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In recent years, international shipping has been recognized as a major contributor to global trade, 
accounting for 90% of trade volume while also emitting approximately 3% of global greenhouse 
gas (GHG) emissions. The International Maritime Organization (IMO) has set an ambitious target 
of reducing GHG emissions from shipping by 50% by 2050, compared to 2008 levels.

To achieve this goal, the maritime industry is increasingly looking at green and blue ammonia as 
viable alternative marine fuels.

Ammonia stands out as a promising alternative fuel for the maritime industry, offering a pathway 
to significant reductions in greenhouse gas emissions while leveraging existing infrastructure 
and technology. Its potential to be produced sustainably further cements its importance in the 
transition to a low-carbon future for shipping.

While ammonia presents a viable alternative fuel option for decarbonizing maritime trade, its 
toxicity cannot be overlooked. Addressing safety concerns through robust handling protocols, 
infrastructure design, regulatory compliance and public awareness is essential for its 
successful adoption. By prioritizing safety measures, the maritime industry can harness the 
benefits of ammonia while mitigating its risks.

BOTH BLUE AND GREEN AMMONIA HAS HUGE POTENTIAL



E-ammonia is made from green Hydrogen and N2, which is available in the atmosphere 
and cheaper to obtain than the biogenic CO2 needed for carbon based e-Fuels. 

E-AMMONIA IS EXPECTED TO BE LEAST COSTLY TO PRODUCE



Est. Ammonia Production country wise(Green, mil ton/year)



Est. Ammonia Production country wise(Blue, mil ton/year)





On 8 Mar 2021 , SABRE partners entered into an MOU to conduct a year long feasibility 
study to assess the technical, commercial and regulatory viability in establishing 
an end-to-end supply chain to enable Ammonia Ship-to-Ship bunkering in 
Singapore.

Singapore was selected as a location of study based on :
Singapore being largest bunkering port in world
Commitment from major container liner to make ammonia fuelled vessels necessary 
to make demand for ammonia as fuel
Participation of major ammonia producer 
Availability of space for making ammonia storage tanks backed by major tank 
owners
Availability of Major shipbuilder
Proactive Government interested to develop ammonia as zero carbon fuel

SABRE – SINGAPORE AMMONIA BUNKERING FEASIBILITY STUDY



With the preliminary target to commence Ammonia bunker operation within 2020s, the scope of 
Study included :
-Identifying potential sources of Ammonia, 
-Engaging local authorities to understand the current standing
-Plan for regulatory establishment 

-The infrastructure that needs to be put in place 
-As well as the availability of technology to enable Ammonia bunkering in Singapore.

The Study assumed the development of Ammonia bunkering in two(2)stages, i.e. Pilotstage before 
scaling upto Commercial stage based on a set of Ammonia bunker demand projections.

Present status in 2024 is that SABRE consortium member has been selected by Energy Market 
Authority (EMA) and MPA as one of the consortia for power generation and  building one of the 
first ammonia bunkering vessel and develop training programs for handling ammonia fueled 
vessel. 

Training program is being developed at Maritime Energy Training Facility together with MPA, 
Singapore

SABRE – SINGAPORE AMMONIA BUNKERING FEASIBILITY STUDY



SABRE CONSORTIUM IS CONSISTING OF FOLLOWING MEMBERS : 

AP MOLLER MAERSK AS
MAERSK MC-KINNEY MOLLER CENTER FOR ZERO CARBON SHIPPING
SUMITOMO CORPORATION
FLEET MANAGEMENT LIMITED
AMERICAN BUREAU OF SHIPPING
KEPPEL OFFSHORE AND MARINE
MPA SINGAPORE 
K LINE
SEA SPAN(Short Period)
Yara Corporation ASA 
(Short period)
SUPPORTED BY MAN 
B&W

SABRE – SINGAPORE AMMONIA BUNKERING FEASIBILITY STUDY



SABRE – SINGAPORE AMMONIA BUNKERING FEASIBILITY STUDY

Source : mmmczc



SABRE – SINGAPORE AMMONIA BUNKERING FEASIBILITY STUDY



PROJECT STUDY STARTED IN MARCH 2021 AND SINCE THEN EVERY MONTH THE CONSORTIUM IS
MEETING ON 2ND TUESDAY OF EVERY MONTH. 

The project study is now in 2nd phase where design of 24K CUBM and 33K CUB M ammonia bunkering is now 
being finalized.

• COMPLETED HAZID FOR AMMONIA BUNKERING VESSEL
• COMPLETED AIP FOR AMMONIA BUNKERING VESSEL
• COMPLETED PRELIMINARY DESIGN CONCEPT OF AMMONIA BUNKERING VESSEL
• THERE WILL BE TWO VESSEL MADE
• ONE VESSEL WILL BE OF -- CUBIC CAPACITY PROPELLED BY AMMONIA MAIN ENGINE.
• SECOND VESSEL WILL OF -- CUBIC CAPACITY PROPELLED BY DFAE 4 STROKE AMMONIA ENGINE

WITH TWO AZIMUTH THRUSTERS AFT AND TWO BOW THRUSTER IN FORWARD
• STUDY FOR AMMONIA DISPEERSION IS COMPLETED AND FINAL TEST SCENARIO WILL BE ENACTED

AT RAFFLES RESERVED ANCHORAGE AND PASIR PANJANG CONTAINER TERMINAL
• STUDY IN PROGRESS FOR AMMONIA BUNKERING PROCEDURES AND TRAINING FOR CREW WITH 

CONSORTIUM MEMBERS
• ASSISTED FOR AIP AND DESIGN FOR 15,000 TEU CONTAINER VESSEL FOR SEA SPAN

SABRE - STATUS



LEARNING AND DIFFRENCE OVER

ALREADY EXISTING CONTROL 

FOR 

LNG AND METHANOL BUNKERING

SABRE – STATUS- LEARNING



NGES TO NEED FOR STUDY OF AMMONIA DISPERSION

By Trellborg



NEED FOR STUDY OF AMMONIA DISPERSION NGES TO SHIP 
MANAGER

By Trellborg



NEED FOR STUDY OF AMMONIA DISPESERSION NGES TO SHIP 
MANAGER



SABRE – STATUS – LEARNING –STORAGE TANK

-CRYOGENIC TANKS
-WHAT CAPACITY
-JETTY ARRANGENET
-DISPERSION STUDY
-SAFETY ZONES
-SHIP TO SHORE AND 
SHIP



NEED FOR STORAGE TANK TO KEEP AMMONIA LIQUID FULLY REFRIGERATED

NEED FOR A RELIQUIFACTION PLANT

NEED FOR MULTIPLE NUMBER OF BUNKER MANIFOLD TO RECEIVE SAME AMOUNT OF FOSSIL FUEL 
BUNKER IN SAME TIME

NEED FOR A PURGING SYSTEM BEFORE AND AFTER BUNKERING OF BUNKER MANIFOLD AND 
CARGO HOSE

NEED FOR LARGER BUNKER SAVE ALL TRAY

NEED FOR A PURGE TANK

NEED FOR A LARGE AMMONIA BILGE TANK

NEED FOR A WATER SPRAY SPRINKLER SYSTEM AND WATER HYPERMIST SYSTEM AT MANIFOLD

SABRE – STATUS - LEARNING



NEED FOR A GAS DETECTION SYSTEM, CCTV, WATER CURTAIN, AND DEPENDING ON DESIGN 
MECANICAL VENTILATION SYSTEM AND MEANS OF ESCAPE AT MANIFOLD

NEED FOR BUNKERING HOSES WITH CRYOGENIC JACKET SYSTEM 

NEED FOR A FUEL GAS SUPPLY SYSTEM WITH ZERO VENT OF PROCESS GAS TO ATMOSPHERE 
(AMMONIA RELEASE MITIGATION SYSTEM)

NEED FOR DIVISION OF VESSEL IN HAZARDOUS AND TOXIC AREAS

NEED FOR A SPECIAL VENTILATION ARRANGEMENT BASIS TANK LAY OUT

NEED FOR SPECIAL MEASURES TO FIGHT THE FIRE AND RELEASE OF GAS

NEED FOR SPECIAL PPE AND GAS TIGHT SUITS

SABRE – STATUS - LEARNING



GRANTS



AMMONIA BUNKER TANK



O SHIP MANAGER
NGES TO SHIP MANAGER

Source : mmmczc



O SHIP MANAGER
NGES TO SHIP MANAGER



Source : mmmczc



AMMONIA FUEL SUPPLY SYSTEM



O SHIP MANAGER
NGES TO SHIP MANAGER

Source : mmmczc



SABRE – STATUS - TOXIC AREA



SABRE – LEARNING – TOXIC AREA



SABRE - STATUS



SABRE – PROPOSED AMMONIA BUNKERING VESSEL 



STUDY FOR AMMONIA AS MARINE FUEL IN THE US EAST COAST

SUMITOMO CORPORATION AP MOLLER MAERSK AS
MAERSK MC-KINNEY MOLLER CENTER FOR ZERO CARBON SHIPPING 
FLEET MANAGEMENT LTD
AMERICAN BUREAU OF SHIPPING
GEORGIA PORT AUTHORITY 
SAVAGE SERVICES LLC
TOTE SERVICES LLC

THE PROJECT STARTED IN MAY 2023 AND STUDY IS BEING MADE FOR AMMONIA PRODUCTION, AMMONIA
BUNKERING VESSEL AND PREPARE PORT OF SAVANNAH FOR SAFE AMMONIA HANDLING PROCESSES

HAZID COMPLETED FOR AMMONIA BUNKERING ATB C TOGETHER WITH VARD AND CONSORTIUM MEMBER 
IN MAY 2024
A RISK ASSEMENT TOGETHER WITH LOCAL PORT AND AUTHOROTIES WAS CARRIED OUT FOR AMMONIA 
BUNKERING OPERATION FOR PORT OF SAVANNAH, JACKSONVILLE AND BRUNSWICK WAS CARRIED OUT WITH 
FOCUS ON LOCAL HABITAT

RADIUS – REALIZING AMMONIA – BUNKERING DEPLOYMENT IN THE US



RADIUS – REALIZING AMMONIA – BUNKERING DEPLOYMENT IN THE US



RADIUS – AMMONIA BUNKERING ARTICULATED TUG BARGE 24,000 CUB M



MOU Signed on 08th April 2024 for the development of Ammonia bunkering on US 
coast between following parties :

CALAMCO
SUMITOMO CORPORATION
FLEET MANAGEMENT LIMITED
AMERICAN BUREAU OF SHIPPING
TOTE SERVICES LLC

Aim is to conduct a joint feasibility study on the
commercial and technical viability of ammonia bunkering for container vessels and car
carriers calling at Port of Oakland, Port of Benicia and other ports in U.S. West Coast
including but not limited to Los Angeles and Long Beach.

USWAVE (US Westcoast Ammonia-bunkering VEntures)



USWAVE (US Westcoast Ammonia-bunkering VEntures)



 1 CYLINDER TWO STROKE ENGINE TEST RUN STRATED  IN JUNE 2023 AND  WILL COMPLETE 
TEST END OF JUNE 2024

 THE RESULTS HAS BEEN VERY PROMISING
 SMALL PILOT FLAME NEEDED TO START AMMONIA COMBUSTION 
 TARGET OF 5% PILOT OIL AT 100% LOAD HAS BEEN ACHIEVED
 N2O EMISSIONS ARE EXTREMELY LOW AND HANDLED BY ENGINE TUNING ALONE
 NOX EMISSIONS APPROX 40% LOWER THAN CONVENTIONAL FUEL OIL
 AMMONIA SLIP IS MINIMISED BY DESIGN AND PERFORMANCE MODIFICATION
 4 CYLINER ENGINE TEST WILL START FROM END OF JUNE 2024 AT COPENHAGEN
 A FULL SCALE ENGINE TEST WILL START AT MITSUI JAPAN FROM JULY 2024
 APPROVAL PROCESS FOR EMISSION FREE LOW FLASH FUEL SYSTEM IS AT FINAL STAGE
 FIRST ENGINE DELIVERY IS EXPECTED IN END OF 2024
 FIRST SEAEXPERIENCE OF PILOT PROJECT IN FIRST QUARTER OF 2026

MAN 2 STROKE AMMONIA ENGINE DEVELOPMENT on going with 
studies



MAN 2 STROKE AMMONIA ENGINE DEVELOPMENT

CYLINDER PRESSURE IS FOLLOWING DIESEL 
CYLCLE

COMBUSTION HAS GOOD STABILITY 
BEHAVIOUR AND ACTS LIKE OTHER FUELS 
BASED ON HYDROCARBON 

ROBUST COMPRESSION AND EXPANSION 
CURVE

STATISTCAL ANALYSIS INDICATE A VERY 
GOOD COMBUSTION STABILITY ON A CYCLE-
TO-CYCLE PRESSURE

COMBUSTION STABILITY 
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