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COntents



Malaysia Energy Landscape

population: 34.4 million



TNB Net-Zero & Coal Phase-Out Roadmap

The 12 GW Baseload Void: Solar alone cannot replace firm coal baseload due to intermittency and low capacity factors (~18-22%).

Nuclear Role: Serves as the continuous, zero-emission thermal baseload power source to stabilize the future national grid.



The attempt and the challenges for nuclear Power program





A Renewed National Vision for Energy



PETRA : Ministry of Energy Transition and Water Transformation 
MOSTI : Ministry of Science, Technology and Innovation

A Coordinated National Effort



Nuclear cogeneration using the non-electric waste thermal energy from nuclear reactors alongside
electricity generation, presents major decarbonization opportunities for Malaysia. 

As the country explores Small Modular Reactors (SMRs) under its energy transition roadmap and the
13th Malaysia Plan, several high-value industrial and municipal cogeneration applications stand out. 

Potential Nuclear Cogeneration in Malaysia



In Malaysia, industrial process heat is a critical foundation for both the petrochemical and oleochemical
sectors. 

Because these industries rely heavily on high-temperature reaction engineering, separation processes, and
thermal purification, process heat generation accounts for a major portion of the energy consumed in major
industrial hubs like Kerteh, Gebeng, Pasir Gudang, and the Pengerang Integrated Petroleum Complex (PIPC).

Small Modular Reactors (SMRs) represent a potential game-changer for decarbonizing industrial process
heat in Malaysia.

Industrial Process Heat in Malaysia



Malaysia is positioning clean green hydrogen as a core pillar of its decarbonization strategy to achieve net-zero
carbon emissions by 2050. By tapping into its abundant hydropower, solar energy, and strategic shipping locations,
the country aims to become a major hub for green hydrogen production and export in Southeast Asia. 

National Framework & Economic Ambitions
Hydrogen Economy & Technology Roadmap (HETR): Launched under the National Energy Transition Roadmap (NETR), the

HETR targets RM12.1 billion in hydrogen-related revenue by 2030, rising to over RM400 billion by 2050. 

Export Targets: Malaysia aims to supply major Asian markets, including Japan, South Korea, Singapore, and China. 

Emissions Reduction: Green hydrogen deployment targets a 15% reduction in overall national greenhouse gas emissions by

2050.

24/7 Zero-Emission Baseload Power: Green hydrogen production via water electrolysis requires vast amounts of continuous
electricity. Unlike solar, which is intermittent, SMRs provide steady, round-the-clock clean power, maximizing electrolyzer
capacity factors and drastically lowering the cost per kilogram of hydrogen.

High-Temperature Thermal Electrolysis (HTSE): SMRs generate high-temperature process heat (typically 300 C to 800 C.
Utilizing this heat directly in Solid Oxide Electrolyzer Cells (SOEC) reduces the electrical energy required to split water by up to
20–30%, making hydrogen generation far more energy-efficient.

0 0

Land-Efficient Hydrogen Hubs: SMRs have a tiny physical footprint compared to solar farms. In industrial centers with
limited land availability, SMRs can be co-located with ports and heavy industrial clusters (like Kerteh, Pasir Gudang, or
Bintulu) to power localized hydrogen production hubs directly.

Clean Green hydrogen in Malaysia

Potential SMR support for Green Hydrogen in Malaysia



Data center in Malaysia



Potential Nuclear Cogeneration in Malaysia



Existing Capabilities for future Nuclear Cogeneration



Key Challenges & Implementation Barriers



Malaysia possesses strong potential to leverage nuclear cogeneration as a strategic enabler of
its clean energy transition. As electricity demand continues to grow while coal-fired generation
is phased out, Small Modular Reactors (SMRs) can provide reliable, low-carbon baseload
electricity together with valuable process heat for industrial and non-electric applications. 

Key sectors—including industrial process heat, green hydrogen production, and data centres—
offer significant opportunities where nuclear cogeneration can enhance energy security, reduce
greenhouse gas emissions, and improve industrial competitiveness. Integrating SMRs into these
sectors could support Malaysia's National Energy Transition Roadmap (NETR) and long-term Net
Zero ambitions. 

Malaysia already has valuable foundations to support future nuclear deployment through
decades of research reactor operation, technical expertise, regulatory development, and
international collaboration. However, successful implementation will require continued progress
in national policy, regulatory readiness, financing mechanisms, public acceptance, infrastructure
development, and human capital.

Conclusion
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