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Support to the Community Policies

These activities are divided into nine areas:

« Support fo International Cooperation, where work
is done in support of both DG | and IAEA in the
areas of nuclear material accountancy, surveillance
techniques, sealing and identification techniques
and volume/mass determination.

» Support fo Industrial Policy is concerned with the
World Shipbuilding data bank, where the aim is
the production of statistical tables on worldwide
ship building.

+ Support to Transport Policy where o comparison
is made of existing data banks and reporting
systems, dealing with aircraft incidents. A feasibility
study is underway on the sefting up of a European
Coordination Cenlre for an Aircraft Incident Data
Base.

« Support to Development Policy in the solar energy
areq.

- Support to Environmenial Policy, in the areas of
major accident hazards, biotechnology hazards
and civil protection.

+ Supporl to Telecommunications, Information and
Industrial Innovation Policy. Work here has included
the Advanced Networking support, the use of
Distributed ~ Artificial  Intelligence  for  building
problem solving, parallel computing applications
within the ESPRIT context, secretariat assistance
to COST activities and work on the VALUE
programme for 3D image processing and solar
technology transfer.

« Support to energy policy, both nuclear and non-
nuclear. The nuclear tasks were to give technical
support to Euratom safeguards. The non- nuclear
work was in connection with the DG XVII THERMIE
award scheme for energy saving in buildings and
transport, and with solar energy (thermal and
photovoltaic).

» Support to the Stafistical office in Luxembourg
on the statistical application of Artificial Neural
Networks in problem solving.

+ Suppoit to the Secrefariat General of the Com-
mission in anti fraud coordination. This involved
a feasibility study for a computer documentation
system containing descriptions of national anti-fraud
systems in the EEC, and in the setting up of a data
base for the management of petitions presented to
the European Parliament.
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Work for Third Parties

This activity was infroduced into the JRC in 1988,
and is a current growth activity. The work was in
three main areas:

+ NonNuclear Energy: exploitation of the ESTI
expertise and faciliies in the photovoliaic area;
and the development of operative tools for energy
saving in a set of buildings in the region of
lombardy in ltaly.

+ Environmental and Industrial Risk: included under
this heading has been the application of
COSIMO to test real life operator behaviour at
AEA  Winfrith; assisting the National Nuclear
Safety Administration in China with the sefting up
of special versions of certain ISEl data bases (viz
AORS and CEDB); work on the MAPO project,
which is concemed with the re-sanification of the
river Po; development of the RITO project which
aims at developping a Decision Support System for
Industrial Waste Management; the conclusion of
the BRITE project which is an expert system for
maintenance and  inspection  opfimisation  of
nuclear pressure vessels and offshore structures.

- Training: effort was devoted to the holding of
several civil protection courses in Europe, and the
presentation of a Reliability Data Bank course fo a
group in Rio de Janeiro.

Associated Laboratories

The Institute has established close and fruitful links
with several European organisations in diverse pro-
jects. They are: STARS (as software toot for advan-
ced reliability and safety analysis), FORMENTOR
(Eureka#19), TOMHID [an overall knowledge-based
methodology  for  hazard identification}, HEAT
(Human Error  Analytical  Taxonomy), and SRG
(System Response Generator). It is also an active
member of the EUROSAFE Club [this is a group
whose aim is to create a European Interest Club in
the field of risk management) and of the European
Safety and Reliability Data Association (ESReDA.

It has also maintained exchanges of experts with
organisations in France, Spain and ltaly.

EUREKA Projects

ISEl has continued collaboration with the FORMEN-
TOR project (Eureka# 19} with pariners from France
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EXECUTIVE SUMMARY

and Norway. The aim of this project is to develop a
decision support system for operators of complex
hazardous plants. Two pilot applications were laun-
ched. One is called the Satellite Pilot Application
and it is concerned with ground manipulation of a
cryostat for use in a satellite. The other is termed the
Chemical Plant Application and is concerned with
the control of a butadiene extraction distillation plant.

Special Commission Projects

The task under this heading is the EQHHPP project:
The EuroQuebec Hydro-Hydrogen Pilot Project. It is
a 100MW pilot plant, the aim of which is to demon-
strate the provision of clean and renewable primary
enargy in the form of Quebec hydropower, conver
ted by electrolysis info hydrogen and shipped fo
Europe, where it is siored and used in diverse ways,
e.g. cogeneration of heat and electricity, fuel cell
operation, production of drinking water and vehicle
and aircraft propulsion. The ISEI acts as the project
coordinator.

Large Installations and Services

The Institufe runs a number of services of general inte-
rest, which provide a common operational infrastruc-
ture for the benefit of the JRC as a whole. There are
six such services:

« Informatics services: as the result of a joint effort
between users and service providers a paper
called “JRC Informatics 2000" was produced, the
objective of which was to make a measurable

improvement to the quality and efficiency of in-
house information technology, both now and also
in the future. The service is also involved in
activities related o the development of new
services, analysis and improvement of exisling
ones, analysis of both market trends and customer
requirements.

FSTI (European Solar Test Installation): the facilities
of this laboratory are used fo develop methods
and equipment for tesls on photovoliaic cells,
modules and systems. Tests are mainly on request
from industry or as a result of collaboration
exercises. The major use was in the calibration

and qualification  of commercial  photovoliaic
products.
STRIKE  (Structural  Reliability  Investigation by

Knowledge Engineering): this is a well equipped
laboratory which has two experimental facilities
viz. a pressure vessel fest rig for use in fatigue
measurements and a Thermal Shock set up where
fully automatic, repetitive thermal shock or fatigue
fests can be carried out.

Pulsed Wave laboratory: where high resolution,
non-contact laser measurements can be made.

Ceneral Design Office (B.E.G.]): this office carries
out a range of design activities, using the latest
computer aided techniques. They also provide
support in the form of thermodynamic calculations
and finite element siress analysis.

TELEMAC  laboratory: it is dedicated to the
design, reliability analysis and testing of remote
handling equipment, and 1o the validation of
numerical simulation results by experiments on
mockups. Most of the work has been in the fusion

field.
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In the following the contributions of ISEl io the Speci-
fic Research Programmes of the Commission of the
European Communities will be described.
Work under this heading was in the areas of:
a} Reacior salety,
b} Safeguards & Fissile Material Management,
| Hazards,
d] Non-Nuclear Energy Reference Methods,

¢} Industria

el Stuctural Reliability and

f) Fusio

n the field of Reactor Salety the Institute maintains
several data bases which are freely available to
other sile Institules and data analysis on topics of
interest fo plant safety is actively being pursued, as is
further development of the System Response Analy-
ser. All the data from the LOBI experiment has been
transferred from the now defunct JRC mainframe to
minicomputers.

Under iitle b} a new nuclear fuel cycle database has
been set up in addition to another which deals with

safeguards R&D activities. Development of evaluation
tools for statistical analysis of accountancy data of
nuclear materials and for evaluating the results of
volume and mass defermination in liquid tanks has
continved along with surveillance fechniques for
remote verificalion in storage areas.

In the industrial hazards field, further progress has
been made in the FIRES experiment, Human Factors
in Risk Prevention, Decision Support Systems for Envi-
ronmental Management, Risk Communication and
the STARS project.

Concering non nuclear energy, the work was
mainly in the field of photovoliaic cells, with empha-
sis on the development of iesting methods.

Under stuctural reliability, the main effort was deveo-
ted to the reliability modelling of structures and to
data freatment from the Reaction Wall experiment.

In the fusion field the three main areas of activify
were in support to NET, 1o JET and long term studies
on low Activation Materials for possible future use in
fusion reactors.
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under the sponsorship of ISEI. The aim of EIREDA is
to represent a first step towards the creation of a
multi-industry  reliability databank specific to Euror
pean manufacturers, operators and users. The sour-
ces of the reliability parameters are:

ihe Probabilistic Safety Assessment of an EDF
1300 Mwe NPP,  document now publicly

available in France,
« parameters derived from the JRC Component Event

Data Bank - CEDB,

« literature collections of reliability parameters.

Acquisition and Maintenance of Nuclear Reactor
Data Bases

The data bases described below are freely available
to other Institutes of the JRC.

IRS - Incident Reporting System

This system is managed by the Organisation for Eco-
nomic Cooperation and Development - Nuclear
Energy Agency (OECD/NEA); it was created with
the purpose of colleciing, assessing and dissem-
inating information on safety-significant plant events
occurred in Nuclear Power Plants operated in mem-
ber Countries. Some Countries contribute to IRS via
the International Agency for Atomic Energy [IAEA),
Vienna (A). Parts of the reports are stored in a data
base and diskettes are distributed every three month
to all National Coordinators and Observers. The sta-
fus of the IRS Database as of end October 1991

given in /3/.

NUCLAAR - Nuclear Computerised Library for
Assessing Reactor Reliability

This system was developed by the U.S. Nuclear
Reailatory Commission [NRC] and is managed by
the ldeho National Engineering Laboratories {INEL).
NUCLAAR is an aufemated data base management
system used 1o process, store, and retrieve human
and ecu'prer relisoility data in a ready-o-use- for-
mat. Tne curent version is 2.0, release 1.0,

MicroPRIS - Power Reactor Information System

T “or P Lsers is a wersion of the Power
' managed by the Internc-
ency of Vienna [A]. PRIS
ion on power reaclors in
ion, planned or shutdown,
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Man-Machine Interaction Studies:
the System Response Analyser {SRA)

The System Response Analyser [SRA] is a simulation
tool for the study of the dynamic interaction of
humans and machines. The SRA is based on three
main components, namely the driver of SRA [the
DYLAM code), the machine model and the operator
model. The integrated simulation of the man-machine-
environment, as proposed in the SRA, may help to
improve the safety of systems and can be used fo
design operational and emergency procedures.

n the course of 1991 a new probabilistic algorithm
of the DYLAM-3 code was completed and a set of
studies was started in order to validate the code with
reference fo a sample significant dynamic system.
Fig. 2.1 shows the comparison of the probability
density function of the top event oblained by means
of DYLAM (dashed line) and by a Monte Carlo code
solid line). Moreover, an application of the SRA con-
cept to the Chemical and Volume Contiol System of
a PWR was presented.

Conceming the physical modelling of plants, an acii-
vity was started lo couple the DYLAM code with the
TRETA simulation package in the frame of a coopera-
tion between ISEl and Consejo de Securitad Nuclear
[CSIN), the Spounish Nuclear Safety Authority.
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Fig. 2.1: Comparison of probability densiyy function (pdf} obtai-
ned with DYIAM and with Monte Caile approach

The human behaviour modelling activity was concen-
frated on the analysis of methodological aspects of
Human Reliability {HR) and on a preliminary applico-
tion of a dynamic approach to the HR problem
/2/3/. A training simulator of a nuclear reactor, the
SGHWR located in Winkith, was utilised to extract
part of the expertise of the control room operators
A
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Experiment automation in LOBI

The ISEI contribution to the experiment LOBI in recent
years has been concentrated both on the develop-
ment of hardware and software and on the opero-
tion of the equipment during tests. All tests were sup-
poried in the areas of computer control, data acqui-
sition, ondine data analysis and electronic instrumen-
fation.

Work was carried out in the following areas
amongst others:

— Programming of the LOCAM system for direct
computer control.

— Operation of Exatest system (Density Measurement
Instrumentation).

— Development of dedicated hardware and software
for automation.

— Data correction, calibration and plot production
on EDF software /1, .

During the year all experiment data since the start of
the project was fransferred from the Amdahl to mini-
compulers ;2.
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The resulis of the FIRES simulation code FISIM have
been fransferred fto EDF. This allows comparison
between experiments and calculations.

The FIRES process control software has been commis-
sioned, and successfully used during the first experi-
ments of the facility. This software has been modified
and extended to allow more general data acquisi-
tion. The commissioning covered the interlock system,
the IDBS data base and batch RICETTA software to

control experiments.

The graphical results fsee fig. 2.6) from the initial
tests were produced using EDF developed tools /3/.
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Risk Assessment in Emergency Situations

The development of the computer code system EMER-
GENCY was slarted in 1989 with the objective of
constructing a realime risk assessment concerning
an accidenial release of chemically reacting substan-
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ces from an industrial facility. EMERGENCY endor-
ses a plantspecific emergency strategy by making
allowance for both the site {micro-meteorology, topo-
graphy, surface structure etc.) and for the behaviour
of the chemicals during their dispersion in the atmo-
sphere.

EMERGENCY consists of four modules simulating
+ the 3-D mass-consistent windfield

+ the local turbulences induced by buildings etc.
« the dispersion of airbornes

« the modification of ambient air flow by large-scale
spills of a hazardous gascloud being, initially,
denser than air.

The numerical freatment of the events is based upon
an intermittent turbulence model .~ which describes
poth turbulent air flow and pollutant fransport by two
classes of interacting eddies of different sizes and
finite lifefimes.

Three approaches are used:

* An eulerian dispersion model [MIXAGE /2/]
characterised by a system of stochastic differential
equations being solved by operatorspliting
techniques.

* A lagrangean random paths model (PLUME 3} -
taking into account local turbulences and complex
boundary conditions imposed by micrometeoro-
logy, terrain and siructures - furnishes dispersion
parameters required by MIXAGE.

*+ A combination of MIXAGE and PLUME treats the
dense gas phase dominating
the gas release and early dis-
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Human Factors in High Risk Prevention

Research on Human Factors in high risk prevention
hes followed three main directions, namely: Cogni-
tiva Simulation for Man Machine Interaction [MMI)
stdies, Cognitive Ergonomics in complex VWorking
Environments and Process Diagnostics for early fault
defection and diagnosis in accident management.

Cognitive Simulation

The first activity on cognitive simulation concerned
the development of the Cognitive Simulation Model,
COSIMQO, in conjunction with the contract Research
related to the Esprit I Basic Research Project
MOHAWC. The model COSIMO aims at the simu-
lation of the decision and action processes of opera-
fors in complex working environments. The model is
based on psychological theories of cognition, it is
implemented in a Blackboard software architecture
ard it is programmed in Lisp [Fig. 2.7) /7/. As basic
research on COSIMO, a number of possible appli-
cations and developments have been explored by
theoretical analyses /4/5/, by field applications /3/

and by studies of Avificial Intelligence architectures
/6/.

The second activity concered the confribution to the
STEP Project PL Q00580: System Response Genera-
tor [SRG). The SRG is a software tool, which can be
used to analyse the influence of human decision
making and actfion on the way in which system acci-
dents evolve. The SRG can be used:

« to identify the aspects of the task and the Human-
Computer Interaction (HCI) where problems are
likely o occur,

« fo provide dala as input fo a more formal
Probabilistic  Safety Analysis  (PSA] or Human
Reliability Analysis (HRA), and

« to evaluate the effects of specific modifications 1o
the system (e.g., of procedures, information
presentation, control options, etc.).

Two main actions were carried out: the development
of software requirements for the SRG and the demon-
stration of SRG functionality in the avionics domain.

Cognitive Ergonomics

The wortk in the area of cognitive ergonomics has
covered a number of studies performed partly as Fra-
mework Programme research and parily as Contract
Research. In particular, the latier have concerned the
field study on the behaviour of the operators of a
nuclear power plant, funded by AEA Winfrith (UK),
and the research on the effects of “stress” in complex
working environment, funded by the CNR Roma
(Italy).
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Fig. 2.7: The Architecture of the Model COSIMO.



As far as the Framework Programme research is con-
cerned, the crucial aspec! of dynamic man-machine
interaction, i.e. the iuning between the operator and
the system /2/3/, has been analysed in the working
environment of a blast furnace of a steel and iron
factory. The research focused on:

« the description of what operators do when contrel-
ling the slop task of the blast furnace;

+ the identification of cognitive processes by which
the operators apprehend the dynamicity of the
blast furnace;

« the analysis of the femporal dimension of human
error. Fourteen operators participated in the experi-
ments. Current techniques of observation and of
profocol analysis have been employed for
exploring cognitive processes. Moreover results
allowed 1o formulaie some specifications  for
improving human errors predictions and for design
of decision support systems.

Process Diagnostics

The project refers 1o the development of a dia-
gnostics methodology for the integration of stochastic
modelling and simulation with cognitive engineering
techniques for Man Machine Interaction. In particu-
lar, it focuses on the following steps:

« Formulation of a coherent framework for dio-
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« Design and redlisation of automatic diagnostics
modules as “Automatic Diagnosticians”.

The proposed methodology follows the philosophy of
the “black box" approach: the physical model of the
systfem is ignored because the system response is
analysed and diagnosed as the realisation of a sto-
chastic process. The parameters of the system model,
or else ifs transfer function, are estimated by means
of an identification procedure using the sig-
nals emitted by the system {trajectory analysis) /1/

The diagnosis methodology profits of a set of siafist-
ical tests which are very sensitive to changes in the
irajectories of the actual responses with respect fo the
standard working conditions /7/. Fig. 2.8 shows the
"Diagnostics Chart” resulting from the test on a trajec-
tory change due to the “rupture” of the model para-
meters, i.e. the deparure of the actual response
mode! from the standard one.

The results of the activity, with reference 1o the goals
fo be obtained in this project, concern the Hand-
book on Process Diagnostics, the relevant Software
and some studies on Support Systems.
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Decision Support Systems for Environmen-
tal Management

The institutional tasks of the European Commission in-
clude regulatory and promotional activities on mat-
ters at the interface between science, fechnology and
society.

In this frame various Decision Support Systems (DSS)
have been implemented by using the Multiple Crite-
ria Decision-Aid  [MCDA] approaches for Envir
onmental Management [EM] applications. Examples
of these applications include transporiation of haz-
ardous materials, management of environmental
resources (e.g. water], and industrial waste disposal.
The development of these DSS is clarifying and sup-
porting  multi-national  Environmental  Management
processes.

Methodology

The DSS developed are characterised by different
approaches to the decision problem faken from the
field of Operations Research, and by the integration
of heferogeneous modules using appropriate informa-
fion technologies. These modules include, for ex-
ample, data bases, sfatic models, dynamic simula-
fion models, interfaces for problem sefting, and
medules to implement various approaches to decision.

Four reasons have motivated this system methodo-
logy. They are: the imporiance of the stakes in-
volved, the complicated structure of the Environ-
menfal  Management problems  concerned,  the
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absence of overall experls, and the need for ad-
equate justifications of the decisions taken. The use
of DSS is therefore proposed as providing direct links
between the real environmental problems, inferdis-
ciplinary scientists, and the decision makers.

These DSS are stiuctured to address environmenial
problems by making use of the accumulated scientific
and technical knowledge of multidisciplinary groups
and teams [biclogists, chemists, economists, physi-
Cists,computer-scientists, engineers, managers, system
analysts, etc). In the field of information management
systems this type of DSS has been classified as
having the highest level of complexity combined with
the highest level of interactivity.

The principle aims of Environmental Management are:

* lo reach a compromise between environmental ex-
ploitation and environmental quality, and

* to attain and mainlain an acceplable level of
environmental quality.

The complex Environmental Management problems
emerging from mans use of modern technology
involve a wide range of disciplines and cannot be
assessed on the basis of one criterion of choice. This
means solutions cannot be found by the optimisation
of a single objective function. Consequently the Mul-
tiple Criteria Decision Aid (MCDA| approaches have
been chosen as a basis for these DSS, and modern
Information  Technologies have been adopted to
ensure their efficient integration.

Multicriteria Decision Aids Methods (MCDA)

Decision processes involve the use of systemalic pro-
cedures to evaluate the different efficiencies and rel
ative benefits of alternative solutions, leading the
decision maker fo rational choices. In Environmental
Management applications the problems are charac-
terised by conflicting criteria, possible compromise
solutions, and the need to take account of the de-
cision makers preferences. Thus MCDA approaches,
which are a set of procedures satisfying these cha-
racteristics, are the best adapted to Environmental
Management applications. MCDA approaches aim
fo construct a formal system to aid the decision
maker by permitting him to understand, specify and
model his preferences. Regarding the Environmental
Management applications analysed, the comparison
between continuous and discrete MCDA approaches
has emerged. For confinuous problems, the alternati-
ves [actions) are formulated in a continuous way
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Applications
Specific DSS developed in 1991

The main applications in 1991 have been a de-
cision support system for the management of the
Master Plan of the Po river and a DSS for the mana-
gement of industrial wastes (contracts from the ltalian
Ministry of Environment).
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Integration of Geographical Information
Systems into DSS for Environmental
Management

Typical Environmental Management problems range
from those of global scale [climate change, ozone
depletion), through international scale [atmospheric
transportation of radiation and pollutants), to regional
and local scales [river pollution, siting of potentially
hazardous faciliies). VWhat they have in common is
that they are all concerned with spatially distributed
phenomena. This means that the information relating
io the phenomena can be spatially referenced and
an appropriately chosen Geographical Information
System (GIS) is the natural means to support and
analyse such information.

CIS can be seen as providing three essential types
of facility; dafa base, graphical display, and spatial
analysis. The first two, dala base and linked graphi-
ca display, can on their own provide a powerful
instrument for Decision Support in some contexis,
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such as utility management. The third facility, spatial
analysis, provides a way of enriching the information
available to the decision makers by generating new
parameters from the spatially referenced data. In
Environmental Management such parameters are
typical indicators of the environmental impact of pro-
posed developments, the number of people or other
living species exposed to risk efc. In some cases it
may be necessary to link the spatial analysis to other
simulation models in order to arrive at the required
parameters on which to base a decision. One of the
interesting challenges posed by currently available
GIS technology is to devise ways of using the availa-
ble spatial analysis functions to generate parameters
which are of most relevance to the required deci-
sions about the environment.

Two Geographical Information Systems have been
installed, one for specific application to contract
research, and the other for general use in dala pre-
paration and investigation of its possible use in confi-
guration for Decision Support Systems.

Application of GEOSCOPE GIS
The GEOSCOPE GIS was chosen for use in the

development of a Decision Support Syslem for toxic
waste management in lombardy region because of
several characteristics which were found to be parti-
cularly appropriate for this work:

« it operates on Personal Computers within  the
Windows 3.0 environment, - data and graphics
can be exchanged with other applications running

under Windows 3.0,

» it uses a quadiree dala structure for storing raster
maps which permits fast redrawing of maps with
many polygons (typically several thousand in this
casel, suitable for interactive use,

+ the possibility to exchange alphanumeric data with
the spreadsheet programme EXCEL was found to
be a very powerful ool for data preparation and
analysis.

The system was installed on a 25MHz personal com-
puter and geographical data on several themes for
the Lombardy region [boundaries of communes, land
use, networks of roads and waterways] were conver-
ted into the required quadiree format.  Ex-
perience was gained in using the spatial analysis
functions, such as merging, infersection and reclas-
sifying to create new derived maps for the project.
(See example in fig. 2.10. Classified Map prepared









Accident analysis

In order to analyse transport accidents and other
accidents with dangerous goods, a sample of total
2195 accidents of interest were collected, and in
Table 2.1 the distribution of these accidents on fixed
installation, loading or unloading and transport s
shown.

Table 2.1: Classification of 2195 Accident Cases from the Litera-
ture.

Class Number % No. with %
fatalities
Fixed installations 1120 54 520 66
loading / unloading 123 6 47 6
Transport 882 40 216 28
Total 2195 100 783 100

As seen in Table 2.1 the perceniage of transport
accidents are different in the total accident case sam-
ple with respect to the sample consisting of accidents
resulting in fatalities. This might be due to random
variations in the sample, but may also be interpreted
as increasing publicity when the accidents result in
fatalities.

In order to compare the transport accidents with those
for fixed installations accumulated  frequency-fatality
curves have been constiucted. Curves of this type are
commonly called FN curves. In Fig. 2.12 an N
curve for 510 cases with fatalities is shown from fixed
installations (370 cases), and transport (road, rail and
pipeline] {140 cases). The frequency of accidents
with fatalities have arbitrarily been set to one.

A Simple Consequence Model based on a Fatality
Index Approach

Traditional consequence models, including release,
dispersion and vulnerability calculations can be use-
ful for estimation of the risks related fo fixed installo-
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Fig. 2.12: N curve for 510 accidenis with fatalities.

fions storing, producing or using hazardous mate-
rials, if care is taken when making the neces
sary assumplions, but large uncertainties are found in
the results.

In 1991 a model for estimation of human conse-
quences of a transport accident involving hazardous
gocds was developed, which avoids some of these
uncertainties, and is believed to be more transparent
than traditional consequence models, the fatality
index approach.

The fatality index is defined by the equation:

N=pxW =Wx[pxW]

EQUATION where N is the number of fatalities and
W is the amount released

The parameters were estimated in 1991 for the foxic
gases chlorine and ammonia, and for flammable
hydrocarbons, class 2.3 (PG efc.}, 3.3 {gasoline
etc.] and 3 (diesel, fuel etc.]. These parameters are
summarised in Table 2.2.

Table 2.2: A summary of the parameters estimated for the human consequence model

Urban Indust Rural
- P(N>=1}) Fatalities P{N>=1) Fatalities P{N>=1) Fatalities
Chlorine 0.60 55 xW 0.38 0.55x W 0.16 0.055x W
Ammonia 0.4¢6 1.2 x W 0.24 012 x W 0.012 0.003 x W
Class 2.3 015 8.7 xW 0.12 29 xW - 0.09 T.0xW -
Class 3.3 0.086 3OxW - 0.064 1.3xW - 0.044 0.43 x W -
Class 3 0.022 3OxW - 0016 13 xW - 0.011 0.43 x W -
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An overview of the differences in the level of conse-
quences for the different types of subsiances is better
provided by a frequency-consequence curve
(N curve). Fig. 2.13 shows the FN curves for chlo-
rine, ammonia, PG and gasoline assuming that an
accident with a 20 ton release has occurred {in an
area which in probabilistic terms consists of 20%
uroan, 30% industrial and 50% rural land usel.

Comparison with fixed installations

This work compares accidents with hazardous mate-
rials related to fransport and fo fixed inslallations

from a number of different poinis of view. The fin-

dings are summarised in Table 2.3.

Table 2.3: Comparing accidents from transport and fixed installo-
tion.

Type of information Transport accidents compared

to fixed installation accidents

i
Frecency of ruman
accidents

Helf as frequent

Smilor, clso for large acciderts

Human corsscusrcss

One third as frequent

~uitenrenicl aocidents

Similesr, also for large accidents

orieqgrLences Qf

sqvitonrental aocinsnts

Reliobiity of reparting Lower than for fixed installations
Sy/stem
Uncertainty or number Higher than for fixed instollations

of fotalities

(@8]
NS

As seen in the fable, the results related to human
accidents and environmental accidents are very simi-
lar. In both cases ransport accidents lead to conse-
quences which are just as severe as for fixed installa-
tions. However the frequency of transport accidents
are “only” 30% to 50% of the fixed installation acck-
dents. Nevertheless since the quantity of material
fransported seems fo be increasing, this fraction may
also be increasing.

Until recently the main focus in Europe was on the
risks related to fixed installations, and it was in this
area that the research and the political initiatives
were being made. However the results presented
here confirm the need for a close examination also
of the transport of dangerous goods.

References
BROCKHOFF, L., STYHR PETERSEN, H.J., HAASTRUP, P.A

Consequence Model based on the Casualty Indices for
Chlorine and Ammonia. |. of Haz. Mat. (1991)

HAASTRUP, P., BROCKHOFF, L. - Reliability of Accident
Case Histories Concerning Hazardous Chemicals.  An
analysis of Uncertainty and Quality Aspects”, |. of Haz.
Mat. Yol 27, no.3, August 1991)

HAASTRUP, P., BROCKHOFF, L. - "Review of Transporta-
tion Accidents of Hazardous Materials”™ presented at the
14th International Symposium of Interational Social Secu-
rity Association {ISSA), Chemical Section, June 10-12,
1991, Frankfurt, Germany

/ 1 /

/2/

/3/

Communication of Major Hazards

Communication with the public is a central issue in @
number of EEC policy directives concerning the envir-
onment, industrial management and biotechnology.
These directives establish the obligation fo inform the
public on matters relevant to their health and well-
being. They also encourage public participation in
the assessment of risks and environmental impact, as
well as in the decision-making process /1/2/. The
aim of the legislation is at leas! twofold: To guaran-
tee the "right to know” and 1o provide the public with
information and skills useful 1o avoid or prevent dan-
ger and to effectively respond 1o possible emergen-
cies /3/.

In order lo implement such aims, it is necessary to
achieve scientific knowledge of social systems’ or-
ganisation and of people’s attitudes and behaviour.
There is an urgent need to develop a more accurate
picture of the influence of different factors in shaping
perceplions of risk and of people’s attitudes towards



environmental issues. Also for understanding the crite-
ria according fo which different communities and
societies prepare for emergencies and respond fo

hazards /4/.

Research in this field has been increasingly per-
formed in the last years, however, a number of issues
have not been properly addressed or remain highly
controversial. Work has been done on the relevant
research findings distinguishing amongst:

+ those issues which have been extensively studied,
thus providing satisfactory knowledge;

. those issues which are controversial because of
their qualitative or quantitative methodological dif-
ficulties, and

» those issues which have not been properly ad-
dressed vyet. The focus of the work has been on
methodology and attempts have been made to
identify both advaniages and pitfalls of different
research designs and techniques. Appropriateness
and correctness have been used as the main
criteria 1o evaluate the methodology of research
studies, as it is believed that this is prior o the
analysis of results.

Besides relying on secondary sources, research has
been conducied by contacting and interviewing
public authorities, industrial managers and experis in
different countries. The purpose of this activity was to
know more about how public information policies
are implemenied and received.

The work has resulted in:

« recommendations for policy;

« recommendations for future studies in the field of
risk communication:

« the design of research projects;

« the establishment of an informal network of practi-
tioners of the field of risk communication and mass
emergencies, and

« preparatory work towards guidelines for risk com-
munication /5/6/7/.
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STARS - Software Tools for Advanced
Reliability and Safety Analysis

STARS is a project which covers the development of
an integrated system of knowledge bases, know-
ledge based tools and other software for assisting
analysts and designers in the various phases of plant
safety and reliability analysis: hazard identification,
event sequence analysis, systems analysis and conse-
quence analysis.

The project aims at bringing together the domain of
artificial intelligence [knowledge-based systems or
“expert systems”}) and advanced information proces-
sing and the domain of safety and reliability ana-
lysis. It is carried out by 4 main parners [ISEl,
RISOE, VIT and TECSA ) and 4 offiliates [TNO,
ABB, Framatome and Neste).

Particular characteristics of STARS include:

— the use of knowledge bases {KBs| which hold the
general domain knawledge of safety and reliabil-
ity experls, allowing this knowledge to be com-
bined with plant specific information and know-
ledge as given by the plant safety analyst or the
design or process engineer. These KBs include:

« a plani/unit KB with characteristics of process
plant units,

« a substance KB containing physical character-
istics and known hazards related to substances,

. a reactions KB containing characteristics, pos-
sible deviations and related hazards of known
reaction classes,

« a component KB containing general properties
for different types of components, as well as
rules describing the way different types of com-
ponents behave in normal and failed conditions,
and
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Basic Research on Physics of PV Devices

For about four years, ESTI has maintained an active
scientific collaboration with the photovoliaic research
group of the university of Ferrara through which a
close contact was established with the lialian PV
industry. The purpose of this activity is to identify the
main factors limiting the efficiency of commercial
low-cost solar devices and o test the performance of
cells with unusual geomelry or construction prop-
erties. The collaboration allows a unique combina-
tion of the cell construction capabilities of a large lio-
lian photovoliaic company with the performance
measurement techniques of ESTI.

"Reverse” monocrystalline silicon cells showing very
low series resistances from recent lialian production
were siudied both experimentally (determination of
carrier lifetimes, carrier surface recombination and
carrier diffusion length) and by numerical simulation.
As these devices do not require a shallow junction
the deposition of a low resistive contact on the emit-
ter side is greatly simplified, making large fill factors
easily achievable. Since the light generated carriers
are created far from the junction, inverted cells show,
however, low short circuit current values. Numerical
simulations {2-3) have shown that these devices will
become compelitive only with the availability of thin
(<50uM] silicon wafers. In order to improve the light
collection efficiency in the long wavelength region a
comparative study was made on the reflectivities of
Al and Ag deposited on silicon by serigraphy and
by vacuum deposition. First results however show that
texturing the back surface gives overall results supe-
rior to any metallisation. This work is sfill in progress.
A numerical programme (Pascal and C versions exist
for HPQOOO) for the steady state solution of the car-
rier transport equations and of the Poisson equation
which includes effects of high doping as well as
geneialised boundary conditions has been develo-
ped and adapted to solar cell simulation. The pro-
gramme is not limited to low injection and shows
good convergence properiies. The model was also
used to calculate the diffusion capacitance of diffe-
renlly doped solar cells. These calculations can
explain the abnormal behaviour which high-effi-
ciency devices exhibit when measured with flash
simulators. The graph shows the increase of the
capacitance as a function of applied voltage for dif-
ferent doping levels (Fig. 2.14).

Measurements and Tests

ESTI contributed for a second time (the first time ESTI
was operaling agent] to the Solar Cell Calibration
Round-Robin within the Technology, Growth and
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Fig. 2.14: Static Capacitonce vs Applied Voltage.

Employment Group of the G7 (Summit). Focus was
now the calibration of a Sihinfilm devices. The
scope of the Round Robin was, to assess high-preci-
sion calibration methods and  their suitability o
advanced technologies. While accuracies of better
than 1.5% can be achieved when applied to crystal-
line photovoltaic technology, thin-film devices such as
amorphous silicon or multi-junction alloys need spe-
cial methods for calibration. The contributing labora-
tories (USA, UK, Japan, Germany, laly, Canada
and ESTI} applied their most precise method to a set
of 20 cell and module somples, in order to establish
an accuracy value. In addition, a simplified method
was tried and implemented in each laboratory in
exaclly the same way.

This simplified method is proposed by the IEC as a
costeffective, but still precise, calibration method.
ESTI is able to calibrate with three different methods:
it is the only laboratory which implemented a spec-
fral response calibration method applicable to large
modules. As result the measurement under direct sun-
light {using only the fraction of light directly from the
suns disk) using a cavity radiometer as reference pro-
ved to be the most precise. ESTI has used this
method for several years. The simplified method was
found not to meet the criteria for primary reference
cell calibration. The calibration data for amorphous
silicon devices showed a higher spread between the
laboratories, indicating that some effort is still requi-
red to safisfy the accuracy needs of the industry. The
Round-Robin of the Summit will enter into a new

phase in 1992/1993.

Analysis of Solar Spectra

Sun Spectra, taken with the RIS Speciroradiometer,
were analysed with regard to the calibration preci-
sion of silicon cells. The study was necessary for
assessing the measurement errors of the outdoor cali-
bration of Primary Reference Cells. Because phoio-
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voltaic devices are spectrally selective, their calibra-
tion data are referred to a standardised solar spec-
trum. During outdoor calibration the solar spectral
iradiance usually differs from this standard and thus
influences the calibration results. Aim of this analysis
was fo find a set of parameters which characterise
the actual solar spectral iradiance in terms of its
deviation from the standard and its influence to calib-
ration precision. The experiments required a sophist-
icated wavelength and irradiance recalibration of
the instrument.

Investigations on Measurement Errors due o Speed
Effects of Flash simulators have been performed.
New high-efficiency devices appear on the market
which exhibit anomalous behaviour when measured
wih flash simulators commonly in use. A test setup
allowed to measure and interpret the errors introdu-
ced by these speed-related effects. Measurements of
the Current-Voltage (IV) characteristics of photovoliaic
devices are conveniently performed using flash solar
simulators. Present technology of these large area
puised simulators limits the duration of the light pulse
to the range 1.2 ms. Measurements performed at
ESTi on certain cells and module technologies indica-
ted that considerable errors are infroduced during the
relatively fost trace of the V-curve. The objective of
the work was to sef up a facility to investigate these
effects and to compare the timeresponse of ad-
vanced solar cell technologies. The underlying elec-
fronics are quite complex but provide resulis rapidly,
so far under natural sunlight [no artificial light source
at ESTI meets presently the necessary requirements).
The analysis of the dala shows that errors of 15%
can be expected in the determination of the fill factor
when simulator light pulses of 1.5 ms duration are
used to measure the electrical performance of back-
surface field solar cells. Thindilm technologies are
less susceptible to this effect. A capacitance model
wes applied to the experimental data in order to
explain the effects. One conclusion is that the back-
surace doping of high-efficiency devices creates a
very large diffusion capacitance, adjustable by bias-
vollage. It is not yet sure whether an eventual spinoff
could be a new voliagecontrolled semiconductor
capacitor. As these results have a strong impact on
modern cell technology, two PV manutacturers are
already asking for such tests to be executed as third-
party work. ESTEC also has shown strong interest for
applying this method 1o their space-array measure-
ments, and thus in 1992 a collaboration on the
subject will starl. As a further result of the study, ESTI
defined requirements for a flash simulator and finally
purchased a system with longer flash duration.
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Qualification

A new fest was developed to measure under defined
and stable conditions the light soaking effect of
amorphous modules; it was proposed successfully to
the IEC as infernational standard. In 1991, ESTI was
already selling this test to two manufacturers. Photo-
voltaic modules made of thinfilm amorphous silicon
exhibit an initial power reduction when deployed in
the field. The process is reversible by annealing, that
is, by heating the device to about 60 deg.C. for a
certain period. The qualification fest schedule needs
to imitate this effect as one cannot assume that a
manufacturer sends modules for qualification tests
which are already stabilised. As test facility a large
area array solar simulator was modified {the simula-
tor previously served for testing thermal collectors)
which allows a 1000 h exposure to light similar to
sunlight. The main feafure of the system is that the
temperature of the modules o be degraded can be
controlled between O and /5 deg. C. As the degro-
dation process competes with the annealing, one
expects a reduction in measurement time when the
modules are climatised al low temperature. This light
soaking test is an essential part of ESTI's new Specifi-
cation /01,

While in the past this type of measurement was
performed within Europe only by EST! there is now a
growing inferest from other groups to apply such
techniques 1o the analysis of their installations. In par-
ticular, the imporiance of the methods developed by
ESTI to derive the data relerring to Siandard Tes!
Conditions (inplane iradiance of 1000 W/m" with
a spectrum corresponding to “"Air Mass” 1.5 global,
module temperature of 250) from the actual measure-
ments became quite obvious. They became part of
proposed standards of the International Electrotechni-
cal Commission (IEC). A summary of the latest results
and a detailed description of the techniques were
presented at the 10th EC Pholovoltaic Solar Energy
Conlference in Lisbon, April 1991,

Also, in order lo determine more precisely the limits
of validity and the precision of this exirapolation pro-
cedure a joint sfudy involving guests from the Solar
Energy Research Institute {SERI) (Colorado - USA) and
the Alfa Real AG (Zurich - Switzerland) was carried
out in the ESTI laboratory. The results were presented
at the IEEE PV Specialists Conference in Las Vegas in
Octaber 1991









Tests on 1:5 scaled vessels

The destructive examination of vessel AR2 (whose
fatigue test was ended in 1990 after the appear-
ance of a leck in the lower plenum at cycle 00000}
has been confinued /1/. Two types of crack were
present:

« the crack nucleated and propagated in the atiach-
ment weld of the inlet pipe in the lower dome and
leading to the mentioned leak;

« fabrication cracks, situated in the different welds,
and propagated during the fatigue treatment.

The results of the examination of the first crack were
analysed together with the ones already obtained
with a crack nucleated and propagated in the corner
of one of the two nozzles {Phase 1 of Fatigue Testing
on vessel AR2). The study was carried out in colla-
ooration with CISE-Milano and was partially suppor-
ted by EPRFUSA. The interest of these two cracks
comes from the fact that:

« they are seivice induced and service propagated
cracks;

« they are located in regions which are the most
critical also in real plants: penetiations in upper or
lower plenum; nozzle corners;

« the geometry of the experimenial setup was as
complex as the real one, and similarly complex
were the stresses:

« the complete record of the load history was availa-
ble, including periodical beach marking loadings.

This makes the cracks particularly apt to contribute to
clarify the Environmenlally Assisted Cracking (EAC)
which is one of the main causes of failure for plant
components.

The predicted crack growth rates have been compa-
red with the actual crack growth history, experimen-
lally determined via the examination of the fracture
surfaces by oplical and scanning electron micro-
scope. The results show that the Stress Coriosion
Cracking [SCC] component produces a high crack
giowlth rale; nevertheless, it is never dominant all
over the crack front but alfects small 1egions of it so
that the environmental effect on the mean crack
growth rale is limited. The observed crack growth
rale is higher than the one predicted without accoun-
fing for SCC, but lower than the maximum crack
growih rate expecied by the Environmentally Assisted
Cracking {FAC) models. This confirms the presence
ol some time dependent EAC, which must be
accounted for when lifetime predictions are made,
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although further work seems necessary before EAC
models can be introduced in lifeiime prediction
codes with a high confidence level. The problem is
very important for cracked components exposed o
aggressive environment and, particularly, when life
extension assessments are to be made. Pressure ves-
sels of nuclear reactors constitute typical relevant
cases, both because of the present frend towards life
extension and because in the pressure vessel steel
the stress corrosion component of crack growth rate
is very high /2 /3/4/.

Pressurised Thermal Shocks

Phase 1 of experimentation has been completed:
1500 thermal transients have been performed; two
periodic inspections were carried out [after 1000
and 1500 transients respectively): relevant tfemperat-
ure and pressure dafa has been analysed for crack
propagation prediction. No propagation has been
either detected or predicted for the nozzle corer
crack. Phase 2, in which higher values are planned
for the stress intensity factor at crack contour, is being
started in January 1992. The software and hardware
facilities of the experimental test rig have been modi-
fied so that a continuous unsupervised operation is
possible. In order o perform periodic online measu-
rements on the crack dimension, a commercial
system based on potentiai drop method has besn
modified and a system of permanent probes installed
on the nozzle corner and calibrated 5.

The basic struciure has been designed of the know-
ledge based system BOSS (Backiracking and Over-
viewing for Structural Safety) conceived as an exam-
ple of high level controller of a plant: management
of the test rig operafion, data analysis, safety and
reliability evaluation. A block diagram of the BOSS
functionality is shown in Fig. 2.1/

Development of the Knowledge Based System
RAMINO (Reliability Assessment for Maintenance
and Inspection Optimisation).

The related project (BRITE 2124 ended. A prototype
of the knowledge based system [KBS] RAMINO has
been implemented. It contains the basic knowledge
to perform the reliability assessment of a siructure star-
ting from data on material, loading conditions and
defecls. A “default base” of data and knowledge
has also been implemented to allow a “conservative”
assessment when some information on the very struc-
fure is not available &
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Non Destructive Evaluation Techniques

The laser holographic interferometry technique has
been successfully applied on graphite-epoxy compos-
ites for the detection of impact induced damage and
subsurface fabrication imperfections, and on aircraft
panels for the identification of the vibration modes
/77

A Bench Mark Exercise on the application of Acous-
tic Emission as a damage monitoring technique on
fibre reinforced, graphite-epoxy composites has been
started in the context of the EAMA (Acoustic Emission
on Aeronautic Materials and Structures) group.

Two new devices (high sensifivity interferometric sen-
sors for the detection of exiremely low values of: tem-
peraiure gradients, light intensity, pressure gradi-
ents, microvibrations; fully-optical modulator acting
like a nondinear photorefractive crysial have been
realised during experimentation partly connected
with exploratory research aclivity on tight Squeezing.
Application for patents has been made.

References

/1/ LWUCIA, A C., PAPADOPOULOS, V. - "Ispra scaled model
of pressure vessel” - Technical Note ISEL/SER 2086/91

GABETTA, G, RINALDI, C., LUCIA, A.C. - "A comparison
of two Environmentally Assisted Cracking models for crock
giowth 1ate prediclion in o scaled pressure vessel”,
7th Infeinational  Conference  on  Pressure  Vessel
Technology

SOLOMOS, G.P., MOUSSAS, V.C. - "A time series
approach lo faligue crack propagation” Structural Safety,
9 1991, pp. 221226

DUFRESNE ., tUCIA, A.C. - "Assessment of the residual

lifetime of reactor pressure vessels” SMIRT 11, Tokyo,
August 1991

LUCIA, A.C., PAPADOPOULOS, V., SCHWARZ, U. -
"Pressutised thermal shock experiment of Ispra scaled
models of pressure vessel” - Technical Nate ISEI/SER

2148/91

A.C. lucia; G. Volla "A knowledge based system for
structural reliability assessment” SMIRT 11, Tokyo, August
1091,

SOIOMOS, G.P., ZANETTA, P., FACCHINI, M. - “Vibra-
fion studies using laser holographic interferometry” - Techni-

cal Note 1.91.148 ISEI/SER 2172/91

/2/

/3/

/6/

7/

SPECIFIC PROGRAMMES

Advanced Material Reliability

Objective: Development and application of dia-
gnostic tools and nonvintrusive techniques for material
and component damage assessment.

Good results have been obtained in the detection of
delamination and of impact induced damage on
graphite-epoxy composite plates by means of real
fime laser holographic interferometry /1/. The im-
portance of the results obtained comes from the fact
that the inferferometry has been applied:

* in real time - using a simple thermal loading (2°C
temperature increase obtained by a lamp);

* the inspection was made on the surface opposite
to the impacted one and the damage was barely
visible even on the impacied surface

The work has been carried out in collaboration with
aircraft manufacturers and has led fo the setup of a
third party work contract.

Improvements have been achieved in the use of
adiabatic thermal emission measurement for material
damage assessment.

Analysis of the thermal response to deformation of
composite material (fibre reinforced, graphite-epoxy)
allows for a novel definition of yielding based on the
thermoelasto-plastic limit. It was also found that dam-
age sites, such as those due to matrix cracks or delo-
minations, could be identified by their thermal
response to deformation 2. . Further tests for con-
firmation of the results are necessary.
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fom a PC, or by leaming from the joystick and
repeating the “taught” profile.

Tre mechanical data are the following:

3000 mmix}, 2200 mmly),

— axis fravel lengths:

6500 mm(z);
— rotation axis travel:  unlimited:
- payload: 5000 kg;
— maximum error in
the all workspace: 1 mm
- repeatability: 0.1 mm

On the computer simulator installed on o CDC Cyber
waorkstation, a file is produced following the step size
required by the user. The worksiation is located in in
a different building and communication is send 1o the
control room via LAN Translated into the appropriate
format the comands are then sent by a serial link to
the conirol cabinet of the robot.

The mockups of the vessel and of the in-vessel com-
ponents were designed in the most flexible way, in
order o comply with possible changes in the design
of the reactor. The vessel sector mockup is installed
or a trolley that can be moved under the gantry
rooot or taken away from it for mainienance and
improvement. An upper frolley, with a blanket sto-
rage rack, is installed af the ground level.

A first Safety and Reliability Analysis of BHD has
been carried out and presented fo the NET Team. It
was the opportunity to present the concept of the
Remote Handling Workstation.

Blanket Studies

The modular blanket design, which was studied in
the past for the different lay-outs of NET and DEMO-
NZ=T I, has been now integrated in the new geometry
of DEMONET Il (Step 4). In particular, the new spe-
cifications of DEMONET Il allowed to achieve a bet-
ter blanket coverage due to two essential modifica-
ficns:

« the extension of the breeding blanket behind the
upper and lower diverter plates on the inboard

side and

* the realisation of a befter packing ratio of the
blanket modules inside the segment box by
changing the curvature of the different units on the
outboard side.

New 3D calculations of the fritium breeding rate
(TBR) indicate that self sufficiency in tritium supply can
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be achieved in this lay-out without the implementation
of an additional Beryllium neutron multiplier.

In a meeting in Saclay with the CEA and ENEA
representatives the main results of the ISEl work on
the Pb-17Li/water cooled blanket design have been
reviewed and the means tfo transfer the know-how
acquired in these years to the other partners have
been agreed. By this way the ISEl contribution to the
European Blanket Concepiual Design Studies is now

ended.

Safety Analysis

During the normal operation of ITER, structural mate-
rials are subjected to a neutron flux and are thus acti-
vated. In post accidental conditions, the decay heat
generation of the activated struciural materials can
be very dangerous, especially in conditions of pro-
longed absence of cooling. (Total Loss of Cooling

Accident [SEA 3.8]).

The consequences of a total loss of the active coo-
ling of the whole device, possibly after a loss of the
off site electrical power, have been analysed. The
most pessimistic conditions are assumed, like the
absence of any cooling mechanism other than con-
duction and radiation. At the outer part of the cryo-
stat, natural convection boundary conditions were
assumed.

The post accident temperature transient of the out-
board components, including the magnets and the
cryostat, has been modelled with the help of P-Ther-
mal package, based on the afterheat generation that
was predicted with the ANITA code.

The calculations have been repeated for a variety of
initial and boundary conditions and for three allerna-
tive steels. A mesh sensitivity analysis, which conlfir-
med the good accuracy of the code, was also
performed. The cause of the discrepancy between a
simple and a more detailed model was found fo be
a programming error on the simplified model geome-
iry.

Results concerning the ITER outboard transient after a
Total LOCA were reported. It was confirmed that, fol-
lowing the results slaled above, no meltdown of any
major component is 1o be expected and that the tem-
perature peaks at about 00 °C six to eight weeks
after the accident.

A more accurate 2.5 dimensional model (i.e. mid-
plane bi-dimensional with conductive links between



major inboard and outboard components to simulate
the heat flux in the poloidal direction) of a complete
11.25 degrees sector of ITER, including the inboard
part of the device, is in preparation. Preliminary
results seem to confirm the results obtained up 1ill
now.
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Reliability Assessment of JET Robotics
Transporters

The fopics of the analyses are the main crane (150 T}
communication system and the arficulated boom.

Main Crane (150 T) Communication System
The different points of this are:
* Analysis of line noise effects and line quality.

* Failure mode analysis for communication, software,
hardware and operator.

* Probability of loss and spuricus actuation of ter-

minal relays.
+ Probability of loss of load indication.
+ Alteinative and back-up solution to the multiplexer.

The tests that were used before to determine the line
quality were based on the defection of wrong bytes
fransmitted confinuously during a long period {10 mil-
lions 40 byte pockets] but on a relatively low rate:

1600 bit/sec.

No errors were defected during these tests but no
information cbout the margin with respect to the
maximum rale are available. The line quality was
lested with a square wave generator and an oscillo-
scope to determine that margin. The result of this test is
that the maximal speed is 10 K bit/sec with the pre-
senl communication line.

Regarding the probability of loss and spurious actua-
fion considerations of the reliability aspect of this pro-
blem has started. A first analysis was done on the
relays installed on the interface board inside the mul-
liplexer system. Taking average values, the failure
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rate is in the order of 160 10 failure/hour. Failure
distribution is the following: 80% open circuit, 20%
short circuit. This preliminary analysis will be refined
and extended 1o the terminal relays.

Analysis of the Articulated Boom
The different aspects of this activity are:

* Failure mode analysis [FMECA]} and effects in free
navigation and with loads (load conditions in
various operational scenarios|.

Retrieval methods.
* Reliability of control system and components.

* Advice on safety criteria for communication
software, hardware and operator fault avoidance.

At this stage the FMECA analysis is completed as
well as the logical model of failure modes (fault tree).
This model has already provided inputs in the defini-
fion of software routines for online defection of failed
components and/or subsystems. Some of those routi-
nes are already designed /1.

An impact analysis of the boom against one of its
mechanical stops was performed using the ADAMS
code.

The specifications of the new boom controller have
been discussed between JET and ISEl and an agree-
ment was reached to provide adequate support fo
JET in testing that software.
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Low Activation Materials (LAM)

New criteria for definition of the so-called tow Acti-
vation Materials have been proposed and discussed
at an [EAWorkshop [April 1991) and at the 5th

International Conference on Fusion.

These criteria are:

» Emissions in accident conditions:
The effects of a redlistically conceivable release
[RCR) of a LAM used as first wall material should
not trespass 50 mSv of early dose. The RCR is
assumed 1o be the atmospheric emission of 10 -100
kg which means a shorterm radiotoxicity lower by
one or two orders of magnilude than that of steels.
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* Robotised maintenance:
I order to allow prolonged maintenance opera-
tons without problems 1o elecironic components,
the gamma dose after one day after the reactor

shut down should be limited to 104 Gy/h.

+ Waste disposal:
Geological disposal is assumed to be the likely
European solution. The contact dose and thermal
power of the waste should be limited to 20 ms
and 10 wm® respectively after a 50 vyears
cooling fime.

* Kecycling:
The contact dose after a 100 years cooling time

should be limited to 25x10 mSv.

* LAMs fulfillment to criteria:
An ideal LAM should fulfill all criteria. If this
condition cannot be achieved, materials in plasma

facing components should preferentially fulfill short-

term criteria, namely those on accidental emissions
cnd maintenance. Materials adopted in the other
reactor zones should preferentially fulfill the waste
cisposal and/or recycling criteria.

Latterly the capability of various candidate structural
materials to satisfy such criteria has been assessed.

The conclusions are as follows:

* Steels can hardly be considered as possible low-

activation materials. Even the elemenially-ailored

/2/ ROCCO, P, SCHOIZ, HW._, ZUCCHETTI, M

reduced activation steels can never fulfil com-
pletely all criteria.

Vanadium alloys comply with the accident safety
limit. However, they could retain a large amount
of tritium which, in the case of environmental
release, would give a non-negligible contribution
to doses. The maintenance limit is not satisfied
whereas the wasle management and recycling
conditions are complied.

SiCHibre reinforced SiC matrices (SiC/SiC) satisfy
all criteria related 1o accident safety, maintenance
and wasle disposal. Recycling is not considered a
viable solution for this kind of material. These
conclusions apply to the case of material including
fabrication impurities. Therefore SiC/SiC looks at
present as the mosi aftractive low aclivation
material.
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EXPLORATORY RESEARCH

ISEl is involved in a number of Exploratory Research
projects aimed at exploring new possible lines of
research. Several projects involve the use of Neural
Networks in applications for Time Series Analysis, for
Remote Sensing of Images and in Safeguards use. In
the first case the main goals are fo realise a network
for economic time forecasting and to develop both
methods and fools best suited for various kinds of
time-series analysis. Another aclivily is exploring the
role of the use of neural network approaches for the
analysis of remote sensing data. The safeguards use
is looking at the feasibility of seal matching problems
encountered in this area.

Another project involves the use of lasers:

« fo use laser methods for the identification and
quantification of the deferioration mechanisms
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affecting historical works of art and ancient build-
ings, and

« a study of ways and means of reducing quantum
noise of laser light to improve the resolution of
measurements made by laser light beams.

Another area of research is in the field of the exploi-
fation of Biological Adaptive Systems for Process
control by the enhancement of fuzzy controllers using
Genetic Algorithms. The aim is to carry out a “bench-
mark” study of three techniques inspired by studies of
biological systems, namely Neural Networks, Gene-
tic Algorithms and the Immune network, for the con-
trot of dynamic processes.

The last research activity is concerned with the rein-
forcement connectionist approach for Robot path fin-

ding.
























SUPPORT TO THE COMMUNITY POUCIES

The ISE! support to the Community policies in divided
info nine areas:

Support to International Cooperation, where work
is done in support of both DG | and IAEA in the
areas of nuclear material accountancy, surveil-
lance techniques, sealing and identification techni-
ques and volume,/mass determination.

Support to Industrial Policy is concerned with the
World Shipbuilding data bank, where the aim is
the production of statistical tables on worldwide
ship building.

Support fo Transport Policy where a comparison is
made of exising dala banks and reporting
systems, dealing with aircraft incidents. A feasibi-
lity study is underway on the setiing up of a Euro-
pean Coordination Centre for Aircraft Incident
Data Base.

Support to Development Policy in the solar energy
area.

Support to Environmental Policy, in ihe areas of
major accident hazards, biotechnology hazards
and civil profection.

Support to Telecommunications, Information and
Industrial Innovation Policy. Work here has inclu-
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ded the Advanced Networking support, the use of
Distributed  Attificial Intelligence for building pro-
blem solving, parallel computing applications
within the ESPRIT conlext, secrelarial assisiance to
COST activilies and work on the VALUE pro-
gramme for 3D image processing and solar tech-
nology fransfer.

Support to energy policy, both nuclear and non-
nuclear. The nuclear tasks were to give technical
support to Euralom safeguards. The non-nuclear
work was in connection of the DG XVII THERMIE
award scheme for energy saving in buildings and
transport, and with solar energy (thermal and pho-
tovoliaic).

Support fo the Statistical office in luxembourg with
the statistical application of  Artificial  Neural
Networks in problem solving.

Support to the Secretariat General of the Commis-
sion in anli fraud coordination. This involved a fea-
sibility study for a a computer documentation
system containing descriptions of national anti-
fraud systems in the FEC, and in the setting up of
a data base for the management of pefitions pre-
sented to the Furopean Parliament.
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The applications of laser underwater have been inve-
stigated. The infrared laser was substituted by a new
laser in the blue range because of its low absorption
in water. Extensive tests have shown that this techni-
que is nof suited for safeguards purposes since it can
be tampered ,3/. Another application consists in the
determination of the water quality since the laser
system gives a precise measurement of the concen-
fration of suspended matter. This task with IAEA s
now completed.
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Sealing and Identification Techniques

IAEA is requiring a more extensive use of ultrasonic
techniques for the underwater sealing seal verifica-
tion of spent fuel containers or for the identification of
casks. Several laboratories are developing such tech-
niques and more particularly in Canada (Atomic
Energy Control Board - AECB) for CANDU fuel and
in the U.S.A. [Sandia National laboratory - SNLJ. In
order to harmonise the developments in JRC and in
the above mentioned laboratories, a fripartite project
called: Insitu Readable Ultrasonic  Seal  System
(IRUSS) has been sef up with the aim of developing
a single instrumentation which could be used by
inspectors on different types of ulirasonic seals {for
instance: CANDU spent fuel stacks and [WR spent
fuel transport/storage containers).

Detailed design specifications have been formulated
among the involved parties which should lead 1o a
standard inspection procedure. A longer term study
is underway conceming the interface between on-site
verification data and headquarters data base.

In cooperation with the French support programme to
the IAEA, an ulirasonic identifier profotype to be
applied on spent fuel transport casks has been stu-
died and tested successfully in “quasiteal” condi-
ticns. A field test on real casks is waiting for licen-
sing authorities approval.
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Reprocessing Plant Measurement
Techniques

The laboratory scale tank (200 1) measurement labo-
ratory has been transferred from IAEA Vienna fo the
lspra laSCo laboratory. This laboratory is intended
for the evaluation of the performances and training in
use of volume and weight measurement systems in
liquid tanks. The pneumatic and liquid circuitry has
been installed and the first calibration of the measure-
ment equipment has taken place.

Regarding the large tank measurement laboratory
(TAME), mentioned earlier in this report, severdl
discussions with measurement experts have taken
place to define the requirement from the IAEA inspec-
torate for validation of measurements and training of
inspectors.

Finally ISEI has participated in the analysis of the
technical features of PETRA, installed at IST which
could be of interest for nuclear safeguards. They are
mainly related to liquid level measurements, develop-
ment of authentication techniques for sampling and
measurements and assessment of performances of
techniques for defermination of nuclear materials in
wasle streams.

Knowledge Based System for Transit
Matching

One of the responsibilities of the IAEA is to confirm
the receipt of inlemational shipments of nuclear mate-
rial by maiching shipments reported by one Member
State against receipts reported by another Member
State. An expert system, Computer Assisted Human
Matching (CAHM |} has been designed and imple-
mented fo reduce substantially the manpower requi-
red in the phase of Human Transit Matching. This
new system is infegrated within the ISIS data bank,
and has completely substituted the previous manual
malching system for non proliferation treaty (NPT
countries.  Some enhancements have also been
made 1o the CAHM expert system to include new
rles conceming the inventory change correction
freatment. The task is compleled. The IAEA has sub-
mitted a new task lo integrate the Transit Matching
activities for NNPT countries  within the  CAHM
system.









the CDCIR series. Studies on Risk Information proce-
dures in UK, DK, F and NL are being finclised.

Risk Communication - Seveso Directive,
82/501/EEC and Amendments, Art. 8

A number of reports have been produced for the
regular meetings of the National Competent Authori-
fies in Brussels. These include:

+ An evaluation of the research sponsored by the
Commission concerning emergency organisation
response, public emergency behaviour, risk per-
ception and risk communication /4/. This evaluation
generated a number of recommendations for infor-
mation policy and research.

* An exploration of the literature regarding socio-
organisational aspects of risk management and
risk communication. This has concentrated on the
nature of scientific information and its role in the
communication process. Scientific and institutional
uncertainty are central issues of this process.

« A proposal for a twodier information strategy. The
first corresponds to the “technical” information
which can be standardised, and is common to all
the Member States. It contains, for example, the
names of the substances and the risks associated
with them It reflects closely Annex VIl of the amen-
ded Directive {88/610/EEC). The second is
"pragmatic” information which is contextual and
reflects the specific characteristics of a particular
site. These refer to the "how” of communication
rather than to the “what”.

* A proposal of guidelines, conceming “technical’
information, is being drafted on the basis of the
previous work. These guidelines are to be presen-
ted 1o the national Competent Authorities for
discussion.

All the national Competent Authorities and industrial
associations have been approached in order to col-
lect first hand information about their activities in risk
communication. With some a working relationship
has already been established.
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Biotechnology Hazards

Atier the adoption of the Directives, (23 April 1990}
on the contained use of Genetically Modified Micro-
organisms (GMMs) and on the deliberate release of
Cenetically Modified Organisms (GMOs), ISEl has
cooperated with DG Xl on the clarification of the
relevant technical issues which need to be solved for
a sound implementation of the Directives /1/2/.

Among the topics addressed, particular importance
has been given to the discussion of:

— principles of good working practices such as GMP
{Good Microbiological Practice) and GILSP {Good
Industrial large Scale Practicel;

~ classification of GMMs according to potential
hazards:

— criteria for assessing pathogenicity of GMMs;

- procedures for safety nofifications for contained
use of GMMs and deliberate release of GMOs.
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both of which ISEl has an on-going aclivity. DPS stu-
dies the characteristics of sets of problem solving
modules that work together to solve problems
beyond their individual capabilities. MAS architectu-
res are based on collections of semiauionomous
computational elements, called agents, located in a
number of distinct processing nodes coordinating
their knowledge, goals, skills and plans jointly in
order fo take action. In the context of the ESPRIT Il
project KWICK a distributed problem solving (DPS)
system is designed that can support various aspects
of the everyday work of a scientist. In the area of
muli-agent systems ISEl has an on-going activity
through two projects:

« project ARCHON which deals with design of infel-
ligent industrial supervision and confrol systems
and the project CASE-Support which deals with
tools for DAl systems design.

KWICK: Project Outline

The aim of KWICK is to build a computer system that
provides scientific and technical knowledge workers,
such as researchers and engineers, with an environ-
ment fo improve their productivity and the quality of
their work.

Based on the distributed clientserver architecture,
KWICK provides easy access to information and
knowledge sources (books, scientific publications,
visual information other than text, efc.) and computa-
tional resources (mathematical and statistical packa-
ges, theorem prover, etc), offers a range of support
services [a special editor for scientific publications,
an annofation editor, etc.) and uses various advan-
ced technologies such as artificial intelligence and
hypermedia.

Hypermedia systems are very powerful to present
information fo their users in a way that can be easily
understood and explored.

The two main tfasks in the project were: to design
and prototype the central control system and to build
a prolotype application, demonstrating the KWICK
technology. To assist someone in the execution of his
work hypermedia by themselves are not sufficient
and need to be integrated with intelligent systems
that support the organisation, coordination and com-
munication aspects of the work.

SUPPORT TO THE COMMUNITY POLICIES

KWICK: The distributed problem solving
architecture

The two main achievements in KWICK are:

+ a generic framework for distributed problem sol-
ving and

« a prototype of an electronic multimedia safeguard
system.

Following a thorough survey of DA literature @ mixed
DAl architecture was proposed for the KWICK pro-
blem solving system. The primary architeciure being
one of a DPS system, was enhanced with typical
components of a MAS, such as automatic planning
of the problem solving and negotiation between the
individual problem solvers. This architecture was pre-
sented in /13/. The description of this architecture
served as the basis for the first prototype which,
during the year 1991 was enhanced and has
become a generic framework for DPS, shown in the

picture (Fig. 4.3).

Front-end
> (receiver. |«
transmitter)
Meta-leve!
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A T
i 1 Planner
Blackboard il
»1 Scheduler
# Problem
Solvers
Knowledge
Sources

Fig. 4.3: Organisation of a node in a PDS system

The designed system deals with requests for solving
problems. Models of the individual problem solvers
are stored in the metalevel knowledge in order to
establish a plan o solve a given problem. A plan
can include several paths, each of which can lead to
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a solution. Each path contains a combination of pro-
olem solvers that contribute 1o the solution. Once the
olan is established, the system will look for the best
path, taking info account estimates for the cost of fin-
ding a solution and the quality of the obtained result.
Once defined the optimum path, the problem solvers
of that path will be scheduled.

During problem solving it might be necessary to
replan problem solving due 1o the real cost of execu-
fion and the quolity of the actual result provided. A
prototype of the system described has been built
which performs intelligent information requests hand-
ling in combination with the KWICK annotation editor.

The use of this kind of DAl architecture is a major
oreakthrough in comparison with traditional architec-
tures. It provides high reusability, reconfigurability
and integratability of the individual components due
o the separation between the organisation of the
oroblem solving process and the problem solving
tself. DAl architeciures are also well adapted to the
disribuied nafure of actual computer networks. The

automatic planning facility uses high level models of
the individual problem solvers, o generate a plan
that leads fo a solution of a problem. Such a plan
consists of several allernative paths, that can all pro-
vide a solution for the same problem. It estimates the
cost of alternative paths and the quality of the result
they provide. Costs and quality result are matched
with the users criteria for problem solving in order fo
decide which path to follow. The DPS framework
continuously enhances the problem solving perfor
mance through builtin learning mechanisms. The
results and the experience of this research are descri-
bed in /14/.

KWICK: The safeguards demonstrator

The prototype of the electronic multimedia safeguard
system demonsirates how a KWICK-ike environment
supports the work of inspectors of the Nuclear Safe-
guard Authority. The Nuclear Safeguard Authority is
involved in the assurance of the applicalion of the
Treaty for Non Proliferation of fissile material. The
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®
direct ik
user - agents
dialogue !
Agent-a UI A
bl User dialogue| dialogue Use
probiem- thread-1 2H . r-
solving layér Stereotype thread-2/- thread-3 Interaction
—_ — i — ) S — iy S —
, Dialogue Schedule
cooperatiod | | Agents-
layer | Interaction
ﬁ ’ Planning & solf &
acquaintance
Control models
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T
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H
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--— — — —
Fig. 4.4: frentecture of the generc UIE: The coobler wliing bnjer of Ul moncoges disogue with the presentation system {user], while

2 cnagemtion layer contiols interacticn it ine agec, of e o e,
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inspectors have 1o check accounting reports provided
by lacilities handling fissile material {monthly reports
on the input and output flow of fissile material, siock
reporls, efc.) against other information gathered by
the Safeguard Authority {stock control reports, video
images of sforage locations, etc.] and existing regu-
lations. The multimedia safeguard system provides
access fo the different sources of information such as
the accounting reports, the conirol reports and the
existing regulation documents. It also provides
access 1o video images of the planis under control of
the safeguard authority.

ARCHON: DAI systems end-user interface design

ARCHON {Architecture for Cooperating Heferoge-
neous Online Systems) is a fiveryear ESPRIT project
(1989-1993) which aims ai the study and develop-
ment of an architecture for cooperating expert
systems and demonstration of its applicability in the
domain of industrial process control. ISEl has the task
of studying human-computer interaction with the end-
users of ARCHON applications and designing the
inferface to the ARCHON development environment.
The main features of DAl work in ISEl are described
in /2/ and /4/.

The design of end-user interfaces to DAI systems is
based on the User Interface Agent (UIA] concept.
This is a component of the multiragent system that has
two main functions: To represent the agents and their
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contribution in the problem solving to the user in a
way consistent with the users conceplual view of the
system and to model and represent the user within
the system, in a way that all agents have an interlo-
cutor when user interaction is required, despite the
fact that the user might not be aware of their exi-
stence.

The generic UIA architecture has been completed this
year and can be seen in fig. 4.4. It confains two
parts, as any other ARCHON agent: the coopero-
tion layer which conirols ineraction with the other
agents [application agenis) and the problem solving
layer. The latter has the task of managing interaction
with the user. The complexity of the agent interaction
part depends on the mult-agent system characteri-
stics while the structure of the user interaction part of
UIA depends on the particular application require-
ments. An example of a UIA has been built for an
electricity management and control application {Iber-
drola, Bilbao, Spain).

The architecture of the UIA is described in /4/ and
the Iberdrola prototype in /5.

ARCHON: Multi-agent system Developer interface

The ARCHON developer inferface is based on
graphical representation of muliiple flexible views of
the multi-agent system. These are achieved through
the Developer Agent (DA). In the current phase of
design, DA supports visualisation of the mulii-agent

agent-6
Control related view

Communication related view

Task related view

Fig. 4.5: Network alieinative models. {contral. communication
and task views).
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the multidisciplinary nature of the decisions to be
taken, indicate that DAI technigues could be of parti-
cular interest. A feasibility study has been underiaken
about applicability of ARCHON results in an air pol-
lution episodes confrol system to be prototyped for
the city of Athens, Greece. A more defailed study
and design is expected fo be performed in the frame
of project ESCAPE (Experts and Systems for Control
of Air Pollution Episodes) to be siarted in 1992.

E-CORDIS. Prototyping CORDIS Enhancements
CORDIS, Community Research and Development

Information Service, is an initiative of the Commission
of the European Community under the VALUE pro-
gramme which has the objective to disseminate
public information on and about all Community R&TD
aclivities, for the purpose of enhancing awareness
on these activities, assist inleractions and coopera-
tion among individual programmes and their partici-
pants, and help promote coordination with similar
R&TD activities in Member States. It is coordinated
by the Direciorale C of the Directorate-General for
Telecommunications, Information, Industries and Inno-
vation.

CORDIS provides information stored in nine daia
bases which include information on Programmes
under preparation, description of Programmes, key
relerences, internal conlacts, elc; description  of
projects and the participating  organisations,
abstracts of documents and technical reports resuliing
from projects, information contacts within Member
siales, expressions of parinership interest, descrip-
tions of resulls and R&D prototypes, news and
announcements (like Call for Proposals), efc. This
information arrives 1o CORDIS from other DGs of the
Commission, like those of Agriculture, Transport, Envi-
ronment, Scientific Research and Development, Infor-
mation Technologies and Telecommunications, Fishe-
ries, Regional Developmeni, Energy and Education
and Training. At present, CORDIS can be accessed
via the ECHO (Euiopean Commission Host Organi-
sation) Computer Services Hosls in Luxembourg.

While the information sel is quite extensive and pro-
perly focused on the targeted market, mainly SMEs
which intend to perform a first level information
search, the access facilities are restricted by both
availability of network connections and limited func-
tionality of the user interface.

In recen! years, the ISEl has been engaged in the
development of new concepts and tools for the
management of information. In particular, a number
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of research actions in the field of multimedia systems
and full fext document services are in progress in the
AAITCE division of the Insfitute for Systems Enginee-
ring and Informatics. E<CORDIS is a collaboration
agreement between DG XIlIl and the ISEI which has
as the main objectives fo augment the information
distributed by electronic media, o explore other
media of data publishing and distribution {CD-ROM,
magnetic/optical] and fo increase the usability of the
information by means of enhanced user interfaces.
The main results of the collaboration action between

the ISEl and DG Xl are the following:

E-CORDIS ONLINE

The present user interface to the CORDIS service is
command and menu driven, thought, mainly, for dial-
up connections from dumb terminals. Today, howe-
ver, many users have personal computers with reaso-
nable graphic capabiliies available. In order to
improve the usability of the CORDIS service, an
enhanced form-based user interface has been produ-
ced. This user interface fraps the siream resulﬁng from
the online connection to the CORDIS databases and
presents commands and data in a comprehensive
way fo the user. The user is able to compose com-
plex queries by clicking on the options presented to
him and by compiling labelled fields. Furthermore, a
pop-up help message appears just by setting the cur-
sor on a particular item of those composing the form.
Cut and pasting functionalities are also provided to
the user, who, in this way, may further exploit the
information arising from his queries. At present, this
user interface is available on Macintoshes and it is
planned to be ported to the Windows 3 environment

during 1992.

E-CORDIS CD-ROM

Ai present, ECHO hosts are accessible through dial
up lines and International Packet Switched Data
Networks. Previously to the developments in the E-
CORDIS ONLINE project, no graphical capabilities
were available in the user interface of CORDIS. The
restricted and expensive availability of network con-
nections and the limited funciionalities of the user
interface suggested that one of the results to be obtal-
ned from the collaboration between DG Xl and the
ISEl was the production of a pilot CD-ROM of COR-
DIS. This CDROM has been produced and includes
all data stored in the CORDIS databases. Periodical
updates of the contents of the CD-ROM are foreseen.

It also provides a complete and friendly user inter-
face and a contexi-dependent help system.
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E-CORDIS HELP

The user does not always have the several manuals
corresponding o the different CORDIS data bases
available. This makes the navigation through the hie-
rarchical structure of the data bases quite difficult
and expensive, particularly if this search is taking
place though a dialup connection. In order to ease
access to the CORDIS service, an online help system
has been developed. This system compiles all the
help documentation related to the CORDIS online
qgrery system. It is resident locally and may be made
available to users in client/server mode through a
local area network, PSDN or leased lines.

SUPER LIBRARY

Together with the user interface and the disiribution
media, one of the main goals of the collaboration
between DG Xill and the ISEl was to augment, both
in range and quantity, the information provided
through the CORDIS service. At present, just refe-
rence-based data is provided to the user, who, once
he has identified the relevant items, has to contact @
different source of information, generally a publishing
service, to get the object of his search. The milestone
of Super library is the creation of a computer network
to collect, manage and disseminate the full text
results of all public Research and Technical Develop-
ment carried out in the Community, the socalled Vir
tual Library. To achieve this, the new technologies of
computing and  telecommunications  will  be
employed.

Two are the lines followed af present in order to
implement the Virtual library. On the one hand, a
system thought as a Windows 3 application will
focus on the intuitive representation of the library,
and by means of Virtual Reality mechanisms, will
concentrate to reproduce the cognitive representation
of both the library and the book metaphors.

On the other hand a profotype of an Electronic
Dccument System has been developed. It provides
full text electronic document access and refrieval as
well as integrated messages and formatted docu-
ment interchange services. It has been targeted fo the
X environment and designed according fo the client
server architecture. The system is composed of a set
of cataloguing tools which allow catalogue creation
and maintenance and aliases definitions: document
access tools which allow fo filter the document data
base by author, matter, keyword, etc, by matching
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expression on the title of the full content of the docu-
ment, and to navigate among documenis through
references and aliases; and document retrieval tools
which allow access to the document data base
either through dialup and X.25 lines or through
ethernet local area networks and facilitate document
edition printing and mailing. In the line with these
concepts, a project proposal called VEL which has
the objective of inferconnecting the document data-
bases of three Furopean libraries has been presented
fo the libraries area of the Telematics Systems in
Areas of General Interest Programme.
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Parallel Computing Applications

To contribute to the valorisation of ESPRIT resulis with
particular reference to the SUPERNODE compuiers
[ESPRIT Basic Research), it was decided to create a
critical research and reference point for advanced
computing including the introduction of parallel com-
puling into the ISEI specific application domains. A
multiannual interrDG agreement has been initiated.
Furthermore an interinstitutes IRSAISEl agreement has
been pursued within the framework of the Agriculture
Project using the NOAA Satellite results.

The following tasks have been accomplished:

In collaboration with other CEC Programmes, espe-
ciolly with the VAIUE Programme, new theoretical
developments have been done on Image Processing
and Synthesis and in particular many enhancements
of the 3D Image Rayiracing and radiosity software
have been achieved and the extension to the anima-
lion aspects in reakime have been performed.

The implementation of this complex software has
been done on the SUPERNODE T.NODE 64 Tran-

sputer Parallel Machine.

Results obtained on T-64 NODE proved that the effi-
ciency is nearly identical to a CRAY YMP-2 (500
MIPS and 250 MFLOPS).

As regards the Agriculiure Project, within the fra-
mework of the interInstitutes collaboration, a special
effort has been dedicated to the SPACE software.
The obijective of this system is to visualise NOAA
satellite images on high resolution peripherical devi-
ces and fo perform all the necessary corrections of
these raw data in order to be used by end users,
specially for agriculture interpretation and/or global
change research studies.

The implementation of the complete SPACE software
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has been done on dedicated working stations using
a standard UNIX system V and X-WINDOW release
11.4. This work has been developed in such a way
that facilities have been included for using internal
and external LAN.

Important work has been done in order o parallelise
this SPACE software and the firsi parallel implementa-
fion has been initiated. The present results have been
demonstrated on Transputer SUPERNODE  Parallel
Machines during the "SUPERCOMPUTING  MEE-
TING Europe 1992" held in Paris.

Data structuration by octree and KD-tree technique
for multiple functiondlities development

Within the framework of a collaboration between
TELMAT Informatique and ISEI, the implementation of
this hierarchical coding technique has been pursued.
The optimisation of the visualisation technique has
been achieved on the SUPERNODE T.NODE 64.
The main functionalities demonsirated that fast data
storage and refrieving, accurate 3D Imoge visualisa-
fion with realistic shading, octree reconstruction and
manipulotion can be achieved with efficient shading.
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Secretariat Support to COST Activities

The work consists of the secretariat and the related
activities for:

e the COST Technical Committee for Telecommuni-
cations (TCT) and

« the COST project 21 lter.

Activity related to TCT

Three meetings were held by TCT in 1991 Berlin,
56 March 1991: Siockholm, 11-13 June 1991:
Rome, 17-18 October 1991,
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The secrefariat work implies the preparation and
attendance at the TCT meelings and several other
meetings, in particular the COST Senior Officials
meefings, the preparation of reports and classifica-
tions, the preparation of Memoranda of Undersian-
ding (MOU) in three languages for new projects,
preparation of workshops for the formulation of new
proposals, etc.

Activity related to project COST 21 Iter

The secretariat for this new project on “Redundancy
Reduction Techniques for Coding of Video Signals in
Multimedia Services” confinued the activity of the
previous years. The new scenario caused by ATM
[Asynchronous Transfer Mode) imposed modifications
in the conception of coding. The project results will
coniribute to the creation of new specifications by
the standardisation bodies. Two meetings were held
n 1991: Brussels, 29-30 January 1991 and Oslo
2627 June 1991,

Valorisation

Multipurpose On-site Readable Ultrasonic Seals

A preindustrial production of ISEl developed “low
Cost” multipurpose seals 1o be read onsite with an
ultrasonic equipment has been provided by the
French company ELCA and tested and followed by
our laboratory. A second production has been laun-
ched in order to test the unicity of all ulirasonic signa-
fures among a same batch. The reading equipment
has been defined and ordered. A study has been
started fo improve the seal without changing its prin-
ciple by replacing its stainless steel loop by a fibre
oofic loop (Multipurpose Onssite Verifiable /Uliraso-
nic Seals).

Topography Keys

Based on a ISEI development and patent, instruments
using the measurement of “suface signatures” of
mefallic keys to open or trigger doors or access con
irols have been manufactured by the French com-
pany SPECTEC. The development involves building
the lock units and mechanical parts along with deve-
loping a dedicated processor and software for the
acquisition and comparison of the surface signatures.
Two complete sets of equipment will be installed in
tte laboratory in lspra.
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VALUE Programme 3D Image
Processing

Image and holographic processing
and synthesis

The Image Processing and Synthesis techniques are
applied to the synthesis of holograms in such a way
that one can reconstruct real three dimensional sce-
nes. The developments are based on optical phenc-
mena that were discovered in the ISEl 3-D Image Pro-
cessing laboratory. The main objectives of the work
is 1o develop a mathematical package to simulate
this discovery and thus realise an industrial European
prototype for image compaction and 3-D restitution
on advanced parallel computers.

The following tasks have been accomplished:

« New theoretical developments on basic Ray tra-
cing and radiosity techniques have been under-
faken.

« A complefe new image synthesis software has
been implemented on parallel  SUPERNODE
TNODE computers in the ISEl 3-D Image Proces:
sing Laboratory.

« Concermning the holographic synthesis, experimen-
fal results obtained on the LASER optical setup
demonstrated not only the feasibility of the volume
holographic synthesis project but emphasised that
one is able to synthesise real volume holograms.
Theoretical developments are now achieved, and
the implementation on SUPERNODE T.NODE 64

parallel machine has been initiated.

* Mathematical hologram synthesis has to use a set
of basic numerical tools, based on the fast tran-
sform principle, five kinds of transformations have
been studied and implemented on working sta-
tions and on SUPERNODE T.NODE parallel com-
puters. Thus FOURIER, HADAM ARD, WALSCH,
PALEY and HAAR's transformations and VWAVELET
techniques consfitule  an  advanced  software
package. The applications of such a package are
needed by many research domains, especially for
standard image compaction techniques and holo-
graphic techniques applied to robotics, medical
images, remoie sensing images and in space
sciences in general /2/.

* In particular the application of the fast iransform
package has been exiensively used to sludy the
performance of a new holographic technique
relying on the spatial correlation of laserspeckle









dent reference area were applied. The aim is the
detection of small variations in the picture. Laboratory
tests have shown that this method requires a precise
mechanical positioning of the fibre optic seal.

Sealing Identification Techniques

ISEl has developed in the past an ulirasonic identifia-
ble seal in the form of a bolt to be applied on the so-
called “Mulii Element Bottles” (MEB), containing LVWR
spent fuel elements. A large number of these MEB's
are sfored in spent fuel storage ponds at the BNFL
plant in Sellafield. These seals and technique of iden-
fification have gone through many feasibility tests on
site in the past four years. In 1990 the EURATOM
Safeguards Directorate indicated a definite interest
for that method and an extensive field test could be
organised in 1991 for the sealing of 50 MEBs in
real conditions. Up to eleven sealing campaigns
were conducted in Sellafield transfer and storage
bays, during which 50 sealing bolts of the MK4r
type [designed, assembled and checked at Ispra)
were installed, verified and some reverified and
removed. The verification instruments and software
(users manual] were tested in the presence, or by
EURATOM and IAEA inspectors along with the
underwater tooling designed and manufactured by

ISEI.

Identifier for Magnox Reactor Deadweight
(IMARED)

Further to the safeguarding of Multi Element Botiles
{mentioned above), sealing bolts may be used for the
verification of ofher items such as underwater Refe-
ience Dead Weight Skips used 1o calibrate Weigh-
bridge in the storage bay of MAGNOX reactors. On
request from EURATOM Safeguards Direclorate the
feasibility fests carried out in 1990 at the Sizewell
Reactor {UK) have been followed by the study and
preparation of ad hoc tocling, suilable for use in
deeper ponds. This should be tested after the sealing
bolt field test in Sellafield [see above) will be conclu-

ded.
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Solar Energy and Energy Conservation

THERMIE

Under an agreement between the ISEl and the Direc-
forate General for Energy (DG XVII}, the ISEl carries
out defailed assessments of proposals presented to
the Commission for the award of THERMIE support
grants, in a number of fields. These fields are solar
energy - [thermal and photovoliaic), energy conserva-
fion in buildings, and transport. The Commission
wishes to ensure that THERMIE proposals are nof
supporied unless they show good prospects for ecor
nomic viability and future replication. Particular effor
is, therefore, put into estimating these aspects. Extrac-
ting the necessary information from the proposals is
not, however, always easy.

In the course of 1991, a total of 117 proposals was
assessed in the buildings sector (61 for 1991 and
56 for 1992), 69 in the transport secior (37 for
19971 and 32 for 1992], 65 in the solar thermal
sector (30 for 1991 and 35 for 1992} and 62 in
the PV sector {30 for 1991 and 32 for 1992} In
addition to the appraisal of new proposals, the NNE
follows the technical progress of current THERMIE
confracts, through the analysis of reports and selec-
ted site visits and updates the SESAME dato base.

Special attention has been paid to the development
of guidelines for the technical follow up of solar ther-
mal plants and, to enhance progress, the NNE has
set up a European working group on the topic. The
guidelines aim to help contractors to fulfill the con-
tractual obligation to provide the Commission with
technical information. This information, whether very
specific or only parfial, is collated with data from
similar projects and is a fundamental contribution to
any further action of the Commission. Another aspect
of this activity concerns a proposal for the economic
evaluation of solar systems ihrough the “life Cycle
Cost Analysis” approach. It involves the comparison
of two dlternative energy systems (solar and conven-
tional) with the same final objective. Emphasis has
also been given to the concept of telemonitoring for
solar systems, for which a prototype data acquisition
system and data base was set up. This approach is
important for the checking and evaluation of THER-
MIE projects.

~
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Monitoring of PV Demonstration Projects

The objective of this activity is to provide technical
assisiance fo confract management and project
performance evaluation in the PV part of THERMIE
(Furopean Technologies for Energy Management),
which is the follow up programme (1990-1994) of
the DG XVII Energy Demonstration Programme
(1979-1989]. The cooperation with DG XVII started
in 1983 with the participation in the selection of the
PV Demonsiration Projects and the preparation of gui-
delines for the monitoring of PV plants, i.e. for the
acquisition, transfer and evaluation of operational
data. Actual monitoring of the PV projecis initiated at
ihe end of 1985; so far more than 500 “station-
months” of data have been collected, analysed and
stored. During the last years [1989-1991) support
reached the constant level of 5 man-years. The
importance of plant monitoring is already recognised
explicitly in the “call for tender” for THERMIE
projecis: “The monitoring programme of the photovol-
taic installations of a tofal duration of two years must
be carried out in conformity with the “Guidelines for
photovoltaic system monitoring” of November 1987
These guidelines were prepared in cooperation with
an expert group and are obtainable on request fo
ihe Commission of the European Communities, Direc-
torate-General for Energy, Brussels”.

The "Guidelines for the Assessment of PV Plants”
nave been developed by ESTI in open discussion
with an expert group (European Working Group for
PV Plant Monitoring) coordinated by ISEl, and are
continuously updated since its first edition in 1986.
They are part of the contract between DG XVII and
the operators of the PV demonstration project. The
19971 meeling of the European Working Group on
PV Plant Monitoring was organised in Berlin, and
both Documents A and B of the "Guidelines” concer-
ning “Photovoliaic System Monitoring” and “Analysis
and Presentation of Monitoring Data” were updated
anc newly issued. During 1991 monitoring data
from more than 20 projects have been analysed and
presented in about 160 monthly and 25 interme-
diale and final performance reports. The data are
stored on line on the HP 9000/3/0 computer of
ESTI in the largest existing dala base on PV operatio-
nal data. They are accessible via the European com-
puter network to all authorised persons for research
purposes. ESTI has hosled the 1991 contractors
meeting at which participated more than 40 PV plant
marnagers, together with represeniatives of the Euro-
pean PV industry and with the coordinators from

DG XVII.

/4

Another significant contribution to the DG XVII PV pro-
gramme consists in the evaluation of the technical
part of new proposals for PV projects, the analysis of

the progress reports and the corresponding updating
of the PV part of the SESAME data bank.

New data acquisition equipment is under test in the
ESTI laboratory, including satellite-based telemonito-
ring systems and recommendalions on its suitability
for field use is provided to the contractors.

The highlights of these activities in the field of PV
plant monitoring were presented at the 10th E.C.
Photovoltaic Solar Energy Conference in Lisbon.

Also during this year two on-site measurements at the
100 kW plant of the isle of Tabarca (Alicante/
Spain] and at the 10 kW plant at los Arcos {Mur-
cia/Spain) were performed, using the capacitortype
dynamic load for the determination of the currentvol
tage characteristics of the arrays. The aim of these
measurements was fo verify that the contractual con-
ditions concerning the installed nominal power of the
plants have been met.

Climate Indicator

At the request of DG XVII, a study has been made
/1/ of the degreeday indicator published in the
EUROSTAT Energy Statistics. This indicator is inten-
ded fo give readers a means of allowing for severity
of climale when comparing energy consumplion
between countries or from one year to another. DG
XVII suspected, however, that the figures were not
really representative of the climate actually experien-
ced by the population as a whole. The method cur-
rently used by EUROSTAT to derive the degree-day
(DD) figure was, therefore, analysed in detail and
suggestions made for its improvement.

The first objection to the current method is that it
counts the DDs in a heating season, the length of
which is assumed to be equal for all locations in the
Community. To defermine the error intfroduced by this
assumption, a simple physical model of a building
was used, together with Test Reference Year meteo-
rological dala, fo establish the tue lengths of the
heating season in a number of cities. The method
defined the healing season as the period during
which heat losses through an east or wesl facing,
partially glazed facade are greater than the gains.
This showed that the EUROSTAT heating season,
while acceptable for northem locations is far too
long for southern ones. One recommendation of the
study was, therefore, to use the DDs for the whole
year, rather than for the heating season alone.
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It was found that significant progress has been made
ir quantifying selected damages. These include,
damage to health, agriculiure, materials, and visibi-
lity, from emissions of SO2, NO, and particles, rou-
fine and accidental radiation releases from nuclear
powerplants {both during operation and decommis-
sioningl, and fabrication and operation of wind and
solar photovoltaic eleciricity generators. Neverthe-
less, many other, potentially significant, aspects of
certain fuel cycles remain unanalysed. Individually or
when combined for a particular generaiing techno-
lcgy. it was found that the estimates of the external
environmenial costs of electricity production can
exceed the current price of elecricity in a country
such as the USA and, if included, would greatly
increase it. This finding suggests that there is a large
difference between the cosis borne by private produ-
cers and consumers of electricity and the costs that
these activities impose on sociely.

The study also identified important limitations of exi-
sting estimates by analysing a recent major study /5/
of environmental (and other) externality costs in grea-
ter defail. In addition to identifying relafively strai-
ghtforward limitations of the methodology and data
used, it raises important considerafions for the use of
guantifative information in measuring environmental
costs. The net impact of these considerations is that
current estimates of the environmental externality
costs of electricity production are probably low.

The review of environmental externality costs was fol-
lowed by a survey of marketbased approaches io
infernalising them. Marketbased approaches differ
from regulafory approaches in that they allow the
polluter greater discretion in compliance. Whilst
regulatory  approaches typically mandate specific
actions with little consideration of the cost of com-
plance [e.g., insiallation of bestavailable control
technology on a plant that will be refired before the
erd of the useful life of the pollution control equip-
ment], marketbased approaches provide some flexi-
biity in response. Two marketbased approaches are
reevant o internalising the external environmental
costs of electricity production. The first is charges in
which pollution fees or taxes are assessed, based on
the quantity of a given insult created by a polluter.
Charges allow the polluter to choose between invest-
ment in pollution conirol or payment of the charge.
The second is marketcreation in which a fixed num-
ber of permits to pollute are issued and then sold, tra-
ded, or leased by polluters, among themselves.
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Marketcreation allows polluters o purchase abate-
ment equipment (and sell their excess permiis| or pur-
chase permits from others. With charges, the value
of the individual environmenial externalities are deter-
mined administratively. With marketcreation, these
values are defermined implicitly through the opera-
tion of the market.

This survey confirmed the relative newness of market-
based approaches as instruments of environmental
policy. Charges exist or are under discussion for
SO (France, Denmark, Sweden), NO. [Sweden),
and CO7 (Denmark, Sweden, Finland) emissions
(Fig. 4.8). Of these, the proposed charges for Swe-
den are considerably higher than those of France,
Denmark, and Finland. In the United States, charges
are rarely used to change the cost of eleciricily gene-
rating resources fo the consumer, but they are being
used in evaluations of the appropriale choice of
fulure generating resources or conservation. Existing
market-creation activities are limited to the U.S. for
areas that have not yet met federal clean air stan-
dards. A marketcreation policy for acid rain precur
sors was expecled to be in place in the U'S. before

the end of the 1990ties.

The study compared the eslimates of environmenial
externalities with available pollution charges {since
there are no comparable values available from
market-crealion aclivilies) to provide some perspec-
tive on the levels of charges. While there seems to
be reasonable comparability between the charges
and the damages they seek 1o internalise {especially,
the proposed Swedish charges), it was observed that
the comparison is imperfect. It was known from the
start that the estimates of externality cosls are proba-
oly low. In addition, there are often other influences
on the price of energy, which reinforce or diminish
the effects of charges that incorporate the costs of
environmental damages. For both reasons, direct
comparisons should be viewed with caution. An
additional comparison of charges with the costs of
abatement, highlights the apparent cost-effectiveness
of abatement relative to most charges.

The comparison also raises a concern over the equity
of such charges, which is this. While the use of char-
ges to infernalise environmental externalities may
increase the economic efficiency of electricity markets,
they could be considered unjust, in that the charges
proposed do not seem to be intended for use in miti-
gating the environmental damage that is the basis for
their imposition. A way of ensuring grealer equity
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ficant if the obijectives of the European Single Market
are to be achieved in the important field of energy
conservation in buildings.] It is not surprising, howe-
ver, that auditors make mistakes. One has only fo
consider the number of different building categories,
types of heating and cooling systems, fuel types, pos-
siole energy conservation measures  (200-300),
many of them interdependent, and the norms, stan-
dards, rules and regulations, o be bome in mind, fo
realise the difficulties they face. Such knowledge
cannot be acquired quickly, yet, with growing con-
cern for the environmental damage caused by exces-
sive energy use, there is a need for many more
highly trained auditors. In this area an expert system
could be of great benefit and ISEl is now developing
a Building Energy Auditing Management/Expert
System (BEAMES) (Fig. 4.9). This is intended to pro-
vide a major advance in auditing technique, which
will have two uses:

« as a fraining tool for personnel

« as a fieldguide for energy auditors.

This system has been designed 1o run on PCs, under
the Windows environment, in either a user defermi-
ned or system guided sequence. In practice, a user
can follow any preferred sequence and then use the
system to prompt for forgotten items. The choice of
the Windows environment makes BEAMES easy to
use and particular aftention has been given to the
provision of a userfriendly interface. Once sufficient
data has been inserted, the rule-based system is able
to advise on the action to be taken, if any, o reduce
energy consumption. The expert system makes use of
a small data base of retrofitted buildings, subdivided
info several categories and types. The most suitable
set of measures for the building under examination is
determined by means of a neural network, which
links the building with the most successful measures

proven for that type of building. The recommended
measures can be ranked according to costelfective-
ness. Budget limitations have, so far, restricted BEA-
MES, 1o the auditing of relatively small, residential
buildings. There is no technical barrier, however, to
its eventual expansion fo larger and more complex
buildings, provided finance is available.

In its present form, the expert knowledge base has
been derived from the Source Book for Energy Audi-
tors produced by the IEA's Annex 11 Energy Conser-
vation in Buildings and Community Systems, in which
the ISEl was an active participani. Iis future expan-
sion, however, would require additional expert input,
which could best be provided by forming a panel of
European specialist advisers. The present version
uses English as a working language but other lan-
guage versions could be produced if requested.
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requirements of an integrated approach fsee fig. 5.3)
fo energy saving in the building sector.

These are:

+ a comprehensive new database, known as BESIS
(Building Energy Saving Informotion System.

« a study of a possible Building Energy Certification
schemes, as required by new lialian legislation
and by European recommendations. The report
produced on this fopic was appreciated as a con-
fribution to the preparation of the Italian norm;

« an experimental study of the use of Building
Energy Parameter Identification Techniques for
labelling purposes. which involved the monitoring
of 3 publicly owned, residential buildings in
Varese. This research effort was complementary fo
other important European siudies (e.g. the PASSYS
programme) and has considerably enhanced the
scientific reputation of the ISEl in this field.

+ a new programme, SPIELRC, running on PCs,
developed for the integrated assessment of a large
number of energy saving measures.

Integrated Operative Tools for carryng out
Energy Saving in a Regional Building Stock

Experimental Methods

and Procedures for the

Identification of Building
Energy Parameters

Dynamic Simulation Program
for the Calculation of the
Building Energy Consumption
and ECO Energy Effects

Building Energy Audit
Labelling/Certification

BESIS
DATABASE

Fig. 5.3: Grophic of Contiuct between the ISEl Ispra and the
Regione lombardia.
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BESIS
(Building Energy Saving Information System)

This is a powerful tool, intended for use by both
regional and local govemments in planning and by
energy professionals for building audiling and
energy retrofit design. BESIS makes it possible o
store, calculate and supply struciured data on the
most important physical and energelic parameters of
building and plant systems, for energy planning pur-
poses. The piciure obiained, of specific consumption
by category of use and type of energy vector, per-
mits identification of the most wasteful iypes of buil
ding and consequently the establishment of priorities
for action or directed plans.

The information on each building concerns not only
the envelope but also the equipment: heating, air
conditioning, cooking, refrigeration, lighting and
various elecirical systems. Therefore, on the basis of
the information which will ultimotely be available, it
will be possible to obtain an updated picture of the
types of service/equipment, together with its age,
attainable efficiency levels, type of control, adjust
ment and management, and fuels used.

The calculation modules of BESIS automatically carry
out a number of calculations, providing standard
energy consumption and indicators for each buil
ding. This feature makes BESIS particularly useful, not
only as a storage of building stock energy data but
also as a preliminary auditing tool for energy saving
professionals. In fact, by comparing the values of the
energy indicators of a specific building with the cor
responding reference and target values it is possible
io identify the most important energy saving areas. In
addition, BESIS conlains a very defailed list of
Energy Conservation Opportunities [ECOs), establi-
shed by a previous international study [IEA Annex
11], improved and extended by subsequent ISEI
work. As the energy updating of lombardy's buil-
dings progresses and the Regional offices feed the
consumption dala {before and affer) together with the
ECO specifications into the database, the data bank
will give an indication of the technical and economic
efficacy of the actions themselves. BESIS is, particu-
larly flexible in receiving dota from different data
sources and associaling a quality index to each sef.
Data from different sources can be fed info the data
base, after suitable conversion and the calculation
programmes associoted with the database can maxi-
mise the content of information available. Particular
procedures and files have been foreseen, making



possible the input of data coming from the building
energy audit forms requested by the Region of Lom-
bardy, fogether with the requests for financial support
according fo the existing ltalian laws on incentives
and grants.

The main structural components of the BESIS dato-
base are:

+ The files of "raw data”, sets of daia on building
envelope, various plants and energy saving mea-
sures, collected and loaded into the bank;

+ The files of “calculated data”, derived from raw
data by means of automatic calculations;

o The files of “default and standard data”, that
include the climate, technical, statistical and norm
data needed o complete the data sef of each buil-
ding, avoiding a larger and more expensive data
collection effort;

» The calculation modules used for providing the cal
culated data:

+ The maonagement modules needed for the input,
output, and updating of the data .

BESIS is managed by the DBMS [Database Mana-
gement System) ADABAS, which makes use of the
compuler language NATURAL. The programmes of
data input, updaiing and query are written in this lan-
guage. At present, BESIS is implemented on the
mainframe computer of the J.R.C at Ispra, but during
1992 it will be transferred 1o the UNIX system.

It is important to note that BESIS should not be consi-
dered as a tool designed specifically for the Regian
of lombardy, since it has general applicability to any
European region. It has been presented to a wider
audience at the Zaragoza Conference [Energetica
‘@1) in the session devoted to Energy Planning Taals.
DG XVII has also received information about it.

Proposals for building energy certification

Building energy certification, as the Danish expe-
rience has demonstrated, is a powerful information
iaol for building owners carrying out energy refrofit
wark. Following an EC recommendation, the Region
of lombardy asked the ISEl to develop suitable pro-
posals for a test application in a sample of the buil
ding stock. In the meantime, building energy certifi-
cation was infroduced in ltaly by a new law {no. 10
of 9th Jan. 1991). The report from the ISEI, delivered
to the Region simultaneously with the issue of this
law, has been forwarded by the Regian to the lialian
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Ministry of Industry as one of the most important con-
fributions on this matter. Alfter reviewing the various
methods in use throughout the world, a cerification
method was proposed and tested. The method is
based on the calculation of a building energy indica-
for for space heating. Normalisation factors for the
energy consumption should be the heated floor sur-
face area [or the heated volume) and the heating
DegreeDays. In order to account for volume and
shape effects, the indicator is expressed as a linear
function of the shape factor S/V, V being the heated
volume and S the surface area enclosing the volume.
By means of a standard programme for calculating
the building consumption, several curves of the
energy indicator were produced, each curve corre-
sponding to different levels of energy efficiency.
Energy labels could be attached io a building,
according fo the performance level or class to which
its indicator belongs. Different classes of perfor-
mance have been proposed with associated justifica-
tion and with suggestions for differentiated public
actions in order fo promote energy savings.

The proposals elaborated by the ISEl have been veri-
fied for social acceptance. The attitudes (actual and
expected) of all the social actors concerned by the
certification procedures (Regional and Local authori-
ties, builders, energy professionals, fuel companies,
efc.} have been assessed and carefully described, in
order 1o give the promoting authority a clear picture
of the social difficulties likely to be encountered in the
implementation af building energy certification.

Experimental research on the applicability of
Thermal Parameter Identification techniques to
building energy certification

An experimental study was carried out, in parallel
with the previous theorefical activity, to investigate
the feasibility and reliability of @ method for directly
measuring the building energy performance parame-
ter to be chosen as a basis for building energy label-
ling The energy balance of an existing building, cal
culated as pait of an energy refrofit or for certifica-
fion purposes, can involve errors of the same order
of magnitude as the patential energy saving. This is
because of the appreciable discrepancies which can
exist between theoretical and real values of important
parameters. Experimental determination of the para-
meters which characterise the energetic behaviour of
buildings can therefore, provide an altemnative way
of defermining energy consumption.
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One sel of experimental techniques is that of para-
meter identification, which became a principal line
of research in the physics of buildings during the
1980s. The principal objective of these techniques is
that of reducing the duration, and hence the cost, of
the measurements, guaranteeing at the same time
high reliability and reproducibility of the identified
parameters. Research is based mainly on what are
known as “ex-post” models, which carry out siatisfical
analyses of monitored data from the building, in
order to obtain lidentily] the necessary parameters.
The data generally consist of climatic variables,
erergy consumption, and internal temperatures. The
work was carried out, over a two vear period, on 4
aportment buildings belonging to the Institute for Low-
Cost Housing (IACP} of Varese.

Various methods were examined, such as the Useful
Erergy method, the static Building Energy Signature
method, and the dynamic lumped Parameler
method, used, with and without Kalman fillering. In
particular, the use of Kalman filters makes it possible
to shorten the convergence time of the calculation
ard consequently, if the algorithm is included in the
data acquisition sysiem, fo reduce fo a minimum the
lime necessary for monitoring @ building. In addition,
the identified paramelers were compared with theo-
refical values calculated by ltalian normative  pro-
grammes. The identification models were then analy-
sed 1o compare the difficuliies encountered in their
application and the results obtainable. Finally, parti-
cular aflention was given fo the dala acquisition
system, which combined low cost with simplicity of
use in order fo demonsirate the practical feasibility of
the technique.

Development of a new programme (SPIEL-JRC)
for the assessment of energy conservation
measures in buildings and plant systems

A simulation programme SPIELRC has been develo-
ped by the ISEl together with Ecotech Design ltd., on
behalf of the Region of lombardy in order to supply
building and energy professionals with a calculation
tool which is more advanced than the static simula-
fion models in use up 1o now in lialy. This pro-

gramme should be simpler to use and faster than exi-
sting dynamic simulation models, which require a
large and expensive data input. The purpose of this
programme is the provision of a quick and sufficiently
precise tool for evaluating the effects of a large
variety of Energy  Conservation  Opportunities
[ECOs). SPIELIRC was conceived for the assessment,
not only of energy consumption (thermal and electric)
but also of the energy savings of various ECOs.

In order to minimise the input data for building enve-
lope and equipment (HVAC, cooking, electricity], the
programme makes extensive use of delault data sto-
red in associated files. Different default data are
available according to the building category (resi-
dential, schools, offices, eic.) and plant types. Many
algorithms in the programme are the result of empiri-
cal analyses of a considerable amount of real data.
Future validation of the programme will make impro-
vements possible but the resulls are alieady compa-
rable with those of more sophisticated simulation pro-
grammes. lis design is a compromise between the
sophistication and complexity of the algorithms and
variables to be considered and the requirements of
speed, reduced input data, and PC memory con-
straint. The programme is written in C language and
compiled for DOS using Micro-Soft Version 5.1 of C
compiler and is designed to run on IBM or compati-
ble PCs under DOS with a limilation of 640 kB of

internal memory.

SpielRC is not a simple programme but is simplified
as much as possible. It can simulate up to 300 diffe-
rent combinations of building uses, fuel and emitter,
types, heating and coocling modes, control schemes,
etc. A building can be simulated iteratively with diffe-
rent configurations of building elements, plant types,
and user behaviour. Users can make their choices
quite easily by means of a MAIN MENU and pull
down sub-menus. The programme works on an
hourly basis and can simulale up to 8 building zones
by means of a lumped parameter R-C model. The
thermal balance is described by differential equa-
fions with the node temperatures as unknown varia-
bles, which are solved with a finile difference algo-
rithm having an integration fime step automatically
defermined and optimised.
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study human behaviour in simulated accident situa-
lions and o identify suitable safety recommendations
as well as reliability and effectiveness of procedures.
Th= domain in which the model has been applied is
supervision and confrol of nuclear instaliations. The
model is embedded in dynamic environments in
which incoming cues of data describing the environ-
ment vary both as a consequence of the models pre-
vious oulputs and of the spontaneous activity of the
physical system under control.

Stress modelling for the CNR-PF FATMA

In working environments, people workload can
become exiremely high in periods of intense activity.
This problem is recognised as a major cause of ope-
rators stress. However little is known concerning the
effect of stress on reasoning and on cognitive proces-
ses such al attentional processes and  decision
making. Errors are very likely to occur in siressful
situations, which is another crucial problem to under-
stand for errors explanations and prevention. A litera-
ture analysis allowed to understand how do people
reason and how they change their sirategy when the
workload is high.

City of Venice

ISEl is acting as consultants in the “Commissione per
la predisposizione di un progetio di informazione
alla popolazione” of the City of Venice for the provi-
sion of information fo the public on major accident
hazards according to DPR 175/88 and Decreto del
Ministero dell’Ambiente, 20 maggio 1991, imple-
menting the Seveso Direcfive. Reporis have been pro-
duced and a proposal for a further 3 year collabore-
tion has been made. These reports include:

+ An evaluation of the siate of the art and illustrative
examples of implementation of the Directive in
several countries.

*+ A proposal for a campaign of information to be
conducted on an experimental “module” that inclu-
des the area most exposed to the hazard. This
"module”  differentiates among  several contexts
and population groups, and can be extended to
other areas.
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MAPO - Master Plan for the Po River
Basin

Background

The initials MAPQO indicale a decision support system
for the management of planning and control of the
cleaning up of the river Po. The work is financed by
the ltalian Ministry of the Environment. The Pobasin
is the largest in the country. Most of the work related
io the MAPO project was cartied out in 1991,

The objective of the MAPO system is intended to
give scientific support to the decisions of the organi-
sation responsible for carrying out the clean up of a
large river basin. This support will be given by the
evaluation of alternative plans of action, and aid to
the decision maker in making rational choices based
on these evaluations. The alternative plans will be
characterised by costs, environmenial and  social
impacis.

The philosophy behind the system is that relevant
information about the enviionmental problem under
study is exiracted from existing databases which are
part of a remote Geographical Information Syslem
[GIS). This information is then passed, together with
user defined information aboul specific high level
goals, fo the expert system module. This module then
generates the actual alternatives which satisfy the ini-
tial high leve! goal of the decision maker. These alier-
natives are then examined using decision techniques
fo arrive at a (number of] preferred solution(s). The
concept is illustrated in Fig. 5.4.

. Possible
Geographic actions
Information

System

Relevant info about object.
h .
>

Actions which satisfy

OBJECT OF
INTEREST the goals
Decision
System
River
Prefered Action(s)

Decision

Fig. 5.4: Concept of the MAPO system.



The MAPQO system was designed in 5 blocks:

* User Interface

+ Decision support module
* Expert system module

* Input control module

+ Communication module

The 5 modules are connected as indicated in

Fig. 5.5.

The decision support module is based on the idea
that decisions within the environmental field con only
be made on more than one criterion. In other words,
it is not possible just o evaluate alternatives {and sia-
lus quo) on one {even aggregated) scale. Multi crite-
ria are needed. The MAPO system is therefore imple-
mented using the framework of Multi Criteria Deci-
sion Aid [MCDA) theory. Within MCDA two approa-
ches are possible, one in which the problem space
can be considered as continuous, and one where
the problem space is discrele. In the MAPO sysiem
both approaches have been used. For the continuous
approach this is implemented in two sieps:

— mulii objective linear programming to find the non-
dominated set of solutions by means of the simplex
technique,

— the reference point method for building a ranking
between non-dominated alternatives.

The Expert System module uses knowledge organi-
sed into three blocks:
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K2: explicit problem solving knowledge

K3: transitive knowledge to estimate the effects of the
various aclions proposed

The knowledge paradigm used is thai of FRAMES
and RULES.

The communication module performs heterogeneous
exchanging of data and commands between the
local MAPO node, which is a Unix workstation, and
the remote Geographic Information System and dato-
base server, which for the design has been specified
as a Vax running VMS. The communication module
uses a simple model of onedoone communication
and the TCP/IP protocol which is available both on
local area networks and on wide area networks, for
instance over X25.

The user Interface module is responsible for all inte-
raction between the system and ifs users, providing a
consistent and friendly communication. It requires a
screen, a mouse and a keyboard and uses high qua-
lity colour graphics. From a functional point of view
the user interface module is based on a convenient
arrangement of nine different types of window that
manage four components (slatic messages, dynamic
messages, menus, graphics).

The user interface is implemented using the X win-
dows software developed by MIT, using the release
X11.5 which is available for the general public
without costs.

An example of the user interface, with geographical
data for the whole Po river basin is shown

K1: basic knowledge about the object under study in
(the Po river) Fig. 5.6.
The MAPO system is being
developed as an experimental
Decision support system (expert system) for the environmental prototype. In order to verif\/ the
problems in the Po valey functionality of the system archi-
- tecture a simplified case siudy
™| Decision support is being used. This has permif-
< ted the verification of the possi-
A A bility to integrate:
Y * a decision support system,
- w».| Territorial e an expert system for structu-
_ User Input Communication Information ring knowledge,
interface | control < System .
« a remote Geographic Infor-
mation System.
T Y The collection and organisation
| o of the full set of information for
| Decision problem T
: the Po Basin is still under way.
< structuring . }
- When completed this will per-

mit the system to be fully opera-

Fig. 5.5: Block diagram of the MAPO system.

tional.
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Fig. 5.6: Examo's of user inteface with map of the Po Basin.

The RITO (Rifiuti Industriali Tossici)
Project - a DSS for Industrial Waste
Management

The RITO [Rifiuti Industriali TOssici) project aims at
developping a DSS for hazardous industrial waste
management and disposal on the regional scale.
Tne scope of RITO is to provide scientific support to
decision makers for siting of disposal plants and
choosing the best composition of available technolo-
gies le.g. incinerators, controlled londfills, etc) with
the constraint of disposing all produced waste in the
region of production.

The project required the collection of data on the
quantification of the streams of toxic waste, the gec-
graphical siting and capacities of the disposal facili
fies and the characterisation of the hazard properties
of the waste, The system simulates the disposal pha-
ses starting from femporary storoge, passing fo the
ireatment, destruction and final disposal. Different
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planning scenarios for building new plants con be
identified and generated for purposes of compari-
sons. The alternative scenarios are evaluated in terms
of their costs, risks and environmental impacts, and
these evaluations lead 1o indices which are used in
the decision aid. For the decision procedure , the
discrete approach using pairwise comparison {as
implemented in. ELECTRE, MAPPAC and PRAGMA)
has been adopted. Fig. 5.7 shows the functional
decomposition of the RITO prototype. This comprises
the scenario generation module, modules for the ass
essment of risk, cost, environmental impact, and tran-
sportation, linked together by a customised user inter-
face. The GEOSCOPE Geographical Information
System has been used for geographical dala prepo-
ration, storage and presentation.

RITO is currently prototyped on an IBMPS Il personal
computer, under the MSDOS operating system and
within the “Windows 3.0" environment. The C pro-
gramming language and libraries have been used
for development.



Alternatives
Construction

Decision
Support

User Interface

Fig. 5.7: Functional decomposition of the RITO prototype.

COMPUTER AIDED ENGINEERING

Among the various works done in the field of Com-
puter Aided Engineering, two of them were perfor-
med as first tentative to enfer new markets.

The first one was dealing with the contribution to the
development of an intelligent robot gripper, and the

WORK FOR THIRD PARTIES

BRITE Project 2124

Objective: Development of and implementation of
the prototype of an expert system for maintenance
and inspection optimisation in nuclear reactor pres-
sure vessels and in off-shore structures.

The project ended in July. A prototype of the know-
ledge based system RAMINO [Reliability Assessment
for Maintenance and INspection Optimisation} has
been implemented, containing the basic knowledge
to perform the reliability assessment of a structure star-
ting from inspection data. A “default base “ of data
and knowledge has also been implemented fo allow
a “conservative” assessment when some information
on the very sfructure is not available.

SIAI MARCHETTI

Obe’edive: laser holographic measurements on air-
craft fuselage undergoing fatigue damage.
9 going rang 9

The first campaign of inferferometric measurements
has been carried out in SIAl factory at Sesto Calende
to identify the time zero situation. The presence of
parosite vibrations did reduce the effectiveness of the
method [a continuous wave laser was used). In order
to overcome these difficulties, the pulsed wave laser
should be used in the nexi campaign.

second one with the structural analysis of automotive
components in general and steering wheels in parti-
cular.

For next vear, the pofential market for structural
analysis identified so far may reach 1OOKECUs.









ASSOCIATED LABORATORIES

ISEl has formal collaboration with a number of institu-
ticns and other organisations, which is also seen
throughout the lirst five chapters of this annual report.
In the following, these collaborations are listed.
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PARTICIPATION IN EUREKA PROJECTS

ISEI participates in EUREKA #19 project, FORMEN-
TOR, details of which can be found in the following
sections.






PARTICIPATION IN EUREKA PROJECTS

TOR consortium entered info an agreement to
develop the Pilot Application together. The FOR-
MENTOR contribution to this Application comes
rom the ISEl and Cap Gemini Innovation, with
ISEIl staff leading the Application. During 1991,
detailed  knowledge elicitation and  high-level
system design was carried oul; at the end of the
year this work was virtually complete, with system
implementation planned for 1992.

A start was also made on building a third FORMEN-
TOR pilot system. This pilot system is a case study,
intended to enable the testing of different formalisms
for system modelling and different system architectu-
res; ihe installation chosen is the emergency cooling
sysiem of a nuclear power plant af design stage.
This work, carried out largely by ISEl staff, turned out
io be of considerable help in defining the choices
available for the pilot applications, and the various

workstreams have been kept in close coniact to this
end. Methodological work was carried out in paral
lel with the application developments, and involved
the study and choice of techniques from a wide
range of disciplines needed for successful implemen-
tation of FORMENTOR systems. In addition, towards
the end of the year a start was made on the "FOR-
MENTOR Toolkit”, with a definition of the funciionali-
ties needed and a preliminary definition of the FOR
MENTOR architecture (see Fig. /. 1.
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SFECIAL COMMISSION PROJECTS

Progress up to 1991

For reasons of thermodynamic properties, availability
of technology and end use, two different modes of
vectorisation have been investigated namely liquid
hydrogen LH2 and methylcyclohexane [MCH) in
order o have hydrogen in both forms, liquid and
gaseous, available for the end use requirements.
VWeighting the advantages/disadvaniages of the
(H2 vs MCH vector, it was decided to abandon the
larter. With that, the following main characteristics of
the system for the reference case, i.e. the [H2 vecior,
have been elaborated:

« hydropower 100 MW

« electrolysis (net) 74%

« annuity (8% inferest, 15 yr pay back} 11,7%
« load factor 95%

+ hydrogen delivered in Hamburg 74 MW =
614 Gwh/y

« hydrogen transmission efficiency 74%
« total energy transmission efficiency 45-60%
« plant investment costs 415 Mio Ecu

« specific hydrogen energy costs 14,8 cscu/kWh

ISEl Activities

ISEl is the coordinator of the project. A part from the
project coordination activities posters and exposés
were prepared and support and collaboration were
supplied for hydrogen Symposia and Exhibitions
such as:

» Hydrogen Exhibition at the European Parliament,
Strasbourg, June 1990.

+ Rassegna Infernazionale - FEleftronica, Spazio,
Energia, Rome, November 1990

* Hydrogen: The Fuel Beyond the Fossil Fuels,
Bruxelles, April 1991.

+ Hydrogen within a Clean and Renewable Energy
System, Genova, October 1991,

The following confracts for the demonsiration pro-
gramme on the ulilisation of hydrogen in five fields

{Phase 111.0-2), have been finalised:
« pubiic transport

« aviation propulsion

« steel fabrication

» cogeneration

« storage technology






LARGE INSTALLATIONS AND SERVICES

The Institute runs a number of large installations and
services of general inferest which can also be used
for contract research. There are six such services and
installations:

* European Solar Test Installation (ESTI).

» Structural Reliability Investigation by Knowledge
Engineering (STRIKE).

* Pulsed Wave laboratory.
» TELEMAC laboratory.
* General Design Office (B.E.G.).

* Informatics services.

These are described in the following sections.












LARGE INSTALLATIONS AND SERVICES

The recommended technical /organisational measu-
res can be summarised in the following points:

« an increased inferinstitute coordination. In particu-
lar the role of the Information Systems Managers
and their Committee has been strengthened.

« a move in the direction of distributed informatics,
open systems archifecture and internet working.
This implies a coordinated support of shared ser-
vers, workstations, network management and
networked system administration for the benefit of
multidisciplinary JRC internal projects and external
collaborations.

« the modernisation of the support 1o the administra-
five workflow and procedures including new facili-
fies for the scientific management tfasks such as
planning, monitoring and evaluation.

« an enhanced dissemination, security and safety of
information relevant to the working environment
combined with a confinuous and capillary educa-
fion and training effort.

The first round of the customer/coniractor negotio-
tions has resulted in the transformation of the previous
rather monolithic service organisation into a sef of
services addressed to specific user populations and
needs which are separately financed and controlled.
Irformatics services have been reorganised around
tte following principal themes:

« Administrative server. The concept of a general
purpose mainframe processing unit that serves a
mix of administrative and scientific load has been
abandoned. Scientific processing is being moved
to more effective computational engines. The cur-
rent mainframe will be substituted by a cheaper
fransaction oriented installation. A special effort
will be devoted to the re-engineering of the admi-
nisirative applications in order to prepare for the
final porting to open system platforms and, possi-
bly, the adoption of next generation transaction
processing systems.

« JRC wide network. The intersite communication
bandwidth across the international public services
needs to be reinforced. This includes the connec-
fions io the existing and future high speed
networks for the Furopean R/D community. An
enhanced international connectivity is instrumental
fo a number of scientific ventures which require the
infense sharing of compulational resources with
national laboratories.

lspra network. Because of its topology, the Ispra

[RES)

campus requires advanced fibre opfic backbone
facilities, bridges between LANs and powerful
gateways fo the external world. A special effort is
being devoted to the network management aspecis
and the elimination of botilenecks caused by techni-
cal incompatibilities and different operational practi-
ces.

« value added services and distributed system mana-
gement. Networked office and scientific worksta-
tions refer to common E-mail, file transfer, archi-
ving and backup servers. The rapid evolution of
technology requires @ continuous coordination of
roles and responsibilities between local initiatives
and shared services. The possibility for an impor-
tant reduction of the overall human resources devo-
ted to support activities would emerge from an
enhanced standardisation of hardware platforms,
basic software tools and user interfaces. Inlensive
technical discussions and market surveys have
been activated for the purpose.

« information systems. The capillary introduction of
client/server approaches is expected 1o help the
overall JRC process towards decentralisation of
functions and responsibilities. VWhereas the com-
mon adminisirative workflows and  procedures
require adaplation to the new financial regulations
and practices, new demands are emerging for
computer supported planning, project monitoring,
and evaluation. Advanced groupware products
might be deployed and this is, 1o a large extent, a
rather unexplored area for support activities.

« education, fraining and customer support. Both
internal and external initiatives will contribute to the
creation of the customer of the future. In parficular,
a coordinated set of educational initiatives and a
friendly and comprehensive user help-desk function
will enhance user satisfaction and efficiency.

In order to prepare for the underlying change in the
services, the Informatics Services personnel are
carrying out a number of feasibility studies aimed at
the definition of new organisational and technical
measures to be adopted in the support of the various
components of our informatics infrasiructure.

The most challenging projects are: JRC  64kbps
network, new MVS administrative server, scientific
user migration to departmental systems, common
base platform definition for workstation interoperabi-
lity and standardisation of vertical applications, well
managed E- mail based on X400 and introduction of
X500 directory service, networked file/archive/print



servers, distribuled systems management, database
server acling as information repository, new informa-
fion systems in support of scientific management,
general help desk and customer support, education
and training plans.

This brainstorming effort is carried out in parallel with
the normal service activities and developments pre-
viously decided. During 1991, imporiant achieve-
ments can be reported in several areas:

« the mainframe MVS and UTS system has been pro-
vided with a fully automated backup and restore-
on-demand feature accessible across the campus
nefwork. New version of compilers and transac-
fion monitors have contributed o an increased ser-
viceability and performance of the system.

« the SYSCCR financial and accounting sysiem has
been re-engineered according to the new accoun-
ting method and faking into account the decentrali-
sation of the financial management consistent with
the Institule structure. A major effort was put into
the production of high quality documentation,
made essential by the growing number of regular
and occasional users. The integration of the mana-
gement of conlracts is under development.

« the 60th building was connected to the Ispra 100
Mbps fibre optic backbone network. This network
is the primary calalyst in the growth of the office
automalion network based on the use of heteroge-

LARGE INSTALLATIONS AND SERVICES

neous platforms and the proliferation of scientific
workstations and servers.

« the connectivily to the external world is now provi-
ded by 6*9.6 Kbps lines to the lialian ITAPAC
PSN, 1*64 Kbps line to the IXi European R/D
network and 179.6 Kbps line 1o o private VAN

service.

« the E-mail post office service originally based on
proprietary message systems and SMTP gateways
is rapidly evolving fowards an integrated environ-
ment of X400 domains. First experiments with stan-
dard document interchange formats are carried
out between the various computing platforms cur-
rently in use.

The Informatics Services are clearly involved in activi-
ties related to development of new services, analysis
of existing services, analysis of market trends and
analysis of customer requirements. In some cases ihis
work is performed by infernal staff in collaboration
with university students performing projects as disser-
fation of thesis work. These activities were cenired
around the following areas: wide network security
and distributed resources authorisation, computer-
based tools to assist information flows in an organi-
sation [bulletin boards and conferences). algorithms
for the optimisation of file migration strategies {large
hierarchical mass storage systems). This fype of
project activity has proved io be exiremely fruitful
both for the students and for the service.















LIST OF PUBLCATIONS

viour in Complex Work Environments - EUR 13805/EN
1991}

GADOMSKA, M. - Social Decision Making in Environmen-
tcl Impact Managemeni. Some Scciological and Technolo-

g cal Questions - EUR 13809/EN (1991)

CONITINI, S. - ISPRAFTA, Interactive Software Package for
Reliability Analysis. Faudlt Tree Analysis Tool for Personal
Computers. Methodological Aspects and User Interface

Description - EUR 13997 /EN {1991]

PARUCCINI, M. - Decision Support Systems for Environ-
mental Management - EUR 14087 /EN (1991)

FLAMM, |, LUISI, T. (Eds.) - Reliability Data Collection and
Analysis. Proceedings of an EUROCOURSE, 8-12 October
1990, Ispra [l), Kluwer Acadmic Publ. - EUR 14205/EN
[1991)

COLOMBO, A.G. [Ed.) - Environmental Impact Asses-
sment. Proceedings of an EUROCOURSE, 30 Sept. - 4
CQctober 1991, Ispra {I}, Kluwer Academic Publ. - EUR
14206 /EN {1991)

COLOMBO, A.G., MALCEVSKI, S., ZAMBRINI, M. (Eds.)
- Atti del Workshop “Standard Ambientali”, Ispra, 2 dicem-
bre 1991 - EUR 14207 /1T (1991}

GOW, H. {Ed.] - Proceedings of EUROPALIA '89 on “Per-
ception of Risk in Human Activities”, 12-13 Oclober
1989, Elsevier Science Pub ., H.B.F. Gow (Ed.) - EUR
13582/EN (1991)

CONTRIBUTIONS TO CONFERENCES
CONTINI S, AMENDOLA, A, ZIOMAS, 1. - Uncertain-

ties in Chemical Risk Assessment. lessons Learnt from a
European Benchmark Exercise . In: Proceedings of the Pro-
babilistic Safety Assessment and Management [PSAM),
SRA, 4-7 February 1991, Beverly Hills, CA (USA] Elsevier
Publ., G. Aposiolakis (Ed.} - ORA/PRO 35693

AGLUARL, A., CALVI PARISETTI, C., OLIVI, L., PESARIN , F.
- Combination of Several Expert Information Sources in the
Context of Linear Models. In: Proceedings of the Conle-
rence on Bayesian Statistics, State Government Valencia,

15-20 April 1991, Peniscola (E] - ORA 35992

HAASTRUP, P., BROCKHOFF, L. - Review of Transporta-
fion Accidents of Hazardous Materials. In: Proceedings of
the Conferences on Hazardous Substances: Safety in Tran-
sport, ISA, 10-12 June 1991, Frankfurt/M. (D)
ORA/PRO 36178

POUCET, A., NORDVIK, J., MITCHISON, N. - Know-
ledge-Based Systems and Machine Learning for Enhancing
Plant Safety. In: Proceedings of the 13th World Congress
on Compulation and Applied Mathematics, IMACS, 22-
26 July 1991, Dublin {IRL) - ORA/PRO 36239

LESSI, O., OlVI, L., PARISI. P. - Handbook of Process Dia-
gnostic. Diagnosfic for Indusirial Processes in a Context of
Dynamic linear Models. In: Proceedings of the Conference
" La Statistica nella Gestione Aziendale e nelle Analisi di
Mercato”, Univ. Padova, 18- 19 September 1991, Bres-
sanone (I} - ORA/PRO 36337

116

BURBELLO, F., POLLARD, S., PORRILL, J., MAYHEW, J. -
Retrieval of High-level Data Siruciures from Stereo Vision
Data. In: Proceedings of the Secondo Congresso dell Asso-
ciazione ltalianc per I'Intelligenza Arlificiale, 28-31 Cclo-

ber 1991, Palermo (I} - ORA/PRO 3634 1

DE MARCHI, B. - Comunicazione e Acceltabilitd del
Rischio. In: Atti della Conferenza sui Rapporti di Sicurezza
nella CEE, 3ASI, 18 -19 settembre 1991, Milano [l -
ORA/PRO 36360

DROGARIS, G. - Pollution Abatement in Qil Refineries and
Inorganic  Chemical Industries. In: Proceedings of the
EUROCOURSE  on  Environmental Impact  Assessment,
CEC, 30 September - 4 October 1991, Ispra (I}, Kluwer
Acad. Publ., A.G. Colombo [Ed.) - ORA/PRO 36410

AMENDOILA, A., VOLTA, G. - Knowledge, Judgement and
Uncertainty in Current Practices of Risk Analysis. In: Procee-
dings of the Third SRA Europe Conlerence, WHQO, IAASA,
INPS, 16-18 December 1991, Paris (F) - ORA/PRO
35645

MASERA, M., COLOMBO, A.G. - Content and Phases of
an Environmenial Impact Assessment Study. In: Proceer
dings of the EUROCOURSE on Environmental impaci
Assessment, CEC, 30 September - 4 October 1991, Ispra
(I}, Kluwer Acad. Publ., A.G. Colombo (Ed.) - ORA/PRO
3656 1

COLOMBO, A.G. - Sulla Scelia dei Parametri Statistici
Usati come Riferimento negli Standard Ambientali. In: Atii
del Workshop “Standard Ambientali”, CECHISEI, 2 dicem-
bre 1991, Ispra {I} - ORA/PRO 36563

VOLTA, G. - Metodi per la Valutazione della Sicurezza di
Impianti ad Automazione Integrale. Giomnata di Studio
"Evoluzione del Trasporto di Massa verso |'Automazione
Integrale”, Politecnico Milano, 4-5 luglio 1991, Milano [I]
- ORA 36329

ZENIE', A, VOLTA, G. - Writing a Document Using E-Mail
in a Scientific Environment. Evaluation of a Simple Experi-
ment. 2nd European Conference on ComputerSupported
Cooperative Work, Univ. Amsterdam, 2527 September
1991, Amsterdam (NL) - ORA 364006

MUNDA, G., NIKAMP, P., RIETVELD, P. - Fuzzy Set and
Cluster Analysis in Qualiiative Mulficriteria Evaluation. XV
Convegno Annuale, AMASES, Univ. Trieste, 26-29 Sep-
tember 1991, Grado (I} - ORA 36407

MUNDA, G. - Multicriteria Evaluation Methods in Econor
mic-Environmental Modelling. Autumn Workshop in Envi-

ronmental Economics, 29 September - 5 Oclober 1991,
Venezia {I} - ORA 36409

FUNTOWICZ, S. - PostNormal Science: A New Episte-
mology for Global Issues. First Intern. Conference of the
EABS "Entropy and Bioeconomics”, 28-30 November
1991, Roma [l) - ORA 36532

DE MARCHI, B., FUNTOWICZ, S. - Interdipendenza
Ambientale e Diffusione delle Catasirofi. Europa, Innova-
zioni Tecnologiche e Salvaguardia delle  Catastrofi



Ambientali, I1SI, 12-14 dicembre 1991, Gorizia {l) - ORA
36533

PARUCCINI, M. - Sistemi di Supporio alla Decisione per
lo Gestione del Territorio. Furopa, Innovazioni Tecnologi-
che e Salvoguardio delle Calosirofi Ambientoli, 1SI, 12-14
dicembre 1991, Gorizia [l) - ORA 36534

TECHNICAL NOTES

GOW, H. - Summory of the /th Meefing of the CEDB
Steering Committee - T.N./1.91.03

ROEBBELEN, D. - WRITED ond READED, a Progrom
System o Transfer Data Files from VAX/VMS 1o SUN Doto-
bases - TN./1.91.39

DE MARCHI, B. - Public Information about Major Accident
Hazards: legol Requirements ond Practical Implementation

-TN./1.91.50

DE MARCHI, B. - Effective Communicaiion between the
Scientific Community and the Media - TN./1.91.51

MASERA, M. - The SKEW Project - TN./1.91.53
HAASTRUP, P, RASMUSSEN, K., BROCKHOFF, L. - Envi-

ronmeniol and Human Consequences of Accidents with
Hazardous Chemicals. A Pilol Investigation of Accidenis in

France 198/-1989 - T.N./1.91.64

KOURNETA, P. - DOMINO Effects in Accident Conse-
quence Analysis. Descriplion of the DOMINO Computer
Program and Fulure Developments - T.N./1.91.68

DI MARCHI, B. - Direttiva Seveso e Informazione ol Pub-
blico- T.N./1.91.73

PECKHAM, R. - Geographical Information in the JRC -
TN./1.91.88

BROCKHOFF, L. - XTRIM, Version 1.0. Documentation,
Version 1.0. A Compuler Based Decision Support System
for Transportation Risk Management - T.N./1.91.89

DE MARCHI, B., FUNTOWICZ, S. - Rapporto sullo Staio
di  Attuazione dellAit. 8 della Direttiva  Seveso
{82/501/CEE) - T.N./1.91.126

DE MARCHI, B. - lo Scciologia dei Disastii. Teoria ed
Esperienze - T.N./1.91.127

PRATI, N. - Triangular Conorms and Fuzzy Seis for the
Treatment of Quality Indices - T.N./1.91.134

BEST, C., ROEBBELEN, D. - SPLASH, a PV-Wave Applica-
tion Interfaced Direclly 1o the EDF Database
TN./1.91.143

SCHNEIDER, J., RICHARD, N., PAPADOPOULOS, S.,
CRUTZEN, Y. - Preliminary Invesligation on Eddy-Current

Heal  Deposition  during  Plasma  Disruptions
TN./L91.156
SPECIAL PUBLICATIONS

FLAMM, |., POUCET, A [Eds.) - First ESReDA Seminar on
"The Use of Experl Systems in Safety Assessment and

Management” - S.P./1.91.3 1

LST OF PUBLICATIONS

Reference Methods for Structural
Reliability

CONTRIBUTIONS TO CONFERENCES
DUFRESNE, J., LUCIA, A, - Assessment of the Residual Life-

time of Reactor Pressure Vessels. In- Proceedings of the
11th SMIRT Conference, JAERI, 18 - 23 August 1991,
Tokyo (Japan) - ORA/PRO 35996

tUCIA, A, VOITA, G. - A Knowledge Based System for
Structural Reliability Assessment. In: Proceedings of the
11th SMIRT Conference, JAERI, 1823 August 1991,
Tokyo (Japan) - ORA/PRO 359097

KHONG, V., LUCIA, A. - RAMINO, o Knowledge Based
System ond a Coordinotor of Numericol Models for Struc-
tural Reliability Assessment. In: Proceedings of the Safety
and Reliobility Symposium [OMAEQT), ASMENIF, 23-28
June 1991, Stavanger (N} - ORA/PRO 36194

LUCIA, A, MELVIN, A. - NonDesiructive Evaluation of
Composite Materials. 2. The Thermal Response to Defor-
mation of lominotes. In: lecture Notes of the Introduciory
Workshop on Composite Materials, ICS, 28 October - 8
November 1991, Trieste () - ORA/PRO 36514

SOLOMOS, G., LUCIA. A. - Non-Destructive Evaluations
of Composite Moterials. 1. Delamination Detection via
Holographic Interferometry. In: lecture Notes of the Intro-
ductory Workshop on Composite Materials, ICS, 28 Octo-
ber - 8 November 1991 Trieste {I} - ORA/PRO 3 6515

DIPLA, A., OLVARI, D. - An Atiempt to Describe the Fracicl
Charocteristics of the Concentration Field of o Scalar
Dispersed by a Turbulent flow Field. Miniworkshop on
linearity: Fractals, Pattern Formation, Intern. Centre for
Theoretical Physics, 11 June - 6 July 1991, Trieste [ -
ORA/POST 36325

TECHNICAL NOTES

SOLOMOS, G., ZANETTA, P.. FACCHINI, M. - Vibration
Studies.  Using laser Hologrophic  Interferometry
TN./1.91.148

Reference Methods for Non-Nuclear
Energies

CONTRIBUTIONS TO PERIODICALS AND
MONOGRAPHS

CONTI, F., HELCKE, G., ETO, J. - Metodi di Stimo dei
Costi Sociali-Ambientali della Produzione di Energio Elet-
frica. Energia, Vol. 2 {1991] 12-26 - ART 40218

TECHNICAL EUR REPORTS
MORRISON, G., GILLIAERT, D., TEBALDI, P. - ISO Solar

Thermal Standards. Studies to Improve Technical and
Scientific Information for the Finalization of Performance

Test Procedures - EUR 13469 /EN {1991



ST OF PUBLICATIONS —

BLOEM, . {Ed.] - Proceedings of the Workshop on Advan-
ced Identification Tools in Solar Energy Research, 57

November 1990 Ispra (I ) - EUR 13470/EN [1991)

OSSENBRINK, H.. ROSSI, E. - Qualification Test Procedu-
res for Crystalline Silicon Photovoltaic Modules - EUR

13897 /EN (1991

COLOMBO, R., GILUAERT, D. - Analisi Termoigrometrica
di una Parete. Procedura Computerizzata: GLASERG - EUR
13904/1T {1991}

COLOMBO. R. GILIAERT, D. - Dimensionamento di un
Impianto Solare per la Produzione di Acqua Calda per Usi

Scnitari - EUR 13905 /1T [1991)

CONTRIBUTIONS TO CONFERENCES

GILLAERT, D., TEBALDI, P. - Impianti Solari per il Riscalda-
mento di Acqua Sanitaria. In: Atti del Meeling Architeltura

Bioclimatica, Collegio dei Geometri, 7 maggio 1991,
Verese () - ORA/PRO 36345

BLOEM, J. - PASSYS Testsite Inspection Visits. PASSYS TSM
Meeting, CRES, -10 October 1991, Athens (GR) - ORA
36543

LEBOEUF, C., OSSENBRINK, H.- PV Module Power Out-
put: Sensitivity and Unceriainty in Non-STC Measurements.
23rd PV Specialists Conference, IEEE, 7-11 Oclober
1991, las Vegas, Nev. {USA] - ORA 36562

PAFEUAS, T., GILIAERT, D. - Telemonitoring Techniques for
Sclar Thermal Installations in Hotels in Greece, its Euro-
pean Dimension and Interaction. Solarhotel, CEC-DG XVIi,
13-16 November 1991, Palma de Mallorca [E) - ORA
36579

GILLIAERT, D. - Solar Active Systems. Another Energy
Scurce of the 1990's. Solarhotel, CEC-DG XVII 13-16
November 1991, Palma de Mallorca (E) - ORA 36580

TECHNICAL NOTES

BISHOP, |, ROSSI E., BRAMBILLA, E.. DAL BON, G.,
RAU, P. - Photovaltaic Module Test Report PV-MT-QOFL -
TN./1.91.27

MARTINO, R., VAN STEENWINKEL, R. - The Numerical
Simulation of Crystalline Silicon Solar Cells. The Steady-
State Behaviour - TN./I. 91.36

BISHOP, J., ROSSI, E., BRAMBILLA, E., RAU, P., BAUER,
E. - Photovoliaic Module Test Report PV-MT-QO-YE -
TIN./1.91 99

BISHOP, J., BAUER, E., BRAMBILLA, E., DAL BON, G,
RAU, P. - Photovoliaic Module Test Report PV-MT-Q1-HQ -
TN./1.91.103

BISHOP, ]., BRAMBILLA, E., DAL BON, G., RAU, P. - Pho-
fovoltaic Module Test Report PV-MT-Q1-YF - TN /1.91.104

BISHOP, J., BRAMBILLA, E., DAL BON, G., RAU, P. - Pho-
jovoltaic  Module  Test  Report  PV-MT-91-00
TN./1.91.105

118

BISHOP, J., BAUER, E., BRAMBILLA, E., DAL BON, G.,
RAU, P. - Photovoltaic Module Test Report PV-MT-Q1 OQ -
TN./1.91.106

TOURNIER, A. - XEVAL, an X-Window Application Desi-
gned for Evaluation of Photovoliaic Data Monitoring -

TN./1.91.107

BLAESSER, G., ZAAIMAN, W. - Power Measurementis at
the Photovoltaic  Plant los Arcos [Murcia,  Spain]

TN./191.123

BLAESSER, G., ZAAIMAN, W. - Power Measutements al
the Photovoliaic  Plant  Tabarca {Alicante,  Spain)
TN./1.91.124

TOURNIER, A., ZAAIMAN, W., BLAESSER, G. - Power
Measurements al  the Photovolicic Plant Giubiasco -

TN./191.139

BISHOP, J. - Performance at STC - Kyocera LA361J48
Modules - TNL/1.91.146

BISHOP, |. - Performance at STC Measurements. Pholowalt
BPX47500 Modules - TIN./1.91.149

BISHOP, |. - Automatic Report Generation under UNIX with
AWK, Shell Script and Framemaker - T.N./1.91.150

LEBOEUF, C., OSSENBRINK, H. - PV Module Power Out-
put: Sensitivity and Uncertainty in Non-STC Measurements

-TNL/191.152

BISHORP, |., RAU, P., ZAAIMAN, W. - Perdformance Mea-
surements.  Helios  Technology HI100  Modules
TN./1.91.159

SPECIAL PUBLICATIONS

GILLAERT, D., QUINETTE, Y. - Installations Solaires Collec-
tives de Production d'Eau Chaude Sanitaire. Garantie de

Résultats - S.P. /1.91.30

COLOMBO, R., GILIAERT, D. - Telemonitoring and Quali-
tative Evaluation of "THERMIE" Sclar Theimal Projects -
SP/191.32

Reactor Safety

CONTRIBUTIONS TO PERIODICALS AND
MONOGRAPHS

BESI, A. - EuReDatA Benchmark Exercise on Dala Analysis.
Proceedings of the EUROCOURSE “Reliability Data Collec-
tion and Analysis”, 8 -12 Oclober 1990, Ispra, ltaly,
Kluwer Acad. Publ., T. Luisi {(Ed.) - ART 40024

TECHNICAL EUR REPORTS
LEGER, L. - Applications des Méthodes de Projection Pui
suit & I'Eslimation Fonctionnelle - EUR 13382 /R {1991)

EGER, L. - Eiude d'un Estimateur & Noyau de la Fonction
de Hasard - EUR 13468/FR (1991]

BOCKHOLTS, P., KOEHORST, L, tUISI, T. - EuReDalA -
Project Report No. 6. Characlerisiics of Incident Dalabases
for Risk Assessment - EUR 14221 /EN {1991)



CONTRIBUTIONS TO CONFERENCES

MAGNARA, S., DI MARTINO, C., LISANTI, B.*, MAN-
CINI, G, RIZZO, A* - A Human Error Taxonomy Based
on Cognitive Engineering and on Social and Occupatio-
nal Psychology. In: Proceedings of the Conference on Pro-
babilistic Safety Assessment and Management {PSAM),
SRA, 4 -7 February 1991, Beverly Hills, CA. [USA), Else-
vier Publ., G. Apostolakis [Ed.) - ORA/PRO 35602

CALVI PARISETTI, C., OLIVI, L., PESARIN, F. - Pooling of
Multi-Source Information in a Decision Process. In: Procee-
dings of the Conference on Probabilistic Safety Assessment
and Management (PSAM], SRA, 4-7 February 1991,
Beverly Hills, CA. [USA), Elsevier Publ., G. Apostolakis
[Ed.) - ORA/PRO 35603

CACCIABUE, P, CARPIGNANO, A., COJAZZ, G. -
Dynamic Reliability Analysis by DYLAM Methodology. The
Case of the CVCS of a PWR. In: Proceedings of the Con-
ference on Probabilistic Safety Assessment and Monoge-
ment (PSAM|, SRA, 4-7 February 1991, Beverly Hills, CA.
U SAJ, Elsevier Publ., G. Apostolakis (Ed.} - ORA/PRO
35604

CACCIABUE, P., VIVAIDA, A. - A logical Methodology
for Evaluating Dynamic Human Error Probabilifies. In: Pro-
ceedings of the Conference on Probabilistic Safely Asses:
sment and Management [PSAM|, SRA, 4-7 February
1991, Beverly Hills, CA. {USA|, Elsevier Publ., G. Aposto-
lakis [Ed.) - ORA/PRO 35605

POUCET, A - Inleracting Expert Systems for Plont Safety
Analysis. In: Pioceedings of the Conference on Probabili-
stic Safety Assessment and Management [PSAM), SRA, 4-7
February 1991, Beverly Hills, CA {USA), Elsevier Publ., G.
Apostolakis [Ed.}) - ORA/PRO 35606

LESSI, O., OLUVI, L., PARISI, P. - Fault Detection and Dia-
gnosis in linear Systems. In: Proceedings of SAFEPRO-
CESS @1, IFAC, 10-13 September 1991, BadenBaden
(D) - ORA/PRO 35081

ANDRITSOS, F. - Thermal Transient of a Corium Pool and
its Containing Vessel. Boiling Water Reactor lower Heod
Failure. In: Proceedings of the 2nd National Congress of
the ABAQUS User's Group lialy, 21-22 March 1991,
Bologna [} - ORA/PRO 35989

COJAZZI, G, LOCKETT, J., WEATLEY, K. - Training Simu-
lators as a Tool for Eliciting Plant Operators Knowledge.
The Wintith Experiment. In: Proceedings of the Specialis!
Meeting on Training Simulators for Safe Operation in
Nuclear Power Plants, IAEA, 24-27 September 1991,
Balatonfured (H} - ORA/PRO 36269

ANDRITSOS, F. - Theimal Stress Distribution in a Tubulor
Test Specimen. In: Proceedings of the 2nd National Con-
gress of the ABAQUS User's Group laly, 21-22 March
1991, Bologna (I} ORA/PRO - 35900

TECHNICAL NOTES

ANDRITSOS, F. - Thermal Stress Distiibution in a Cylindri-
cal Test Specimen. Fafnir  Project, Out of Pile

TN./1.91.01

LIST OF PUBLICATIONS

ARSENIS, S. - On the Performance of Different Sets of
EIMOS in the CEDB with Particular Reference to ELMOS.
Part 1. Data Validation and Stratification via “Intelligent
Selections” - T.N./1.91.34

ARSENIS, S. - On the Performance of Different Sets of
ELMOS in the CEDB with Particular Reference to ENEL
ELMOS. Part Il Tesling for Heterogeneities of Classical

Estimates of Failure Rates within Component Strata -
TN./1.91.44

DECORTIS, F., BEUORINI A KJAER-HANSEN, |,
COJAZZI, G., DROSDOWICZ. B.* - Knowledge Elicitar
tion of Operators Working on o Steam Generating Heavy
Water Reactor Simulator. Preliminary Results and Integra-

tion in COSIMO - T.N./1.91.57

KONT, S. - Analyse de Défaillarce dans les Processus

Complexes. Etude d'un Systeme de Diagnostic de Panne -
TN./1.91.60

BALESTRERI, S. - Summary of the 8th Meeiing of the CEDB
Steering Committee, held ot NUCLENOR in Santander,
Spain, on 13-14 Moy 1991 - T.N./1.91.81

ARSENIS, S. - Assessment of Performance of ENEL ELMOs
vs Other ELMOs in CEDB. Testing for Helerogeneities of
Component Foilure Rates in the Clossical Framework -

TN./1L91.112
COJAZZI, G., LOCKETT, J., WHEATLEY, K. - Training

Simulators as a Tool for Eliciting Plant Operators Know-
ledge: the Winfrith Experiment - T.N./1.91.128

BALESTRERI, S. - EIREDA, European Indusiry Reliability Data
Handbook.  Vol. 1. Electrical  Power  Plants

TN./191.131

Safeguards and Fissile Material
Management

TECHNICAL EUR REPORTS
STANCHI, L.(Ed} - Proceedings of the 13th ESARDA Sym-

posium on Sofeguards and Nuclear Material Management

-EUR 13686/EN (1991)

CONTRIBUTIONS TO CONFERENCES
GONCALVES, |., SOREL, F.. VEIGA, P. - A Man-Machine

Interface for a Teleoperated Vehicle. In: Proceedings of
MELECON ‘91 IEEE, 222 4 May 1991, Liubliana [YU) -
ORA/PRO 35993

GONCALVES, j., VEIGA, P., CAMPOS, G., PERDIGAQ,
1., SOREL, F. - Navigation of a Tele-Operated Vehicle in o
Safeguards  Environment. [n: Proceedings of the 13th

Annual Symposium on Safeguards and Nuclear Material
Management, ESARDA, 14-16 May 1991, Avignon (F}, L.

Stanchi [Fd), EUR 13686/EN [1991] 549553
ORA/PRO 36181
CUYPERS, M., DWORSCHAK, H., GUARDINI, S,

HUNT, B., LANDAT, D. - Test and Training Facilities at the

119



LIST OF PUBLICATIONS

Joint Research Centre, Ispra, for Safeguards Inspectors. In:
Proceedings of the 32nd Annual Meeling of the Institute of
Nuclear Materials Management, 28-31 July 1991, New
Orleans. la. [USA] - ORA/PRO 36268

CAJSSE D'AGRAIVES, B., LUNGE, A, MASCETTI, E.,
TOORNVLUET . J., GOURLEZ, P.. DE JONG, P., CHERON,
P. - Tapping of Spent Fuel Transport Casks. In: Procee-
dings of the 32nd Annual Meeiing of the Insiitute of
Nuclear Materials Management, 28-31 July 1991, New
Orleans. la. {USA) - ORA/PRO 36332

TECHNICAL NOTES
FOGGI. C. - CAIDEX. 2. Effects of Temperature and
Water Evaporation. A Theoretical Analysis - T.N./1.91.10

FOGGI, C. - Esperienza CALDEX. 1. Acquisizione e Con-
dizionamento Dati - TN /1.1 .11

KON, C. - Fiabilitt Mécanique des Sceaux-Boulons
MARK-4R - TN./1.91 .18

UNGE, A. - interchangeabilité des Systemes de lecture de
Sceaux Mark-4R - T.N./1.91.62

KON, C. - influence de la Rugosité sur une leciure de
Surface par laser Monopoint - TN./1.91.72

LUNGE, A. - SealingBolts Identificatian. User's Manual -
TN./19V.75

BETTENDROFFER, E., COLZANI 5., MOL, M. - CAVIS 2,

Computer Video Surveillance System. User Manual -

T.N./1.91.90

MOL, M. - CAVIS 2, Computer Aided Video Surveillance
System.  Software  Reference  Manual,  Vol. |
TN./1.91.91/

MOL, M. - CAVIS 2, Computer Aided Video Surveiliance
System.  Software  Reference  Manual,  Vol. |l
TN./1.91.91/1

LNGE A - Interchangeabilité des Systemes de leclure de
Scecux MARK-4-R {Version Il) - TN./1.91.113

UNGE, A. - Sealing-Bolts Identification User's Manual {Ver-
sior I - T.N./1.91.115

KORN. C. - Identités a Base de Résine lues par Ulirasons.
Premicre Approche - TNL./1.91.116

SANTOS, V. - Some Notes of the Master Mode of the AT-
Bus - TN./1.91.132

KORN, C., UINGE, A., MASCETTI, E., CAUSSE D'AGRAI-

VES, B. - Développement d'un Systeme Porlable d'ldentifi-
cation par lecture de Suttace - TNL/1.91.151

Fusion Technology and Safety

CONTRIBUTIONS TO PERIODICALS AND
MONOGRAPHS

YOUTSOS, A., BIGGIO, M., CRUTZEN, Y., FARFALETTI
CASALL F. - Instability Anclysis of First Wall Components

120

of a Tokamak Reactar Subjecled to Electromagnetic Tran-
sients. Nuclear Engineering and Design/Fusion, Vol. 13

[1991] 395405 - ART 29074

ANDRITSOS, F., ZUCCHETTI, M. - Afietheat Tiansient in
ITER cfter a Total loss-of-Coolant Accident. Fusion Enginee-
ring and Design, Yo . 15, No. 2 (1991] 85194 - ART
29675

CASINI, G., SANNIER, |. - Research and Development on
liquid Pb-17Li Breeder in Furope. Jouinal of Nuclear Mate-
rials, Vol 170181 [1991) 47-52 - ART 29700

CASINI, G. - A Water Cooled Llithium lead Breeding
Blanket for a DEMO Fusion Reactor. Fusion Engineering
and Design, Vol. 14, Nos. 3 &4 (1992} 353-3/3 - ART
2908/9

TECHNICAL EUR REPORTS
BECQUET, M. - Teleoperation: Numerical Simulation and

Experimental Validation. EUROCOURSE, Ispra, 1822
November 1991 - EUR 14033/E N {1991}
COCCORESE, E., CRUTZEN, Y., ALBANESE, R.

MOFINO, P (Eds ) - Proceedings of the Inteinational TEAM
Workshop Sorrento, 12-13 July 1991 - EUR 14173/EN
(1991}

CONTRIBUTIONS TO CONFERENCES
ANDRITSOS, F.. ZUCCHETTI, M. - Aftetheat in Tusion

Structural Materials and Thermal Transient Scenatios in
ITER. 2nd Inlern. Symposium on Fusion Nuclear Techno:
logy, KIK, 2-7 June 1991, Karlsruhe (D). Fusion Enginee-
ring and Design ORA/ART 35958

PONTI, C., ROCCO, P., ZUCCHETTI, M. - The Analysis
of  Neutrannduced Transmutation and  Activation  in
Nuclear Materials. Intern. Co ference on Physics of Inadia-
tion Effecls in Melal, Hungarian Ministry of Cultuie and
Education, 2024 May 1991, Siolok [H], Materials
Science Forum 1991, Special Issue - ORA/ART 36183

MIYA, K., CRUTZEN, Y., TAKAGI, T.. BOTTURA, [.. BOC-
CACINI, L* - Electromagnetic Effects on First Wall and
Structural Components. ISFNT-2, KIK, 2-7 June 1991, Karl-

siuhe D}, Fusion Engineering and Design - ORA/ART
36223

CRUTZEN, Y., FARFALETTI CASALL F. - Stuciural Design
Aspects of the Locking System Needed for the Next Toka-
mak Plasma-Facing Components against Electromagnetic
Transients. ISENT-2, KIK 27 June 1991, Kailsivhe (D),
Fusion Engineering and Design - ORA/ART 36224

CRUTZEN, Y., PAPADOPOULOS, S., SIAKAVELIAS, N. -
3D Codes Integrated Design/Analysis System Application
in Transient Magneto-Structural Analysis. In: Pioceedings of
the 2nd ABAQUS National Congress, ABAGROUP,
ENEA, 21-22 March 1991, Bologna {I) - ORA/PRO
36064

ROCCQO, P., ZUCCHETTI, M. - Criteria for Low Activation
Materials for Fusion Applications. In: Proceedings of the
Workshop on low Activation Materials, IAEA, 8 12 Apiil



1991, Culham [UK]. Implemeniation Agreement for a Pro-
gramme of Research and {EA Paris, EUR FU B RU/12-
6/Q1-MATIA 15 Development on Radiation Damacge in
Fusion Materials - ORA/PRO 36062

CRUTZEN, Y., PAPADOPOUIOS, S., RICHARD, N,
SIAKAVELLAS, N.*, WU, ].* - Recenl Developments in
Transient Magneto-Stiuctural Integrat ed Analysis. In: Pro-
ceedings of the COMPUMAG Conference, 7-11 July
1991, Sorrento {l) - ORA/PRO 36234

BECQUET, M., FARFALETTI CASALl, F. - Remote Mainte-
nance and Assembly of Fusion Reactors. In: Proceedings of
the 17th SMIRT Conlerence, AISMIRT, JAES, 1823 August
1991, Tokyo {Japan) - ORA/PRO 36244

ANGELNI, A, COPPI, B., NASSI, M. - Compact Ignition
Experiments: Design and Performance. IEEE Symposium on
Fusion Engineering, General Atomics, 30 September - 3
October 1991, San Diego, Cal. [USA) - ORA/PRO
36250

ROCCQO, P., ZUCCHETTI, M. - New low-Activation Crite-
ria for Fusion Reactor Materials. In: Proceedings of the
Annual Meeting of the American Nuclear Society, ANS, 2-
6 June 1991, Oiando, Fla. (USA), Transactions of the
American Nuclear Society, Macke (Ed.), Vol. 63 {1991]
105-106 -ORA/PRO 36275

ROCCO, P., ZUCCHETTI, M. - Silicon Carbide and the
New Activation Requirements for a Fusion Reactor First
Wall. In: Proceedings of the Fifth Intern. Conlference on
Fusion Reactor Materials, ORNL, 17-22 November 1991,
Clearwater, Fla. {USA) - ORA/PRO 36343

BECQUET, M. - Reliability Improvement of Robotics
Systems. Analysis, Design and Real Time Supervision. In:
Proceedings of the Workshop on Safety Implications of
Plant Automation and Robotics, 1AEA, 11-15 November
1991, Wien (A} - ORA/PRO 36494

CASINI, G., ROCCO, P., ZUCCHETTI, M. - Radioactivity
Effocts of P171i in Fusion Power Reactors. 2nd Intern.
Symposium on Fusion Nuclear Technology {ISFNT-2), KiK.
27 June 1991, Kailsiwhe (D), Fusion Engineering and
Design, Vol 17 (1991} 351-357 - ORA/ART 36170

RICHARD, N., PAPADOPOULOS, S., CRUTZEN, Y. - Pro-
blem 12: Evaluation of the Magnelic Damping. Workshop
on Tesling of Electromagnetic Analysis Methods (TEAM),
Univ. Napoli, 12-13 July 1991, Sorrento {l) - ORA 36279

TECHNICAL NOTES

BORGONOVI, M., INVERNIZZI, M., BECQUET M. -
MSconed-Algorithm to Convert Multi-Connected Bound-Rep
Planar  Polygons into Simply-Connected ~ Ones
TN/1L91.14

BORGONOVO, M., INVERNIZZI, M., BECQUET, M. -
ConVX-Algorithm to Convert Simply Connected Bound-Rep
Concave Planar Polygons into Sets of Convex Ones -

IN1LGT 15

WU, |, CRUTZEN, Y. - Eddy Currrents, Electromagnetic
Body and Resuliant Forces in the TOKAMAK Outboard

7 LIST OF PUBLICATIONS

Blanket ~ System  during  Plasma Events

TN./1.91.16

CRUTZEN, Y., MIYAs, K., BOTTURA, L., BOCCACINI L
TAKAGCI, T. - Electromagnetic Effects on First Wall and
Structurol - Components  {invited  review contribution 1o
ISENT-2  Symposium, June 19971, Karlsruhe, Germany) -
TN./1.91.31

PAPADOPOULCS, S., SIAKAVELLAS, N - Soluiion of Cou-
pled Field-Structure Interactions in Presence of Crossed
Magretic Fields (Transient and Steady-State}, Considering

Small-Size  Plate  Specimens in  Bending Mode
TN./1.91.32

CAQURIS, Y. - The Code SIFNOS {vers. 1] for lossof
Vacuum Accident {LOVA} Analysis in Fusion Reactors with
AirHot Graphite Interactions - T.IN./1.91.35

ROCCO, P., ZUCCHETTI, M. - Shori Term Radioactivity
Aspects of the LiPb Eutectic as Fusion Breeding Maierial -
T.N./1.91.40

ROCCO, P., CAOURIS, Y.* - lossofVacuum Accident
(LOVA) in NET/ITER - T.N./1.91 .46

BECQUET, M., CASTILO, E., RUIZ E.. FARFALETTI
CASALll |, F. - State of the Art of Remote Assembly and
Maintenance of Fusion Reactors - T.N./1.91.47

ANDRITSOS, F., ZUCCHETTI, M. - Sensitivity of ITER Pos
LOCA  Transients to  Various  Siructural  Steels

T.N./1.91.48

ANDRITSOS, F. - Effects of the Thermal Boundary Condi-
tions (Cryostat to the Posi LOCA Transients of ITER] -
TN./1.91.56

RICHARD, N. - Développement de Pre- et Post-Processeurs
de Code Magnétodynamigue TRIFOU, Couplés & I'Outil
Graphique PATRAN - T. N 71.91 61

ANDRITSOS, F. - Post LOCA Transient NET Design,
Reinforced Concrete Cryostat - TN./1.91.67

CALI', R., MARTINA. E. - Convalida di Segnali e Impiego
di logiche Qudlitative di Conirollo per lo Diagnostica di
Sisiemi Complessi. Applicazione al Sistema di Conirollo
Chimico & Volumefrico di un  Impianto  PWR
TN./191.86

SCHNEIDER, J. - Preliminary Medelling of the Halo Cur
rents in Tokamak - TN /1.91.94

RICHARD, N. - Manuel d'Uilisation du Code Magnéto-
Dynamique TRIFOU sur VAX 8530 - T.N./1.91.114
CASINI, G.. PETRIZZI, L., RADO, V., ZUCCHETTI M. -
Three-Dimensional Neutronic Analyses of a WaterCooled
Pb17Li Blanket for o Demo Reactor - TN 1.91.122
ANDRITSOS, F. - Post LOCA Transient of the Outboard
Region of ITER - T.N. 1.91.137

ANDRITSOS. F. - Post LOCA Transient
Design, Steel Cryostat - TN.1.91.141

Disruption

ITER Reference



LST OF PUBLCATIONS ™

ROCZCO. P., CAOURIS. Y. - lossofVacuum Accidents
{LOVAS]) in NET/ITER. Final Report of the Sub-Task SEA 3-
7-TN./1.Q1.144

ROCCO. P. - Fusion longTerm Safety and Environmental
Tas<s (LTSE). Status and Summary Reporl 1989-1991 -
TN./1L91.145

RICHARD, N. - Activités Relatives au Code Magnétodyna-
mique TRIFOU au Sein du laboraioiie  TESLA
TN1.91.154

Support to the Commission

Energy Policy

TECHNICAL EUR REPORTS
CCLOMBO. R.. GILUAERT. D., LANDABASO, A. - Guide-

lines for the Technical Follow-up of Solar Thermal Plants -
EUR 13518/EN {1991)

CCLOMBO. R., GIAERT, D., LANDABASO, A. - life
Cycle Cost Analysis of Solar Heating and DHW System in
Res dential Buildings - EUR 13581 /EN [1991]

HELCKE, G., PECKHAM, R. - The Computation of Degree-
Days for Use as a Climatic Severity Indicator in EUROSTAT
Energy Statistical Tables - EUR 13697 /EN [1991)

CONTRIBUTIONS TO CONFERENCES

CCLOMBO, R.. GILLAERT, D. - Telemonitoring and Quali-
tative Evaluation of "THERMIE” Sclar Thermal Projects. 3rd
Mesting of the European Working Group on Solar Ther
mal Plani Monitoring, CECJRC, 16-18 October 1991,
Abingdon {UK]. Also published in: S.P./1.91.32 - ORA
36577

Environment Policy

CONTRIBUTIONS TO PERIODICALS AND MONO-
GRAPHS

CCNTI, F., ETO, J. - Meccanismi di Mercato per ['Interna-
lizzazione delle Diseconomie Ambientali. Energia, Vol. 3

(1991] 12-24 - ART 40243

TECHNICAL EUR REPORTS

DROGARIS, G. - Major Accident Reporting System. les-
sons Leamned from Accidents Notified [CDCIR 658-FAbS-
IV.3} - EUR 13385/EN {1991)

HARRIS, S., ARREGGER, J., TRBOJEVIC, V.. COX, R.
- Comparison of [PGRelated Regulations - EUR
13699/EN {1991)

DROGARIS, G., SOLOMOS, G., AMENDOLA, A. - Ben-
chmark Exercise on Major Hazard Analysis. Vol. 3. Sei-
smic Analysis - EUR 13898 /EN (1991 |

UNDGAARDJORGENS, P., BENDER, K. - Review of Envi-
ronmental  Accidents and Incidents - EUR 14002 /EN
(1991}

CONTRIBUTIONS TO CONFERENCES

AMENDOIA, A. - Major Hazaids Regulation in the Euro-
pean Communily. In: Proceedings of the Conference on
Probabilistic Safety Assessment and Management [PSAM),
SRA, 4-7 February 1991, Beverly Hills, Ca. (USA), Else-
vier Publ., G. Apostolakis [Ed.} - ORA/PRO 35692

DROGARIS, G. - Major Accidents in Oil and Gas Indu-
stries. In: Proceedings of the First Intern. Conference on
Health, Safety & Environment in Oil and Gas Exploration
and Production, Soc. Petiol. Engin., 11-14 November
19091, Den Haag (NL} - ORA/PRO 36356

AMENDOLA, A, CONTINI, S. - Modalita di Esecuzione
dei Rapporti di Sicurezza. In: Atii del VIIl Convegno sui
Rapporti di Sicurezza nella CEE, 3ASI, 18 19 sellembie
1991, Milano (I} - ORA/PRO 36426

VAN DEN EEDE, G., VAN MONTAGU, M. - Applications
of Genetically Modified MicroOiganisms in Agriculture.
In: Proceedings of the 2nd Intern. Conference on the
Release of Genetically Engineered Micio-Organisms, Univ,
Nottingham, 2931 August 1921, Notingham (UK} -
ORA/PRO 36485

AMENDOLA, A. - The EEC Diectives on Fnvironmental
Hazards. In: Proceedings of the EUROCOURSE on “Envi-
ronmental Impact Assessmeni”, CEC, 30 Seplember - 4
QOciober 1991, Ispra (I}, Kluwer Acad. Publ., AG.
Colombo (Ed.) - ORA/PRO 36487

AMENDOILA, A- | Rischi per I'Uomo e I'Ambientc Dovuti
agli Impianii Chimici {la Direftiva Sevesol. I'Educarione al
Rischio Ambientale, Univ. Veide, 20 maiso 1991,

Caseria [l) - ORA 36091

DROGARIS, G., MUTZBAUER, G. - Lessons leamed fiom
Maijor Accidents Causing Pollution. Environmental Pollution
and ils Impact in the Mediterranean Region, MESALP, 60
Oclober 1991, Como {I] - ORA 36414

AMENDOILA, A. - Piani d'Emergensa: Presupposti Teenici,
Problemi Aperii, Insegnamenti Tiatti da Esperiense Con-
crete. Corso di Aggiomamento su Analisi dei Rischi
nell'Industria di- Processo, Politecnico Milano, 16 aprile

1991, Milano (I} - ORA 36093

AMENDOILA, A. - Preparedness and Response to Cheni-
cal Accidents. The Conlribution of the CDCIR. Emeigency

Planning @1, lancoster Univ ., 8-11 September 1091,
loncaster {UK) - ORA 36283

TECHNICAL NOTES

AMIC, S, - Enregisirement et Véiification d'lmages des
Scelles & Metal sur Disque Optique  Numérique

TN./1.91.38

Environment Policy

TECHNICAL NOTES

DROGARIS, G. - Controlling Run-Away Reaction Hazards
within  the  Framework of the  SevesoDiieclive

TN./1.91.02



DROGARIS, G. - Hazaids from Chemical Substances.
Classification of Chemicals - TN./1.91 .65
COUTSOMITROS, E. - legal Piotection of Biotechnolog-
cal Inventions - TN./1.91.157

SPECIAL PUBLICATIONS

AMENDOIA, A., CONTINI, S. - National Approaches to
the Scfety Report. A Comparison - S.P./1.91.07

GOW, H. (Ed.] - Community Documentation Centre on
Industrial Risk, Vol. 4 - S.P./1.91.09

GOW, H. (Ed.} - Community Documentation Centre on
Industrial Risk Bulletin No. 5-S.P./1.91.33

DROGARIS, G., MUELLER, G., MILES, A, MOCH, E. -
lessons learned from Emergencies after Accidents in the
Federal Republic of Germany involving Dangerous Sub-

stances - S.P./1.91.23

AMENDOLA, A, - land Use Planning with Respect to
Major Accident Hazards. EURCCOURSE on “loss Preven:
tion and Risk Analysis in the Process Industry”, CIEMAT, 22
June 1991, Madrid, Spain - SP /19117

AMENDOILA, A - lessons Leamt from Accidents Involving
Dangerous Substances. EURCOURSE on “loss Prevention

and Risk Analysis in the Process Industry”, CIEMAT, June
1991, Madiid, Spain - S.P./1.91.18

DROGARIS, G Review of Major Accidents
SP./1.91.34

CONTINI S, - 1. Review of Methods for Risk Analysis 2.

Analisi dei Sistemi con la Metodologia dell' Albero dei
SP./191.35

Guasti -

Preparatory Research

CONTRIBUTIONS TO PERIODICALS AND MONO-
GRAPHS

MILTAN-RUIZ |, TORRAS, C. - Connectionist Approaches
to Robot Path Finding. Progress in Neural Nehvorks Sc ries

Ablex Publishing Corp.. Nonwood, NJ {USA} O.M. Omid-
var [Ed.), Vol. 3 - ART 29946
MILANRUIZ, J., TORRAS, C.. BECQUET. M. - Autorio-

mous Mobile Robots and Teleoperation. In: Telecreration:
Numetical Simulation and Experimental Validation. Kluwer

Acad. Publ., M. Becquet (Ed.] - ART 40240

AVOURIS. N, HALL L, OUVERA, E.. MUTA F. - The
Human Computer |rﬂorm fion in /\RCHQN In: An Architec-
tore {or MultiAgent Systems, Ellis Honwood, T, Wittigh

(td.), Chapt. 5. pp. 7791 - ART 40493

TECHNICAL EUR REPORTS
GROSSLTIL, J., CHICCHI, E., STRAGAPEDE, C. - Diffu-
sely Reflecting Radiosity Technique in Image Synthesis -

EUR 13381/EN (1991)

HST OF PUBLICATIONS

HEIDRICH, D. - Implémeniation des langages C. Foriran et
Pascal Paralléles 3L sur Machine MIMD & Réseau Reconfi-

gurable: Supemode - EUR 13383/FR (1991)

GASSILLOUD, D., GROSSETIE, .- Computing with Parallel
Architectures: T.Node - EUR 13439/EN {1991

GROSSETIE, J., HEIDRICH, D. - Architecture. Programming
Environment and Application of the Supamode Network of
Transputers [EUROCOURSE, 4-8 Novemper “991) - EUR
13975/EN {1991}

CONTRIBUTIONS TO CONFERENCES
NORDVIK, J., RENDERS, .

State  Automation  Discovery:

- Genetic Algeritnms and Finiter

Poierta Agpiications fo

Adaptive Process Control. In: Proceedirgs o be Intern.
Symposium on Distributed Intelligence Sysiems, IFAC. 1 4-
15 August 1991, Adingion. Va. (USE) 128732
ORA/PRO 35984

NORDVIK, |., RENDERS, j. - Genetic Algerinms ord their
Potential for Use in Process Control. A Case Study. I=: Pro-

ceedings of the 4 th Intern. Conference on Genetic Age

rithms, 13-16 july 1991 San Diege. Cal. {USA], Margan
Kaufmann Publs., RK. Beleko and LB. Booker (Eds.) -
ORA/PRO 35985

CATENAZZI N, ARGENTESI F. - Superlibrary, an Envi

ronment for the Corverson of linear
In: Proceedings cf tne Cerfererce on Intelligent Texts and
Imoge Handling RIAO @11 CI2 2 -5 Aprit 1991 Bar
celona {E} - OR-\ PRO 360%2

Texis info Superiexts.

MILLANRUIZ. J.. TORRAS C. - learring 1o Avoid Obsiar
cles through Reinforcemar-. ‘=1 Proceedings of the 8ih
Intern. VWorsshep on Macnire Lsaming Northw. Univ.
2729 June 1991 Ewvarsone L (USA) - ORA PRO
36138

AVOURIS N LEKKAS G- Cocperoﬁmg Expert Systems

- Proceedings of the 3ra
Gresk Compuer

Txparence and Perspecives.

PomcHaM Conterence in Informatics

Scc. 2831 Mav 1991 Athens [GR) 503-5135
ORA. PRO 36222
RENDERS. J.. MILLAN-RUIZ. J.. BECQUET. M. - Non-Geo-

me-ical Parameters ldentification for Rebois Kinematic Cali
oration by Use of Neural Nenvork Techniques. In: Procee-
dings of the Furopean Robotics and Intelligent Systems

Conference INTUA) 2328 June 1991 Corfu [ GR).
Kluwer Acad. Publ. - ORA. PRO 362/7
MILLAN-RUIZ. . BECQUET, M. - A Reinforcement Con-

nectionisi Path-Finder. In: Proceedings of the 6th Intern.
Conference on CAD, CAM. Robotics and Factories of the
Future, South Bank Polytechnic. 19-22 August 1991 Lon-
don {UK] - ORA,PRO 36334

RUIZ DE ANGULO, V., TORRAS, C. - Minimally Disturbing
leaming. In: Proceedings of the Intern. Workshop on Autifi
cial Neural Network s, IAEA, IEEE, 17-19 September

1991, Gianada (E) - ORA/PRO 36425



UST OF PUBLCATIONS —

TECHNICAL NOTES

VERSINO, C. - Studio per la Redalizzazione di un Trigger
di Puntamento Mediante Reti Neuronali - TN./1.¢1.13

MASTRANGELO, V. - Modeélisation Stochastique et Caleul
Parallele - TN./1.91.58

VAKFIS, A - The FPE Criterion for MLP Models.; Derivations
ard Experimental Results - T.N./1.91.59

PANETSOS, F.. ALONSO, ., BERIA, E., OIMEDO, V. -
NS o language for Neural Network Specifications -
TN.1.91.63

MURCIANO. A, Image Processing  Using  Neural
Networks - TN 1.91.92
PANETSOS, F.. ALONSO, P.*, BARA, E.*, OIMEDO,

V.* - A Tool for Neural Network Applications Development
-TNL/1L91.93

SOWA, A, SAVIO. M., MAFFEIS, G., HOHENADEL, M. -
Industrial X-Ray Image Processing Using Parallel Supercom-
puter Models T-Node and C UBI QO00. First Interim Report
-TNL/191.118

GLODEN, R. - Résolution Stochasiique de  Systemes
d'Equaiions oux Dérivées Pariielles du Type Parabolique
Affine. Cas de Domaines ou les Coefficients Sont des
Fonctions Continues par Morceaux - TN./1.91.147

Work for Third Parties

TECHNICAL EUR REPORTS

CONITI, F., GREEN, C., SHARMA, V., MAZZARELLA, L. -

SPIELCCR, Programma di Calcolo dii Simulazione Ding-
mica per la Valuiazione delle Misure di Risparmio di Ener
gia nei Sistemi Edificio-lmpianio - EUR 13475/1T (1991]

CONITI. F.. ZABOT, S.. MARCIANO, L. - BESIS [Building
Ene-gy Saving Information System|, Sistema Informaiivo del
Parco Edilizio della Regione lombardia - ELR 13510/1T
(1991)

SPECIAL PUBLICATIONS

CRUTZEN, Y., MARONI, M., MIGLERINA, D. - STEE-
RING, Spaziosystem TESLA Engineering - S.P./1.91.25

General Directorate, Administration
Directorate

CONTRIBUTIONS TO CONFERENCES

GIACOMAZZI, G. - Sea Transport of Hydrogen. In: Pro-
ceedings of the Conference on Hydrogen: the Fuel Beyond
the Fossil Fuels, CEC,1C 1 17 April 1991, Bruxelles (B) -
ORA/PRO 36161

GRETZ, J., ULLMANN, O. - Phase I of the EuroQuebec
HydroHydrogen Pilot Project EQHHPP. Special  Show
Hydrogen Technology, ACHEMA, 9-15 June 1991, Frank-
furt/M. (D) - ORA/PRO 36177

124

GIACOMAZZI, G. - Maritime Hydiogen Transportation.
In: Proceedings of the Conference on Hydrogen within a
Clean and Renewable Eneigy System, CEC, Ansaldo,
Univ. Genova, 21-29 Ociober 1991, Genova [} -
ORA/PRO 36488

GRETZ, |., GIACOMAZZI, G. - Phase Il of the 100 MW
Euro-Quebec HydroHydrogen Pilot Project. A Hydrogen
Based Clean, Renewable Energy System. In: Proceedings
of the Intern. Conference on Technology Responses 1o Glo-
bal Environmental Challenges, [EA, 5-8 November 19 @1,
Kyoto (Japan) - ORA/PRO 36491

GIACOMAZZI, G. - The FuroQuebec HydrotHydrogen
Pilot Project (EQHHPP]. Hydiogen, an Energy Vector within
a Clean and Renewable Energy System. In: Proceedings
of the 2nd Annual Meeting on Hydrogen Applications for
Sustainable  Future, USA Nat. Hydrogen Ass., 13-15
March 1991, Arlington, VA {USA) - ORA/PRC 36031

GIACOMAZZIE, G. - U'ldiogeno come Vetiore ¢ Combusti-

bile Energetico. In: Atti del Corso Perfezionamenio in Ener

getica "G. Agnelli”, 25 giugno 1991, Torino |l
ORA/PRO 36278

TECHNICAL NOTES

BASTIN, F., VERAGIEN, L. Visas  par  lois
TN./1.91.76

Informatics Centre

TECHNICAL NOTES

MOTA, S., PESTANA, S. - SYSCCR, Introduction au
Sysieme - TNL./1.91 .41

POLUCINI A, - A Discipline Use of Foitian 7/ -
TN./1.91.79

BASTIN, F.. CARLESSC, S., COLOMBO. A., DI MAC
GIO, P., HOENIGSBERG, S.*, ZANOITTI, D. - SYSCCR -
Procédures a Usage Généial. Vol 1 -T.NL./1.91.110

BASTIN, F., BRITES, M., COLOMBO, A.. DI MAGGIO,
P., SOLER , P., VANSTEENKISTE, R. - SYSCCR - Compla-
bilitt Générale. Vol. l et II-TN./1.91.111

SPECIAL PUBLICATIONS

DOWELL, M., PIRELL, G. (Eds.] - Informatics Services
Newsletler No. 112, October - December 1990 -
SP./191.08

DOWELL, M., PIREIL, G. {Eds.] - Informatics Setvices

Newsletter No. 113, January - June 1991 -S.P /191 .21

DOWELL, M., PIRELLI, G. (Eds.) - Informatics Services
Newsleiier No. 114, July - December - SP./1.91 40









EUROSTAT
FARO

FEA

FIRES

FISIMA
FMECA

FORMENTOR

FRG
FSM
FWBS
FWP
GA
GEOSCOPE
GILSP
GIS
GMM
GMO
GMP
HARIS
HCI
HRA
IAEA
IEA
IEC
IEEE

IMARED
INEL
INAMAM
IRSA
RUSS
ISEI

1SO
ITAPAC
ITER

Ty

IXI

JRC

KB

KBS
KWICK

LAN
LASCO

European Statistical Office
Experimental Facility for Fuel Melting
Finite Element Analysis

Facility for Investigating Runaway Events
Safely

Fires Simulator

Failure Modes Effect and Criticality
Analysis

Eureka project to develop expert syslems
for decision support in hazardous situations

Federal Republic of Germany

Finitle Stale Machine

First Wall/Blankel Segments
Framework Programme

Genetic Algorithms

Geographical information system
Good Industrial Large Scale Practice
Geographical Information System
Cenelically Modilied Micro-organism
Cenetically Modified Organism
Good Miciobiological Practice
Hazaid and Reliability Information System
Human-Computer Interaction

Human Reliability Analysis
International Atomic Energy Agency
International Energy Agency
Inteinational Electronic Commission

Institute of Electrical and Electronic
Engineetring

Identifier for Magnox Reactor Deadweight
Idaho National Engineering laboratories
Institute of Nuclear Materials Management
Institute for Remote Sensing Applications
In-situ Readable Ulasonic Seal System

institute for Systems Engineering and
Informaiics

International Standards Organisation
lialian Packet Switched Network

International Thermonuclear Experimental
Reaclor

Institute for Transuranium Elements
International X25 Initiative

Joint Reseaich Centre

Knowledge Based

Knowledge Based System
Knowledge Workers Intelligently
Collecting/Coordinating, Consulting
Knowledge

Local Aiea Network

Llaboratory for Surveillance and
Containment

LASSY
LDTF
LEU
LOBI

LOCA
LOCAM
PG
LVWWR
MADES

MAKEMAP
MAPO
MAPPAC
MAS
MCDA
MCH

MEB
MEDUSA
MEDVIS

MM
MOLP
MOU
MVS

NDE

NEA

NET

NFS
NNSA
NPP

NPT
NUCLAAR

OECD

ORACILE
Osl
PASSYS
PETRA
PIV
PRAGMA
PRIS

PSA
PSDN

PV

PVWR
RAMING

GLOSSARY OF ACRONYMS AND ABBREVIATIONS

laser Surveillance System
large Dynamic Test Facility
low Enriched Uranium

LWR Off Normal Behaviour Investigation
(Installation}

loss-of-Coolant Accidents

lobi Confrol and Acquisition Monitor
liquified petroleum gas

Light Water Reactor

Material Accounting Daic Evaluation
System

Progromme pockoge for map construction
Management of the Po River Basin
Management of Planning ang Control
Multi-agent Systems Architeciure

Mulii Criteria Decision Aid
Methyleyclohexane

Multi Element Botiles

System for computer aided engineering

Data Transfer from CAD to Visuclization
Software

Man Machine Interaction

Multi Objeciives Linear Programming
Memoranda of Understanding
Operating systiem on the main frame
computer

Non Destructive Evaluction

Nuclear Energy Agency
Next European Torus

Nenvork File Sysem

National Nuciear Safety Adminisiration
Nuclear Power Plant

Non Proliferation Treaty

Nuclear Compuiterised library for
Assessing Reacior Reliability

Organisction for Economic Cooperation
and Development

Computer datavase system

Open Systems Interconnection

Passive Solar Energy System

Facilit for Treaiment of Radioactive Waste
Physical Inventory Verification

Computer program for decision support
Power Reactor Information System
Probabilistic Safety Analysis

Packet Switched Digital Netveork
Photovoliaic

Piessurized Water Recctor

Reliabiliy Assessment for Maintenance
and Inspection Optimisation



GLOSSARY OF ACRONYMS AND ABBREVIATIONS

RDD

RH

RICETTA
RITO
ROBERTINO

SCCS
SER
SERI
SGHWR
SME
SMTP
SNL
SPLASH
SRA
SRG
SSA
STARS

STEP

ST
SYSCCR
TA
TAME

Requirements Definition Document
Remote Handling

Confrol Program of FIRES

Rifiuti Industriali Tossici

Facility for the Blanket Handling Device
development in 1:3 scale

Safety Critical Computer Systems
Safety Engineering and Reliability
Solar Energy Research Institute
Steam Generating Heavy Water Reactor
Small and Medium Enterprises
Protocol for electronic mail handling
Sondia National Laboratory

2D Display Program

System Response Analyser

Sysiem Response Generator
Safeguards Systems Analyser
Software Tools for the Analysis of

Reliability and Safety

Science and Technology for Environmenial
Protection

Safety Technology Institute

Integrated Information System of the JRC
Technology Assessment

Tank Measurement

1B
TBR
TCP/IP

1CT

TEIEMAC
THERMIE

N
TNO

TPW
UIA
uts

VALUE
VLS

VME
VMS

VIT
WIC
XFMS
XFTCON
XPLED
XQUAL

Twin-Belt
Tritium Breeding Rate

Communications protocol on the local
Area Network

Technical Committee for
Telecommunications

Teleoperation Laboratory

Technologies Européennes pour la Maitrise
de I'Energie

Technical Note

Toegepast Natuurwelenschappelijk

Onderzoek
Third Party Work
User Interface Agent

Operating system [Unix>) on the main
frame computer

Valorization and Utilization for Furope
Very large Scale Integrated Circuits
Computer bus

Operating system of VAX Computer
Technical Reseaich Centre of Finland
Winfrith Technology Cenlre

X Windows Frame Management System
X Window Falt Tree Construction

X Windows based Plant Editor

X Windows Qualitative Reasoning Tool









European Communities — Commission

EUR 14755 — Institute for Systems Engineering and Informatics - Annual Report 1991
. Gerbaulet
1992 — 130 pp. — 21.0 x 29.7 cm
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The report presents the achievements of the Institute for Systems Engineering and In-
formatics (ISE!) of the Joint Research Centre (JRC) of the Commission of the European
Communities (CEC) for 1991. The JRC is a European scientific and technical research cen-
tre established by the member states of the CEC. Its four sites in Belgium (Geel). Germany
(Karlsruhe), the Netherland (Petten) and ltaly (Ispra) house 8 Institutes. each with its own
focus of expertise. "

ISEI, based at Ispra. was created in 1990 by the merger of the institute for Systems Engi-
neering (ISE) and the Centre for Information Technologies and Electronics (CITE).

The main areas of activity of the Institute are:

¢ |ndustrial and Environmental Risk

e Nuclear Safeguards

* Fusion Reactor Systems Integration and Safety
* Solar Energy Systems and Energy Management
e Advanced Computing

* Informatic Services
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