
Opportunity and Challenges of
Nuclear Hydrogen Implementation

Topan Setiadipura
topan.setiadipura@brin.go.id

Head of Research Center; Research Professor

#26 IAEA Dialogue Forum 2026

24 - 28 August 2026, Bangkok, Thailand



The Challenge!!

How to increase our ‘GDP per capita’ 

without violating our commitment in 

Combating  Climate Change ?
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Nuclear Energy 

Options
As part of National Team, BRIN, will perform an 

NPP Technology Study and Selection



NPP’s Name | Power Level in MWe

Constructed at Türkiye, Belarus, Egypt, 

Bangladesh, China, Russia.

Constructed at 

UEA, ROK

Constructed at 

Pakistan, 

China

Constructed at Finland, China, 

UK, France
Constructed at Japan.

Constructed at China, US.

1. Large Advance NPP [~1GWe ]



Global 
SMRs Development Map

PeLUIt
Internal SMR 

Design 

Development

Source: IAEA ARIS 2022

2. Small Modular Reactor [10MWe < SMR < 300MWe ]



Technology Push from SMR’s vendors
Power level spectrum: < 300MWe

Land or marine based

Cogeneration Potential

Indonesia Energy Demand 
Economic Development and Net Zero Emission

‘Huge yet distributed’ demand

Dependent on diesel for many remote area

Processing abundant natural resources

Match-making

Initial Nuclear Energy Utilization Target

In particular: 500MWe in 2032



How to assess those Potential SMR for 2030 -2034 ?



• Several countries are developing Microreactors 
technology for potential deployment by 2030;

• Typically to generate from 1 to 10 MWe; designed for 
enhanced transportability to site by modularity;

• To supply power at remote sites with mining 
operations, island communities, oil platforms and 
maritime shipping.

• Deployment opportunities in remote areas in the 
South-East Asian archipelagos, in North America, 
Middle East, and Africa.

• Indonesian Team (BRIN, ITB, PLN-NP) currently 
developing a <10MWe Cogeneration Reactor 
based on HTGR for de-dieselization and low-
carbon hydrogen production. Collaboration is 
cordially invited!

10

3. Micro Reactor [≤10MWe]



PeLUIt-40 and Non-Electric Utilization

RDE and PeLUIt [2013 – now] He-cooled Technology based on Rankine Cycle:



Coupling of PeLUIt-40 and Commercially available 

SOEC Technology can provide a 204 kg/h low carbon 

hydrogen and remaining 1.26 MWe for external 

utilization.



A Portable PeLUIt

- Use existing power conversion 

system (Air-Brayton Cycle Gas 

Turbine)

- A simple static pebble bed core 

(N-cooled?)

- Minimum operation 3years

- Power 8MWt

Output:

- Electricity from Gas Turbine: 

1.9MWe
- Hot-gas: 

359°C | 1 bar | 16.7 Kg/s
For H-production, which 

electrolizer is the best to be 

coupled to this cogeneration 

portable  micro-reactor ?

Current potential

A New Journey, 

potential 

collaboration?

Static Pebble Bed Core act as Heat 

Provide for a Brayton Cycle in particular 

for the ‘adiabatic heat addition phase’ :

+

Commercial Existing Gas Turbine



Resume:

- Nuclear Energy can solved the challenge of high economic 

development while keep the Carbon Emission Low!

- A specific target for a 500MW NPP at the latest 2032 is already 

declared! Let’s get it ON! It is possible !

- Low carbon hydrogen from Nuclear Energy can play as an 

important role to add the urgency of introducing nuclear energy.

- A 30MWt PeLUIt-40 design is being developed as a cogeneration 

nuclear reactor. It can be couple to SOEC Tech. to have 204 kg/h H

production.

- A small, safe, static-pebble design with Brayton Cycle as the 

power conversion system is being developed to have a micro-

reactor which is portable and have a cogeneration feature.



topan.setiadipura@brin.go.id

Thank You, 
Let’s Collaborate, 

make nuclear energy happen in 
South East Asia!
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