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Abstract 
 
 

The safe operation of a research reactor requires that reactor personnel be fully trained and certified by the 
relevant authorities. Reactor operators at PUSPATI TRIGA Reactor underwent extensive training and are 
certified, ever since the reactor first started its operation in 1982. With the emphasis on enhancing reactor 
safety in recent years, reactor operator training and certification have also evolved. This paper discusses the 
changes that have to be implemented and the challenges encountered in developing a new trainng programme 
to be in line with the national standards.  

 
 

Abstrak 
 

Pengendalian selamat sesebuah reaktor memerlukan kakitangan reaktor yang terlatih dan mendapat pensijilan  
pihak bertanggungjawab. Kesemua pengendali reaktor Reaktor TRIGA PUSPATI telah menjalani latihan 
meluas dan mendapat pensijilan sejak reaktor ini mula beroperasi pada tahun 1982.  Penekanan terhadap 
peningkatan keselamatan reaktor dalam beberapa tahun kebelakangan ini, menyebabkan latihan dan pensijilan 
pengendali reaktor juga berkembang. Kertas ini akan membincangkan beberapa perubahan yang perlu 
dilaksanakan dan cabaran yang dihadapi dalam membangunkan program latihan yang selaras dengan 
standard kebangsaan.  
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INTRODUCTION 

 

The 1 MW PUSPATI TRIGA reactor was purchased through a tripartite agreement between Malaysia, United 
States of America and the International Atomic Energy Agency (IAEA) in 1980. The reactor first became 
critical on 28 June 1982 and has been in operation since then.  

The initial batch of reactor operators were trained and certified in the USA in the early 1980’s. Successive 
reactor operators underwent training under the guidance of these pioneer reactor operators. The examination was 
conducted by these pioneer reactor operators and certification given by the in-house Safety Committee. The 
regulatory body, the Atomic Energy Licensing Board (AELB), established pursuant to Act 304 in 1985, was 
never involved in the certification process as the reactor was not licensed then.  

However, in 2004, the reactor was issued a license, LPTA/A/1026. This license was valid for three years and 
only covered the provision for Class A, that is, nuclear materials. Subsequent license issued by AELB was more 
comprehensive, that is, for Class A, B and F, and covers radioactive material, nuclear material and nuclear 
facility.  
 
As a consequence of the licensing of reactor operations, a certification programme for the reactor operators was 
proposed by AELB to be in line with international practices. The national standards for certification and 
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recertification of research reactor operator, LEM/TEK/54 was then developed by AELB and came into force on 
1 September 2008.  
 
The present reactor operations structure is illustrated in Figure 1.  The minimum requirement for reactor 
operations is one reactor operator, another reactor operator within easily contactable distance and a health 
physics surveyor.   
 

 
 

Figure 1.  Reactor Operations Structure 
 
This paper will discuss the new certification requirements and the challenges encountered in implementing it at 
the PUSPATI TRIGA Reactor (RTP).  
 
 

REACTOR OPERATOR CERTIFICATION SCHEME 
 
 
Original Certification Scheme 
 
The original certification scheme was largely based on the reactor operator training and certification programme 
conducted by Oregon State University (OSU), USA and General Atomics USA (the manufacturer).  Reactor   
trainees were required to undergo on-the-job training, facility walkthrough, conduct reactor console operations 
and study the six training manuals. The minimum academic requirement is a polytechnic certificate in 
engineering or science and trainees must be medically fit and no substance abuse.  
 
In order to qualify as reactor operator, candidates must pass  

i. two written papers covering six (6) subjects,  
ii. facility walkthrough oral examination, and  
iii. operating examination.  

The results were then endorsed by the Safety Committee and a reactor operator license issued with a validity 
period of  2 years.  The licensed reactor operator must be on active duty and if he/she has been inactive for more 
than 6 months, a re-examination is conducted. The first reactor operator license was issued in June 1983 and a 
total of 29 reactor operators were certified according to this scheme until 1999.    
 
New Certification Scheme 
 
The new certification scheme is based on and adapted from the IAEA standards and US Nuclear Regulatory 
Commission, USNRC, guidelines. The LEM/TEK/54 standard describes the requirements for initial certification 



and recertification of research reactor operators. The training is conducted by the operating organization while 
the examination is conducted by the regulator. Minimum academic requirement is a diploma in engineering or 
sciences. In addition, the training organization and trainers must be endorsed by AELB and training syllabus 
must be adhered to. The full syllabus is shown in Appendix 1.  
 
The initial certification examination, given in Appendix 2, consists of  

i) three (3) comprehensive written papers covering nine (9) subjects 
ii) facility walkthrough (oral and practical)  
iii) reactor operations  

The successful candidate will then be issued a reactor operator license which is valid for 3 years but has to 
undergo retraining every 2 years.   
 
The recertification of reactor operators is done every 3 years. The reactor operator has to undergo specific 
training (refer Appendix 2), pass oral and operating examination and be in active duty, before he/she is approved 
for recertification by AELB.  
 

 
DISCUSSION 

 
Comparison of certification scheme 
 
A comparison of the differences in requirements of the original and new certification scheme is shown in Table 
1. As there were many new requirements, the reactor operator training had to be restructured and enhanced. 
 

Table 1. Requirements for original and new certification scheme 
 
Requirements Original New 
Minimum Academic Qualification Certificate in Engineering or 

Science 
Diploma in Engineering or Science 

Training Syllabus Based on Oregon State University 
and General Atomics   

Follow LEM/TEK/54 – based on 
IAEA standards and USNRC 

Theoretical Subjects 
- Fundamental  
 
 
 
 
 
 
 
- Facility Specific 

 
Nuclear & Reactor Physics 
Radiation Protection 
Administrative Control 
 
 
 
 
 
Facility Design  -Mechanical 
Facility Design - Instrumentation 
and Control 
Operational Procedures 
 

 
Nuclear & Reactor Physics 
Thermal hydraulics - New 
Engineered Safety System - New 
Radiation Protection 
Occupational Safety - New 
Statutory Bases - New 
Administrative Control 
 
Facility Design 
Operational Procedures 
 

Training Programme On the job, individual learning, 
limited lectures, mentoring 

Formal lectures, approved training 
centre and lecturers, on the job 
training 

Retraining Not specified Specific requirements 
Examination 2 written papers (6 subjects) 

Facility Walkthrough 
Operating 

3 written papers (9 subjects) 
Facility Walkthrough 
Operating 

Passing Marks 
- Written Paper 
- Facility Walkthrough 
- Operating examination 

 
50% 
80% 
No scram 

 
70% 
80% 
80% and no scram 

Repeat Examination Not specified Specified 
Recertification Every 2 years Every 3 years 
Validity of license 2 years 3 years 
Revocation of license Not clear Clear 



Others Training, examination and 
certification conducted by 
operating organisation 

Training conducted by operating 
organization 
Examination and Certification 
conducted by regulator 

   
   
 
 
Challenges Encountered in Implementation 
 
The last operator training was conducted in 1999. The training material had to be updated or developed since the 
syllabus has expanded. New trainers had to be sought as the original trainers were no longer working in the 
department.  In July 2009, AELB endorsed Nuclear Malaysia as a reactor operator training centre and the 
trainers were also endorsed as lecturers or facilitators.  
 
The new reactor operator training was initiated in late 2009 with 22 new trainees. The trainees were a mixture of 
research officers with a degree in engineering or science, and technicians with a diploma in engineering. Most 
had little or no nuclear background and this had to be carefully taken into account during the course of the 
training.   
 
Formal lectures for all theoretical subjects were conducted and as off June 2011, all lectures have been 
concluded. Facility walkthrough training have also been conducted and concluded. The operating training was 
difficult to schedule as each trainee is required to undergo 20 hours of training and the reactor has to also cater 
to other user requests. This was further compounded by frequent reactor shutdowns due to problems with the 
reactor control console.  
 
There will be 3 written papers each having 3 subjects. The papers will comprise of objective and subjective 
questions and the candidates have 1.5 hours to complete the examination. The passing mark is 70% and this will 
present a big challenge to the trainers as well as the candidates. A trail examination will be conducted to gauge 
the readiness of the candidates for the final examination. Those who qualify will be recommended for the final 
examination by AELB while those who don’t will undergo further training.  
 
The facility walkthrough and the operating examination will be conducted at the PUSPATI TRIGA reactor by 
AELB. From previous experience, candidates should do not usually encounter any problems with the 
examination.  
 

CONCLUSION 
 
The new certification programme for research reactor operator has been implemented at the PUSPATI TRIGA 
Reactor for new trainees. Some challenges were encountered during is implementation but the programme is 
now in its final stages. The first batch of trainees should be sitting for their written examination in the near 
future.  
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APPENDIX 1 

a) Initial Training and Comprehensive Written Examination Part A: Fundamentals Knowledge  
1. Fundamental of nuclear physics  
1.1. Quantities, units and symbols  
1.2. Structure of the atom and radioactive decay  
1.3. Interaction of radiation with matter  
2. Reactor physics  
3. Energy release and thermal-hydraulics  
4. Fundamentals of reactor engineering and reactor safety  
5. Radiological protection  
6. Occupational safety  
7. Statutory bases  
7.1. National Regulations  
7.2. Radiation Protection Regulations  
Part B: Facility-Specific Knowledge  
1. Facility engineering  
1.1. Buildings and equipment  
1.2. Layout, operating modes and functions of the reactor equipment.  
1.2.1. Reactor tank and internals  
1.2.2. Reactor cooling system  
1.2.3. Reactor control  
1.2.4. Control rod drives  
1.2.5. Reactor protection system  
1.2.6. Reactor confinement or containment  
1.2.7. Instrumentation and alarm systems  
1.2.8. Reactor auxiliary systems  
1.2.9. Conventional service systems  
1.2.10. Cooling water systems  
1.2.11. Electrical systems  
1.3. Control room  
1.3.1. Control room and auxiliary control stations  
1.3.2. Control room engineering  
1.3.3. Computer systems  
 
1(b) Initial Training and Facility Walkthrough Examination  
 
1. Examination by means of questioning: (Combined during walkthrough below)  
Duration: max. 30 min. / person  
1.1. Short description of the facility using plans  
1.2. Maximum of three questions taken from the facility knowledge “Question Catalogue” particularly 
on the subjects of accident handling and protection related procedures (using overhead transparencies 
prepared beforehand when appropriate).  



2. Examination by means of practice-oriented presentations  
Place of examination: control room and various places in the reactor hall as appropriate. Examinees are 
questioned one at the time on Sect. 2.2 and 2.3.  
Duration : 30 min. / person or more  
Note : When the reactor is in operation some demonstrations may have to be simulated.  
2.1. Explanations of selected components of the coolant circuitry and systems, the reactor protection 
system and the reactors instrumentation in functional context. Each item below is discussed near the 
appropriate panel or observation point:  
(a) Air conditioning panel  
(b) Fuel element temperature display panel  
(c) Nuclear instrumentation  
(d) Coolant circulation control panel  
(e) Power supply circuit panel  
(f) Fire extinguishing system  
(g) Leak detection indication panel and emergency core cooling system  
(h) Trip interlock panel  
( i ) Radiation protection instrumentation panel  
( j )Test units for the coarse control-rods bank and the fast shutdown system  
(k) Control desk  
2.2. Power correction (from < 1 MW to exactly 1 MW) using the basis stepwise procedure.  
2.3. Discussion of an accident scenario; application of the operating manual with  
 



APPENDIX 2  

Continuing Training and Recertification Oral Examination Relevant Topics – Theoretical Part  
 
Fundamentals  

 
Facility related reactor physics  
Thermodynamic aspects of the reactor  
Operating procedures  
Radiation protection aspects of the facility  
Chemistry of the coolant circuit  
 

Reactor Engineering   
Power supply in the facility  
Reactor protection system and observing of safety instructions  
Instrumentation / electronic systems  
Instrumentation / mechanical systems  
Neutron absorbers in the reactor  
Coolant system circuiting  
Experience from other similar reactors  
Experimental facilities  
Reactor fuel  
Physical and engineering principles of measurement techniques in 
research reactors  
Recording and processing of data  
 

Regulations and Organization   
General safety rules at the centre, protection against external 
events  
Organization, competent authorities, responsibilities  
Authorizations, notifications, reporting  
Plans for maintaining professional knowledge  
Administration  
Regulations related to accident prevention  
Respiratory protection  
Recapitulation of facility safety and radiation protection services  
Changes to the reactor systems and administrative procedures;  
Changes to licensing conditions and licensing document, in 
particular the SAR, and Operational Limits and Conditions 
(OLCs);  
Emergency drills;  
Operator’s response to accidents;  
Experience feedback from operation of the reactor and of other 
similar research reactors. In this regard, inclusion of the lessons 
learned from accidents reported to the Incidents Reporting System  
 

 


