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Energy & Emission Safety Enhancement &
Management Autonomous Navigation

Short to Medium Term

Medium to Long Term
From the Digital Ship to the Intelligent Ship:

From the Intelligent Ship to the Autonomous Ship:
The exploitation of big data acquisition, The exploitation of sensors and robotics technology
communications and analytics to introduce to replace human operators, leading to semi-
intelligent, real-time and proactive decision-making autonomous ships (e.g., engine-room crewless ships)

in the design, operation and maintenance of ships or fully autonomous ships (remote controlled)

Global Marine Technology Trend 2030, LR, 2020
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Weather

depth database

Big Data Analytics

Forecasts and “ Rota “

Processing

Energy
Optimization
Tools

Sensor
Information-
loT

Web Platform ?!%

On Route

Integration to bridge system and

onboard insight

[]

“whnimiliy

SmartShip at a Glance

SmartShipaims to offer a multi-layer optimization in the fields of fuel consumption, energy efficiency and emissions control maragement, in
full respect to the implementation of the requirements of maritime sector regulations and taking into account applications ofcircular econom
y concepts in the maritime as well.
Knowledge exchange between the partners that are already involved in the maritime sector, the ICT technology industry partness and the a
cademia partners is one of the majorSmartShip’sobjectives and will be materialised through corresponding secondments during e whole

project’s timeplan.

Onshore Insight

SmartShipwill capitalise on available COTS technologies and will deliver an ICT & loT-enabled holistic cloud-based maritime performance
& monitoring system, for the entire lifecycle of a ship, aimed to optimise energy efficiency, emissions reduction and fuel cansumption, whist
introducing circular economy concepts in the maritime field.

30



2. 2nlE Mue] 574

7|2 XHE 2@ Aue] o

ey g 283 Mol

IAAMIIR(MO) | it 2FOR A 2 210] SUHOR LB + Ut Mot |
R K4 M!t&ﬂaamq UK 9 XALS X 20, 2H3 SUHOE SYHE 8
- oixiol 1 210] YRAN, AW, 4L UK, HAE A0 P £H U OUE e
o243 (ABS) FHSHE =248 PN WA, NSHE YU, S Y SEN2ER MDY | Joon L iiag
- = HY My s
o ADiE Mwa BUE 2B JIND, O1F ofsol B0l ANAH L BEE 4 | oo HY
SESHBEY | g o o MRAAEE EUSE A |
OIS KISBAF | A4 E= 910 OICIIME AHE XML YN S TS| oK HOIS M
" (Ramboll-Core) | “ VB CHASI0! XIS HANH Ei= AAWS 7He s St A
a2 MI2asB o0 R
HESTMY JIS7HY HEE
obx Other vessels &
QQME; —i b 7' Coast SGD::\SSNFS. etc)
RO} \ XHE 29U AJO[B] OFX 7| @ 3

: nmmerm v mszowm :
: oluix| BB  xsswAsm 3

HUAIAY HHET TS 4 | WA colef 7 2y | |
........... R e )




2. 2n}E Aute] 57

¢ =434 AR Ol GHG YS)

O dAdE I 7|4

Maersk, saying ‘no’ to LNG as fuel, will Trafigura widens hydrogen investment as
move straight to clean alternatives it banks $484m bond

Danish container giant will not order any big ships until it has worked out

how to move away from fossil fuels, and the search may take some time yet clielgy

Trading giant is looking to cement its position in growing market for green

28 January 2021 1245 GMT  URDATED 4 February 20211224 GMT

18 November 20201258 GMT ~ UPDATED 18 November 202014.22 GMT

By Paul Berrill & D In London

ﬂ D \'Tﬁ”;\?‘.."r".\,ﬂ"c.l." h aQ AQF“"J"C\.& '\l* “""” nnt ‘r"\”ﬂ‘l’

By Gary Dixon & Q

Wartsila and Grieg to build groundbreaking green ammonia tanker

Wirtsild Corporation, News, 18 December 2020 at 3:39 PM E. Europe Standard Time

With Norwegian government support worth 463 million NOK (4.4 million EUR), the partnership aims to build the world's first green ammonia

fuelled tanker.

DEVELOPING FUTURE FUEL READINESS

Wartsila, in close customer cooperation with Knutsen OAS
Shipping AS and Repsol, as well as with the Sustainable Energy
Catapult Centre, will commence the world’s first long-term,
full-scale, testing of ammonia as a fuel in a marine 4-stroke
combustion engine._The project will begin in the Sustainable
Energy Catapult Centre’s testing facilities at Stord, Norway
during the first quarter of 2021.

Total and Alfa Laval join AP Moller-backed
decarbonisation lab

Maersk Mc-Kinney Moller Center for Zero Carbon Shipping forms
partnership with two major players

4 February 20211421 GMT  UPDATED 8 February 2021 13:56 GMT

Sy Max Tingyae Lin ] Q in Lenden

Maersk Mc-Kinney Moller Center for Zero Carbon Shipping has welcomed two new
partners in its drive to reduce greenhouse-gas emissions from maritime transport.
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Early 2020s: Gradual ramp up
of deliveries of LNG-fuelled

vessels
2025-2030: LNG-fuelled
deliveries begin to surpass
conventional oil-fuelled
deliveries.
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= Shipyard Output Shares (Deliveries 2021-2050) |

Qil Fuelled | LNG Fuelled | Zero-Carbon
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m.GT 540 1,155 925 2,620
% 21% 44% 35% 100%
Scenario D — 'Potential Solution’ +c.500 +c.14m GT of
2031-50" an |- | pa. | M| orders p.a.

2030s: As zero-carbon
deliveries ramp up, oil-fuelled
share of deliveries falls rapidly
whilst LNG-fuelled share of
deliveries peaks c.2035.

2036

2040s: Zero-carbon vessels
account for the major share of
shipyard output.
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€ IMO NO, & SO, Regulations
NO, Regulation

NO,

(g/kWh)IG.O
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0.0

SO, Regulation
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HMM, 12 Mar. 2021
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¢ IMO CO, Regulations(CNTR)

2015 2020 2022 2025 2030 2040 2050
Container,
LNG Carrier, etc.

~ « Container Vessel
_ 7 LNG Carrier, etc.

LNG DF

1) EPL(Engine Power Limitation : MCR change, ShaPoli, EngPoLi)

In service vessel 2) Retrofit to LNG DF or ESD(Hi-Fin, Hi-PSD, Hi-ALS)

B
MZECLL

CLLLL |

HMM, 12 Mar. 2021 35 K2L021/PJK/0312-01
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€® CO, Reduction Solutions

5-50%
Fleet up to 79%
L T 1-10% 2-50%  Extensive speed

T loqist d’ . Concept, optimization
' Qgstics an Voyage speed and
—arwa- incentives optimization capability

5-15% | |
Power and LIV (A w I
R Mg I ] ! AT I

. N ' | T
propulsion | l | | | I l | | N

systems L ORACOCORE R AT (LT

Alternative Fuels 80-100% 2.20%
35% 90% Hydrogen and Hull and
50-90% Bio-LNG/LPG  Bjofuel 3rd other synthetic 1-10% superstructure
Full electric generation fuels Energy
management

Source : IMO GHG Strategy, 2020

HMM, 12 Mar. 2021 36 K2L021/PJK/0312-01
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& Future Fuels Scenario

Share of fuels (% of energy bunkered) for newbuildings for the IMO ambitions DR pathway (2018-2050)
with main focus on design requirements

Units: Percentage (%)

100 LSFO or MGO
70 PG
80 W ING
70 Bl Hydrogen
60 B HFO and scrubber
>0 "0 Electricity from
30 HEl Ammonia
20 m Advanced
biodiesel
10
0
LSFO, low-sulphur fuel oil; MGO, marine gas oil; LPG, liquefied petroleum gas;
LNG, liquefied natural gas; HFO, heavy fuel oil
Advanced biodiesel, produced by advanced processes from non-food feedstocks

Source : DNVGL, “Maritime forecast to 2050”, Sep. 2019

HMM, 12 Mar. 2021 37 K2L021/PJK/0312-01
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® IL.NG Fueled Vessel

Ventilation fan

with gas detector Nitrogen Supply Silencer
For LNG, LPG, Ammonia, Methanol For LNG (Only M/E)

!___.

2 bar

-150 °C —

2 bar
-150 °C

300 bar
45 °C

LNG Fuel Tank (w. Submerged Pump) HP Pump & HP Vaporizer (PVU)

ME-GI Engine

Principles of the LNG supply system showing main components

HMM, 12 Mar. 2021 39 K2L021/PJK/0312-01
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€ LPG Fueled Vessel

Additional safety equipment

Ventilation fan

ol e Nitrogen Supply Knock out drum

For LNG, LPG, Ammonia, Methanol For LPG, Ammonia

53 bar
25~45 °C

14~16 bar
Atmosphere Temp.

LPG Service/ Recirculation tank

53 bar
25~45 °C

Low-flashpoint Fuel Supply System Fuel Valve Train

ME-LGIP Engine

Principles of the LPG supply system showing main components

HMM, 12 Mar. 2021 41 K2L021/PJK/0312-01
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& Estimated CAPEX for 15K CNTR

® Main Engine mGenset mFGSS

192%
173% 180%
163%
100% I
Qil LNG LPG Methanol Ammonia

Based on the 15K CNTR with MAN 9G95ME, 4x8H32/40 and FGSS(exclude tank)

HMM, 12 Mar. 2021 45 K2L021/PJK/0312-01
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& Estimated OPEX for 15K CNTR

= Fuel cost mSpare Kits
257%

180%

100%
72%

58%

Qil

LPG Methanol AMmmonia

* Based on the 15K CNTR with MAN 9G95ME(10 years)
v Only fuel consumption is considered.
v’ Labor cost is excluded.

HMM, 12 Mar. 2021 46 K2L021/PJK/0312-01



= A

1. 43} 34 HrdA g =2 39
1) 43} 2] YA 2 2] A3}
2) A7) g2 A3l 7
3) AT A 8} & &4 Al
4) Adve) A7 d3

3. u|# Q) AulE Ay} Az
1) A4} ] o] AutA o] 3
2)u) o] Ayt A2 SPEF

4. 2 3,279 vl 2343 A A

o5. Q&A

o

47



3. v|H&] AuvlE A¥l 3y

& A3 Or 227 Needs! !

9I:EEX:| Solution I;.|I:=I|_ I.Egl.;_
385 Service —E=

Hot-Line
SXI(ARA])

2=
2 Mula

7| 71& 2= ol it
T ~m Net-Work
-I-E!I.IIO TH

48
48



3. v] &) ZulE xu} Az

¢ LA FA = 1124 Needs
UEA%YRE SMA/S |

E Ship  ~——= HHI-EMD
: Yard

© ol M Af I 4 Spare/Service I

At

chartere SM
oo == \
0“) =G A F R/
\ 1. 2GUAL MFAL BHA SEQ A% : eHElsl2
@“’ 2. 2FMHALO|H MFEALQI AL . C.P.Offen, Seaspan
3. =8t 2FMA}: Anglo Eastern, Bernard Schulte 45 49



3. u]# 9] 2vlE

SM (A3 ¢]) 2 A Zx o] F A4} w9 DAl 4 Tech/Crew &3]
A9 Au 2 XS on| e
2 sm \\ 40| 9| sMm .

%0 o~ -

0, 50 0

Technical management Crew management Commercial
2 g management

{ Emergency _[ Selection and ]
contingency employment

Ship ownership services

Newbuilding
supervision

{ Supervision of
contractors

Maintenance J~ ~[ Marketing/voyage [ Financing ] [

Inspection *[ Insurance *[ Manning levels ] *[ Chartering Financial planning

Performance monitor

{ Procurement

~[ Certification control

Reporting
IT

Quality assurance/ ce
rtification/vetting

{ Registration
*[ Vessel operation

~[ Security

Dry docking

|

| j
| j
[ Budgetmg and "
| j
| j
| ;

|
|
|
|
|
|

appraisal

*[ Payroll J
~[ Travel

~[ Welfare/insurance ]

|
_[ Performance ]
|

*[ Training ]

~[ Post fixtures

~[ Voyage accounting

*[ Payments

~[ Agency
~[ Bunkering
*[ Legal
A Ak S,
)

|
|
|
|
)
J
|
|

Location of financial s
ources

Negotiation with
manufacturers

Fmancnal restructurin

[ Purchase and sale
Purchase of vessels

Sale of vessels

[ Evaluation of
sea trials

specifications
*[ Approval of plans

{ Construction
supervision

y _[ Subcontractors
supervision

Storing up and servic
e preparation

|
| |
| |
’ _[ Negotiation of ]
| |
| |
|
|

-

Aut Fg, T o, A
Ownership 74’%

q] =
°

© 2020 by Boston Consulting Group. All rights reserved.

'

=23 SM A 14 CHEZ2 Tech®?} Crew

— _l_
ELotoh F

Full mgmt

CommeraaI/Owne hip MH| A= ~1% O] Tt

Cfst MeA gl

(A

—

S SM MEAL 5 BT




3. u] &) ZulE xu} Az

e Auk xped 2 o)
A3 Aw] 2 PIAAZ




3. vl &) AulE Ay} FH3

M=ENHE BOM HE

e 8= EHEE

Hi-PRO : FtOH/== ¢ 2| OAE/J : MXEAX

= - - ? I = = L)
L e R ‘ Somems |
HYUNDAI MAPS |
S L Hyundai Marine & Power Plant Service System =

WMS:EZ Q=1 X5 _— S

ERP : QIAL/ &7/ A
q iwm & ¥ e — .
TWlesgi s iz &
il -En’f!-'E-Eﬁi'iiﬁ-mi-iiﬁﬂ

52



3. vl &) AulE Ay} FH3

€ smartShip Total solution Service

e N N R
WS> : £°0O
k| | TS | | o'

\_ g asmn ) \W&M!Nj \_ L0 )

XM

~ 7‘8 3
@ ) [~ &8 R

= Iﬂ

m L x ~
\ Fusouy ) | e vaan o ) | BRRNaE dsEY

l

22 HEE MH
XtE: Lloyd’s Register, TechHolic £ H 0| X (2020 78 22)



3. u] e] 2ulE v} =]

ES b ! CHEAD RIZYL, L W
H2LAI2! 40% DI Er ZA ONLALD 50% 25 ,%
40MRH i - | N\
olLh X \ 258271 \ A K
G 241t » o 15 OF T H
ol SRE M. O 2 HIG[0fE]
2017 2025 07 2025 J
OF O W | egws Mu =2
2% BUEY 2% - GUER oEct aH ¢
OHNER 2 ADIE HNES
MEDY P AEIE2! 30004 K24 HHOESEA AT SATIRAAT
2025 2025 NEUWSIS
S & ot Mg g ot S

Connected Smart Ship

¥ e HIE: HiiS3Y >



3. u]&] AulE Ay} Iz

ICT 88 TOTAL SOLUTION SERVICE

MH|A S Al

A HIELA 35

Total Service Provider

|Eng|neer|ng “ Logistics “ Solutions |

MH|A ALY 7|2
7= =E 8
EY °.l|1|'-|°1%!
HMA =t

55



3. 9| 9] Auv}E Xyl Az Solutions |

¢ DT 7|4k Mu| X2 Sj17]1A] A5 A

A ESIE KPS
Retrofit é’@; a G
oaM | M o || &l
Parts % T i By
d2asg ﬁ&f?‘.. Es) gm
2017. 2018 2019 2020
na .

_ = Promotion 7| ME D ES

2AZY &9 dloly R ® AE 3} & A6l Ths

56




3. u]# ] AulE A} Az
OGﬂaﬂ*@ﬂ@iJ ZEA%

v 2R = U2 =AY Z2AAE AAT FF AN AR
VAECRAFTE FT AF R AN LAY

/ WH% QRS £4) A55= Y59 Big Data 4 E8 AAS A2 2 88
Input Output

CE 02, 01 Y Y ECIEEE

Arig || AEsIeEe e
87 S 2 5oM TEANE | uA

AWEE | TRl L p 2B 72 49 [AWER
A 3l X4 TECEEIET
53 | X1 Eyocy | 23
2t st @ SE/MH2 s [ e
=2 A SF (B Xl), POS HHEODEEN =E
EETI | A~ olz Bw | 27

NHI2 TrE || MHI2 A NBIZ A5 [fux el




3. vl &) AulE Ay} FH3

& ICTt QA3 MH|A B )
< AF-AN 2 A 250 G2 A2 2
HENS MH|~
(HZ/MB| 20| =FF7

A 2L An] XA <
Arpan, | ea s
# A+, 1 FAE/A8 2 54, Fe) =0t WS M XI)

=

SEAL ALF 24 E EBF HGS e-AlH[2A

AF Au| =
zﬂf.‘]- : el (A F/2 8] 2= 24 7|7
= = = AL =X o)l
i ¥ = A2) 2, 7 ol a4 2 o7 |

23 &34 AESA o) (| A8R YIFE 2y
(ZAe] F70 2E3D |[(AF/AH 2T o] F o] F|| (HE/MB|IZ0 B 5
AF/ AR 2% AF) AECZ Yol AlF) || U ME2 BES A
_ Z& Au] 2 A}8-AA o
A ]yl A or — olel] Aul A o= T
"L%;?} (2] 2% 1*15131* (121 27o] A /4] A g;ﬂ,ﬂiald . (ol FX) 2%, WA A =
n =2 —— | A= 3IExo0 g 2= —= e s = =)
= HE= ) ZEFEo2 Y 52 37z ) TEEAAEN

S B ZA oF x]u] A~ P R R S I B (Mont O., 2002, Clarifying the concept of product-service system,
Z 3 3 _ﬁ_;’] j} %’ A j] i] Y (ﬂ]]-ju‘r ;i] ; 2ol li"‘-] }\]! " Journal of Cleaner Production, 10(3), 237-245)

R R e 3%, T A2 A 2)
A3 A4Y o] & o]} FF A& &4 ¥ 2 BEF3)

71et || 1= g‘}/;ﬂ-.o]] Qo] || AF/ A 228 FE || (EEA ALE 8 AF ||Mu 29 253}, AF3S

93 AL o8 || HE ol wAS E) [[An 20l B A% B[ vl 2ol Hd £

vIoTE 4T vl g F
BEUHY 9D A/ 93 Hu) A/ AS Au) A A8 / 271 748k ¢ 2] AH]/ Connected A H] X~ 2=
58

AZ / Eé v &2



1ute] 5%

1=

@ DAL

HMHF LHH=}

Qo|EHsur O 2| 57)8t 27|22 O SEAHOAIAH CADIE &8 M
Dual Fuel Engine DC Grid Electric Pro pulsion Integrated Control Smart Solution
wuy suy - 6\ G‘
e .‘, ...mm ’v# <>
gl Reaa ﬁ J O —g ‘| Engine(DF) :‘me ~w j/ @" /Q
13( \L i “” }} g | "' OV WK ALY o7, e sy
- Gas admission vaive h_,,‘ & o —
Bcuesawn EJrass: sanaius K". “< ,#'-\
B3 s vigh (Tier 10 PP AAQE: Law (Tier 8 lI
m Wotor

OUAAHOR Wl VR e (ARE) “"“"“" ‘:::‘:_’,“ - PP ALY

e AT VMR L8 VNI L8
« Me 2 o|SAINN « RUSHA A 2H{7 * AR OISHE AWM * loT, S22 A 29t
+ INGY3 33 YU/25 Ao WU ALY H BBAOIMNAY 72 « 2592 Y o)/H REAY
« MU}E W2 RHC ADfE A - BYUSAY G 2§ 1Y - M4 SUERY U SBAY
+ AHZRIEIY MU A1 RUEY A% BESS Al2E © R4 2 AN U AGIE 2|84

, ) v = X =

r & @ N & B & M = & =
sama (MGLINE. 2EEY azyz  BYIY sy MEAAY  CIUES  gopany sgugole M 84
212 2% qqﬁgg o) M |AuB N7 3new =8 HEQ3S} ag EaE ADIEGRM  ADIESRM

U TYTRSASUONT M -

DB D I D D D D

= olE{, M=DE
DFEICE, LSS
AP, By

BdAL A

+ HIOIH =2 . GAI?JEUEQ
- KoHA BATA - DBWS. Hy|

153 18 8

| VR/Mobile/JtAIZF | |
HILSIH/W-in-the-Loop Simulation)
CPS(Cyber Physical System)

Track - Record

- WOI0[El/loT J|@ AW DB
- HDIE HHIAR U2 EHH)
- BUISE 28D, BE SEN gy |




3. vl &) AulE Ay} A3

¢ AR ICT % 2YEHA 75

v Big Data ¥4 §% 43 AR, 344 £ oA AR ZAAAE £§ Global Network A X 3 A7
v 1Z Hi-EMS 5 A 2 o] £ A|F 93 A4, Hot Lined £33 59 Y An| 2 A2

20 X| 59 Dash 28 ¥E (+39) Met QIX|/2B/MHA 212 ~a|x| S

'''''' R G
= =
non 192 167 ’ :
f—\ 3 ;
/\ ] s e g -
N - g
e /"‘ ) ¢ ? €.
N\ N A :»,‘M’; &
k- © 4 T
L} £
L .

HA|Zt +=F/01E/45 8 Global Network &&

T 1= et L R
- - Er

k@ muns ‘w 5‘:@":3?\\

ol WA 2E B 25 oA




3. vl &) AulE Ay} A3

¢ Y| L AA e
> o2 Q@A Al
A.9%:

@ Ml 28 T

= BHOH MuHO] K| HH A
AR A Tracking

- 0IE 2= AFHOIM -3-ER IR
A=} eTE]

<IN A SR E AL - AH S AT 220
S Sl BB =3 G5 S ANTEHE B

Ag/F87]7] EUER R £4, 2 X9 e AF

ArMICH /5S4 AH[A

300”

Large screen

100+

Smartship

250+

Visitors (100+ Co.)

HAY BT

SIOH AIZE J|HEO] Muy

e
>
10
=
i
15T
=10
1
{4
I ¥2

2 I01E ¥ WAl AR AAE S8
et
61/1@1




3. vl &) AulE Ay} FH3

@ U= £H A9 XEMICH /S S 41 A2

> 37 R AA) 5 FA A4
A. Scrubber, BWTS ®2JH# S/W 3F3 &

B. fAJE ASEAH

HPS Scrubber BWTS Hull Performance Improvement by Hull and Propeller Cleaning

HiBallast EroBRallast

Wash Wat Posity on Cuarve for s orship (hefore and sfter bull cleaning)

ol |IF 2% oH
Date Emission PH (et 3 "

off = PAH Turbidity Lon. Lat.
S0 | T | Tptl | x93 | INTUI | [Deg] | [Degl

2019-04-12 259 a5 4s 40 15
1506110 On | under 21.7) | (over 35) | (over 35) | (under 50) | (uncer 25) | 13223 | 3712 i
—
2019-04-14 209 ~
07:01:10 o - - = = 13223 37.2 ade

(under 21.7)

=B E

Fuel Consumption
I BT EERE

Monitoring & Alarm on the Entry Prediction of Emission Control Area

Algorithm by using location/speed/direction Algorithm by using Voyage Plan

Control area Control area

Fi55835

....

3 %

,_
2
'} m
2 juy
g o
o
a
o
o. a
o‘. g
- 3
LAY
% 8
2 5 B
& % &
S
2 !
@ | |
a
o
)
m
T
o
® 3
- &
“ Q
* >3
. o
s
g ast
o
2
2 1
s Lt
X
3 L}
£ -
Increase of resistance
%%
‘
| § | .
|

Expected Location

TH 930 1120 1320 1520 1720
Diays for development of added resistance (since bailt)
62/18,


https://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwj_5Jr99_XmAhUE7GEKHfF1Dq4QjRx6BAgBEAQ&url=https://www.environmental-expert.com/products/harsonic-for-the-hull-of-vessels-674499&psig=AOvVaw3_7A7PLbj7n4rmWFDiqldV&ust=1578639331009612
https://www.thegef.org/news/global-project-launched-protect-marine-biodiversity-new-collaboration-between-gef-undp-and-imo

3. wlele] 2npE Au} B

¢ =g A4 7)) A4 APAICH /9 5 41 Mt 2
> CIxiE B % 914 S8 m7IxIAle] _— _—

Arr time Antenna

A. 2DIEMSEM CHEAIY (ISS/DATS/HIEMS 5) ot | | |EERSFET

B. CIZ|E+9|d SBIAI B. COMMUNICATION g + + EAIT
DX+ SBA .~ =L FITRF

S

A/B. DIGITAL INNOVATION CENTER (D.I.C.)

o

\\;\
A. INTEGRATED SMART SHIP SOLUTION (ISS) @
AODELIEREM AR

On-shore

ISS (on-board solution)

DATS (on-board)

* Advanced optimization accuracy
* Ship energy management
* Report automation

Voyage management

« Data Acquisition
« Data Transmission via Satellite

Performance Analysis

D.l. Center (on-shore service)

= [ =
(S = = = —

[Dashboard] [Voyage optimizati [Trim

Machinery management

=3 - ° == = N
° : ° . = b/
=) e|-e -
L J o o =3
[Electricity consumption] ~ [Machinery monitoring] [Noon/Arrival/Departure]  [EU MRV/IMO DCS]

Cargo management

S I Ot
[Speed performance] [Weather effect] [Hull fouling analysis]

Report

[Tank/Sloshing monitoring][Minimum heel calculation] [BOG management]

Safety

[Collision ;voidance] [Motion/Structural monitoring]

Performance analysis, diagnosis & report
Optimized maintenance through PMS
Total care service with DT solution

Future

i000 value Up

63/18;



3. vl e] AulE Ay} Az

¢ 3| A3 &5 (LEG), 3|4 2+ (MSC)

HIXL|A 2 Bt}
(Business Models)

I@ E‘ A Wt A Z2HA(ZREY) -V
! Competencies & Processes _ l 0
4 UHIE Y FHEZS Y

MMABLA (Regulation) - ‘E A/EE
(Governance) ¥ 7|40 (Insurance)%
Al (Technology) Y
(Enforcement) (Responsibility)

Qe

(Infrastructure)

IMO 82| & =2 AlXF HE(LEG), SHAL 2HF(MSC) &4 2|



3. w|=j 2] 2njE Ay} A

SHA| AE]

==}




3. vl e] AulE Ay} Az

* Total Service Provider
JA & 33 EJUHE A 2H 249 =9

»  S}O|E A (Hi-4s) : o ettt \E||OJ_E-|A-IIE-| -
Hyundai Intelligent — ._‘)J « ‘M + SRS

Smart Solution Service System “Y ,o’.." Xﬂ
t“ :‘:‘ - .ﬂlli illl ’..’.
-~ SAZUE
s o N
——— ‘ii’ ¥ prum ey
X MHIA HE [O| LA (Hi-4S)* C|X| & 2
A — X ME

l L09|stics I l Engineeringl
2017 201

2020
201 8 9 .

SN

E3 oL|E{2 A X538 AH|A &
\ ZHH| dy| = > A'H 293 T| E-III j}mg} | 52 -lal m

b

DT 7)4t |2 AAR NS D v § SMAY A&

bb




3. vl &] 2ulE Ay} Az

O} O] & A (Hi-4s) C| X| & x| Ml E




3. v]# o] ZulE Xu} Fg)jinecering | Logistics I Solutions

Big Data

ailable Stock Distribution

COCEECEEBE0BE0RAE

- _ulln
(N EL)

¢ oo
3 -1000%

.....

G o)
2019 2020
o>

638


https://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjvo6C2lrDWAhUEWbwKHYSvB0EQjRwIBw&url=https://unifiedinbox.com/blockchain-will-benefit-iot/&psig=AFQjCNGaFI3Ui29L43yFHxcAg1nC3eLOeQ&ust=1505873579106513
http://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjzl8zZlrDWAhVGgrwKHTAHAzUQjRwIBw&url=http://production-scheduling.com/demand-driven-mrp-in-excel-workshop-uk-may-2016/&psig=AFQjCNGb4z8U6zDxw55Uq1fQvI-SWYu0UA&ust=1505873650718185

3. vl &) AulE Ay} FH3

& Global Service Network 9%
valega, qad (544), 247 HYUNDAI MAPSel A4Au

ESEECE R %‘-@% F1eld Serv1ce B A
e B L

.u\:_r

IHamr (

: “c“[b |
b 4 DERN Rottorgsiy? e
o 1 Astiller . ' o O ‘-’:?‘, \‘D--f'j .
Tampa o 4 5
. o I Nap . AN Y _,f‘/{ gc (A\ _I Yokohama
A A ar - t Dell o~ ) ';4 .
; " .\! Kaohsiung

ITa UI

Janeiro

Santos
Durban

I Buenos Aires

M Service Station (40) M Spare Parts Depot (4) TOtaI Service Location: 200

M spare Parts Dealer (12) M Authorized Repairer (74)

69



3. vl &) AulE Ay} FH3

==
]
E3
—
K

bRl EIX| 2 A

Mt

M

>

2020.10~

2020.01~

2018.10~

70/19,

VLCC Volatile Organic Compounds &4 ZF 7




4. A 3, =72 vl# SM A 343 A A3
0247 2 wlhe) sMAS
1. 260 Qute W MHE SE2 24, AASE 99 - A8 2, AN
e A -9 84 BUED A 2 E25A4 32 301 $us G
A4S g8 WA 2nlE Aoz P2

2. 529 AL ?
v ZutE Aol Lo ICT R ERAF 7|8 A3 45 58 5
v 317} 8] 87 & Total Solution Service 8.7
v ZutE Avt 7|e At 2 ¥5 (32, SMAL Alo) 7] < §)
v 23EF 2 Au|A 39 Big Data@E] AA 7+ AFA
v ZutE Avk, 833 A A A A (3] Y, 23U T)
v AP E, A A i3 Al x A 8T



‘W_' \

A /,b

THE KOREA ECONOMIC

T\ ol o/ O\ ——
i %ﬂ’ﬁﬁw
Lt o
SGEal
ok N

RV ALY 5
5 ,n_'_..m}@

I
i

=7 £) AN
A

JLUYVAITD MMM



