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Development of Mobile Hydrogen Fuel Cell System for Marine Vessels to Eliminate Need for Fossil Fuels
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In response to the increased emissions of greenhouse gases by marine vessels in recent years, demand has arisen for the development of propul-
sion technologies that do not use fossil fuels.

Toshiba Energy Systems & Solutions Corporation, in cooperation with the Tokyo University of Marine Science and Technology and NREG Toshiba
Building Co., Ltd., is making efforts to contribute to the realization of a hydrogen society through the practical realization of a fuel cell ship. In order
to verify the performance durability of fuel cells in the marine environment, we installed two stationary H2Rex™ hydrogen fuel cell systems, each
with a capacity of 3.5 kW, on the Raicho N electrically powered ship and conducted demonstration tests over a period of two years from October
2016. After the successful conclusion of these tests, the H2Rex™ systems were disassembled and inspected. The results showed that no deteriora-
tion in performance associated with the conditions of use in the marine environment, such as hull vibration, temperature and humidity, seawater
salinity, and so on, had occurred. As the next step, we are now conducting validation experiments on a newly developed mobile hydrogen fuel cell

system achieving greater compactness that has been installed on the Raicho N.
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Raicho N and its main specifications
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Stationary H2Rex™ system installed on Raicho N
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Demonstration test conditions
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External dimension measurement positions
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Results of visual inspection of package interiors
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Results of leak tests on starboard side H2Rex™
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Comparison of power generation performance before and after
demonstration tests

VE REBABATOFCH# 1 ~ 401 (Bif) -V (&
JE) dhfi e, SEEEBBEOFCH] ~ 42N Z o Vil
RS @RS, 7z, EEHIIITOMEIRERETOFC#1
~ 4 OFEFFHECR T 2@ ARG OEE L (LR Z X
5N d, ¥ REEREATR T, FVHliRIEEAEE
LTs6d, %/, EEHATOBEEML L, HEC
LB FEE MR T IZR SN RD 5T,

COBRKBIELS 2T LT, EROWRINTHEET 4Ly —
DO T THD, D74V —DERMEGIERTET -,

6. HEHE

P GRERE O RATIE OREE, WEIEERECoEM
ICEBRBIE O MERE N iR IR TE, HEIC
WNT 2807 =V ~OEEBFHIICE, £, ENAPIR
B K2R EREBAOHE LR, LELFEI AT
HDHIEDMERTE,

BRI O E AT RO ATy 7TELT, 2019
10 HICERKHIF130 kW @ H2Rex™mov % 505 &9 N
WCIEERL, PSEENTE R 2 7 AN T o FEEE R % B
BL7- (B6), H2Rex™movid, MAHLoE s 0% E)

58

[ 30 KW ENEUKRIRKI B 2T A J

6. 30 kKWRENELUKFRMP BN AT LEEBHLIESLEELSN
PRI AR O FERIC I 72RO ATy TELT, ffiieskiEs L o)
RIENFICBAFE L7 EREHI 130 kKW DK BB E S 27 0%, bk
NIc#E# L7z,

Newly developed 30 kW mobile hydrogen fuel cell system installed
on Raicho N
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