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Hydrogen shipping vs LNG — some physics
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0.2% of the energy carried by a Q-Max

Volume: 266,000 cbm Volume: 1,250 cbm
Volumetric density: 22.2 MJ/litre Volumetric density: 8.5 MJ/litre
Total load: 59'x10%15.J Total load: 1.1x10M3J
Temperature: -162C Temperature: =253 C
Liquefaction losses: 10% Liquefaction losses: 33%
Boil-off: 0.1% per day Boil-off: 1% per day

Images: Qatar Gas, Kawasaki Heavy Industries, MHI Source: Liebreich Associates
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Oe-A242>Y EBH=>KFE=2>YNTo IiE>FE=>8FERE 31%
O&ilLkxr EBHh=>KFT>RWE>HE 26%
OF7VEZT7 EBH=>KFJSN—N—FZ=>FI=>EE>RE 23%
LNG KARH A FIE=>EE>HRE 49%

cp BEXRTF  Zero-emission LNG: process flow and cost estimation ElectriCity imports —_— hydrogen, ammonia, HVDC

LNG production
Panel area 28.3 km? Necessary amount 3,845,455 ton/year 8,900,000 ton/year
Site area 38 km? (6 km sq.) recycled 1,230.545 ton/year CO, emission from reservoir _
Power generation capacity 17.8 Gw_ | [ feed 2,619,509 ton/year 2,350,000 ton/year Power — hydrogen — power Power — ammonia — power HVDC
LNG :
= plant

LNG
water lcoz 683,636 ton/year
recycle g

=
] Sunbelt 5x as many ships as LNG Easier — but even less efficient 3.2 x as efficient

Generation 35%
Electricity loss 90%
2total 31.5%

=

3?(?207/;?;55%05/\,\” electricity Sy ater " -methanation-3 e cougtries Electrolysis efficiency: 80%
19,795 M$ electrolysi Electrolysis efficiency: 80% Haber Bosch efficiency: 70%
_____ -‘ Electrode area 1,018,070 m* o 427’273:‘ ton/year I/_ T —— T Liquefaction efficiency 67% Liquefaction efficiency 90% Conversion efficiency to HVDC: 97%
— po— 22 S/kjg o > transport Transport efficiency: 80% Transport efficiency: 90% Transport efficiency (3% loss per 1000km) 88%
30 years 8,908 MS Generation efficiency: 60% Generation efficiency: 50% Conversion efficiency HVDC to grid: 97%
Total Efficiency: 26% Total efficiency: 23% Total efficiency: 82%
Solar = LNG =» transport =» electricity
total efficiency 9.2% Electricity _ — Images: Kawasaki Heavy Industries: NYK;: Suncable Source: Liebreich Associates
ELG market price for Japan Electricity 40 19 September 2023 Agora Infrastructure for Net Zero @MLCleaningUp @mliebreich
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