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Fleet Operations
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Reduced crew with remote support
and operation of certain functions

Remotely operated
local vessel

e

XtZ : Rolls-Royce 2016d ZE

2018 SHEDN ’-d o

AO0FEMEE JiY St oty

Rolls Royce 2=

2025 2030

Remote controlled unmanned
coastal vessel

2035

Autonomous unmanned
ocean going ship

e

e
&

Remote controlled unmanned
ocean going ship

10



m. Zt=3o| AOIEMHEF 74t Szl
1. §d

7F. MUNIN Project

MUNIN(maritime unmanned navigation through intelligence in networks)
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Lt. Yara-Kongsberg Project
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v One Sea

Timeline for autonomous ships
2017 2020 2023 2025

Remote Fully remote controlled vessel (manned) Gradual increase of Autonomous ship
monitoring —unmanned with special approval autonomous control traffic commercial

Te: Mational pilots

Makbi

Industry ardsin place” Infrastructure
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Al 24 0|X| (https://www.oneseaecosystem.net)
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ONE SEA Z2HE A|Y sl

NW 61 20.75 N"20 55.15

NE 61 19.60 N 21 14770
SE 61 15.65 N 21 12.67
e SW 61 16.85 N 20 54.55

XtZE : ONE SEA Z2ZNME Z Al ZHO0|X| (https://www.oneseaecosystem.net)
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H Z2MEZRE= SSAP(Smart Ship Application

M
SSAPS U Lj ZAASL ShRA, M, IR YA, Chet % AT S TR IO
SHYOR Hoto] ADIEME AAHO| 720| Bl BHBS Hsts T2HEY
SSAPS R84 7 J2i1 2 7|58 BE-7|7| 2 SN Bl NI olE H2lS
Yozt EESOI0] O BN HOH S, 5N, B4 52 Jhsopi ot

=
=23 (open platform)2 o= O =H0| US

SSAPO| 714
e A e

=

ot

— . To Shore
|oT application (on ndl shor o sh Similar data are sent to shore 1oT application {onboard and shore;
oT application {onboard and shore) o shore Snbsits w4 sttt shor PPl ( | {broadband)

Optimum Periarmance Weathee E'\_:"'nf R_:-.—::r
Trim Meritoeing Aiputing Menitaring Mo e

Optimum Porfarmance Weather Engirn Remote
T onltodng Roulog Meniterirg Makiter s -

; - Ship Equipment LAN for 1oT Application
Energy Efficient
Auvtoplat
Energy Efficient i :
Autopllet

Shipboard data
sarver

Onboard equipment - 1
Cabling and interfacing Onboard equipment
one by one ; ]
Ship Equipment LAN
Engine Data Logger J [ B""::;‘io':"m' ] [ ECDIS ] [ VDR ] [ Engine Data Logger ] [ “""‘;:_“__‘i:""' ]

XtZ : JSMEA (Japan Ship Machinery and Equipment Association)
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We Go Beyond

% Iﬂmmmp &Wm JF= Fuiji Electric M

MITSUBISHI HEAV'Y INDUSTRIES THE SHIPBUILDERS®
MARINE MACIUNERY & BNGENE oo TR, weathernews siways WiTH you! @Bhuaed ASSOCIATION OF JRAPAN
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BIG [OnBoard Integrated Gateway]

BIG, onBoard Integrated Gateway platform, enables various data to be gathered, stored and communicated
with onshore data center as well as onboard solution provider It basically facilitates the integrated signal Onshore

flow of all data from sub-systems to vessel-wide information system available on wheel-house as well Data Center
as onshore center with secured cyber protection.

NAVIGATION \

* GPS

* Gyro Compass

* Speed Log

* Rudder Angle

* Anemometer

* Echo Sounder

« BMS (Maneuvering)

-
AUTOMATION 3 =%
0 &5
O @ al
) : <l T
+ Main Englne = Q
+ Generator Engine &
* Boiler
* Shaft
* Tank
* Machinery (Fan, Pump etc.)
* Cargo
« Ballast

* Cooling System

¢ Lub, System /

WEATHER LOADING

* Current, Wind, Wave, Swell * GM * Hull Stress Data = Ship Performance  * Roll/Pitch
¢ Total 14 components * Calculated Draft * Fatigue Damage Monitoring through  + Ship Motion Data
* Vertical Center of Gravity Shaft Torque/Power
* Container Weight, TEU
Optional
MR HEESH
- AUof EAE EFMQ SVesselof 2o dEfol =2 S FH XX, HERmE
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4 Flexible/Expandable System according to the Owner's Operation Concept
# Connection among On-Board Platform, Cloud Platform and Owner's HQ Platform
@ Essential Core Technology provided by NAVER BP & Intel

Central Platform

On Cloud
Ship's Main Data Center

- Intelligent Ship Surveillance, PO NerED
: Control 8 management am
DS4 Service Package —- '
2

-
»
e

Remote Maintenance

Owner’s Head Quarter

Security /Data Transfer

System Control/ Monitoring

Data Acquisition/Sorting
/Storage /Analyzing
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