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Background

A coherent and effective off-site emergency manage-
ment is essential for nuclear fission safety. The main
aim is to take optimised decisions regarding the pro-
tection of the population and the environment in case
of necessity during a nuclear emergency.

A number of issues will have to be tackled: the
assessment of the potential (i.e. without countermea-
sures) risks and impact of the emergency situation,
the definition of the most sensible intervention
scheme which is acceptable to the society, the deci-
sion itself and finally its implementation. Besides the
purely radiological aspects, less tangible but never-
theless important factors such as economical, psy-
chological, sociological and political aspects will
influence the decision making process. As a conse-
quence, a lot of research is being performed on the
development and use of integrated decision support
systems.

Objectives
:t: To improve methods to assess in real time the radi-

ological impact to the population and the environ-
ment during a nuclear emergency.

... To support and advise the Belgian authorities on
specific problems concerning existing and poten-
tial hazards from exposure to ionising radiation in
normal and accidental situations.

;~ To organise training courses on off-site emergency
response to nuclear accidents.

Programme

Within the framework of the fourth EC Radiation
Protection Research Programme (DGXII),
SCK'CEN participated to the development of
RODOS (Real-time On-line DecisiOn Support sys-
tem), a comprehensive decision-support system for
nuclear accidents in Europe.

RODOS aims at the continuous assimilation and
analysis of data and information (e.g. plant data,
meteorological data, monitoring data) during the pro-
gression of an accident. RODOS will predict the
actual and future environmental contamination
fields. It establishes a ranked list of feasible counter-
measures, based on pre-selected criteria. RODOS
indicates the advantages and drawbacks of each
countermeasure, as guidance for decision advisors
and decision makers to optimise their decision. The
specific contribution of SCK'CEN is related to the
real-time assessment of the radiological situation in
the environment during the early phase.

On behalf of Belgian nuclear operators and in con-
sultancy with the responsible authorities for the
National Emergency Plan, SCK'CEN is continuous-
ly involved in the definition of improved methodolo-
gies and new software tools to assess the radiological
consequences in case of accidental releases.

Achievements

Real-time assessments

During the first part of this framework of the EC
RODOS project, a global investigation was done
regarding the possibilities to assimilate early envi-
ronmental data and related information in order to
assess in real-time the main environmental contami-
nation fields following a release at a nuclear power
plant. As a result a generic stand-alone source term
estimation module OSSTerm (Off-Site Source Term
module) based on standard least squares fitting tech-
niques applied to data from near-site gamma dose
rate monitors was developed, using the RODOS
atmospheric model ATSTEP. This year the module
has been implemented into the RODOS UNIX envi-
ronment with appropriate interfaces to the meteoro-
logical and radiological real-time data.

Because of the inherent difficulties of the subject,
further research activities and development work are
still necessary before this methodology reaches the
status of operational applicability. Hence, it was
decided to make this module available for the
RODOS prototype version PRTY 4.0 for distribution
to the scientific community, and not for the pilot ver-
sion RODOS PV 4.0 for distribution to a larger pub-
lic.

Nuclear emergency plan

Within the framework of the Belgian nuclear emer-
gency plan SCK'CEN has finalised its development
of the PC model "Noodplan Doel VI.03" on behalf
of the Doel Nuclear Power Plant. The model assess-
es the radiological impact of a radioactive release
using real-time stack monitoring and meteorological
data. It is also linked to a database of pre-calculated
accident scenarios to allow an immediate global
assessment of the radiological consequences of these
scenarios with the prevailing weather conditions. A
lot of flexibility has been included to cope with the
needs of the Belgian authorities involved in nuclear
emergency response. Some attention has been given
to be able to differentiate between the total dose
expected from the release and the dose still avertable
by the application of forthcoming countermeasures.
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Screen dump for the total effective dose for a fictitious release at the Doel nuclear power plant.

As an example a screen dump is provided for the
total effective dose for a fictitious release at the Doel
nuclear power plant. Doses are given with respect to
a set of intervention levels, which are user-adaptable.

Perspectives

SCK'CEN has submitted a R&D proposal for the
fifth Framework to co-ordinate further research relat-
ed to the practical improvement in RODOS by devel-
oping and integrating a common data assimilation
capabilities for off-site nuclear emergency manage-
ment.

SCK'CEN has also applied to the fifth Framework to
elaborate a coherent structure for an international
(European) training course on emergency planning
and response, and subsequently to hold it in 2000 in
Mol.
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JRC Joint Research Centre (Ispra, Italy)
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LLNL Lawrence Livermore Nations! Laboratory

STUK Finnish Centre for Radiation and Nuclear
Safety
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