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Research Reactor In Indonesia

TRIGA MARK 2000 
Located in Bandung 

Maximum Output
 2 MW

Operating since 1965

KARTINI REACTOR (TRIGA)
Located in Yogyakarta 

Maximum Output
 100 KW

Operating since 1979

MULTI PURPOSE 
REACTOR (RSG) G.A. 

SIWABESSY
Located in Tangerang 

Selatan 
Maximum Output

 30 MW
Operating since 1987



G.A. Siwabessy Research Reactor

INTRODUCTION



RSG-GAS Reactor Introduction



BRIN Organization Structure

Directorate of 
Nuclear Facility 
Management





INTRODUCTION

2003
Marcus H. Voth

2004
F. Alcala-Ruiz
DIS-Ciemat
Madrid, Spain

2005
Ageing Management Team

Establishment of 
Ageing Management 

Program for GA 
Siwabessy RR

Initiation of Ageing Management Program Activities

Conducted ISI of 
Secondary Cooling 
System

BATAN-IAEA Workshop 
on ISI of RR’s Secondary 

Cooling System & 
Surveilance Program 

BATAN-IAEA National 
Training Course on 
Ageing Management 
for Research Reactor



Ageing Management in RSG-GAS Reactor

IAEA Safety 
Standards

Specific Safety Guide 
No.SSG-10

Ageing Management 
for Research Reactor

Head of National 
Nuclear Regulatory 
Agency Regulations 
No. 5, 2022 About 
Nuclear Reactor 

Ageing Management

Research Reactor 
Ageing Management 

Program



Ageing Management in RSG-GAS Reactor

Head of National 
Nuclear Regulatory 
Agency Regulations 
No. 8 , 2008 About 
Nuclear Reactor 

Ageing Management

Head of National 
Nuclear Regulatory 
Agency Regulations 
No. 5, 2022 About 
Nuclear Reactor 

Ageing Management

Change of Interpretation of Critical 
SSC in Research Reactor



Ageing Management in RSG-GAS Reactor
Critical SSC 
Interpretation on Head 
of BAPETEN Regulation 
No.5, 2022

Critical SSC 
Interpretation on Head 
of BAPETEN Regulation 
No.8, 2008
1. Reactor Pool
2. Reactor Core 

Components
3. Primary Pumps
4. Reactor Building 

Structures

1. Reactor Pool
2. Reactor Core 

ComponentsGraded 
Approach 
Method

SSG-22



Critical SSCs
Primary Cooling System Secondary Cooling System



Time Limited Ageing Analysis
As a requirement from Indonesia 
nuclear regulatory body which 
requested analysis of life-time 
remaining for Critical SSCs in 
RSG-GAS, Our Agency is 
conducting Time limited ageing 
Analysis in collaboration with 
IAEA Coordinated Research 
Project

Document of Reference : IAEA SSG-48 



Determine SSC which 
are referred as critical 

components based 
on IAEA guidance 

and BAPETEN 
regulations

Determine Remaining 
Life-time of SSCs 

based on calculation 
and simulation in 
order to prevent 

accident on SSCs 

Conduct Testing and 
simulation analysis to 
critical SSC based on 
Degradation Factor 

that occurred in RSG-
GAS Reactor.

Compiling Data 
Related To Critical 
SSCs From Desain, 

Commisioning, 
operation and 

maintenance up until 
now

Time Limited Ageing Analysis
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Neutron Embrittlement Based TLAA Method for RR



Corrosion Rate-Based TLAA Method for RR



NDT and ISI for Reactor Pool (UT Method)



Ultrasonic Testing Results
Level 
(m)

RSG-GAS Wall 
Thickness 2013

RSG-GAS Wall 
Thickness 
2019(mm)

RSG-GAS Reactor 
Wall Thickness 
2023 (mm)

RSG-GAS Reactor 
Wall Thickness 
2024 (mm)

1 10.44 10.63 10.52 10.52

2 10.45 10.21 10.23 10.23

3 10.22 10.21 10.23 10.14

4 10.15 10,63 10,14 10,14

5 10.36 10,21 10,37 10,23

6 10.43 10.63 10.37 10.37

7 10.15 10,13 10,14 10,23



NDT and ISI for Reactor Pool (VT Method)
Visual Inspection have been conducted 9 times, 
the latest one in 2023 through IAEA expert 
mission



NDT and ISI for Reactor Pool (VT Method)
Previous result (2005) Current result (2023)



Time Table of Non DestructiveTesting on 
RSG-GAS SSCs



Integrated Management Systems

IAEA Safety 
Standards

Safety 
Reports 
Series

ISO 
Standards

Regulatory 
Body(BAPETEN) 

Regulations



TLAA in Integrated Management System

• The implementation of TLAA in ageing management program results in 
more comprehensive system maintenance activities.

• Maintenance activities become more scheduled and can reduce repair 
activities by increasing preventive maintenance before serious damage 
occurs to the system.

• Maintenance management becomes more focused with scheduled 
maintenance activities and is focused on critical SSCs and SSCs related 
to safety.

• Management coordination from superiors to workers is better conveyed 
with targeted actions and spare parts based on TLAA analysis.

• Increased safety in maintenance activities by conducting risk assessments 
on critical SSCs and the impact of damage caused by failure of these 
systems.



Current Status of IMS in RSG-GAS

• Maintenance still using outdated Repair Manual 
which not include analysis for critical SSCs

• Communication for Maintenance activities is using 
bottom-up communication

• Database is outdated and missing many data 
including design and commissioning which is still in 
physical document form and not been digitized

• Maintenance activities is not focused on preventive 
maintenance 



Future plans for IMS updates in RSG-
GAS Reactor

1. Creating Database which contains all documents related to reactor 
design, commissioning, operation and maintenance

2. Creating online monitoring system for parameters related to aging 
management on critical SSCs

3. Using software which can predict life-time remaining of components 
from data obtained by online monitoring equipment

4. Scheduled periodic management and safety audits to determine the 
effectiveness of the management system based on safety standards

5. Creation of maintenance groups based on analysis of the remaining 
life of the SSCs so that research can be carried out on modifications 
that can be made to extend the lifetime or reduce the rate of 
degradation.



Conclusions
• RSG-GAS reactor currently Operating Normally and the operating 

license will expire in 2030
• In order to extend the operation permit, TLAA is required by the 

regulatory body (BAPETEN)
• Collaboration with CRP IAEA is already on going from 2024-2028 

regarding TLAA
• Transition from Previous Organization to current organization provided 

both challenges and Opportunity for nuclear to grow in Indonesia
• TLAA will be the basis to upgrade our Managements system which will 

streamline our maintenance, communications, safety analysis and 
review.

• Revitalization of measuring equipment and methods are needed in 
order to minimize data error and increase accuracy for life-time 
analysis.



Thank You For Your Attention
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