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Abstract >> Various efforts are being made to replace diesel fuels in the shipping
sector to reduce greenhouse gas emissions. Among these, hydrogen fuel cells
are gaining attention as an alternative power source for ships operating in coast-
al waters. Evaluating economic feasibility is crucial for the development and
demonstration of hydrogen-powered ships. Reports from the Sandia National
Laboratories serve as valuable references. The institute designed and assessed
the feasibility of the high-speed passenger ship SF-BREEZE and the coastal re-
search vessel Zero-V. In the case of high-speed passenger ferries, the capital
costs and operating and maintenance costs were estimated to be much higher
than those of conventional diesel vessels. In contrast, the social benefits were
estimated to be relatively low, and were found to be almost negligible when using
gray hydrogen. Their methodology and those findings can help analyze the eco-
nomic feasibility of Korean hydrogen-powered ships.

Key words : Hydrogen fuel cell($AHBHMX|), Capital cost(Xt= H|L), Operating
and maintenance cost(2% §X| H|£), Social benefit(A}3| M Hal),
Greenhouse gas(2AI7tA)
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Table 1. Vessel particulars Table 2. Capital and operating and maintenance (O&M) cost
SF-BREEZE M/V Vallejo SF-BREEZE M/V Vallejo
Principle . $21,990,000 to
dimensions 332mx10.1mx34m|(31.5mx87mx2.7m Capital cost $29.220.000 $15,200,000
Maximum speed |35 knots (64.8 km/h)|33 knots (61.1 km/h) Yearly powerplant | $1,081,200 to
$310,100
Lightship weight|  120.0 M/T 922 M/T 0&M $1,796,200
5-year $1.0,590,500 to
. 4.8 MW 3.4 MW Y >0 7Yy $3.098.150
Propulsion PEM fuel cell diesel engine non-renewable fuel $13,283,000
Maximum 5-year renewable | $18,650,050 to N/A
passenger 150 300 fuel $38,736,100
capacity

Fig. 1. Drawing of the SF-BREEZE
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Table 4. Summary of social benefit by operating one SF-BREEZE

ferry for 30 years instead of one comparable conventional ferry
with Tier 4 diesel engines

Table 3. Well-to-wave criteria pollutant emissions (unit: kg/trip) Low e
NOx HC PM Avoided early deaths $2,200,000 | $7,400,000
Fossil NG LH, 1.08 0.08 0.12 Avoided other health costs $45,000 $1,500,000
70% renewable LH, 0.05 0.05 0.09 Avoided social costs of carbon | $320,000 | $2,100,000
Fossil diesel 4.42 0.54 0.10 Total benefits $2,600,000 |$11,000,000
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ZERO/V

Fig. 2. Drawing of the Zero-V

Table 5. Zero-V vessel particulars

51.8mx17.1 mx 64 m
10 knots (18.5 km/h)

Principle dimensions

Maximum speed

Lightship weight 956.9 M/T
Propulsion 1.8 MW PEM fuel cell
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Table 6. Yearly O&M cost

Zero-V New Horizon
Payroll $1,228,455 $1,228,455
Maintenance & repair $446,302 $565,667
Fuel $978,693 $555,419
Other ship costs $621,141 $621,141
Distributed costs $371,316 $371,316
Indirect costs $614,139 $614,139
Total O&M costs $4,260,046 $3,956,137
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