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Abstract Increasing attention is being given by the European
Commission to off-site emergency preparedness as part of its broader
contribution to improving nuclear safety in Eastern Europe. The main
initiatives being taken or planned by the Commission in this area are
summarised. Particular attention is given to two topics: firstly, the
development of the RODOS (Real-time On-line DecisiOn Support)
system for supporting off-site emergency management in the event of
a nuclear accident; and, secondly, the work of an Inter-Service Group
on nuclear Off-Site Emergency Preparedness (OSEP) in Eastern
Europe that has recently been established within the Commission. The
contribution that each is making to improving emergency preparedness,
both in Eastern Europe and in Europe more widely, is described.

1. Introduction

Over the past few years the Commission has taken a number of initiatives to improve nuclear
safety in Eastern Europe1. While the main focus of these has been accident prevention and
mitigation, increasing attention is now being given to off-site emergency preparedness as the
third and final link in the nuclear safety chain. The main initiatives taken or planned by the
Commission in this latter area are summarised in this paper. Particular attention is given to
two topics: firstly, the development of the RODOS (Real-time On-line DecisiOn Support)
system for supporting off-site emergency management in the event of a nuclear accident; and,
secondly, the work of an Inter-Service Group on nuclear Off-Site Emergency Preparedness
(OSEP) in Eastern Europe that has recently been established within the Commission. The
contribution that each is making to improving emergency preparedness, both in Eastern
Europe and in Europe more widely, is described.

2. The RODOS Decision Support System

Following the Chernobyl accident, increased resources were allocated in many countries to
improve systems to aid the off-site management of any future nuclear accident. Much has
since been achieved but much yet remains to be done to ensure an integrated, coherent and
consistent response to any accident that might in future affect Europe. The need for and

1 Unless otherwise indicated, the use of Eastern Europe in this paper refers to all countries in East and
Central Europe and to the European Countries of the Former Soviet Union.
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importance of a coherent and consistent response were amply demonstrated following the
Chernobyl accident when differences in the countermeasures taken by national authorities
contributed greatly to a loss of public confidence. The development of a Decision Support
System (DSS) for off-site emergency management, that would be comprehensive and capable
of finding broad application across Europe, was included as a major item in the Radiation
Protection Research Action of the European Commission's 3rd Framework Programme. The
following considerations were central to the inclusion of this item in the programme:

• to make better use of resources in the European Union (EU) for further improving off-
site emergency management (eg, minimise unnecessary duplication, integrate best
features of systems developed at national levels, etc)

• to benefit from the development of a comprehensive (ie, applicable at all distances,
all times and to all important countermeasures) and fully integrated decision support
system that was generally applicable across the EU (eg, seamless transition between
different stages of an accident, greater continuity and consistency in decision support,
etc)

• to provide greater transparency in the decision process as one input to improving
public understanding and acceptance of off-site emergency actions

• to provide a common platform or framework for incorporating the best features of
existing and future DSS

• to provide a basis for improved communication between countries of monitoring data,
predictions of consequences, etc, in the event of any future accident, and

• the overriding consideration, to promote, through the development and use of the
system, a more coherent and harmonised response to any future accident that may
affect the EU.

It is evident that these considerations, set out above in the context of the EU, are equally if
not more pertinent to Europe as a whole.

Development of the RODOS system began in late 1990. For institutional reasons
participation in the project was initially restricted to EU institutes. Forschungszentrum
Karlsruhe (FZK) has coordinated the project throughout and, inter alia, has overall
responsibility for developing the system and integrating the software products of other
contractors. About 10 EU institutes were initially involved in the project increasing since to
almost 20. Means were subsequently found to broaden the scope of participation beyond the
EU with two main benefits: firstly, greater and more diverse resources were made available
to the project leading to a better final product and, secondly, the opportunity to develop a
system that would be applicable across the whole of Europe as opposed to the narrower
confines of the EU. The latter is particularly important in terms of achieving effective and
timely response to any future nuclear emergency. About 10 institutes from Belarus, Russia
and the Ukraine were formally integrated within the project in 1992 under the auspices of a
collaborative programme on the consequences of the Chernobyl accident between the EC and
the State Committees on Chernobyl Affairs in the respective countries. More recently,
institutes from Poland (in 1993), Hungary, Romania and the Slovak Republic (in 1994) have
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joined the project under the auspices of the Commission's PECO programme (Pays d'Europe
Centrale et Orientale - Scientific and Technical Cooperation with Central and East
European Countries) and requests to participate have been received from others (Czech
Republic and Slovenia). By 1995 almost 40 institutes were involved in the development of
RODOS with about half from Eastern Europe. This wide and diverse participation in the
development of the system augurs well both for its efficacy and future implementation.

2.1 Objectives of the system and potential users

The basic concept, design and software framework of the system were specified and agreed
by participants at the outset of the project and its main conceptual features are indicated in
Figure 1. Decision support can be provided at various levels ranging, in increasing
sophistication, from the largely descriptive, to providing an evaluation of the benefits and
disadvantages of different countermeasures' options, to ranking them according to the
decisions makers' expressed preferences for different outcomes. Most decision support
systems, developed to an operational state, are limited to providing analyses and predictions
of the current and future radiological situation. Some extend to the simulation of
countermeasures but are often limited in the range of countermeasures they address or in the
completeness of the benefits and disadvantages that are considered. The few systems that
have progressed to the evaluation and ranking of alternative countermeasures' options are
limited in the range of countermeasures they address. RODOS is unique in that it will
provide comprehensive support (ie, at all levels) for each potentially useful countermeasure
at all times following an accident.

The system is being designed to fulfil a number of roles, the more important of which are:

• full or partial integration into emergency arrangements at local, regional, national or
supra-national levels (ie, subject to interfacing with radiological monitoring and
meteorological networks and with the decision making process)

• providing a more effective means for communication and exchange of monitoring data,
prognoses of accident consequences, etc, between countries

a stand alone interactive training tool for use, inter alia, by those responsible for
making decisions on off-site emergency management and their technical advisers at
local, regional, national and supra-national levels

• a more general interactive training and educational tool for radiation protection,
nuclear safety and emergency planning personnel with a professional interest in and/or
responsibility for off-site emergency management

• contributing to improvements in existing decision support systems through the
development and dissemination of improved stand alone modules

a research and development tool to explore the merits and limitations of new
techniques or approaches prior to their integration into operational decision support
systems
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• providing greater transparency in the decision process as a contribution to better public
understanding and acceptance of emergency actions

• a basis or framework for decision support systems for the management of non-nuclear
emergencies with potential widespread off-site consequences.

Not all roles will be of interest or relevant to every potential user. Consequently, the system
has been designed in a modular way so that it can be tailored to the user's particular needs.

The roles for which RODOS is being designed largely determine its potential users. These
include those responsible at local, regional, national and supra-national levels for off-site
emergency management and related training, for the operation of nuclear installations, for
public information, or for communication and exchange of information (eg, in accord with bi-
lateral or international agreements); the research and development community concerned with
improving decision support for off-site emergency management; and developers of decision
support systems for the off-site management of non-nuclear emergencies.

2.2 Status of the system and its future development

A first prototype (PRTY 1.0) of the RODOS system was completed in 1992 and has been
installed in institutes in Belarus, Germany, Greece, Hungary, Russia, Poland, Romania, the
Slovak Republic and the Ukraine; requests for the system have also been received from
institutes in other EU and East European countries. A second prototype (PRTY 2.0) and a
first pilot version (PV1) of the system were completed in the autumn of 1995, the end of the
first phase of the project (ie, the Commission's 3rd R&D Framework Programme). The second
prototype has greater functionality through the integration of software developed by the
various EU and East European partners and expansion of the user interface. The first pilot
version (PV1), with functionality limited to the early and intermediate stages of an accident,
has been developed specifically for on-line testing in emergency centres where it will be
interfaced with meteorological and radiation monitoring networks and the decision making
process itself, albeit in a pre-operational mode. Summaries of the overall design of the
system, its software/hardware environment, its current status and plans for its implementation
in Belarus, Russia and Ukraine, and the technical content of its major modules can be found
elsewhere in these Proceedings [1-7] and in references [8-11]. Current developments and
progress with the system are reported in periodic issues of the RODOS Newsletter [12],
copies of which can be obtained on request.

The system will be further developed with support from the Commission's 4th R&D
Framework Programme (1995-98). Both EU and East European institutes will be involved
in a fully integrated manner. Further developments will focus on extending the applicability
of the system to encompass all stages of an accident (ie, to the late stage including the long
term management of contaminated land and the subsequent return to "normality" after an
accident) and making improvements in those areas where there is a demonstrable need. Two
topics will receive particular attention in the latter context: firstly, the development of an
integrated approach for the handling of uncertainties and their effective communication to
decision makers (an important issue that has received insufficient attention in the past) and,
secondly, the development of improved methods for assimilating and making better use of
expert judgement, model predictions and monitoring data. Improvements will also be made
in response to experience gained in the pre-operational use and testing of the system in
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several European countries, in particular its interface with meteorological and radiological
monitoring networks and with the decision making process. Important feedback has already
been obtained from using the prototype system in exercises with decision makers and this
aspect will receive increasing attention in future. A fully operational and comprehensive
version of RODOS, applicable throughout Europe, is scheduled for completion by mid-1999,
the end of the second phase of the project.

With the completion of the pilot version and a commitment from the Commission to support
the further development of RODOS, potential users are increasingly recognising the many
benefits which the system offers. In particular, its potential role as part of a wider European
network has become evident. The existence of such a network would promote a more
effective and coherent response to any future emergency in Europe. Four factors will largely
determine how far and how quickly the RODOS system (or elements of it) finds operational
use as part of emergency arrangements within Europe: firstly, the results of pre-operational
testing of the pilot version in several countries in 1996; secondly, the extent to which the
technical objectives of the second phase of the project are achieved; thirdly, a commitment
by countries in Europe to take advantage of these new developments, a matter which will be
influenced by broader and largely non-technical considerations; and, fourthly, the extent to
which assistance can be made available to accelerate the implementation process in Eastern
Europe. The interest currently being shown in the system by many EU and East European
countries augurs well for its future use. Subject to the successful pre-operational testing of
the pilot version (applicable to the early and intermediate stages of an accident) and assistance
to accelerate its implementation in Eastern Europe, the basis of a European network of
RODOS centres could be in existence by 1997.

3. Liter-Service Group on Off-Site Emergency Preparedness (OSEP)

Considerable resources have been and continue to be allocated by the Commission, through
its TACIS and PHARE programmes, to improve the safety of nuclear reactors in Eastern
Europe. By far the majority of these resources have, quite properly, been directed towards
accident prevention and "in-plant" mitigation should accidents occur. By comparison, few
resources have so far been directed towards off-site emergency preparedness, the third and
final link in the nuclear safety chain. Prior to 1995 informal arrangements were used within
the Commission to coordinate the initiatives being taken by its various Services to improve
off-site emergency preparedness in Eastern Europe. Such an approach was appropriate for
the relatively restricted scale and nature of the initiatives then being taken by the Commission.
More recently, however, the need to improve emergency preparedness in Eastern Europe has
been recognised as a necessary part of a more balanced and integrated approach towards
improving nuclear safety.

The OSEP Group was established in response to this need and in anticipation of an increase
in the resources which the Commission might allocate for this purpose. In such
circumstances, the informal arrangements of the past were no longer judged appropriate, in
particular given the many Commission Services with an interest in, and/or formal involvement
with, any assistance programme. The need for a more formal and structured approach within
the Commission was, moreover, exemplified by the apparent lack of coordination in this area
among donor countries, both within the EU and more widely. Assistance on off-site
emergency preparedness has been and continues to be forthcoming from many countries and
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in many different guises but often in an uncoordinated way. In particular, there is evidence
of duplication with consequential wastage (or at best under-utilisation) of limited resources.

The OSEP Group was established in mid-1995 with the following terms of reference:

• to develop a coherent and integrated programme within the Commission to improve
off-site emergency preparedness in Eastern Europe

• to formulate priorities within this integrated programme

• to advise TACIS/PHARE (Nuclear Safety) in developing a well balanced programme
for improving nuclear safety (ie, balanced in terms of accident prevention, on-site
mitigation and off-site emergency preparedness)

• to advise the TACIS/PHARE programmes on how and where resources could be most
effectively allocated to improve off-site emergency preparedness in Eastern Europe

• to be consulted and to advise on the scope and content of all projects supported by the
Commission concerned with off-site nuclear emergency preparedness in Eastern
Europe and to evaluate their progress

• to establish appropriate means to coordinate/integrate the Commission's programme
with other bi- and multi-lateral initiatives being taken in this area, in particular to
minimise duplication and achieve a better utilisation of resources

The main objectives of the OSEP Group are:

• to contribute to improvements in local, regional, and national off-site emergency
preparedness arrangements in Eastern Europe

• to establish and/or improve arrangements for information exchange within Eastern
Europe and with the EU in the event of any future nuclear emergency

The following Directorate Generals (DG) of the Commission are currently formally
represented on the OSEP Group: ECHO (European Community Humanitarian Office), DGIA
(External Political Relations - TACIS/PHARE nuclear safety programmes), DGIII (Industry),
DG XI (Environment, Nuclear Safety and Civil Protection), DG XII (Science, Research and
Development), DG XIII (Telecommunications, Information Market and Exploitation of
Research), DG XVII (Energy) and the Secretariat-General; arrangements exist to involve
others as need or interest dictates. The secretariat and chairman of the Group are provided
by ECHO given their mandate within the Commission for coordination of disaster
preparedness activities outside the EU.

3.1 OSEP Initiatives

Following its creation the OSEP Group reviewed the Commission's existing and planned
activities in this area as an input to establishing a coherent and integrated programme of
assistance. Apart from the RODOS decision support system, being developed within the
Commission's R&D programme (see Section 2), the only other major project was the
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implementation, with support from the TACIS programme, of the first stage of an early
warning system for nuclear accidents in Belarus and Ukraine (GAMMA-1); the scope and
content of this project are described elsewhere in these Proceedings [13]. Two immediate
priorities were identified by the OSEP Group to enable it to meet its two main objectives set
out above. The first (in response to the first of the Group's objective) was to commission an
assessment of needs in each of the countries concerned; clearly these should largely determine
the nature and content of any future assistance programme. The second (in response to the
second of the Group's objectives) was to explore possible means for improving the exchange
of radiological information across Europe as a whole in the event of any future accident. The
scope and objectives of this assessment of needs are summarised below together with
initiatives being taken to improve information exchange.

3.1.1 Needs Assessment

The need for assistance in the area of off-site emergency preparedness, as part of a balanced
approach to improving nuclear safety, is beyond question. However, it was judged essential
for these needs to be prioritised, both within and between countries, in order to develop a well
considered and directed assistance programme within a constrained budget. Moreover, it was
also essential to identify what assistance had been or was being provided through other bi-
or multi-lateral assistance programmes, both to avoid duplication and to allocate future
assistance more effectively.

The objectives of the needs assessment were:

• to determine the current status of off-site emergency preparedness in each country

• to identify the nature and content of past, current and foreseen bi- or multi-lateral
assistance projects

• to evaluate current and/or foreseen arrangements

• to identify where assistance is needed to bring off-site emergency preparedness to an
adequate level

• to establish priorities for assistance within and between countries

• to prepare a data base to facilitate the implementation and monitoring of any future
EC assistance programme

The countries included initially in the needs assessment were Belarus, Bulgaria, Czech
Republic, Estonia, Hungary, Kazakhstan, Latvia, Lithuania, Romania, Poland, Slovenia,
Slovak Republic, Russia, and Ukraine. The topics to be covered by the needs assessment
include the following:

• legislative bases

• organisational arrangements and responsibilities

• on-site arrangements (in so far as they affect off-site emergency preparedness)
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• off-site monitoring and early warning

• communications (local to international)

• arrangements for informing the public

• arrangements and criteria for countermeasures

• impact forecasting and decision support capabilities

• emergency response services capabilities

• exercises and training

Consultants (ES-konsult, IGTS and ENCONET) were appointed by the Commission to carry
out this "needs assessment" to be completed in January 1996. The findings of this assessment
are being used by the Commission to develop its future assistance programme in this area.

3.1.2 International data exchange

In the event of a nuclear accident the rapid and reliable exchange of radiological information,
both within and between potentially affected countries, is a pre-requisite for timely, effective
and coherent emergency response. The timely and efficient exchange of information between
countries is of particular importance within Europe given the widespread use and dispersal
of nuclear installations and the potentially large number of countries which may be affected,
directly or indirectly, by any future accident. The establishment and/or improvement of
arrangements for information exchange within Eastern Europe and with the EU is the second
of the two objectives of the OSEP group.

Following the Chernobyl accident major improvements were made in the exchange of
information following a nuclear accident. In particular an international Convention was
established by IAEA [14] and a Decision taken by the Council of Ministers of the European
Communities [15]; the latter was implemented through the European Community Urgent
Radiological Information Exchange (ECURCE) system [16], In addition a large number of bi-
lateral arrangements have been made between neighbouring countries. More recently a pilot
project (EURDEP - European Union Radioactivity Data Exchange Plantform) [17] was
initiated to investigate improved means for data exchange, in particular in a continuous and
automatic manner; a number of topics are being addressed, including common data formats
and the possible establishment of a "European network" based on existing monitoring stations
on a 100 by 100 km grid. Notwithstanding the considerable progress that has been made
since the Chernobyl accident, it is evident that much more could and needs to be done to
make best use of the very large amounts of radiological monitoring and other data (eg,
accident consequence prognoses, etc) that would now be generated in the event of any future
accident.

The development of a system for the on-line exchange of radiological information between
European countries would greatly improve the efficacy of off-site response to any future
nuclear accident that may occur in Europe. In this context a contract was placed for Terms
of Reference to be prepared for the development and testing of a prototype of such a system.
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The following aspects were to be addressed:

• specification of the conceptual design of a European system for on-line information
exchange

• specification of a prototype system

• specification of the radiological information to be exchanged

• specification of the functional requirements of the hardware, software, data exchange
formats, etc

• development of a testing programme for the prototype including quality assurance
aspects.

This study is currently being carried out and, subject to its outcome, a decision will be taken
on whether to support the implementation of such a prototype system.
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Figure 1 Hie main elements of the RODOS decision support system
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