
HR9800169

MANAGING A NUCLEAR EMERGENCY
ORIGINATING

FROM ABROAD

Igor Grlicarev, Slovenian Nuclear Safety Administration,
Vojkova 59, 1113 Ljubljana, Slovenia

Abstract:
The basic aspects of managing a nuclear emergency, which occurred in a foreign country, are
considered. The most important sources of information are defined by the bilateral or
multilateral conventions. The decision aiding techniques and intervention levels can
substantially improve the decision making. The experiences from the INEX-2 exercises are
presented after the Swiss and Finnish exercise.

I. INTRODUCTION

In case of a real or potential nuclear emergency the most important and also
sensitive issue is to bring a decision about whether to implement and how to
implement a countermeasure(s), which would affect the population. Regardless of
the organization of emergency preparedness in a specific country a decision has to
be taken at a certain level of the state structures. After the information about the
accident is gathered, therefore the sources of information must have been foreseen
in advance, and upon the time frame, in which the situation is developing, the
decision will have to be made sooner or later.

A specific case of a nuclear emergency is an emergency which has its origin outside
the territory of the state, which authorities have to make a decision, how to manage
this emergency situation. The fact that the event, which caused the emergency,
happened in a foreign country, does not mean, the emergency can be
underestimated. The event can happen closeioihe border (i.e. emergency planning
zone, which is typically 10-20 km from the nuclear power plant, can comprise two or
more countries), or the meteorological conditions can substantially influence the
projected doses to the population, although one might assume the event took place
far enough from the foreign country.

The paper considers possible sources of information and experiences gained during
INEX-2 international exercises, which were initiated by the OECD/NEA. In the case
of a nuclear accident in a foreign country, the possible sources of information can be:
IAEA notification according to the Early Notification Convention in Case of a Nuclear
Accident [1], notification according to bilateral or multilateral agreements, official
press releases. The radiological monitoring network (early warning system) data can
be exchanged with the neighbouring and/or other countries.
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The decision aiding techniques have been developed to assist in decision making
process. The techniques, such as cost-effectiveness, cost-benefit and multi-attribute
analysis, can facilitate the decision, but nevertheless, the most influence on the
decision making has the reliable information. In cases of insufficient and unreliable
information decision making is almost impossible.

The experience is divided in two sections: Slovenian and international. Slovenian
experience comprises the observations made during the INEX-2 exercise in
Slovenia, such as: usage of different communication channels, availability of
readings from the simulated radiological monitoring network, time labeling (if the
accident happened in a different time zone), bilateral cooperation. The international
experience covers the role of the IAEA and WMO (World Meteorological
Organization) during the accident and the quality of their services, the suitability of
Internet for the exchange of information during the emergency, the hierarchy of the
incoming information, how to provide prompt and effective public information.

The international cooperation in case of the emergency and during the exercises is
vital to assure that the information, which is given to the public, is worth to be trusted.
The non restricted flow of information is especially important to plan the
transportation and import/export of goods with the affected country and its
neighboring countries.

II. SOURCES OF INFORMATION

In considering the sources of information the aspect of communication means has
to be taken into account as well. Therefore, after identifying the sources of
information, the communication mean has to play its role to get the information to
the recipient. Some communication means can directly influence the public opinion
and their reactions (e. g. radio, newspapers, television, teletext, Internet).

//. 1 How to get the information

For the national or local authorities in a foreign country there are two the most
important sources of information:
(1) notification in the framework of multilateral agreements (e. g. Convention on

Early Notification of a Nuclear Accident),
(2) notification according to bilateral agreements.

All the above information is official, and therefore it can be taken as the most reliable
information. The other sources are more or less related to the information, which is
accessible by the public and was written or reproduced by the journalists, therefore
the distortion or even misinterpretation of the information can not be excluded.

The Convention on Early Notification of a Nuclear Accident (abbreviated Convention)
defines the facilities, in which event of any accident has to be reported. These
facilities are:
(a) any nuclear reactor wherever located,
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(b) any nuclear fuel cycle facility,
© any radioactive waste management facility,
(d) the transport and storage of nuclear fuels or radioactive wastes,
(e) the manufacture, use, storage, disposal and transport of radioisotopes for

agricultural, industrial, medical and related scientific and research purposes,
(f) the use of radioisotopes for power generation of space objects.

The Convention distinguishes between two types of information:
(A) initial notification which has to be sent forthwith to the IAEA and the states,

which are or may be physically affected. This initial notification shall comprise
the information on the nuclear accident, its nature, the time of its occurrence
and its exact location.

(B) the information, which has be provided promptly, comprising the following
data:
(a) the time, exact location where appropriate, and the nature of the

nuclear accident,
(b) the facility or activity involved,
© the assumed or established cause and the foreseeable development

of the nuclear accident relevant to transboundary release of the
radioactive materials,

(d) the general characteristics of the radioactive release, including, as far
as practicable and appropriate, the nature, probable physical and
chemical form and the quantity, composition and the effective height
of the radioactive release,

(e) information on current and forecast meteorological and hydrologicai
conditions, necessary for forecasting the transboundary release of the
radioactive materials,

(f) the results of environmental monitoring relevant to transboundary
release of the radioactive materials,

(g) the off-site protective measures taken or planned,
(h) the predicted behaviour over time of the radioactive release.

When considering the information to be supplied it is an interesting feature that in
early bilateral agreements before the Convention the information to be supplied is
in order to assess the danger. There is quite a progression in the bilateral
agreements after the Convention as the emphasis is on the minimization of
consequences and likelihood of release more and more information is transferred.

11.2 Information Means

The information means refers to technical means, which transmit the information.
The main requirement, which has to be met, is that the means are reliable enough
that the communication will not fail in case of an accident, when communication lines
are busy. The transmission rate of the normal telephone lines can not be sufficient,
therefore the dedicated telephone lines are preferred. One has to be aware that
facsimile, e-mail, Internet and similar services send the signals through telephone
network. For voice communication between the emergency personnel the use of
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radio transmitter/receiver can be encouraged.

There are information means, which are intended to transfer the information to the
public (i.e. radio, television, teletext, newspapers). It is important to keep the eye on
these media as well, because the reaction of the public and the implementation of
the counter measures can depend heavily on the news published in the media.

III. THE DECISION MAKING PROCESS

It can be assumed that it is less likely that the countermeasures in a foreign country
(I. e. affected country) are taken concurrently with the accident country: This could
only be the case, where the urgent planning zone (about 10-20 km from the nuclear
power plant) extends on the territory of a foreign country. In such a case a good co-
operation in information exchange between the accident country and the foreign
country is expected to harmonize the countermeasures which have to be the same
or similar for the population on both sides of the border. The bilateral or multilateral
agreements, which require prompt information exchange about the countermeasures,
can facilitate the decision making in the affected country.

It is more likely that the decision making process will follow these steps, in which it
was assumed that the information exchange is regulated by an agreement:
(a) the foreign country will be informed about the countermeasures in the

accident country and will carefully assess the consequences of the
countermeasures applied by the accident state in order to fully or partially
apply these countermeasures to its own population,

(b) the foreign country will be more concerned with long term effects due to the
distance from the accident (e. g. temporary relocation, decontamination,
intervention in relation to food, restrictions on travel); in many cases a foreign
country will be less affected, it will have more time to make a decision and the
decision can be based on the measurements of radioactivity in the vicinity of
the accident location.

To make decision making process easier and more effective a set of intervention
criteria (levels) has been devised [2]. In the management of accidents two phases
should be considered:
(a) in the phase of planning, prior to accident, based on a generic accident

scenario calculations (with source term, meteorological conditions, efficiency
of protective measures) for each selected scenario an optimized generic
intervention level can be derived. These generic intervention levels can be
used immediately or for a short time after the accident occurred.

(b) some time after beginning the accident a specific information about the is
available. In these case a specific intervention levels can be used as a criteria
for medium and long term actions. These specific intervention levels are
based on the specific optimization analysis which comprises actual data.

The principles of emergency planning require prior consideration of the benefit that
would be achieved by the intervention and also the harm, which would result from it.
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The decision aiding techniques (cost-effectiveness, cost-benefit and multi-attribute
analysis) can be used to identify appropriate intervention levels for a particular case.
The primary objectives of these techniques are to determine the factors influencing
the decision, to quantify them and to systemize the tradeoffs between them. The final
decision shall take into account factors, such as political, legal and cultural. It is
expected that in the case the accident occurred abroad, there will be more time to
allow the more demanding decision aiding techniques to be applied. Some of the
factors, which are considered in these techniques, are more or less quantifiable. The
more quantifiable factors are: averted individual and collective risks from exposure
to the radiation for the members of the public, the individual and collective physical
risk to the public caused by the countermeasure, the individual and collective risk to
the workers carrying out the countermeasure and the financial cost of the
countermeasure. The less quantifiable factors are: anxiety caused by the
countermeasure and the individual and social disruption.

IV. THE EXPERIENCE BASED ON "INEX-2" EXERCISES

Inspired by the experience of INEX-1 exercise [3], which was a tabletop nuclear
emergency exercise in 1993, OECD/NEA decided to organize and to sponsor the
second international nuclear emergency exercise INEX-2. The recommendation has
been given to devise INEX-2 as a series of regional exercises. In each region one
accident-host country will integrate the exercise objectives into a national exercise,
and this will form the core of INEX-2. Following the scenario in the accident-host
country, border countries and far-field countries will participate simultaneously,
activating their own emergency organization and existing bilateral and multilateral
notification and communication agreements. The concept of communication during
the exercise is the separation of the domestic part from the international part:

the exercise is designed as the national exercise and all communications for
the national part are the same as would be in case of the national exercise,
the exercise direction serves as the link between the national and
international part: all communication to the international participants goes
through the exercise direction. The international players can not directly
communicate with the players in the accident-host country.

In November 1996 INEX-2 exercise was organized in Switzerland and in April 1997
the exercise in Finland took place.

IV. 1 Slovenian Experience

(1) National versus regional (local) level: During the Swiss exercise besides the
participation of the organizations at the national level, one Regional Civil Protection
Headquarters was activated to test the communication and to pass the relevant
information and/or orders from the National Civil Protection Headquarters (NCPH)
to the Regional Civil Protection Headquarters. Due to the nature of the event there
were no specific action to be required from the regional Civil Protection
Headquarters, therefore this unit has little to do during the exercise, because there
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were no special provisions in the national scenario for them.

(2) The decision making was satisfactory covered during the exercises, except that
the prime minister or his cabinet were neither involved neither simulated. In the
decision making only the top level was involved (i.e. national level), maybe in some
cases the regional initiative could emerge. The "regional decision making" was not
tested during the exercise. The release during the Swiss exercise neither the
accident progression did not request any countermeasures to be taken in Slovenia
and neither in Switzerland.

The decision making was done by the NCPH. Since Slovenia had been a far-field
country no specific countermeasures were recommended, but nevertheless the
NCPH trained the monitoring of the situation, communication between the state
institutions and public information.

(3) For both exercises there were no calculated data from the radiological monitors
of the national radiation monitoring network in national scenario. For the Swiss
exercise the release could have been larger and such simulated data could have
been required by the players.

(4) Sometimes it could be confusing, if the time in the country of the accident is
different than the local time in the participating country, using one time is
recommended. Between the Slovenian players some inconsistencies were observed
due to different time, because the event happened in another time zone. The strict
labeling "CET", "UTC" is advised, whenever the time is quoted.

(5) Simulated media pressure is necessary to keep the players busy and to enhance
and speed up the generation of press releases.

(6) These two exercises were a unique opportunity to test the emergency plan for the
accident in a foreign country in such a large scale exercise: the typical observation
regarding emergency plan was that the experts can not know all the details from
different nuclear power plants around the world and they have to adapt to a
particular situation, the sources of information are much less defined than for the
emergency plan, which covers the accident in their own country.

(7) In spite of the fact the Finnish exercise was organized less than six months from
the previous (I. e. Swiss) exercise certain improvements have been made:

only organizations at national level participated as players in the exercise,
because it turned out, that the regional level can not be kept very busy during
such exercises, when the main information flow is from the IAEA,
the participation of one ministry through (I. e. Health Ministry) was foreseen
in the national scenario. None of the ministries participated in the previous
exercise.

(8) The general impression of the observers during the Finnish exercise was that the
players performed their tasks better than in the Swiss exercise, because the players
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were mostly the same and they got used to each other and to the type of work, which
is expected from them.

(9) Communications: During both exercises for a limited period of time the
teleprinters should be used (communication : IAEA - national contact point), and on
the national level (at least in case of Slovenia) the radio and cordless
communications should be used and tested.

(10) In the field of public information the press releases were jointly prepared by the
Slovenian Nuclear Safety Administration, which produced the draft version, and by
the NCPH, which modified the draft to the final version. It turned out that this process
sometimes takes so much time, that at the time the message is released (sent to the
media), it does not contain the updated information (the situation during the course
of press release preparation has changed).

(11) During the course of the exercises one might identify two needs:

a database containing the data of different nuclear power plants around the
world shall be established. The data will consist of relevant parameters, which
are needed for the assessment of accident progression (e. g. containment
volume, containment design pressure, the amount of fuel in the core, volume
of primary coolant, volume of refueling water storage tank, full flow of the
safety injection pumps, effective full power days since startup, etc.).
for the multilateral exchange of the information during the emergency: a
password protected home page on the Internet for each participating country.
This page would contain the information about the recommended
countermeasures for the population, measurements from the radiological
monitoring network and official press releases. The data would be regularly
updated. Any participating country could get the this information about any
other country (affected, neighboring or far-field) practically real time with the
desired browsing frequency. Through this exchange of information the
proposed countermeasures could be easily harmonized between neighboring
countries.

/ V. 2 international Experience

The international experience of the Swiss and Finnish INEX-2 exercises can be
summarized as follows:

there is the media, which will often know the information first, thus monitoring
of news media can be an important source of early information,
information format must be compatible with the means of information
transmission,
sources of easily available generic plant information should be organized,
scenarios with quickly developing situations and small releases should be
included in the emergency response training,
the INES scale of nuclear events has several uses which must be clarified
(provisional and final rating),
teletext can be a very useful means of transmitting official information,
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modern information transfer techniques (Internet, e-mail) should be further
explored (data security, graphical information transmission),
specific plant data (system drawings, emergency management programme
description, environmental monitoring programme details, etc.) should be
available,
the identification of key data is still necessary, particularly for information in
the early phase (countermeasures implemented, monitoring data, official
statements, etc.).

V. CONCLUSIONS

Managing a nuclear emergency which occurred abroad is in certain aspects similar
to the emergency in a home country, but there is a clear distinction, which requires
co-operation at least in information exchange to assure efficient decision making.
Similarity is in managing the consequences and applying the countermeasures, and
the main distinction is that the accident is not managed at the location it had
occurred.

The measurements of the on-line monitoring systems will have to be exchanged in
between foreign countries (especially between border countries) to provide realistic
input in the dose assessment programmes and to fully employ decision making
techniques. More bilateral or multilateral agreements on communication the
monitoring data between the countries will have to be agreed in future, therefore the
common protocol for international on-line data transfer should be determined and
accepted by the most of the countries and IAEA could promote this issue. The need
for the on-line reliable database with relevant data (project parameters which could
be used for determination of accident progression) on all nuclear power plants could
substantially improve the decision making in a foreign country. Harmonization of
countermeasures, which are based on the same or similar intervention levels,
between the countries is vital to gain the public confidence, that the country is
capable to manage the consequences of a nuclear accident .
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