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Expiore the Japan's cutting-Edge Ship Technology
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Japan is an island nation surrounded on four sides by the sea. From that special geographical
industries to become a maritime nation. Also, it can be said to have another face as a leading
advantages it has always been able to take a lead in developing ship technology to meet the
bring new ship innovation, is taking on new challenges including the protecting world maritime

Ship)Machinery/Beach|dity, ..

From this Island all the matarials and machinary that go Into making = ship can be procured. Challenging themas such -
as roducing amissions irom ships anid automated navigation are the spacialist fislds of Japanasa ship machinary suppliers.
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DIGITALIZATION INNOVATION NEW MARKET
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‘ _ From this islaml gvery day ships with high safety lovels and advanced fusl sificiency

continus to ba producad. Thiz has basn mada possibla through many years of
experlence, engineering capabliity and craftsmanship.

JVATION Isiand

Explore the Japan's
Cutting-Edge
Ship Technology

position historically it has developed its shipbuilding and shipping
country in the fields of science and technology. By combining these two
changing demands of the times. Today Japan, an island that continues to
environment and utilizing intemet communication technology.

|

In the naar fufure dinilalmlmn has the
potantial to change the profils of the marltime

umﬂ]m Illllllvnlnpmnnt and it has aiready
started fo make progress In that direetion.
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JULK CARRIERS

Bulk carrlers are ship types that are a speclalty of Japanese shipbuliders.
Japanese shipbuilders are continually offering new optimized designs to the market
based on closs detalled research Into the dry bulk trades and port conditions.

And the “Made in Japan” bulk carrier is always ane step ahead in terms of its fuel

consumption performance.

250,000- owr
ORE CARRIER CAPE HAYATOMO

Thix In the first vexxal af the second genaration af the
*WOZMAXe" twalopad by Mamura Shiphuliding, which It
mﬂ'lll‘l ¢ize of ore earvier far main West Ausirallan Poris.
The vasss! achioves over 250,008 ﬂlﬂ“hhl bans undsr
ghallow draught, and Improves efliclancy for cargn loading
and unicading with adaption af 7-holds and 7-hatches.

Phota: Oshima 8hipbulidng Go., Lid.

100,000-pwr GOAL CARRIER ISUZU MARU

The Oskima Shipbulkding-hullt dedicated coal camier ISUZU MARU 1s a
wide baam shaliow draughi ship type that has Increased the cargo
capaciiy of the conventional panamax balk carrler. At 260 netars In
Iength It Is the largest ship type that can accass the berth ai Chabu
Elecirienl Powar Company’s power plant disckargs port ai Hakinan. it Is

sngaged In mainty In fransporting Australlan and Indonesian coal to Jupan.
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Photo: Namura Shipballding Co., Lid.

182,000 - pwr
CAPESIZE BULK CARRIER M.V. GOOD HORIZON

Mlisul E&S Shipbriliing’s nexi ganarailon Eco-Ship design, neo 1828C, mainiains
the sanse dimensions ag ihe Dunkerqee-max while incressing dendwelght to 182,000
tons, and, with planiiful earge hold eapacity, it Improves transport sfficlency.

By adopilng new form of bow and stem and fitting a high efficlency propailer and
other onergy-saving devices, fusl consumption performance Is Improved.

Phato: MITSUI ENGINEERING & SHIPRUILDING CO., LTD.

82,000- owr
PANAMAX BULK GARRIER MONDIAL SUGCESS

Sanoyas shiphnilding's 82,000-twl bulk earrler daziyn hat largar cargo hold
capacity and farihar improved fusl contunipiion by 18% comparad to the previows
dasign, For improvamen of propaisicn sificisncy, The vessel Is squippst with
varlons snergy saving devices developed by Sanoyas. The vezsel achisves Phase

: BARYRS EANNIIENE, CofpeTena 2 lsval of the EEDI regulations and contributes to reduction of COz emissions.

Photo: The Hakedate Dock Co., Ltd.

34,000 pwr
HANDYSIZE BULK GARRIER
HILMA BULKER

The Hakodate Dock and Mamura shipbaliding jolntly
daveloped Eco Ship design HIGH BULK 34E has
bacoms Hakodate Docic’s best soller. With a shallow
draughi of lass than 10 meter It iz akle to access a
wide varieiy of ports aroend the worid. Hs double hall
cargo kolds also achleve a high loading stficlency.

Phute: TSUNEISHI SHIPRUILDING Ca., Ld.

63,700- owr SUPRAMAX BULK CARRIER FUKUYAMA STAR

TES364 AERDLINE, a new saries of hulk carrers devalopad by TSUNEISHI SHIPBUILDING, festures & cui-comer
design for the accommodation which I3 shaped in a tower configuraiien, and 1 sireamiins-shapsi upper bew,
resulting In reducing wind resistance by 10%.

Morsaver, alning at Improvisg the {usi eificlancy of angine, the Wasie Heat Recovery Unli Is adopted In TESS44
AEROLINE, which fancilons to convart haat to energy. This sffects the reduction of fusl consamption by 20%,
comparad to the previons serles.
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TANKER

The Malaccamax, the giobal mainstream tanker deslgn that can pass through the
Malacca $tralt, was a concept first developed by Japanese shipbullders.
Japanese shipbullders are continually bullding state of the art tankers that are
versatile and have advanced safety and environmental features.

300,000 - pwr
VLCC AGIOS FANOURIOS I

Japan Marine United Gorporatian kas apgraded

20,000 - 1ev
CONTAINER GARRIER

MOL TRUTH

I 2017 imabari Shipballding campleted 2 new
10 meter In longih large size dry dock and
craaied 2 system which could constract
containerships with a very short groducilon ime.
In the same year It deliverad a 20,000-tsu
containership daploying stais of the art technology
{o reduce its environmenial footprind and improve
safe operations. The ship's 0Oz smissions per
contuiner sre some 20% lower

{hae that of ¢ 14,008-1au containership.

In preparation for the glokal regalation of $0x
amissions from 2029 ihesa ships havy alsa byen

fts 2 milllon barrsl {ankar deslgn a5 a naxi
goneration anergy-saving YLCG optimized for
spoi trading. It has hoan Bited with a shargenad
bow shape and a varlsty of othar ensrgy-savisg
lovices that eantribute to advaneed perfarmance
In actusl sea conditions and hat achisved 3 largs
reduction In fnel consumpilen.

consiractad a5 both LNG ready and scrubbar raady.

Pholo: IMABARI SHIPRUILDING CO., LTD.

Photo: Jupan Marlze United Corporaiion

35,100 - pwr
GHEMICAL CARRIER ARPEGGID

Shin Knruzhima Dockyard specializes In chamical tankers and haz
osiabiished a repatailen for product quallly and Its advancad feel
eonsuniption pariormanes dasigns.

ARPEGE!0 was hullt for the seean iransgort ol IMD type I and IE
ehomieale 2nd all produsts.

The vessal hat 28 cargo taiks consiraciod of SUS316LH sialnless stael
and SUS316LN clad stesl. All cargn fanks ars balit with 2 double-hull
stracture and have safficlent strength to permit the carrlage of a full carga
with a spacific gravity of 1.30 {/m®.,

Phata: HAKATA SHIFBUILDING GO., LTD.

1,000-vev GONTAINER CARRIER SUNNY CANNA

Haknta Shiphuliding and Miisabizhl Heavy industries jeintly developed this 1,080-teu containership.
Goneraily 1,008-tou vesssls have a 22.5 meter beam, but in this case it has been widened 1o 25 meters
Improving stabliity performance, reducing ballesi water and incressing cargo capacity.

With the sharp hall design, i has achlaved low resistance, along with siguificant savings of fuel. Also,
fhrough the szs ol an electronically controlled engine and & radder bulb, I1 has Improved propaision
afficlency and begoms mors axviroamanial friendy.

CONTAINER
CARRIERS

Gontainerships have very high fuel consumption making them one of the
most suitable ship types to demonstrate Japanese enargy saving
technology. World leading technology from Japan’s steel companies Is also
coniributing toward contalnership safety.

Photo: SHIN KURUSHIMA DOCKYARD C0., LTD.

112,000 - pwr
AFRAMAX TANKER WISDOM VENTURE

Samiiomn Heavy Industries Marine & Englasaring, which spaclaiizes In
moedium-gized tankars, 13 well known for developing designs that meet
the iafesi markei requiremanis on the basis of lte extensive marke
research. In addition to an optineal hull form with high propaishre
performanes, the WiSDOM VENTURE |s also equlpped with saveral
Samiiomo patented exsrgy saving devices to reduce fusl consamption.

ng In Japan ulidieng |u Japan
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164,700 m:
LNG CARRIER BISHU MARU

BISHU MARU Is 2 164,700m® LNG carrior possibls
to pass through the sew Pasama Canal bullt by
Kawazakl Heavy Inductrias.

While maintaining the hull dimensions ihat allow
the vesssl io enter the worl"s major LNG
terminaig, the Muzs typs LME tanks wars snlarged
to Increass carjo capacity.

The ship featares a fully opiimized hall struetare
far raduced walght, a5 wall as a hull shape thai I
ogtimizad balow The waterling for the maximam
propulsiva psriormancs.

Kawasakl's LNG carrers foaiure a propriatary
thermal insaiaiion systam — Kewasakd Panal
System — with an excellent track record spansing
over 30 yaars. The panal syzstam bas hean furthar
Imgproved for the ship to achiewve the world"s lowest

Pheto: Kawasaki Heavy Indusiries, Ltd. balk-ofl rats at 0.68%.

83,000 m
LPG CARRIER

ASTOMOS VENUS

Mitsabishl Shiphuliding Is ons of a limited numbsr of
shipyaris around the world thet can bulld Yery Largs
Gz Carrlors (VLGC).

Its £3,000m’ LPG carrier Iz providad the superiative
fual efilciency and ontstanding adaptabllity to 1ke
divercs connseling eonditions of ihe major LPE
terniinals aronnd 1ke world.

Tha ship also hes the Indusiry's most advasced
systemz, Including moorieg arrangemant, to enable
paszage through the nswly expanded Pasama Canal.
It ks nizp Sttad # 1o re-liquetnction plant for boll pif
a5 that peears daring iransportation to Improve the
ship's sconomie parformanca.

GAS
CARRIERS

Japan, as the world's largest importer of LNG,
has assembled the complete value chain
across the gas industry.

The Japanese shipbuilding cluster has made a
specialty out of constructing safe, economic
and versatile LNG and LPG carriers.

Photo: Mitsabizhl Shiphullding Ce., Lid.
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Photo: SAIKI HEA¥Y INDUSTRIES CO., LTD.

RO-RO CARRIER SYURE! IT

This vassel was bullt by the Deomichi Grosp shipyard Salkl
Heavy Industries. The vassel has achleved ensrgy saving by
utllizlag the spaca usdar ke slape way fram tha dack of the apper
carrlags ta fit a high sided slow speed main englie. An suls
rushing system kss also Improved the sificlency of ivading
operations. In eansidaration of the emelronment an elecirosle
cosiralled engine and LED lighting has baan lastalled.

CAR CARRIER/
RO-RO SHIP

Japan, the country which first invented the car carrier, continues to bring
new innovations one after another in this ship sector.

3,985-wmr PCTC AUTO ECO

The AUTD ECO and AUTD ENERGY wers the first car
carriprs to smploy 2 deal fual system for the main engina
and maln ganarator. The ships were eaniracted and
designed by Kawasaki Heavy Indusiries and bullt at its
Ghinsza jolst venture company Nantong COSGO KHI Ship
Enginearlag Company. The vezeals ara fuslled by LNE
which raduces exhaust gas smissions considerably.

The ships have also been awarded an les Glass 14 Super
notaflen sllowing them to trade In the Baitie conglstontly all
yoear round sven In the winter monthe.

| Phoio: Kawasak Hoavy Intusires, Lid.

hote: NAIKAI ZOSEN CORPORATION

3,000- unir
PCTC TRANS HARMONY 1

Tha Nalkal Zossn ballt new typs ear carrer Is
eyquipped wiih two lifi-able deeks which
Improve its capablity te fransport high and
huavy eargo. By using varlass typas of
eneryy saving dovices and Ineruasing 1he skze
of tha vessel It is expected ihat the CO:z
amizsions for sach vehicls iransported has
buen reduced by 52% compared ta existing
1,908-vakicls capacity vessais.

An pnboard ersw safaty check system hag
also been devaiopad which ean moattor and
loeate crew In il areas of the vessel and
vorlfy thelr safety.

Shipkaiidieg In Japan 2018 | (18



ROPAX Ferry LAVENDER

Tha Mitsublshi Heavy Industriss (Mitsabishl
‘Shipbuliding) bullt farry iz the frel Ingiance of a
farry using a vertical how shapa to redece wave
resistanee.

A varloty of snergy saving tachuology bas hean
omploynd an tha ship. The gropulsion systam
Includes iwa slossly logaind tels shalt
propeision system along wiih a reaciion typs
ruddar fitted with a bulb. Underaeath the hul
Mitsubishl Alr Lubrication sysism (MALS) uses
a cashion of habkles {0 redece 38a resistance.
The veszal's publlc spacas are sarichad by an
ontzkie hoi bath and sauna.

PASSENGER FERRY
HAHAJIMA MARU

The forry HAHAHMA MARL wag bullt by
Watasabe Bhiphullding and nparatex betwsen
tha World Herltags recognized Ogasawara

Iztands ol Chichl)ima and Haha)ima.

It kzs hoan given the unusunl nume of Whals
Liner as from the sun deck und the corrkior on
the lower forward saction of ihe bridgs thers are
plenaty of facllities {or passsugars to snjoy whale
and bird watching.

Phete: WATANABE SHIF BUILDING CO., LTD.
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ROPAX FERRY
SUNFLOWER FURANOD

Tha new ROPAX ferry ballt by Japan Marina United Corporation has reallzed
advanged fusl conzumption performangs thropgh a contra-rotating
propaller {CAP) systam and an optimized hull form. It kas & hybrid
propaision system Involving the maln snyine and an sddidonal motor to
provide fwo driving sosrces to the vassel. The sysiem safisfles the two
Importani parfermance Iactors fer ferries, which ara fuel coRsumption
periormance while in navigation and operatienal parfornsance whila i pori.

PASSENGER SHIPS

From the distant past Japan, as an Island natlon, has always had a sirong nesd for
comfortable passenger ship transport. Japan’s unique shiphuliding technology Is not
only now baing usad to reducs tha fuel consumption of passenger ships, it is alsa
suppressing onboard vibration and nolse.

wa Shipyard Co., .

SIGHTSEEING BoAT NANTAI

NANTAL a slyhisaaing boat which recently staried ta operate an
Lake Ghuzenjl, is an Eco-ship which ulilizes the solar pawer. Bolar
panols fitted to the ship's upper deck panerais alnstricly used for
ligiting sysism ami ganaral use In tha passanger rooms. Daring
pariode ol poor weather, when thera I3 not snough suslight o
generate powsr, as onboard generator providas high qeallly power
rectified by DN Grid Pewer Supply Sysiem.

Tha veszzal was hulli by Sumidagawa Shipyard.

Pheto: Japan Marine Unlied Corporation

Photo: TSUNEISHI SHIFBUILDING Co., Ltd.

CRUISE Swip guntil

dust [lke an axelustva holel bullt s a traditional Japaness siyla, gont8 bullt by
TSUNEISHI SHIPBUILDING, materiallzes and voyages In the Eofo Infand Baa.
Altogather, there ara ninelees sulle cabins. Mozt parts ol the cahin Istarior
are made ol fragrant wood. A veranda dack and an apen-air kath facing
{oward the 83 are aitached 1o sach eabin.

The iraditional Japasesa celsine, sushi pnd swasts wre aveliskis on boand.
Balng powersd by alectric propuision system, which produces less solss,
makes gositd quist. The voyage around {he Ssto Inland Sea can be
experlenced and enjoyead tranguilly and comfortably.

PASSENGER AND VEHICLE CARRIER
FERRY SHIMANTO

FERRY SHIMANTO and FERRY RITSURIN are simple
forries that have comprahanslvely purseed snergy and
labor saving ahid low maintsnhance. The vessals were
bulit by the Onemichi Gronp shipyard Saki Heavy
Indusiries. They adopi a single propelier propulsion with
an slaziranieally controllad disxal angina snd reducs tha
ofleethen of soa condlilon by bull design ta achlave 2 20%
energy saving camparsi io previous vecesis.

Phoio: SAIKI HEAYY INDUSTRIES GQ., LTD.
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SELF-PROPELLED MULTI-PURPOSE VESSEL
AUGUST EXPLORER

The Sanoyas Shipbulidiag bulll AUGUST EXPLOAER It a mulll-purpoga
wessal sultable for both eonsiruetion work and aifshore raw material
sarvays. Fitted with five thrasters 1 ean maiutain 2 Sxed pasition and,
nsing Its broad 525 matar squars deck space and 500 tos crane, conduct
a varioty of consiruciion and ather work.

The vessel is aquippad with accommodaiion space for 52 peopie and can
work al sea for up o three months wiihont haviag to call t a port

Photo; Sanoyas Shipbuliding Corporation

Tue BoaT UMEMARU

The cirenlar shaped tug boat SMEMARY, ownad by ship repair yard Makalshima Dock Yard,
has compleisly changed the coneapt of a tag boat. At the centar of the hull s Rexpalier azimuth
thruster Is located alowing zimple operation of the vessel through the wse of Just one lever.
Also the vessol dops not ese § rops daring towage snd Instead nses a conmeciing device.

This grestly redeces the manning required for iowing oparations.

Photo: MUKAISHIMA DOCK YARD CO., LTD.

As a maritime nation Japan has always had a
variety of Industrial neads at sea Including
construction work, deap ssa raw material
exploration and surveying and towage.
Workboat designs have been changing over
fime to meet these evolving needs.

SUBSEA CABLE LAYING VESSEL KIZUNA fb

KIZUNA bullt by Kanrel Shipbuliding Is a vessal designed for laying and
maintesanen of subsea cablas on the sashed of which role in today"s digital
soclaty bacamas mare Imporiant than sver.

It anaklss the vessal to quickly recovar commusieations from the damags
caezed by a naiural disacier sech 23 a major sarthyuaks.

The vazes can iransport eaniainers Slled with necessary maisriais and
vahicles {or 2 disaster racovery. i ean also sciablich torparary moblie
phone faeliltlas aud ks aquipped with a satalitis commanications systom
and aceommodation unii for restus and raconsiraetion warkers.
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Welcome t0 INNOVATION Island

The world marltime Industries are developing technologles
to mest the challenge of realizing a shipping Industry that

is environmentally friendly.

And, In the flield of green shipping, Japanese shipping

companies, shipbuilders and ship machinery

manufacturers have been creating many new Innovations. '

Az far as lachnology for reducing (02 emissions fram shipping Is
eoneerned for many years, since the 1970s oll shoek, fusl efficlency
has been 8 major theme of angolng research for Japanese
shipbullders.

Japan has become a world leader In developing ship types with
atvanced propulsion performanes and fusl sificlont equipmeant.

Over recant yoars Japan has continuously producad many low GOz
emission Eco ships. Also on the theme of reducing NOx, SOx and other
exhaust gas emiseions, a rich sowes of iachnology developad in Japan

companies’ implementations of parformance monitoring systems for
Improving thelr operations and shipbuliders’ Installations of simllar
systams on thelr constructing vessels. However, due to the lack of
standardized maasuramant, Interpratation and evaluation mathods for
this type of performance monitoring systams, ocbjeetiva comparisons
of the results have besn very difficult.

Thera Is alsp an Issus that without sstablished methods of theoretical
salciation, modal tasting and measuremants of ship performancs in
waves, winds and currants, ship performances In aparation In actual

to conirol emigsions from land seas cannot be estimated at the
based power plants has basn design stage sccurately.
applied to shipping. The joint project In Japan Is

in addition Japanegs technology alming to deliver outputs In the
Is being utilizad In developing of thres separate arsas.

the next gensration of lschnology 1} Graating @ method of

for reducing sxhaust gasses. analyzing the operational daia
In raallzing 1ha usa of LNG a5 2 of ships to evaluate the

fuel It Is widely kmown thal porformance of ships in actual
rasearch from Japanese englne seas 2) Creating a method of
makers has made a large estimating the performance of
contribution to the development ships In actual saas at the

of two siroke dusl fuel sngines. dasign stage 3) Establishing a
To utllize natural snergy, 23 well mathod of evaluating the

a8 advancing resaarch into pariprmanca of ships In actual
sailing vessels and solar energy, operations with a vision to
research is also prograssing into Ntianal Mariting Research Institute has the most ndvancel mods! [ILCLLTE L RE L Lty
LPE az 2 new souree of fuel. hagin for the simalafian of acinal £82 anvironnent. the ﬂlﬂhl mariima Il'lﬂllﬂr'

A recent major thems Is to The target of the development

Improve ship pericrmance In actual sea condiions. Untll now, ship
designg havs besn based an calm seas unatiecied by winds and
waves. Bul In actusal navigation conditions, encountering waves
raduces ship spead and Ingreases fuel consumptions.

in Japan, since 1890s, the ressarches focusing on Impraving the ship
performance In actual saa conditions, such as new bow shapes that
reduce resistance dua to waves and upper structures that reduce alr
resistance, have been conducied.

In 2017, 26 Japanese shipping, shipbuliding, marine equipment
companies and the related organizations established a Jolnt project for
‘Evaluation of Ship Performance In Actual Sags’.

By 2020, after thres years of the baginning of the ressarch, the project
it aiming &t to establish an accurate method of evaluating the
porformancs — in terme of speed and fuel consumption - of ships
oparating in actual sea condilions.

in racent yaars, there has been widening of activitles such as shipping

Is to zet the level ol precision for the estimalion of ship performance in
waves fo the world's top level of 5%.

If the performanes of the world fleet In actual sea conditions can be
abjectively assassed and compared it will lead to a real improvemant
in parformance and eontribute fo the gresner maritime industry.

Japan’s“Wind Ghallenger Projeci ” alming the naxt genaration salling vessal
. Phioto: Wind Challenpar Project

Shipbulidiag |u Japen 2018 | 12



Digitalization
Beach

A new wave of digitalization Is starting to bring change to the world marltime

> industries. Japanese players from shipping and shipbuilding companies to
machinery manufacturers are now combining thelr efforts to take on the challenge
of adjusting the structure of the Industry for the new age.

National Strategy for Digitalization

When the Japanese govemment released its Growth Strategy
2017 it announced an objective of “Working toward the
realization of automated vessels by 2025.” Tackding the
tigitalization of the shipping industry has now become a
mational thems in Japan.

Japansse shipping and shiphuilding companies and machinery
manufaciurers have aiready starled to develop Information
and Communication Technology (ICT) In areas such as ramola
monitoring systems for the main engine and utilizing on-hoard
data.

The mova toward further expanding this technical advantage
a3 a national sirategy started In 2016. The Japanese
povernment launched the Japan Revitalizatlon Strategy 2016
ralsing “Productivity revolution” as lis key theme. This Iz to be
achleved by using technical breakthroughs In the Internet of
Things {loT), big data and artificial inteligence to bring about a
national movement toward a fourth industrial revolution,

/:::lmulallnl data during a simalaiion led by an sxperisnced captain

13 | shiphullding In Japan 2818

Teaming np "All Japan" to procesd e [oint study projact, handes iy NYK,
on ealiision risk Juigamani ani 1he sutanompus oparation of vaEEes.

As part of this the Minisiry of Land, Infrastructure, Transport
and Tourlsm (MLIT) proposed “l-shipping” as a project to
achieve a revolution in productivity.

The basic idea behind i-shipping is that ICT should be used in
all phases of shipping, from ship design
and development, construction and
oparation, fo improve productivity. For
example, in the development and design
stage, highly refable Computational
Fluld Dynamics (CFD} could be applied to
hasten the development of naw ship
designs. In the construction phase loT
could be used to bring new production
tachnology to shipyards.

At the opsrational phass a higher added
value shipping Industry could bs pursued
through the coliztion and accumuiation
of ship data transmitted ashore through
fast high capacity communication

sysiams.

Japansss bullt ships have, from the baginning, always had
advancad fuel efficlency and are rellable. But a target was set
io achleve maximum energy saving and zero breakdowns.
For example, by combining and analyzing real time data with
accumulated data on weather, the sea state, hull condiilon and
navigation, rough seas ean be avolded and breakdowns,
groundings and collisions can be eliminated and sailing time
and fuel costs efficiently manapged.

Also, the real time monitoring of ship machinery and other
areas will allow the early detection of any abnormalities with
machinery and prevent further froubla developing. The target
is to work toward improving technology 1o achieve this.

This would prevent slizations such as ships drliting when the
maln engine stops while on-board maintenance would also help
avold unnecassary dry docking.

In fiscal 2016 the govermment started a support system that
would help businesses progress such ressarch and
development.

The International Maritime Organization (IMO) Iz planning to
progress on making sure the necessary international rules are
in place and the Japanese government wants to contribute
toward that message.

On top of that in fiscal 2018, under the leadership of Japan, the
croation of new international rules on the iransmission of
machinery and other data from ships is planned

Data Center of Shipping

To maximize the opporiunity of using blg data for shipping It Is
necaessary to have an open platform. ClassNK subsidiary, Ship
Data Center (ShipDC), Is currently bulkding such a platform.
ClassNK established ShipDC in 2015 to provide a platiorm that
is safe and easily accessible to anyone.

It ulilized technological knowledge and experience, gained
through its work as a ship classification society, {o create the
foundation of the ship hig data center and promote opan
innpvation.

An Internet of Ships (loS) open platform
manages ship data as a single unit. i
stakeholders In the maritime Indusiry use the
platform they can obiain the Information they
nead at a low cost and maximiza the
opportunity for using big data.

For exampls, it Is sxpacted that by allowing
shipbuliders and machinery manufaciurer’s
access fo greater ship and product Information
effective product improvement will become
possible and, through the promotion of open
collaboration, the ereation of new business
opportunities will be encouraged.

By July 2017 ShipDC had completed the
process of identifying the main legal and
iechnical themes and in Sepiember more than
50 Japanase companies established the IS
Open Platform Promotion Councll. This Councll
has hagun work on preparing the lagal aspacts
of data distribuiion.

ShipDG I2 alming at using the loS Opan Platiorm to ralse
shipping safety and ship efficlency.

In information sharing there Is a Ine drawn between open data

and closed data and the defailed adjustments associated with
data use are complcated.

The Councll has established two working groups one Is called
“Solution” and the other “Rule Governance Formulation” to
organize areas, Including the scope of data usage, contraciual
oblgations, the Intention of data usage, royalties and
discussad how a standard coniract might be used. The
preparation of the Iegal aspects has akeady bagun and will
come Into use from 2018.
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Data Utilization and Standardization

One theme of ship data is standardization for data sharing and
uzage. And in this sector too Japan is taking the lead through
the Smari Ship Applcation Platform Project (SSAP).

Japan Ship Machinery and Equipment Association (JSMEA)
established SSAP In Decamber 2012 with the ohjective of
praparing for the use of big data, taken from ship machinary
installed on ships, by creating a base through maritime loT
technical development and the standardization.

There are about 50 companies and maritime stakeholders
participating in SSAP including shipowners, shipbuilders and
manufacturers. SSAP Is alming to bulld a communication
platform betwean ships and land so that data taken exelusively
from shipping companies can be ghared for the safer and more
economical operation of ships.

SSAP finished tha first period of s activities In March 2015
and in August of the same year launched a second phase as
SSAP2,

SSAP2 used the resulis of the first perind as a basa to work
towards the reallzation of a platform and to achleve an
international standardization of rules.

SSAPZ also teamed up with ShipDC to create a land based
platform and promote information sharing between
stakeholders.

For the smooth use of maritime big data there nasds to bs the
International standardization of the rulss governing ship data.
So, with the cooparation of the Japan Ship Tachnology
Rassearch Assoclation (JSTRA) supported by The Mippon
Foundation, SSAP2 proposed the “Shipboard data servers 1o
share Tisld data on the ship (1IS019847)" and “Standard data for
shipboard machinery and equipment (I3018348)" to the
international Organization for Standardization (180} with the aim
of compieting the international standardization within 2018.
Depending on the progress of this, if the sharing of ship data In
real sea condltions becomes possible, then - ag well as paving

Towards the *Autonomous Ship

* Vossals that ara ramately coniroliad at a distance fram shora and are parilally astematad.

In recent years one of the targets of digitalization — the
autonomous operation of ships - has been drawing a lot of
atientlon as a ressarch theme.

For several years Japan has bean Isading the world In
developing automnated ship technology and has already
realized much of the necessary technology such as elemental
and componant fechnology.

In 2017 the Japanese maritime cluster combined its forces to
begin a joint industrial study group to conduct research with
the ambition of realizing the autonomous ship.

The Japan Ship Technology Research Assoclation (JSTRA)
brought togather a rezearch commiites to form a Joint
rasearch platform and, over three years until 2018, sat about
developing a road map toward an autonomous marltime
ransportation system.

Tha joint research mvolved the big thres Japanase shipping
companies, leading shipbuilders and machinery manufacturers

buginass model and other factors. It will also conduct ragearch
Into the necessary technology to reallze the autonomous
vessel and system concepts and, at the same time, idenfify
issues fo be tackied such as the legal and infrastructure
requirements to permit the operation of the automated ship
and to make the commercialization of the business possible.
in termg of developing the technological concepts this ks balng
led by a Joint research taam of seven parties, including Mitsul
Shipbullding and Englnesring (MES), Mitsul 0SK Linas and
others.

Whila Ipoking at the possiliity of applying existing technology
- such as developing avtomated steering based on a dynamic
positioning system (DPS), an operational support system and
monitoring systems based on ship tp shore commumications
and other areas — the companies are developing technlcal
concapis for an advanced practical autonomous ship.

In 1861 the world’s first Remote Operation and Awtomatlc

the way for the provision of applications
Improving the efficiency of ship operation -
data on the performance of ships in real
operating conditions could also be used as the

as well as a university research unit, a national research
center, a classification society, insurance and communications
company and others.

To achleve the autonomous ship requires research and study

Control of the Maln Engine was achlevad on the vessal
Kinkasan Mary. And in 1969 Japan the ship Mangolia hecame
the first vessel with an unmanned engine room.

With regard to automation technology for maritime transport,

GConept of Ship - Shore Open Platform

S8hip loT date platform
{Cooperation)

Applcetion / services
4—|—s  (Competition)

Ship - Shore Open F F—— basis for the development of highly efficient Into a wide variety of arsas Including both hard factors such as from the very start, Japan has been a world leader in the field
; ! f newhuilding ship designs. automated technology, and soft factors such as operational In the same way that Japan's Eco Ships now have an
Pirmssechanlll + AR r—— Also new business development based on ship and legal issues. advantage today after 30 years of ressarch - In the fleld of
m'", : data can be expacted. For this reason the joint research project is aiming to create a Digltallzation and the Autonomous Ship - Japan’s maritima
e il SSAP2 Is from the thrae viewpoints of vision for the future of the autonomous ship including a Industry will aisa work together to hacome a world leader.

applcations, platform and rules - while working
together with stakeholders - preparing the
foundation for the active

use of ship data.
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Process for ISO (ISO 19847, ISO 19848)

NP 2015 p * ISD PWI 19847/19848 were
~ accepted as NP In Aug. 2015
m - s
s * 2 CDs were accepted as DIS
o M8 A in Nov. 20118
cD P
~>__ I © =2 DISs will be distributed for
Dis comment and voting to the [ Minimize the occurranca of
e members of ISO/TCB/SCE8 aceidents/ncklents at sea |
- in June. 2017
FDIS Walcons to INNOVATICN isiamnad Autonomeus vessel technolopy concapt
¥ i Sanrce: Mitsul 0.5.K. Lines, Lid.
R — : pigitalizati
=l . BN el gitalizacion
Final doad line = FOIS: Anel Draft Imtemational Standard, 18: Imsmational Standard

Sonrce: Japan Skip Machinery and Equipmend Associaiian
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ST
Fun ELECTRIC WORLD'S SMALLESTEGCS ===

Full Bleeirie (FE) has produeed the warld's smallest B0x serubber far shipe with a 10MW
englue and Is it the first scrubbar to adopt eycione tachaology. H i an waslly nstallable,
lighteraight exbaust gas cleaning systam (EGCS) that Is 6% mors compact than
compating systems and Is suliable for both retrafiting asd sewbuldings.

In combination with FE's high-zpsed aceurats laser gas analyzer Hs sysiam aliows ship
opsrators ta comply sHactively with IMD emission ragulations to he Inplenientsd In 2020.

EMMISSIONS

In the pursult of a sustalnable soclety measures from the
maritime industry aimed at reducing pollution that is
harmful to the environment are being strengthened.
Japanase ship machinery suppliers have from an sarly stage
estahlished products and technology to meet International
Maritime Organization (IMO) regulations and are developing
new technologles to meet and surpass a further
strengthening of environmental regulation.

J-ENG'S MGO
MOND-FUEL ENGINE

Japan Engine Corporefien (J-ENG) Is
ieveloping marine gas oll (M&0)

moup-fuel engines colishorating with
Onomiekl Dogkoyurd Cu., Lid.

The MG0 mono-lnsl sngine manis all
requirements of emvironmental ragulations
such as HOx and 80x redustion and thy Energy
Eificlancy Dosign Index (EEDI). Gompared to
pxizting anglaes, It zaves fusl conzumption,
sxiends mainisnance Iniervals and Improves reflablity.

The MGO mono-inel engine "GUECSOLEH-Eco-C2-MED" Is axpectad o be Iniroduced
Iute e maried In Mareh 2012 isllowed by the "SUECSOLEH-Eeo-C2-MGO" and
"GUEC3BLSE-Eco-B2-MGO" which will ba raleasad ln Saptember 2019,

Concapt of MAGO Monp-fuel segine
Sonrca: Japan Englne Corporailon
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Phato: Miisabizhl Kakoki Kalsha, LTD.

MITSUBISHI HYBRID SOX SCRUBBER SYSTEM

Mitsukizhi Kakokl hag Insialied a hybrid 50x scrukbar on a large
merchant vezsal wiih an ambesions wwiumne of 120 t/h and haz baeams
the frst masufaciersr to achisve national approval from the Rapublle of
Panama.

If ihe S0x scrubbar |s instalisd from 2021 & vasssl ean sill use 3.65%
sulphur content fusl and savigais In waters whera the limit on tha
sulphur content of fusl Is 0.6% or 0.1% which will caniributs teward a
reduction In fual costs.

Mitsuklshi Kakoki Is supplying hyhrid and opan loop-type mulil-islet 80x
scrubbers that can handle 30MW class main snglues.

GEYG26
Photo: Yanmar Co., Lid.

YANMAR MARINE GAS ENGINE “EYG26L"

Yanmar has developed a new marine gas eagine io reduce C0z emizzions
and ta muet IMO Tier IE raguiremants. The sngine can redece $0% of HOx
and 27% of COz compared to dissel engines that are designed based on IMQ
Ter I requirements.

By deveioping new technology to mainiain the air-fusl ratlo within certain
ranges to the changes of inel calories and lond varistion i provides high
rellablEiy. i has also achlaved 45% of iharmal stficlency with 1.8MPa
meaning efiective prossure by Installing the combastion conirol system.

Bupreorhis by
B7%  This marksd products were devsloped under the

= 23 gnancial support by The Nippon Foundation.
FOUNDUTION

MORE THAN PAPER CHARTS
“J-MARINE NeGST"

JRC's J-Marine HaCST Is an operational sapport fool that preseniz a
varisty of Isformation on a lergs display unit. It works {ogether with
Electronle Chari Display Infermution Systems (ECDIS) and Includes 2
funetion that allows roule plunaing with hendwritien Informuiion to ba
overiali on slectronlc meps. K alzo combines with waathar and other
systoms to realize the oplimum voyapa.

Throsgh dgltalization this prodact has made possibla the speedy and
acrurate sapply ani collation of dafa behesen vassels and land.

DIGITALIZATION

In Japan, with a view to achieving automated, indepsndent and autonomous ship operation,
technological development utllizing digital technologles Is becoming more and more active.
Marine squipment suppliers are advancing technelogical development In the fleld of ship
operation support systems and engine monitoring, contributing toward Improving the
efficlency and safety of ship operation.

J-#flaring MeCET
Photo: Japan Radio Co., Ltd.

: HANASYS EXPERT
Cammunication seulpmunt : Redundant krsr-ship covamnl cation
SBchaduled communication

Ship-to-shore
commnication

ZEl  Datn coisction Tranemit
: iy 4 hoars T ey ima dade.  syrtom
S — o [—=| [=shlp

Tokvo KEIKI AuTopiLoT £ o
“PR-8000" L s
The PR-8000 series makes It possible ta - Atmormality notifiestion
Smtestn et oty g/~ 1 P
ECOIE Thraugh ihe option af the Advanced Information processing sarver —— Buppotiing Gompany
Conirol for Ecolagy (ACE) function. Source: The Hanshin Disss] Works, Lid
it automatically sets the route from the

starting polat to destination and, kased on e
:::Ilc:lllltll:: II:I::IIIII:II .:lrrant and romts HlEH LEVEL SHIP SAFETY ] EE
it T Balac MANAGEMENT SYSTEM ]
Comparai 1o previous products, routs Hanshin Dissal and Yanmar sre sapplying a high-loval skip managamani

devistion and rouie distance Is reduced
while a reduction In wasteful rudder
mavement Is also achlaved.

systom for propuision systems.

The kigh level management sysiom uses sansors to collect and accumulate
Information fron the main sngliee allowing a land kased managamant
canier o remoiely menitor and assess the condition of the sngine.

Because of this any prokiems with tke engine can be quickly discowered and
major breakiowns prevested from developing at an early stage.

It aise opiimizes the maintenanca of the engine which, as well as reducing

PR-8000
Photo: TOKYD KEIKI INC.

onkoard work for the crew, also contribuies 1o 8 reduction In
makmtenance costs.
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INNOVATION

Japan’s ship machinery manufacturers are continuously creating new Innovations.
Japan Ship Machinery and Equipment Assaciation (JSMER) has received support from
the Nippon Foundation and Is now providing business assistance to these companies to

Larga sizs Hydraulle Cluteh

Photo: Hitaghl Mico Tranzmission Go., Ltd.

LARGE SIZE HYDRAULIC GLUTCH

In & ship equipped with a two-stroke asgine, & kybrid propaision system is one of messures
ugainst IMD NOx tertiary ragulation.

The system hus both propaision by the main sngine and auxillury motor, and at the {ime ol
propulsion by the suxBlery eleciric mofor, the main angine which hecomes resistance Is
fiseonngcted from tha propeller shaft. A ciich Iz used a3 2 means for separating.

Hydrauile clstches are mainly devaloped for madium spasd enginss, and thers wers o largs
hydraulle cluizhes sultabls for twy siroke snginas. When switching propsilees, 1 was
socazsary to stap tha enging.

Hitachl Nize Transmission haz nawly developsd a large hydraulle cluleh wiih eapaeity of 8.5
MW to 20 MW that can be applied ip kandy maz, eape size bulk carrar, and twin shait LNG
earriors. The hydraulle elateh ean switch the main engins and the asxdllary slecirie matar
without siopping the angles.

Alzo, 1he mals engine and the progeller ean he eannaetsd and disconnacted batween singls
anglae prapulsion and a twin eagine of twin angins twin shait or twls engines singls shait

NEW MARKETS

Japaness ship machinery manufacturers are aitempting to bring
technology developed into the merchant shipping sector into new markets.
Japan Ship Machinery and Equipment Assoclation (JSMEA) Is alming for

new business development in the offshore and forsign fishing
markets as It strengthens efforts to break Into new markets )03
and expand In the export sector. ity

19 | shiphuliding In Japan 2810

In 2817 JSMER sstaklizshed a working grosp to
study nxpansion Into foreige fishing markets. The
muember companles of the working group shared
thalr knowliydgs of tha fshing Industry o plnpeint
targatg In differant counirlas and fizhing suetars.
A cludy was alsa Inltizied inio thaze develaping
coustriss that shawed promiss of Incrassing Mishing
volumes. Toward the fulurs The working graup I
naw looking st paiting togeiher packages of
produeis for axpantion ovarsass. Becausa many
Jdapanesa thip machinery mansisctarers wors
faustded on developing products for fishing vessels
they can jake advantage of this spacialty to supply

Composiie materlal psmp =
Photo: Kantwa Pump Miy. Co., Lid.

COMPOSITE MATERIAL PUMP

Far marine pempe ta achizve a reduction In energy consumption, togeihar with
reduced gansrator fual raguiremants, a lightaning af the welght of squipment on
aship Is necassary. Hanlwa Pamp ks attempting to Improve efficlency and ta
roduce tha welght of contrifugal pumps by sebstitating hronze as material of
pump easlngs and Impellers with Aber ralnforeed plastie (FRF).

Ressarch and davelopmani conducted antll ihe end of the last Aiscal year
resulted in a new dasign and optimized production mathod (CM-RI maihod) far
FRF pamps. The target ie achleve a 2% Improvaman In pump sificiency coupled
with a 40% welght reduction was met. Because FRP surfaces are smoother and
lighter than bronzs, runsing casts are lower (reduction In friction and welghi).
Naniwa Is continuing with a varisty of tests for mass production based on &
prototypa. Following onkoard trials, Haglwa aims s marketing a product wiikin
fizcal yoar 2018, Hanlwa Pamp plans fo expand the use of FRP pumps beyoad
marchast skipping and to install the sgulpment on high spasd vessels.

Ship
Machinery
Beach

A SMART MARINE POWER METER

Uzeshio Electric has deweloped & powsr meier which can collest and sccamulate dute and
as an Isternal communizstion fungtion Ingtalled.

In addition It kas develspad a data management application software thai can combine the
aceumulated slsctrical data with tha ship's operational Information, leading to 3 varsty of
#nalysls and raalizing a viswallzstion of the usa of aletrical powsr.

Lising 1his the yassol's power rogeiromont can be roprosostad on a graph In real ima and
Indicaie powar savisg zonas to the skip's erew and promots anboard snergy conzervation.
Alzso it ean make possibls snergy saving during peak eergy usapgs by lieatiying The
counsction batwean peak enargy and renuing onboard suxiltary squipmen.

Wihih thix appleation packaye the ueer can aehlave the vizualizailon of onboard eleeirieal
powsr &t a low eosl antl smoothly earry out the plan, da, cheek, set (POCR) eyels of

i Smart powet moetor
slectrieal pawer masagemant to achleve reductions CO2 emissions and fusl ecnsumption.

Photo: Uzushio Electris Co., Lid.

high qualiiy products to foreige Sshing markets.

In the offshore sestor evary year JEMEA I3 participating In tha worli's
largest offshore sxhibition the Difshore Technology Gonferance (OTC) to
pramata It produsts. At the sxhibition, ameng the promotiosal measaras
taknn, 2 spocialist eninlogua Introducing mamber's prodacts ks distribuied af
the show. The cataingee not asly Blusirates individsal praducts bet also
packages ol products aimed at he oifshors
maried.

From now JSMEA, alming at parilcipailag
In ths offshors supply veszel (O8V)
marked, Is cantldaring producing design
plans that promota 1he sale of packages ol
Japaness producis.

—
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Welcome to INNOVATION Iisland

InfFormation

Major Shipbuilding & ..

Ship Machinery Organizations

Office

Round Gross Akasaka, 10-9, Akasaka 2-chome,

Minato-ku, Tokyo 107-0052, Japan

Tek +81-3-5575-6426 Fax: +81-3-5114-8941

E-mail: info@jstrajp Website: https://www.jstra.jo/english/

Membership
Supporting members: 188

JAPAN SHIP TECHNOLOGY RESEARCH ASSOCIATION (ISTRA)

Purpose :

The key words of JSTRA are Ship Regulations, Standards and R&D.

JSTRA provides a platform for close cooperation integrating the maritime industry,
academia and government as a single unit. JSTRA's activities will enhance the
international competitiveness of our country and contribute to maritime safety
and marine anvironmant protection in international sccisty.

Office

3F, The Japan Gas Assoclation Bullding., 15-12, Toranomon 1-chome,
Minato-ku, Tokyo 105-0001, Japan

Tel: +81-3-3580-1561 Fax: +81-3-3580-1633

Website: hitps:/fwww.sajn.or.jp/e

Membarship
17 Member Gumpanies and 1 Member Association

THE SHIPBUILDERS' ASSOCIATION OF JAPAN (SAJ)

Purpass :

To promote the scund and sustalnable development of shipbullding Industry,
theraby to contribute to enhancing the domestic and international ecenomies
and public welfare.

Office

Toranomon Mitsui Bldg., 8-1, Kasumigaseki 3-chome,
Chiyada-ku, Tokyo, 100-0013, JAPAN

Tel: +81-3-3502-2061 Fax: +81-3-3503-1479
Website: http://www.cajs.or.jp/english.html

Membership
Ordinary members: 50 shipbuilding companies
Supporting members: 9 shipbuilding companies and 20 associations

THE COOPERATIVE ASSOCIATION OF JAPAN SHIPBUILDERS (CAJS)

Purpuose :

The Cooperative Association of Japan Shipbuilders (CAJS),

establishad in 1959, now has 50 member shipyards. Since its founding,

CAJS has been committed to modernization and rationalization of the medium
and small-size shipbuilding industry and enhancement of its technical standards,
and also endeavored to promote international cooperation.

Overseas offices
Japan Ship Centre (JETRO) London, Singapore

Office

3F, The Japan Gas Association Building., 15-12, Toranemon 1-chome,
Minato-ku, Tokyo 105-0001, Japan

Tel: +81-3-6206-1661 Fax: +81-3-3597-7800

Wabsite: http://www.jsea.or.jp/en/

21 shipbuilding companies and 11 trading houses

JAPAN SHIP EXPORTER’S ASSOCIATION (JSEA)

Purpose :

The Japan Ship Exparters' Association was founded to promote the export of ships
and ship machinery according to the Japanese Export and Import Trade Law on
December 13, 1954,

Overseas office
Japan Ship Centre (JETRO) London

Dffice

Toranomon Toyo Kyodo Bldg., 13-3, Toranomon 1-choms,
Minato-ku, Tokye 105-0001, Japan

Tel: +81-3-3502-2041 Fax: +81-3-3591-2206

E-mail: info@jsmea.or.jp

Webslte: http://www.)smea.or|p/Index_en_html

Membership
Ordinary members: 256 Supporting members: 67

JAPAN SHIP MACHINERY & EQUIPMENT ASSOCIATION (JSMEA)

Purpose :

JSMEA activitias are all for further upgrading the Japanase ship machinery and
equipment industry. The specific efforts that we make to this end include the
following: (1) Developing business glabally (2) Activating technological development
(3) Prometing securement and development of human resources (4) Daveloping and
enlarge offshore development markets and forelgn flshing markets.

Overseas offices
Hong Kong, Houston, Singapore
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