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INTRODUCTION #1 

Indonesia has long planned use of nuclear energy for electricity 
generation.  

Beginning in the 1970s, but until now had not been realized. 

According to recent studies, the first NPP is planned to be in 
commercial operation in 2027 with a capacity of 4000 MWe,  

and will continue to increase until it reaches about 21,000 MWe 
by 2050. 



INTRODUCTION #2 

The introduction of nuclear energy in Indonesia is not only to reach 
an optimum energy mix considering costs and environment, but 
also to relieve the pressure arising from the increasing domestic 
demand for oil and gas. 
 
The role of NPP is clearly to : 

 stabilize the supply of electricity 
 conserve strategic oil and gas resources 
 protect environment from harmful pollutants as the results 

of the use of fossil fuels. 
 
 



INTRODUCTION #3 

 
 

To support NPP program, BATAN is going to perform an 
assessment study, with the main objectives are: 
 
  To develop the most viable option of fuel cycle strategies to 
support the sustainability of NPP; and 

 
  To identify potential national, regional, and international 
arrangements for fuel cycle (front end and back end). 
 



INTRODUCTION #4 

BASIC PRINCIPLE 

Development and deployment of nuclear energy in Indonesia is 
intended for peaceful purposes, and accordingly only fuel cycle 
technology with proliferation resistant characteristics will be 
implemented and developed. 

Based on current technology, only uranium enrichment and 
reprocessing of spent fuel are deemed susceptible to proliferation. 
Hence, these stages will not be performed in Indonesia. 

Indonesia will seek for enrichment and reprocessing services from 
the world’s producers 



INTRODUCTION #5 

Nuclear Fuel Cycle Policy : 
 
 Implementation of once through fuel cycle or fuel cycle 
without spent fuel reprocessing domestically. 



OPTIONS FOR FRONT END #1 

 Procurement of natural uranium (U3O8 or yellow cake) will be 
done through several suppliers in the international market with 
long-term contracts. Although Indonesia has uranium reserves 
but which have been identified are limited. The use of domestic 
uranium will only intended for emergencies 

 Conversion of U3O8 to nuclear grade UF6 will be carried out 
through several processing company in the international market 
with long-term contracts. The establishment of conversion 
facilities domestically is not economical if only for self-
sufficiency 



OPTIONS FOR FRONT END #2 

 Service of enrichment  will be ordered from various processing 
countries (International market) through long-term contracts. 

 Fuel assembly for the first core is supplied by NPP vendor. Fuel 
assembly for reload is ordered from various manufacturers 
(International market) through leasing and or long-term 
contract. Fuel assembly will be supplied step wisely by Domestic 
Fuel Assembly Industry if it is economically justifiable. 

>> Long term security of supply of LEU is 
the main consideration << 



OPTIONS FOR BACK END #1 

 Concept of spent fuel take-back to the country of origin will be 
implemented if it is economically beneficial, in particular at the 
initial stage of NPP introduction. This concept is considered to be 
able to increase public acceptance with respect to NPP option 

 Spent fuel directly disposed in a geological disposal facility. 
Because of the initial high heat emission of the fuel, this can be 
effectively carried out only after a certain cooling period, which 
can extend to several decades. This strategic option requires 
storage facilities (ISF), an encapsulation plant before disposal, 
and a state of the art disposal facility 



OPTIONS FOR BACK END #2 

 Implementation of “Wait and See” strategy in management of 
spent fuel taking into account that the spent fuel still possesses 
economic value and long term strategic value. After storage for 
several decades (50 to 60 years, or more), the spent fuel could be 
sent to a reprocessing plant (abroad) in which the unused 
uranium and the plutonium that has been created in the reactor 
are extracted for recycling into fresh fuel.  

 



MULTILATERAL ARRANGEMENTS #1 

The concept of fuel leasing or spent fuel take-back is the best 
option at the moment for the development of nuclear energy in 
Indonesia.  

The spent fuel take-back concept will increase public acceptance of 
the NPPs deployment in Indonesia (increase sustainability of NPP 
development)  



MULTILATERAL ARRANGEMENTS #2 

Under nuclear fuel leasing scheme, the supplier fabricate and 
deliver fresh nuclear fuel to user states with nuclear reactors and 
then take back the used fuel after it has been irradiated. This 
arrangement offers a number of advantages.  

For the user states, storage of the spent fuel in the reactor ponds 
becomes shorter thus more efficient, in addition no final repository 
is needed.  

For the supplier, the spent fuel carries economic value for it can be 
reprocessed and recycled to recover the uranium and plutonium.  



MULTILATERAL ARRANGEMENTS #3 

The problem today is the only Russian Federation willing to exercise 
the concept of leasing fuel.  

The condition will certainly reduce the reliability of the supply of 
fuel for NPPs in Indonesia, as well as reducing the degree of 
freedom of Indonesia in the procurement of fresh fuel. 

And also vulnerable to unilateral termination by the owner, either 
because of political or other issues.  



MULTILATERAL ARRANGEMENTS #4 

We expect the current leasing fuel concept could be expanded into 
multilateral arrangements. And it is very possible because the more 
countries that do not currently operate NPP in the future will use 
the NPP to increase the reliability and security of electricity supply 
in the country.  

The expansion of NPP in the world will certainly encourage the 
owner-countries of nuclear technology to implement closed fuel 
cycle system through the operation of fast reactors.  



CONCLUSION 

All the nuclear power plant in Indonesia will be operated with an 
open fuel cycle, and the leasing fuel concept would be 
implemented if economically beneficial. 

In an effort to increase the fuel supply assurance, leasing fuel from 
various vendors need to be done.  And then the leased fuel once 
removed from the reactor and cooled down, could be returned to 
its country of origin, or to a third party State or to a multinational or 
a regional fuel cycle centre located elsewhere for storage and 
ultimate disposal. 


