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Abstract. The first Thai Research Reactor, TRR-1, was installed and put into operation in 1962. In 1975 the reactor
was converted to a 2 MW TRIGA Mark 1 by replacing of the reactor core and the control system. The renamed TRR-lM
research reactor went critical again in November 1977. TRR-lM has been operated safely for 25 years with its main
utilization in research, isotope production and training. Safety management and safety culture have been implemented for 25
years both in the legislation level and the operation level. There was no nuclear incident and there were a few radiological
incidents during the 25 years of operation of TRR- /Mi. The lessons learned from the incident events such as the release of
N-16 and Ar-41. the release of radioactive Bromine gave valued opportunities to improve our operation procedure, safety
procedure and safety culture. All type of activities with respect to safety culture such as individual awareness, commitment,
motivation, supervision and responsibility have been seriously reviewed and being set as normal practices.

1. Introduction

The Office of Atomic Energy for Peace (OAEP) was established in 1961 in order to promote the
nuclear for peaceful uses and conduct research. The first research reactor, TRR-1, was then built to
support such activities. The TRR- , pooi type reactor, is designed and constructed by Curtiss-Wright,
U.S.A. and then put into operation in 1962. In 1975, the reactor stopped operating and the core was
replaced by TRIGA Mark HI type of General Atomics, U.S.A. The reactor was named TRR.-1/Ml and
went critical in 1977. To date, this 2-MW reactor has been used for 25 years. The main purpose of the
TRR-U1/M is isotope production for the country use. Additionally, a number of research, analysis and
training have been conducted.

The safety management has been implemented since the establishment of the reactor both in the
legislation level and operation level.

2. Safety Management and Safety Culture

2.1 Nuclear Safety Policy

The organization chart of nuclear safety policy in Thailand is represented in Fig. 1 and responsibilities

are described below.
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Fig. 1 Organization Chart of Nuclear Safety Policy in Thailand
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2.1.1 The Thai Atomic Energy Commission for Peace (The THAIA.E.C.)

The Thai Atomic Energy Commission is a governing board (policy making body) of the government
of Thailand. The Thai A.E.C. is chaired by the Prime Minister of Thailand and at present consists of
14 sub-committees.

2.1.2 The Nuclear Facility Safety Sub-committee (NFSS)

In accordance with the Atomic Energy for Peace Act of 1961 and the Ministerial Regulation No.6 of
1974, a license from the Atomic Energy for Peace Commission must be obtained for the establishment
of a nuclear reactor, hereinafter referred to the "operating license". In order to carry out regulatory
activities for the nuclear reactor, the commission assigns the authority through a sub-committee,
established in 1994, with the Nuclear Facility Regulatory Center (NFRC) as the secretariat of the Sub-
committee. At present, the Nuclear Facility Safety Sub-committee is composed of 17 members (only 3
are OAEP personnel) chaired by the well-known and well-recognized person outside OAEP; at present
the president of Chulalongkorn University.

2.1.3 The Nuclear Facility Regulatory Center (NFRC)

The Nuclear Facility Regulatory Center, as a functioning arm of the Nuclear Facility Safety Sub-
committee, is responsible for the assessment of safety features of a proposed reactor and related
facilities, undergoing licensing deliberation, physical inspection and audit of licensed facilities to
ensure that prescribed safety measures are strictly complied with safeguards of nuclear materials in
accordance with national regulation and international commitment.

2.2 Duties and Responsibilities

The operating organization of the facility is the Reactor Operation Division, which is composed of 4
sections: Technical section, Operation section, Maintenance section and Non-destructive Testing
section. The qualified staffs in each section are assigned to operate the reactor every week. Health
physicists from Health Physics division are responsible for radiation safety. In each shift, 2 operators
and 2 technicians operate the reactor under supervision of a shift supervisor and a health physicist. The
responsibilities of operating staffs are described as follows:

2.2.1 Director of the Reactor Operation Division

The Director of the Reactor Operation Division is responsible to the Principal Scientific Officer for the
safe operation and maintenance of the reactor, for the safety and good order of the reactor area and for
carrying out the agreed reactor operation programmed. He will issue Reactor Operating Instructions
for the guidance of his staff and these operating instructions must fall within the framework of the
principles laid down in these standing orders. He will issue instructions of a temporary nature in the
form of 'Temporary Operating Instructions` which will be valid only for a stated period.

2.2.2 Shift Supervisors

The Shift Supervisor accepts responsibility for the safe operation of the reactor at all time during his
shift. He should recognize when reactor components are operating normally or abnormally and should
know what action to take in order to prevent any dangerous incidents. He supervises the activities in
all phases of reactor operation and makes certain that all procedures are followed. He carries out the
daily checkout and appropriate safety checks of the reactor and its associated equipment. He
supervises the keeping of records and log and ensures that all records are complete and accurate on all
phases of reactor operation and maintenance.
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2.2.3 Reactor Operators

Reactor operators on duty are responsible for the safe operation of the reactor and its associated
equipment within the term of the operating procedures and under the direction of the shift supervisor.
On each shift of reactor operation two reactor operators are on duty; one manipulating the reactor
control in control room, the other works outside the control room. The two will be designated as the
inside control room operator and the outside control room operator respectively. They interchange
roles at regular interval, normally at every two hours.

2.2.4 Maintenance Engineer

The maintenance engineer is responsible for the efficient maintenance of the reactor plant and
equipment. He will issue detailed maintenance instructions and will ensure that no work shall begin
without written permission of the Director of the Reactor Operation Division.

2.2.5 Health Physicist

The health physicist is responsible for advising the Director of the Reactor Operation Division on all
aspects of radiation protection. He is responsible for making an independent regular check on the
radiation and contamination levels in the reactor area, and for providing adequate equipment to enable
the operation staff to carry out surveys on all radiation and contamination hazards at any time.

In the event that an operation is to be performed, or is being performed, which, in the opinion of the
health physicist is hazardous, he is authorized to suspend operations, pending review and resolution of
the hazard.

2.3 Safety Culture

Although the safety culture issues have not been published in the operating manual, operators and
technicians are trained in such issues from operator training course and radiological training course.
They are emphasized on safety awareness, knowledge, responsibility and communication. For
example, operators will report any incidents to the director of reactor operation via the in-shift
supervisor. Operators have to work strictly in accordance with the overtime work policy. They are not
allowed to operate the reactor more than 8 hours a day. The reactor operating procedure is rigorously
performed in order to ensure maximum safety.

Observation method has been introduced to monitor behaviors of operators and technicians. This is a
very applicable method because the safety culture is developed continuously. For instance, operators
and technicians sometimes forget to bring film badges with them when they work in the reactor hall
because they keep the film badges individually. Therefore, compartments for film badges are provided
in front of the reactor hall entrance to ensure that operators and technicians will not forget to bring
film badges with them into their working area. These film badges are also collected and sent to the
Health Physics division every 3 months to check for the dose rates.

Nuclear Facility Regulatory Center (NFRC) is the regulatory body that conducts the external
inspections for safety operation and safety culture. The inspections will be performed in both pre-
notification program and un-notification program. These combined programs will ensure that the real
situation of reactor operation and operators' behaviors will be inspected.

3. Lessons Learned from Events

No nuclear incident occurred since reactor commissioning and there have been very few radiological
incidents during 25 years. One example of radiological incidents is the release of N-16 and Ar-41
above the reactor pool. This incident happened when the diffuser pump, the pump used to disperse
heat at the core, did not work. Normally, the RAM channel above the reactor pool can monitor the
radiological gases. Unfortunately, there was electrical problem with the absence of one phase of the
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power supply, so the diffuser pump using that absent phase did not work. The reactor still ran but the
diffuser pump did not work. Radiological gases accumulated and dispersed above the reactor pooi.
The RAM channel used the same phase of the power supply as the diffuser pump. As a result, the
RAM channel did not work either. Thus, it could not detect the Ar-41 and N-16 released. This
situation was reported to the director of Reactor Operation Division. As the result of the lesson
learned, operators are always taught to be aware of such situation.

The release of radioactive Bromine is another good example regarding safety culture. It happened on
the last operating day before annual maintenance. The user wanted to use radioactive Bromine during
the shutdown period. So he put a large amount of Bromine in the container without a wrapper. He also
punctured a hole on the top of the container because he was concerned and worried of the gaseous
expansion during irradiation. The container was then loaded into the reactor core. From the
carelessness of the user, the container was accidentally dropped on the floor when the sample was
unloaded. The powder of Bromine was released and dispersed on the floor. As a result, the reactor hall
was contaminated and operators and technicians were evacuated. The reactor was then stopped
operating before scheduled time. It is concluded from this scenario that the user lacks of safety culture
and experience caused the contamination and related problems. The incident was then reported to the
Director of Reactor Operation Division to figure out the solution. It was thereafter concluded that the
experiment loading procedures have to be revised and the safety culture training should be conducted
by Reactor Operation Division to all the users rather than individual training by other divisions.

4. Current and Future Challenges That May Impact on Our Safety Culture

Reformation of the Office of Atomic Energy for Peace is due to complete before October
2002. The office will be divided into 2 organizations: the operating body and regulatory body.
Unlike the current organization, the regulator will be obviously separated and will result in
more effective safety management. For legislation level, the Atomic Energy for Peace Act has
also been revised and supposed to enact in the near future. In addition, safety policy has been
revised to cope with the new organizations.

5. Conclusion

Safety management and safety culture are very important issues that must be studied and developed.
Safety culture must be taken into account both at policy level and operation level. For Thailand, all
type of activities with respect to safety culture: individual awareness, commitment, motivation,
supervision and responsibility, have been seriously reviewed and being set as practices. There should
also be a safety culture training to provoke individual awareness both users and operators.
Furthermore, the safety culture questionnaires have to be established to encourage self-examination in
organizations and for individuals.
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