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Announcements / New Initiatives Singapore

* Investments/Funding/Policies/Initiatives
e Shortlisted two consortiums under the direct ammonia combustion pathfinder project.

* 2 shortlisted BOO (build-own-operate) project development consortiums entering 6 month pre-FEED stage, before the
identification of a lead developer by the end of 2025.

* 5 ammonia bunkering players will also be considered in the next round of the RFP process.

* Maritime bunkering

* Successful ship-to-containership and simultaneous container operations and bunkering operations for methanol

* Successful terminal-to-ship bunkering of ammonia, world’s first use of ammonia as a marine fuel in a dual-fuelled ammonia-
powered vessel

* Ammonia transportation and insurance Request for Information (RFI). To understand and assess the extent to which insurance
and transport costs can be lowered

e Standards

» Establishment of Hydrogen National Mirror Committee. To develop standards for hydrogen transmission, fuel cell-powered
vehicles, and carbon intensity methodologies; standards for low-carbon hydrogen for power generation and safe handling of
hydrogen.

* MPA and EnterpriseSG are developing the Singapore Standards for methanol and ammonia bunkering. The standards will cover
custody transfer requirements, safety procedures and crew competencies, to ensure safe bunkering operations and handling of

these fuels. — —
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Announcements / New Initiatives Singapore

* New Research & Development, Demonstration and/or Deployment Activities

 Official launch of the NUS Centre for Hydrogen Innovations (“CHI”), first of its kind in Southeast Asia, to develop and translate
hydrogen technologies, such as hybrid electrolysers using photo/thermo/electro catalysis for hydrogen production, hydrogen
storage, hydrogen carriers, etc.

* New $60 million corporate lab between NTU, A*STAR and ExxonMobil to study solutions such as carbon capture and hydrogen

* Launch of $90 million Create Thematic Programme in Decarbonisation to help decarbonise Singapore’s energy and industrial
sectors to further research in hydrogen utilization and production of chemicals and fuels Lead investigators include researchers
from NUS, NTU, University of Cambridge, Shanghai Jiao Tong University, Germany’s Max Planck Institute and Japan’s Tohoku
University.

* Others
* Inaugural SG-US Forum on Hydrogen Technologies at the Singapore International Energy Week (SIEW) 2024
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Program initiative, policy, regulation or mandate Lessons Learnt/Outcomes

Ammonia Pathfinder Project for Power * Understanding the commercial viability of the project, its associated risks, and

Generation and Maritime Bunkering the potential level of support required based on offtakers” willingness-to-pay

* Price discovery for low-carbon ammonia, through the consortiums, was
challenging given the illiquidity of the market

* Aligning on the carbon intensity of ammonia

* Uncertainty on supply of, and standards of ammonia-fueled vessels for
ammonia bunkering

Ammonia transportation and insurance Request * Introduced two companies with the lowest freight and insurance cost to the

for Information two consortiums selected under the ammonia pathfinder project
Establishing the Hydrogen National Mirror * |dentified key gaps in existing Singapore Standards and the need to develop
Committee standards and certification for deployment

* To look into standards for hydrogen and ammonia power plants, safe
implementation and quality specifications of hydrogen and ammonia,
transmission of hydrogen via pipelines

* Identify international S&C work that Singapore can tap on to complement our
efforts
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Singapore — Profile November 2024

Status of Deployments Leading Government Initiatives Goals or Focus Areas

[Blending] Three 600MW H2-ready *  Ammonia direct combustion pathfinder project e 5Key Thrusts
CCGT power plant to be deployed by

e Over S$180mil (~USS136mil) Low-Carbon o Experiment with advanced
[0)
§028, Ito tIaI:ce up to 30% Hé’ nz:)mely Energy Research (LCER) Funding Initiative - hydrogen technologies e.g.
€Ppe _ nfrastructure, embcorp Directed Hydrogen Programme ($43mil) pathfinder project
Industries, YTL PowerSeraya
* Methanol and ammonia bunkering standard o Prioritizing R&D efforts

[H2 Carriers] NTU, PSA and Chiyoda
started to test how MCH can be used
as a clean fuel. Trial till mid-2025 to
test how LOHC can be stored in an

industrial setting, for long-term
storage and long-distance shipping o Workforce development

planned for 2025 to help local maritime , ,
industry transition o International cooperation
o Longterm land and

infrastructure planning

under ambient technology

Funding
[Bunkering]  Successful  ship-to-  SS5 bil (USS3.78 bil) Future
containership and  simultaneous Energy Fund to subsidise CAPEX
container operations and bunkering investment for our energy
ops for methanol, and terminal-to- transition, not limited to

ship bunkering of ammonia hydrogen
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