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Abstract

The present Belgian nuclear emergency planning and preparedness is based on
experience cumulated since the early eighties. This paper describes the
organisation, actuation process, the emergency planning zones and the applicable
intervention guidance levels. The role of AVN as on-site inspector, nuclear
emergency adviser and emergency assessor is explained as well as its human and
technical ressources. Finally the paper presents briefly the experience feedback on
emergency exercises and training in Belgium as well as AVN's views on some
debatable topics.

1. Belgian Nuclear Emergency Plan
1.1. General Description
The Belgian regulation related to emergency planning/preparedness is covered by the Royal
Decree of 27lh September 1991 which describes the National Emergency Plan (NEP) for
nuclear risks on the Belgian territory. It requires that each organisation (licensees, authorities,
national institutes, ...) involved in a nuclear emergency describes its own internal EP-
organisation and submits it to the competent authority (Ministry of Internal Affairs).

The NEP has been established mainly in view of evolutive events needing modulated response
while keeping the opportunity to give a quick reaction to a sudden event, which has (or might
have) direct consequences for the population. The off-site operations are led at the federal
level by a "Governmental Crisis Centre" (GCC). The implementation of local operational
actions and intervention teams is managed at the provincial level. The Licensees located on the
Belgian territory remain responsible for the operation of their installation and for the safety of
all the people on the site (site personnel as well as contractors or visitors).

The NEP deals essentially with the off-site emergency planning aspects and defines:
- responsibilities and competencies within the NEP of all involved organisations (including

authorities at federal and local levels, national institutes including AVN, international
organisations and the licensees)

- overall organisation of the off-site emergency plan
- rules for notification and information by the licensees to the GCC
- how radiological conditions should be evaluated
- how the population should be warned and informed of a radiological emergency situation
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- all foreseen protective measures in case of a radiological emergency situation including
direct protection of the population (sheltering, distribution of iodine tablets, evacuation,
decontamination), medical intervention plan, limitations of consumption of food and water,
protective measures regarding agriculture,...

- necessary infrastructure and means (includes GCC, mobile and fixed measurement
equipment, laboratory measurements,...)

- requirements concerning training and exercises
- requirements involving general preventive information of the population living in the

emergency planning zone around a nuclear site
The GCC is composed of several units, called "cells" which operate under the responsibility of
the emergency director of the Authorities (Minister of the Internal Affairs or his
representative): the "Decision Cell", the "Evaluation Cell", the "Measurement Cell" and the
"Information Cell". The GCC provide also logistical support to the different units (in terms of
personnel and materials, such as communication means,...).

The Decision Cell is the official leader of the conduct of the operation in case of an emergency.
On basis of the advises from the Evaluation Cell and taking into account other aspects
(feasibility, efficiency, socio-economical impacts, ...), the Decision Cell decides then upon the
countermeasures and their extents to be taken in order to protect the population and the
environment. Such decisions are then transmitted for practical execution to the Provincial
Crisis Centre, managing all the multidisciplinary intervention teams (fire brigades, civil
protection, police, medical emergency services,...).

The Evaluation CeU, composed of representatives of experts from ministries (in charge of
nuclear topics and state organisations) as well as weather and other technical experts, proposes
countermeasures for protecting the population and the environment. Therefore, this cell
gathers and evaluates all information received from the affected installation and the off-site
radiological measurement results received from the Measurement Cell. It evaluates the
installation status and its estimated time evolution in order to assess the real or potential impact
of the event. The scope of the countermeasures strongly depend of the emergency phase.
Three specific phases can be taken into consideration :
- the Urgent phase (or short-term phase), where protective actions for the population should

be considered : sheltering, evacuation, iodine prophylaxis, access control and food bans;
- the Intermediate phase (or mid-term phase), where, in addition to protective actions of the

urgent phase, relocation, decontamination, water and food controls, medical care should
also be considered;

- the recovery phase (or long-term phase), where access control, relocation, water & food
controls and environment decontamination should be considered

The Measurement Cell co-ordinates all the activities related to the gathering of field
radiological information (external radiation of the air and of the deposits, samples
measurements, ...) transmitted either by the automatic radiological measurements network,
called TELERAD, or by the field teams. The Measurement Cell works in close collaboration
with the Evaluation Cell.

The Information Cell is in charge of communications with the media and the population as well
as international organisations (IAEA, EC) and the neighbouring countries. The content of the
information transmitted is supervised by the Decision Cell, in collaboration with the Evaluation
Cell.
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The general structure of the NEP is given in the figure 1 hereafter.
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Figure 1: general NEP structure in Belgium

1.2. Activation Process
The plant has to report the incident or accident according to a notification scale and proposes
at the same time the alarm level. In Belgium there are five notification and four alarm levels
and for each level the notification criteria are defined (they are here represented in simplified
form):

level 0 ("Pre-alert" - no corresponding alarm level): notification of an incident not requiring
the activation of the off-site emergency plan.
level 1 ("Site alert"- alarm level U1): notification of an accident which is restricted
radiologically to the site. The degradation of the installation is such that it could further
degenerate with impact on the population, but the releases, if any, are still small.
level 2 ("Food contamination impact"- alarm level U2): notification of an accident which
does not require protective actions for the population, but measures related to the food chain
and the water may be necessary. Serious real or potential defects occur in systems which are
essential for the protection of the workers and the public.
level 3 ("Population impact"- alarm level U3): notification of an accident which will require
protective actions for the population (sheltering, stable iodine administration, evacuation).
The degradation of the plant is such (or is imminent) that radiological releases, requiring
protective measures for the population, are probable.
level 4 (alarm level U4): notification of an accident which requires urgent and immediate
protective measures for the population (sheltering and KI prophylaxis) without any impact
evaluation by the federal authorities in the GCC.

In such case, the responsibilities for action is directly taken up by the local (provincial)
emergency centre without any implication of the GCC and its Evaluation Cell.
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As soon as the GCC will be operational, their subsequent evaluations will lead to possible
further - or adapted - actions.

1.3. Emergency planning zones (external exposure, ingestion)

The Belgian EPZ are the following :
evacuation : 10 km for nuclear power plants, 4 km for other nuclear installations
sheltering : 10 km for nuclear power plants and other nuclear installations
KI tablets : four zones are foreseen with the following characteristics (see also §4.2 for

more details):
O 0-10 km: full personal pre-distribution of KI tablets with specific information

campaign
© 10-20 km: specific information campaign without personal pre-distribution of KI

tablets
© 20-30 km: general information campaign with constitution of provincial stocks of

KI tablets
© rest of the country : general information campaign

1.4. Belgian intervention guidance levels (country specific)

The intervention guidance criteria for the off-site emergency plan, also called Emergency
Reference Guidance Levels (ERGLs), taken into account in Belgium follow the general
internationally recognised principles, i.e. :

(a) the proposed intervention should do more good than harm, i.e. the reduction in
detriment resulting from the reduction in dose should be sufficient to justify the harm
and the costs, including social costs, of the intervention (justification of intervention);

(b) the form, scale, and duration of the intervention should be optimised so that the net
benefit of the reduction of dose, i.e. the benefit of the reduction in radiation detriment,
less the detriment associated with the intervention, should be maximised (optimisation
of protection).

The ERGLs for the three main protective actions (sheltering, evacuation and iodine
prophylaxis) have been developed yielding a range of values. If the predicted doses exceed the
lower level, implementation of the protective measure is desirable, but not essential. Above the
higher level, action should be taken whatever the circumstances. Deviation from this procedure
during an emergency should be justified (particular circumstances such as bad meteorological
conditions or unforeseen complication,...).

ERGLs applied in Belgium in case of an emergency
Sheltering : 05-15 mSv total effective dose over 24 h

The values are to be considered as avertable total effective doses integrated over 24 hours
e.g. taking into account all exposure pathways (cloudshine, inhalation and groundshine)
with a reduction factor associated with the sheltering. However, in practice, these ERGLs
can however be considered as expected total effective doses, essentially due to the
easiness of implementation of sheltering (which leads therefore to limited adverse effects).

Iodine prophylaxis (e.g. KI tablets): 50 mSv thyroid dose due to inhalation (during the
estimated cloud duration)

The value is based on children and is to be considered as avertable thyroid dose induced
by the inhalation of iodine contaminated air during the cloud travel. In practice, the iodine
prophylaxis is to be coupled with the sheltering protective measure, so that the evaluation
of the avertable thyroid dose should also include the representative sheltering reduction
factor associated with the sheltering countermeasure.
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Evacuation : 50-150 mSv total effective dose over two weeks
The values are to be considered as avertable total effective doses integrated over two
weeks and despite sheltering e.g. taking into account all exposure pathways (cloudshine,
inhalation and groundshine) and a reduction factor associated with the sheltering to be
applied during the first day.

2. Organisation and role of the regulatory body
The organisation put into place by the regulatory body (AVN) to fulfil its missions in the frame
of NEP has been integrated into the current organisation to ensure normal legal missions.

In this specific frame, AVN has established a set of procedures grouped in a "manual"
(Assessment & Inspection Manual - Nuclear Event Response : AIM-NER). These procedures
describe completely the organisation and tasks of AVN in the frame of NEP, including other
aspects such as the training of personnel, the use and maintenance of material.

The role of AVN during an emergency can be split into three aspects :
=> an advisory role in the national emergency plan: the presence of a senior officer in the

GCC has proven to be very useful: his knowledge of the plant and the understanding of
the incident is very effective for the members of the Evaluation Cell;

=> a supervision role on site: verification of the respect of the on-site emergency plan,
especially concerning the evaluation of the radiological impact by the plant and the
communication of the results and of the general status of the plant to the GCC;

=> support and independent evaluation in Headquarters Emergency Centre (HEC):
general coordination, technical and logistic support of the AVN crisis team, use of
alternative codes for impact calculation, use of codes for evaluation of damage,
alternative evaluations using specific boundary condition hypotheses (e.g. sensitivity
calculations).

To achieve these roles and missions, 5 roles on duty (one for each of the two Belgian nuclear
power plants sites, one for the other nuclear installations, one for the GCCs Evaluation Cell,
one for technical support) are established in order to be able to fulfil 4 emergency functions
(one representative in the GCC, one inspector on the affected site and 2 support &
coordination functions in the AVN's HEC). Each of the persons on duty carry permanently a
pager, which is also used for normal communication purposes. A weekly test is carried out in
order to guarantee the operability of the equipment and of the persons on duty.

The following groups are activated in case of an emergency:
- AVN representative in the GCC:

- gathering and evaluation of all necessary information on the concerned installation;
- evaluation of the installation status and its possible technical evolution;
- evaluation of the real or potential radiological consequences of the accident in order

to advise on protective and/or intervention measures for the population and the
environment.

- AVN representative on the affected site:
supervision on site (verification of the licensee actions, information on installation
status, the releases, the impact of calculations and measurements,...)

- gathering all relevant information to be transmitted to the AVN's HEC.
- AVN headquarters link:

- Co-ordination of all the emergency activities of AVN;
- Support to AVN's experts present on the affected site and in the GCC;
- Contact with internal and external authorities;
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- Establishment of technical reports.
- AVN radiological impact evaluation

Independent evaluation of the radiological impact.

The technical and logistical means available in the HEC are the following:
- General documentation (emergency plan and procedures of the sites,...)
- Computerised means to evaluate the radiological consequences
- Manual means to evaluate the radiological impact (standard tables, simplified

procedures....)
- Communication means: phones, fax, automatic message recorder
- Uninterruptible power source (autonomy of at least 1,5 hour) and electrical generator

The general structure of the AVN emergency organisation is given in the figure 2 hereafter.

AVN Headquarter Emergency Center

Technical files

UPS & motor generator automatic message
recorder

GCC / Evaluation Cell

Affected site

Figure 2: AVN's HEC

3. Experience feedback
- Importance of good management & co-ordination
- Importance of communications:

secured/dedicated/alternative lines (e.g. using herzian cable, satellite telephone/fax)
. standardised information (form, content) enhancing rapid and sufficient basic information

- Importance of predictions of future releases/impacts in relation with the averted doses
evaluations (see also §4.1).

- Importance of the uncertainties involved in the impact calculations. Various input factors
that are used are subject to uncertainties. A main factor is the meteorological condition and
in particular the direction of the wind. If the plant is situated at the seaside or in a valley.
local wind directions can prevail which are much different than the one at some distance
from the site. The evaluation of the weather conditions (classical, sodar) as well as the
measurements on the field are important elements.

- Importance of measurements in the field (using vehicles, helicopters, local network) to
adapt already taken protective measures. They have to confirm the predictions made. They
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should play an important role in the decision making, at least after the fust hours of the
beginning of the releases.

- Validation of impact calculation codes
- Training of supporting organisations outside the plant (e.g. fire brigade): psychological

effect is very important

4. Special topics
4.1. Intervention guidance levels and their correct interpretation
The intervention guidance levels (ERGLs) should be correctly understood and interpreted by
all main organisations involved in order to be able to adequately define and implement
protective measures for the population and the environment. In particular, the "avertable
dose" concept and the associated practicable aspects in the evaluation of the radiological
consequences of an emergency (e.g. essentiaJ information and data to be transmitted, impact on
evaluation models, ...) should be adequately and fully understood as well as regularly practised
during exercises.

4.2. Belgian policy on Kl pre-distribution
The distribution of iodine potassium tablets (KI) is one of the direct protective measures for
the population described in the NEP. The pre-distribution of such iodine tablets foreseen in the
Royal Decree of 1991 has as objectives :

- to limit the collective thyroid dose by "time profits";
- to limit the collective effective dose avoiding any perturbation of the sheltering

protective measure;
- to relieve the intervention and rescue teams during an emergency;
- to provide didactic information to the concerned population, at the time of the pre-

distribution campaign.
Different pre-distribution methods were initially investigated, e.g. home deposit, mail
distribution, voluntary KI withdrawal at the town office, ... After discussions and analyses, the
KI pre-distribution policy was decided by the Ministry of the Internal Affairs in April 1997 and
described succinctly in the table I hereafter. The pre-distribution and information campaigns
should normally occur in the second part of the year 1998.

fc .:v;:|:3;fl !: :;:v::; Kl distribution & Information campaign
Zone

0 - 10 km
("evacuation zone")

10-20 km
("sheltering zone")

KI distribution
KJ pre-distribution to each family in the zone
through pharmacies

- decentralised stockpiling in the communities n

- reserve stockpiling in the pharmacies <**)

- decentralised stockpiling in the communities (*'
reserve stockpiling in the pharmacies '"*

Information campaign
home distribution of:
• a form-printed sheet to receive

KI tablets
. a leaflet
• a brochure

- regional media campaign

- home distribution of :
• a leaflet
• a brochure
regional media campaign

1 ' community : each place where more than 50 persons are present during more than 4 hours (examples :
corporate, firms, hospitals, cultural centres, shopping centres, leisure centres,...)

( *' if compatible with the campaign concept, KI tablets could be freely supplied at everyone asking to
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Zone
20 - 30 km

rest of the country

KI distribution
provincial stockpiling
distribution plan to be organised by the
Provincial Authorities for:
. pharmacies
. children communities (***l

- national stockpiling
strategic reserves in the pharmacies of base
products containing iodine

Information campaign
general information campaign
in the mail offices
local media campaign
information contacts for the
journalists and interested people

- general information campaign
in the mail offices
local media campaign
information contacts for the
journalists and interested
people

Table 1 : KI distribution & Information campaign

The basis characteristics of these campaigns are :
(1) respect of the here above defined zones (extended in comparison with the EPZ

described in the NEP);
(2) the voluntary character of the pre-distribution via the pharmacies;
(3) the doubling of the strategic reserves of base products containing iodine in all

pharmacies in the country;
(4) similar campaign every 5 years.

4.3. Nuclear Data Link status in Belgium
In Belgium, at the time, the installation of a Nuclear Data Link (NDL) between the Licensees
and the GCC or the Regulatory Body Headquarters was not found essential to assess an event
in an nuclear installation, as interpretation of data at distance is always difficult and as, due to
the limited size of the country, an inspector could reach the site within about one hour.

In any case, AVN is convinced that a NDL should follow the following general principles in
order to be a useful and valuable tool during a nuclear emergency :

1°) implication of all parties (i.e. licensees, technical support team(s). federal and local
authorities ...) from the beginning of the development of a NDL ;

2°) clear definition of the objectives of the system and acceptance by all implicated parties :
i.e. allowing to give a quick and global view of the technical situation of the affected
installation at a remote location in order to limit the time spent to transmit relevant
information about the actual event, to allow consequently more pertinent or more
adequate questions from authorities, regulatory body or others but without any aim to
replace the plant staff for coping with the accident. In summary, the NDL should be
considered as a useful support tool, not absolutely necessary. Indeed, other important
information such as operator actions, valves positions etc. has also to be transmitted by
other means (phone, fax,...) in order to dispose of a comprehensive view of the event;

3°) clear definition and acceptance of the use of the system : in particular, a too complex
system must be avoided (i.e.: Keep It Simple !!!);

4°) consideration of the user interface as a key point, since the system is to be used in stress
conditions;

5°) implementation of a validation process for the transmitted parameters to guarantee (as
much as possible) their representativeness. Two levels must be considered : the process
parameters selection and the communication/transmission level.

t"*) children community : each place where more than 10 children are present during more than 4 hours
(examples : schools, day nurseries,...
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