
HR0000115

EMERGENCY PLANNING AND RESPONSE PREPAREDNESS
IN SLOVENIA

_ R. Martincic*, A. Frlin-Lubi, B. Usenicnik
*J. Stefan Institute, Ljubljana, Slovenia, The Administration for Civil Protection and Disaster

Relief, Ministry of Defence, Ljubljana, Slovenia

Abstract
Disasters do occur and so do nuclear or radiological accidents. Experience has shown that

advance emergency response preparedness is essential in order to mitigate the consequences of an
accident.

In Slovenia, the Civil Protection Organization is the responsible authority for emergency
preparedness and response to any kind of disasters.

The Krsko Nuclear Power Plant is the only nuclear power plant in Slovenia. To date the plant
has operated safely and no serious incidents have been recorded. Slovenia nevertheless, maintains a
high level of emergency preparedness, which is reflected in the area of prevention and safety and in
the area of emergency response preparedness. The emergency management system for nuclear
emergencies is incorporated into an overall preparedness and response system.

The paper presents an overview of nuclear or radiological emergency response preparedness
in Slovenia and its harmonization with the international guidelines.

INTRODUCTION

Changes that occurred in Slovenia as a result of independence required a new
assessment of the situation in the field of disaster protection, as well as the coordination of
policies and goals. Slovenia is at present in the process of implementing its reconstructed
system of protection against natural and other disasters.

The system for protection and rescue is organized as an overall system established for
the protection and rescue of people, materials and other goods in the case of natural or any
other disasters. The National Assembly Parliament determines the most important points for
legal and system-related regulations in the field of disaster protection.

At the first level, bodies, services and organizations, whose regular activities already
include such operations, undertake protection against disasters. If this is not sufficient,
additional forces and means for protection, rescue and relief are brought in. These are mostly
forces and means of Civil Protection, which are organised as a special, designated section of
the overall safety and protection system in the country. It is obvious that state and local
authorities alone cannot provide sufficient collective assistance during disasters. Therefore the
initiative of the local population and their capabilities for individual protection are of vital
importance.

Operational implementation of protection, rescue and relief in the event of natural or
other disasters is planned through protection and rescue plans. Protection and rescue plans are
based on risk assessments, studies of the vulnerability of the living environment and other
studies and investigations relevant to protection and rescue. All of the above information is
used to determine which local communities or economic associations or other organisations
require protection and rescue plans.
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In this general context nuclear or radiological accidents fall under industrial accidents
which in turn are treated as "other disasters".

Background Information

Beside more than 400 radiation sources Slovenia also has one nuclear power plant (a
two-loop Westinghouse PWR, 632 MW electric power), one research reactor and an uranium
mine in the decommissioning stage.

The Krsko Nuclear Power Plant is located in southeastern Slovenia, in the immediate
vicinity of the border with Croatia. Construction at the Krsko site began in early 1975. The
first commissioning licence for core loading was issued only in May 1981 and the plant was
synchronized to the national grid in October 1981.

EMERGENCY RESPONSE PREPAREDNESS SYSTEM

Legal Framework

The umbrella regulation, which governs the protection of people, animals, property,
cultural heritage and the environment in case of any disaster, including natural and man-made
disasters, is the Protection Against Natural and Other Disasters Act [1], This regulation also
governs preparedness and response to nuclear emergencies. The Act charges national bodies,
local communities and organisations whose activities pose a risk to the environment with
appropriate responsibilities and duties. The Act envisages that protection and rescue plans
shall be developed for all types of emergencies that might pose a major threat to people and/or
the environment.

Given their potential consequences, there is no doubt that nuclear emergencies fall
under this category and, as a result, protection and rescue plans in case of a nuclear accident
were developed by the Krsko NPP, local communities situated in the at-risk regions and the
state (at regional and national levels).

The updated National Protection and Rescue Plan in the Event of a Nuclear Accident
[2] adopted by the Slovene Government in April 1999 serves as the basis for planning rescue
and relief measures and activities, and for ensuring those basic conditions for life, which fall
under national jurisdiction. The plan also includes response to a nuclear accident abroad,
which would have transboundary effects. It was revised and updated following the guidelines
of the International Atomic Energy Agency, mainly these in [3,4].

Lead Agencies

A key role in nuclear emergency preparedness at the national level is played by the
Administration of the Republic of Slovenia for Civil Protection and Disaster Relief (ACPDR)
at the Ministry of Defence, and the Republic of Slovenia Nuclear Safety Administration (NSA)
at the Ministry of the Environment and Physical Planning.

The ACPDR is responsible for carrying out administrative and professional tasks in
the area of protection against natural and other disasters, including the following: the
organisation and operation of emergency radiological monitoring, information and alarm
systems; the elaboration of risk assessment in cooperation with the appropriate ministries; the
management and coordination of measures for mitigating the consequences of a disaster, the
notification of potential hazards and the provision of instructions for actions to be taken
during an emergency; the elaboration of national protection and rescue plans in cooperation
with other ministries; the organising, equipping and training of national Civil Protection units
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and services, and other protection, rescue and relief forces; the provision of working
conditions for the RS Civil Protection Commander and Headquarters; the organisation,
supervision and coordination of Civil Protection units, and other protection, rescue and relief
forces (at the local and industrial plant levels); the preparation of programmes; the
organisation of protection, rescue and relief education and training, and the formation and
maintenance of national reserves of materials needed in case of an emergency.

The tasks of the NSA are defined by the Organisation and Areas of Work of Ministries
Act [5]. These tasks apply to: nuclear and radiation safety of nuclear facilities; trade in, and
the transport and handling of, nuclear and radioactive materials; the supervision and material
balance of nuclear materials; the physical protection of nuclear materials and facilities; the
responsibility for damage caused in a nuclear accident, the qualification and training of users
of nuclear facilities; the provision of radiological monitoring; the early provision of
information in case of a nuclear or radiological accident and the supervision of the
implementation of the regulations which govern the area of nuclear safety.

In a nuclear emergency, both institutions organise themselves in an appropriate
manner to provide support to the Republic of Slovenia Civil Protection Commander. The NSA
formed three professional groups covering accident analysis, dose assessment and information
and technical support. The NSA director coordinates the work of these groups and is
responsible for maintaining contact with the RS Civil Protection Commander who, on the
basis of the decisions adopted by the Slovene Government and together with the Republic of
Slovenia Civil Protection Headquarters, is in charge of the operational management of
protection and rescue activities. The RS Civil Protection Headquarters consists of
representatives of key ministries and government services, all of which are charged with
responsibilities in accordance with the National Plan, so that all aspects of a coordinated
response are ensured. In an emergency, it is not only Civil Protection units but also all
protection, rescue and relief forces, which are subordinated to the RS Civil Protection
Commander.

The same principle is used for the organisation of protection, rescue and relief forces
at the regional, local and plant levels.

Main Features of the National Plan

The National Plan follows the guidelines of the International Atomic Energy Agency
[3,4]. First and foremost we have in mind here prompt classification of an emergency, the
emergency planning zones, intervention levels, and operational intervention levels.

Accident Classification

Accident classification is the responsibility of the Krsko NPP. With respect to current
conditions, the plant shall classify any emergency as an:
1. abnormal event, where there is still no real hazard to the NPP or to the environment;
2. alert, where there is the possibility of a minor discharge of radioactive substances, or

where a minor discharge of radioactive substances has already occurred;
3. site emergency, where there is a threat of breakdown of a larger number of safety

functions and the potential hazard of a discharge of radioactive substances into the
environment, and a

4. genera/ emergency, where there is the threat of damage to, or the melting of, the reactor
core, and the threat of a breakdown in the integrity of the containment.
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It is clear from the above that the initial assessment is in the hands of the nuclear
power plant, which should immediately notify the NSA and the RS Notification Centre at the
ACPDR, which then assess the overall situation in accordance with the National Plan.

Emergency Planning Zones and Protective Actions

The National Plan postulates four emergency planning zones (EPZ):
precautionary action zone (PAZ) within a 3 km radius;
urgent protective action planning zone (UPZ) with a radius of 10 km;
longer term protective action planning zone (LPZ) with a 25 km radius, and
general preparedness EPZ covering the whole of Slovenia.

ii.
iii.
iv.

10 km

25 km

Figure 1 Emergency Planning Zones

Emergency
planning zones are
shown in Figure 1.
Upon the
announcement of a
general emergency for
example, protective
actions in the
precautionary action
zone are implemented
without any undue
delay. The same
principle applies to the
implementation of
protective measures in
the urgent and longer
term protective action planning
zones, these measures are based
on a suitable combination of the emergency class and the results of measurements. In this
sense, at least in the initial stage of an accident, operational intervention levels are of great
assistance as they help to determine suitable protective measures on the basis of measured
dose rates or contamination levels.

The following protective actions are planned for PAZ: (increased) radioactivity
monitoring; use of personal protective actions; iodine prophylaxis; ban on the consumption of
contaminated or potentially contaminated foodstuffs and water; protection of animals and
animal fodder; sheltering; evacuation and reception and provision of supplies to the
(evacuated) population under threat.

The same protective actions are envisaged for the UPZ, the only difference being that
these measures are not implemented automatically on the basis of emergency classification,
but on the basis of the results of radioactivity measurements. The RS Civil Protection
Commander, at the proposal of the NSA, decides upon the nature of countermeasures.

Specific measures relating to radiological protection and sheltering are envisaged for
the LPZ, while specific measures in the area of international trade are carried out for the
whole of Slovenia. The above listed countermeasures are also planned in case of a nuclear
accident abroad with transboundary impact.

The concept of response in case of a nuclear emergency is shown in Figure 2.
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Figure 2 Concept of response to a nuclear emergency at Krsko NPP.

Flow of Information

The RS Notification Centre notifies all responsible bodies in accordance with the
National Plan, neighbouring countries, international organisations, and regional notification
centres, which then inform bodies at the local level. The notification contains three major
pieces of information: the nature of the unusual event, the possible course of events, and
proposals for the implementation of protective actions.

It is worth stressing here that the information process extends to all entities upon the
announcement of an alert itself, although not all entities implement measures at this stage.
The decision to use this method of informing competent bodies is based on the fact that there
is a small probability that an unusual event might take place and that there is the possibility of
a rapid deterioration in the situation, and on following the principle that protection and rescue
operations are of public concern.

The activation of all bodies, and of protection, rescue and relief forces is carried out no
later than upon the announcement of a site emergency. The provision of information is carried
out via the public communications system, individual functional communications systems,
and the special communications system intended and adjusted for use in case of a disaster
(ZARE).

The process of informing the public in case of an emergency starts with the
announcement of a site emergency. General information about the emergency is
communicated via the national media, while information important for protection and rescue
operations in the most threatened zone (within a radius of 25 km from the nuclear power
plant) is also provided by the local media, particularly radio stations. Upon the announcement
of a. general emergency, which calls for the immediate implementation of protective actions,
sirens transmitting the immediate danger sign are sounded in the UPZ. At the same time, the
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public is provided with instructions on the implementation of protective actions via radio and
television broadcasts.

The drawing-up of notifications at the local level is the responsibility of the local
communities; in addition, outside the contaminated region, local communities are also
responsible for organising information centres and publishing the telephone numbers of the
advisory service which the affected population can contact for the purpose of obtaining
additional information on the implementation of protective actions, the whereabouts of their
relatives, and so on. All the information that local communities cannot collect themselves
(weather forecasts, results of radioactivity measurements, etc.) is submitted to them by
national bodies. Until the activation of the RS Civil Protection Headquarters, the NSA and
Krsko NPP prepare information, while subsequent activities are run via the RS Civil
Protection Headquarters. The Government Public Relations and Media Office, which has its
own representative at RS Civil Protection Headquarters, also participates in this process.

Maintaining Preparedness

The Republic of Slovenia Protection and Rescue Training Centre, under the
jurisdiction of the ACPDR, conducts the training of protection, rescue and relief forces.
Training is carried out in accordance with programmes prescribed by the competent minister,
and covers introductory, basic and supplementary training courses. The Plan also envisages
the training of the population in personal and mutual protection.

The following exercises are carried out as part of the preparedness for a nuclear
emergency: small-scale exercises (headquarters, communications, mobilisation, etc.) once a
year, and overall exercises for testing general preparedness every six to eight years.

The National Plan is updated every five years, or more frequently in the event of the
following: amendments to regulations, modifications to risk assessments, changes in available
forces and means, new international recommendations and experience gained in exercises.
Data, which change frequently, are checked at least annually.

For the coordination of planning and the maintenance of the National Plan, the
Slovene government has appointed a special working group in accordance with [3] consisting
of representatives of the entities responsible for formulating plans and of ministries, as well as
of independent experts.

MONITORING
PROGRAMME

The form of a monitoring
programme is determined by a
number of factors, the type and
amount of radionuclides likely to
be found in the environment, the
principal pathways of exposure, the
way by which the environment is
used by man and the characteristics
of the population, its distribution,
social activities, means of earning
its livelihood, dietary habits and
the origin of the food it consumes.
Slovenian activities in this field are just

National Monitoring
Programme

Regular
Monitoring Programme

Supplementary
Monitoring Programme

I TRIGA Reactor
Monitoring Programme

NPP Krsko
Monitoring Programme

f Zirovski vrh Mine
Monitoring Programme

r .
L- , , . , _ I Emergency1— Early Warning System . Z,

' 3 ' : Monitoring Programme I

Figure 3 Monitoring programmes in Slovenia
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one example of how these general issues are being resolved. The overall monitoring
programme in Slovenia consists of three major parts:

i. a general monitoring programme of radioactivity in the country,
ii. three specific monitoring programmes in the surroundings of the Krsko NPP, the

research reactor and the Mine at Zirovski vrh,
iii. emergency monitoring programmes.

Emergency
Monitoring
Krsko NPP

Early Phase

Iodine sampling

Early Warning System

Air sampling net

Fallout sampling net

Meteorological net

Net of predetermined
measuring locations

TLDnet

Food chain monitoring

Contamination
monitoring

Figure 4 Off-site emergency monitoring programme structure

[Aerosol sampling 1

Late Phase

The basic programme
structure is shown in
Figure 3.

The aim of the
National (general)
Monitoring Programme is to
monitor the external radiation
and the specific
concentrations of
radionuclides in the
environment and foodstuffs.
It defines sampling locations,
sampling and measurement
frequency and list of relevant
radionuclides. Yearly
assessment consists of dose
assessment to the population,
environmental contamination
assessment and some
projections. Unusual results
obtained in regular monitoring trigger a supplementary monitoring programme, which is in
fact just an extended regular monitoring programme with an objective to clarify the unusual
results.

Specific monitoring
programmes are performed in the
surroundings of nuclear facilities.
The most comprehensive one is
the monitoring programme
around the Krsko NPP. It
consists of three sub-
programmes:
Programme A
A-1 the regular monitoring

programme; it defines
locations, methods and
frequencies of monitoring
of radioactive
contamination of air, soil,
rivers, precipitation and fallout,
drinking water, human and
animal feed;

Dose rate
[measurements

DECISIONS
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protective actions
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/ Chain \
\ Monitoring /
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Figure 5 Food chain emergency monitoring
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A-2 the extended monitoring programme; it defines increased sampling rates and
additional sampling locations; it is triggered by unusual results of programme A-l in
order to clarify the problem;

Programme B the programme of effluent and intercomparison measurements;
Programme C the emergency preparedness programme of the Ecological Laboratory with a

Mobile Unit (ELMU).

While Programme A represents the regular monitoring programme, Programme B
defines sampling locations, representative samples and frequencies of sampling for control
measurements of liquid and gaseous effluents and obvious intercomparison measurements.
The aims of Programme C are intercomparison measurements between the Ecological
Laboratory with a Mobile Unit (ELMU) and Krsko NPP, overall tests of emergency
capabilities of ELMU, identification of any actual or potential weaknesses in equipment,
procedures or team skills, team acquaintance with the surroundings of the NPP, routes,
measuring locations and normal radiological parameters of the environment, and finally
improvements of the response plans, procedures and co-ordination. Programme C provides
for an adequate and efficient response in radiological emergencies of exceptional importance.

Emergency monitoring (Fig. 4 and 5) consists of an early warning system and
monitoring in EPZ. Programme A offers a sound basis for emergency monitoring. It supports
a network of fixed measuring points, a three-circle network of TL dosimeters and a network
of automatic meteorological stations with built-in gamma dose rate meters. The three basic
networks are further supported by a network of accidental TL dosimeters, a network of fallout
sample collectors (Vaseline plates) and a network of potential, predetermined measuring
locations.

CONCLUSIONS

Slovenia has a Civil Protection Organisation for coping with the emergencies. The CP
Headquarters at the national level established highly professional emergency units in different
fields of emergency response. Additional efforts to increase the preparedness of the CP staff
and units to cope with radiological emergencies have paid off handsomely and have led to
general improvements in the performance of CP, also for other types of emergencies.

Finally, a reasonable degree of preparedness has been achieved. However, there
always remain some questions and problems yet to be answered and solved. Among these one
might choose the following ones. In the near future Slovenia has to complete its own
regulations, improve adequate and effective means for public information and update
equipment and training in CP for dealing with radiological emergencies.
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