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Fig. 1. Overall schematic diagram of this study
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Table 1. Specifications of the considered electrolyzer cells in this study

Description Unit Alkaline electrolyzer cell Proton exchange membrane Solid-oxide electrolyzer cell
electrolyzer cell
Capacity factor % 97 97 97
Stack life” y 18 18 12
Electricity usage”'? kWh kgH,™ 50.0 47.7 35
Heat usage”"” kWh kgH,™ - - 16.2
Water usage'” gal kgH,™ 2.38 3.78 2.38
Stack cost”"” $ kW' 70 342 175
BoP cost”"” $ kW' 130 124 325

Table 2. Process specifications of conversion to H; carriers and their reconversion to Ha

Description Unit Liquefaction'® | Regasification'” |Hydrogenation'® | Dehydrogenation'® | Synthesis'® | Cracking'”

Base plant

Jase pran 10° 105,000 6 40,000 30,000 36,500 | 477,300

mvestment

Baseplant | - g 50 1 300 300 45 500

capacity

Electricity 1 yp kgp," 6.78 0.60 0.20 45 3.63 1.5
consumptlon

Heal ) Wh ker2” 0 0 0 13.5 0 9.7

consumptlon
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Table 3. Specifications of specialized ship for transportation of the considered H. carriers

Description Unit LH,™ (T Ot;l)\f[{CCH)ZI) NH;™

Investment 10°$ 162,000 84,330 80,000

Max loading ton 10,840 75,000 80,400

Boil-off rate %d" 0.3 - 0.025

Fixed operating cost $d’ 12,765 5,550 5,550

Fuel consumption tond” 22.67 30.96 29.09

Average speed kmh’' 18.52 (~10 knot)
Labor cost 108y 7,300
Fuel cost $ ton™ 395
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