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1. Introduction

In 1991, the Swiss Federal Nuclear Safety Inspectorate (HSK) issued a concept of
the regulations for the cloud phase1 of an NPP accident in Switzerland valid at that
time in co-operation with the Federal Commission for AC Protection (KOMAC) and
the Swiss Federal Nuclear Safety Commission (KSA). This concept replaced the
version of 1977, which then formed the basis for emergency preparedness in
Switzerland.

Legal changes, such as the civil protection legislation and the ordinance on the
distribution of iodine tablets to the population, as well as experience gained from
the emergency exercises necessitated a revision of the existing concept.

The present concept is issued by the Federal Commission for AC Protection
(KOMAC) and deals with all phases1 of an accident sequence in a Swiss NPP
focussing on the pre- and cloud phase. It also gives an overview of responsibilities
and alert procedures for accidents at foreign NPPs and other nuclear installations,
as well as of accidents in connection with transportation of radioactive materials.

The concept is designed to help the federal and cantonal authorities in the vicinity
of nuclear power plants in charge of emergency protection in preparing their
emergency procedure specifications, and in the realisation of the readiness for
emergencies. Furthermore, it shall serve the cantons as a guideline for the
preparation of emergency specifications for the communities.

The concept is based on the assumption that the executive bodies and
emergency forces provided for the general civil protection are employed in case of
an accident at a nuclear power plant.

Note: The abbreviations used and their meanings are listed in Appendix 4.

1 The definition of the phases is given under Section 3.1.
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2. Objective of emergency protection in case of increased
radioactivity

Emergency protection in the vicinity of nuclear power plants primarily aims at the
prevention of acute diseases caused by radiation following an accident-related
release of radioactive substances. Additionally, the quantity of radiation-induced
late and hereditary effects shall be kept as low as possible in the sense of the
ALARA principle.

These safety objectives are stated by the International Commission for Radiation
Protection (ICRP) in Publication 63.

The prescribed protective measures shall correspond to the endangerment and
comply with the Emergency Reference Level of Dose 1991 (DMK 91). The DMK
91 describes which protective measures have to be taken for a particular
radiation exposure.

• The mentioned safety objectives require the implementation of protective
measures, if possible before release of radioactive substances into the
environment (pre-phase). As a precaution, such measures are prepared for a
distance up to 20 km from the power plant. However, measures may also be
required for other regions, especially with regard to the ground phase.

• Protective measures for the population prepared for the ground phase are
ordered on the basis of radiation measurements.

3. Scenarios for the planning of protective measures

3.1 NPP accident Switzerland

The aim given topmost priority by the NPP operators and the supervisory authority
is the safe operation of the plant. Incidents1 should be avoided. In case of
incidents occurring in spite of this, precautions have to be taken to mitigate their
effects on the plant. In order to fulfil this requirement, structural and operational
precautionary measures are taken. In the accident analyses, it could be
demonstrated for a large number of postulated incidents that these do not cause
any release of radioactive substances to the environment, or only to a small
extent.

Nevertheless, an accident2 with impacts outside the plant cannot be excluded
entirely. For such cases, protective measures have to be prepared for the
environment.

1 Definition "incident": generic term for every plant state deviating from normal operation.
2 Definition "accident": an incident with possible release of radioactive substances from the plant.
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Regarding the release of radioactive substances from nuclear power plants,
distinction is made between a pre-phase, a cloud phase and a ground phase (see
Fig. 1).

Ground phase

Degree of hazard
by cloud phase

Degree of hazard
by deposits at the ground

minutes /
hours/
days

hours / days months / years

Fig. 1: Timepath of hazard (schematic)

Pre-phase
(from minutes up to days)
The pre-phase covers the time from the beginning of an accident until the possible
release of radioactive substances to the environment. This time period is
dependent on the accident sequence.
During this phase there is no danger for the population. The time is used to
prepare and implement protective measures.

Cloud phase
(from hours up to days)
The cloud phase covers the time from the beginning of the release or arrival of
radioactive substances until the end of its passing by. It does not last long (hours
up to not more than days), but during this period of time it can represent a high
danger to unprotected persons.

The degree of hazard is, again, dependent on the accident sequence and on the
weather situation. The radioactive cloud carried along with the wind endangers the
population mainly by:

• external radiation from the radioactive cloud;

• inhalation and skin contamination.

Ground phase
(from months up to years)
If the radioactive cloud also contains other radioactive substances besides noble
gases, e.g. radioactive iodine or caesium, a part of these substances is deposited
on the ground.
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In this case, the population may mainly be endangered by:

• radiation from the ground (external irradiation);

• consumption of radioactively contaminated food (internal irradiation).

In the ground phase, danger may exist for a period of months or even years
depending on the respective accident sequence. Protective measures, e.g.
regarding foodstuffs, may be required also for areas in which no protection against
external irradiation was required.

As a general rule, the degree of hazard is determined by the accident sequence.
The following scenarios were selected from among a great variety of possible
sequences:

Scenarios without core damage

• no or only short pre-phase;

• minor release of radioactivity;

• impact during cloud phase small and limited to a distance of up to
approximately 5 km from the NPP;

• no impact during ground phase.

Scenarios with core damage and correct functioning of the containment and
the filtered venting system
• rather a long pre-phase;

• release of radioactivity via the release path containment - filter systems - vent
stack;

• cloud phase during which protective measures for the population might be
required for a distance up to 20 km from the NPP;

• impact during the ground phase is to taken into consideration. Major portions
of iodine and aerosols are retained in the filters.

Scenarios with core damage and without correct functioning of the
containment
• medium up to long pre-phase;

• release of radioactivity without taking the retention capacity of the containment
and of filters into consideration;

• cloud phase during which immediate protective measures up to a distance of
20 km from the NPP might be required;

• impact during ground phase significant and longer lasting.

The selection of these scenarios considers the accidents relevant to emergency
protection. It serves as a basis for the preparation of civil protection measures by
the responsible authorities. The corresponding preparations provide for
appropriate and efficient measures in case of the respective events.
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3.2 NPP accident abroad

Due to the given distances (at least 30 km), protective measures in form of staying
in shelters and cellars do not have to be reckoned with in Switzerland.
Unnecessary radiation exposures can be avoided by staying inside temporarily.
The temporal course of hazard and the measures to be taken strongly depend on
the accident sequence and the meteorological conditions during the passing by of
the cloud. Protective measures are ordered by the EOR. Preparations for the
cloud phase are not required.

3.3 Accidents in other nuclear and industrial installations and during
transports

Paul Scherrer Institute (PSI) and interim storage facility
In addition to the nuclear power plants, other nuclear installations are operated in
Switzerland where accidents might occur. At present, these are installations of the
Paul Scherrer Institute (PSI) and the planned interim storage facility. The
consequences of accidents in such installations are comparable to those of the
first two scenarios presented in Chapter 3.1.

Other installations and transports
Corresponding events have only small radiological impact or no impact at all.
Thus, they do not fall under the responsibility of the EOR but, from case to case,
fall under the responsibility of the supervisory authority, the customs authorities or
the cantonal and local emergency services. NAZ serves as central reporting office
and disposes of radiation protection experts in case of demand to assist the
responsible authorities. The details of the procedure are laid down in the concept
of co-operation in case of radiological incidents (minor events) and will not be
specified herein.
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4. Organisation of emergency protection in Switzerland

4.1 Basic requirements
(see Appendix 5)

The requirements related to emergency protection are contained in the Ordinance
on the Emergency Organisation Radioactivity (VEOR), in the Ordinance on Civil
Protection (ZSV), as well as in the concept of the co-ordinated AC protection. In
case of hazards from Swiss nuclear facilities, the Ordinance concerning the
Emergency Protection in the Vicinity of Nuclear Facilities (Emergency Protection
Ordinance) and the Ordinance on the Supply of the Population with Iodine tablets
(Iodine Tablets Ordinance) are to be applied additionally.

4.2 Emergency organisation

In case of events which endanger the population and environment by increased
radioactivity, the emergency organisation is activated. It comprises the Emergency
Organisation Radioactivity (EOR) of the Federal government as well as other
authorities and means.

Central bodies and their tasks:

• The contact point at the Swiss Meteorological Institute (ARMA) is able to
receive reports and forward them to the stand-by service of NAZ around the
clock.

• The National Emergency Operations Centre (NAZ) in Zurich is the specialist
agency of the Federal government for exceptional events with increased
radioactivity. It is responsible for the assessment of the radiological hazard
and civil protection. If necessary, it forwards warning messages and alert
orders, informs the population during the pre- and cloud phase and orders
immediate measures. With its sampling and measurement organisation, it
manages the radiation measurements in all of Switzerland, determines the
radiological danger, and forwards the corresponding assessment to the bodies
in Bern listed below.

• The Radiation Emergency Management Board (LAR) in Bern assesses the
overall situation and proposes necessary measures to the federal council.
The federal council decides on possible measures, which are either
announced to the cantons via the information agency of the federal
chancellery or directly to the population via broadcasting.

• Within their respective territories, the cantons are responsible for forwarding
warning messages of NAZ to the communities, for co-ordinating protective
and rescue measures and for performing them. Moreover, they participate in
the information of the population.
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• The communities are responsible for the performance and control of the
required measures for the population. They receive their instructions from the
canton and directly from NAZ via radio broadcasting.

Further institutions:

• The operator of the nuclear power is responsible for the detection and
assessment of the incident, for the taking of measures for its control and for
the immediate,and continuous information of the supervisory authority. In case
of accidents, the operator has also to inform NAZ without delay. Moreover, the
operator has to ensure the transmission of the warning to the authorities and
the alerting of the population in Zone 1.

• Die Swiss Federal Nuclear Safety Inspectorate (HSK) is responsible for the
evaluation of the measures taken by the operator for the protection of
personnel and environment. In this respect, it may make recommendations
and, if necessary, also issue orders. It gives advice to the EOR, in particular
NAZ and the LAR with regard to the development of the situation in the plant
and the radiological threat in the vicinity of the NPP.

• All the broadcasters of radio and television programmes with a
transmission range covering the area which is threatened by the danger or
affected by the incident are obliged to disseminate alert messages during their
time of transmission. At the SRG, a rapid transmission of the announcement
is ensured by the alert disposition ICARO.

• The Swiss Federal Railways (SBB) are responsible for the necessary
measures with regard to public transport in the endangered area. As long as
the LAR is not yet operational, the SBB representative at NAZ is responsible
for all of the measures. With the LAR's readiness for action, the responsibility
is transferred to the representative of the BAV which will then cover the entire
field of public transport (SBB, licensed transport companies, POST or mail
van).

• The providers of telecommunications services, e.g. the SWISSCOM,
perform the agreed services in exceptional situations in the field of
telecommunications. For this purpose, they co-operate with the EOR.

4.3 Zones

The rapid alerting of the population in case of radiological events has to be
ensured. Special preparations are made where ever they are necessary due to the
pressure of time and the possible consequences of an accident. The
corresponding areas are referred to as zones. The communities are assigned to
the zones according to prior agreement with the cantons.
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NPP accident Switzerland
(see Fig. 2 and 3)

Each nuclear power plant is surrounded by three zones:

Zone 1 Zone 1 comprises the area around a nuclear installation in which a
danger might arise for the population in case of an accident requiring
immediate protective measures. It is determined plant-specifically and
comprises an area with a radius of about 3 - 5 km.

Zone 2 Zone 2 adjoins Zone 1 and comprises an area with a radius of about 20
kilometres. Zone 2 is divided into 6 overlapping endangered sectors of
120° each. As far as the wind conditions clearly allow, an adjusted
alerting can thus be effected. The boundaries of the zones and sectors
are oriented along the boundaries of the communities.

Zone 3 The area of the rest of Switzerland (beyond 20 km) is referred to as
Zone 3. For this zone, civil protection measures during the passage of
the cloud (cloud phase) are not required in all probability. Should
measures nevertheless have to be taken (such as staying inside houses
temporarily, restricted consumption of food stuff), they are ordered
without detailed advance planning by the competent units of the
emergency organisation.

Endangered
^sector

Fig. 2: Zones NPP for Accident in Switzerland
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Leibstadt

J3eznau

Gdsgen

Fig. 3: Survey of Zones NPP for Accident in Switzerland

The two NPP sites Beznau and Leibstadt have Zones 1 and 2 in common.

Installations of the Paul Scherrer Institute (PSI) and the planned interim storage
facility are covered by the zone Beznau-Leibstadt.

Other accidents
In Switzerland, there are no special zones for NPP accidents abroad.

In case of incidents in research facilities and industrial plants handling radioactive
substances and in case of incidents during transports of radioactive substances
there is no or only insignificant radiological impact. No zones are prepared for
these cases.

4.4 Protective measures

Protective measures serve to reduce the radiation exposure for the population and
are ordered by the federal government due to the consequences to be expected.
In this respect, the organisations and infrastructures already existing in
Switzerland for the general civil protection (police, fire brigade, civil protection
organisations, alarm systems, shelters, cellars etc.) are made use of.

The cantons and communities are responsible for the preparation, performance
and control of the required protective measures.
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Protective measures to be taken during the cloud phase must have been prepared
in such a way that they can be ordered and carried out as a precautionary
measure during the pre-phase. These are, primarily, staying inside houses, going
to cellars and shelters, as well as the taking of iodine tablets.

The protective measures during the ground phase are optimised in accordance
with and in knowledge of the radiological situation. Important measures are:
staying in buildings, evacuations (relocation and displacement of persons),
restricted areas, restrictions regarding the consumption and processing of fresh
foods, agricultural measures, decontamination, medical care and attendance (also
refer to Chapter 7).

Staying inside houses, going to shelters and cellars
Due to the massive construction and cellars of the houses and the high availability
of private and public shelters, staying inside houses or going to and staying in
cellars or shelters is ordered as a preventive measure (immediate measure). This
is the most important protective measure during the cloud phase and in
accordance with the safety objectives (see Appendix 1) sufficiently protects
against the radiation from the radioactive cloud.

In order to reduce the influx of activity into houses, cellars and shelters, the use of
artificial room ventilation during the cloud phase should be avoided as far as
possible, besides keeping windows and outer doors closed.

Iodine prophylactics / iodine tablets
Potassium iodide tablets, taken in time according to instructions, prevent the
concentration of radioactive iodine in the thyroid gland incorporated via the air
breathed in. This reduces the radiation exposure of the thyroid gland significantly
(see Iodine Tablet Ordinance and the enclosed instructions on how to use iodine
tablets).

However, potassium iodide tablets do not protect against external radiation. For
this reason, taking them is generally ordered simultaneously with staying inside
houses, in cellars and shelters.

The distribution of the iodine tablets considers the time available in case of an
inland NPP accident which differs depending on the respective zone. The
organisation is described in the Iodine Tablet Ordinance. In Zone 1. the danger
from an accident may require rapid protective measures. Therefore, tablets have
already been distributed to households, schools and enterprises etc. In Zone 2.
cantons and communities do not have to distribute iodine tablets as a
precautionary measure if it is ensured that these are handed out to the population
within two hours after the order is issued according to the so-called "come-and-
get-it principle". In the rest of Switzerland, the iodine tablets have to be handed
out to the population within twelve hours according to the come-and-get-it principle
after the order is issued.
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Relocation
In the pre-phase, an ordered relocation (evacuation) of parts of the population,
particularly in Zone 1, is taken into account if no release of radioactive substances
is to be expected during the period of time required for the relocation.

A relocation of parts of the population without instructions (flight) has to be taken
into account. The traffic control must not obstruct these relocations. Clear
behavioural instructions and matter-of-fact information should prevent an
uncontrolled flight, since the population could otherwise expose itself to the
radioactive cloud.

Agricultural measures
The agricultural measures to be taken during the pre-phase are moving domestic
cattle into stables, the protection of feed stocks, the provision of sufficient feed
stocks and their protection, as well as harvesting of any ripe agricultural products.
The protection of persons takes priority over all other measures.

In order to reduce the activity level in agricultural buildings, the room ventilation
during the cloud phase should be minimised as far as possible.

Restrictions regarding the processing and consumption of food products
A restriction in processing and consuming particular fresh food products can be
ordered as a protective measure.

Medical care and attendance
Although acute radiation damages hardly have to be reckoned with in case of a
severe accident due to the precautionary measures, physical and psychological
problems may occur resulting from the stress situation requiring medical care and
attendance. This also comprises the performance of dose estimates for the
persons concerned, as well as possible decontamination measures.

Traffic control
The cantons and communities ensure by traffic control measures that no persons
enter the endangered area during the cloud passage.
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5. Information, warning and alerting in Switzerland

5.1 NPP accident in Switzerland

If a NPP incident occurs in Switzerland, HSK is informed immediately by the NPP.
Moreover, in case of an accident NAZ also has to be informed without delay.
Should the environment be endangered, a warning and alerting procedure,
consisting of WARNING, GENERAL ALERT, RADIATION ALERT NPP, is initiated
in the endangered zones.

Warning and alerting procedure
The WARNING is issued if a severe accident occurs at a nuclear installation
without immediate danger to the public. It serves the purpose of early readiness
for alerting and for actions of the authorities of the Federal Government, the
cantons and communities later affected by possible orders.

The GENERAL ALERT is issued if a severe accident develops in such a way that
it might lead to a dangerously increased release of radioactive substances to the
environment. With the general alert, the public is called on to listen to the radio. It
can be issued several times to announce behavioural instructions or for official
announcements transmitted via radio. Possible behavioural instructions are:
- preparation of protective measures (e.g. provision of iodine tablets)
- taking of protective measures (e.g. go to shelter/cellar, take iodine tablets)

The RADIATION ALERT NPP is only applied in Zones 1 and 2 of an NPP, but not
in the rest of Switzerland. It is only issued in case of a release of radioactive
substances from the plant. It serves as instruction for the operational
organisations and other persons carrying out significant activities in the open to
also take protective measures.

The siren signals "General Alert" and "Radiation Alert NPP" and their meanings
are described in every telephone directory.

Triggering of warning and alerting
The criteria for the triggering of warning and alerting are stipulated in the
emergency procedures of the nuclear power plants. Distinction is made between
the following cases:

• Accident sequences with no or a very short pre-phase
In case of immediate threat to the population and until NAZ is capable of
acting, the plant has to perform the alerting in Zone 1 in co-operation with the
canton in which the plant is located. A WARNING is not issued. First
information of the population and possible behavioural instructions are
ordered by the respective canton where the NPP is located, on the basis of
the recommendation by the utility. As soon as possible, NAZ takes over the
management for the further control of the incident with regard to the
environment.
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Accident sequences with medium-long and long pre-phases
In these accident sequences, NAZ, HSK and other agencies of the Federal
government and the cantons are ready for action. In particular, the alerting of
the public and distribution of behavioural instructions are ensured in all zones.
The alerting is triggered upon prior agreement between the NPP, NAZ and
HSK.

Warning in the zones

The warning is transmitted as follows (Fig. 4):

Zone 1 direct, simultaneous WARNING of the executive management of
all communities and the cantonal police department of the
canton where the plant is located, carried out by the NPP via the
telephone system for mobilisation (SMT).

Zone 2 WARNING of the cantons (emergency centre of the cantonal
police department) by NAZ and forwarding of the WARNING by
the cantons to the executive management of all communities of
Zone 2 via telephone.

The remaining cantons, and the principality of Liechtenstein receive the warning
message of NAZ for information purposes. If, however, there is a danger of direct
threat to the population in certain areas outside the zones, NAZ gives
complementary instructions for the WARNING of such communities by the
cantonal police department.

NAZ also forwards the WARNING to such institutions which have to make
preparations for measures to be taken. The most important fields are

• providers of telecommunications services, e.g. SWISSCOM
• SBB / public transport
• Swiss Federal Office for Civil Aviation (BAZL)

Institutions abroad are likewise informed by NAZ, i.e. the authorities of the
neighbouring countries, the International Atomic Energy Agency (IAEA) in Vienna
and the countries of the EU via ECURIE. In case of an accident at the Beznau
NPP (KKB), the Leibstadt NPP (KKL) or at the Paul Scherrer Institute (PSI), the
regional council of Freiburg i. Br. is informed directly in accordance with a bilateral
agreement.
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After triggering of the warning, the population is also informed as soon as possible
by means of an official announcement via radio.

Providers of
telecommuni-

cations
services

Canton where
NPP is located

and communities
Zonei

KaPo
Zone 1 + 2

Communities
Zone 2

other units
KaPo
rest of

Switzerland

Foreign
countries

Legend:

1 Notification of the event, consultation and agreement on the
area to be warned.

2 Transmission of the warning.

3 Forwarding of the warning by the police to the
communities of Zone 2

4 Direct warning by NPP, if possible, time co-ordinated with
NAZ, HSK and canton where NPP is located.

5 Notification for information purposes. In case of accidents at
KKB, KKL or PSI, rapid direct information of the regional
council of Freiburg.

6 Information of the population via providers of
telecommunications services

Fig. 4: Transmission of the Warning and Information

Alerting in the zones

The alerting of the population is done via sirens. These are activated as follows
(Fig. 5):

Zone 1

Zone 2

The remotely controlled sirens are activated directly from the
NPP. The other communities receive an alert order to sound the
siren signal GENERAL ALERT or RADIATION ALERT NPP.

Order to sound the respective siren signal by NAZ via radio.

The remaining part of Switzerland is informed by the broadcasters of radio and
television programmes by means of official radio announcements.
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nNPP

Providers of
telecommuni-

cations
services

Direct alerting
or alert order
communities

Zone 1

Alert order
communities |

Zone 2

Legend:
1 If time allows, co-ordination on the time of alerting.

2 Alert order via radio to the endangered communities.

3 Direct alerting by NPP or alert order where there is no remote
control in Zone 1. If possible and required, time co-ordinated
with the other zones.

4 Triggering off of the siren signal by alarm centres of the communities
in accordance with alert order.

5 Notification for information purposes. In case of accidents at KKB,
KKL or PSI, rapid direct information of the regional council of Freiburg.

6 Behavioural instructions

Fig. 5: Transmission of the Alerting and Information

5.2 Other accidents

In case of other major events with radiological impact (see Chapter 3) which could
lead to public danger, a warning and alerting procedure is initiated by NAZ based
on a threat assessment.

The WARNING serves the purpose of early readiness for alerting and action of
the authorities of the Federal government, the cantons and the communities
concerned by a possible alert. The warning is issued for each canton separately.

The GENERAL ALERT can be issued several times and means "listen to the
radio". The preparation of protective measures and their execution are ordered by
transmitted behavioural instructions.

In case of incidents in research and industrial facilities handling radioactive
substances and in case of incidents during transports of radioactive substances,
the necessary measures are taken locally with the support of the governmental
and cantonal authorities.
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6. Requirements regarding emergency preparedness of
organisations involved

The protection of the population requires a co-ordinated planning of the involved
organisations from the nuclear power plants and the other nuclear installations,
from the Federal government, the cantons and communities.

The planning must in particular take into account that in case of a radiological
event the protective measures against the radiation from the radioactive cloud
might have to betaken within the shortest possible time.

A rapid and sufficient information of the officials involved in emergency protection,
and a rapid and clear information of the population are decisive for success and
accordingly have to be considered in the planning.

6.1 NPP accident in Switzerland

Establishment and maintenance of emergency preparedness
The most important tasks regarding the preparation are listed in the following.
Specifications are stated in the respective directives.

Federal Commission for AC Protection (KOMAC)

Co-ordination between the organisations carrying out tasks related to civil
protection.

Participation in the drafting of basic documents and concepts.

Supervision of emergency protection preparations.

Management of emergency exercises.

Nuclear Power Plant

Provision of an emergency organisation with stand-by service.

Provision of suitable technical, organisational and informative documents for
emergency actions. Definition of criteria for warning and alerting considering
accident sequences with no or only short pre-phases in co-operation with HSK
and other units concerned.

Performance of regular emergency exercises supervised by HSK.

Maintenance and periodic functional tests of installed alarm equipment and
means of communication in Zone 1.

Federal authorities

Determination of basic requirements for the concept of the Federal
government.

Provision of an emergency organisation with stand-by service.
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• Drafting and updating of the necessary documentation.

• Performance of exercises.

Formulation and organisation of radio announcements (behavioural
instructions, official announcements) and organisation of their transmission.

Provision of a rapid operational information centre for the media.

Monitoring of the selection, procurement and installation of the alarm systems
in the Zones 1 and 2 of the NPPs.

Advisory services for the cantons.

• Assistance in drawing up training documents for executive organs of the
cantons and communities, and support in their training.

Verification of the emergency preparedness of the NPPs, participation in
emergency exercises.

Drafting of a concept for the medical and psychological care of persons of the
population concerned.

Drafting of a concept for the information of the authorities and the general
public.

Cantons

Determination of emergency regulations at the cantonal level within the
framework of the concepts. This concerns in particular the determination of
the proceeding with regard to the triggering of alerts and the information of the
public considering accident sequences with no or only short pre-phase in co-
operation with the NPP, HSK, NAZ and others concerned.

Provision of an emergency organisation.

Drafting and updating of the necessary documentation.

Training of the cantonal executive staff and the executive organs of the
communities.

Advisory services to the communities regarding the drafting of operational
documents.

Information of the population in the Zones 1 and 2 of the NPPs on the
behaviour in case of emergency.

Planning of regional traffic control measures in case of emergency (rerouting,
blockages).

Participation in emergency exercises.

• Preparations for the establishment of contact centres for the medical and
psychological care of persons of the population concerned.

Communities

• Regulation of responsibilities regarding the emergency organisation of the
community.

Ensuring of the management structure.
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Ensuring of the alerting of the public.

Provision of an emergency organisation.

Planning and carrying out of the iodine tablets distribution to the public in
accordance with the Iodine Ordinance.

Definition of the duties of the emergency organs of the communities and
drafting of corresponding operational documents for:
- persons in charge of the alerting of the public
- executive organs of the communities
- fire brigade
- local police
- parts of the civil protection organisation
- community chancellery, administration and technical services

• Consultation with the managers of larger enterprises regarding the measures
to be taken in these enterprises in case of emergency. In particular, this
concerns:
- shopping centres
- hospitals
- schools
- senior and foster homes
- major industrial enterprises
- hotels
Maintenance and regular tests of the alarm systems belonging to their sphere
of responsibility.

Tasks in case of an incident
The most important tasks in case of an incident are listed in the following. Detailed
specifications are stated in the respective directives.

Federal Commission for AC Protection (KOMAC)
In this phase, it has no duties.

Nuclear Power Plant

Activation of plant-internal emergency organisation.

Assessment of the incident.

Information of HSK and, in case of possible radiological impact on the
environment, of NAZ and continuous reporting on the current state and the
measures planned.

Taking of all measures at the plant suitable to control the incident and to
transfer the plant into a safe state.

Initiation of the warning and alert steps by direct warning and alerting of the
communities of Zone 1, as well as reporting to the canton where the plant is
located.

Moreover, in case of accident sequences with no or only a short pre-phase,
possible first protective measures for the population have to be recommended
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to the canton (cantonal police) where the plant is located (based on the criteria
of HSK and NAZ).

Federal authorities

Deployment of the EOR.

Determination of the areas to be warned and alerted by NAZ, based on the
consultation with HSK.

Giving alert orders to the alarm centres via radio.

Instructing the cantons (with confirmation) to forward warning and alerting
orders.

Ordering of measures at the SBB and providers of telecommunications
services.

Ordering of protective measures and giving of behavioural instructions to the
public via radio and, if required, via other electronic media.

Information of the cantons and other public offices, as well as co-ordination of
these information activities.

Information of the public and co-ordination of these information activities.

Information of authorities in Switzerland and abroad on the accident
sequence.

Making use of resources of the military forces (AC protection officers, AC
laboratories) and additional means when required.

Measuring of the radioactivity and assessment of the threat to the public.

Cantons

Particularly in case of sequences with no or only a very short pre-phase:
issuing first information to the public and, upon recommendation of the utility,
ordering of possible civil protection measures.

Instructions (with confirmation) to the communities in Zone 2 to implement
warning and to trigger off alerting.

Deployment of the cantonal executive staff.

Co-ordination of protective measures in the cantonal region concerned.

Ensuring of the measurements and taking of samples within the framework of
special orders of the competent agencies of the emergency organisation.

• Performance of traffic control measures.

Issuing of directions to the communities.

• Co-ordination of assistance to the communities.

• Establishment of a contact centre for the care of persons of the population
concerned.

Information of the public, co-ordinated with Federal authorities.
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Communities

Deployment of the emergency organisation

Forwarding of the warning to the managers of larger enterprises, schools and
public institutions

Alerting of the public

Control and realisation of instructions and protective measures, ensuring of
the iodine prophylaxis

Possible assistance to larger enterprises and public institutions

Maintenance of an emergency service for the following fields
fire brigade
medical services
public utilities (water, electricity, gas etc.)

Performance of traffic control measures

Caretaking of nonlocal persons

Upon request by the cantons, assistance in maintaining contact centres for the
public

6.2 Other accidents

At the level of Federal government, canton and community, there are no
measures provided besides the already existing preparations.

The Federal council decides on the civil protection measures to be taken. For this
purpose, it bases its decision on the expert opinion and recommendations of the
competent agencies of the emergency organisation.

Until readiness of LAR, the NAZ acts on its own authority and gives orders for
immediate measures related to civil protection.

The items listed in Chapter 6.1 also apply accordingly to accidents in the nuclear
facilities at the PSI and the planned interim storage facility. The measures to be
taken in case of incidents during transport of radioactive substances are laid down
in the concept of co-operation in case of radiological incidents (minor events)
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7. Measures after passage of the radioactive cloud

After passage of the radioactive cloud, a larger area might be contaminated due to
deposition of radioactive substances. The dose rate caused by this deposition, as
well as the contamination of the agricultural products is measured by cantonal and
Federal agencies.

Measures (relocation of parts of the population, restriction of areas and restriction
of consumption of food) are ordered by the Federal council on the basis of a
dose-oriented concept of measures. The medical and psychological care and
attendance of the population is organised by the cantons.

At a later date, potential decontamination measures and possibilities to return to
normality are assessed.

7.1 Relocation

A relocation ordered by the authorities during the ground phase of parts of the
population is performed according to the dose criteria of the dose-oriented
concept of measures.

By means of contamination checks and decontamination measures, a spreading
of the contamination by relocated persons or self-initiated movement of persons
has to be avoided as far as possible. The necessary care and attendance of
affected persons of the population is performed in special contact centres.

7.2 Restricted areas

The access restriction of areas is a possible consequential measure after the
relocation of the population from these areas.

7.3 Restricted processing and consumption of food

The restrictions regarding the consumption of fresh food, as well as utilisation
measures are realised if the limiting values are exceeded in accordance with the
Ordinance on Extraneous Substances and Ingredients (FIV) and in accordance with
the criteria of the dose-oriented concept of measures.
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7.4 Medical and psychological care and attendance

It has to be reckoned with that the protective measures ordered during the cloud
phase will not be taken by everyone. For this reason, acute radiation damages in
case of severe accidents cannot be precluded even if all precautionary measures
are taken. It has to be ensured that the affected persons receive medical
attendance. In this respect, it has to be taken into account that some persons
could develop a radiation syndrome and may require hospital care. Moreover, a
number of psychological and physical problems will arise requiring adequate care
and attendance.

The affected persons will receive information, care and, if necessary, medical and
psychological attendance at a contact centre maintained by the respective canton.

7.5 Decontamination and resettlement

Decontamination measures are taken with the aim that the decontaminated area
can again be inhabited or used. The decontamination strategy depends on several
factors, such as time of the accident (summer / winter), cost-benefit
considerations, practical feasibility, time required etc., and can only be drawn up
after the contamination is determined.
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Appendix 1:

Protection factors in the ,,cloud phase" and ,,ground phase"

Protection factors (SF)

The protection factor is the ratio between the instantaneous dose rate or the dose
accumulated over a period of time in the open and the corresponding dose rate or dose
in a specified room. The larger the protection factor, the better the protection and the
lower the radiation exposure. A protection factor of 10 for the room means that the dose
rate in it is ten times "lower than in the open, and that during the whole stay the dose
accumulated is ten times lower than compared to staying outside.

Protection factors in the "cloud phase"

Protection factors (relative to
staying outside) during the passage
of the radioactive cloud. These
protection factors are applicable if
the windows and outer doors are
closed and in case of natural
ventilation of the rooms, i.e.
ventilation switched off*), and if
cellar and shelter doors leading to
the interior of the house are open.

*) If the ventilation is switched on,
the noble gases will get into the
shelter (the filters are ineffective
regarding noble gases).

Protection factors in the "ground phase"

Protection factors (relative to *• '
the staying outside) against
irradiation during the ground
phase.

Radioactive cloud

Interior of the house
SF10

Without
protection

SF1

In case of ground contami-
nation, the kind of room
ventilation, natural or forced Ground
ventilation, has no significant radiation
effect on the protection factors ——•
(the radioactive substances are
deposited and, in general not in
the air).

Interior of the house
SF1Q

Shelter
SF 500

without
protection

Cellar
SF100
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Appendix 2:

Structure and task of the emergency organisation (EOR) and further
units

NPP

HSK
1)

EOR

w

NAZ
2)

LAR
3)

r

Federal
council

4)

1
•

Federal chancellery
* Information centre 5)

7)

6)

.—

8)

t

r

Cantons /
Authorities

Communities

Population

1) Assessment of the situation in the plant and prognosis of the radiological effects in and
around the plant.

2) Measurement organisation and evaluation of measured radiation values; radiological
threat assessment and prognosis, ordering of protective measures.

3) Assessment of the overall situation; formulation of applications to the Federal council.
4) Issuing of directives.
5) Transmission of information and behavioural instructions.
6) Direct transmission of information and behavioural instructions by NAZ until LAR is ready

to act.
7) Recommendation of behavioural instructions for the protection of the public in case of

accident sequences with no or only a very short pre-phase.
8) First information of the public and possible behavioural instructions, based on the

recommendation of the NPP in case of accident sequences with no or only a very short
pre-phase.



Concept for the Emergency Protection in the Vicinity of Nuclear Power Plants Page 27 of 30

Appendix 3:

Establishing the readiness for action of the executive organs of the
communities

Occurence of NPP accident
(warning criteria fulfilled)

Triggering ofl
of warning

Zor e 1

Alarm Centre
Community

establishing I
readiness for action |
of authority etc ^ f

Community
Executives

after 1 hour approx.,
readiness for action and
alerting with all sirens
ensured

NPP — NAZ

min

about

about

utes

r

1 hour

r

1 hour

,1

fransmission
of warning

Zone 2

NAZ

I Distribution of
t warning

Canton

I Forwarding of
w warning

Alarm Centre
Community

I establishing
1 readiness for action

^ of authority etc.

Community
Executives

after 2 hour approx.,
readiness for action and
alerting ensured
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Appendix 4:

Abbreviations and terms

AC
ALARA
ARMA

BAG

BAV

BAZL

BFE

DMK91

ECURIE

EOR

HSK

FIV

IAEA
ICARO

ICRP

KaPo

KKB

KKL

KKW

KOMAC

KSA

LAR

Atomic-chemical
As Low as Reasonably Achievable (optimisation principle of the ICRP)
Alarmstelle Radioaktivitat bei der Meteorologischen Anstalt
Contact point at the Swiss Meteorogical Institute

Bundesamt fur Gesundheit
Swiss Federal Office of Public Health
Bundesamt fur Verkehr
Swiss Federal Office of Transport
Bundesamt fur Zivilluftfahrt
Swiss Federal Office for Civil Aviation
Bundesamt fur Energie (vormals BEW)
Swiss Federal Office of Energy (formerly BEW)

Dosismassnahmenkonzept 1991 (Appendix to the VEOR)
Dose Measurement Concept 1991

European Community Urgent Radiological Information Exchange
System
Einsatzorganisation bei erhohter Radioaktivitat
Emergency Organisation Radioactivity

Hauptabteilung fur die Sicherheit der Kernanlagen
Swiss Federal Nuclear Safety Inspectorate

Fremd- und Inhaltsstoffverordnung
Ordinance on Extraneous Substances and Ingredients

International Atomic Energy Agency
Alarmierungsdispositiv der SRG
Alerting provision of the SRG
International Commission on Radiological Protection

Kantonspolizei
Cantonal Police
Kernkraftwerk Beznau
Beznau Nuclear Power Plant
Kernkraftwerk Leibstadt
Leibstadt Nuclear Power Plant
Kernkraftwerk also refer to NPP

Eidgenbssische Kommission fur AC-Schutz
Swiss Federal Commission for AC Protection
Eidgenossische Kommission fur die Sicherheit von Kernanlagen
Swiss Federal Nuclear Safety Commission

Leitender Ausschuss Radioaktivitat
Radiation Emergency Management Board
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NAZ

NPP

PSI

SBB

SMT

SRG
Standortkanton

SWISSCOM

VEOR

Nationale Alarmzentrale
National Emergency Operations Centre
Nuclear Power Plant

Paul Scherrer Institut
Paul Scherrer Institute

Schweizerische Bundesbahnen
Swiss Federal Railways
System zur Mobilisation mittels Telefon
Telephone System for Mobilisation
Schweizerische Radio- und Fernsehgesellschaft
Kanton, in welchem das KKW liegt
Canton in which the NPP is located
Anbieter von Fernmeldediensten
Provider of telecommunications services

Verordnung uber die Einsatzorganisation bei erhohter Radioaktivitat
Ordinance on the Emergency Organisation Radioactivity

ZSV Zivilschutzverordnung
Ordinance on Civil Protection
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Appendix 5:

Basic reference documents

• Federal Act of 23rd December 1959 (as at 1st January 1995) on the Peaceful Use of Nuclear Energy
(Atomic Energy Act; SR 732.0)

• Federal Act of 17th June 1994 on Civil Protection (Civil Protection Act; ZSG; SR 520.1)

• Federal Act of 22nd March 1991 on Radiation Protection (Radiation Protection Act StSG; SR 814.50)

• Communication Act (FMG) of 30th April 1997 (SR 784.10)

• Ordinance of 26th June 1991 on the Emergency Organisation Radioactivity (VEOR; SR 732.32)

• Ordinance of 28th November 1983 concerning the Emergency Protection in the Vicinity of Nuclear
Installations (Emergency Protection Ordinance; SR 732.33)

• Ordinance of 3rd December 1990 on the National Emergency Operations Centre (SR 732.34)

• Ordinance of 14th March 1983 concerning the Supervision of Nuclear Installations (SR 732.22)

• Ordinance of 22nd June 1994 on Radiation Protection (Radiation Protection Ordinance; StSV;
SR 814.501)

• Ordinance of 1st July 1992 on the Distribution of Iodine Tablets to the Population (Iodine Tablets
Ordinance; SR 814.52)

• Ordinance of 19th October 1994 on Civil Protection (Civil Protection Ordinance; ZSV; SR 520.11)

• Ordinance of 16th March 1992 on Radio and Television (Radio and Television Ordinance,
SR 784.401)

• Ordinance of 25th March 1992 (as at 3rd June 1997) on Telecommunications Services (FDV,
SR 784.101.1)

• Ordinance of 26th June 1995 on Extraneous Substances and Ingredients in Food (Ordinance on
Extraneous Substances and Ingredients, FIV, SR 817.21.23)

• Treaty of 28th November 1984 between the Swiss Federal Council and the Federal Republic of
Germany on Mutual Assistance in case of Catastrophes or Severe accidents (SR 0131.334.6)

• Treaty of 30th November 1989 between the Swiss Federal Council and the French Republic on
Information Exchange in case of Incidents or Accidents with Potential Radiological Impact
(SR 0732.323.49)

• Treaty of 14th January 1987 between the Swiss Federal Council and the French Republic on Mutual
Assistance in case of Catastrophes or Severe accidents (SR 0131.313.9)

• Treaty of 15th December 1989 between the Swiss Federal Council and the French Republic on
Early Reporting in Case of Nuclear Incidents (SR 0732.324.54)

• Agreement of 31st May 1978 between the Swiss Federal Council and the Government of the
Federal Republic of Germany on Radiological Emergency Protection (SR 0732.321.36)

• Convention of 26th September 1986 on Early Reporting in Case of Nuclear Accidents
(SR 0732.321.1)

• Convention of 26th September 1986 on Support in Case of Nuclear Accidents or Radiation-induced
Emergencies (SR 0732.321.2)

• Concept Co-ordinated AC protection, Notice Taken by the Federal Council on 24th January 1990

• Concept for the Co-operation in case of Radiological Events (Minor Events), Rev. 1997, Authors:
BAG, BFE, HSK, NAZ, SUVA

• ICRP Publication 63, Principles for Intervention for Protection of the Public in a Radiological Emer-
gency, International Commission on Radiological Protection

• Potassium Iodide 65 mg, Package Insert, E. Merck on behalf of the Federal Office of Public Health
(BAG)


