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5. Remarks 
The policies and standards play important role in nuclear facility decommissioning. Although some 
decommissioning activities have been finished in China, national policy and strategies in 
decommissioning is still not perfect and should be further reinforced. Some key factors, such as 
decommissioning plan, decommissioning strategy, financial resources and long-term intuitional 
control of decommissioned site, should be stipulated in legal documents. In particular, the system of 
decommissioning plan and decommissioning fund should be established as soon as possible. 

IAEA have established the structure of safety standards on decommissioning and environmental 
remediation, which provide very well basis for developing framework of decommissioning standard in 
China. The authors also make suggestions on framework of technical standard system on 
decommissioning, based on structure of IAEA’s framework and taking the current situation and trend 
in decommissioning into account. 
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Abstract. The Research Reactor, TRR-1 (renamed TRR-1/M1 after core replacement) in Thailand has 

been operated for more than 43 years. This ageing reactor will be facing shutdown in the near future. Laws and 
Regulations have been continually developed to assure the safe operation of nuclear facilities, particularly of the 
research reactor, and to ensure the safe decommissioning of the reactor after its operational life. However, the 
Thai nuclear legislation is still not applicable to a number of areas. Office of Atoms for Peace is working toward 
development of a new consolidated Act. In addition, the licensing steps for modification and decommissioning 
are added to the new Ministerial Regulation and to the new guidance documents on the licensing process for 
research reactors. Regulations, guidance and criteria for approval of decommissioning are being developed using 
the IAEA Safety Standards Series as the main basis for drafting. Human resource development is considered as 
one of the key important factor to ensure safe decommissioning of the installation. Staffing and training of the 
operating organization and the regulatory body personnel have been addressed to ensure the achievement of 
competency level. Simple methods and technologies are the best means for implementation while learning from 
experience of others will help and support us in our attempt to be the ‘second First’. IAEA advice and assistance 
on the decommissioning of nuclear facilities in countries with limited resources is desirable. 

1. Introduction 
Thailand, one of the members of ASEAN, is located in Southeast Asia on the Gulf of Thailand and the 
Andaman Sea. The kingdom shares boundaries with Myanmar, Laos, Cambodia, and Malaysia. 
Activities in the nuclear field in Thailand were introduced in November 1954 when a national 
commission was established to pursue studies and deliberations on atomic energy and to advise the 
Government on Thailand’s entry into the atomic age. Under the Atomic Energy for Peace Act B.E. 
2504 (1961), the Office of Atomic Energy for Peace (OAEP) was established according to section 19 
of the law. Its main duty since establishment is to carry out matters in accordance with the resolution 
of the Thai Atomic Energy Commission for Peace (Thai A.E.C.) and execute other administrative 
affairs. Moreover, the first research reactor, TRR-1, was also built at Chatuchak in Bangkok to 
promote the peaceful uses of nuclear energy and to conduct research. The TRR-1, a pool type reactor, 
was designed and constructed by Curtiss-Wright, U.S.A. and then put into operation in 1962. In 1975, 
the reactor stopped operation and the core was replaced by TRIGA Mark III type of General Atomics, 
U.S.A. The reactor was officially renamed TRR-1/M1 and went critical in 1977. To date, this 2-MW 
reactor has been used for more than 29 years. The main utilization of the TRR-1/M1 is isotope 
production for use of the country. Additionally, a number of research and development tasks, analyses 
and training on nuclear science and technology have been conducted. Accordingly, laws and 
regulations has also been continually developed to assure the safe operation of the research reactor and 
to ensure the safe decommissioning of the facility after its operational life. 

2. Nuclear laws and regulations in Thailand 

2.1. The Thai Atomic Energy for Peace Act 
Nuclear legislation in Thailand is determined mainly by the Atomic Energy for Peace Act. The Act is 
the basic legislation for nuclear activities in Thailand. It was passed and became effective on 26 April 
1961. It provided for the establishment of a Thai regulatory system through the pre-existing Thai 
Atomic Energy Commission for Peace (Thai A.E.C.). Thai A.E.C. was originally established in 1954 
as a policy making body for all matters concerned with the peaceful use of atomic energy in Thailand. 
The 1961 Act broadened the A.E.C.’s authority and responsibilities. Thus from 1961, the AEC has 
been legally empowered to appoint Sub-committees and to establish the Office of Atomic Energy for 
Peace (OAEP), renamed the Office of Atoms for Peace (OAP) after restructuring of government 
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bureaucracy in 2001, as an executive body to implement decisions in accordance with AEC 
resolutions and to carry out other administrative matters. The Prime Minister is the Chairman of the 
Commission and the OAP Secretary General is the Secretary of the Thai AEC. 

2.2. Evolution of laws and regulations 
The 1961 Atomic Energy for Peace Act is the main or first level of Thai nuclear legislation. The Act, 
as a basic law on nuclear energy in Thailand, was drafted at that time at short notice and in very 
general terms in order to cover a variety of unknown future needs without having to make many short 
term legislative changes. Six legally binding Ministerial Regulations represent the second level of Thai 
legislation. The principle laws of Thai nuclear legislation at the beginning of Thailand atomic energy 
age are as follows: 

� Atomic Energy for Peace Act B.E. 2504 issued 25 April 1961 (the Act); and 

� Atomic Energy for Peace Act (No. 2) B.E. 2508 issued 1 November 1965 (Act 2). 

In addition the following Ministerial Regulations were issued by virtue of the Act: 

� Ministerial Regulation No. 1 (B.E. 2504) issued in 1961 about source material; 

� Ministerial Regulation No. 2 (B.E. 2504) issued in 1961 about application for licence of having 
in possession or utilizing special nuclear materials, atomic energy, by-product materials or 
source materials and related conditions to be fulfilled by the licensee; 

� Ministerial Regulation No. 3 (B.E. 2504) issued in 1961 about identity card of the competent 
official; 

� Ministerial Regulation No. 4 (B.E. 2511) issued in 1968 about application for permission to 
produce and utilize X-rays; 

� Ministerial Regulation No. 5 (B.E. 2516) issued in 1973, replaced Ministerial Regulation No. 1 
(B.E. 2504) and stated new concentrations for source material; and 

� Ministerial Regulation No. 6 (B.E. 2517) issued in 1974 about application for permission to 
produce, possess, or utilize atomic energy from an atomic reactor. 

After 2000, a working committee was established to study ways and means to revise the nuclear 
legislation to meet and adequately accommodate international practices. Since the revision of the Act 
would require extensive consideration and time, the committee decides to revise the Ministerial 
Regulation No. 2 as the intermediate step before revision of legislation. The new Ministerial 
Regulation had been drafted and then revised by the Council of States and then was promulgated in 
2003. There are 2 Ministerial Regulations issued in 2003 by virtue of the 1961 Act. These are the main 
regulations for nuclear and radiation safety and nuclear material control.  They are the following: 

� Ministerial Regulation B.E. 2546 issued in 2003 to replace Ministerial Regulations No. 2, No. 4 
and No. 6 in which a subsidiary set of requirements addressing the radiation protection 
obligations of the licensee regarding radioactive sources was included; 

� Ministerial regulation B.E. 2546 for Radioactive Waste Management issued in 2003 to replace 
Ministerial Regulation No. 2, No. 4 and No. 6. 

In brief, the Thai nuclear legislation applies to the production, utilization and possession of: 

� Special nuclear materials, 

� By-product materials or source materials, and 

� Atomic energy. 

The Thai nuclear legislation is not applicable to a number of areas, for example: 

� Construction, commissioning, modifications, decommissioning; 

� Radiation protection; 

� Emergency preparedness; 

� Physical protection; 

� Waste management and transport safety; 

� Liability in respect of nuclear damage; and 

� Implementation of obligations under international treaties, conventions or agreements. 

However, regarding lower tier regulations, a Safety Guide NFSS-35-G1 on the Licensing Process for 
New Research Reactors was endorsed by the Nuclear Facility Safety Sub-committee in March 1995. 
Being based on Ministerial Regulation No. 6, the Safety Guide NFSS-35-G1 determines and directs 
major activities and steps regarding the licensing procedure of the new research reactor. The licensing 
process described in the Guide is broken down into a construction permit, a commissioning permit and 
a final operating licence. 

It should be pointed out that the establishment of the Atomic Energy for Peace Act, which is the basic 
law on nuclear energy in Thailand, in 1961, occurred at a time when it was difficult to extrapolate all 
nuclear energy perspectives, specifically with respect to the implementation of an effective regulatory 
system or process. 

Realizing that the legislation does not provide for effective control of nuclear, radiation, radioactive 
waste and transport safety, as required by international standards, OAP is working toward 
development or drafting of a new consolidated nuclear law/Act. Moreover, the licensing steps for 
modification and decommissioning are added to the new Ministerial Regulation and to the new OAP 
guidance documents on the licensing process for new research reactors. 

2.3. Drafting of new laws and regulations 
The new Atomic Energy for Peace Act should be finished as a final draft by the first quarter of the 
year 2007). The new Atomic Energy for Peace Act will be proposed to the Parliament and will take 
about one year for approval. The new draft of the Ministerial Regulation B.E. 2549 was reviewed and 
approved by the Office of Council of State on 14 July 2006. It will be submitted to the Secretariat of 
Cabinet for approval. The process will take about 2 months. Subsequently, it will take 6 months before 
the new ministerial regulation will become effective and in force. The licensing procedures and all 
guidelines related to nuclear installation should be effective in about 8 months. 

3. Development of criteria for decommissioning of reactor 
The decommissioning process can bear many safety challenges. The process should be well planned 
and arrangements should be made to ensure that sufficient resources will be available when needed. 
Without proper arrangements and related criteria for decommissioning, the shut down facility might 
deteriorate and ultimately can cause a radiological hazard to people in its vicinity from direct exposure 
to radiation or as a result of radioactive material that may be released to the environment. 

In the past, decommissioning of nuclear power plants and research reactors was performed on a case 
by case basis. The same framework of regulations as applied during the operational period of a reactor 
was used. The activities performed this way may not at all lead to the decommissioning of nuclear 
power plants or research reactors in a safe and environmentally acceptable manner. 

Even though the licensee of a research reactor must submit a Safety Analysis Report (SAR) including 
a decommissioning plan as specified in the new Ministerial Regulation, this is not comprehensive 
enough. Bureau of Nuclear Safety regulation (BNSR) of OAP realizes the importance of developing 
decommissioning-oriented laws, regulations, guidelines and particularly approval criteria. The 
documents will be drafted using the IAEA Safety Standards Series, particularly Safety Guide on 
Decommissioning of Nuclear Power Plants and Research Reactors (WS-G-2.1), Safety Guide on 
Decommissioning of Medical, Industrial and Research Facilities (WS-G-2.2) etc. as references. Key 
issues specific to decommissioning that would be included in the documents are: 

� The operating organization of the installation undergoing decommissioning is ultimately 
responsible for the safety of the installation during the decommissioning operations; 
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bureaucracy in 2001, as an executive body to implement decisions in accordance with AEC 
resolutions and to carry out other administrative matters. The Prime Minister is the Chairman of the 
Commission and the OAP Secretary General is the Secretary of the Thai AEC. 

2.2. Evolution of laws and regulations 
The 1961 Atomic Energy for Peace Act is the main or first level of Thai nuclear legislation. The Act, 
as a basic law on nuclear energy in Thailand, was drafted at that time at short notice and in very 
general terms in order to cover a variety of unknown future needs without having to make many short 
term legislative changes. Six legally binding Ministerial Regulations represent the second level of Thai 
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age are as follows: 

� Atomic Energy for Peace Act B.E. 2504 issued 25 April 1961 (the Act); and 

� Atomic Energy for Peace Act (No. 2) B.E. 2508 issued 1 November 1965 (Act 2). 

In addition the following Ministerial Regulations were issued by virtue of the Act: 
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in possession or utilizing special nuclear materials, atomic energy, by-product materials or 
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(B.E. 2504) and stated new concentrations for source material; and 

� Ministerial Regulation No. 6 (B.E. 2517) issued in 1974 about application for permission to 
produce, possess, or utilize atomic energy from an atomic reactor. 

After 2000, a working committee was established to study ways and means to revise the nuclear 
legislation to meet and adequately accommodate international practices. Since the revision of the Act 
would require extensive consideration and time, the committee decides to revise the Ministerial 
Regulation No. 2 as the intermediate step before revision of legislation. The new Ministerial 
Regulation had been drafted and then revised by the Council of States and then was promulgated in 
2003. There are 2 Ministerial Regulations issued in 2003 by virtue of the 1961 Act. These are the main 
regulations for nuclear and radiation safety and nuclear material control.  They are the following: 

� Ministerial Regulation B.E. 2546 issued in 2003 to replace Ministerial Regulations No. 2, No. 4 
and No. 6 in which a subsidiary set of requirements addressing the radiation protection 
obligations of the licensee regarding radioactive sources was included; 

� Ministerial regulation B.E. 2546 for Radioactive Waste Management issued in 2003 to replace 
Ministerial Regulation No. 2, No. 4 and No. 6. 

In brief, the Thai nuclear legislation applies to the production, utilization and possession of: 

� Special nuclear materials, 

� By-product materials or source materials, and 

� Atomic energy. 

The Thai nuclear legislation is not applicable to a number of areas, for example: 

� Construction, commissioning, modifications, decommissioning; 

� Radiation protection; 

� Emergency preparedness; 

� Physical protection; 

� Waste management and transport safety; 

� Liability in respect of nuclear damage; and 

� Implementation of obligations under international treaties, conventions or agreements. 

However, regarding lower tier regulations, a Safety Guide NFSS-35-G1 on the Licensing Process for 
New Research Reactors was endorsed by the Nuclear Facility Safety Sub-committee in March 1995. 
Being based on Ministerial Regulation No. 6, the Safety Guide NFSS-35-G1 determines and directs 
major activities and steps regarding the licensing procedure of the new research reactor. The licensing 
process described in the Guide is broken down into a construction permit, a commissioning permit and 
a final operating licence. 

It should be pointed out that the establishment of the Atomic Energy for Peace Act, which is the basic 
law on nuclear energy in Thailand, in 1961, occurred at a time when it was difficult to extrapolate all 
nuclear energy perspectives, specifically with respect to the implementation of an effective regulatory 
system or process. 

Realizing that the legislation does not provide for effective control of nuclear, radiation, radioactive 
waste and transport safety, as required by international standards, OAP is working toward 
development or drafting of a new consolidated nuclear law/Act. Moreover, the licensing steps for 
modification and decommissioning are added to the new Ministerial Regulation and to the new OAP 
guidance documents on the licensing process for new research reactors. 

2.3. Drafting of new laws and regulations 
The new Atomic Energy for Peace Act should be finished as a final draft by the first quarter of the 
year 2007). The new Atomic Energy for Peace Act will be proposed to the Parliament and will take 
about one year for approval. The new draft of the Ministerial Regulation B.E. 2549 was reviewed and 
approved by the Office of Council of State on 14 July 2006. It will be submitted to the Secretariat of 
Cabinet for approval. The process will take about 2 months. Subsequently, it will take 6 months before 
the new ministerial regulation will become effective and in force. The licensing procedures and all 
guidelines related to nuclear installation should be effective in about 8 months. 

3. Development of criteria for decommissioning of reactor 
The decommissioning process can bear many safety challenges. The process should be well planned 
and arrangements should be made to ensure that sufficient resources will be available when needed. 
Without proper arrangements and related criteria for decommissioning, the shut down facility might 
deteriorate and ultimately can cause a radiological hazard to people in its vicinity from direct exposure 
to radiation or as a result of radioactive material that may be released to the environment. 

In the past, decommissioning of nuclear power plants and research reactors was performed on a case 
by case basis. The same framework of regulations as applied during the operational period of a reactor 
was used. The activities performed this way may not at all lead to the decommissioning of nuclear 
power plants or research reactors in a safe and environmentally acceptable manner. 

Even though the licensee of a research reactor must submit a Safety Analysis Report (SAR) including 
a decommissioning plan as specified in the new Ministerial Regulation, this is not comprehensive 
enough. Bureau of Nuclear Safety regulation (BNSR) of OAP realizes the importance of developing 
decommissioning-oriented laws, regulations, guidelines and particularly approval criteria. The 
documents will be drafted using the IAEA Safety Standards Series, particularly Safety Guide on 
Decommissioning of Nuclear Power Plants and Research Reactors (WS-G-2.1), Safety Guide on 
Decommissioning of Medical, Industrial and Research Facilities (WS-G-2.2) etc. as references. Key 
issues specific to decommissioning that would be included in the documents are: 

� The operating organization of the installation undergoing decommissioning is ultimately 
responsible for the safety of the installation during the decommissioning operations; 
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� The operating organization should develop a public information programme to provide 
information on the decommissioning project; 

� Radiological criteria for the removal of regulatory controls over the decommissioned 
installations and sites; 

� Ensuring of an adequate system to be in place for properly managing the removal of regulatory 
controls; 

�  A thorough safety assessment of the hazards involved during decommissioning should be 
conducted to define protective measures; 

� The implementation of particular activities such as decontamination, cutting and handling of 
large equipment, and the progressive dismantling or removal of existing safety systems requires 
special attention; 

� Decommissioning can be facilitated by planning and preparatory work undertaken during the 
entire lifetime of the nuclear installation. Planning should start as early as possible; 

� Consideration must be given to the radiation protection of both workers and members of the 
public, not only during the course of decommissioning but also as a result of any subsequent 
occupancy of the decommissioned site; 

� Radiological criteria for removal of regulatory control from material using international safety 
standards; 

� Subject to safety consideration, generation of radioactive waste shall be kept to the minimum 
practicable. 

� Etc.

In addition, these laws, regulations, guidelines and criteria will refer to the decommissioning options, 
means to facilitate decommissioning, planning and safety assessment methods, critical tasks of 
decommissioning and management during decommissioning as mentioned in the above IAEA Safety 
Guides. 

4. Going forward with human resource development to ensure safe decommissioning 
Human resource development is one of the key important factors to ensure safe decommissioning of 
the facility. Appropriate personnel training and qualification should be maintained throughout the 
lifetime of the reactor. The operating organization should have adequate competent staff for 
decommissioning to cover areas such as safety requirements of the licence, radiation protection, 
familiarity with the reactor systems, management system, engineering support, waste management, 
physical protection and project management. In addition, specialized expertise may be necessary in 
other areas such as dismantling and demolition, decontamination, robotics and remote handling and 
fuel handling. Guidelines for staffing and training will be drafted in the new legislation as soon as 
possible. 

For regulatory body, training related to nuclear safety and systematic approach to training (SAT) for 
regulatory staff members was conducted recently. Moreover, three regulatory staff members have been 
trained at the US-NRC. 

Competency of regulatory body was evaluated and self-assessed by BNSR through the workshop on 
training need assessment in August 2005. SAT is planned to be fully implemented in 2007. This will 
ensure the adequate competent regulatory body staff for safe decommissioning of the reactor when 
required.

Training programmes related to job description and competency will also be developed to ensure 
proper skills and the level of competency to be achieved. Basic professional training course for both 
operators and regulatory staff on nuclear safety was conducted in August 2006. 

5. Conclusion 
The research reactor, TRR-1/M1, in Thailand has exceeded 29 years of service life. The pool has been 
in service for more than 43 years. The reactor has been operating for years without decommissioning 
consideration at its design or operation stages. Recently, attention was focused on shut down and 
decommissioning of the reactor. Laws, regulations, criteria and human resources have been gradually 
developed to ensure the safe decommissioning of the reactor.  The aim is to assist the licensee and the 
regulatory body to enhance their capabilities to carry out decommissioning activities, when needed, 
safely and effectively. We realized that “simple is the best” and want to be the ‘second First’ by 
learning from experience of others. As the facility undergoes the effect of aging such as embrittlement 
and deteriorating processes, systems will need to be decontaminated, dismantled and demolished. The 
decommissioning process must be carefully planned and implemented in a safe and economical 
manner. Radioactive wastes are an inevitable legacy of nuclear operations and must be managed 
safely. Decommissioning and management of the radioactive waste cannot proceed without adequate 
funding and such funds should be accumulated during the operating lifetime of the facility. The lack of 
budget or funding can cause substantial delays in the decommissioning process and can also have a 
significant impact on safety during the resolution of the problem. The Agency advice and assistance 
support to Member States on the decommissioning of research reactors, particularly in preparing, 
planning and implementing is desirable and valuable for countries with limited resources facing 
decommissioning. 
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the facility. Appropriate personnel training and qualification should be maintained throughout the 
lifetime of the reactor. The operating organization should have adequate competent staff for 
decommissioning to cover areas such as safety requirements of the licence, radiation protection, 
familiarity with the reactor systems, management system, engineering support, waste management, 
physical protection and project management. In addition, specialized expertise may be necessary in 
other areas such as dismantling and demolition, decontamination, robotics and remote handling and 
fuel handling. Guidelines for staffing and training will be drafted in the new legislation as soon as 
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safely and effectively. We realized that “simple is the best” and want to be the ‘second First’ by 
learning from experience of others. As the facility undergoes the effect of aging such as embrittlement 
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manner. Radioactive wastes are an inevitable legacy of nuclear operations and must be managed 
safely. Decommissioning and management of the radioactive waste cannot proceed without adequate 
funding and such funds should be accumulated during the operating lifetime of the facility. The lack of 
budget or funding can cause substantial delays in the decommissioning process and can also have a 
significant impact on safety during the resolution of the problem. The Agency advice and assistance 
support to Member States on the decommissioning of research reactors, particularly in preparing, 
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Abstract. Canada’s Nuclear Safety and Control Act of May 2000, (NSCA) established a new Canadian 
nuclear regulator, the Canadian Nuclear Safety Commission (CNSC) and gave it the authority to impose various 
licence conditions, including those requiring financial guarantees. Regulations established under the NSCA 
impose on most facility licensees, a requirement for the early submission of decommissioning plans and 
associated liabilities. Any financial guarantees that may be subsequently required as part of licensing must cover 
the identified decommissioning liabilities. The form and nature of financial guarantees are not prescribed, but 
must be such that the CNSC or its agents can, upon demand, access or direct adequate funds if a licensee is not 
able to fulfil its decommissioning obligations. The Canadian requirements for financial guarantees are being 
gradually implemented on the basis of potential liability. Consequently, major Canadian nuclear licensees have 
prepared decommissioning plans and have submitted acceptable financial guarantees. However, there are a 
number of licensees who have yet to submit proposals for financial guarantees. This includes licensees who have 
yet to meet the obligation placed upon them and those who have not had such a requirement applied to them.  

1. Canadian regulatory framework 
On May 31, 2000 the Canadian Nuclear Safety Commission (CNSC) was established under authority 
of the Nuclear Safety and Control Act (NSCA). The CNSC and NSCA replaced the Atomic Energy 
Control Board which was established under the Atomic Energy Control Act of 1946. 

The NSCA and the supporting regulations represent significant modernization of the nuclear 
regulatory regime in Canada and provide an opportunity to implement the latest scientific knowledge 
in the areas of health, safety, security and environmental protection. The NSCA and its regulations 
provide the CNSC with a robust mandate to regulate nuclear activities in Canada. The regulations also 
add many provisions that were not expressly covered by the former legislation and include a 
requirement for development of preliminary decommissioning plans to support provisions for financial 
guarantees.

Under the NSCA, the CNSC's mandate involves four major areas:  

— Regulation of the development, production and use of nuclear energy in Canada;  

— Regulation of the production, possession, use and transport of nuclear substances, and the 
production, possession and use of prescribed equipment and prescribed information;  

— Implementation of measures respecting international control of the development, production, 
transport and use of nuclear energy and substances, including measures respecting the non-
proliferation of nuclear weapons and nuclear explosive devices; and  

— Dissemination of scientific, technical and regulatory information concerning the activities of the 
CNSC, and the effects on the environment, on the health and safety of persons, of the 
development, production, possession, transport and use of nuclear substances. 

The CNSC is responsible for establishing regulations, setting standards, issuing licenses, verifying 
compliance and communicating with stakeholders. These activities are accomplished by the work of 
two independent entities: a Commission of up to seven members and a staff of about 500 employees. 
The Commission is an independent, quasi-judicial tribunal that makes licensing decisions on nuclear-
related activities in a public forum, while CNSC staff provides support to the Commission, makes 
recommendations about licensing issues and administers the tribunal decisions. The term CNSC refers 
to the agency and staff organization, while Commission refers to the decision making tribunal. 
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