bility of joining dissimilar materials efc. In fact the
aluminum specimens and the adhesive have been
supplied by the aerospace firm ALENIA {Pomigliano
d'Arco, ltaly}, while the CIRA (italian Centre for Aero-
space Research) is actively involved in the experiments.

Acoustic emission activity during adhesive curing was
detected using a PAC LOCAN-AT instrument. Resonant
sensors (at approximately 150 kHz) was employed. A
supported film epoxy adhesive was used whose po-
lymerization cycle is approximately 120°C in a hot
press for 90 min at a pressure of 0.5MPa. Temperature
was measured with two thermocouples.

In these experiments the polymerization cycle was kept

constant for all tests while reduced adhesion surfaces

were introduced fo represent the defect situation (zero-

volume void). Three series of specimens were prepared:

- ideal, 100% coverage of the overlapping area by
adhesive film;

- partially defective, central 50% coverage of the
overlapping area by adhesive film;

- fully defective, a completely isolated adhesive film of
dimensions equal fo the overlapping area was put
in place, thus polymerization occurred but no adhe-
sion.

Some of the results obtained can be summarized as

follows:

— As observed in the Cumulative counts versus time
curves for ideal joints, there exist three distinct
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regions closely corresponding fo the three phases of
polymerization. There is an initial pronounced AE
activity (heating up), a rather mild AE period {con-
stant temperature), and again increasing AE activity
{cooling off);

— This behaviour is also evident in the counts rate
versus fime curve (corresponding to the same speci-
mens). Clearly, more AE activity is presentduring the
first and third phases of the cycle;

- By contrast the curves for partially and fully defective
joints do not exhibit this characteristic behaviour. An
almost continuously increasing cumulative counts
versus lime curve is noted there with a slight evidence
of a first phase, which seems again to be more AE
active;

— Features which may identify this differential behaviour
should be sought outside the initial heating phase,
where external factors {moisture, entrained gases
efc.} influencing the AE activity are usually present
and potentially obscure the AE coming from poly-
merization. More promising for distinguishing bet-
ween polymerization and adhesion is the AE behav-
iour during the cooling down phase, where the AE
should be due to residual stresses and microcrack-
ing. This in tumn could be associated with thermal
mismatch phenomena and with the quality and

extent of adhesion.
More details can be found in /8,9/.

Thermal emission measurement

An informal collaboration with the Centro Ricerche Fiat

(CRF, Orbassano, ltaly} is going on in the field of thermal

emission, namely:

— Experimental/theoretical approaches to fatigue limit
estimation via adiabatic thermal emission measure-
ment techniques and stored energy concepts; 82
specimens, prepared by the JRC, with material
provided by the CRF, have been delivered to the
CRF. The CRF will carry out the fatigue cycling of
these specimens according to the agreed specifica-
tions, and will send them gradually back to us for
thermal emission testing.

The collaboration with FIAT includes a second project

as well:

— Experimental assessment of the quality of adhesive
joints using acoustic emission and other NDE (Non
Destructive Evaluation) methods. Within a feasibility
study, acoustoulirasonic methods have been ap-
plied to assess the quality of several joints supplied
by the CRF. The technique, which involves pattern



recognition, classification of signals etc., seems to
be promising.

Damage accumulation modelling

Analytical work on the evaluation of several stochastic
crack propagation models in mefals has been con-
ducted. Approaches involving the generalised least-
squares and the maximum likelihood techniques have
been implemented for the estimation of the parameters
of crack growth laws /10,11/.

The possibility of estimating the modal damping of
damaged structures by comparing experimentally de-
rived [via laser interferometry) natural frequencies with
theoretical ones has been confirmed /12/.
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layout. A “phenomenclogical eventtree” editor is
under development to describe possible event sce-
narios, with particular attention paid to domino ef-
fects. A first stable version of the tool is expected
by the end of 95.

~ Development of an event tree editor and full integra-
tion within the faulHree editor. An event tree editor is
under development. Full infegration is expected by
the end of 95.

— Development of an FMEA (Failure Mode and Effect
Analyses) editor and of algorithms based on the
functional /structural representation for the semi-auto-
matic completion of these tables. Full specifications
of the algorithms are already available /8/; devel
opment of the tool is expected later this year.
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TOMHID - an Overall Knowledge-Based
Methodology for Hazard Identification

An impartant part of safety analysis of a chemical plant
is the identification of hazards. This task can be carried
out at either the unit or plant level. Methods exist for ha-
zard identification at the unit level, e.g. hazard and op-
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erability study (HAZOP} and failure mode and effect
analysis {(FMEA|. For large chemical process plants,
the effort required by these methods can be very exten-
sive and it can be very difficult to establish a total risk
survey for the plant. Furthermore, the emphasis of these
methods is on identification of hazards closely related to
the technical aspects of the plant and less on hazards
related 1o the interaction between the plant equipment,
the organisational structure and management factors.

The overall objective of the TOMHID project is to devel-
op an overall methodology which can provide assis-
tance and guidance to the user for high level hazard
identification of different kinds of chemical process
plants {batch reactor plants, continuous plants, mixed
reactor plants).

The TOMHID project, sponsored by the CEC STEP re-
search programme, was initiated in 1991 and ended
in July 1994. The project was carried out by an infer-
national consortium: VIT (Technical Research Centre
of Finland}, The University of Sheffield (United King-
dom), SRD Division of AEA Consulting (United King-
dom), TRITecsa (ltaly), CIEMAT (Spain), Risoe No-
tional Loboratory [Denmark) and JRC.

Results from the project provide a comprehensive fra-

mework fo represent a process plant as a sociotechni-

cal system. This framework includes technical, human

and organisational aspects and is intended to be used

os a first stage in an hazard identification process so as

to identify critical areas and, consequently, the possi-

ble need for further analysis using existing methods.

The final methodology consists of the following main

elements:

— a functional description of the plant as a sociotech-
nical system:

— high level hazard identification based on the Con-
cept Hazard Analysis method (CHA:

~ plant documentation comprising the functional plant
models and the plant level hazard identification:

— evaluation of the safety impact of management fac-
tors on the identified hazard:

- software specification and implementation of the
methods developed in TOMHID.

A specific analysis, called MIMIX, has been developed

o investigate the impact of management factors on plant

safety. The MIMIX analysis is performed on selected in-
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Basically the user interacts with the user intefface which
interrogates the other modules and, if necessary,
passes control of operations to them.

The system operating scheme follows the flow of infor-
mation in and out of the various modules which form it.
It is based on general system information contained in
the first module, mode up of different and differently
structured databases: possibly a knowledge base for
the use of expert systems and certainly a Geographical
Information System (GIS). These data can be pre-pro-
cessed and, when called up by the user, shown on
the screen or printed on tables and graphs. The GIS,
which in paricular contains and pre-processes all the
spatially referenced data, normally has its own menu
inferffaces which can integrate with the user interfface.

Regarding the decision module, the goal of criteria
comparison is performed using the user preferences
structure. This is a fundamental task which is implemen-
ted by different multicriteria methods, which are the ob-
ject of several studies /1/. See particularly the book
on multicriteria techniques applied to environmental
management /2/. The engineering and implemento-
tion of a decision support system dealing with environ-
mental issues is presented in /3/. The basic approach
was also presented at the 40th European Working
Group on Multi-Criteria Decision Aid {(MCDA) /4/.
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Applications of Geogropﬁicol Information Sys-
tems

The complexity of environmental problems and the
large amounts of diverse data to be handled in their
management calls for the development of systems that
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can perform analyses of differing types on spatially re-
ferenced data. This work emphasises the imporiance of
integrating different tools, in particular Multi- Criteria
Decision Aid [MCDA) and GIS, that work together pro-
viding structured and flexible capabilities to support
those involved in environmental management. In order
to gain accepfance in the decision making process,
such tools must be presented to the user through a
userfriendly interface.

The main contribution of this work has been to imple-
ment one MCDA technique (the reference paint meth-
od) directly within a GIS. It has been accomplished
by reusing an existing code for the MCDA algorithm
and building around it a user interface that facilitates
the operability of the evaluation process. The user inter-
face completely incorporates the MCDA evaluation al-
gorithm within the GIS windowing system using win-
dows and dialogue boxes having a look and feel con-
sistent with the GIS environment.

The usage of the prototype for environmental manage-
ment purposes has been illustrated by applying it to an
example siting problem in lombardy {lialy}. Spatial
analysis has been employed to build several relevant
maps, each one representing the distribution of a spa-
tial phenomenon pertinent to siting problems. Through
screening of the region the areas suitable for develop-
ment were identified. Five different sites were selected
and evaluated by the MCDA module through five rele-
vant criteria. An illustration of the user interface applied
to this example is given in the Figure 2.35 which pre-
sents an example of evaluation of five site alternatives.

An application to lake eutrophication is developed with
reference to the lrish lake Llough Sheelin which was
once considered fo be one of the finest angling lakes
in Europe. The work /1/ resulted in the identification
of the requirements for an improved, comprehensive,
geographical information system for the catchment
area including delailed information on agricultural ac-
tivities and improved topographic and soil data. It also
made several recommendations for management initic-
tives which are urgently required.
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has been initiated. Further a study of accidents on in-
land waterways has been initiated on the basis of
2880 descriptions of accidents occurrring on the Dutch
inland waterways. These data were obtained from the
Ministry of Transport, Public Works and Water Man-
agement in Holland.
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Post-Normal Science and Environmental
Issues

During 1994 work has continue in the research and
development of PostHNormal Science and decision-
making in the context of complexity /1/2/3/.

A new activity was initiated in the area of Infegrated
Environmental Assessment in collaboration with DG
XI-DS. Integrated Assessment (IA) approaches synthe-
sise knowledge and information from a wide range
of sources, aspects and perspectives with the aim of
a better understanding of the system and of providing
decisionmakers with alternative options for action.

RAINS and CASM are examples of the modelling mod- -

ules of such policy tools.

This activity builds on the |A capabilities of the sector,
complementing the already existing expertise in the
methodological and sociceconomic aspects of envir-
onmental issues.

Another new research line deals with international bar-
gaining processes in environmental issues. The research
aims to define some structural features that would set the
basis for the description of a typology of environmental
problems and the relative typology of solutions. This is
done taking into account the links between the different
dimensions of environmental issues according to the
postnormal science approach for complex problems.
The empirical part of the research focuses on airpollu-
tion in some European countries.
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The purpose of this research is to analyse the interna-
fional bargaining process in relation to environmental
problems, in order to define a sort of taxonomy of cri-
fical atiributes to be used as a support tool for decision
making in environmental policy. The expected result of
this research will be a set of rules based on past experi-
ence fogether with the conceptual analysis. These rules
may help in the definifion of new agreements, or in
forecasting the eventual outcome of ongoing agree-
ment processes.

Infernational negotiations on environmental problems
are necessary since these problems are in most cases
characterised by a transboundary nature. Thus, a sin-
gle country may not have under its own control the
key means to solve the problem that affects its environ-
ment. For instance, the acid rain problem illustrates the
type of fransboundary issue that cannot be solved with-
out international co-operation.

Another reason for international discussion is the ab-
sence of markets for environmental resources. The lack
of clearly defined property rights over such finite re-
sources leads to their over-consumption. Economic in-
struments such as marketable pollution permits, taxes
or subsidies to give incentive to specific activities, are
insufficient to reach the goal of protecting the environ-
ment against freerider behaviour or overuse of the
common resource. Other rules schould be sef to com-
plement economic focls, rules based not only on formal
regulations such as infernational law but also on a col
lective learning leading to new attitudes and percep-
fions shaping a new type of society /4/.
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Safety Critical Computer Systems

There is an increasing number of situations where we

depend on computerbased technology to control

and manage the functions of complex and safety criti-

cal systems. The term dependability encompasses

more specific notions like:

- safety - where we protect human life, property and
the environment:

- reliability, availability - where we need to ensure the
continuity of valuable system functions.

As a result, there is a need for theoretically sound but
practical methods and tools to aid in the successful de-
ployment of highly dependable systems with embedded
computerbased components. The SCCS work per
formed by ISEl undertakes research related to methods
for the development and assessment of such systems.

The work executed in 1994 was targeted at specific
research topics and the launch of o number of related
activities that will possibly form the basis of the JRC con-
fribution to the 95/98 Framework Programme in the
field of SCCS and to the support of the Information
Technology line.

Since safetycritical uses of computer systems are em-
bedded in multidisciplinary engineering systems, it is
essential to take a broad “systems approach” to the
analysis of specific SCCS issues. The work performed
builds on the Institute’s existing strengths in systems and
safety engineering and combines this expertise with
software engineering aspecis.

The first activity’s primary aim is to gain an understand-
ing of the complete lifecycle process of engineering
highly dependable computerbased systems, from re-
quirements analysis and design through construction
to implementation and testing. In addition we tried to
achieve an understanding of the failure mechanisms
of softwarebased systems. Modelling these issues
eventually allows to analyse and compare the depend-
ability properties of different development methods.

This is supported by the following sub-activities:

— Data collection and analysis of system incidents re-
lated to computer software/hardware failures. This
work resulted in the development of a measurement fra-
mework and the definition of software failure concepts.
Field studies on a limited set of currently available data
was undertaken to validate the framework /4/;
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- A case study aimed at gaining experience in the ap-
plication of particular software engineering stan-
dards and techniques and at evaluating their appro-
priateness. The case study is related to the inhouse
development of the safety critical control software
for a robot system (ROBERTINO). The work also al-
lowed the study of particular sofety aspects related
to Robotics/5.6.7.8/.

— Requirements engineering or the identification of
methods for capturing, specifying and analysing re-
quirements for computer-bosed systems, in particular
dependability requirements. In a first phase, a theo-
retical study investigates the possibilifies of using
goalbased modelling approaches for capturing
and representing dependability requirements /6/.

A second activity involves developing of methods and
tools for allowing safety assessment of industrial sys-
tems with embedded software components. The system
integration aspects are explicitly considered and will
take into account possible system malfunctions originat-
ing from software and hardware and will analyse the
impact of these malfunctions on the safety of the global
system. Classical system safety analysis techniques like
faultree analysis or FMEA, and their adaptation to the
assessment of software systems and integrated systems,
will be considered and evaluated. Tools that support
such analysis will also be considered, taking into ac-
count knowledge-based approaches /2/. The work
includes state-ofthe-art exploration in the field of soft-
ware assessment methods.

Finally, a contribution is made to the solution of an im-
porant problem related to the engineering of knowl-
edgebased systems (KBS) deployed in safety critical
applications /1/. Indeed, o pretequisite to the suc-
cessful industrial deployment of such software systems
is the assurance of their quality aspects. This work ca-
pitalises on the internal expertise in KBS development
to respond to a specific technological need. In o first
phase, the stateoftheart was studied. The main pro-
blems together with approaches for verification and va-
lidation of software systems based on knowledge-
based technologies were identified. This pointed out
the direction for future action in this field /3/.

A working relationship was set up with the customer
DG (Directorate General for Industry, Directorate F: In-
formation Technologies, DG Ill/F) of the European
Commission in the framework of the Institutional Sup-



port to be provided under the framework programme
1995-1998. This support work will provide services
and assistance to DG |l related to the dependability as-
pects of Information Technologies.
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The Human Error Reliability Methodology for Event Se-
quences {HERMES), especially designed for dynamic
reliability analysis of man-machine systems, has been
further worked out and described in a comprehensive
document. The study first outlines the relations existing
between safety and human factors. HERMES is then
described in detail, together with its practical applico-
tion to the human reliability analysis of the operation of
the AFWS system of a 1300 MWe of French type. An
extensive dynamic reliability analysis, performed with
DYLAM, according to HERMES methodology, has then
been compared with an analysis perfformed using the
classic THERP method.
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Data Analysis of Operational Experience

Data Analysis

Research and application work for the data analysis re-

quirements of the Reactor Safety Program has contin-

ved throughout 1994 and focused on three problems:

- estimation for data books:

— updating estimated failure rates from operating ex-
perience;

— sampling from large reliability databases for estima-
tion and testing.

The two estimation problems above have been ad-
dressed in the context of the model of population het
erogeneity which allows components to have different
failure rates. The assessment of our work on the first pro-
blem above has developed in a bottom-up collabora-
fion with researchers of the DER/REME group of EdF.
This collaboration produced /1/, an updated joint
publication which is anticipated to serve the needs of
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the European industry in safety and availability studies.
A repertoire of prior {population) distributions for failure
rafes have been used for the estimation of population
failure rates for components operating in petrochemical
plants /2/. Work on a nonparametric empirical
Bayes esfimation for living PSAs accounting for model
uncertainty in the distribution of component failure rates

has been presented in /3/.

Data book taxonomies and validation of data stored in
large databases have been proposed and implemen-
ted by “Intelligent Selections"”. Their automation via in-
formation theory concepts has been a graduation thesis

topic /4/.

Seed research in stochastic modelling for system avail-
ability and reliability solving systems of integral equa-
tions based on the renewal argument has been pre-
sented o a wide audience of researchers in industry
/5/. It was well received and it is the topic of a star-
ing collaboration with the depariment of statistical
sciences of the University of Padova {l).

Development of an Improved Version of CEDB for PCs
In the framework of a collaboration contract with
ENEL/CRAM (the Research Centre for Environment
and Materials of ENEL, the ltalian Company for electri-
city production and distribution), a CEDB version of
CEDB for PCs has been developed. The CEDB is the
Component Event Data Bank developed by the RC
for an Amdahl main frame which operated at the JRC
until 1992 The first version of CEDB running on a

~ PC was developed in DB lll/CLIPPER. It has the same

features as the CEDB operated for Amdahl. The study

of the improved version has been started. The envi-

saged improvements consist of:

— a more complete description of the failure event, and
of the repair action;

~ a more ample description of the operational charac-
teristics of the component observed

~ the inserfion of a maintenance report form, to enable
the description of preventive maintenance actions.

Maintenance of Various Databases Related to NPP

Safety and Reliability

The following databases are available and can be in-

terrogated by the members of JRC staff:

~ Incident Reporting System (IRS by OECD);

- Power Reactor Information System [MicroPRIS by
|AEA).

59




SPECIFIC PROGRAMMES

References

/ 1/ Procaccio, H. Aufort, P. and Arsenis, S. P. {1995}, “European
Industry Reliability Data Bank Dota EIREDA", preface by G. Vo
ta, SFER, Paris.

/2/ Arsenis, S. P., Bevilocquo, M., and Giacchetta, G. [1994).
“Analisi Statistica dei Dati di Affidabilita’ di Componenti di Im-
pianti di Raffineria,” in Atti di XXt Convegno ANIMP, Milano.

/3/ Arsenis, S. P. {1994), “On the Estimation of Failure Rates for
living PSA’s and in the Presence of Model Uncerainty,” in
Model Uncertainty: Its Characterization and Quantification,
eds. A.

Mosleh, N. Siu, C. Smidts and C. Lui, NUREG/CP0138.

/4/ De Amicis, F. {1994). “Uso dell’ entropia per il traftamento del-
lo multidimentionalitd con particolare riferimento alle banche
dati di offidabilita™, ISEI/IE 2758/94.

/5/ Assenis, S. P. (1994}, “On the Reliability ond Availability of
Systems of Parallel Components Active, Standby and in Correc-
tive or Preventive Mointenance,” in Proceedings aof the ESRe-
DA-EdF Seminar on Maintenance and System Effectiveness,
ed]. Flamm, S.P1.93.13.

Structural Reliability

Pressurized Thermal Shock experimentation on a 1/5
scale model of a PWR pressure vessel has been com-
pleted with the destructive examination of the vessel
and the experimental corroboration of theoretical pre-
diction.

The analytical tools for fatigue damage estimation, faik
ure probability and structural reliability evaluation have
been subjected to further testing and given a more user-
friendly shape.

A complete review and reporting on the activities car-

ried out at JRC in the field of structural reliability assess-

ment and lifeime prediction of the components of the

Primary Circuit of PVWRs has been performed by an in-

dependent body (MPA-Stuttgart) /1/. The relevant re-

port pinpoints the synergistic effect obtained by:
- coupling of the two bench-mark exercises {on Struc-
tural Reliability and on Non Destructive Inspection
methods);

- matching of results of destructive and non-destructive
testing;

— matching of results of destructive testing and predic-
tion models;

- combination of probabilistic FCG model results and
experimental evidence.

Among the different topics dealt with and the sugges-

tions given in the conclusion, the report highlights the
adequacy of the existing experimental installation (PV
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long running tests and Pressurised Thermal Shocks) for
studies on ageing of structures and corrosion or corror
sion-related cracking.
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graded. Such comparison methods were successfully
applied to check the interchangeability of new ultraso-
nic boards and to verify sofiware, new transducers and
new reading heads.

The general study launched on a sealingbolt system
suitable for dry transport/storage containers has been
continued. JRCspra has been approached by IAEA,
EDF and EURATOM Safeguards Directorate for a pre-
liminary evaluation of the suitability of such a system
for several kinds of storages.

A support has been given to DG Xl in order o prepare
and to man a stand at the International ENC 94 exhi-
bition in Lyons in October 1994. Interest for the JRC ul-
frasonic sealing system was expressed by several com-
panies, among which EDF for a possible adoption in its
future spent fuel storages.
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Performance Assessment of Containment and
Surveillance Devices and Systems

The thermal and mechanical testing facilities available
in the Laboratory for Surveillance and Confainment
(LaSCo) were described in detail in the 1993 ISEl

Annual Report. Some more equipment now complete -

the facility:

- a third climatic chamber was installed at the end of
1994, with an inner volume of 1m? operating in a
temperature range of -65C to 150C. This new
chamber permits the testing of large systems at very
low temperatures;

— afast ransient burst generator was also installed in or-
der to start electromagnetic compatibility tests on
equipment. This is a first step in the initiation of a
new activity in the LaSCo laboratory, which will con-
tinue with the development of a specific test zone for
qualification of devices and systems under conducted
and radiated electromagnetic fields. All the tests will
be conducted under the actual official tests standards
such as those of IEC, or as requested by the customer.

During 1994, tests protocols have been defined and
specific tests on items have been performed on:
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— the Compact Surveillance Monitoring System-COS-
MOS, developed by JAERI {Japan), for which various
thermal, humidity and mechanical tests were con-
ducted in order to verify its characteristics and to
study its performances under various environmental
conditions;

— the Logitec Fotoman camera used in the Gemini sur-
veillance system. After the acknowledgment of ‘the
fest protocol by the Euratom Safeguards Directorate
in Luxembourg, various thermal, humidity and me-
chanical tests were conducted on the cameras in or-
der to verify their characteristics under various envir-
onmental conditions.

The test programme foreseen for 1995 is the following:

— thermal and mechanical qualification of a new para-
bolic surveillance system based on heat flow transfer
developed in the LaSCo laboratory;

— study of the performances under thermal and me-
chanical stresses of a Multi Channel Acquisition sys-
tem by Nos-National Instruments for which a de-
failed test protocol was prepared and submitted to
both companies;

— study of the performance of Gemini and EMOS surveil-
lance systems under various environmental sfresses;

— study of the performance of the MIVS system under
electromagnetic perturbations;

- study of the behaviour of a multisensor surveillance
system developed in the LaSCo laboratory (Ho.M.M
project).

Some of the above activities are performed in support
to the Euratom Safeguards Direcforate and IAEA.

Demonstration and Development of Contain-
ment and Surveillance Devices in Specific Appli-
cations.

The activities performed in the Advanced Storage Area
installed in laSCo were described in the 1992 and
1993 Progress Reports of ISEl. After the first results
we have opfimised the position of some sensors inside
of the cell. Different softwares to study the effects of
these sensors were developped.

A Horizontal Multisensors Module (Ho.M.M.} has
been developed, which is designed for the monitoring
of the horizontal storage of plutonium cans. The mod-
ule is constituted of four different sensors based on dif-
ferent physical principles and its function is to survey the
weight and the presence of the cans and the opening
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environment has been prepared in order to have the
3D-Cinematic Simulator operational from the begin-
ning of the next year, starting from CATIA CAD models,
for simulation studies on design proposals (see Fig.
2.47]) and, as Synthetic Viewing Master System, for Re-
mote Handling Workstation (RHW) development.

Reliability Studies

The results of the Reliability Analysis carried out on dif-
ferent design concepts for the Blanket Handling Device
(BHD) have been published /2/.This study has given
the opportunity to identify specific reliability aspects re-
lated to Remote Handling in Fusion Machines /6/.The
Safety Requirements of the Control Systems, and of the
related software have been established. The reliability
studies are now oriented mainly fowards considering
the software for robotics control, as Safety Critical
Computer Systems in the framework of the JRC Informa-
fion Technology Programme.

Setting up of a Remote Handling Workstation (RHW)
Application at the RHW to the ROBERTINO facility -
EC Task RHT.1

(Activity carried out in collaboration with KiK-Karlsruhe)

This activity is oriented to define and test an European
concept of RHW for Fusion Reactors, on the basis of
requirements and specifications jointly established with
KfKKarlsruhe.

A RHW prototype will be applied to the ROBERTINO

facility at JRC, in parallel to the similar development car-

ried out at KIK Karlsruhe for the RHW of the articulated
boom EDITH.

The first version of the Direct Operation Interface {DOIF)
has been concluded.

The development of the protocol plus communications
channels between DOIF and the new ROBERTINO
Control System (RCS) have been established.
etpt=6dd>The first tests using one of the required con-
trol messages has been carried out. During the next per-
iod, the linkage between the RHW and the real time
control subsystem will be accomplished.

The effectiveness of the designed man-machine inter-
face will be checked through its daily based operation
at the ROBERTINO facility. It is expected to assess and
partially correct the lacks and misfeatures eventually de-
tected during this first stage of the operation.
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Structural Integrity Assessment During Plasma
Disruption Off-Normal Events

The study of electromagnetic (EM) forces caused by off-
normal variations of magnetic fields in the conducting
structures surrounding the plasma remains one of major
items in fusion with magnetic confinement. The design
of the plasmafacing components (PFCs), the related
vessel intefaces and the vacuum vessel itself are
strongly affected by the necessity of maintaining within
acceptable limits the stresses caused by rapid and ab-
normal magnetic field variations, that occur, for exam-
ple, during disruptions, in order to avoid damages
{e.g. permanent deformations and vacuum losses). ISEI
is working, both theoretically and experimentally, in

this field.

ISEl has developed the tools {an integrated computer-
aided-engineeringCAE system and a validation lo-
boratory-TESLA) for ensuring the support to the design,
analysis and combined validation in the context of the
Tokamak Structural Integrity Assessment.

Definition of the Dynamic Loading Test Facility &
Testing Programme (EUROPEAN CO~ORDINATION)
ITER ETA Task EC-BIR-7

The task objective was the definition of the Operating
Parameters required to confirm the performance of the
ITER first wall /blanket/shield design solutions and their
respective reinforcement systems against off-normal
events.
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Reinforcement Systems of Segmented Blanket
Concepts Satisfying Disruption Problematic - SEAFP
TASK Mé-1

The main objective was to improve the safety features
of the blanket design concepts satisfying the disruption
problematic. In Tokamaks, the hostile operating envir

“onment originated by plasma disruption events requires

that the in-vessel components sustain the large induced
electromagnetic (EM] forces without significant structur-
al deformation and within allowable material stresses.

Therefore, the analyses of blanket reinforcement sys-
tems have been proposed to improve the firstwall/
blanket/shield design concepts. In the present subtask,
investigations were made on 3D CAD models of the in-
board and outboard blanket regions and the related
magnefomechanical simulations were illustrated.

As structural materials, stainless steel and vanadium

have been considered. After the electromagnetic

(EM) simulations by eddy current codes, the mechani-

cal response of the blanket segment against the EM

forces was simulated, considering different solutions

of internal reinforcement systems for the segmented

blanket boxes /7/:

— radial/poloidal ribs defined as vertical plates ex-
tending from the first wall to the back plate;

~ toroidal ribs defined as horizontal plates connecting
first wall, side walls and back plate together.

— toroidal ribs defined as vertical plates connecting the
side walls and playing the additional role of shield-
ing from the first wall to the back plate.

In general, it has been observed that the addition of in-
ternal ribs or diaphragms, for example in toroidal
planes, positively affects the global deformation beha-
viour of the blanket segment and improves the strength-
ening of the first wall and blanket box. In the case of
vanadium, the benefits of the electrical connection of
the first wall and/or the back plate region of the blan-
ket segments has been examined (reduction of the ver-
fical EM resultant forces in the side walls) /8/.

As a general guideline for designers, the following con-

clusions were drawn:

— the combination of horizontal /vertical toroidal rein-
forcement ribs (second and third solutions) should
be recommended;

— the ribs should be placed between the upper/lower
support positions with adapted intermediate dis-
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tances between them and with varying thickness
from the equatorial plane towards the extremities of
the blanket segment box;

— in addition, in order to withstand the local peaks of
magnetic pressure that could be originated by “halo
currents” in the first wall region, a specific reinforce-
ment, e.g. horizontal and/or vertical ribs, should be
required; '

~ finally, particular attention should be paid to the
choice of the electrorinsulating breaks and/or con-
nections in order to relax the predominant boxtype
current loop {e.g. first wall and/or back plate conti-

nuity).
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Passive Safety Environmental Impact of Fusion
Energy

During the normal operation of a fusion reactor structur-
al materials (especially those near the plasma) are sub-
jected to a high energy neutron flux and are thus acti-
vated. One of the consequences of the activation is
the volumetric production of heat, called decay heat
[or after heat). Due to the very efficient thermal isolation
of the reactor, in conditions of absence of active cool-
ing the redistribution of the initial temperatures {in the
short term) and the decay heat (in the medium and
long-term) can cause a substantial increase of the tem-
perature of some components, leading even to their
structural failure.

The demonstration that no significant thermally induced
damage can be done to the containment, even in these
“envelope” conditions (i.e. instantaneous, completed
and permanent loss of all active cooling), is a signifi-
cant confribution to demonstrating the possive safety
of a fusion reactor. Moreover, a reliable prediction of
such an “envelope” temperature history is important
because many safety related processes {such as oxido-
tion rates, tritium release rates, etc.) are temperature de
pendent.

Envelope Post Accidental Temperature Transient in a
Commercial Fusion Reactor - SEAPF TASK A 3.2

For the purpose of predicting as reliably as possible the
envelope post accidental temperature transient a bi-di-
mensional model of a complete sector of the reactor
midplane (including both inboard and outboard com-
ponents) has been developed. The geometric effects
along the toroidal direction have been thus taken into
account. The elfects of heat propagation along the po-
loidal direction {i.e. through the toroidal mognets and
the vacuum vessel) have been accounted for by means
of odditional resistors linking the inboard to the respec-
tive outboard components. The only mechanism of heat
transport is that of conduction and radiation. At the ex-
ternal part of the cryostat natural convection 1o the en-
vironment is assumed. The latest operating tempero-
tures are assumed as initial conditions.

The transient process, in general, can be divided in
three distinct time scales {short, medium and long-term)
in each of which the process is dominated by different
phenomena. The temperature peak that is associated
with the long time scale [i.e. till several weeks after
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the accident) is by far the most dangerous one,
although it cannot compromise the structural stability
of the containment. The results obtained were reported
in /1-4/ for a variety of reactor configurations, includ-
ing some parametric studies.

The result of this work caused a modification of the
standard SEAFP cryostat by introducing ventilation by
natural convection at the space between the steel liner
and the concrete /3/. In such o way temperatures al-
ways remain at more or less acceptable fevels for both
the reference and the alternative SEAFP designs. Also,
during 1994, various parametric studies have been
done, mainly to study the effect of the surface emissivity
on the reference and alternative SEAFP designs /1,2/.

Stability of the Be - Air/Steam reaction - [TER Task
NID7a - EC task SEA 3.4

(Part of the Comprehensive 1994 ITER Task Agreement
of Safety Design Tasks with the EC)

Temperature transients can influence the mechanical in-
tegrity of structural materials and significantly enhance
chemical reaction rates. Both would lead to release of
radioactive isolopes in offnormal events. Temperature
increases due to chemical reactions (e.g. Be/Water)
is anather concern. This task’s objective is to favourably
resolve these concerns sufficient for the ESECS.

Subjects of this task are the analysis of loss of coolant
accidents including Be-water and C-water reactions
and the analysis of air ingress into the vacuum vessel,
including Beair and C-air reactions.

In particular, the task of investigating the ignition condi-
tions for hot Be-air or Be-water spots will be underiaken.
Close interaction with the JCT is required to ensure max-
imum realistic and useful results. The task does not de-
pend on design detail but should be coherent with the
current orientation of the design. Where necessary,
parametric studies will be performed to capture design
alternatives/uncerainties. Expected results for chemi-
cal reactions will be the determination of tolerable
hot spots (size and temperature} to avoid ignition {see
Fig. 2.49).

During the reporting period the chemical kinetics of the
inferaction between Beryllium PFCs of ITER and steam
have been investigated and a review of the functional
dependencies of the oxidation reaction rate and para-
melfers such as temperature and sleam pressure have









Systems Aspects of Safety and Environmental
Characteristics of Fusion Power

An integrated analysis of the safety and environmental
considerations characterising fusion power reactor sys-
tems has been undertaken in an aftempt 1o provide a
holistic perspective of fusion as a future energy source.

This has lead to new developments in two directions:

- construction of a comprehensive methodological fra-
mework for the incorporation of environmental and
safely concerns of novel energy and process systems
into design and development activities /12, 13/;

~ identification of systemic characteristics of fusion
with regard to its safety and environmental risk per-
formance /14/, and exemplification of its consider-
able passive safety aspects /15/.

The results of the above analyses were well documen-
ted and communicated to the relevant scientific commu-
nity in a series of contributions to a book /12/ and in-
vited lectures to Conferences in ltaly /14/ and

Greece /13, 15/.
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Human Factors in Complex-Real
Systems

The objective of the research is twofold:

- analysis of the cooperative work in the domain of
Air Traffic Control:

— development of a method and a computerised tool
for Human Factors studies.

The network was formally started in November 1993,
with the definition of the goals of each partner. The
work assigned to ISEl concems the validation from
the real world experience and the implementation info
computerised tools for direct application. The domain
of application will be Air Traffic Control (ATC).

With regard to the Human Factors studies, a methodol-
ogy named HERMES {Human Error Method for Event
Sequences) has been developed for retrospective stu-
dies of data collected from real accidents and for pro-
spective analyses of consequences due to hypothetical
accidents. This methodology will be further developed
for ATC application.

The network is composed of 7 partners:

- ARAMIIHS (F);

— JRCHSEL {I};

— Centre Ftude Navigation Aerienne {F);

— University of Laughborough (UK);

— Technical University of Crete (CGR);

- Centre Etudes Ergonomiques et Recherches Indus-
trielles (F);

- Russian Centre for Space Control (Russial).

The contribution of the JRC to the Network has been
fully integrated in the Specific Programme ""Working
Environment”, with particular contribution to the re-
search on the analysis and modelling of the effects of
stress in Air Traffic Confrol.

OLOS - A Holistic Approach to the De-
pendability Analysis and Evaluation of
Control Systems Involving Hardware,
Software and Human Resources

OLOS was proposed by ISEl in May 1994 and ap-
proved by the Board of Govemors on 7-8 June
1994. The network was formally accepted in Decem-

ber 1994 and a first plenary meeting will take place
in Rome on 22-24 May 1995.
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OLOS proposes a significant innovation in the depend-

ability analysis and evaluation of safety-critical systems.

Instead of regarding the human, hardware and soft-

ware components as effectively independent, OLOS

takes a holistic view which seeks to identify the compo-

nent interdependencies and incorporate the evaluation

of these aspects within a common framework. The ob-

jectives of OLOS are a) to develop interdisciplinary

competencies, especially among young researchers,

concerning global system dependability; b) to define

and develop the concept of global system dependabil-

ity in order that various dependability and reliability no-

fions and methodologies can be seen to make a confri-

bution to overall dependability; ¢} to promote the devel-

opment of an integrated set of methodologies to be

used for the dependability analysis and evaluation of

those critical systems that require the combination of

hardware, software and human resources.

The network is composed of 12 partners:

— ENEA, Roma |(l);

— CSR, City University, London {UK);

= Vrij Universiteit, Amsterdam {NL);

- LAAS-CNRS, Toulouse [F);

— Texas A&M University, {USA);

— Universita di Siena (I);

- IEFCNR, Pisa {I);

— Adelard, Llondon [UK);

— LFCS, University of Edinburgh (UK};

— Universita di Roma "“Tor Vergata”, Roma (!);

- Computer Resources International, Copenhagen (DK
and

- JRCISEI, CEC{I).

The contribution of ISEl will concentrate on the specifi-
cation of a methodology for the modelling of complex
systems. This methodology will address in a single co-
herent framework the issues of hardware, software and
human factors.

Diagnostics and Reliability of Compo-
site Materials and Structures for Ad-
vanced Transportation Applications

The operative commencement date of this project was 1
Nov. 1993, with a duration of 24 months. Its objectives
can be summarised as follows: implementation of non-
standard diagnostic techniques (laser interferometry,
ocoustic emission) for assessing transportation em-
ployed composite material structures and the calibration
of approaches, theoretical methods and interprefation.
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The associated Laboratories which come from Universi-
fies, Research Centres and Industry are:

— Dept. of Mechanics and Materials, Ecole Nationale
Supérieure des Mines de SaintEtienne, FR, {coordi-
nator: Prof. Alain Vautrin).

- Institut Supérieur de |'Automobile et des Transports,
Nevers, FR.

- Universita di Napoli, Dip. Ingegneria Materiali e
Produzione, IT.

— Hellenic Aerospace Industry lid, Research and De-
velopment, Athens, GR.

- Dept. of Eng. Science, Section of Mechanics, Na-
tional Technical University of Athens, GR.

- Dept. of Metallurgy and Materials Engineering,
Katholieke Universiteit leuven, B.

— Instituto de Engenharia Mecanica, Polo 1.S.T., lis-
bon, PT.

- Institto de Engenharia Mecanica e Gestoo Indus-
trial, Porto, PT.

~ Institute for Systems Engineering and Informatics,
JRCHspra, 1.

The ISEI/JRC has completed a big part of its commit-

ments /1/. According to the regulations of the HCM
program, a postdoctoral fellow was hosted and
trained for eight months, Dec.93july 94. Tensile
and honeycomb sandwich panel specimens have
been ordered and prepared. A composite system
has been selected, which is composed of a thermo-
sefting epoxy resin and carbon fibres T800. Mechan-
ical fensile tests at room temperature have been car-
ried out on unidirectional [0]8, [20]8, [?0]16 and
multidirectional laminates - [?0, 0, 20, 0]2S and
(145, 0, 90]2S.

The work performed so far has focused on the utilisa-
tion of acoustic and thermal emission. The search has
introduced the notion of o hypothetical 'yielding’ of
the composite material, which is difficult to defermine
from the classical stress/strain curve. The analogy be-
tween the dissipative phenomena which appear during
the two emission processes is the socalled *'knee beha-
viour””. The resulls are encouraging, showing that the
two techniques are capable of indicating the existence
of such a yielding point.

The work regarding the non-destructive evaluation of
virgin, artificiolly defected and impact domaged sand-
wich panels using optical methods (laser holographic

/8

inteferometry, ESPI) has started only very recently,
and no concrete results are available.
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/1/ Marini, R.; Solomos, G., “Composites Strength Determination
via Acoustic Emission”, Tech. Note No..94.61, ISEi/IE/
2661/94, RCAspra, May 1994,

Reliability of Metal Matrix Composites

The initial list of the associated laboratories, which
come from Universities, Research Centres and Industry,
is as follows:

— Chemistry of Solids Laboratory, CNRS, Bordeaux,
FR {coordinator: Prof. M. Onillon);

University Claude Bernard of Lyon, CNRS, FR;
Nat. Inst. Applied Sciences, CNRS, Lyon, FR;
National Technical University of Athens, CR;
University “la Sapienza” of Rome, I;

Nat. lab. for Engineering & Industrial Technologies
LNETI, Lisbon PT;

University of Porto, PT;

ZFW, University of Clausthal, D;

- University of Reading, GB;

Hi-Tec Metals R&D, Southampton, UK;

— Institte for Systems Engineering and Informatics,

JRC-Ispra, 1.

The initiation of the networks project has experienced
several difficulties due to administrative reasons, ond
due to the drastic reduction of the approved budget.
Nevertheless, our Diagnostics and Reliability lab has
managed o go chead according to the present re-
search program. Given the limited resources, a post-
doctoral fellow has been hosted for six months,
Aug.94-an.95. A first exposure to the testing copabil-
ities of our lab was provided, and a comprehensive re-
port of the stateofthe-art on mechanical testing and
NDT of MMC has been produced /1/.

References
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Tech. Note No.l.95.16, ISEI/IE/2858/95, RC-Ispra, Feb.
1995,



Interactive Image Processing
and Synthesis on Innovative Computer
Architectures :

Co-operation with:

— CERFACS (F)

— Victoria University of Manchester (UK)

— Rutherford Appleton Laboratory (UK

- Bilbao University {SP)

— Besancon University {F)

— Swiss Federal Institute of Technology CSCS Manno
(CH)

— Institute for Systems Engineering and Informatics,
JRCHspra ().

The joint activity is considered to be an advanced re-

search programme in computer vision on innovative

transputer architectures. The scientific objectives of the

collaboration are:

— advanced development in interactive 3D visualisa-
tion techniques;

- new image synthesis and processing techniques in-
cluding holography.

These two main scientific topics are intended to devel
op European collaboration in the field of:

- aeronautics and space sciences;

— earth observation laboratory.

As a final result three main topics have been realised:
fast transforms libraries, image & hologram dynamic

compression software, and holographic synthesis soft-.

ware.

Al this software has been implemented on European
SPIRIT working stations and on European parallel com-
puters based on transputer microprocessors as well as
on the CONCERTO CS1. For this latter point, it has
been foreseen to extend the CS1 software on the
CS2 machine located at CERFACS and/or at CERN.

The detailed results and activities have been implemen-
ted on the international network WWW (World Wide
Web) under TCP / IP and IS available using MOSAIC
protocol, the access reference is :

http: cube.sm.dsi.unimi.it / Users / imaging / HCM /
home-HCM himl.
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cles. At present, no classical planning-based technique
can solve this kind of task. In addition, a sensing skin
hos been designed for the real arm. This skin is an ar-
ray of range sensors attached around the arm’s links,
which detect obstacles in the vicinity. This sensing skin
is still under development. The arm equipped with the
sensing skin is one of the few existing examples of a
robot arm able to sense autonomously its surroundings.
An autonomous arm like this opens up new avenues for
service and industrial robotics.
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Adding Values on the Workflows
Model by Using Multimedia Groupware

The main input of this project was provided by the PCs
based groupware laboratory which implemented dif-
ferent groupware systems for supparting and analyzing
the cooperation within the work processes team. The
main focus of this project is on a specific class of group-
ware: workflow systems [e.g. Action Workflow System
/ 1/ |AWS). These systems are characterised by both
steps of modelling and consistency checking before
running, in real time, the processes that have been
modelled. It is well known that workflow systems focus
on the coordination between different members of pro-
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cess teams. It is also well known that workflow systems
are asynchronous in general.

The project aimed to “'suggest a pluridisciplinary meth-
odology first for identifying and then distributing the
oddedvalues by using multimedia groupware. This
new methodology will improve the workflows technol
ogy because it extends its use to the reengineering
step” /2/. Note that by re-engineering, it is intended
fo “augment the added values on the workflows model
in order to augment the coevolution both between the
participants themselves and between the participants
and the business process (i.e. the dynamic shared
knowledge about the business process itself)"".

In the following, the three main outputs of this project

are described; the main requirements for the multime-

dia groupware were adding both voice and video

media to the regular textual based workflow systems.

Three packages which are LAN /3/ based were inte-

grated within the laboratory for this purpase:

— Fujitsu’s DeskTop Conferencing (DTC) version 1.4
for sharing, one No-M basis, applications;

— VocalChat [VC) version 2.0 for sharing, on o oneto-
N basis, voices; )

— Personal ViewPoint (PVP} version 1.4 for sharing, on
a pointto-point basis, video.

Then, these independent packages were regrouped
within one Video Conferencing System (VDS) in order
to integrate o flexible management of text, voice and
video. However, no synchronization between voice
and video is insured using VDS except by using the reg-
ular telephone.

A paintopoint videophony system has been inte-
grated within the laboratory. The system results from
two consecutive ESPRIT projects in which both British
Telecom (BT) and Olivetti were involved. The hardware
and software parts are commercialized by BT and by
Olivetti, respectively. The system entitled Personal Com-
munication Computer (PCC) is under version 2.1. PCC
is ISDN /4/ based and it infegrates fext, voice and vi-
deo media. The merging between both deskiop video-
conferencing synchronous systems {like VDS and PCC)
and workflow asynchronous systems (like AWS) has al-
lowed the methodology to suppart:
— the design and the redesign [in the case of reengi-
neering, for example) phases of our methodology,
in participatory mode;



- the reviewing process, recommended by ISO /5/
9000 standards, of the results both designing and
redesigning the phases, in both pariicipatory {when
both reviewers and reviewees are active) and ac-
tive/passive {when only the reviewers are active
while the reviewees are watching} modes.

VDS is based on constructors standards while PCC is
based on H.320 and T.120 standards of the ITU
/6/. However, VDS and PCC are incompatible be-
cause of the conflictual video boards and protocols.
H.320 standards used in PCC should allow its compat-
ibility with a studio videoconferencing system. Be-
cause of studio videoconferencing unavailability with-
in our organization, this action has not been fested yet.

An infrastructure for teleworking which augments the
capability of the participatory mode over the PSTN
/7/ is under testing.

The result of this project will be used within the ““Design-
ing the Information Cooperative for Sharing and Ana-
lyzing the Earth Observation Data {ICSA}” project
which aims to deliver a demonstrator of a methodology
supporting the analysis and the re-engineering of busi-
ness processes from different application domains of
the Earth observation field.
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Advanced Visualisation of Dynamic
Scientific Data

The objective of this project is to develop techniques for
representing and animating multidimensional time de-
pendent data. Digital video based on image compres-
sion is used. Various scientific visualisation techniques
are being used to represent multi-dimensional data.
The methods are being applied to remote sensing
data, oceanographic modelling and computational
fluid dynamics.

EXPLORATORY RESEARCH

During 1994 a digital video animation system /1/
was developed based on the JPEG and MPEG com-
pression systems. A system for preparing and editing
sequences of images for video production was devel-
oped /2/. This system allows for the production of Vi-
deo fittes and includes special effects like fades and
zooms. It has a multitrack facility which allows several
movies to be played together.

The production of single frames uses the above men-
tioned techniques of scientific data visualisation. To vi-
sualise the results of computational fluid dynamics and
oceanographic modelling special purpose graphics
programs have been developed. These interact with
a database containing the model results and allow
automatic frame generation of colour representations
of scalar and vecior fields in 2 and 3 dimensions.

Ray-tracing software has been applied to redlistically
render remote sensing and geographic data.

Animation videos have been produced for the follow-

ing applications:

— 10 years of vegetation index for Africa, MTV unit
IRSA,;

- Sea surface temperature data, ME unit IRSA;

~ Ocean colour (phytoplankton activityl, ME unit IRSA;

~ Oceanographic modelling results, STI;

— Computational fluid dynamics, STI;

- 10 years of world meteorological data, ECMVVF.

Several video presentations of the work have been
shown at international meetings. MPEG versions of
the animation have been placed on the World Wide
Web for public access. These have proved extremely
popular, and during 1994 about 10,000 different
users connected fo view these movies.
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The investigation has permitted the identification of the
specific characteristics of these methods, including ad-
vantages/ limitations. Of particular importance was the
use of nonlinear boundary algorithms simulating the
contact between train and rail. A numerical test series
has been performed considering different velocities
{from 200 to 360 km/h} and off-normal conditions of
the train-rail interface {specific car suspension and vary-
ing rail support length). Simulating the HVT transient dy-
namic response and vibration effects on the vehicle
body, excellent results have been obtained with both
numerical methods. In addition, some animation techni-
ques have been applied to visualise the coupled rait
train behaviours.

On the basis of the excellent resulis achieved, it has
been decided to propose the continuation of the activ-
ity in a more general way, by extending the methodol
ogies used for the High-Velocity Trains to other cases of
Transport Systems by means of predictive computer-
based modelling and analysis techniques. This prope-
sal will include, in particular, the study of safety equip-
ment and safety road barriers by numerical simulation
of car crash conditions.
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Safety Features Improvement of Energy
Storage in Superconducting Windings

The objective of this work was to contribute to safety
and environmental protection features of new energy
storage systems using superconducting magnets (SC),
by investigating possible accident scenarios generated
by offnormal operating conditions and by examining
their consequences by means of computer simulations.

In two preliminary notes the author highlighted the pro-
blematic of superconductor technology. The first one
was general, whereas the scope of the second one
was more specific/1,2/.
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The technological aspects were considered only as ap-
plied to Superconducting Magnet Energy Storage
(SMES) systems. More precisely, the difficulties in hand-
ling SMES technology were cited, solutions to the pro-
blems arising from these obstacles were proposed and
a through investigation of the tools available was per-
formed.

The research has concerned a simulation of the me-
chanisms of the transition of a coil from the supercon-
ducting state to the normal one by using the P-THER-
MAL code. As the complexity of the geometry is consid-
erable and the characteristic physical propriefies of the
materiols depend strongly and non linearly on tempero-
ture, a simplification of the model was considered by
assuming a structure composed of periodic repetitions
of a basic cell. The results achieved on the basis of
such modelling are now available /3/.
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Environmental Impact and
Diseconomies Arising from Renewable
Energy Cycles

An assessment of the environmental effects of solar
photovoltaic [PV} electricity generation, mainly based
on a literature review, has been carried out. The study
focused on thinfilm PV-modules, namely those contain-
ing amorphous silicon, cadmium telluride and copper
indium diselenide.

The review has included the environmental issues asso-

ciated with PV systems which can arise during some

phases of their life cycle, namely:

— production and installation of components and sys-
tem;s

— syslem operation and maintenance;

— decommissioning of end-ofservice system compo-
nents.



The fabrication of thinfilm PV-cells involves in some
cases the use of large quantities of gas, some of which
are toxic, substantial amounts of detergent solutions
and solid wastes as by-products of the deposition pro-
cesses. These waste streams and emissions cannot be
predicted ab initio since they are to a large extent un-
der the control of the plant operator, with the aid of re-
cycling and effluent clean-up procedures. Thus environ-
mental impact assessments of production processes will
require the active participation of manufacturers in or-
der to identify and quantify the important outputs. Even
50, because of the continual improvement in proces-
sing steps, the picture at any one time represents only
a ‘snapshot’ view of the manufacturing process that will
need to be updated periodically.

The environmental impact during the operation of this
photovoltaic systems concerns visual aspects and use
of land and other space, but it is anticipated to be min-
or. In fact, rooHop arrays can be incorporated info re-
sidential and commercial buildings with almost no vi-
sual intrusion and without additional land area. Arrays
infegrated into the envelopes of buildings as facades
also involve no additional land use. Although the land
area requirements for ground-mounted PV solar plants
and for fossil fuel stations of similar capacity are com-
parable, PV installations have much lower profiles,
without the chimneys, cooling towers and large build-
ings. Llarge mult-megawatt installations may affect the
local microclimate, flora and fauna, and for these an
environmental site impact assessment would normally
be required at the planning stage.

Various studies have examined the environmental impli-
cations of recycling, landfill disposal and incineration
of PV-components. The decommissioning of silicon-
based modules appears to be unproblematic and the
main concem is the possibility of toxic releases from
the types of module that contain cadmium compounds.
The photovoltaic industry appears to favour the collec-
tion and recycling of endofservice modules and this
option would also be preferable from an ecological
viewpoint. Although there is litle practical experience
with recycling photovoltaic modules, the necessary pro-
cesses would be needed in any case to conserve re-
sourcerlimited elements. Recent evidence indicates that,
at least for one current production type of cadmium tell
uride module, uncontrolled disposal in municipal land-
fill sites would be acceptable and that inadvertent incin-
eration of moderate quantities of expired modules

EXPLORATORY RESEARCH

would not lead to environmental or public health ha-
zards.

Several studies have noted that the energy storage sys-
tems employed in small scale autonomous PV installa-
ions account for a substantial proportion of the total
cost and the overall environmental impact of the sys-
tem. Larger scale systems using, for example, electroly-
tically-generated hydrogen and fuel cells or vanadium
redox batteries as a means of energy storage offer po-
tentially more benign environmental characteristics as
well as greater flexibility in energy usage. !t is empha-
sised that future economic and life environmental as-
sessment should extend to the entire energy system.

Methodologies for environmental impact assessment of
systems for electricity generation are currently being de-
veloped as part of the European Community project on
the external costs of fuel cycles. Multi-Attribute Analysis
and Monetarisation represent the two main ap-
proaches. It is suggested that the application of ad-
vanced methods such as the Multicriteria Support Sys-
tems method, to photovoltaic energy systems would
help to confer a degree of robustness on the results ob-
tained.
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has been studied. This parallel machine is infended to
replace the old SUPERNODE system. All the previous
software developed by the “3D Image Processing &
Synthesis” Laboratory will be implemented and tested
on this new parallel machine.
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the memberstates} will have evaluated the pilot imple-
mentation of ECC-AIRS.

If the projects steering committee decides that the ECC-
AIRS solution approach is feasible and that the system
shall be placed in production, then an additional fol-
low-up project will have to be started to ‘industrialise’
the system. This will include resolving the bugs and pro-
blems found during evaluation, defining the time scale
and methodology to introduce the system in local orga-
nisations, deciding on which organisation will run the
central production system and, if required, updating
the ECC-AIRS system to the latest ICAO (International
Civil Aviation Organisation) standards for aircraft acci-
dent/incident reporting systems (ADREP manual).

For more details on the achievements and the state of
the project, see /110 7/.
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of authorities and control organisations and of repre-
sentatives of industrial parties (CEFIC, CONCAWE,
EP FORUM, AEGPL, EPSC), ISEl is becoming a focal
point for a constructive dialogue between authorities
and industry towards common views on the technical
aspects of the control of major accident hazards. In
1994 significant progress was achieved by the techni-
cal working groups for the "“Safety Reports’ and for the
“Safety Management Systems” /5/ in collecting,
analysing and comparing information on national
guidelines, industrial codes of practice and recommen-
dations.

In connection with the works or TWG "Safety Re-
ports” a Seminar on Runaway Reactions was orga-
nised in Frankfur-am-Main {7-8 Nov. 1994) with the
objectives of sharing information and lessons from ac-
cidents occurred, as well as on methods for prevent-
ing, controlling and mitigating related accidents. The
resulting recommendations will be included within
the hazard identification chapter of the guidelines in
preparation.

Furthermore, ISEl received the mandate for producing
draft guidelines as a basis of discussions within the
TWGs. The guidelines have then to be discussed by
the Committee of the Competent Authorities before
being adopted by the Commission. The Guidelines
for Content of Information to the Public /6/ constitute
the first guidance published by the Commission for
the implementation of the Directive.
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Scientific-Technical Support to the
Biotechnology Directives

The activities in the area of biotechnology involve a
close cooperation with the Directorate General for En-
vironment, Nuclear Safety and Civil Protection - DG XI -
who has the responsibility for the work on the imple-
mentation of the biotechnology Directives 90/219/
EEC and 90/220/EEC.

BIOSAFE is a Documentation Centre that collects rele-
vant information on safety issues and on regulatory as-
pects of biotechnology. It reviews the regulatory devel-
opments in the European Commission as well as in the
Member States. Whereas documents on new legal de-

“velopments occupy a special place in the bulletin,

equally importance is given to the background docu-
ments produced by or on behalf of the Commission
and Member States. A section is also devoted to perti-
nent books and arficles published in the field and to re-
sults of risk assessments carried out prior fo field re-
leases.

In addition, appropriate applications of biotechnology
inventions submitied to the European Patent Office or to
the World Intellectual Property Organisation are sur-
veyed. The reason is because they contain very de-
tailed descriptions of the inventions, which are in some
cases relevant for the risk assessment carried out by the
Competent Authoriies and which sometimes give a
global indication of the developments in the sector.

All documents are held in Ispra at the disposal of the
interested reader and photocopies can be made avail-
able if not protected by copyright.

BIOSAFE has produced and published a new issue of
a bulletin of publications with abstracts, a keyword in-
dex and an index of all documents. This bulletin was
circulated to all Competent Authorities responsible for
the implementation of the Biotechnology Directives,
and to any other interested party, free of charge. The
BIOSAFE mailing list contains about 1,000 addresses.
In the course of 1995 a project has been initiated that
endeavours the electronic publication of the bulletin.

ISEl has also provided direct scientifictechnical infor-
mation to the Commitiees of Competent Authorifies.
Substantial information has been found by exploiting
the numerous connections to ondine databases that
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and/or consultants, via contact persons at the compe-
tent authority of each Member State, and are written in
the nine official languages of the Union.

From each EIS, an “ldentification Form”, that sum-
marises the main “general information” about the EIS
and a “Report”, that analyses the main “technical infor-
mation” of interest are produced. All these documents
are written in English. Data conceming the identity of
the developer, and other confidential data, are re-
ported only in the identification form, which is an inter-
nal document and will not be included in the final re-
port.

The main information contained in each identification
form is as follows: reference code; background (con-
text in which the plant has been presented and
authorised); tile of the study; short description of the
plant and type of installation(s) located in the plant;
type of waste treated; location, area and capacity of
the plant; cost of the project and cost of the EIS; ad-
dresses of developer, competent authority and consul-
tant; submission and authorisation dates; status of the
plant; EIS arrival date at JRC Ispra and list of the mate-
rial received.

The report on each EIS is structured in five sections:
Background, Description of the Plant, Indicators, Im-
pact Prediction Methods, Uncertainty Analysis Meth-
ods and Evaluation Criteria, Risk Assessment Methods
and Overall Comments on the EIS. The report also in-
cludes two appendices: list of the Documents Re-
ceived and Main Scientific/Technical Terms used in

the EIS.

A list of environmental {natural and human) factors is
used as a reference in analysing each EIS. It has been
compiled taking into account the factors explicitly men-
tioned in the EIA Directive as well as factors mentioned
in national legislation and/or considered relevant in
technical and scientific publications (see, e.g. /4,5/
). Thus the list includes the following factors: human
beings, air, climate, surface water, soil and ground
water, landscape, land use, flora and fauna, ecosys-
tems (inferactions), noise and vibration, material assets,
cultural heritage, economic system, social system, traf-
fic, other factors.
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Preliminary Results and Final Report

One EIS analysed in the study concerns a plant which
freats waste from an industry producing antibiotics by a
fermentation process. The plant includes two installa-
tions: an installation for biological treatment of waste
water and an incinerator fo treat the micro-organisms
used in the fermentation process together with those
produced as an excess in the biological freatment.
The incinerator freats toxic and dangerous waste. The
table next page summarises, for each environmental
factor, the indicators, the impact prediction methods
and the uncertainty analysis methods considered in
the part of the EIS that concerns the incinerator. The fac-
tors most affected by the proposed project, and which
were analysed in more detail, are air and noise.

The preliminary results indicate that prediction methods
used within EISs of this category are often not stated.
Where prediction methods are stated in most cases
they are poorly explained [e.g. data used, application
of models, numerical or graphical results obtained).
Some environmental factors (e.g. climate, flora and
fauna) are often not considered while uncertainty ana-
lysis is rarely undertaken.

The study is expected to be completed by the end of
1995. One foreseen development is the production
of guidelines to assist in the choice of methods for im-
pact prediction and evaluation used in the environ-
mental impact assessment of waste disposal installa-
tions.
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INCINERATION INSTALLATION. INDICATORS, IMPACT PREDICTION METHODS AND UNCERTAINTY
ANALYSIS METHODS CONSIDERED FOR EACH ENVIRONMENTAL FACTOR.

Environmental Environmental
Factor Indicators

Impact Prediction
Methods

Uncertainty
Analysis Methods

Air Temperalure, dusl, organic
carbon, CO, HCI, HF,
S5S0,+504, NO, and

Gaussian model to estimate
dispersion of pollutants.
Method proposed by

Worst cose analysis both in
the dispersion model and in
the oplimisation of the stack

exchanged and
confaminants composition
in output flow

odour German law TA-Luft 86 for | height
the optimisation of the
height of the stack
Climate Amount of energy Subjective judgement -

based on the chosen

indicators

Soil Area of the plant

Landscape Visual impact

Normal visual techniques -

Presence of uncommon or
profected species in the
zone affected

Flora and fauna

Noise and vibration Noise inlensity

lierative calculation of noise | Noise intensity esfimation
infensity af the perimeter of | based on the worst case
the plant based on addition | situation {no air atienuation)
of mitigation measures to
meet legislative thresholds

Economic system Number of new employees

required for the plant

Management and planning -
of the industry (creation of
employment]

Press articles and
complaints by the public
involved

Social system

Safety of Nuclear Installations

ISEl has given scientific and technical support to DG XI
during 1994 for the second year. In particular support
to specific actions of DG XIF in the salety of nuclear in-
stallations has been given, for the activities hereafter
described. Moreover ISEl attends regularly the meet-
ings of the two advisory expert groups of DGXI, for
the reactor safety: the Nuclear Regulators Working
Group and the Reactor Safety Working Group.

Monitoring, or Assessment of the Results, of Study
ContractsGgiven by DG XI.

During 1994 a number of technical reports has been
received from DG Xl for a technical evaluation.
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The results of a study contract reviewing EUROPEAN
NATIONAL PSA PRACTICES, with a view of possibly
deriving a general EUROPEAN PSA PRACTICES haw-
ing the consensus of European practitioners, have been
assessed.

As a basis for the assessment, the EUR Report 15720,
Regulatory Action Related to Probabilistic Safety As-
sessment Studies, was also taken into account as an
additional source of information.

During 1994, the Report National and Community Re-
search Policies and Programmes on Reactor Safety was
issued as a EURATOM report (EUR 15618}, compiled
by E. Della loggio, on the basis of national contribu-
tions and the support of IST and ISEI.

Monitoring the Activities of the Joint CEC/USNRC Pro-
ject on the Uncertainty Analysis of the AccidentCcodes



COSYMA and MAACS for the Probabilistic Assess-
ment of the Consequences Following a Radioactive Re-
lease from a Nuclear Power Plant

This project is based on a wide use of Expert Judge-
ment {E)) Techniques and is relevant to PSA level 3.
The project is funded by DG XII (Research on Radiopro-
tection) and DG X! {Safety of Nuclear Installation Unit
and Radioprotection Unit}. A procedure guide for the
application of EJ techniques will be produced by the
Technical University of Delft. We recall that EJ techni-
ques are being widely used for PSA level 2 and, to
a lesser extent, for PSA level 1 {see, for instance, NUR-
EG 1150) and may have an important impact on PSA
results. ISEl attended a threeday meeting in Brussels
and devoted a seminar on E] and the organisation of
a panel of experts to be elicited.

Participation in IAEA Expert Group Meetings
or Specialist Meetings on Behalf of DG XI

During 1994, ISE| participated in:

— the last meeting of an IAEA working group for the
Development of Safety Principles for the Design of
Future Nuclear Power Plants. The final version of a
Technical Note [to be issued as IAEA TECDOC)
has been produced by the group;

— a specialist meeting in Halden on Advanced Infor-
mation Methods and Attificial Intelligence in NPP
Control Rooms.

Issuing Catalogues of Historical
Earthquakes Data

ISEI has conducted a study on the representation by a
Geographic Information System (GIS) of data on histor-
ical earthquakes that have occurred in some European
Union countries. A spatial analysis of these data has
also been performed. This activity had the purpose of:

— demonstrating the potentiality and possibilities of
using GIS for storing and inferrogating the Catalo-
gue of European Earthquakes {(Van Gils J. M. and
leydecker G. 1991);

- investigating possible correlations among earth-
quake events, population and location of nuclear fa-
cilities;

- identifying a suitable data format with a view to the
future publication of an updated version of the Eur-
opean catalogue or catalogues covering other geo-
graphic areas.
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A report on the activity, entitled Spatial Analysis and
Earthquake Risk Assessment, has been presented to
the Reactor Safety Working Group, one of the two
DG X! advisory group of experts from the various Eur-
opean Union countries.

The installation of the European Earthquake catalogue
on the Geographical Information System has defmon-
strated significant improvements in the possibilities for
viewing, interrogating and analysing the events in the
catalogue. The possibilities for selecting and display-
ing events according to position, time, intensity or other
database atiributes are found to be highly useful for
those working with such data. The GIS faciliies also
provide useful ways for investigating some of the ac-
knowledged weaknesses of the present catalogue with
respect fo duplications of events and homogeneity
across countries. Furthermore the possibility to use the
multimedia approach to retain links to historical re-
cords, by including scanned photographs and fext in
the database, has been shown to be feasible and
practical for future improved catalogues.
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Ultra High Sensitivity Interferometric
Sensors

During 1994, coordinated testing campaigns have

been designed and carried out in Ispra (Loser and Ap-

plied Optics Laboratory) and in Strasbourg (GOA/

CRN}. These tests allowed the quantitative characteriso-

tion of the three following interferometric devices /1,

2,3/

- interferometric sensor for the defection of radiation
flux transient;

- alloptical interferometric modulator;

— inferferometric device for the detection of microvibra-
tions and gravitational interactions.

The performances of the devices were further enhanced
especially with regard to their stability and calibration.
A clear distinction was obtained between thermal and
optical effects {i.e. radiation pressure). Distinct re-
sponse times were registered for radiation pressure (fast
response) and thermal effects (slow response).

These results were achieved, in collaboration with
CRN/GOA - Strasbourg, by evaluating the temporal
and spatial variation of the interferometric fringes. This
required the development of special image processing
correlation hardware and software. Clear correlations
between input stimuli and output device responses
were found. Experiments, at CRN/GOA and JRC Ispra
as well, regarding all of the sensors, proved the repeat-
ability of their peformances.

During this work the sensitivity of the devices, in particu-
lar the fully optical switch, was further improved using
excitation of less than 0.01mW.

Extensive work has been performed on the optomecho-
nical defector, which is a device for defecting weak
low frequency (0. 1-20 Hz) mechanical vibrations. This
detector is essentially a dynamic interferometer coupled
fo an air floated optical table. Crilically bolanced ver-
tical plates produce between them a Fabry-Perot type
interferometer. The resulting dynamic fringe pattern pro-
duced by the two inner vibrating surfaces can then be
examined. The mechanical properties of the plates and
of the gas membrane between them produces a system
which is sensitive to weak, low frequency mechanical
excitation. Holographic gratings recorded on  the
plates increases the observable changes in the interfer-
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ence pattern. The device operates at room temperature
and pressure is robust and has been shown to give re-
producible results. Sensitivity has been shown to in-
crease with decreased temperature.

Further development of the sensor has required the
modelling and examination of the behaviour of optical
tables {vibration isolating platforms) at frequencies out-
side their design range. The mechanical properties of
the sensor have been modelled using various approxi-
mate methods. A full modet (which is still under devel
opment} requires the inclusion of mechanical effects
due, for example, to suface tension effects, electro-
static charges, contact forces, thermal and mechanical
properties of the plates and fluid flow between the
plates

Comparisons of our laboratory prototype {which has
not been optimised) with commercially available accel-
eromefers show that our device gives better perfor-
mances and is potentially less expensive to manufac-
ture. Work to produce an industrial profotype is cur-
rently being pursued.

Further details on the work performed and the results
achieved can be found in /4,5,6,7/.

References

/1/ Coutsomittos C. Th. Modulateur Optique, Patent#.88184,
luxembourg 28/10/1992, and also Intemational Po-
tent# PCTPEQ3 /02977, 27 /10/93.

/2/ Coutsomitros C. Th., Franchi M. Détecteur de variations d'une
grondeur physique, Patent#. 88197, luxembourg 3/11/
1992, and also International Patent#. PCTPEQ3 /02978,
27/10/93.

/ 3/ Coutsomitros C. Th. Dispositit de détection de microvibrations
de és faible amplitudes, Patent#.P/2390, Luxembourg,
15/1/1993, and also International Patent# PCTEPQ4/
00050, 10/1/94.

/4/ Coutsomitros C. Th. Compact hypersensitive interferometric
sensor for gravitation measurements, First Edoardo Amaldi Con-
ference on Gravitation Wave Experiments, Frascoti, Rome,
June 1994,

/5/ Coutsomitios C. Th., lucia A., Volta G. All optical interfero-
metric modulator, Frontiers in Information Optics, Kyoto, April
1994, International Commission for Optics.

/6/ Coutsomitros C. Th., Lucia A., Volta G. Hypersensitive interfero-
metric sensor for radiations flux measurements, Optical Methr
ods in BioMedical and Environmental Sciences, Tokyo, Aprit
1994, Internationol Society of Optics Within Life Sciences,
OWIS Il

/7/ Miehe G. Carodtérisation d'un détecteur d'interoction de grav-
itation, Mémoire No. 791/94, Groupe D'Optique Appli-
quée, CRN Strosbourg, Université Louis Pasteur.




SUPPORT TO COMMUNITY POLCIES

Industrial Production of Ultrasonic
Sealing Systems

In view of the possible demand to produce larger quan-
fities of sealing-bolts developed in the Nuclear Safe-
guards Programme, JRC-spra has commissioned the
NODAL company, in agreement with DG XIIl, to per-
form a study on the optimization of production of the
mechanical parts composing the seals in case of hy-
pothetical series of more than thousand units. The study
has indicated ways to subcontract the various phases
of the production, and has shown that orders on more
than 2,000 units at one time, would ‘benefit from a
manufacturing cost reduction.
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Nuclear Material Accountancy

In connection with the development of a new database
for inspection data, made by the Euratom Safeguards
Directorate, a number of software packages had 1o
be re-designed or transferred to a different environment
(UNIX + ORACLE). ISEl supported the Commercial
Safeguards Directorate by providing consultancy on
how to carry out some of the work needed, and also
by providing through software houses completely
new software packages for the following areas: i} ex-
ecution of manual data entry to the main database,
ii) creation of - and access to - the Nuclear Installations
database, iii) tracing and verification of consistency of
data coming from different sources, iv} re-design of the
software MADES, used for statistical analysis of the
data, according to the new environment and the new
needs recently emerged.

Work has been completed for points i), i} and iii). Point
iv) will mainly be developed in 1995.

Data Processing

The Euratom Safeguards Directorate (ESD) of Luxem-
bourg requested to develop an Electronic Clipboard
for Inspectors. Inspectors currently use clipboards for
consuliation of listings and working popers which are
often uneasy to handle when moving around the plant
on inspection. The task objective is to explore the mar-
ket of available notebooks and palmtop computers to
identify a candidate machine showing features which
correspond sufficiently to the ESD requirements.

Market research was performed for ESD and a palm-
fop computer with 8 hours autonomous functioning
and weighing 900 g. was choosen. The procedures
for data transfer from/to a PC were implemented.
Some examples of applications were demonstrated to
the ESD staff. According to the favourable results ob-
tained, the ESD will decide the priority list of real appli-
cations to be treated by the palmtop computer.
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Least Cost Planning

The collaboration with Lawrence Berkeley Labs on the
development of an international database for the ex-
change of information on Integrated Resource Plan-
ning (IRP) projects continued during 1994. The U.S.
governments decision fo provide this information ex-
change within the framework of a new Implementing
Agreement (!A) of the International Energy Agency
has led to the participation of the European Commis-
sion in Annex 1 of the |1A on DSM [Demand Side Man-
agement }.

The JRC has been asked to follow the [EA work in order
to ensure that the datobase under development {called
INDEEP), incorporates information suitable for Eur-
opean needs, bearing in mind that the level of imple-
mentation of IRP is at a very preliminary stage in many
Member States.

The JRC has also been asked to develop common
guidelines and reporting formats for the SAVE/DSM
projects.

The 1994 activities of the JRC in this field were the fol-

lowing:

- conclusion of a preliminary critical review of the
American database DEEP with particular emphasis
on the viability of the Data Collection Instrument pro-
posed by (BL;

- presentation of the INDEEP concept proposal to
CENELEC (European Committee for Eletrotechnical
Standardisation) and determination of the interest
of European utilities;

— report for the DG XVII Magazine ENERGY IN EUR-
OPE /1/;

- paricipation in the IEA Annex 1 Experts Meetings
held in Madrid and Washington D.C, on behalf
of DG XVII;

- participation in the Executive Commitiee of the DSM
IA held in Washington D.C, on behalf of the DG
XV,

— attendance at the Conference on DA/DSM, Paris,
November 1994:

- S & T Contribution to the Annex 1 activities.

ISEl'is contributing to the Annex work by means of
— direct theoretical support for all conceptual items;




— investigation, reporting and establishing links with
utiliies of EU Member States not participating in
the Annex and, in particular, with those that have
SAVE/DSM contracts with the EC. A limited scale
market survey for assessing INDEEP acceptance is
underway;

— cooperation in the preparation of a workshop to be
held in Vienna at the end of January 1995.

The development of final standard reporting formats for
the SAVE/DSM projects has been delayed to 1995.
In fact, until a clear agreement on many theoretical con-
cepls has been reached within the IEA Annex 1, it was
considered premature to decide on the choice of a
common European evaluation methodology and, con-
sequently, of the reporting formats.

Building Energy Certification

A second request to the JRC for technical support in-
volved checking progress in the implementation of
Building Energy Certification in the EU Member States
[MS). To this end, the ISEl organised a Seminar on the
fopic, combining the event with a SAVE Confractors
meefing. The Seminar was organised together with
the French agency ADEME, which is the leading orgo-
nisation for SAVE events, and was held in Sophia - Anti-
polis, FRANCE, June 27-29, 1994,

ISEI took care of the main conceptual and technical as-
pects of the Seminar, whereas ADEME looked after the
organisational efforts. The meefing was sponsored by
the European Insulation Materials Association (EURI-
MA).

ISEl gave a technical contribution at the meeting /2/
and reported the main outcome of the Seminar. The
conclusions and suggestions were also reported and
discussed at a SAVE Conference, organised by the Eur
opean Commission (DG. XVIl), {Florence, October, 26-
28, 1994}, in order to defermine preferences and
gather new ideas for the forthcoming SAVE2 pro-

gramme.

Main problems needing further effort in the field of

Building Energy Certification are the following:

— certification should not be an additional bureaucratic
burden but an effective tool to foster investment deci-
sions. Every Certification scheme should, therefore,
include the energy conservation measures to be im-
plemented;
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— Audit Requirements: simplified and userfriendly audit
tools should be made available. Standardisation of
auditing procedures, databases of building typolo-
gies, meteodata and reference values should be
set up, possibly on a European basis;

— information to consumers should be improved;

— present Building Energy Certification schemes should
be marketed by professional teams in a positive per-
spective {higher building quality, more comfort, efc.)
rather than in a reductive view (lower consumption,
savings, efc.;

— give priority to corporate actions, looking for spon-
soring from construction and manufacturing indus-
tries;

— link Certification to building quality and environmen-
tal aspects, on the one hand, and on the other to
building related activities, such as purchasing, finan-
cing and insurance audits.

During 1994, the development of advanced building
audit and certification tools and in particular of the
BEAMES (Building Energy Auditing Management Ex-
pert System) package, continued at ISE. This prototype
was presented at various meetings {a dedicated Work-
shop was organised at Ispra in January 94), and its
usefulness and viability discussed with many scientists
and building research and management organisations.
The application of BEAMES as a Building Certification
and decision aid was discussed with DG XVII in Brus-
sels and a report on this issue was prepared for the Flor-
ence SAVE Conference, in which the advantages of
linking BEAMES with Building Energy Certification
computational models were described /4/.
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INFORMATICS SERVICES

The migration takes place either through the full integra-
tion with the equivalent systems in force at the Commis-
sion {typical cases are the finance, staff, health insur-
ance systems} or through the installation of new od-
hoc systems {typical cases are the geographical infor-
mation system for the management of the Ispra site fa-
cilities, contracts, library, publications and inventory).
From 97 and beyond this migration effort will produce
a 0.5 MECU/year reduction of running costs due to
the removal of the old software/hardware plafforms.

Data extracted from the regulatory/operational infor-
mation systems such as those listed above are collected
info a data pool and made available to complex ag-
gregation and correlation procedures as required by
managers in their strategic, planning, accounting and
speculative tasks. This information warehouse comple-
mented by adequate document archives, multimedia
archives and sophisticated information navigation/dis-
covery tools becomes the reference library of informe-
tion about JRC facts and activities.

Many administrative steps that are necessary in order
to request, produce and deliver services that involve
multiple functional units and multiple verification/
authorisation decisions imply the physical manipulation
and the exchange of paper documents. Electronically
stored work in progress allows processes to include
parallelism in tasks, to make steps visible and measur-
able and to increase interactions and communication
between actors. Moreover, immediate snapshots
about the status of individual dossiers, bottlenecks
and flaws in the procedures can be identified and
the optimisation of work can be facilitated. Procedures
such as orders, contracts, visitors, transport and busi-
ness frips are presented to the end-customer in the form
of friendly prompters that support the journey of his re-
quest across the organisation until the final delivery and
acceplance of the requested service item. Electronic
procedures are bosed on workgroup and work flow
management syslems co-ordinating aclivities in the
back-offices of administrative service Units and in the
frontoffice workstations of the users.

The Achievements

The GIS project for the management of the Ispra-site in-
frastructures/facilities has reached its final delivery
step. The operational version of the system will be de-
monstrated to a wide audience in Feb. 95. On top of
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the basic topographic maps, thematic aggregates are
produced with alphanumeric data relevant to the man-
agement of buildings, offices, allocated staff, tele-
phone/fax/photocopier devices, cleaning, mainte-
nance inferventions and other services.

The newlibrary system has been installed and loaded
with the historical catalogues derived from the old sys-
tem. It provides query and application functions to the
end-user, loan management, interlibrary consultation
ond loan faciliies, accounting and service follow-up.
The capabiliies of the new service will be demon-
strated to the community of users in Feb. 95. This will
be followed by intense training and customisation ses-
sions.

The new Publications database is now loaded with the
historical bibliographic data and is ready to collect the
new submissions. As a by-product, the Bullefin of JRC

Publications in its version for final distribution is pro-

duced.

The new Contacts database for use by our Public Relo-
tions service is in its acceptance phase. It is meant to
collect relevant information about meetings, events, in-
terest groups and mailing lists according to the speciti-
cations required for the management of JRC contacts
with Member States authorities, visiting and control
Bodies, Scientific and Industrial circles.

The staff and salaries information systems have been
successfully migrated to independent and cheap plat-
forms. During 95, the parallel operation of both the
new and the old system is foreseen. This verification al-
lows for checking the consistency of results across com-
plex procedures such as promotions, changes in salary
levels and indemnities.

The contracts, business trips and staff allocation infor-
mation systems have been migrated to independent
and cheap platforms. The performance of those new
systems will be checked against the old ones and if
the verification proves successful, the replacement will
lake place.

The new ftelephone and transport requests databoses
are also in an advanced phase of development and
are likely to enter operation by mid 5. A new car
transport reservation, management and accounting sys-




tem has been designed that eliminates a great deal of
paper work and human interventions. The end-users
and the operators of the fransport service are supported
by a work flow manager that supervises the circulation
of the requests and their follow-up.

The information system of the Ispra site Security Service
has been redesigned in order to improve the overall ef
ficiency as perceived by our visitors. In particular, the
new system includes new logistic arrangements at the
reception desk integrated with the databases on
badges, cars and movements. The securitycheck func-
fion is best served by an electronic information base.
The system has its own work flow manager for the pro-
duction and the follow-up of the visitor request.

The New Financial & Accounting
Information System

A joint project with membership from DG XIX, DG XX
and JRC has been setup for the production of SIN-

COM?2, the new financial & accounting information
system in force at all Commission services.

The JRC contribution has been considered essential in
the light of the experience gained in the design and op-
eration of the existing Sibeca system. The project has
entered the defailed specifications phase which will
be followed by the development phase and demonstra-
tor phase planned for mid 96. The demonstrator oper-
ated at the JRC will serve as a test bed before the de-
livery of the final version of the system to all other Com:
mission services takes place.

As regards the JRC installations, this would conclude
the migration of the existing information systems from
the expensive mainframe server. The mainframe server
itself is expected to be dismantled at the end of 96.

The Orders Work Flow

One major effort has been undertaken in order to intro-
duce modern work flow management techniques in the
order process for the procurement of goods and ser-
vices.

This is the most complex and pervasive in-house admin-
istrative procedure in the house. In order to check the
technical feasibility of the approach, a fully paperless
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and machine-assisted profolype has been demon-
strated to our administrators. The project now requires
the analysis of the details of the procedure as executed
by the various acfors {requester, authoriser, financial
confroller, accountant, inventory, customs, warehouse}
in the spirit of @ newly reengineered process. For this
purpose, a task force has to be setup with the mandate
of devising new work-practices, test environments ‘and
the final deployment of the system. The ISEl and ITU In-
stitutes volunteered 1o act as leaders of this experience.
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A scan was made of the security of all systems on the
Ispra site using the 1SS tool. The results, which made in-
teresting reading, were given to those responsible for
the management of the systems. Repeating the exercise
in the near future is intended to ascertain what actions
have been taken fo tighten up the security of the indivi-
dual systems.

An evaluation of the Novell Networking software {Net
ware 3.11) for the PC environment was complefed.
The conclusions were very positive, particularly in rela-
tion fo its use in the administrative environment where
some units had already decided on implementation.
A limited number of scientific groups had also decided
to use Novell, and DICS has coordinated these var-
ious implementations and provided some support dur-
ing the installation phases.

Electronic Mail

Many important changes took place in 1994. The Bull
DPX systems that were used to provide the mail service
and which were nearing obsolescence were replaced
in 1994 by a set of Unix MTAs [Message Transfer
Agents}, and a new SMTP server introduced. The mail
broadcast service that has been so successful for adver-
fising meetings and seminars was automated and the
rules for its use were published.

The X.400 and SMTP mail services with the outside
world continued throughout this period without any ap-
parent modification, even though the servers providing
this service had been replaced.

The ISOCOR X.400 product was installed on many PC
systems, and several MTAs installed. The overall level
of use has grown tremendously and is exiremely en-
couraging. The use of X.400 allows document ex-
change to take place rather than just message passing.

An installation of these products was made in the JRC
Institute newly installed in Sevile to provide the
X.400 e-mail service for both PC and Macintosh users.

INFORMATICS SERVICES

limited developments were done in the use of email,
together with EDI (Electronic Data Interchange) and
work flow, to automate some of the procedures used
by the Financial Control in remotely managing the
other JRC sites. Several versions of the prototype were
demonstrated during the year. An operational version
should be ready for early 1995.

Office Automation

Testing and evaluation was carried out on new ver-
sions of Xerox GlobalView for open platforms. These
were specifically GVWin for PCs with MSWindows,
and GVX for UNIX systems with XWindows. As a result
of these tests it was decided to recommend the general
use of GVX, but the first version of GVWin was consid-
ered not suitable for general use.

The version of GVWin that arrived later in the year was
considered much better than the first, and it was
decided not only to recommend it for general use,
but to recommend that all Xerox users migrate towards
the PC platform with GYWin. This will also bring the
JRC more into line with the Commissions informatics
strategy for office systems.

An installation of the XNS software was made in Se-
ville, allowing the Institute to communicate with the rest
of the RC. The DG in Brussels was connected directly
to the EMPB network, thus reducing the costs for inter-
site connections while maintaining the same level of
service.

Computer-Aided Design

Steps were taken to complete the migration of this ser-
vice from a central one to a distributed one, in that ad-
ditional workstations were installed so that by the end
of 1994 no users were left on the central system, which
was then closed down.

The central service will be discontinued.
























refrigerated water and lake water, in addition to elec-
tricity. All temperatures and flows are recorded at 1
minute intervals and averaged over 15 minute periods.

The monitoring system in each building is controlled by
a local computer (PC] which carries out the averaging
and stores the data for daily transmission to a central
PC. When fully operational, the specially developed
software, resident in this PC, will provide automated
data analysis and reporting facilities.

Building Rules

Apart from the ECOCENTRE building retrofit competi-
tion, there is a continual demand for the construction
of new buildings and the renovation of existing ones
on the Ispra site. To ensure that this work respects the
principles of the ECOCENITRE project, a set of Building
Rules has been drawn up. These specify construction
standards designed to produce buildings with signifi-
cantly lower energy requirements than those built to cur-
rent lialian norms. They also restrict the use of materials
which could have a negative impact on the environ-
ment. Once approved, alt constructors on the Ispra site
will be obliged to observe them.

Building Integration of an Amorphous
Silicon Photovoltaic Facade

The ECOCENTRE project aims to demonstrate the ap-
plication of available technologies for the modemisa-
tion of ageing premises of research centres under eco-
logical and economical aspects. The results are in-
tended to be transferable to other sites. Among other
projects, the demonstration of photovoltaic technology
in its application to a building facade was chosen as
an example of future renewable energy technologies.

Objectives

The objectives for the project were set out as follows:

- demonstrate to architects that the application of
photovoltaic solar energy on facades provides for
a new and additional design element;

— make use of existing building engineering to reduce
the arearelated costs of a photovoltaic array;

~ take into account a future extension to a hybrid sys-
fem which also harnesses thermal solar energy;

— improve the overall appearance of the building;

OTHER PROJECTS

— demonstrate a turn-key system feeding reliably the
electricity grid.

Technical Details

Given the objectives of the ECOCENTRE project main
emphasis was put on visibility and design features,
rather than maximising the power output with high-effi-
ciency photovoltaic modules. ‘

The building chosen houses experimental facilities for
earthquake simulation (ELSA: European Laboratory
for Structural Assessment): its southern face has the di-
mensions &5 m (wide) by 25 m (high). Not all of this
surface could be covered, as an adjacent office com-
plex limits the unobstructed area fo the top 12m of the

building

As the amount of financial resources was limited, the
main design constraint was the lowest possible cost
per unit area. Only amorphous silicon technology
was considered feasible under this condition without
sacrificing the goal of covering the whole available
area of the southern building facade.

The tofal area available is therefore 720 sqm. Taking
info account framing losses, non-optimal distribution
of modules, initial degradation of amorphous silicon
and an minimum efficiency of 3.5 %, the designed
peak power was 21 kW. Accordingly, the gridcon-
nected inverters were designed for this input power,

in four blocks of 5 kW AC each.

These consist of a-Si substrates manufactured by Ad-
vanced Photovoliaic  Systems (Princeton, NJ, USA]
which were laminated by the German Flachglas Solar
GmbH (FlagSal) in a double-glass compound utilising
a proprietary process. A total of 420 modules, size
0.84 x 1.50 sqm were delivered. Aluminium profiles
from a building facade industry were attached 1o the
infernal structure of the building and provided the
mounting support and cable trays for the PV-modules.
As the total weight of the retrofit is approximately 20
fons, additional reinforcement of the building was ne-
cessary.

The generated electricity is fed in the local distribution
grid by means of four electronic inverters. These inver-
ters are cascaded in a “masterslave’” mode and are
tracking the maximum power operating point of the ar
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WORK FOR THIRD PARTIES

References

/1/ Convenzione ra Regione Siciliana € Comunitd Europea, Toor-
mina, April 27, 1994/2/ Progetti di ricerco presentati dalle
Universita degli Studi di Catania, Messina e Palermo in colla-
borazione con il Centro Comune di Ricerca della Commissione
delle Comunitd Europee, Allegato N.1 alla Convenzione tra
regiane Siciliana e la Comunita Europea, 1994.

Software for Industrial Plant
Supervision

In the framework of the FORMENTOR project, the first
Industrial Application was started at the beginning of
1994. The objective of this application is to supervise
a Catalytic Cracking unit of an oil refinery exploited by
TOTAL France. The application is led by Cap Gemini.

ISEl was requested to provide the necessary methodo-
logical input for allowing the extension of the function-
ality of a typical FORMENTOR system in order to sup-
port plant maintenance tasks. This work will be com-
pleted in April 1995.

Root Cause Analysis of Human Errors

Study

The third party work, ordered by an lialian industry,
started in 1993 on the development of a methodology
for root cause analysis of human error, has been com-
pleted. A general methodology for the root cause ana-
lysis of human errors has been developed based on a
suitable representation of incidental sequence by
means of an event time line /1,2/. Once the eno
neous aclions have been identified, the root cause ana-
lysis is performed with a suitable error taxonomy. The
methodology has been described in a sample applica-
tion taken from the aeronautical domain. In particular
the Zurich accident of November 1990, in which an
Alitalia DC 9-30 crashed onto the Stadelberg hill has
been analysed with the proposed methodology /3/.

References

/1/ Cajozzi G., Pinola L., [1994), Root Cause Analysis Methodol-
ogies: Trends and Needs, 1o be presented at the Probabilistic
Sofety Assessment and Management Conlference, PSAM i,
Marich 20-24 1994, San Diego, Ca, USA. ISEI/IE 2573/
Q3.
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/2/ Pedrali M., Cojazzi G., [1994), A Methodological framework
for root cause analysis of human errors, 2 1st conference Avia-
tion Psychology developing theory and extending practice,
WEEAAP Dublin ‘@4 Conference, 28th-31 March 1994,
ISEI/IE 2698/94.

/3/ Cojazzi G., Pedioli M., (1994b), A Root Cause Analysis
Methodology, Commission of the European Communities,
Tech. Note 1.94.59, ISEl/IE 2697 /94.

Software for Safety and Reliability
Assessment and Management

The software STARS (Software Tools for the Analysis of
Reliability and Safety) methodology has been applied

to a number of specific industrial cases.

In the first case, the objectives of the contract were to
develop a customised version for a power generating
plant of the software package able 1o represent speci-
fic components and systems, and to develop addi-
tional application modules for integration within
STARS. In patticular, @ new modelling technique
based on a functional decomposition of the industrial
system has been developed. This functional model sup-
ports the automatic construction of Failure Modes and
Effect Analyses (FMEA) tables, and is at the basis of
new algorithms for the semi-automatic construction of
event frees.

In other cases, the STARS methodology and software
package, in particular the parts related to the model-
ling of industrial systems and to the semi-automatic
construction of fault trees, have been the subject of
contracts with different industrial companies as a con-
fribution to the design of transport equipment. In one
case, the application of STARS concentrated on the
use of hierarchical descriptions of functional speciti-
cations for qualitative risk assessment during the early
stages of the design process. In another case, STARS
is to be interfaced with existing industrial CAD sys-
fems to take advantoge of existing low-level design
specifications and to automatically provide safety
and reliability information on the imported designs.
These two applications illustrate the flexibility of the
STARS system in providing an integrated framework
for safety assessment during the various stages of
the design process, from high level design to low-le-
vel specifications.
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TECHNICAL EUR REPORTS

CASINI, G. [Ed.) - Annual Report 1993 of the Institute for Sys-
tems Engineering and Informatics - EUR 15769/EN (1994)

MUNDA, G. - Fuzzy Information in Mullicriteria Enviconmen-
tal Evaluations Models - EUR 15602/EN ({1994}

CITTI, P.*, AMENDOIA, A. (Eds.} - | Rischi di Incidente Rile-
vanle nell'Industria di Processo. Una Prospettiva Emergente

dal Congresso Innovazione Tecnologica nella Protezione Ci-
vile - EUR 15643/1T (1994)

LIND, M.*, LARSEN, M.*, NORBY, M.* - Methodologies
for Analysis of Planning, Control and Supervisory Functions
in Complex Technological Systems - EUR 15705/EN
(1994)

ZANETTA, A * - Air Quality Indicators for Environmental Im-
poct Assessment - EUR 15864 /EN {1994)

ZANETTA, A.* - Indicators and Indices of Water Quality for
Environmental Impact Assessment - EUR 15865 /EN {1994]

MENDES, . - The Engineering of a Decision Support System
for Industriol Wastes Management - EUR 15886/EN
(1994)

HAASTRUP, P. - A Decision Support System for the Manage-
ment of the Clean-up of a Lorge River Basin Using an Expert
System Approach. Resulis from a Pilot Implementation for the
ltalion Po Valley - EUR 15948/EN (1994)

RENDERS, J.* - Miaphores Biologiques Appliques la Comr
mande de Processus - EUR 15954 /FR [1994)

HAASTRUP, P., RMER, H.*, ELWOOD, C.* - CHEMAX, o
Database of Accidents Involving Dangerous Chemicals -
EUR 15970/EN (1994]

CONTRIBUTIONS TO CONFERENCES

GUIMARAES PEREIRA A.*, MUNDA, G.*, PARUCCINI, M.
- Generating Alternatives Using Genetic Algorithms and Multi-
ple Criteria Decision Techniques. Design of Decision Support
Systems, 14-20 August 1994, Eindhoven [NL) Journal of Re-
tailing and Consumer Services, Vol. I, No. 1 (1994} 4047 -
ORA/ART 38202

LESSI, O.*, OUVI, L., PARISI, P. - Statistical Diagnostics: A
New Integration Tool for Man-Machine Intedaces. In: Pro-
ceedings of the SAFEPROCESS '94 Symposium, IFAC, 13-
15 June 1994, Helsinki {SF) Pergamon for IFAC, T. Ruokonen
{Ed.} [1994) 99-104 - ORA/PRO 38063

AMENDOLA, A., DE MARCHI, B.* - Communication of Che-
mical Emergencies. Management of the Dynamics in Projects
and Companies, 13-14 April 1994, Wien (A] Projekiman-
agement, Austria - ORA 38193

NORDVIK, J., WILKENS, M. - Functiona! Modelling for Real-
Time Operator Advisory Systems. Application in FORMEN-
TOR. 12th Congress on Computer Aided Ergonomics &
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Safety, CAES, IEA, 1519 August 1994, Toronto {CAN)
{1994} 395-397 - ORA/PRO 38372

FUNTOWICZ, S. - Making Scientific Principles Operational.
Workshop on Principles of living Resource Conservation, US
Marine Mammal Commission, &9 March 1994, Aidie
House, Virginia (USA) - ORA 38053
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CACCIABUE, P.C. - Deriving Startup Task Descriptions from
Functional Models. In. Proceedings of PSAMdI, SRAESRA,
2024 March 1994, San Diego, Cal. [USA) -

ORA/PRO 38057

HOLLNAGEL, E.*, CACCIABUE, P.C. - Reliability of Cogni-
tion, Context and Data for a Second Generation HRA. In:
Proceedings of PSAMHI, SRAESRA, 2024 March 1994,
San Diego, Cal. [USA} - ORA/PRO 38058

COJAZZI, G., PINOLA, L.* - Root Cause Analysis Methodol-
ogies : Trends and Needs. In: Proceedings of PSAMI, SRA-
ESRA, 20-24 March 1994, San Diego, Cal. [USA) - ORA/
PRO 38059

HAASTRUP, P., RAVETZ, |.* - Can the Concept of Vulnerabi-
ity" be Applied to Risk Management of Chemical Hazards 2
EURO XIli/OR 36, 19-22 July 1994, Glasgow, Scotland
{UK} - ORA 38069

PECKHAM, R)., PETER, M.* - A GIS to Aid Sustainable En-
vironmental Management in o European Nalural Park. Fifth
European Conference and Exhibition on Geographical Infor-
mation Systems, EGIS, 29 March - 1 April 1994, Paris (F) -
ORA/PRO 38090

CASTELLS, N.* - A View of Sponish Policy on Greenhouse
Gases and Sulphur Dioxide. In: Proceedings of the Second
Intern. Conference on Implications and Applications of Bioe-
conomics, Dragan European Foundation, 11-13 March
1994, Palma de Mallorca (E) - ORA/PRO 38144

CACCIABUE, P.C., GUUENETTI, G.*, NORTH, C. - Human
Factors. The Next Technological Advance. In: Proceedings of
the 2 1st WEAAP Conlference on Aviation Psychology, Trinity
College, 28-31 March 1994, Dublin {IRL) - ORA/PRO
38152

PAPADOPOULOS, 1., PANOSKALTSIS, V.* - Gradient De-
pendent Multiaxial High-Cycle Fatigue Criterion. In: Proceed-
ings of the 4th Intern. Conference on Biaxial /Multioxial Fati-
gue, SF2M, ESIS, 31 May - 3 June 1994, Paris {F) - ORA/
PRO 38167

BELLORINI, A.*, DECORTIS, F. - A Stress-Based Analysis in
AirTraffic Control. In: Proceedings of the 21st WEAAP Con-
ference on Aviation Psychology, Trinity College, 28-31
March 1994, Dublin (IRL) - ORA/PRO 38204

COJAZZI, G., PEDRAU, M.* - A Man-Machine Interaction
Approach to the Study of the Errors of Commission in an
Aeroplane. In: Proceedings of the 9th Intem. Conference
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1994, La Baule {F) - ORA/PRO 38213

FUNTOWICZ, S., RAVETZ, |.* - Planning and Decision-Mak-
ing in an Uncertain World. The Challenge of PostNormal
Science. In: Proceedings of the Conference on Natural Risk
and Civil Protection, 26-29 Oclober 1993, Belgirate {l) -
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FUNTOWICZ, S. - Risk Management, Uncertainty and Post
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The Norwegian Acad. Technol. Sci., Centre for Technology
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PEDRALI, M.*, COJAZZI, G. - A Methodological Framework
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the 21st Conference on Aviation Psychology Developing The-
ory and Extending Practice, Trinity College, 28-31 March
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WILIKENS, M., BURTON, C.* - FORMENTOR, RealTime
Operator Advisory Systems for Loss Control. Application to
a Petro-Chemical Plant. In: Proceedings of the 12th Sympo-
sium on Computer Aided Ergonomics & Safety, [EA, 15-19
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FUNTOWICZ, S., RAVETZ, J.* - Commentary on "GEC and
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Systems Perspective. Workshop on GEC and SD in Europe,
9-10 June 1994, Wuppertal (D) - ORA 38392
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BIANCO, L*, MANIEZZO, V.*, MINGOZZI, A.*, RIC
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bition, CRES, ICAEN, BRECSUMABPO, 2122 April' 1994,
Bucarest (BUL) - ORA 38294

CONTI, F. - Energy Uses in Non-Residential Building Sector
in EU Countries. THERMIE, Energy Management in Buildings.
Workshop and Exhibition, CRES, ICAEN, BRECSU, IABPO,
21-22 Apiil 1994, Bucarest RO) - ORA 38295

CONTI, F. - The Improvement of Energy Certification by
Means of Advanced Expert Systems for Building Auditing.
In: Proceedings of "The Save Programme: Overview and Fu-
ture”, ENEA, ADEME, 26-28 October 1994, Firenze I} -
ORA/PRO 38719

BLOEM, J., CONTI, F., OSCULATI, F., VOIT, P.*, STYMNE,
H.* - Evaluation of Monitoring Results of an Occupied Appa-
dment Building. European Conference on Energy Perfor
mance and Indoor Climate in Buildings, JRC, ADEME, Rgion
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blematics in Segmented Blanket Concepts. Third Intem. Sym-
posium on Fusion Nuclear Safety, UCLA, 27 June - 1 July
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The amplitude of the seasonal variation is
higher for the norhern hemisphere, which
reflects the larger amount of land areas
with a lower thermal capacity. The day fo
day variation is remarkably smooth with a
variance of ~0.050 K.

a) Residual Tav values for 1987 and
1988 after the seasonal fit has been
subtracted from the data for the northern
hemisphere. An oscillation with the time
period of about 30 days is visible. For
comparison, a cosine wave with
amplitude 0.20 K, whose crest coincide
with the new moon, is shown. Fig. 2.27 b)
Residual Tav values for 1987 and 1988
after the seasonal fit has been subtracted
from the data for the southern hemisphere.
A similar oscillation with a ~30 day time
period is evident. This oscillation tends to
be out of phase with the northern
hemisphere.

A screen shot of the program 'VOLUME'.
The user selects slices through the data in
XY and Z by using a ‘point and click’
icon. The resuliant image is displayed in
one of three windows. The menu provides
a flexible range of display options.

A cutout image showing 3-d temperature
profiles for the Atlantic Ocean. The user
selects the cutout region and the scalar
values are coloured according 1o the
actual data values. The land topography is
taken from the data and visualised in 3d.
The user can rotate the image and animate
the cutout so that it scans the full volume of
data.

STARS v.2. Knowledge Base Editing Tool.

STARS v.2. Plant and Fault Tree Editing
Tool.

TOMHID paradigm for a successful Safety
Management System.

FORMENTOR: Auxiliary feedwater
system.

DSS scheme.

Example of evaluation of five site
alternatives.

Codification of the route parameters using
CA's.

Frequency-fatality curves for water and
land transpart of dangerous goods.

STARS model of the Grohnde AFWS with
the new Knowledge Base. Dashed lines
indicate connections due 1o physical and
spatial dependencies.
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STARS model of a system with three
parallel identical components subject 1o
Common Cause Failures {CCF). CCF
generators are associated to all
combinations of component failure.
Dashed lines indicate connections due to
common cause of failures.

Deterministic Dynamic Event Tree (DDET) ’

for the first 30 minutes of Transient in the
case of a SGTR initiating event {lzquierdo
et. al. 1994). RAM=Radiation Alarm
Monitor, SDCS=Steam Dump Control
System, PZR=Pressurizer.

Remote verification robot equipped with
TV cameras (with motorised zoom and
focus lenses), laser range finder, ulirasonic
sensors and computer controlled pan-and-
tilt units.

VisionBased Control of the Manipulator
Amm: The end-effector autonomously
approaches a switch with its wrist already
in position to press.

Remote Surveillance System: Human-
Computer Interface allowing for full
inferactive control of TV cameras, pan-and-
filt units and motorised lenses.

Proposed Architecture for Vehicle
Navigation.

Simulated trajectory of @ mobile robot
when moving in the direction of available
free space.

View of Ho.M.M 1.

Simulation of withdrawal of Blanket
segments from one sector of the vacuum
vessel of ITER.

ITER vacuum vessel mechanical model

Colour representation of the temperature
spatial distribution in the area around the
assumed “hot spot” after 1 min from the
plasma disruption, taking info account
both the volumetric decay heat and the

heat of the Be-steam chemical reaction at
the PFC surface

Temperature transient of beryllium coating
assuming 1 atm steam pressure, initial Be
melting temperature at the surface and
initial lemperature profile across the first
wall corresponding to 25 (5.5} M]/m?2
initial heat load on the FW due to plasma
disruption. The 5.5 M|/m2 curve remains
the same even when we assume a tenfold
increase of the chemical reaction rate.

pag.

58

58

o1

62

62

63

64
66

68
70

73

73

161



ANNEX

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

Fig.
Fig.

162

2.51

3.1

3.2

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8
49
4.10
4.11

4.12
413

PostLOCA temperature fransients at
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A raytraced 3d rendering of AVHRR/
GAC Normalised Difference Vegetation
Index dota draped over a digital terrain
model of Africa. The data were processed
by the Monitoring Tropical Vegetation
[MTV} unit of IRSA. A computer generated
fly-over of Africa showing dynamic
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has been produced. The photograph
shows ‘Netscape’ viewing the image
acquired on the World Wide Web.

Decorrelation parameter as a function of
the drying time for the Biocalcarenite di
Noto sample. Correlation images offer b)
5 hours, ¢} 13 hours [Collaboration with
Centro G.Bozza - CNR - Milano )

Laser Range Acquisition System: optical
head mounted on a computer controlled
pan-andHilt unit.

Deformable sudace fit to 3D data from an
office scene. The spatial density of the
friangular mesh increases near
discontinuities.

3D Reconstruction of an office scene: 3D
wiredrame and grey level representations,
3D edge detection and sudaces
representation
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Horizontal Multisensors Module
Euro-Quebec HydroHydrogen Pilot Project
High-Velocity Trains

Program for visualisation of 3d sea
modelling calculations

Integrated Assessment

implementing Agreement

International Alomic Energy Agency
International Civil Aviation Organisation
Information Cooperative for Sharing and
Analysing the Earth Observation Data
Information Cooperative for Sharing and
Analysing the Earth Observation Data
International Energy Agency
International Database on Energy Efficiency
Programmes

Integrated Resource Planning

Institute for Remote Sensing

integrated Services Digital Network
Institute for Systems Engineering and
informatics

Internet Security Scanner

Institute for Safety Technology
Information Technology

International Thermonucleor Experimental
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Institute for Transuranium Elements

Joint Research Centre
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loss of Coolant Accident
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Overall knowledge based methodology for
hazard identifacation

Third Party Work

Technischer Eberwachungs Verein
Technical Working Group

Urban Development User Community
VocalChat

Working Environment

X Fault Tree Constructor

X Windows Plant Editor









European Commission

EUR 16286 - Institute for Systems Engineering and Informatics — Annual report 1994
Editor: 1. Gerbaulet

Luxembourg: Office for Official Publications of the European Communities

1995 - 168 pp. - 21.0 x 29.7 cm

Scientific and technical research series

ISBN 92-827-4273-3

This report presents the achievements of the Institute for Systems Engineering and
Informatics (ISEI) of the Joint Research Centre (JRC) of the European Commission
(EC) in 1994. The JRC is a European scientific and technical research centre
established by the Member States of the EU. Its four sites in Belgium (Geel), Germany
(Karlsruhe), the Netherlands (Petten) and Italy (Ispra) house eight Insitutes, each with
its own highly specialized expertise.

ISEI, based at Ispra (ltaly), was created in 1990 by the merger of the Institute for Systems
Engineering (ISEI) and the Centre for Information Technologies and Electronics (CITE).

The main areas of activity of the Institute are:
Industrial and environmental risk assessment and management
Nuclear safeguards and fissile materials management
Fusion reactor systems technology and safety
Solar energy systems, testing and energy management
Advanced computing
Informatics services






Venta - Salg ¢ Verkauf - NMwARoeig - Sales « Vente - Vendita - Verkoop < Venda - Myynti - Forséljning

BELGIQUE / BELGIE

IRELAND

NORGE

,ISRAEL

Moniteur belge/
Belgisch Staatsblad

Rue de Louvain 42/Leuvenseweg 42
B-1000 Bruxelles/B-1000 Brussel
Tél. (02) 512 00 26

Fax (02) 511 01 84

Jean De Lannoy

Avenue du Roi 202/Koningslaan 202
B-1060 Bruxelles/B-1060 Brussel
Tél. (02) 538 51 69

Fax (02) 538 08 41

Autres distributeurs/
Overige verkooppunten:

Librairie européenne/
Europese boekhandel

Rue de la Loi 244/Welstraat 244
B-1040 Bruxelles/B-1040 Brussel
Tél. (02) 231 04 35

Fax (02) 735 08 60

Document delivery:

Credoc

Rue de la Montagne 34/Bergstraat 34
Boite 11/Bus 11

B-1000 Bruxelles/B-1000 Brussel

Tél. (02) 511 69 41

Fax (02) 513 31 95

DANMARK

J. H. Schuitz Information A/S

Herstedvang 10-12

DK-2620 Albertslund

TIf. 43 63 23 00

Fax (Sales) 43 63 19 69

Fax (Management) 43 63 19 49

DEUTSCHLAND

Bundesanzeiger Verlag

Breite Strafle 78-80
Postfach 10 05 34
D-50445 Kaln

Tel. (02 21) 20 29-0
Fax (02 21)2 029278

GREECE/EAAAAA

G.C. Eleftheroudakis SA

International Bookstore
Nikis Street 4
GR-10563 Athens

Tel. (01) 322 63 23
Telex 219410 ELEF
Fax 323 98 21

ESPANA

Boletin Oficial del Estado

Trafalgar, 27-29
E-28071 Madrid
Tel. (91) 538 22 95
Fax (91) 538 23 49

Mundi-Prensa Libros, SA

Castello, 37
E-28001 Madrid
Tel. (91) 431 33 99 (Libros)
431 32 22 (Suscripciones)
435 36 37 (Direccién)
Télex 49370-MPLI-
Fax (91) 575 39 98

Sucursal:

Libreria Internacional AEDOS

Consejo de Ciento, 391
E-08009 Barcelona
Tel. (93) 488 34 92
Fax (93) 487 76 59

Librer{a de la Generalitat
de Catalunya

Rarnbla dels Estudis, 118 (Palau Moja)
E-08002 Barcelona
Tel. (93) 302 68 35
Tel. (93) 302 64 62
Fax (93) 302 1299

FRANCE

Journal officlel
Service des publications
des Communautés européennes

26, rue Desaix

F-75727 Paris Cedex 15
Tél. (1) 40 58 77 01/31
Fax (1} 4058 77 00

Government Supplies Agency
4-5 Harcourt Road

Dublin 2

Tel. (1) 66 13 111

Fax (1) 47 80 645

ITALIA

Licosa SpA

Via Duca di Calabria 1/1
Casella postale 552
1-50125 Firenze

Tel. (055) 64 54 15

Fax 64 12 57

Telex 570466 LICOSA |

GRAND-DUCHE DE LUXEMBOURG

Messageries du livre

5, rue Raiffeisen
L-2411 Luxembourg

Narvesen Info Center

Bertrand Narvesens vei 2
Postboks 6125 Etterstad
N-0602 Oslo 6

Tel. (22) 57 33 00

Fax (22) 68 19 01

SCHWEIZ/SUISSE/SVIZZERA

OSEC
Stampfenbachstrale 85
CH-8035 Zirich

Tel. (01) 365 54 49

Fax (01) 365 54 11

BALGARIJA

Europress Klassica BK Ltd
66, bd Vitosha

1463 Sofia

Tel/Fax (2) 527475

Tél. 40 10 20
Fax 49 06 61 CESKA REPUBLIKA
NEDERLAND NS ER

Havelkova 22

SDU Servicecentrum Uitgeverijen

Postbus 20014

2500 EA ‘s-Gravenhage
Tel. (070) 37 89 880
Fax (070) 37 89 783

OSTERREICH

Manz'sche Verlags-

und Universitatsbuchhandlung
Kohlmarkt 16

A-1014 Wien

Tel. (1) 531 610

Telex 112 500 BOX A

Fax (1) 531 61-181

Document delivery:

Wirtschaftskammer

Wiedner Hauptstrale
A-1045 Wien

Tel. (0222) 50105-4356
Fax (0222) 50206-297

PORTUGAL

Imprensa Nacional

Casa da Moeda, EP

Rua D. Francisco Manuel de Melo, 5
P-1092 Lisboa Codex

Tel. (01) 387 30 02/385 83 25

Fax (01) 384 01 32

Distribuidora de Livros
Bertrand, Ld.*

Grupo Bertrand, SA

Rua das Terras dos Vales, 4-A
Apartado 37

P-2700 Amadora Codex

Tel. (01) 49 59 050

Telex 15798 BERDIS

Fax 49 60 255

SUOMI/FINLAND

Akateeminen Kirjakauppa

Keskuskatu 1

PO Box 218
FIN-00381 Helsinki
Tel. (0) 121 41
Fax (0) 121 44 41

SVERIGE

BTJ AB

Traktorvagen 13

§-22100 Lund

Tel. (046) 18 00 00

Fax (046) 18 01 25
3079 47

UNITED KINGDOM

HMSO Books (Agency section)

HMSO Publications Centre
51 Nine Elms Lane
London SWB8 5DR

Tel. (0171) 873 9090

Fax (0171) 873 8463
Telex 29 71 138

ICELAND

BOKABUD
LARUSAR BLONDAL

Skdlavordustig, 2
1S-101 Reykjavik
Tel. 11 56 50
Fax 12 55 60

130 00 Praha 3
Tel./Fax (2) 24 22 94 33

HRVATSKA (CROATIE)

Mediatrade

P. Hatza 1

4100 Zagreb

Tel. (041) 43 03 92
Fax (041) 45 45 22

MAGYARORSZAG

Euro-Info-Service

Honvéd Europa Haz

Margitsziget

H-1138 Budapest

Tel./Fax (1) 111 6061, (1) 111 62 16

POLSKA

Business Foundation

ul. Krucza 38/42

00-512 Warszawa

Tel. (2) 621 99 93, 628 28 82

* Internationat Fax&Phone (0-39) 12 00 77

ROMANIA

Euromedia

65, Strada Dionisie Lupu
RO-70184 Bucuresti
Tel./Fax 1-31 29 646

RUSSIA

CCEC

9,60-letiya Oktyabrya Avenue
117312 Moscow
Tel./Fax (095) 135 52 27

SLOVAKIA

Slovak Technical
Library

Nam. slobody 19
812 23 Bratislava 1
Tel. (7) 52 204 52
Fax : (7) 52 957 85

CYPRUS

Cyprus Chamber of Commerce
and Industry

Chamber Building

38 Grivas Dhigenis Ave

3 Deligiorgis Street

PO Box 1455

Nicosia Lo
Tel. (2) 44 95 00, 46 23 12
Fax (2) 45 86 30

MALTA

Miller Distributors Ltd

PO Box 25

Malta Intemational Airport LQA 05 Malta
Tel. 66 44 88

Fax 67 67 99

TURKIYE

Pres AS

Istiklal Caddesi 469

80050 Tunel-Istanbul

Tel. (1) 520 92 96, 528 55 66
Fax (1) 520 64 57

ROY International

31, Habarzel Street
69710 Tel Aviv

Tel. (3) 49 78 02
Fax (3) 4978 12

EGYPT/
MIDDLE EAST

Middle East Observer

41 Sherif St.
Cairo
Tel/Fax (2) 393 97 32

UNITED STATES OF AMERICA/
CANADA

UNIPUB

4611-F Assembly Drive
Lanham, MD 20706-4391

Tel. Toll Free (800) 274 48 88
Fax (301) 459 00 56

CANADA

Subscriptions only
Uniquement abonnements

Renouf Publishing Co. Ltd

1294 Algoma Road
Ottawa, Ontario K1B 3W8
Tel. (613) 741 43 33

Fax (613) 741 54 39

AUSTRALIA

Hunter Publications

58A Gipps Street
Collingwood
Victoria 3066

Tel. (3) 417 53 61
Fax (3) 419 71 54

JAPAN

Procurement Services Int. (PSl-Japan)

Koru Dome Postal Code 102
Tokyo Kojimachi Post Office
Tel. (03) 32 34 69 21
Fax (03) 32 34 69 15

Sub-agent
Kinokuniya Company Ltd

Journal Department

PO Box 55 Chitose
Tokyo 156
Tel. (03) 34 39-0124

SOUTH-EAST ASIA

Legal Library Services Ltd

Orchard

PO Box 0523
Singapore 9123
Tel. 243 24 98
Fax 2432479

SOUTH AFRICA

Safto

5th Floor, Export House
Cnr Maude & West Streets
Sandton 2146

Tel. (011) 883-3737

Fax (011) 883-6569

ANDERE LANDER
OTHER COUNTRIES
AUTRES PAYS

Office des publications officielles
des Communautés européennes

2, rue Mercier

L-2985 Luxembourg

Tél. 29 29-1

Télex PUBOF LU 1324 b
Fax 48 85 73, 48 68 17






	Table of contents
	FOREWORD
	1. EXECUTIVE SUMMARY
	Introduction to the Institute
	Summary of Activities

	2. SPECIFIC PROGRAMMES
	Working Environment/Accident Prevention
	Mesaurement and Testing
	Environment/Remote Sensing
	Environment/Industrial Hazards
	Fission Reactor Safety
	Fission Safeguards
	Controlled Thermonuclear Fusion/Fusion Technology and Safety
	Human Capital and Mobility Networks

	3. EXPLORATIRY RESEARCH
	Advanced Neural Network Techniques
	Neural Network for a Mobile Manipulator
	Adding Values on the Workflows Model by Using Multimedia Groupware
	Advanced Visualisation of Dynamic Scientific Data
	Numerical Stereophotogrammetry and 3D Graphical Animation
	Quantitative Evaluation of Local Correlation of Laser Speckle
	Safety Study of High-Velocity Transports in Off-Normal Conditions
	Safety Features Improvement of Energy Storage in Superconducting Windings
	Environmental Impact and Diseconomies Arising from Renewable Energy Cycles

	4. SUPPORT TO COMMUNITY POUCIES
	Support to the Secretariat-General of the Commission
	Support to the Community Statistical Office
	Support to International Co-operation (DG I)
	Support lo the Community Industrial Policy (DG III)
	Support to the Community Agricultural Policy (DG VI)
	Support to the Community Transport Policy (DG VII)
	Support to the Community Environmental Policy (DG XI)
	Support to the Community Industrial Innovation Policy (DG XIII)
	Support to the Community Energy Policy (DG XVII)

	5. INFORMATICS SERVICES
	Corporate Informatics Services
	Distributed Informatics and Communication Services

	6. OTHER PROJECTS
	The Euro-Quebec Hydro-Hydrogen Pilot Project (HQHHPP)
	The Ispra ECOCENTRE Project

	7. SHARED COST ACTIONS
	COPERNICUS Programme
	Renewable Energies Programme

	8. WORK FOR THIRD PARTIES
	Photovoltaic Component Testing
	Support to Regional Development: Sicily Project
	Software for Industrial Plant Supervision
	Root Cause Analysis of Human Errors Study
	Software for Safety and Reliability Assessment and Management
	Ultrasonic Seals for Safeguards

	9. TEST FACILITIES
	ESTI, European Solar Test Installation
	TELEMAC Laboratory
	LaSCo, Laboratory for Containment and Surveillance


