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A 140 m long cruise ship serves as a use case 
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I Conceptual design of considered bunker system for 

LNG, NH3 and LH2 
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• Only exemplary, not functional
• Only liquid phase (black lines) considered
• Consists of tank inlet, valves, pressure indicator, pipes, 

hoses, flanges and pumps

Necessary safety distances for the three fuels and 
3 mm, 50 mm, 150 mm and full rupture leaks

• Safety distance for Ammonia one order of magnitude 
larger than other fuels

• The allowable concentration of ammonia is smaller 
than for LNG and LH2

Dispersion model for the 150 mm leak of all three fuels. 
The horizontal lines indicate the thresholds of 

2,700 ppm and 42.9 Vol% respectively.

• Gaussian dispersion model
• Does not consider buoyancy
• Safety distance of hydrogen (and LNG) probably 

overestimated

Frequencies of the toxicity / asphyxiation event for all 
fuels. 

• The full rupture of LNG is 150 mm as well, so no full 
rupture is displayed. 

• Frequency comparable for smaller leaks
• Full rupture deviates due to different system 

diameters.

Frequencies of all hazardous events for Ammonia

• Toxicity by at least two orders of magnitude more 
frequent than other events

• Only event above the threshold of 10-6, which is 
generally acceptable

Event Tree used to determine the frequency of the hazardous event 
„Toxicity/Asphyxiation“ highlighted in red
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Frequency Analysis


