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ABSTRACT
In 1961, the first Thai Research Reactor, TRR-1, having power of 1 MW was

established. It was located at Office of Atomic Energy for Peace (OAEP) in Bangkok.

TRR-1 was completely commissioned in June 1962. Plate typed high-enriched

uranium (HEU) and U3O8-AI were used as fuel. Light water was used as moderator

and coolant. During 1975-1977, TRR-1 was shut down for modification. The reactor

core and control system were disassembled and replaced by TRIGA Mark III. It is a

circular hexagonal core typed reactor designed by General Atomics Company (GA).

Afterwards, TRR-1 was officially renamed to Thai Research Reactor 1/Modification 1

(TRR-1/M1). TRR-1/M1 is a multipurpose reactor with nominal power of 2 MW.

This swimming pool typed reactor uses low-enriched uranium (LEU) as fuel and light

water as coolant and moderator. To date, the reactor has been operated with core

No.12 that released power 1135 MWD to serve the user. The reactor has been serving

for various kinds of utilization, for example, to produce radioisotope, neutron beam

experiments and reactor physics experiments. This report explains in detail regarding

operational experience and current status of this reactor, for example, reactor

operation and reactor utilization.

1. Introduction

TRR-1/M1 is movable-core TRIGA Mark III reactor. It is a light water-cooled

and reflected pool-typed reactor using uranium zirconium hydride (UzrH) fuel-

moderator elements developed by General Atomics Company. This reactor is

designed for continuous steady-state operation up to 2 MW at any positions in the

pool. Moreover, this reactor can be operated in pulse mode at around 23 MW-sec, the

peak power of 2000 MW and a pulsed width at a half of maximum of 10msec.

The initial criticality of TRR-1/M1 was reached on Nov.7, 1977. At the

beginning, the whole core was composed of 8.5 wt-%/20% enriched U-235 fuel

elements. In 1980, some fuel elements were replaced by 20 wt-%/20% enriched U-

235 resulting in mixed core operation until now.

At present, TRR-1/M1 has been operated with core No. 12 that released power

of 1135 MWD (as of Oct. 1999). The reactor is operated at the power of 1.2 Mw, 3

days a week or 34 hours per week. The reactor is shutdown for weekly maintenance

on Monday. It is also reserved for special experiment on Tuesday. During February to

March, the reactor is shutdown for annual maintenance.

-259-



JAERI-Conf 2000-017

2. Aging Management of TRR-1/M1

2.1 Reactor Pool Refurbishment

The reactor pool is one of the major parts of the swimming pool typed reactor.

Therefore, it needs to take good cares of the long-used reactor. During 1975-1977, the

reactor pool was repainted while TRR-1 was changed to TRR-1/M1.

During 1990-1991, the reactor pool was refurbished again because residual

radiation existing in the pool and piping facilities after reactor shutdown is rather

high. As a result, working schedule was prepared a year in advance in order to reduce

problems of radiation and facilitate the activities. The fuel elements of TRR-1/M1

core were removed and transferred to fuel storage pool. Irradiation and experimental

facilities were dismantled. The inner surface of the pool wall was cleaned by sand

blasting. After that, painting and epoxy aradite coating were performed. From this

refurbishment, It is expected that the reactor can be operated in good condition for at

least 10 years.

2.2 TRR-1/M1 Decommissioning plan

There arc many limitations of the present research reactor. For example, the

location is far from the international airport only 8 km. Due to the substantial increase

of international flights, the possibility of air crash is increased. Furthermore, it is

difficult to expand the project research and studies because of lacking of operational

and office area.

On December 27, 1989, the Ministry of Science and Technology and

Environment (MOSTE) was assigned by the cabinet to consider for the relocation of

TRR-1/Ml to the new suitable and safe site. OAEP then established the work plan for

the new nuclear research center. Details of the new nuclear research center will be

discussed in session 4.

In the meantime, OAEP assigned a working group to administer about the

conception of decommissioning project for the existing TRR-1 /Ml. Hopefully, the

decommissioning planing including the manpower development took place in a very

good time before the final shutdown of TRR-1/M1.

After decommissioning, OAEP plans to keep TRR-1/Ml building as the

historic landmark of the progression of the nuclear science and technology museum. It

will be opened for public including students for the sake of knowledge and

understanding.

3. Current Status of TRR-1/M1

3.1 Reactor operation

At present, TRR-1/Ml has been operated with the core No. 12 that released

power of 1135 MWD (as of Oct. 1999). The reactor is operated at the power of 1.2

Mw, 3 days a week or 34 hours per week. In 1998, the total reactor operating time is

1547.05 hours.
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There are several disturbances during operation from 1998 until now. Most of

them are from reactor scam due to the electric failure. However, there is no significant

problem, which can disturb the reactor operation.

3.2 Reactor Utilization

Reactor utilization can be divided into 3 main areas: reactor characteristic

studies and physics experiments, isotope production and researches in the fields of

chemistry and biology science and personal training in reactor operation and related

fields.

In 1998, a number of experiments had been performed as listed below.

Division

1. Physics

2. Chemistry

3. Isotope

4. Radiation Measurement

5. Waste disposal

6. Reactor characteristics studies and physics

experiments

Number of samples

1,316

369

200

13

5

20

The utilization of the reactor can be distributed as follows:

a.) Neutron Activation Analysis such as:

Determination of Zirconium and Arsenic in slag

Determination of elements in human hair

Determination of Uranium in Tantalite

Analysis Th in monazite

etc.

b.) Irradiating the isotope targets mainly for production of 1-131 and Sm-153

c.) Nuclear Physics and Reactor Engineering Experiments such as:

Neutron Radiography

- Non-Destructive Testing

d.) Reactor operation training

3.3 Reactor maintenance

The maintenance program of TRR-1/M1 is put in high priority since the

reactor has been operated more than 10 years. In order to improve the reliability and

availability of the reactor, the preventive maintenance is performed weekly, monthly,

three-monthly, six-monthly and yearly. This maintenance is composed of inspection,

testing, surveillance, repair and replacement activities. Inspection and testing are

routinely applied on Monday. The purposes of inspection are to inspect the safety

reactor component and check both primary and secondary cooling system.
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Annual maintenance is normally carried out in February. It takes around 2

months to complete the maintenance activities. The purposes of annual maintenance

are composed of inspection, monitoring and diagnostic to evaluate the condition of

machine or component. Since the reactor is gradually older, condition monitoring of

component will play an important role to predict the robustness of the system and

component. This monitoring leads to assurance of safety of the reactor operation. By

condition monitoring technique, the status of component can be evaluated as early as

possible and take action to avoid further deterioration.

The annual maintenance can be divided into 8 sections as follows.

1. Electrical system

2. Reactor Instrumentation and Control system

3. Cooling system

4. Air compressor and Ventilation Control System

5. Irradiation Facility

6. Reactor Pool Purification system

7. Emergency Core Cooling system

8. Fuel and Reactor Experiment

4. Establishment plan of the new research reactor

4.1 Siting

The Ongkharak Nuclear Research Center (ONRC) located at Ongkharak

district, NakhonNayok province about 60 Km. North of Bangkok. The project area is

around 500,000 m" (-126 acres) where comprises a research complex, a supporting

area consisting of site access and landscaping, a visitor center, general utility systems,

residential area and recreation parks.

4.2 General description of the new research reactor

The reactor building is approximately 25-m wide and 57-m long. It consists of

the reactor hall at the center and two wings. The reactor hall is clear space about 23-m

wide by 23-m long and 26-m high. The west wing is composed of offices, control

room, dark room, waiting room and fresh fuel storage. The east wing consists of

reactor auxiliary equipment.

The new reactor is multipurpose, pool-typed TRIGA reactor having a steady-

state thermal power output rating of 10 MW. Low-enriched Uranium (LEU) which

has 19.7% wt is used as fuel. Light water is used as coolant and moderator whereas

heavy water (DiO) and beryllium are used as reflector.

The arrangement of the reactor, auxiliary pool, transfer canal and isotope

transfer hot cell allows irradiated targets to be transferred entirely underwater from

irradiated locations to the isotope transfer hot cell. The targets are then pneumatically

transferred from the hot cell to the IPF via a tube connecting to the reactor building

and adjacent IPF.
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4.3 Utilization plan

The 10-MW TRIGA multipurpose reactor is dedicated for the R&D in the

fields of nuclear science, nuclear engineering and radioisotope production for

domestic supply. The utilization can be listed as follows,

a.) To conduct beam experiments such as:
Prompt Gamma Neutron Activation Analysis (PGNAA)

- High Resolution Powder Diffractometry (HRPD)
- Small Angle Neutron Scattering (SANS)

Neutron Radiography (NR)

b.) To perform medical therapy of patients through the Boron Neutron Capture

Therapy (BNCT) technique.

c.) To produce radioisotope for medical, industrial and agricultural uses,

d.) To perform Neutron Transmutation Silicon Doping (NTSD)

e.) To conduct applied research and technology development in the nuclear field

f.) To provide general training to master the fundamental principles of the reactor and

its operation.

g.) To provide training in reactor physics (neutron physics, thermal hydraulics,

reactor experiments and so on)

5. Conclusion
The past period should be considered as a trial and learning period in

managing a research reactor. During this period the Reactor Operation Division has

tried to contribute by making every effort to improve efficiency in both reactor

operation and utilization. According to safety, reactor users are encouraged to follow

the regulation. Regarding the reactor power level, it is indicated that the average

power of 500-700kW in one day per week is adequate for experiments such as reactor

characteristic studies and physics experiments requiring low power operation.

Whereas irradiation for isotope production, neutron activation and biological works

are efficient at the power level of 1.2 MW.

Regarding the new research reactor, The Ongkharak Nuclear Research Center

(ONRC) is expected to operate by 2001. It will be the most modern nuclear research

and development center in Southeast Asia region. The future utilization program for

Thai researchers will be much wider and profound than the current program. More

qualified researchers will be mobilized and developed. It is also seen that the

utilization program will be cooperated with international and regional countries to

improve the efficiency and share knowledge.
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