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Introduction
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Tokyo University of Marine Science and Technology developed and built the quick-charging compatible
battery power electric boats "Raicho I", "Raicho S", and "Raicho N" for the first time in the world. and we
are conducting research on the next generation water transportation system such as deployment to low
environmental impact, remote control and autonomous navigation
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Environmental 1ssue caused by ships
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Ecofriendly ship
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Environmental measures at small watercraft

The environmental measure of a small watercraft 1s more effective when
considered 1n the same way as the environmental measures of a automobile
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ICE / EV / FCV Energy efficiency example at Well-to-Wheel
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L ey R T e 5
Petroleum rﬁning , Traspot , Internal combustion engine , Reduction gear etc.
Efficiency n1 = 0.9 X 0.98 x 0.15~0.3 x 0.8 = 0.1~0.2
‘ .
EV _
Power generation, Transmission, Charging, Motor and machine efficiency
Efficiency n2 = 0.4~0.5 x 0.95 X 0.9 x 0.8~09 = 0.27~0.38
[‘ .,.i:;imntg .
FCV e Q‘ e
Hydrogen station, Fuel cell, Motor and machine efficiency
Efficiency n3 = 0.58 X 0.4~0.5 x 0.8~0.9 = 0.19~0.26

Town gas reforming method (70MPa) 6
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&, The world's first quick charging compatible battery power electric
ll boat. By using a lithium-ion secondary battery, driving the motor
suppresses noise and vibration, and does not emit exhaust gas or
| @ carbon dioxide during navigation. In addition, the motor power can

8| be increased and quick charging is possible (compliant with
N CHAdeMO standard).

B ENEERMDRIRIZH T T

. B BB IR T D B
o RN IES AT LOBR

SFE 12m Mﬁ AT LDYLGR

EEIHEERTERE A 45 kW
FHER S

1/2& 4K EE) 15 knot
GESUIREE)  12knot
ERAMIREF 455
WATERERF $928%0E
EEMAEE 40 kWh
TE THE 24 kT 104 ]
FEE M : 50 4 fHE
287 EJO0r3)LCHAeMOIE H; bL\'t_')JZD I Di=fRig: yx-rM%E,El




Q TUMSAT

“Raicho S “ Motor-driven water jet propulsion boat
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General arrangement
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“Raicho N “ System Configuration
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Hydrogen fuel cell related photos
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Main specification
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Approximate estimation of hydrogen fuel cell power generation
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Lithium 1on secondary battery
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Hydrogen fuel cell measurement example
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Salt damage preventing filter

SIS EINEEH DA BAIAK EMIBIERF V578 F
BIENF L DM EMIERE S L DHIFINR DIREE

EREIPHE | EREI R

.
e

BESNEEL. SAEE

EEEYALESBEEE L]

18



Q TUMSAT

Bunkering (Quick charging to lithium ion secondary battery)
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Bunkering (Removal of hydrogen cylinder)
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Safety standard (Lithium ion secondary battery)
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Safety standard (Hydrogen fuel cell)
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Safety guideline for hydrogen fuel cell boat (Draft)
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Safe navigation countermeasure manual “Raicho N”
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Hydrogen fuel cell new shipbuilding schedule

NREGEZ AFE (#k) £2020FE D /KERHEEMMDEERZEBHIELT-
[RY—FIZRILEF—EHICHUNS KRR E B %

Aoa—)b

FY2015 FY2016 ‘ FY2017 FY2018 FY2013 ' FY2020

H28EE -H29EEEIRHE
KEBRREMMICET 2LENAEFSIY
%IE' m(j-T**ﬁnTREK

AT AR - 555 e EEEE | ARET
@E ! Eb :IE

HLVE EONESH - EER

4*—}

EiEL - T —4REE

25



