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of small hydrogen powered vessel in order to respond to the alternative fuel-us-

Accepted 8 December, 2023 ing vessel market that requires the use of low-carbon/carbon-free fuel as a

greenhouse gas reduction measure. The hydrogen fuel cell-based electric pro-
pulsion system developed through this is optimized through performance and
durability tests on the land-based test site (LBTS), and the electric propulsion
system applied to this result is mounted on a small hydrogen propulsion vessel
and operated. Simultaneously, through the digital twin technology between the
LBTS and the hydrogen-propelled vessel on the sea, the technology that can pre-
dict and diagnose the problems that can occur in the electric propulsion system
of the vessel is applied to carry out the empirical study of the hydrogen-propelled
vessel. In addition, we propose a commercialization model by analyzing the eco-
nomic feasibility of the demonstration vessel.

Key words : Hydrogen fuel cell($ 4 91 & H X|), Electric propulsion system(® 7| &%
A AH), Small vessel(A Y M), Digital twin(C| X| € E 9), Land-based
test site( A 2 A FAA|H L),
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Fig. 1. Electric and hybrid ship market size™
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Fig. 2. The technology development and substantiation of mall hydrogen powered vessel’s concept
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Fig. 3. The technology development and substantiation of mall hydrogen powered vessel’'s design, dry engineering, substantiation

Hydrogen Propulsion Vessel Data
-

Marine environment

Sailing information

Operational core equipment

Ship movement

Life
expectancy
prediction

Scenario
verification

Physics
prediction

Abnormal
detection

Ship performance management

Sailing/Operation optimization

Predictive diagnostic status analysis

Ship 3D Modeling

>>

H34H HMez 2023 12



o
=
o
k=)
=
A
Ho
0x
B
e}
dlo
1
[3)]
(3]
~0

I

223 LBTSE &% A=ZX| 7|8te| M7| FZl A|AH AlZ=S slax} s & AuF 848 18t A A

o et Jls e 2w 4w e B3 AR, ee, &

X 71 Jfdke A 3k BEAPF 7158 LBTS 2%, BOPS| §5F A4 9 X4 o] 22&

= /1= IET oy & A=3le] AgAA]-ujElg Slo|EgE HE A|AH

T3, adete] A8d AR 7|9 231 A|AH wo R a4 a2
u SfA mdl A skarat gk

al z7
A EH Q8 G A el A g
Wk 0 g W g el ot RS s 224 40218 ARTINYSl ZHY BN 2 YEYa
of 41 AA Aol et A A Aok 2%
el B lg e e v AAy 2
LBTSS B8 dlasx] 7e] 7] 240 A2 i e =
9 Aot MER FEE FU Sead 25
ol T 142 Fig 59 2o] SadmAA A i

A
o Y W 271 A28 e stol LBTS 2 A

AE 222 oo sl iz ek AR B
B]’Oﬂ X‘LQ-’S]-_TLZ]— 6]—]:]— -"TTL ]'HO T T AT oﬂo -
7 JlEQg 1z dl 71—‘;1}5‘—/\01 2227
T_9-71€7HH]'L]']'Q‘O§—CT5\_0:]§_X‘]Z]—«] %, ﬂ T LT_L'—'TK 03):]: ‘I‘Mq"l" T
T A A BAe e oo Bagh 4
QHHA 9 YA SRS 9T HAE S T30
. AA 29059 HE4, 34 42 53 28449
11 350 kW $AadAzAdXx] 7)9F =21 A|AH=Hlof] o TGRS ZAS}T u|R/ o] BAL 2aslua} stk
T o \\‘ = ° pul
3l %2 balance of plant (BOP) 14 4 24 24& EO?: = et e T e e el

At Aol ol F8] aARAA 79 24
= ol

A AH ok @ U724 3EE 93) LBTS 13

“Hydrogen fuel cell + ESS” electric propulsion system

Electric S
- Fuel Cell Package
propulsion _‘,Q!’V R
System “’. : . (Propulfion Management
System)

_ [ -
High-pressure Morzszg;g - By
hydrogen Sl I | —— 'ﬂ/
| ]
tank : |
¥
& s'!mge L} . |» . H F B Swnenboard
&*"“-“ -_A \[:rFiver DC/AC Inverter
Cooling #W = s o
2 } =
system Sy el | om0 ES E&‘.‘,’.cms
& Air filter o] } Propeller  Bropuision Motor
Development and Substantiation of
hydrogen fuel cell powered small vessel
Hydrogen ydrog p
fuel cell
system

Fig. 5. The technology development on fuel cell electric propulsion system using land based test site
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