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Source: IAEA Presentation by S.Monti for the Tech. Roadmaps for SMR Deployments

BRIN’s Role: 
Technology Co-developer

BRIN’s Role: 
Technical Supporting Organization 

BRIN’s Role NPP Development & Implementation Strategy:

NPP

Strategy #1:
Directly 
Implementing Int. 
NPP Technology 

Strategy #2:
Joint Development 
and Implementation 
of NPP/SMR 
Technology
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Strategy #1:
Implementing External NPP Technology
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Technology Push from SMR’s vendors
Power level spectrum: 1MWe – 300MWe

Land or marine based
Cogeneration Potential

Indonesia Energy Demand 
Economic Development and Net Zero Emission

‘Huge yet distributed’ demand
Processing abundant natural resources

Match-making

Initial Nuclear Energy Utilization Target → 
2030 – 3034 [Second 5-year term of National Long-Term Plan 2025 – 2045]

In particular: 250 MWe in 2033
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Strategy #2:
Joint Development and 

Implementation
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History of HTGR Development

Year Milestone

Since 
90’

BATAN becoming member of IAEA Technical 
Working Group on Gas-cooled Reactor

2015 - 
2019

BATAN plan to build a 10 MWt Pebble Bed 
HTGR

PeLUIt Development:
2015-2016: 
• Transfer of Conceptual Design from NUKEM and OKBM-

ROSATOM. 
2017: 

• Got the Site Licensing from Regulatory Body
• Internal Basic Design development under IAEA Review
2018-2019:
• Funding from KEMENRISTEK to develop further the Basic 

Design. In cooperation with universities and engineering 
company

2021
• PeLUIt-40 (from 10MWt → 40MWt) Initiative started 

with economic feasibility based on: de-dieselization, 
low-carbon H-production, desalination.

2022 – 2024
- Cooperation with PLN Nusantara Power and ITB to further 
developed PeLUIt-40.

BATAN / BRIN and Local Partners 
(PLN Nusantara Power and ITB) is 
accumulating the knowledge of 

Pebble Bed HTGR. 

6



General System of PeLUIt-40 

Auxiliary Building:
He Purification, Liquid Waste

Reactor Building:
1. Primary System Units
2. Fuel Handling System

5. Control Rod and Small-ball 
System

6. Reactor Cavity Cooling System

Turbine Building:
1. Turbine

2. Generator
3. Condenser

4. Cogeneration Unit

Utilities: 
Cooling 
Tower, 

etc.Reactor Building:

Auxiliary Building:

Turbine Building: Utilities:
Nuclear
Island

Non-Nuclear 
Island
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PeLUIt Proposal
Develop a Small Cogeneration SMR based on a Pebble Bed 

HTGR called PeLUIt
Utilizaton and System Performance 

Target:
1. De-dieselization 

2. H-Production of 1.3 kTonnes/year*
ZeroEmission-H2 

with a targeted cost of < 5 USD/Kg*.
*Initial Study with specific SOEC.

 
Co-development of the PeLUit 

with International Strategic 
Partners is Cordially Invited.
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Engineering Design
Mass and energy balance of the 

system ?
Mechanical Property and Specification 

of each component?

Instrumentation and 
Control of the system to act 

as we design?

Electric supply to all the 
component, its 
architecture?

Site and 
Civil 

structure 
design?

Economic and Financial 
Engineering
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5200 units diesel power plant to be replaced
In 2130 location with 2.37 GW capacity.

PeLUit-40 for MicroReactor De-Dieselization Program

Generation Cost, MeMR(2020)

Avg. LCOE DIESEL (PLN NP, empiric) : 4.637 Rp/kWh | 30 c$/kWh
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PeLUIt-40 Mass & Energy Balance and SOEC H-Production



PeLUit-40 for Low Carbon Hydrogen Program

Impact of PeLUIt-40 microreactor can produce 
~1300 Ton of Hydrogen per year : 
❑ more than 10 times of current 124 ton/year 

low-carbon H that can be provide from 21 
Green Hydrogen Plants in Indonesia.

❑ more that 30 times of PLN Muara Karang Green 
H-Production supply:
❑ for 4410 Fuel Cell EV
❑ decarbonized 39 juta ton CO2e/yr 

Hydrogen is strategic for National Industry

PLN Muara Karang Green Hydrogen Impact
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Demo Plant as the key game-changer 

Existing Power Plant
In-house electricity cost: 

2500 IDR/kWh | 16 c$.kWh

PeLUIt Demo Plant
30MWt / 10MWe

(based on 
contract) 
Supply in-
house 
demand of 
electricity.

Demo → commercial 
Low-carbon H-
Production combine 
with SOEC for 
172 kg/day 
production capacity.

Operational 
& 
maintenance
, and safety 
demonstrati
on
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Indonesia is looking forward for ‘egg breaking’ to have our first 
NPP in National Mix-Energy as part of Energy Transition strategy. 

To achieve that:
1. International Collaboration is highly needed to directly implement the 

Existing NPP / SMR Technology.  
2. There is an opportunity to have a strategic co-development based on 

previous Indonesian R&D for target utilization of de-dieselization and 
low carbon H2-production.

3. PeLUIt-40 is proposed as the object of co-development.

Resume:
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Thank You, Let’s Collaborate!
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