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ABSTRACT

The new structure of a national emergency response plan in the case of nuclear accident is
based on general requirements of modernization according to international recommendations;
with a new Technical Support Center as a so-called lead technical agency; with the plan
adapted to the organization of the Civil Protection; with all necessary elements of preparedness
for the event of a nuclear accident in Krsko NPP and Paks NPP; and with such a plan of
procedures that will, to the greatest possible extent, be compatible with the existing plans in
neighboring countries Slovenia and Hungary

The main requirement that directs a new organization scheme for taking protective actions in
the event of a nuclear accident, is the requirement of introducing a Technical Support Center.
The basic role of TSC is collecting data and infonnation on a nuclear accident, analyzing and
estimating development of an accident, and preparing proposals for taking protective actions
and for informing the public. TSC is required to forward those proposals to the Civil
Protection, which on the basis of evaluation of proposals makes decisions on implementation
and surveillance of implementation of protective measures.

INTRODUCTION

The improvement of the existing national emergency response plan in the case of nuclear
accident is based on the following general requirements:

• to modernize the obsolete national plan of procedures in the event of a nuclear
accident in Krsko NPP in such a way as to define a new organization scheme of all
participants in the plan, according to international recommendations,

• to set up the organization scheme in such a way as to, instead of the so-called
Operational Group of Experts, introduce a new Technical Support Center as a so-
called Lead Technical Agency (LTA), i.e. an office for which obligations and
responsibilities should be defined as clearly as possible,

• to adapt the plan to the existing level of organization of the Civil Protection, but
also to define additional requirements which the Civil Protection should meet,

• to complement the plan so that it would include all necessary elements of
preparedness for the event of a nuclear accident in Paks NPP,

• to make such a plan of procedures that will, to the greatest possible extent, be
compatible with the existing plans in Slovenia and Hungary.
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The most critical issue is a new organization, and it is necessary to reach a consensus on this
problem of all participants involved. Namely, if the organization scheme would be set up in an
appropriate way, and if obligations and responsibilities of all participants would be defined as
clearly as possible, the further development of the plan would become much more simple to
define. However, the issue of organization is at the same time very sensitive and in itself very
complicated. The common feature of all several analyzed systems, from Belgian through
Slovak and Slovenian up to Hungarian, is primarily a complex organization. It is however
understandable, since in emergency conditions all available state resources must be efficiently
engaged.

ORGANIZATION

The new organization scheme is based on introduction of a so-called Technical Support Center
(TSC) that should unite all functions that in the existing organization scheme were divided into
an Operational group of experts (OGS), and many other expert institutions such as the
Meteorological and Hydrological Service of Croatia (MHSC), the Ruder Boskovic Institute
(IRB), Institute for Medical Research and Occupational Health (IMI), etc. According to this
suggestion (Figure 1), the main participants in the basic organization scheme would be the
Department of Nuclear Safety (DNS) at the Ministry of Economy, the Republic Center for
Notification and Monitoring (RCNM), the Technical Support Center and the Civil Protection
Headquarters (CPH).

Planning of protective actions in the event of a nuclear accident would be, according to the
proposed organization scheme, carried out in the following way:

• In case accident happened on a further distance from the Republic of Croatia,
Croatia would be immediately notified through IAEA, i.e. an international
notification system (IAEA ERS). Organizations authorized for receiving such
information in our country are the Department of Nuclear Safety at the Ministry of
Economy and the Republic Center for Notification and Monitoring (RCNM) at the
Ministry of Defense. A stand-by officer would immediately inform and summon the
TSC and the Civil Protection Headquarters. The TSC will then on the basis of
received information, data and measurement results, and on the basis of analyses
and estimates of potential development of the accident, propose to the Civil
Protection Headquarters necessary protective measures for protection of
inhabitants. CPH will then take over the organization and implementation of
protective actions in the field. Moreover, it is the TSC obligation to prepare and
propose to the CP Headquarters the information for the public.

• In case accident happened in one of the two neighboring nuclear power plants
(Krsko NPP and Pak.s NPP). since bilateral agreements on this matter are to be
signed, notification about occurrence of a nuclear accident will performed directly,
which does not exclude the IAEA notification system. Thus, the first information on
the accident will come from the Technical Support Center in Krsko, or from the
Informational Center for the Event of an Accident in the Republic of Hungary
(CEARH). On the other hand, monitoring system for early notification, in case a
radioactive cloud would spread towards the territory of the Republic of Croatia,
will promptly indicate the possible protective measures that need to be taken. Of
course, it is expected that the intervention level values (generic and operational), as
basis for elaboration of proposal of protective measures, will be defined soon. After
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DNS or RCNM summon the members of the TSC and inform the CPH, the TSC
takes over any further communication with appropriate institutions in Slovenia
(SANSRS, State Administration for Nuclear Safety of the Republic of Slovenia) or
in Hungary (TSAB, Technical Scientific Advisory Body), and with other relevant
institutions. At the same time, CPH should take over communication with
organizations on the appropriate level, such as the Civil Protection Headquarters of
the Republic of Slovenia (CPHSRS) and the Operational Headquarters of the
Republic of Hungary (OHRH). Further procedures of functioning for the TSC and
the system as a whole will be carried out in the way described in the previous case.
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Figure 1 - Basic organization scheme

TECHNICAL SUPPORT CENTER

The main requirement that directs a new organization scheme for taking protective actions in
the event of a nuclear accident, is the requirement of introducing a Technical Support Center
as a LTA organization. The basic role of TSC is in collecting data and information on a nuclear
accident, in analyzing and estimating development of an accident, and in preparing proposals
for taking protective actions and informing the public. TSC is required to forward those
proposals to the CPH, which on the basis of evaluation of proposals makes decisions on
implementation and surveillance of implementation of protective measures. According to this
proposal, TSC is organized into three -expert groups, for the purpose of successful
implementation of the above listed activities (Figure 2):
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an expert group for environmental monitoring (EG1),

• an expert group for risk analysis and assessment of potential consequences (EG2)
and

an expert group for preparation of draft decisions (EG3).

Expert group for environmental monitoring (EGl)

The expert group for environmental monitoring would be comprised of experts from IRB
(national early warning system with a Center in Zagreb), IMI (collector stations, measuring
stations with thermoluminiscent dosimeters, the Central Laboratory, a mobile unit) and MHSC
(monitoring and weather forecasts). The main task of this expert group would be in processing
the measured data, their interpretation and formulation into a form suitable for further
utilization by the expert group for risk analysis and assessment of potential consequences, and
subsequently, for the work of the group which prepares draft decisions. Institutions that are
members of this group are expected to nominate their experts who are to be engaged in set-up
of the TSC and whose basic task would be the elaboration of a transparent proposal for mutual
connection of their systems and elaboration of operational procedures which would describe in
detail the ways of functioning and communicating, as well as responsibilities and obligations of
the expert group for environmental monitoring
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Figure2 - Organization of the Technical Support Center

Expert group for risk analysis and assessment of potential consequences (EG2)

The expert group for risk analysis and assessment of potential consequences of a nuclear
accident would be comprised of experts from the Faculty of Electrical Engineering and
Computing (FEEC), and from IRB. The task of this group would be to, based on data
received from the group EG 1 and other relevant information which refer to basic
characteristics of a nuclear accident, make necessary analyses and assessments of further
development of accident scenario, by applying appropriate engineer methods for fast
calculations and computer programs. The results reached by this expert group would thus
become the basis for formulating draft decisions on protective measures that need to be taken.
This expert group would use the following tools:
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• engineer methods and computer programs for fast calculations such as GASPAR,
PLUDOS, RASCAL and PLUMEX, or agency code INTERRAS and

• more sophisticated and demanding computer programs such as COSYMA
(developed within EU) and MACCS (developed in Sandia NL in USA).

Namely, the first set of tools is characterized by a simplicity of application and quick response,
but also by a conservatism of basic assumptions, and thus by a high vagueness of results.
However, in nuclear emergency conditions, when it is essential to take urgent protective
measures, one has no alternative but to apply such tools for necessary analyses. The second set
of tools is characterized by a more sophisticated hardware, greater number of entries and
slower response, but it gives much more precise results. This advantage of computer programs
COSYMA and MACCS is particularly highlighted in post-accident period when it is necessary
to, based on precise analyses and other means of evaluation like the radiological monitoring,
define long-term countermeasures. Namely, in post-accident conditions the speed of response
of a computer program is less important than its accuracy. Furthermore, by application of these
computer programs it would be possible to check the results acquired by application of
computer programs for fast calculations and thus significantly reduce vagueness that is inherent
to fast and quite rough, i.e. conservative calculations. Therefore it is proposed that this expert
group would be developed on two levels, one that would be represented in TSC (fast
calculations) and the other that would be set up at FEEC, Department of Power Systems. In
both cases it is obvious that the authors of the Study, as a pragmatic solution for this project
phase, propose application of the so-called off-line computer programs; however, it is clear
that in the near future a need would arise for on-line computer programs, i.e. for software
connection of the system for environmental monitoring with appropriate computer programs
into an integral entity

Expert group for preparation of draft decisions (EG3)

The expert group for preparation of draft decisions would be comprised of DNS staff, staff of
the Department of Sanitary Inspection (DSI) at the Ministry of Health and the Hazardous
Waste Management Agency (HWMA). The task of this expert group would be preparation and
formulating of draft decisions for protective measures that need to be taken in the event of a
nuclear accident. A formulated draft decision, as well as information and instructions for the
public, this expert group would be required to forward to the competent Civil Protection
Headquarters. In order to fulfil their tasks, this expert group would primarily have to analyze
the so-called avoided, that is, Advertable Doses and the so-called Almost Always Justified
Intervention Level (AAJIL). and based on that determine the values for:

• Generic Intervention Levels (GIL).

• Generic Action Levels (GAL) and

• Operational Intervention Levels (OIL)

Understanding of this terms represents a basis for taking appropriate countermeasures which
mainly include.

• sheltering,

• prophylaxis by stable iodine tablets.

• evacuation, i.e. temporary or permanent transfer of population and
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• restriction of food products and protective measures in agriculture.

The TSC: location, procedures, experts and the manager

Since it is commonly known that in emergency conditions a dislocation of institutions, i.e.
appropriate expert groups which participate in defining a proposal for taking protective
measures, cannot be an advantage under any circumstances, it is proposed that the Technical
Support Center be located at the Ruder Boskovic Institute. IRB is, as a location for the TSC,
the most suitable option since it is equipped with the monitoring system for early notification
which is one of the most important links in the chain of requirements for sound functioning of
the TSC. However, it also means that [RB should provide adequate facilities for the work of
all previously listed expert groups (3 or 4 smaller rooms with total surface area of 70 - 100
m2), and that the rooms should be equipped with highly sophisticated equipment for emergency
communication and other necessary equipment.

Such organization of the TSC requires a high level of formalization of functioning, meaning
that it is necessary to elaborate a number of documents which would define in detail the
obligations and responsibilities of the TSC as a whole, and thus of all expert groups it is
comprised of The work on these documents, and on elaboration of operational procedures for
work of each particular expert group is being pointed out as one of the priority tasks in the
next phase of project development.

There are proposals that the TSC, in emergency conditions, should be comprised of 2-3
members in the expert group for environmental monitoring (IRB, IMI and MHSC), 1-2
members in the expert group for risk analysis and assessment of potential consequences
(FEEC, IRB) and 1-2 members in the expert group for preparation of draft decisions (DNS,
DSI and HWMA), what with the manager of the TSC gives a total number of 5 to 8 experts.

Moreover, at least 2 experts should be available at FEE, who will work on application of more
precise and sophisticated computer programs. All staff members must have replacements,
meaning that 10 to 20 experts must be engaged, who, besides their regular duties and jobs in
their respective institutions, should be educated and trained for work in the TSC. The IRB
personnel situated in Zagreb, IMI personnel in the field team in mobile measuring unit and the
Central Laboratory, and personnel from MHSC. DNS and other institutions, who in the event
of a potential nuclear accident represent the expert support to the work of the TSC, should be
added to this number

TSC should have its full-time auxiliary technical staff. The number of full-time employees
should not be more than two Their task would be installing and maintenance of equipment
necessary for an undisturbed work of TSC

The organization scheme includes a post of a manager of the TSC. It is proposed that the head
of the DNS be nominated to this position A manager of the TSC is the first person to be
informed about the nuclear accident, and he will on the basis of already received information
decide on the need to summon the TSC. The manager is responsible for preparational
activities, work and training of the TSC and for draft decisions on protection measures that are
forwarded to the Civil Protection Headquarters

ORGANIZATION REQUIREMENTS FOR CIVIL PROTECTION
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Figure3 gives a layout of connection between TSC and Civil Protection Headquarters. The
Figure also reveals requirements imposed to the CPH on the basis of the proposed organization
scheme.

Besides the already mentioned proposal that the CPH in the event of a nuclear accident in
Krsko NPP and Paks NPP takes over communication with the appropriate institutions in
Slovenia and Hungary, expert support should be provided within CPH for evaluation of draft
decisions coming from TSC, i.e. its expert group EG3. Furthermore, since within the structure
of CPH there already are units for radiation-biological-chemical (RBC) protection, it is
necessary to clearly define the competence of the Headquarters and the TSC, i.e. its expert
group EG1, so as to prevent unnecessary overlapping of authorities.
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Figure 3 - TSC and CPH interface
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The fact that the Ministry of Health is competent for the field of radiological protection and
that it participates in the TSC through its Department of Sanitary Inspection (DSI), and the
fact that there are RBC units within the CPH, offer an oportunity to develop, within the plan of
procedures in the event of a nuclear accident in NPP Krsko and NPP Paks, separate
procedures that would refer to minor radiological accidents. Namely, due to a wide scope of
application, intensity of radiation, radionuclide content, special protection that need to be taken
at transport, management and temporary disposal, and particularly the unwanted impact on
human health in case of uncareful handling or potential loss of a sealed radiation source, a
special attention is often given to the so-called minor radiological accidents within the major
plans of procedures in the event of a nuclear accident. In the event of such minor accident a
procedure for taking protective actions could be, although to a much lower degree, similar to
the previously described one. The difference is that in some cases it would not be necessary to
summon the TSC. For that reason it is necessary to make a classification of minor radiological
accidents, i.e. a classification of radiological accidents for which the summoning of TSC must
be performed. In any case, it is proposed that the report on a radiological accident, no matter
how small, be submitted to the TSC Namely, it is proposed that within the TSC a data base
would be organized, containing information on nuclear and radiological accidents and
protective measures that had been taken, the impacts of particular protection measures etc., in
order to gather experience and further improve the functioning of the TSC. However, this
issue, along with numerous other issues initiated by the elaboration of the Study, need to be
analyzed in co-operation with the Ministry of Health and the Ministry of Internal Affairs, with
a purpose of achieving an efficient level of organization corresponding to the present situation
in our country.
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