
The Government of the Republic of Indonesia

NATIONAL REPORT

ON COMPLIANCE TO

JOINT CONVENTION ON THE SAFETY OF

SPENT FUEL MANAGEMENT AND ON THE SAFETY

OF RADIOACTIVE WASTE MANAGEMENT

October 2017



National Report from the Republic of Indonesia 2



National Report from the Republic of Indonesia 3

Table of Contents

Section A Introduction
……………………………………………………………………………

5

Section B Policies and Practices ………………………………………………………………
Article 32 (Reporting).………………

………………………………………………………………….

6
6

Section C Scope of Application ………………………………………………….................
Article 3 (Scope of Application)…………………………………………………………………….

11
11

Section D Inventories and Lists ……………………………………………………………….
Article 32 (Reporting)………………..

…………………………………………………………………

11
11

Section E Legislative and Regulatory System ……………………………………………
Article 18 (Implementing measures)

……………………………………………………………..
Article 19 (Legislative and Regulatory Framework)

…………………………………………
Article 20 (Regulatory Body)

………………………………………………………………………..

12
12
13
14

Section F Other General Safety Provisions ……………………………………………….
Article 21 (Responsibility of the license holder)

………………………………………………
Article 22 (Human and financial resources)

…………………………………………………
Article 23 (Quality assurance) …………………………………………………………………….

Article 24 (Operational radiation protection)
…………………………………………………

Article 25 (Emergency preparedness)
……………………………………………………………

Article 26. (Decommissioning)
……………………………………………………………………..

14
14
15
16
16
17
18

Section G Safety of Spent Fuel Management
………………………………………………..

Article 4 (General safety requirements)
………………………………………………………….
Article 5-8 (Existing facilities and past practices, Siting of proposed facilities,
Design and construction of facilities, Assessment of safety of facilities)
…………..

Article 9 (Operation of facilities)
…………………………………………………………………….
Article 10 (Disposal of spent fuel)
………………………………………………………………….

19
19

19
19
20

Section H Safety of Radioactive Waste Management 20



National Report from the Republic of Indonesia 4

…………………………………….
Article 11 (General safety requirements)

………………………………………………………….
Article 12 (Existing facilities and past practices)

…………………………………….............
Article 13 (Siting of proposed facilities)

……………………………………………………………
Article 14-16 (Design and construction of facilities, Assessment of safety of
facilities, Operation of facilities)
……………………………………………………………….

Article 17 (Institutional measures after closure)
………………………………………………..

20
20
21

21
23

Section I Transboundary Movement
………………………………………………………….

Article 27 (Trans boundary movement)
…………………………………………………………….

24
24

Section J Disused Sealed Radioactive Sources
……………………………………………

Article 28 (Disused Sealed Radioactive
Sources)……………………………………………….

24
24

Section K General Efforts to Improve Safety
………………………………….................

24

Section L Annexes …………….…………………………………………………....................... 25



National Report from the Republic of Indonesia 5

Section A - Introduction

Background

This is the third National Report by the Republic of Indonesia. As reported in previous

National Report and Review Meeting, the decision of the Government of the Republic of Indonesia to

ratify “the Joint Convention on the Safety of Spent Fuel Management and on the Safety of Radioactive

Waste Management”, as ratified by the President Regulation No. 84/2010 on 28 December 2010,

clearly demonstrates Indonesia’s intention to fulfill its obligation with regard to one of the aspect of

the peaceful uses of nuclear energy, namely the nuclear safety aspect. This ratification is also in line

with Indonesia’s policy that the primary responsibility of nuclear safety is in the hands of each state.

As stipulated by the Act No. 10/1997 on Nuclear Energy, the National Nuclear Energy Agency

(BATAN) responsible in performing research, development and utilization of nuclear energy and

radioactive waste management while the Nuclear Energy Regulatory Agency (BAPETEN) is an

independent regulatory body dealing with the inspection, licensing and the making of regulations.

The Center for Radioactive Waste Technology (CRWT) is a unit part of BATAN responsible to

manage spent fuel and radioactive waste in the country. The CRWT has advance interim storage

facilities for spent fuel and radioactive waste including treatment and conditioning facilities.

BAPETEN has developed regulations on spent fuel and radioactive waste management. In

respect to this issues; Indonesia has the Act No. 10/1997, Government Regulation No. 61/2013, and

BAPETEN Chairman Regulation No. 08/2016 which are already in-line with BSS-115. However,

BAPETEN will continuously to improve and develop its specific regulation and guidance to comply

with the Convention. BAPETEN also performed inspections to license holders to verify their

compliance with the nuclear laws.

The Act No. 10/1997 classified radioactive waste as low, intermediate and high level of

radioactive waste. High level radioactive waste was including spent fuel as it stated on Government

Regulation No.61/2013.

Indonesia utilizes radioactive sources and radiation generators for a wide variety of peaceful

purposes in industry, medicine, research and education. To some extent, the uses of radioactive

sources for those purposes may generate radioactive waste and DSRS. While on the other hand, there

are also waste of Technologically Enhanced Naturally Occurring Radioactive Materials (TENORM)

from some industrial activities including oil and gas production processes as well as mining and

processing of raw materials.

It is a policy of Indonesian government to return radioactive waste and Disused Sealed

Radioactive Sources (DSRS) to the origin countries if possible. If re-exporting is not possible,

radioactive waste and DSRS will be transferred to and managed by CRWT.
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Indonesia does not have any nuclear power plant. However, in its national long term strategic

action plan, Indonesia has tried to introduce the use of nuclear energy to generate electricity. Recently,

several coordination meetings have been held between the government institutions and concluded that

both large and small and medium NPP are required in Indonesia after the next ten years from now.

Small and medium sized NPP apply for remote area with abundant natural resources such as for the

Borneo Island (Kalimantan) and eastern Indonesia. With this type of NPP electrical needs for resident

and heat for industrial and mineral processing is expected to be met. At present, Indonesia has three

research reactors located in Serpong, Bandung and Yogyakarta with the power range of 100 kW – 30

MW. By law, there are two options regarding the management of spent fuel; re-exported or stored on

the site prior to disposal. The location of disposal shall be approved by the parliament.

The government of Indonesia has a strong commitment to continuously develop its regulatory

system, i.e. regulations, inspection and licensing system which are required to implement the

obligations under the Convention. Furthermore, the improvement and development of facilities for

disposal and/or long term storage of spent fuel and radioactive waste to comply with the Convention

will be performed sustainably.

Section B – Policies and Practices

Article 32 (Reporting), paragraph 1

Spent Fuel Management Policy

Indonesia’s national policy for the spent fuel management is to re-export the spent fuel to the

country of origin or store it in interim pool storage of the reactor. Spent fuels originated from the

United States (US) were returned to US, spent fuel from other than US were stored in the site prior to

disposal into an adequate facility.

Spent Fuel Management Practices

Spent fuel from the research reactors were stored in the facilities before re-exported to US.

Shipments of spent fuel were conducted under applicable transport and safeguard regulations that

complies with international practices and standards.

BATAN managed the three research reactors in Serpong, Bandung, and Yogyakarta. Spent

fuels from each research reactor are temporarily stored in wet interim storage prior to being sent to

Interim Storage for Spent Fuels (ISSF) as a part of the CRWT.
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Table 1. Research Reactor Data in Indonesia

Place/Site Maker Type Recent
Power

First
Criticality Status

Bandung GA Triga 2000 kW 1964 In operational

Yogyakarta GA Triga 100 kW 1979 In operational

Serpong Interatom MTR 30 MW 1987 In operational

Storage of spent fuel shall be performed according to applicable radiation safety, physical

protection and safeguard regulations. In respect to the storage of spent fuels, the facilities and their

activities were under constant oversight by BAPETEN; periodic and/or reactive inspections were

performed by BAPETEN to verify the facilities’ compliance with relevant regulations.

Radioactive Waste Management Policy

The Act 10/1997 on Nuclear Energy ordains the use of nuclear energy is only for peaceful

purposes to achieve public prosperity. The uses of nuclear energy shall consider the safety, security,

peace, and health of the workers and public, and protection of the environment.

As required by the Article 23 of the Act 10/1997 on Nuclear Energy, the management of

radioactive waste in Indonesia can only be performed by BATAN. In managing such radioactive waste;

it may cooperate with or appoint other institutions, such as state owned companies and/or private

companies.

Similar to spent fuel management policy, radioactive waste management also has the policy to

re-export DSRS and spent sources to the origin country whenever applicable or stored them in CRWT.

The objective of radioactive waste management in Indonesia is to protect workers, public and

the environment, now and in the future without imposing undue burdens to Indonesia’s future

generations.

Radioactive waste management practices

The facilities are required to maintain radioactive waste generated from the uses of nuclear

energy as minimum as possible and discharges liquid and gas effluent to the environment as low as

possible. CRWT as an organization responsible to manage radioactive waste shall taking into account

the workers, public and environment protection considerations in handling, treatment and disposal of

radioactive waste. Furthermore, research and development in radioactive waste management should

be carried out to support the safety aspects of present and future nuclear energy programs.

BATAN has implemented the Radioactive Waste Management Program with the following

objectives:

 To assure that no one shall receive any radiation doses comes from radioactive wastes, that

exceeding the dose limits, and
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 To take the lead in practical and safe technologies for radioactive waste management.

Radioactive waste may be generated from the operation of nuclear installations and radiation

facilities. There are three nuclear installations in Indonesia; TRIGA 2000 in Bandung, KARTINI in

Yogyakarta, and Multipurpose Reactor GA Siwabessy in Serpong. Radiation facilities may include

medical, industries and research.

The nuclear installation operation in Indonesia was started by the operation of TRIGA MARK

II 250 kWt at Bandung Nuclear Research Center in 1965. It was upgraded to 1000 kWt in 1971, and

upgraded again to 2000 kWt in 2000 and it became known as TRIGA 2000. TRIGA 2000 is a pool

type reactor using H2O both as the moderator and coolant. The fuel is U-ZrH with 19.75% enrichment

and the reflector is graphite. The reactor is operated with operation mode of 3 days per week and 24

hours per operating day for the purpose of material analysis, radioisotope production, research etc.

In 1979, KARTINI 100 kWt at Yogyakarta Nuclear Research Center was commissioned. Kartini

Reactor is also a pool (TRIGA MARK II) type reactor which has 100 kWt power and the enrichment of

U-ZrH fuel is 19.75%. It utilizes graphite as a reflector and uses H2O both as the moderator and coolant.

The reactor is now operated five times a week for the purposes of material analysis, research,

education etc.

The above two facilities generate small quantity of radioactive aqueous waste with low level

activity and mostly contain short-life radionuclides. The treatment of aqueous waste in those facilities

is simply by collect them to hold-up tank to make them delays and decays, and decline to insignificant

activity, then disperse and discharge them in the river. While for solid and organic liquid waste, they

were collected in the containers, kept and stored in storage facilities. To protect the environment,

BAPETEN has established standards of quality for environmental radioactivity and the discharge limit

for release to the environment as stipulated in BAPETEN Chairman Regulation No. 7/2017 on

Radioactivity Limit in the Environment, substituted for BAPETEN Chairman Regulation No. 7/2013.

The Serpong Nuclear Research Facilities that consist of: Center for Multipurpose Reactor

(CMPR), Center for Nuclear Fuel Technology (CNFT), Center for Radioactive Waste Technology

(CRWT), PT INUKI (a state company named as Industri Nuklir Indonesia), and Center for

Radioisotopes and Radiopharmaceutical Technology (CRRT), generated large quantity of low and

intermediate level waste. To manage low and intermediate level waste produced by those facilities,

BATAN has established the Centralized Radioactive Waste Management Station (RWMS) as a part of

CRWT in 1989 which are located in Serpong.

The RWMS has the facilities (processing units) of: Evaporation System (ES), Compaction

System (CS), Incinerator System (IS), Cementation System (CeS), Interim Storage for Embedded

Waste (ISEW), and Interim Storage for High Level Waste (ISHLW). However, ISHLW is not a facility

to store high level waste, i.e. spent fuels; it is only used to store radioactive waste which categorized as

high radioactivity waste by the RWMS.
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The Interim Storage for Spent Fuel (ISSF) was built and started cold commissioning in 1998.

Previously, ISSF was operated by Research Reactor Center, but from 2006, the facility was transferred

to CRWT.

Radioactive wastes which are generated by radiation facilities from the activities of medical

applications, industries, and research institutes are includes of: spent sources, DSRS, liquid waste and

solid waste.

Radioactive wastes resulting from BATAN Research Centers are originated from:

 MPR-30 research reactor facility

 Radioisotope and radiopharmaceutical production facility

 Research reactor fuel element fabrication facility

 Experimental power reactor fuel element fabrication facility

 Bandung nuclear research facility

 Yogyakarta nuclear research facility

 Pasar Jumat nuclear research facility.

The CRWT has developed a management information system (MIS) to maintain database in

managing wastes stored in CRWT. The system is used to identify accurately and immediately

radioactive waste which are being transported or in storage. The other objective of the MIS is to

maintain records of waste histories (inventories, transports, treatment/conditioning, and storage).

The Pasar Jumat nuclear research facilities that consist of: Center for Isotope and Radiation

Application (CIRA), Center for Radiation Safety Technology and Metrology (CRSTM), Center for

Nuclear Minerals Technology (CNMT), Center for Education and Training (CET), and Center for

Dissemination and Partnerships (CDP), were built in 1966 with a total area of about 20 ha. The

facilities such as Gamma Irradiator 60Co, electron accelerator, uranium processing laboratory, the

radiation measuring instruments, chemical, biology and hydrology laboratory, and training facility

there generate small quantity of radioactive waste. They were collected in the containers, kept and

stored in storage facilities before sent to CRWT.

Criteria to define categories of radioactive waste

In Indonesia, radioactive wastes are generated mainly from the activities of research reactor

operations, radioisotope productions, nuclear fuel fabrications, medical applications, industrial

applications, and nuclear researches. The radioactive wastes are classified as: low level radioactive

waste, intermediate level radioactive waste, and high level radioactive waste. The low level radioactive

wastes are sub classed into: very short half-life, very low level, and relative low level. The intermediate

level radioactive waste consists of: DSRS with half-life less than 15 years, with half-life between 15 and

30 years, and with half-life more than 30 years; and other than DSRS. The high level radioactive waste

is spent nuclear fuel.
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For reactor facility, liquid wastes are grouped into two categories: low active waste with the

activity of 37 kBq/m3 to 0.37 GBq/m3 and intermediate active waste with the activity of 0.37 GBq/m3

to 3700 GBq/m3. Low level of liquid waste originated from the systems and components of: pool

drainage, shower and rinsed water, and ventilation systems. While the intermediate level of

radioactive liquid waste are from: resin flashing, power ramp test, and decontamination of isotope box.

The spent resin resulted from the water purification system with the maximum activity of 3.7 GBq/m3

is treated as semi liquid waste. Solid waste such as used reactor components, filters, papers,

contaminated linens, etc., are categorized as compactable solid wastes with maximum exposure rate of

25 mR/h, and burnable solid wastes with the maximum activity of 0.0037 GBq/m3 for alpha emitter

and 0.037 GBq/m3 for beta-gamma emitter.

For radioisotope facility, low level liquid radioactive waste originated from shower and rinsed

water, decontamination activities, or others with maximum activity of 0.37 GBq/m3. High level waste

resulted from the processing of irradiation target in the hot cell. The solid waste are grouped into two

categories, one having exposure rate less than 1000 mR/h at the surface and the other is otherwise i.e.

more than 1000 mR/h at the surface.

Radioactive liquid wastes came from fuel element fabrication are mostly contaminated with

chemical waste contains very low uranium contents.

The solid waste from Serpong-Site such as contaminated linens, papers, filters, shoes-cover,

gloves, etc. with the maximum exposure rate of 25 mR/h, were collected in plastic bags and put into

100 l drums, and then brought to the RWMS.

The radioactive waste from medical application consists of spent sources i.e. Cs-137, Ra-226,

and C0-60.

For industrial application, the radioactive wastes are including: spent sources for radiography,

logging and gauging, lightning rods, and solid waste from gas-mantle lamp manufactures.

The evaporation system processes liquid wastes with maximum activity of 0.74 GBq/m3 into

radioactive concentrates (maximum activity 37 GBq/m3) and normal water distillates. The evaporator

unit is a thermosiphon circulating thermal evaporator with the operating capacity of 0.75 m3/h and is

designed to reduce waste volume in a maximum ratio of 50: 1, depends to initial salinity.

The cementation system solidifies evaporator concentrates and spent-resins (with a maximum

activity of 3.7 GBq/m3) using 0.950 m3 concrete shells. The 0.350 m3 shells and 0.200 m3 shells are

used for immobilization of non-compatible solid waste. The compaction system is used to treat low

compactable level solid wastes; it compresses solid wastes being contained in 100 l mild steel drums.

In compacting step, 100 l drums are compacted in a 0.200 m3 steel drum by means of a 600 kN

hydraulic press. This drum is then solidified with cement slurry, closed and sealed. The incineration

system processes burnable solid wastes having activities of 0.0037 GBq/m3 for alpha emitter and of

0.37 GBq/m3 for beta, gamma emitter, waste oils and liquid organic solvents, and animal’s carcasses
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into radioactive ashes and off-gases. The radioactive ashes are then solidified by cementation in 0.100

m3 steel drum. The interim storage is used for engineered storage of the solidified wastes covering

0.100 m3 and 0.200 m3steel drum, 0.200 m3, 0.350 m3 and 0.950 m3 concrete shells.

The Interim Storage for High Level Waste (ISHLW) was start to commissioning in 1997. The

facility has 20 dry wells (each having capacity of 6 drums of 0.060 m3), and 3 dry ponds (each pond

measured: 2 m x 6 m x 6 m). The HLW from radioisotopes production and nuclear fuel examination

were filled to standard drums of 0.060 m3, and then stored in the ISHLW’s dry wells. When their

radioactivity has decayed, they will treat in treatment facility as a low and intermediate waste.

The Interim Storage for Spent Fuel (ISSF) was built and started cold commissioning in 1998.

The ISSF’s capacity is design to stored 1448 elements; sufficient to stored spent fuel forth 25 years of

reactor’s operation if there be eight fuels to be discharged per cycle and seven cycles per year. Current

status of ISSF presented in Table 3 of Section L.

According to bilateral agreement between the US and Indonesia, spent fuels from the uranium

originated from the US should be re-exported to the US. Those spent fuels have been re-exported in

1999, 2004, and 2009.

Section C –Scope of Application

Article 3 (Scope of application), paragraph 2

Indonesia has a policy to re-exporting spent fuels to the origin countries or stored them within

the authorized facility, reprocessing of spent fuel is not possible in Indonesia. NORM waste also will be

reported in this National Report to be in line with the Article 3 of the Convention. In respect to non-

peaceful uses, Indonesia does not have any spent fuel or radioactive waste from military applications.

Section D– Inventories and Lists

Article 32 (Reporting), paragraph 2

List of Spent Fuel Management Facilities

Indonesia has only one interim storage facilities for spent fuel at Serpong site to serve the

Serpong Research Reactor. However, there is a pool/pond as interim storage for spent fuel in the

reactor facility including Bandung and Yogyakarta research reactor.

Inventory of Spent Fuel
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There are totally 307 items of spent fuels in Indonesia, consisting 245 items in ISSF and 62

items are located in storage pool of Multi Purpose Reactor. Out of total 307 spent fuels, 19 items are

US origin spent fuel and the rest are non-US origin spent fuel.

List of Radioactive Waste Management Facilities

The Center of Radioactive Waste Technology (CRWT) is the only authorized institution to

manage radioactive waste in forms of liquid, spent resin, combustible waste, high active waste, and

sealed sources. CRWT is equipped with evaporator, compactor, incinerator, chemical treatment,

conditioning facilities for spent sources and also interim storage. It also responsible to manage the

ISSF concurrently.

The address of CRWT-BATAN:

Center of Radioactive Waste Technology (CRWT) – BATAN

PUSPIPTEK Serpong, Tangerang, 15310 Indonesia

Phone: +62 (21) 7563142

Fax: +62 (21) 756-0927

Inventory of Radioactive Waste

Total activity of each radionuclide in waste stored in CRWT are shown in Section L- Annexes

(Table 2). The inventory of NORM also presented in Section L – Annexes.

List of Nuclear Facilities in the Process of being Decommissioned and the Status of

Decommissioning Activities

At present, there is no facility being decommissioned.

Section E – Legislative and Regulatory System

Article 18 (Implementing measures)

Indonesia has ratified and implements the Joint Convention on the Safety of Spent Fuel

Management and on the Safety of Radioactive Waste Management by the President Regulation No.

84/2010, enacted on 28 December 2010.

The Nuclear Energy Act contains provisions for the licensing of nuclear installation that

includes facilities for the management of spent fuel and radioactive waste. The government also has

enacted several regulations as implementations of the Nuclear Energy Act. Furthermore, BAPETEN as
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an independent regulatory body under direct supervision of President has performed regulatory

processes to ensure compliance with the Convention.

BAPETEN has ratified new BAPETEN’s Chairman Regulation (BCR) for Radioactive Waste

Management for Low Level and Intermediate Level as BCR number 8 in year 2016. This BCR regulate

for radioactive waste management on low level and intermediate level from pre-processing, processing,

after-processing, recording and reporting that done by Waste Company Producer and BATAN.

Article 19 (Legislative and Regulatory Framework)

The main legislation dealing with the issues of spent fuel and radioactive waste is the Act

10/1997 on Nuclear Energy. In 2002, the government has enacted the inferior regulations of the

Nuclear Energy Act for the issues of radioactive waste; the Government Regulation No. 27/2002 on

Radioactive Waste Management. In 2013, this regulation has been revised and substituted by

Government Regulation No. 61/2013 on Radioactive Waste Management.

The Chapter VI (Article 22 – 27) of the Act No. 10/1997 on Nuclear Energy regulates the

provisions and requirements of radioactive waste. The main objective of radioactive waste

management as stated in Article 22 clause (1) is to protect workers, public, and environment from

radiation hazards. Radioactive waste management are performed by BATAN as an executing body, it

may cooperate with or assign state-owned companies and/or private entities (Article 23).

Licensee who produces low and intermediate level wastes shall collect, classify, or process, and

temporary store them before they were sent to BATAN (Article 24 (1)). Licensee who produces high

level radioactive wastes shall store them temporarily in a reactor storage pool at least in a period of life

operating reactor (Article 24 (2)).

In relation to disposal for high level wastes, BATAN is required to provide sites for disposal.

Selected sites for disposal are determined by the Government with the approval from the Parliament

(Article 25). Storage of radioactive wastes in radioactive waste management facility in BATAN is

subject to a fee (Article 26). The waste management fee shall be established in the government

regulation. Transportation and storage activities shall consider the safety of the workers, public, and

environment (Article 27 (1)).

The Government Regulation No. 61/2013 required every person or legal entity intended to

utilize nuclear energy shall declares to regulatory body (BAPETEN) that they will re-exporting their

wastes to the origin country or transferring their wastes to BATAN. Government Regulation No.

61/2013 also required that a proof of re-exporting documents shall be sent maximum 14 days after the

date of re-exporting.
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Radioactive wastes from other countries are prohibited to enter into jurisdiction of Republic of

Indonesia (Article 46 (1) Government Regulation No. 61/2013) unless they were generated from

radioactive sources which are produced in Indonesia (Article 46 (2)). For spent fuels, the generator

shall store them temporarily on site during operational period of the reactor (Article 32), and then they

will be re-exporting to the origin country or sent to BATAN for final repository (Article 33).

Based on the new aforementioned regulation above, it is stated as well that there is a

possibility for reusing the spent sealed sources provided that BATAN shall perform the safety

assessment upon executing it.

Several regulations in the form of the BAPETEN Chairman Regulations also have been enacted

as implementing norms of government regulations. The legislation and regulations related to

radioactive waste and spent fuel management are listed in Table 6.

The law enforcement to any violation of regulatory requirements as written in government

regulations could be performed by administrative sanctions, such as warning note, license suspension,

and license revocation. While according to the article 41 – 44 of the Act No. 10/1997, unauthorized

utilizations are subject to penal sanctions.

Article 20 (Regulatory Body)

The Nuclear Energy Regulatory Agency (BAPETEN) is the only regulatory body in the uses of

nuclear energy and directly responsible to the President of the Republic of Indonesia. The regulatory

processes performed by BAPETEN were includes: licensing, regulations, and inspections.

BAPETEN is responsible to ensure the safety of the workers, the public, and the environment

from any harmful effect of radiations. As such, BAPETEN needs sufficient number of human resources

which are competent to perform regulatory duties. In the human resources development framework,

BAPETEN has initiated cooperation programs with several countries, such as Japan, South Korea,

Australia, China, Canada, and the USA.

Financial resources of BAPETEN were from state’s budget in accordance to the annual budget

plans which are approved by National Planning Agency, Ministry of Finance, and the Parliament. In

the licensing processes, licensing fees are imposed to the licensee and the money will directly go the

government account as a non-taxes state’s income.

Section F – Other General Safety Provision

Article 21 (Responsibility of the license holder)

Radioactive waste management shall be administered by the Executing Body based on the

safety concern and technical capability possessed by the Executing Body and also for the ease in
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implementation of control. The management is administered in a non-commercial manner. For

commercial activities of radioactive waste management, the Executing Body may designate a state-

owned company, cooperatives, and/or any private company in accordance with the existing

regulations.

The obligation of the user generating low and medium level radioactive wastes is to manage

the radioactive wastes within the location of the nuclear installation so that they will not pose hazards

to workers, the public and to the environment, and enabling further easy management by the

Executing Body. The purpose of temporary disposal is to reduce the radiation level of short live

radioactive materials before transferring them to the Executing Body. The user generating high level

radioactive wastes shall be obligated to temporarily store those wastes (spent fuels) during the period

not less than the life time of the nuclear reactor.

The determination of a final repository site for high level radioactive wastes shall be discussed

with the People’s House of Representatives of the Republic of Indonesia to obtain approval, since it

converts the function of a beneficial site to a site that can never be used for anything else. Radioactive

wastes from other countries shall not be allowed to be disposed of in the territory of the Republic of

Indonesia.

Based on the ownership, radioactive waste can be categorized into two; radioactive waste

generated by the licensees and radioactive waste generated by the orphan sources. As mandated by

Government Regulation No. 33/2007, in case, there is no licensee own and be responsible for such

radioactive wastes, BAPETEN is responsible to secure such waste, including managing it as stated in

regulation.Forradioactive waste generated by the licensees, provision in radioactive waste

management shall refer to Government Regulation No. 61/2013.

As stipulated by the Government Regulation No. 61/2013, BATAN is responsible to:

a. carry out the management of radioactive waste (Article 5),

b. provide technical assistance to waste generator and educational assistance to the public

(Article 43),

c. provide storage and disposal facilities (Article 16, Article 27, Article 38, Article 40); and

d. develop procedures and technical guidance on radioactive waste management (Article 12).

Waste generator shall:

a. minimizing the volume and activity of radioactive waste as low as possible;

b. collect, segregate, and store temporarily wastes prior to be transferred to BATAN (Article 7

Government Regulation No. 61/2013);

c. Develop and maintain inventory of radioactive wastes (Article 19 (1)Government

Regulation No. 61/2013); and

d. Submit inventory of radioactive waste to BAPETEN at least once in six months (Article 19

(2) Government Regulation No. 61/2013).
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Regarding to spent fuel, licensee shall develop and maintain inventory of spent fuel, liability

and control system of nuclear material, and physical protection system. The inventory shall be

reported to BAPETEN at least once in six months.

Article 22 (Human and Financial Resources)

Article 16 Government Regulation No. 33/2007 requires the licensee to have qualified and

competence personals on relevant practices. Information regarding personnels’ education and training

records shall be enclosed in an application to obtain a license and submitted to BAPETEN.

Furthermore, BAPETEN verify the sufficiency of required personnel inspections.

Adequate financial resources for necessary infrastructures and equipment of Indonesia’s waste

management facility are guaranteed by the Indonesian Government. Financial provision for the

decommissioning of existing infrastructure and equipment of the Indonesian waste management

facility is guaranteed by the Government.

Waste generators shall provide financial resources for paying their waste transferred to and

managed by CRWT as stated in Government Regulation No. 29/2011 on Tariff for BATAN Services.

Article 23 (Quality Assurance)

The Government Regulation No. 26/2002 on the Safe Transport of Radioactive Materials,

Government Regulation No. 61/2013 on the Radioactive Waste Management, Government Regulation

No. 33/2007 on the Safety of Ionizing Radiation and Security of Radioactive Sources, Government

Regulation No. 29/2008 on the Licensing of Ionizing Radiation Source and Nuclear Material

Utilization and BAPETEN Chairman Regulation No. 4/2010 on Management Systems for Facility and

Activity in the Utilizations of Nuclear Energy require the application of Quality Assurance Program

(QAP). Based on BAPETEN Chairman Regulation No. 4/2010, QAP shall be comprised of: Safety

culture, grading, and documentation; management responsibilities; resource management; process

implementation; and measurement, assessment and improvement. This concept was adopted from the

IAEA GS-R-3. QAP is a subject for licensing and inspection by BAPETEN.

Testing laboratory for radioactive materials package operated by BATAN applies ISO 9001

quality management system and accredited by ISO 17025 standards as required by Government

Regulation No. 33/2007. BAPETEN certify or recertify a package based on the result of this testing

laboratory. BAPETEN may validate a package certificate from the country of origin. Certification and

validation scheme of package is also applied for waste and spent fuel package. In other side,

radioactive waste management operated implementing QAP and performing various quality control

activities such as: For single batches of treated and conditioned waste samples are taken for

compressive strength tests and for leaching tests. These tests are carried out according to IAEA

standards.

Article 24 (Operational Radiation Protection)
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Radiation protection requirements have been specified by Government Regulation No.

33/2007 that in-line with BSS-115. The licensee shall comply with dose limit and implement the

optimization of radiation protection. BAPETEN Chairman’s Regulation No. 01/Ka.BAPETEN/V-99

has been amended and replaced by BAPETEN Chairman’s Regulation No. 04/2013 on Radiation

Protection and Safety in Nuclear Energy Utilization. Numerical values for dose limit are in line with

IAEA GSR Part 3. However, it still implements similar process based (intervention and practice)

instead of recommended exposure situation based as stated in IAEA GSR Part 3.BAPETEN as a

regulatory body encourage the operator of nuclear facility and radioactive waste management facility

to undertake serious efforts in fulfilling the requirement of dose limit.

The licensees shall optimize their radiation protection program to maintain dose received by

workers and public as low as reasonably achievable. They also shall establish a dose constraint to

ensure the objective of radiation protection program is achieved. Currently, BAPETEN has established

guidance regarding how to implement optimization requirement, including establishment of dose

constraint since many operator experiences difficulties in understanding and applying the

optimization principle at the operational stage.

Article 25 (Emergency Preparedness)

The Government Regulation No.33/2007 governed that the licensee shall perform

intervention in the case of emergency exposure in the facility with both protective and remedial actions

in accordance with the licensee’s Emergency Plan, which is a subject for BAPETEN approval. An

emergency situation with off-site impact shall be reported immediately to BAPETEN. The Emergency

Plan shall arrange Functional aspects (identification, reporting and activation; mitigation action;

urgent protective actions; protective actions for radiation workers and the public; and/or information

and instruction to the public) and Infrastructure aspects (organization; coordination; facility and

equipment; response procedures; and/or training program). The intervention shall be done until the

situation is below the intervention level. The concept of intervention is adopted from the BSS-115 and

the response arrangement is based on the IAEA Tecdoc-953 updated.

Since 2005, BAPETEN have been widely promoting “National Nuclear Emergency

Preparedness System” (SKNN), including the arrangement of National Response Organization for

Nuclear Accident (OTDNN). This is an inter-ministerial mechanism in preparedness and response to

radiological and nuclear safety events. OTDNN is led by National Agency for Disaster Management

and supported by NUBIKA (CBRN-Army), POLRI (The National Police, including FEMT and Bomb

Squad), Fire Brigades, Emergency Ambulance, BATAN, Ministry of Health, and Ministry of

Transportation

In 2010, the SKNN concept was integrated to a draft GR on the safety of nuclear installation.

The draft of SKNN is mainly based on the IAEA GS-R-2, and the draft of OTDNN is adapting the IAEA

Tecdoc 953 updated documentation. Even though the GR is not yet enacted, daily coordination

between relevant institutions runs relatively good for the current condition.
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In preparing and evaluating the above events BAPETEN organizes a series of national

coordination meetings and workshops. These exercises, meetings and workshops are very important

for Indonesia in order to establish a robust emergency management and operations, including for

spent fuel and radioactive waste management. Furthermore, in implementing the BAPETEN

Chairman Regulation No. 1/2010 on the Nuclear Emergency Preparedness and Response, all nuclear

installation, including radioactive waste management, conducts emergency exercise annually based on

their emergency preparedness program approved by BAPETEN.

In the case of transport accident, Chapter XI of Government Regulation No.26/2002 on the

Safe Transport of Radioactive Materials governed that carrier shall report to the Regulatory Authority

and the consignee. Prompt actions shall be taken by all parties. For radioactive waste management,

BAPETEN Chairman’s Regulation No. 1/2010 on the Emergency Preparedness and Response

regulated that the licensee such as waste generator, treatment operator and the center for waste

management shall undertake precautionary measures to the occurrence of nuclear accident and

radiological emergency. In the event of nuclear accident and or radiological emergency, waste

generators, treatment operator and the waste management center shall take appropriate mitigation

and remedial actions. Licensees shall report to the BAPETEN Chairman in case of nuclear emergency

at least 1 hour after the incident/accident by phone, facsimile or email, and submit the written report

within 2 days.

BAPETEN is also mandated by Government Regulation No. 33/2007 to perform response in

the case of orphan source. BAPETEN secured 3 unidentified orphan source found in scrap metal yards

in Gresik, East Java (2000); Palembang, South Sumatra (2007); and North Jakarta (2007). In

Indonesia, scrap metal is one of the main inputs for metal factory. Since 2009, BAPETEN has been

performing orphan source search and “search campaign” routinely each year to provinces dealing with

scrap metal import and export business.

Under the Joint Convention on Early Notification and Assistance, the Deputy Chairman of

BAPETEN for Licensing and Inspection take the responsibility as National Coordinating Authority

Abroad (NCA-A), while Director of Technical Support and Nuclear Emergency Preparedness is

assigned as National Coordinating Authority Domestic (NCA-D) and Deputy Director for Nuclear

Emergency Preparedness served as National Warning Point (NWP).

BAPETEN has ratified new BAPETEN Chairman Regulation (BCR) about Emergency

Preparedness Team to make fast responds for nuclear accident as BCR number 1 in year 2015.

Article 26 (Decommissioning)

Decommissioning has been specified in BAPETEN Chairman Regulation No.4/2009 on

Decommissioning of Nuclear Reactor and BAPETEN Chairman Regulation No.6/2011 on

Decommissioning of Non-Reactor Nuclear Facility. Licensee shall develop decommissioning program.
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The decommissioning program contains inter alia radioactive waste handling, radiation protection,

and financial estimation. The program shall be proposed to BAPETEN as a part of requirement to

apply an operation license.

Section G – Safety of Spent Fuel Management

Article 4 (General Safety Requirement)

Safety requirement for the facility are stipulated in Government Regulation No. 33/2007 on

the Safety of Ionizing Radiation and Security of Radioactive Sources and BAPETEN Chairman

Regulation No. 11/2007 on the Safety of Non-Reactor Nuclear Facility.

The spent fuel management facilities shall be comply with Government Regulation No.

33/2007 and BAPETEN Chairman Regulation No. 11/2007 that specify the safety requirement i.e.

quality assurance, safety culture, emergency preparedness, and safety verification. The facility shall

also meet technical requirement based on defence in depth principle and good engineering practices.

BAPETEN verify application for authorization to prepare a site, construct, commission and operate the

facility.

Article 5-8(Existing Facilities, Siting of proposed facilities, Design and
construction of facilities, Assessment of safety of facilities)

The Interim Storage for Spent Fuel (ISSF) has been built and put into cold commissioning in

1998. The ISSF’s capacity is design to stored 1448 elements; sufficient to stored spent fuel for the 25

years of reactor’s operation if there be eight fuels to be discharged per cycle and seven cycles per year.

In fact the annual discharge, based on current experience, is about twenty fuels. Hence, the facility

could cover for about fifty years of the reactor’s operation.

Government regulations and BAPETEN Chairman Regulations require that appropriate steps

be taken to review the safety of any existing spent fuel management facility and to ensure that all

reasonably practical improvements are made. As part of its regulatory activities, BAPETEN routinely

inspects the ISSF.

Article 9(Operation of Facilities)

Government Regulation No. 2/2014 on the Licensing of Nuclear Installation and Nuclear

Material Utilization states that operator shall obtain authorization from BAPETEN prior to operation

of the facility. Application document covers final safety analysis report containing operational limits

and conditions, quality assurance program, financial assurance, environmental monitoring program,
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etc. Application of authorization can be submitted if commissioning activities has been done and

applicant possesses a license for nuclear material utilization.

The Chairman Regulation requires that operational limits and conditions derived from tests,

operating experience and assessments, must be defined and revised as necessary. The operational

limits and conditions are derived from the safety analysis conducted for the facilities.

The Interim Storage for Spent Fuel (ISSF) has been built and put into cold commissioning in

1998. At first ISSF was operated by Research Reactor Center, but since 2006 this facility was handed

over to CRWT. The ISSF facility is under the management of the Center for Radioactive Waste

Technology.

Article 10 (Disposal of Spent Fuel)

The deep geological disposal facility option has been accommodated in the Act No. 10/1997 on

Nuclear Energy and Government Regulation No. 2/2014. This option is very important when nuclear

power program established. Currently, there is no disposal facility for spent fuel.

Section H – Safety of Radioactive Waste Management

Article 11 (General safety requirements)

Criticality and removal of residual heat are not a concern for the LILW waste in the BATAN

interim storage. It is part of the licensing process as well as of the periodic inspection by the authority

to:

 minimize the generation of radioactive waste,

 take into account interdependencies among the different steps in radioactive waste

management,

 provide for effective protection of individual, society and the environment,

 to take into account the biological, chemical and other hazards.

It is Indonesia’s policy to collect all radioactive waste, to treat it and to condition it for safe

storage in order to minimize the burden for future generations. Although the problem of final storage

is not yet solved, adequate R&D for final storage has already been established.

Article 12 (Existing Facilities and Past Practices)

At the present time, The Center for Radioactive Waste Technology (CRWT) is the only

institution in Indonesia that has capabilities to treat radioactive waste in the forms of liquid, spent

resin, combustible waste, high active waste, and sealed source. CRWT is equipped with evaporator,

compactor, incinerator, chemical treatment, conditioning facilities for spent sources and also interim
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storage and quite recently been assigned to be responsible to manage the interim storage for spent fuel

from the adjacent MTR type research reactor.

According to the contract between BATAN and Public Health Ministry in 2004 all spent

radiation sources arising in hospitals have been collected in BATAN. There are no past practices in

Indonesia that would need intervention for reasons of radiation protection.

Article 13 (Siting of Proposed facilities)

According to the Government Regulation No. 2/2014 on the Licensing of Nuclear Installation

and Nuclear Material Utilization, siting, construction, commissioning, operation, and

decommissioning of interim storage for spent fuel and disposal facilities are required to have a licence.

Requirements for siting licenses of radioactive waste storage/facilities areas follow:

- Administrative requirements

- Technical requirements

- Financial requirements.

The technical requirements for obtaining a license for siting include:

a. Site evaluation report

b. Report on the implementation of management system for site evaluation

c. List of design information (DID)

d. A document containing main data for the facility.

As for the radioactive waste management facilities, based on Government Regulation No.

29/2008 on Licensing of Ionizing Radiation Source and Nuclear Material Utilization, the requirements

include:

- Site evaluation report

- Main data for the facility

- Quality Assurance Program records for the site evaluation.

In addition, siting of facility is required to have environmental impact assessment. The process

of assessment shall take into account public participation as stipulated in Government Regulation No.

27/2012 on Environmental Licensing and BAPETEN Chairman Regulation No. 3/2014 on Making of

Environmental Impact Assessment Document for Nuclear Energy Applications.

Article 14 – 16 (Design and construction of facilities, Assessment of
Safety Facilities, Operation of facilities)

The Centralized Radioactive Waste Management Station (RWMS) (in CRWT-BATAN) for

managing low and intermediate level radioactive wastes has been built and commenced its first

operation in 1989.
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The RWMS operates under the management of the Center of Radioactive Waste Technology.

The facilities are located at the premise of the Center at Kawasan PUSPIPTEK, Serpong.

The RWMS comprises some facilities (processing units) i.e.: Evaporation System (ES),

Compaction System (CS), Incinerator System (IS), Cementation System (CeS), Interim Storage for

Embedded Waste (ISEW), Interim Storage for High Level Radiation Waste (ISHLRW).

 The evaporation system processes liquid wastes having a maximum activity of 0.74 GBq/m3

into radioactive concentrates (maximum activity 37 GBq/m3) and normal water distillates.

The evaporator unit is a thermo siphon circulating thermal evaporator with 0.75 m3/h

operating capacity and designed to reduce the waste volume in a maximum ratio of 50:1

depending on initial salinity.

 The cementation system solidifies evaporator concentrates and spent resins (maximum

activity 3.7 GBq/m3) using 0.950 m3 concrete shells. The 0.350 m3 shells and 0.200 m3

shells are used for immobilization of non-compatible solid waste such as spent-sources.

 The compaction system is used to treat compactable low level solid wastes. It compresses

solid wastes being contained in 0.100 m3 mild steel drums. In compacting step, 0.100 m3

drums are compacted in a 0.200 m3 steel drum by means of a 600 kN hydraulic press. This

drum is then solidified with cement slurry, closed and sealed.

 The incineration system processes burnable solid wastes having activities of 0.0037

GBq/m3 for alpha emitter and of 0.37 GBq/m3 for beta, gamma emitter, waste oils and

liquid organic solvents, and animal’s carcasses into radioactive ashes and off-gases. The

radioactive ashes are then solidified by cementation in 0.100 m3 steel drum.

 The interim storage used for engineered storage of the solidified wastes covering 0.100 m3

and 0.200 m3 steel drum, 0.200 m3, 0.350 m3 and 0.950 m3 concrete shells.

 The Interim Storage for High Level Radiation Waste (ISHLRW) has been erected and

commissioned by 1997.

1. The ISHLRW has 20 dry wells (one capacity is 6 drums 0.060 m3), and three dry ponds

(one pond size is 2 m x 6 m x 6 m).

2. The HLRW from radioisotopes production and nuclear post irradiation fuel

examination are filled in standard 0.060 m3 drums, and then stored in dry well of the

ISHLRW.

3. After decay and delay of the radioactivity, the HLRW will transform into low and

intermediate waste and then to be treated with the existing waste treatment facility.

Research and Development (R & D) in various fields of radioactive waste management is

carried out to meet the present and future needs. The Serpong Nuclear Facilities for radioactive waste

management have been operating since 1989, several research activities to support routine operation

of waste management have been already performed, some of its results being, for example, the

utilization of silicone oil anti-foaming on the evaporation process, de-scaling process of the evaporator

circuits, utilization of evaporation data to determine fouling factor, utilization of some additives for
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cementation process, study of chemical treatment, design-construction and commissioning of

chemical treatment plant. R & D activities to meet the future needs have also been performed, i.e.,

predisposal and disposal.

Operational Experiences:

Center for Radioactive Waste Technology (CRWT) started as a RWI project (Radioactive

Waste Installation) in 1986 and commissioning in 1989. CRWT is responsible for the development of

radioactive and the environmental safety of nuclear waste management. CRWT has a mission to

promote research, development and implementation of radioactive waste technology in sustainable,

safe, and secure ways to protect human health and the environment in the present and future without

burdening future generations. CRWT departments that deal directly with radioactive waste are

responsible for examining packaging and reporting any damage, leakage, or other irregularities with

packaging. They are also responsible for examining radioactive waste carrier documents and

protecting and securing packaging. Lastly, the research unit is responsible for developing and

increasing CRWT’s services. These units have responsibility for managing and improving safety of

radioactive waste in CRWT.

The average annual amount of waste has been collected:

 Liquid waste from research reactor : 100 - 200 m3

 Resin : 1 - 1.5 m3

 Solid Waste : 100-250 drums

 Spent Radiation Sources : 100-150 units

Radiation exposure to staff

Figure below shows in Graphical form the average annual dose to the staff. No single person

of the staff involved in handling and incinerating of radioactive waste ever had a radiation dose in

excess.
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Figure 1. Average Dose to Staff of CRWT (2006-2017)

Experience with management of waste at the Radioactive Waste facility in Indonesia so far

shows that the exposure to staff/public dose from stack and effluent is still below the dose limit.

Article 17 (Institutionalmeasuresafterclosure)

There is no plan in the near future to close BATAN disposal facilities. Thereby, the

requirements set in Article 17 are not applied to this National Report.

Section I – Transboundary Movement

Article27 (Transboundarymovement)

The transboundary movement of radioactive waste shall comply with the Government

Regulation No. 26/ 2002 on Safety of Transportation of Radioactive Material. The Government

Regulation No. 61/2013 on the Radioactive Waste Management does not allowed the importation of

radioactive waste.

Furthermore, radioactive wastes from other countries are prohibited to enter into jurisdiction

of Republic of Indonesia (Article 46 (1) Government Regulation No. 61/2013) unless they were

generated from radioactive sources which are produced in Indonesia (Article 46 (2)). For spent fuels,

the generator shall store them temporarily on site during operational period of the reactor (Article 32),

and then they will be re-exporting to the origin country or sent to BATAN for final repository (Article

33)
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Section J –DSRS

DSRS shall be re-exported to the origin country. If re-exporting is not possible, they shall be

transferred to and managed by CRWT (Article 7 GR No. 61/2013).For spent sources, it should be

transferred to CRWT to be reused and/or recycled after quality control by BATAN.

DSRS originated from other countries are not permitted to be stored in Indonesia unless they

were manufactured in Indonesia. Those DSRS may be stored in Indonesia if there is documentary

evidence that shows they were made in Indonesia.

Section K – General Efforts to Improve Safety

The efforts that have been done as promised in the previous report and future efforts to

improve the safety of nuclear spent fuel management and the safety radioactive waste management are

as follows:

- the revision of the regulation of radioactive waste management that complies with the

IAEA standards is completed; GR No. 27/2002 is replaced by GR No. 61/2013, in addition,

BAPETEN has enacted BCR No. 16/2012 on Clearance Level;

- improvement of licensing and inspection systems are continual effort of BAPETEN to

achieve his mission; recently BAPETEN has established SALT a system for inventorying

radioactive waste in Indonesia and in the near future BAPETEN will invite IRRS Mission

of IAEA;

- renew of some ageing facilities of BATAN such as Whole Body Counting System, ISSF and

Environmental Monitoring Instruments are completed;

- Regarding the prototype of disposal facility project, the design is completed and from this

year forward the land characterization for civil work is started.

In the near future, BATAN will apply the clearance concept based on BAPETEN Chairman

Regulation No. 16/2012 on Clearance Level to reduce his burden on managing the waste in their

facilities. Specific regulations and/or guides to make the user easy in fulfilling the safety requirements

depend on the user request, will be completed by BAPETEN.

The Government Regulation No. 61 year 2013 require the waste generator to conduct an

inventory of radioactive waste at each stage of its waste management. The inventory and their

management activities shall be reported to BAPETEN at least once in six months. From BAPETEN side,

as a regulator, to succeed the inspection program, SALT is already established and will be developed

continuously based on his experience and the available technology.
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SALT are Integrated Accountable System for Radioactive Waste that contain all information

about radioactive waste in Indonesia and development by BAPETEN

BATAN already developed radiation monitoring by integrated system between radiation

equipment with computer system, in order to controlled and monitored area of Radioactive Waste

Monitoring for radiation level.
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Section L – Annexes

Annex A – Inventory of radioactive wastes

Inventory of radioactive waste held in Center for Radioactive Waste Technology (CRWT).

Table 2. Inventory of Radioactive Wastes

Radionuclides Total Activity (GBq)*

Cd-109 4.1695
Fe-55 4.9634
Cf-252 0.7010
Sr-90 310.8869
Pm-147 156.5918
Kr-85 25745.2320
Ir-192 64.3965
Cs-137 185171.1000
Co-60 692610
Cm-244 54.8614
Se-75 31.7598
Ge-68 0.0011
Ra-226 177.4495
Am-241 4245.4953
Am-Be 22.1475
C-14 0.3689
Ni-63 0.5171

* September 30. 2017
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Table 3. Research Reactor Spent (Used) Fuels Inventories

Facility
Name Owner License Critical Date/

Commissioning
Facility
Type Fuel Type Storage

Type
Storage
Location

Storage
Update

Design
Capacity
(elements)

Inventory
(elements)

CMPR BATAN BAPETEN 1987 MPR 30 MTR Pool pond At Reactor
Serpong 2017 300 110

KHIPSB3/
ISSF

BATAN BAPETEN 1999 Interim
Storage for
Spent Fuel

MTR/TRIGA Pool/pond Serpong site 2017 1448 245
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Table 4. Radioactive Waste Management Facilities and Inventories as of September 3o. 2017

Site Name Facility
Name Location License

Holder
Facility
Type

Waste
Class
Name*

Waste
Type Capacity Volume

CRWT

Interim
Storage 1

Serpong.
Banten BATAN Interim

Storage

LLW

Storage

1500 x
0.200m3drums
500 x 0.950/0.350
m3 shells

19 x 0.950 m3-concrete shells contain immobilized
concentrate waste.
111 x 0.950 m3-concrete shells contain immobilized
semi liquid waste/spent resin
4 x 0.950 m3-concrete shells contain immobilized
uncompacted solid waste

ILW
3 x 0.950 m3-concrete shells contain 292 pieces DSRS
19 x 0.350 m3-concrete shells contain 588 pieces
DSRS

Interim
Storage 2

Serpong.
Banten BATAN Interim

Storage

LLW
Storage

1500 x 0.200 m3

drums
500 x 0.950/0.350
m3 shells

653 x 0.200 m3-drums contain immobilized
uncompacted solid waste
471 x 0.200 m3-drums contain immobilized
compacted solid waste
14 x 0.200 m3-shell drums contain 531 pieces
Radium DSRS

ILW
DSRS (Ir-192) : 976 pieces
DSRS (Co-60, Cs-137, Am-241,etc.): 182 pieces

ISHLW Serpong.
Banten BATAN Interim

Storage ILW Storage 20 wells = 7.2 m3

3 pools = 129.6 m3

Cs-137: 101 pieces in 4 capsules (well)
Co-60: 171 pieces in 3 capsules (well)
AmBe, Cf-252, Po-210: 40 pieces (pool)

CNFT

IEBE Serpong.
Banten BATAN Interim

Storage ILW Storage -
6 x 100 L drums contain solid waste
3.84 m3 liquid waste

IRM Serpong.
Banten BATAN Interim

Storage ILW Storage -
17 x 100 L drums contain solid waste
4.5 m3liquid waste

CMPR CMPR Serpong.
Banten BATAN Interim

Storage ILW Storage -

17 x 100 L drums contain solid waste

CRRT CRRT Serpong.
Banten BATAN Interim

Storage LLW/ILW Storage -

7 x 100 L drums contain solid waste
8 L liquid waste
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Site Name Facility
Name Location License

Holder
Facility
Type

Waste
Class
Name*

Waste
Type Capacity Volume

PT. INUKI

IPEBRR Serpong.
Banten BATAN Interim

Storage LLW/ILW Storage -

27 bags and 28 x 100 L drums contain solid waste

PRI Serpong.
Banten BATAN Interim

Storage LLW/ILW Storage -

71 bags and 40 x 100 L drums contain solid waste
(including HEPA filter and disused charcoal)
180 m3contaminated liquid waste

Bandung
research
reactor

CANST Tamansari.
Bandung BATAN Storage LLW/ILW Storage -

2360.25 kg solid waste (including a 770 kg reflector)
2.845 m3 liquid waste

Yogyakarta
research
reactor

CAST Babarsari.
Yogyakarta BATAN Storage LLW/ILW Storage -

2341.5 kg solid waste
2.703 m3 liquid waste

Pasar
Jumat
research
facility

CRSTM
Pasar
Jumat.
Jakarta

BATAN Storage LLW/ILW Storage -

8 bags solid waste
24 pieces spent sources

CIRA
Pasar
Jumat.
Jakarta

BATAN Storage LLW/ILW Storage -

3 bags solid waste
0.25 kg and 13.5 Lunsealed waste

CET
Pasar
Jumat.
Jakarta

BATAN Storage LLW/ILW Storage -

25 bags solid waste
Spent sources (Ir-192) : 6 pieces

* Based on Indonesian classification of radioactive waste
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Table 5. Inventory of controlled NORM wastes not originating from nuclear fuel cycle

Site Estimated Quantity Type of Waste

Senipah 52 m3 NORM from sandblasting of oil

and gas industry

Duri 920 items of NORM

contaminated pipe

NORM from oil and gas industry

PT. Citrabara Bina

Mandiri (Batam)

± 30 jumbo bags @ 100 kg NORM from sandblasting
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Annex B – List of National Laws. Regulations and Guides

Table 6. List of Legislations and Regulations Concerning Radioactive Waste and Spent
Fuel Management

No. Name of Regulation

1. Act of the Republic of Indonesia No. 10/1997 on Nuclear Energy

2. Act of the Republic of Indonesia No. 32/2009 on Environmental Protection and
Management

3. Government Regulation No. 58/2015 on the Radiation Safety and Security on Transport of
Radioactive Materials

4. Government Regulation No. 61/2013 on the Radioactive Waste Management

5. Government Regulation No. 2/2014 on the Licensing of Nuclear Installation and Nuclear
Material Utilization

6. Government Regulation No. 33/2007 on the Safety of Ionizing Radiation and Security of
Radioactive Sources

7. Government Regulation No. 29/2008 on the Licensing of Ionizing Radiation Source and
Nuclear Material Utilization.

8. Government Regulation No. 27/2012 on Environmental Licensing

9. BAPETEN Chairman Regulation No. 3/2014 on Making of Evironmental Impact Assessment
Document for Nuclear Energy

10. BAPETEN Chairman Regulation No. 4/2013 on Radiation Protection and Safety of Nuclear
Energy Utilization

11. BAPETEN Chairman Regulation No. 7/2017 on Radioactivity Limit in the Environment

12. BAPETEN Chairman Regulation No. 16/2012 on Clearance Level

13. BAPETEN Chairman Regulation No. 8/2016 on Safety Aspect of Radioactive Waste
Management

14. BAPETEN Chairman Regulation No. 04/Ka. BAPETEN/V-99 on Radioactive Materials
Transport Safety

15. BAPETEN Chairman Regulation No. 07/Ka. BAPETEN/V-99 on Quality Assurance of
Nuclear Installation

16. BAPETEN Chairman Regulation No. 05P/2000 on Guidance for the Safety of Radioactive
Materials Transport

17. BAPETEN Chairman Regulation No. 3/2006 on the Licensing of Non-Reactor Nuclear
Facility

18. BAPETEN Chairman Regulation No. 11/2007 on the Safety of Non-Reactor Nuclear Facility

19. BAPETEN Chairman Regulation No. 4/2009 on Decommissioning of Nuclear Reactors

20. BAPETEN Chairman Regulation No. 4/2010 on the Management Systems for Facility and
Activity in the Utilisations of Nuclear Energy

21. BAPETEN Chairman Regulation No. 2/2011 on Safety Requirements on the Operational of
Non-power Reactors

22. BAPETEN Chairman Regulation No. 2/2014 on Core Management and Fuel Handling and
Storage for Research Reactor

23. BAPETEN Chairman Regulation No. 6/2011 on Decommissioning of Non -Reactor Nuclear
Facility

24. Regulation of the Ministry of Environment No. 11/2006 on the Type of Planned Activities
Requiring an Environmental Impact Analysis
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Annex C – Figures

Figure2. Principles of Management of Low and Intermediate Level Wastes
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Figure3. InterimStorageBuilding No.1

Figure4. InterimStorageBuilding No.1
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Figure 5. InterimStorageBuilding No.2

Figure 6. InterimStorageBuilding No.2
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Figure7.HighLevelRadiationWasteBuilding

Figure 8. Interim Storage for Spent Fuel Facility
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Figure 9. Multipurpose Research Reactor Facility

Figure 10. Spent Fuel Storage Pool


