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1. INTRODUCTION 

 
• Indonesia consists of 17,508 islands,  

•Population nearly 240 millions,  with rate of 1.48 (2010) 

•Energy situation in Indonesia 

- Energy demand  from 2010 up to 2050 is estimated  

increase of nearly 600 % 

- Dominated by Fossil (> 72 %) 

- National energy mix policy: New and Renewable 

energy should be increased to nearly 23 % in 2025  

•The government has committed to reduce CO2 emission  

in 2020 by 26%  based on national effort or 41% with 

international assistance (Presidential Regulation No. 

61/2011)  
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INTRODUCTION.. cont… 

 
- Energy supply shall focus on sustainable principle: 

energy security, energy growth and environment 

sustainability 

- Indonesia is now become the oil net importer. 

- Indonesia need to find an alternative energy 

resources with conditions: clean, sustain and safe.  

- In the region/island with low population need small – 

medium capacity of electric power generation. 

- Is nuclear the alternative solution.? 
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2. ENERGY DEMAND AND SUPPLY  

 
•The projection of energy demand  from 2010 up to 2050 

is estimated  increase of nearly 600 % 

•We need more energy resources that in line with 

Government commitment to reduce of CO2 emission. 

•Nuclear should be considered as an alternative energy 

resources.  

•Study on energy demand and supply has been done by 

BATAN considering clean energy program with nuclear 

as a part of energy mix policy.  
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Fig 1. Projected Energy Demand by Sector, GWy 
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Fig 2. Projected Energy Generation until 2050 based on 

CO2 limitation Scenario (an alternative) 
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•Using that CO2 limitation, it is projected that 

mathematically the role of nuclear energy will 

be 4000 MW installed capacity in 2025 and, 

36000 MW installed capacity in 2050. 

•However, this role must consider various 

aspect that might limit the number of NPP. 

•The people need more experience that 

utilization of nuclear energy as is safe. 
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•West Kalimantan need more energy to support 

industry development.  

•West Kalimantan supported by local stakeholders 

including University strongly request to become 

the first province operate NPP in Indonesia. 

•The grid capacity in West Kalimantan still limited. 

•West Kalimantan is image of the province in 

general in Indonesia.  

•Regarding this situation, NPP with small and 

medium power generation might a promising type. 
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3. AVAILABILITY OF TECHNOLOGY 

Definition 
–Small-sized reactors: < 300 MW(e) 

–Medium-sized reactors: 300 Ą 700 MW(e) 

–Regardless of being modular or non-modular 

–Covers all reactors in-operation and under-
development with power around 300 MW(e) 

–New technology called SMR technology supported 
with new safety system might more suitable. 
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SMR Technology 

•Currently, key points to select the SMR 

Technology for first NPP in Indonesia are: 

1. The availability of SMR technology 

2. Economic aspect 

3. Availability of Site Study 

4. Availability of Infrastructure development 

5. Proven technology 

11 



 Fig. 3  Kind of SMR Technology 
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•SMR Technology design:  45 SMR design 

available from in 13 countries. 

•SMR under construction:  

 CAREM  27   MW  (prototype, Argentina),  

 HTR-PM  200 MW (China) 

 PFBR    500 MW (India) 

 KLT-40S  40   MW (Russia) 

 

 

 

  

 Kind of SMR Technology 
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•Near Term Deployment: 

 - SMART (KOREA) 

 - SVBR 100 (Russia) 

 - mPower 

 - NuScale 

 - 4S 

•Based on national criteria, Indonesia has selected to 

focus on 6 type of SMR for further assessment 

 Kind of SMR Technology 
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•Economic Affordability 
–Lower up-front capital cost 
–Better financing options 

•Load demand 
–Better match to power needs 
–Incremental capacity for regions with low growth rate 
–Allows shorter range planning 

•Green and clean energy 

–Suitable and support to the government commitment 
on CO2 reduction. 

•Grid stability 
–Closer match to traditional power generators 
–Smaller fraction of total grid capacity 
–Potential to offset variability from renewable 
 

Advantage of SMR 



4. ECONOMIC ASPECT 

•Less Investment cost: 5.000 – 7.000 US$/kW ( for 100 

MW SMR will cost around  500-700 million US$ 

•Much easier in process and less risk in financing 

•Local company finance possible 

•Generation cost is around  9.5 – 11.5 cent/kWh 

•Short construction period  

•Grid upgrade not needed 
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Economic Aspect 

components  Unit  NOAK FOAK B&W 

Investment cost cent $/ kWh 7.4 9.0 6.5 

O&M cost cent $/kWh  1.4 1.6 1.9 

Fuel cost cent $/kWh  0.9 0.9 0.9 

Total cost: cent $/kWh  9.7 11.5 9.4 

NOAK: Nth of Kind 

FOAK: First of Kind  

B&W: Babcock and Wilcox  

 

Assume: discount rate 10% 

Generation cost  
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Electrical Aspect of SMR 

•Synergist with renewable Energy fluctuation. 

•Suitable for region with low demand ( remote 
area as West Kalimantan) 

•Grid will more stable and safe with small 
electric generation (more effective operate 10 
unit of 100 MW than 1 unit of 1000 MW, 
except for Java-Bali grid) 

•For safe operation, power of each unit no 
more than 10 % of the grid capacity.  

•SMR suitable for : Bangka, Kalimantan and 
other remote areas. 
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5. AVAILABILITY OF SITE STUDY 

Muria Site: Has been 
evaluated (1991-1996),  

Now: monitoring of 
meteorology and micro 

seismic 

Banten Site:  Under 
preliminary study 

Bangka Sites: 

Feasibility study  

(2011-2013)  

Fig 4. Site study for preparing NPP in Indonesia   



Bangka Sites 

Site-1 

Site-2 

20 
Fig 5. Bangka site  



Fig 6. Interconnection Grid in Kalimantan for 2020  
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Availability of Nuclear Infrastructure 

Development  

•Indonesia has developed nuclear infrastructure 

since long time ago. 

•The phase 1 infrastructure development of 

Indonesia has been reviewed by International 

Atomic Energy Agency (IAEA) in November  2009. 

•The result showed that the 19 issues of nuclear 

infrastructure development has fulfilled the phase 2 

requirement,  but need national position for “go” 

nuclear decision  
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Availability of nuclear infrastructure 

development  

 

• National Position (NEPIO) 

• Nuclear Safety 

• Management 

• Fund and budgeting 

• Legislation frame work 

• Seifgard  

• Regulation frame work 

• Radiation protection 

• Electricity Grid 

• Human Resource 
Development 

• Stakeholder involvement.  

• Site and supporting facility 

• Environment protection 

• Emergency preparedness 

• Physical protection and security 

• Nuclear fuel cycle 

• Radioactive west management  

• Industrial involvement 

• Procurement  
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6. Concluding remark 

•Indonesia has a commitment to reduce CO2 

emission as much as 26% by 2020. 

•Study on energy demand and supply has shown 

that nuclear energy could be part of energy mix and 

clean energy 

•Small Medium Sized Reactor become an 

appropriate choice due to its economic viability, 

available technology, sites and national 

infrastructure development. 

•West Kalimantan is promising site for the first NPP – 

SMR in Indonesia 
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