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Abstract

The effectiveness of measures taken in case of accident or emergency to protect the site personnel, the
general public and the environment will depend heavily on the adequacy of the emergency plan
prepared in advance. For this reason, An emergency plan of the operating organization shall cover all
activities planned to be carried out in the event of an emergency, allow for determining the level of the
emergency and corresponding level of response according to the severity of the accident condition,
and be based on the accidents analysed in the SAR as well as those additionally postulated for
emergency planning purposes. The purpose of this paper is to present the practice of the emergency
planning and preparedness in the Dalat Nuclear Research Institute (DNRI) for responding to
accidents/incidents that may occur at the DNRI. The DNRI emergency plan and emergency
procedures developed by the DNRI will be discussed. The information in the DNRI emergency plan
such as the emergency organization, classification and identification of emergencies; intervention
measures; the co-ordination with off-site organizations; and emergency training and drills will be
described in detail. The emergency procedures in the form of documents and instructions for
responding to accidents/incidents such as accidents in the reactor, accidents out of the reactor but with
significant radioactive contamination, and fire and explosion accidents will be mentioned briefly. As
analysed in the Safety Analysis Report for the DNRI, only the in-site actions are presented in the paper
and no off-site emergency measures are required.

1. INTRODUCTION

The safety precautions, taken in the siting, design, construction and operation of the reactor, will
greatly reduce the risk of an accident or emergency that may occur at the reactor facility. However, the
effectiveness of measures taken in case of accident or emergency to protect the site personnel, the
general public and the environment will depend heavily on the adequacy of the emergency plan
prepared in advance. An emergency plan of the operating organization shall cover all activities
planned to be carried out in the event of emergency, allow for determining the level of the emergency
and corresponding level of response according to the severity of the accident condition, and be based
on the accidents analysed in the SAR as well as those additionally postulated for emergency planning
purposes. The emergency plan shall be implemented by emergency procedures in the form of
documents and instructions that detail the implementation actions and methods required to achieve the
objectives of the emergency plan. The extent of detailed obligatory instructions in these procedures
should be commensurate with the postulated scenario.

The intent of this paper is to present the practice of emergency planning and preparedness in the
DNRI. The DNRI emergency plan, established by DNRI for the event of a nuclear accident/incident
that may be occur at the DNRR facility, describes the arrangements in order to respond to any
accident/incident in the shortest possible time, to minimize injuries to persons, loss of life and /or
damage to property, and restore DNRI to normal operation in a timely and orderly manner. The
information in the DNRI emergency plan such as the emergency organization, classification and
identification of emergencies; intervention measures; the co-ordination with off-site organizations; and
emergency training and drills will be discussed in detail in the following sections. The emergency
procedures in the form of documents and instructions will be presented briefly.
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2. DNRI EMERGENCY PLAN

The DNRI emergency plan relates to the following nuclear facilities:
1) Dalat Nuclear Research Reactor;
2) Radioactive Liquid Waste Treatment Station;
3) Radioactive Waste Disposal Building;
4) Laboratories (Laboratories of the Radioisotope Production Dept., Laboratories of the Nuclear

Physics Dept., Laboratories of the Centre for Analytical techniques and Environment,
Laboratories of the Radiation Protection Dept., Laboratories of the Nuclear Electronics Dept.,
etc); and

5) Cobalt-60 Radiator.

The DNRI emergency plan provides information of the following:
(a) the emergency organization, including authority and responsibility;
(b) classification and identification of emergencies;
(c) intervention measures;
(d) the co-ordination with off-site organizations;
(e) documents and equipment available to deal with an emergency;
(f) radiological protective measures;
(g) emergency training and drills.

2.1. Emergency Organization

In addition to their daily responsibilities, designated members of an ad-hoc committee within DNRI
have specific responsibilities in the emergency response organization. This ad-hoc committee consists
of the following members:
1) the DNRI Director, chairperson of the committee;
2) the Deputy Director, vice-chairperson, who can be delegated the responsibility of the chairperson

when needed;
3) the Reactor Manager, who will be responsible for directing the measures to cope with

accidents/incidents which occur in the reactor;
4) the Head of Radiation Protection Department, who, in co-ordination with the heads of other

related departments or services of DNRI, will be responsible for directing the measures to cope
with a radiological accident in case it occurs in laboratories of these departments or services;

5) the Head of Administration Department, who will be responsible for providing communication
and transportation means to be used in the emergency situation, assuring the security of the site,
and organizing the co-ordination of the on-site services and external aid from off-site
organizations.

2.2. Classification of emergency at DNRI

The types of emergency situations that may arise at DNRR facility can be classified into three groups
based on the nature and extent of the emergency as follows:
(i) accidents/incidents in the reactor;
(ii) accidents/incidents out of the reactor but with the locally significant contamination of radioactive

substances;
(iii) ordinary accidents/incidents with potential consequences affecting nuclear or radiological safety.

The emergency situations of type (i), which might occur in the reactor during both its operation and
shutdown, could be reactivity accident; loss of reactor pool water accident; amd total loss of electric
power supply. The emergency situations of type (ii) with high radioactive contamination could be the
significant leakage of radioactive liquid substances or wastes from the containers; the release of
radioactive material from unsealed radioactive sources and dispersion of radioactive material to the
environment; and accidental missing of sealed radioactive sources. The ordinary accidents/incidents
(type iii) such as fire, explosion, the stack collapses due to a break of its holding ropes could
potentially lead to radiological or nuclear risks.
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2.3. Emergency Identification

2.3.1. For accidents/incidents in the reactor:

For DNRR, a reactivity accident could be as result of inadvertent withdrawal of control rods when the
reactor is at low or full power, mishandling of fuel (e.g. insertion of a fuel assembly into the core when
it is near critical), and unauthorized loading (or unloading) irradiation samples with a positive
reactivity larger than specified limits by the pneumatic transfer systems. The reactivity accident could
lead to loss of control of chain reaction in the reactor, especially, including inability to shut down the
reactor and/or to maintain it in a shutdown state for long time; fuel failure; and release of fission
products from the fuel into the environment.

Loss of reactor pool water accident could result from a break of the beam ports, the thermal column or
the pool wall. When the reactor pool water level lowers a depth of 0.6m from the pool surface, the
reactor will be shutdown by a scram signal on low water level. The total loss of pool water might
occur at DNRR. In this case, however, the core will be cooled by air convection and it is not melted
because of reactor power below 1MW. The loss of reactor pool water accident could lead to
insufficiency of heat removal from the reactor while at full power or in a shutdown state and loss of
integrity of any barrier to release of the radioactive fission products.

Total loss of electric power supply is the case when the city network electricity is cut off and the
reserved sources such as UPS and/or diesel generators fail to function properly. In this case, the
reactor will be surely shutdown due to drop of control rods into the core under gravity and safely
maintained at its sub-critical state. However, information on the all reactor parameters after reactor
shutdown is unavailable in the reactor control room. This event is considered as an emergency case at
DNRR.

Usually, the information available in the reactor control room allows the operating shift personnel
(especially, the shift supervisor and/or the reactor operator) to be clearly aware of the principal process
parameters of the reactor. However, it requires supplementation with radiological monitoring and
visual observation within the reactor hall. Besides, rapid gathering of the environmental monitoring
data is required to determine the release level of radionuclides into the on-site and off-site
environment.

2.3.2. For accidents/incidents out of the reactor but with locally significant contamination of
radioactive substances:

The information to be acquired is the activity of liquid radioactive material contained in the broken
container, or the radioactivity of release from the unsealed radioactive source, or the activity of the
sealed radioactive source that is missing.

2.3.3. For ordinary accidents/incidents:

It is required to rapidly acquire information of the event in allowing for assessment of its immediate
effects and later potential hazards to the reactor.

2.4. Intervention measures

Soon after the emergency situation has been identified and assessed, the first actions must be promptly
taken to cope with unfavourable evolution of the event. In case of an emergency in the reactor, it is the
responsibility of the reactor operating shift personnel for achieving this goal under direct command of
the Reactor Manager, hi case of emergency occurring in a laboratory at the reactor site, the head of the
department administering this laboratory is responsible to organize locally the intervention in co-
ordination with the Head of Radiation Protection Dept.

To cope with anticipated emergencies, the intervention measures prepared in advance will be applied.
These measures are established in the form of emergency procedures based on the results of
emergency studies and on the experiences gained from emergency drills.
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In case of accident, the protective measures imposed on the on-site personnel may include sheltering,
evacuation, intake of iodine tablets, or body decontamination, etc. Even in case of the most severe
accident in the reactor, the general public and the off-site environment are affected minimally, just
under the specified limits. Therefore, no restrictions or additional measures are imposed on the off-site
population in any case.

When the accident is over, recovery operations must be conducted in order to return the facility to the
safe situation and to recover the accident consequences. The emergency situation will be considered
terminated only when the safe situation of the facility is fully re-established. The chairperson of the
ad-hoc committee is responsible to declare the emergency termination.

2.5. Co-ordination with off-site organizations

In case of emergency, the DNRI is responsible to co-ordinate the actions with the following
organizations:

Lam-Dong Provincial People's Council;
Lam-Dong Provincial Police Department;
Dalat City's Fire Service;
Lam-Dong Provincial Hospital;
Lam-Dong Meteorological Service;
Dalat City's Electricity Service;
Dalat City's Water Supply Company; and
Vietnam Atomic Energy Commission (VAEC).

When an emergency is considered as serious, and/or when the off-site assistance of the above-
mentioned organizations is needed, or it is necessary to evacuate the personnel from the facility site,
the ad-hoc committee shall notify VAEC and the local authorities with accurate information.

2.6. Emergency documents and equipment

The ad-hoc committee shall ensure the availability and readiness of equipment and documents to be
used for its intervention direction. The emergency equipment available or ready to operate consists of:

personal dosimeters and other radiation survey instruments;
UPS and diesel generators;
system of emergency communication;
emergency vehicle;
decontamination tools and substances;
protective clothing and equipment;
first-aid medicaments.

These emergency equipment are subjected to periodic verification in respect to their quantity,
availability and performance.

The documents needed in an emergency situation are kept at the headquarters of the ad-hoc committee
and consist of the following:
1) a copy of Ref. [1] 'Planned Actions in Emergency Cases';
2) drawings of the facility buildings and structures with guidelines of the emergency exits;
3) a scheme of the fire prevention and fighting system of the facility;
4) list and scheme of positions where intervention equipment is located;
5) a call list of in-site and off-site persons needed in case of emergency communication; and
6) lists of the above-mentioned emergency equipment with their storage locations and the persons

responsible to store and operate them.

2.7. Radiological protection measures

In case an emergency occurs, the health physicists are required to quickly carry out the measurements
and to determine the degree and kind of radioactive contamination at each location in order to report to
the ad-hoc committee.
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The Health Physics Group shall provide the personnel with adequate protective equipment and with
detailed manuals or instructions of use. The Group shall precisely specify the time duration and the
measures that the personnel must take in emergency intervention and recovery in order not to be
exposed to the radiation over the dose limits. However, as in special circumstances, it may be
allowable to the personnel, taking part in preventing the emergency, to receive an individual effective
dose as much as 2 to 5 times the annual dose limit.

The contaminated locations must be localized and bared with warning signs, and effective measures to
prevent contamination from spreading should be implemented. After the emergency recovery, the
facility personnel are permitted to return to their workplace only if the radiation dose, the surface
contamination and the air contamination are back to normal levels.

2.8. Emergency training and drills

All facility personnel are required to study this emergency plan. Every year, the DNRI authorities
organize the re-training (or training) course for the facility personnel accompanying with the drills on
the anticipated accidents that might occur at the site.

3. EMERGENCY PROCEDURES

3.1. Accidents in the reactor

At the moment an accident occurs in the reactor, if the reactor is in operation and its protection system
does not actuate an automatic scram, it must be manually shut down.

3.1.1. Reactivity accident

If the accident occurs during core handling, the safety rods must be released by pressing any of the
two scram buttons located on the reactor platform, and, simultaneously, the core handling must be
stopped. The shift supervisor shall report the accident situation to the Reactor Manager, who, in turn,
reports to the ad-hoc committee. The committee may declare the warning of an emergency situation
within the site. The ventilation of the reactor hall (P-3 and V-2 systems) will be shut down.

Except the operating shift personnel and personnel participating in accident intervention and recovery,
all must be evacuated from the reactor building under guidance of the health physicists. At the air-
lock, the health physicist on duty will check those persons leaving the reactor hall for contamination,
collect their personal dosimeters for quick determination of the radiation dose received, and provide
instructions of decontamination for those having been considerably contaminated. Any significantly
contaminated individuals must be rushed to hospital.

Based on the radiological situation in the reactor hall and on the latest acquired information, the
Reactor Manager and the Head of the Radiation Protection Dept. will work out the particular plan for
accident recovery, for discovery of damaged fuel assemblies and dealing with them (if any), as well as
for investigation of the accident causes.

3.1.2. Loss of reactor pool water

The shift supervisor shall report the accident situation to the Reactor Manager, who, in turn, to the ad-
hoc committee. The committee may declare the warning of an emergency situation within the site. The
ventilation of the reactor hall (P-3 and V-2 systems) will be shut down. The primary and secondary
pumps, if on work, will be halted. The health physicist will carry out monitoring of radioactive
airborne and gases in the reactor hall and the primary loop equipment room. If the radioactive airborne
or gases are detected, he should guide irrelevant persons to leave the reactor hall through the air-lock.

Based on the rate of water loss from the reactor pool, the shift supervisor will decide to add
demineralized water to the pool, and, in case there is a threat to the core of exposure to air, will
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command the mechanic to add tab water directly into the pool. The Reactor Manager and the Head of
the Radiation Protection Dept. will work out the plan for accident recovery, including:
(a) determination of contaminated locations and contamination level;
(b) determination of radioactive airborne and gaseous activity;
(c) collection of water from the floor into the sump;
(d) pumping of waste water from the sump to the processing station at Bldg. No.2;
(e) decontamination of the reactor hall floor;
(f) decontamination of the personnel after recovery work.

3.1.3. Total loss of electric power supply

The instrumentation and control operator on duty accompanied by the health physicist shall check for
the full insertion of control rods into the core by using a portable battery-powered lamp. The shutdown
state of the reactor can also be evaluated by the Cherenkov light intensity in the core or by the gamma
dose rate around the reactor.

Having assured the reactor shut down, the operating shift continues to cope with the accident. If any
control rod is not released, the mechanic will make it drop. The electrician and/or the diesel operator
will check the UPS and/or diesel generators and make necessary repairs in order to re-establish the
emergency power supply as soon as possible.

When the electric power supply from the city network returns normal, the shift supervisor will allow
to re-start the reactor after assuring that all the abnormal phenomena have been fixed.

3.2. Accidents out of the reactor but with significant radioactive contamination

In any case of release of radioactive substances to the floor or into the air, the central ventilation
system must be shut down, except for local ventilation of the radioisotope production hot cells.

The health physicist on duty shall determine the dose rate or contamination level, and assign the time
duration and individual protective measures for personnel of the acting group 1.0 take part in accident
intervention and recovery. The shift supervisor or the group head will direct the actions of the group
personnel in preventing the accident development and in carrying out the decontamination followed.

3.3. Fire and explosion accidents

When the reactor is on operation, it must be manually scrammed if the fire/explosion occurs on the
reactor technological equipment or there is potential to affect reactor safety. Electric supply to the area
where the fire/explosion occurs must be cut off.

The fire fighting; measures shall be carried out, in the first place, to prevent the fire from spreading. If
the pressure of city water is not sufficient, fire pumps should be started. In case needed, either a
member of the ad-hoc committee or the shift supervisor or the laboratory head or the security guard
should urgently call the city's fire fighting service.

In case of large fire, it is necessary to evacuate the site personnel. In case of fire/explosion leading to
an accident in (or out of) the reactor, the actions are to be taken as described in 3.1 (or 3.2).

4. CONCLUSION

Historically, any abnormal occurrence at the reactor site is referred to as an emergency case. Also, the
discussions above presented are mostly applied to the nuclear power plant or the research reactor of
high power based on the initial emergency plan supplied by the Soviet designer. That is the name of
[1] which covers the actions to be carried out during the planned abnormal occurrences rather than
emergencies. As analysed in the Safety Analysis Report for the DNRI [2], the accident conditions and
accidents are very unlikely to occur at the DNRR facility, and even with the maximum hypothetical
accident, the radiation doses to the general public are still below limits specified for the normal
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exposure. Therefore, only the in-site actions are presented in this paper and no off-site emergency
measures are required.
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