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Tokyo University of Marine Science and Technology, as Japan’ s only marine university,
has engaged in education and study, with the idea, “conduct basic and advanced educational
researches relating to the marine science and technology in order to contribute to the
sustainable development of society.” To be more specific, we have training ships, such as
Umitaka Maru, Shinyo Maru, Shioji Maru and Seiyo Maru, which have produced practical
human resources for the ocean development, maritime industry, and fishery fields. The
training ships are the floating campuses/laboratories that can effectively educate many
students at once, play an important role to train future ship officers, which is one of our
educational missions. They have been actively used for various international joint research,
the ocean damage assessment caused by the Great East Japan Earthquake, and
restoration support. They have achieved great results. Through these practical
contributions, our training ship fleet has been strongly required to fulfil disaster rescue
support systems because the prevention and mitigation of disaster and national land
resiliency to protect people’ s lives and property from frequent natural disasters. The
development and enhancement of disaster rescue support systems by national university
corporations are urgent issues. Likewise, in 2017, we additionally established School of
Marine Resources and Environment, which is responsible to the education and research
on the ocean development, marine resource. Human resources engaging in the ocean
development is supplied to the industy.

Under these background, we came to build Shioji Maru IV, which integrates Shioji Maru
and Seiyo Maru’ s function of raising ship officers and the education on marine
environment. Furthermore, the educational functions of ocean development and disaster
support system are added.

Shioji Maru III (425 tons) was built in 1987 as a training ship of Tokyo University of
Mercantile Marine (currently Tokyo University of Marine Science and Technology ), had
cutting edge machines, provided students opportunities to learn safe and efficient ship
operation patterns, and engaged in various experiments and researches on maritime and
oceanography. Moreover, Seiyo Maru II was built in 1987 as a training ship of Tokyo
University of Fisheries (currently Tokyo University of Marine Science and Technology), and
engaged in practical trainings of oceanographic observation, and onboard fishery trainin
including lecture classes to become a licensed mariner.

As the aging of both ships, Shioji Maru IV was built in order to accomplish our mission.
Shioji Maru integrates both ships’ functions, inherits educating function of ship officers,
and has the educating function on advancing, automating shipping technology and a
disaster support system. Additionally, as a new maritime industry human resource
development function, it is equipped with a propulsion mechanism to realize high
maneuverability and the newest marine environmental observation system.
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Missions and characteristics

Shioji-Maru was designed as a special training ship which is supposed to engage in the advanced education with various aspects
of marine science and technology, training for the candidates of sea farers and specialist in marine resources, and the research
activities including the investment of the marine biology and the oceano-graphic science.

* Ocean Development Human Resources
As a moving campus / moving laboratory that allows 44 students to board the ship, educational programs relating
to the development of marine resouces are provided.

* DP operator
Equipped with advanced facility to carry out DP operation for the educational programs of DP operator.
The system configuration and its characteristics are also educational materials.

+ AUV and ROV operation in actual sea condition
Large "A frame" and other vaious cranes are equipped with her to maneuver the under-water robot.
The observation room is assigned in a part of navigation deck to gather and analyze the aquired data, as well.

* Marine development platform, safety in autonomous operation and remote control
Educational functions to address the autonomous technologies and the remote control technologies for coming
of the future in the marine industry

+ Comprehensive marine environment observation, seafloor resource exploration observation
Equipped with a CTD measuring device and sonar dome, it provides education on knowledge about the marine environment,
seafloor resources, as well as on-site observation technology and ship maneuvering technology during observation.

* Propulsion system considering marine environment and economic efficiency
Equipped with a hybrid propulsion system to suppress the exhaust gas and to improve the fuel
efficiency, it enables operations with minimal impact on the marine environment.

+ National shared facility for education
It has the performance that can be used for a wide range of education of faculty members and students
of universities with maritime and marine curriculums nationwide.

+ Support function in a disaster
It has the ability to transport and supply electric power, water, fuel, etc. to the area suffered from a disaster,
which ensure national resilience.

Training Ship “SHIOJI MARU” 4
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PRINCIPAL PARTICULARS

Principal Particulars

Length Over All + « « = « =+ « « - 60.73 m

Length (registered) + « « « « « « « - 56.06 m

Length (between perpendiculars): -+ - 54.00 m

Breadth (registered) « « « « « « -« - 11.10 m

Depth (registered) =« + « + = « « + - 6.50 m (Superstructure deck)

Draft (full load, MLD)+ + + = « « « - 3.50 m

Domestic Gross Tonnage =+ « + + * - 775 tons

Class *+ = = ¢ = o v o o000 e v e JG (Japanese Government)

Navigation Area =« + + + = « + = ¢ ¢ Greater Coasting Area or Major C. A.
(international voyage)

Ship Type + = + = « =« « « ¢« « Training Ship Category 3

Service Speed and Endurance

Max Speed at Sea Trials « « « « « = o =« o« o« 14.78 knot

Service Speed = ¢ ¢ ¢ st r e e s e e e e 12 knot

(full load cond., sea margin 15%, M/E 80% load)

Endurance (12 knot ,no sea margin) * * « * = « * * - abt.3,000 nautical miles
Machinery

Hybrid System
1,500kWx295 min

Propulsion System
Maximum Output

Diesel Engine 1,250 kWx720 min™ =+ =« « + = « + - -
Three-phase Induction Motor 250kWx900 min" « -« -

Main Engine
Propulsion Motor

Propulsion Device 4 Blades Controllable Pitch Propeller + + = « « -« - -
Main Generator Engine Diesel Engine 400 kWx1,200 min" « + « « « « « « -
Main Generator Brushless Generator 360kW + « « « « « « « « «
Shaft Generator Brushless Generator 800kWx720 min" =« « « « + - -
Bow Thruster Tunnel Type 360 kWx1800 min"+ + = « + « « + « -

Stern Thruster Tunnel Type 210 kWx1800 min*+ + + « + « =« « « -

Crew Capacity

Officer = =« = « = + = + - 8 persons
Crew « « = =« « ¢ = « 11 persons
Professor + + =+ + - - - 7 persons
Cadet =+ = + =« = « « -« 44 persons (70 persons in total)

Tank Capacity

FuelO1l - ¢« = =« - - - 74.80 m’

Fresh Water - « - « - - 85.85 m’
Schedule

Started Construction- + - March 10,2020
Launched « =+ « - - - March 22,2021
Delivered = + + = = + - - October 13,2021
Ship Builder

Japan Marine United Corporation Yokohama shipyard

Training Ship “SHIOJI MARU” 6
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General Arrangement
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)IL% ;‘lf;[t: %E ﬁ Progress in Construction

TR a7 TR

Start construction Erection block Installation of main engine

HEK RIS

Lanuching Sea trial
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The hull form for Shioji Maru is finalized based on the model tank tests. This vessel has sufficient propulsive performance during the observations as well as

during the normal voyages. In particular, the hull was designed to limit the radiated noise into the underwater while the accoustic observation is implemented.
For same purpose, the hull form prevents the bubble from flowing in the bottom of hull as well.

The maneuvering test is carried out to grasp the motion characteristics. The dynamic positioning system is designed based on the analysis, and has sufficient
performance.

e aliR

Maneuvering test

B

Resistance test
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3D-CG & v 7 7 70 %*um L f: ;‘%Eﬁ‘u%{ 7’:; f,jxt‘%‘{‘ Careful planning of the bridge based on 3D-CG Mockup

Bt RNOEEIL. B BBICBOW TSR ICETAZMH LY IV Ty PRk % The arrangement of the wheelhouse is planed to maximize performance for a training vessel
7528120, KBtk 250k, BIEE. B & LT OB % IR BRus such as operability of equipment, accessibility and visibility by conducting mockup deliberation

- = 1 D model at the desi .
TEB LSS TNES, using 3D model at the design stage

#t=® 3D-CG EFIL
Wheelhouse 3D-CG model

Training Ship “SHIOJI MARU” 12



ﬁ&' E'JE % Wheelhouse

. N ) N The wheelhouse which is installed on the navigation bridge deck is ensuring
ijﬁﬁiﬂggﬁ;ﬁ?ﬁg 75)? ﬁ%l_éi *lgl %?%&%ﬁﬁ%ﬁﬁghggfwi?° excellent vision and integrated information from instruments there.

= 04 - DB i JZLU e D) T3 B | The wheelhouse "Maneuvering space" "Chart space" "Radio space" and
Y — 250 AT, SRR, F4A - B W RE L IR > TVE T,

"Observation space" to enable efficient operations, observations and researches.

PRAEIX ]

Maneuvering space
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Wheelhouse

REDX ]

Maneuvering Space

TR X 1]
Radio Space

X1 X
Chart Space

) A L X 1y

Observation Space
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-’ﬂﬁjﬁ o iﬂl‘;f'ﬁ% :ﬁ“& rffﬁ?‘ Navigation Devices and Radio equipment

BRIy /8 & YDK 57 Juy—R (Jeiizlan) Magnetic compass YDK TECHNOLOGIES (SAURA KEIKI)
TxAnaLIRR YDK 527 Juad—=X Gyro compass YDK TECHNOLOGIES
GPS VXX (577 PAE—FKu?) HEFEA GPS compass (Satelite speed log) FURUNO ELECTRIC
KT FAIN— LR F=T XV IA VTR (AT AT N—) Optical-fiber Compass OCEAN WINGS (IXBLUE)
F—r"fuay b YDKT77 /uv—=xX Auto pilot YDK TECHNOLOGIES
EE R REEE (DPS) =S B 1] Dynamic positioning system MITSUI ENGINEERING & SHIPBUILDING
B EXZFOREEE (ECDIS) H A fiei Electronic Chart Display and Information System (ECDIS) JAPAN RADIO CO.
L—K— H A fiefit Radar JAPAN RADIO CO.
i GPS fiykids e H A fiefit GPS for navigation JAPAN RADIO CO.
WFZEH GPS fiivkst s tF—7 FN—=v X GPS for research SENA AND VANS
Ky 7Z—vF— (5D WHEER Doppler Sonar (Tidal current meter) FURUNO ELECTRIC
i B PR Navigation echo depth sounder FURUNO ELECTRIC
10i3=074 YDKF7/uao—X Electromagnetic speed log YDK TECHNOLOGIES
EEER L (ALS) H A et Automatic identification system JAPAN RADIO CO.
BBy S B A ANEOS Automatic meteorological observation system ANEOS
~A 7 ajkikmst T TR bR Microwave wave height meter TSURUMI SEIKI
HEKIR R HASER ORhL =R SART) Seawater thermometer JAPAN RADIO CO. (MURAYAMA DENKI)
YSTINT THAHS (Bfa—& L7 2—2ay) Quartz clock UTSUKI KEIKI (SEIKO TIME CREATION)
GMDSS H AR GMDSS JAPAN RADIO CO.
K7 7 A NR=TURR F—hfmy b BN LR %E (ECDIS)

Optical-fiber Compass

Auto Pilot

ECDIS
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Fi i - SEHRER I

L — & =22

Radar Scanner

it A5 S PR

Navigation echo depth sounder

Navigation Devices and Radio equipment

L— & —KoRd
Radar display

BB UG B

Automatic meteorological observation system

WiiE GPS Mk
GPS for navigation

~A 7 ikt

Microwave wave height meter
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B Eb 'E{j\ ’fﬁ '1% j:# % %: (D P S) Dynamic Positioning System (DPS)

BB AR RS TR & 2o B « SR E 2T © BV ER) 2 QEinicilmd 5 & DPS automatically controls the hull motion when the ship performs various observation and
L hiz. FAESITHT B BRI EE OB L O EE e L TR LET, survey work, and also has a function as an education and training facility for automatic ship
fiefa, REBE Y FFuRT, NTZRF 2K, ARV AT RARIZHT B3RMDIESEE maneuvering equipment for cadets. '
AR L. SRR OBIEIT— ROIEM. BIFIZEBT a4 RTF 4 v 7 LA—SED The command values of the rudder angle, thg blade angles of the main propeller, bow thruster,
RIS U THEN O R E & RO 10% BB S B Hte 24 LT E 3, and stern thrusters are calculated automatically to control the vector of the thrust force

according to the selected control mode, set values, and the reference values coming from the
joystick lever.

DPS ¥ A7 A% (No.1 DP) DPS ¥ 27 L% (#ARFEHT 2T L)
DPS system diagram (No.1 DP) DPS system diagram (Ship maneuvering training system)

17 semi rwsi



B ib ‘E’p} 'fﬁ 'f% j%i’ %:é ﬁ (D P S) Dynamic Positioning System (DPS)

FNiRFFE— R R E— R
Auto heading mode Auto positioning mode
DPavy—n DP #ff 3 v
DP console DP control panel

FFyXxLTE—FR
Tracking mode

5B STV
Signal processing panel

Training Ship “SHIOJI MARU” 18
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%@% ‘?: e 57 qx%%:éﬁ Data logging network for the propulsion system

N — y N g o N - o= g 1 N - This network can collect and store various data at high-sampling speed in the thrust power such as
Z5 i o =S \
*E;‘?éT 57111‘%45:%@‘ LR, I?E k. SEEA %?%;ZZAzéa*%gﬁﬁj&Egﬁg the main generater, main engine, propulsion motor, propeller, and so on. The collected data can be
4{%; "CT:—&?E”%&“‘M%‘ {%E LTNET, %fi Hi “Z; . . aH P = confirmed and acquired on a measurement PC and inboard LAN, and thus, it makes contribution for
e, MAFTRET D Y A ETEH U280 - DESEIC L £ 9, research and activities utilizing Shioji Maru.

HEdE R T — R UEGE DO

Outline of the data logging network for the propulsion system
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?ﬁfﬁ%ﬁﬂ ﬁ o ﬁﬁ?ﬂ“ %& 'ﬁﬁ Marine survey and Observation Equipment

AFNTIE, ML ZEYSAD e DO PR CIEEEP R S N TE ) . #fE=
IZERTC TRRABIIIKIT ), R OWHER  HRME, Bl TE £, BIHY A > FL LT
CTDYAYF. 7—=<—F7r—=71uA vF BT A o F BT UA o FRLT
FA V=T ==Ll LTOE S, RIBIEEPRICIE. A 7L —AZ2%ili L TEY.
BRIt - BRI RNETRET Y,

F 7, SBIINRPERRE O Z P T, IRICRAT 2y F—F— AT S h TV T,

WHE= ) AR L DX ey

Laboratory Observation Space

BUIHZVIIA>F  T—<—Rr—7194 F CID 74 v CTD 5—2
Towing Winch for Armored Cable CTD Winch CTD Lars
Observation Winch

Various type of acoustic sensors and measuring devices were installed to implement ocean
observation and biological research. These equipments can be controlled at the "Research
observation section" where the designated space in the steering deck. Whole of data can be
monitored from the laboratory and the research observation section in real time. To let the
observation devices desend in / draw up the sea water, several specialized winches were
installed, CTD winch, an armor cable winch, a towing winch for observation, a BT winch
and a line hauler for observation. A-frame serves for various marine survey and observation
operations by hanging heavy devices and towing large monitoring equipment.

In addition, the transmitters and receivers of each observation acoustic equipment are
installed in a sonar dome at the bottom of the hull.

Y F— F—A

Sonar Dome

FA v E—T—
Line Hauler

v AT L—L

Stern A Frame

BT YA vF
BT Winch
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REATL—L
Stern A frame

FEHARSRER

BARZVRAIIVF  T—X— 75— ILo(F

Towing winch for observation, Armored cable winch

CTIDZ—X  CIDIAVF
WEIL— CTD - LARS CTD winch

Stern Crane

ORI Yk
ORI net

BEt Y —0.25m2 S ERRAF Vb
Multi net

ARV
L t
XBT/XCTDY R 7 L anvene
XCTD/XBT system
CTD
BEMBESHRALE

Ocean bottom
crustal movement
observation system

ARRANGEMENT OF MAJOR SURVEY EQUIPMENT

FTHIT
Radiosonde
FAHR—5—

BT AT Line hauler
BT winch Prt=Xa8
Wave height meter

&Rt Y—

Various Sensors

=ro
f;;}f;; VESYIIWADLE SIS
ADCP Twin NORPAC net
ADCP
HERBHENG
Scientific
echosounder

JLFFA—E—L
BEMPRERE

Multibeam echosounder
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CTD v A vF 8 kb
T—<—Rr—=7Nv4 v F o8 TR
BUH ST A > F S FLRS S
BT A vF S VRS B
BEHHRA AN WA Z7L—4) ¥ h—
TA ¥ Fia bR S VRS B
TA VFERR IR S VRS B
CTD Z—2& A Fav
EAZ7L—A SRIFBE T
FAVFE—T— SRR AT

BT w4 L FHKXE b
T ESAN A
fefky MHXE Y b

xRy 2V vaAFATY R
xRy 2V vaAFATY R
xRy 2V vaAFATY R

CTD 3 xRy =Y vaFA Ty R
CTD ¥ A7 A L —nN—R
XCTD/XBT ¥ A7 A 15 FURS B
FREMBREE=A ) VAT A A —TATR
Yoy o bk 185 bLRS R
Bt oY —1) 0.25m2 LB % v b N Ra g F+=z
Frik AL TLEAL YV RDA VAR LAY
<V FFu— B — Al SR Ak AVITARNLY
T JEC b 28 Bl B HELER T
A HE RS AV AR
PV iEEP SEIl A
B [ DT VT ARLY
FIF YV T BN R EL
VAP ZVYES A BESHE
ORI % v b Al
aEalis Ly S WABTTYE
rana 7 4 Vil sE TURNER
KA A rbrisiE E—TIFv s
TR A e LIFO TR xRy

CTD winch

Armored cable winch

Towing winch for observation
BT winch

Electric hoist (Stern A frame)
Winch control system

Winch Information Display
CTD-LARS

Stern A frame

Line hauler

Davit for BT winch

Boom for Larve net

Davit for Larve net

CTD transporter

CTD system

XCTD/XBT system

OPCS

Autosal

Multi net

Acoustic doppler current profiler

Multibeam echosounder

Ocean bottom crustal movement observation

Scientific fish finder

Fish finder
Synchronization controller
Radiosonde Receiver
Twin NORPAC net

ORI net

Dissolved oxygen titrater
Fluorometer

Continuous flow analyzer
Flow cytometer

TSURUMI SEIKI
TSURUMI SEIKI
TSURUMI SEIKI
TSURUMI SEIKI

KITO

TSURUMI SEIKI
TSURUMI SEIKI
DYNACON

1ZUI TRON WORKS

1ZUI TRON WORKS
JAPAN MARINE UNITED
JAPAN MARINE UNITED
JAPAN MARINE UNITED
JAPAN MARINE UNITED
SEA-BIRD ELECTRONICS
TSURUMI SEIKI

EMS

TSURUMI SEIKI
HYDRO-BIOS

TELEDYNE RD INSTRUMENTS

KONGSBERG
KATYO DENSHI
KONGSBERG
FURUNO ELECTRIC
KONGSBERG
MESEI ELECTRIC
RIGO

RIGO

KIMOTO ELECTRIC
TURNER DESIGNS
BLTEC

LUMINEX

23 wimin L



BB

B S e

et gy
NG RZ AR

AR =V AT AR

fﬂt Machinary Equipment

B =R MEm& i (ST ) /Outline for Machinary Arrangement(Plan)
[Hete - seitis 27 L E %A
T4 —BBEBE  6MG26HLX Y X1 3% THI JR#E)E%
HJ MCO 1, 250kW x 720min
Emgﬁggi gﬂ%ﬁ ID375L X1 3L j:(iq:

HJr o 250kW x 900min™
T4 —BBER]  6NY16L-SWX 2 3
HiJ3 400KV x 1, 200min™

Yo~—NRNU—F7 ud—

T VAT RME  TWY40M-6X 2 3 KR
HiF1 360kV x 1, 200min®
TS5 L ARG ER TE553A-10X 1 3 KB

HJ 800kV x 720min

NAAF 2 —R ABWA[EE Yy F 7 uRT  XS-698 B X1 3k FHhI~TaRZ

WEEYF b FARIZRT 2L NI-0020X 1 3 FhHI=TFukS
i) 360kW x 1, 800min®
AEEYF U RARIZZ 2L NT-0010 X2 I FhI=TukS

Hih 210kV x 1, 800min™

PP A P

Main Engine
Propulsion Motor

Main Generator Engine
Main Generator

Shaft Generator

Main Propeller
Bow Thruster

Stern Thruster

(i ) /Outline for Machinary Arrangement(Elevation)

| Specification of Propulsion and Power System

Diesel engine  6MG26HLX X1set THI Power Systems
Output MCO 1,250kW x 720min™

Three-phase induction moto ID375Lx1set TAIYO ELECTRIC
Output  250kW x 900min’

Diesel engine  6NY16L-SWx2set YANMAR POWER TECHNOLOGY
Output  400kW x 1,200min™

Brushless generator TWY40M-6X2set TAIYO ELECTRIC
Output  360kW x 1,200min™

Brushless generator FE553A-10x1set TAIYO ELECTRIC
Output  800kW x 720min’

High skew 4 blades controllable pitch prpeller XS-69Sx1set NAKASHIMA PROPELLER
Tunnel type thruster with CPP NT-C020x1set NAKASHIMA PROPELLER
Output  360kW x 1,800min?

Tunnel type thruster with CPP NT-C010x2set NAKASHIMA PROPELLER

Output  210kW x 1,800min™
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PREBEE% i Machinary Equipment

AT TR 1 5. HEEEBTE (Propulsion Mortar, PM) 12k, Jididsif 1 2. n[EE >y F7uXZ (Controllable Pitch Propeller. CPP) 1% T3 5,1 7Y » K CPP iy T,
BANIVA RRTREZ L LTANG ARG AL 13 AR —V AT 24 2 324 U, SERBEINI BRI T 2078 27 Z v F 24 U ThlpEBRERE 75 2 L TH S 2L 8L > TVET,

Shiojimaru is a Hybrid CPP vessel which consists of a main engine (ME), a propulsion motor (PM), a reducton gear box with three clutches and a controllable pitch propeller(CPP).

A bow thruster and two stern thrusters give her capability to operate the dynamic rFositioning steering. )
The electric power to drive these thrusters are available from the shaft generator. The main engine power is transferred to the shaft generator via the shaf generator cluth.

12 FFKFE#(No.1 Main Generator Engine)

25 F 5 FEH(No.2 Main Generator Engine)

\%E%E@%%*;%%(Shaft Generator)
## 2 7 v F(Shaft Generator Clutch)

\i’f?ﬁ%?s@(l\/lain Engine)

\ﬁi%%%%(l?eduction Gear)

‘o

1 (Propulsion Motor)
b f#85 (Intermediate Shaft Bearing)

7 0~ Z#(Propeller Shaft)

\ﬂ%ﬁ £ v F 7 1~ (Controllable Pitch Propeller, CPP)
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1% %% f% Machinary Equipment

&% B %/Looking For FWD nE %5 %/Looking For FWD
TIE R FHEB HEEy F7FuaxF
Main Generator Engine Main Engine Controllable Pitch Propeller, CPP
finE%52%/Looking For AFT &% 83/ Looking For FWD
o K Bl 2 PR HEME R BB b5 RSl
Shaft Generator Propulsion Motor Engine Control Room
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NA T Yy NHEAE

vV AT ZJ\  Hybrid Propulsion System

Shioji-Maru has the hybrid propulsion system consists of a main engine and a propulsuon
electric motor. These power machines can be also used as the single power driver for the
propulsion, respectively. Namely, the diesel direct drive mode (ME mode) and the electric
propulsion mode (PM mode). In addition, both of the mechanical power can be combined
by using the reduction gear including clutches for diving the shaft to realize faster ship
speed than ME mode, which is called as HB mode.

KHRDHEED 27 Ak, HEEE) ) THEB S OHERE R BB B 24l L Te A 7Y > FHEES 2T A%
ML TOET. SRIUSIE U T, BREBIA i, HEEBBIFA IR L Tn5 7 7 v F iRl
BRIZE Y. T aRZEREE) ) & R SUIHEE R BRI O 2 vTRET

/\4' 7V FHEEE, BREBEKENCB T, N 7Yy NHDZ Zy FLEHiT o2 LT, Lz

HERRIIREAS T R b U, FREBIHEERF L Lo 2Bl TE 9§

AZEYFTORS
Controllable Pitch Propeller, GPP

/ BEEE
Reduction Gear WRESSYF
Al | THERYSYF Shaft Generator Clutch
0 J - 1 Mi Clutch /
1 i A 20 A ﬂ%_ HEHRER
K- 4 .I.""J J Main Engine A L Shaft Generator
HETHHE ) 1 FHE Main Engine ; ME
Propulsion Moter / J_/:-IIJ-I\ HEEEME  Propulsion Moter ; PM
NMIYYERIFYF NATYyE  Hybrid ; HB '
EsHgmssys B Clutch BRERE)SEEM Shaft Generator ; SG
PM Clutch
BFERISIYVTF - WERIZVTF BHEAISYTF
wﬁ P H
r FHE8 EhF [: R 3 TR B3
1 __'-l:} ME {::} G I :} ME {: SG I '-l:} ME '[::} SG
o] T_rAT BAEERE =, B EEEE Rk "' By EE R
PM | LT 4 1 Power Transmission PM | Ly Power Transmission PM Power Transmission
l A
%ﬁ?ﬁi&ﬁﬁ’ﬁ‘y‘a‘\/\«rﬁu‘wmb%v% g;@g,@;ﬁojﬁ- NTVRRISYF ;Eﬁmgjﬁn /\»ijvF‘Fﬁba‘y:)’-
PM Clutch HB Clutch PM Clutch HB Clutch pM Clutch HB Clutch

FHEAHE BRI NAT)YRHESE

Diesel direct drive

Electric propulsion

Hybrid propulsion
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Operation Mode

AT TR S NE . WERIERHAISECETHI T 5 2 &k o

£9, EHIT, WEEFHPAREE THibN S DP (Dynamic Positioning) M. MY L. Mk, RO RS ZEB T 370 KREHOEHER Rk
9., F. BED D OBHEMIFICIIET XV L RESRHE NI TEEMITIEZ b ROENET,

5 LAV TRETIR R BN 2569 2 AT AL LT 7Y v RHEED 2T L%%

n+é hi l/?t.o

To train how to keep watching other ships and to ensure the safety navigation in the state changing moment by moment, the training cruise is executed in the
middle to high speed. On the other hand, the marine biology research sometimes need to go ocean in extremely low speed. The researchers using the accoustic
observation device request low noise and low vibration navigation. Dynamic positioning which is essential performance for the marine resouce development
needs to have large electric power source for driving the thrusters in order to control the position, head course, route, and speed precisely. Large propulsion power
can be output to evacuate from the typhoon to run in high speed.
To meet all the requirements, Hybrid propulsion system was designed to supply the demanded power efficiently and stably.

Main Vi
Engine \

Reduction Gear

Main
NC{l Gen. ’ Propeller

a

v Onboard
”SB 1 Electric Loads

FHEEAHEREE— K ¢ ~ 12. 5knot

Diesel direct drive mode

Inverter Propulsion
Main Motor Vi
Engine \

Main

Propeller
/ NO.1 Gen. NO.2 Gen.

/ Onboard l

nSB 1 Electric Loads

NATY v FEEE—F 1 12. Oknot ~
Hybrid propulsion mode

Inverter Propulsion
' Motor v

Reduction Gear
Main

Propeller
NO.1 Gen. NO.2 Gen.
£

L/ Onboard l

mSB 1 Electric Loads

BAAEE— F GEF) ¢ ~ 8. 0knot
Electric propulsion mode for normal use

MSB -2

Mai.n P

Engine \

= ' Ishaft Generator Reduction Gear !
Main

4
Propeller
Bow N{l Gen. ’ '] f s

Thruster / SS-2 SS-3
% ; Stern Thrusters

£
%55 1 Ele?r?:i;:ds l
DP E—F (FHEBABHFIH)

Dynamic positioning mode powered by the main engine

MSB -2 Propulsion
E Motor ; p

Reduction Gear
Main

Propeller
NO.1 Gen. NO.2 Gen. ’5572
yV

Z Onboard l

msg 1 Electric Loads
BAUEEE— K (P © ~ 8. Oknot

Electric propulsion mode for back up operation

R

Inverter MsB -2 Propulsion
Main Motor Vi
, Engine \
in

1 ) Shaft Generator Reduction Gear “
a

4
Pro eller
Bow Nc{1 Gen. ’ (fz Gen. ’ i
Thruster /

7 board
%ss 1 E'e?:;‘”‘ LLerrils I g % Stern Thrusters
DP £— & (BB, FEBEEN D)

Dynamic positioning mode with whole power source
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JEAEERBER DD N OB « IRB) DI B L SRR L OF
FIERREBRIC IR R 2l L Tk . 2 TREBI B O AR R BH .
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MBRRIZTXTHET, 774N Y =BHlRENTHNET,
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fin ke

Captain's room

FHE=

Professor's room

To improve the living environment, the main engine and the
main generator engine are installed with the vibration reduce
noise and vibration inside the ship. In addition, a floating
structure has been adopted for floors of the cadet room locating
above the main engine and the main generator to mitigate noise.
All crew rooms are private rooms and privacy is ensured.
Sanitary areas are designed to accommodate women on board, with
private sanitary areas and sanitary areas exclusively for women.

SR

Cadet room
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ity B £2 ¢ BB PR
Mess room Cadet lecture room Galley
e
Crew's room
FHECHPHI YT —= TPy S A 2 X
Shower room Crew lavatory(W)
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