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bioALNG - LNG Electro-based
Fossil-based with CCS
- | _____ - Retrofit - 7HZ 2 X & Jts
/,/ \\\ ) . Erop-in - HICHE 7= glo| 0| &7t
LNG ?\- -------- > Ammoenia °
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SFEtA (b (Decarbonization) - LNG (3/6)

—_—— -

Bunkering infrastructure=
T 0" Zg 48770 4.
Source: DNV — Alternative Fuels Insight

FOSSIL FUELS CARBON-NEUTRAL FUELS

MGO, marine gas oil; LNG, liquefied natural gas

Source: Maritime Forecast to 2050 — Energy Transition Outlook 2020, DNV-GL, 2020

] NG g8 F7 MY}
v MIA £|=X & Z|CH LNG fueled

MA %= ING 92

180K LNG ¢ & =%

ZFX Aframax Y7 (17)

(low carbon)

MeEHE 2

HHI FGSS™M: Hi-SGAS

HHI Control System: HiCONiS
#3 712|0] (20)

(1) FGSS: Fuel Gas Supply System
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1) EEtA{k(Decarbonization) - H|EFHZ (4/6)
4 A'”7:” —;F-“:H AI_-IAl-Ol_l D'lﬁif 2()23|“|j77|'X 'E*i%%.' 787|)k|_—||:|-| I ul“lE_|.% gﬂ 2F_II_| ﬂlil' (low carbon)
=@ F F(E7| 20308 SEEC 4L v SHEZMEY, HEHE 2T 744(16,000/17,000TEV) 145 45
v H2A3ME e/l RSNt D2IHEE 44 Y U393 75 )y AL A
> 202537HX| F 1302 E/year H4 AR2 A T |
(2030 HAIAL ot J2IHEE AFEE: Sf 6002H=/year)

SATI(8H32DF-LM) M2 EA 52 A" 5=

28~30%)

v MA Z[C] oEHS =7 ZH|0| L 44EH(16,200TEV) 21E O (~'24)
v 37| MAN-ES 0| EHZ AT (ME-LGIM)
H7|. gl Ml 4EFZATI(H32DF-LM)
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1) ®ELA{k(Decarbonization) -

J &2L|o =R

XX AMuk

T2 !'= (zero carbon)

v VLCC CHAN @t L|Of HAFE FEIMEE AP

Lol ArHX|, sto|E

-
-

o

X (5/6)

l -6-I'OIEEIE EI?'.’ISE tltll' (low/zero carbon)
M 3= (20) v 2L DIHBEME O EEAM) Q1T (~22)
v 91K YELIOF M LA fmL|op H& ZEEIMEE AP (21)
v 24@L|of HEZZA|AEILFSSQ) - AR ESH A|H (~23)

v 4 MW DC grid & 5I0|E2|E F7|FF A|AH|

- |.’I
- =
Energy Storage System Q
Variable Speed Engine

peed

Power Energy Management System

B ¢EHX T Mg

Electric Propulsion Control System

L DefadM (~22)
(low/zero carbon)

V' Aframax Y7 CH&f DXLt HZ T X|(SOFCE) A|AE] AIPD (20)
v' Multi-fuel (LNG, ammonia, hydrogen) SOFC® 7H& &

(1) AIP: Approval in Principle

(2) LFSS: Liquid Fuel Supply System

(3) SOFC: Solid Oxide Fuel Cell

Source: Rosatom

(4) SMR: Small Modular Reactor
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1) 2E

I '¢'—+— %-ﬁ- X'||?_| (zero carbon)

F

o SflA oMW =3 EHl

ZZH AIPD (21)
. SA ZES 0|23

AR 27 (~23)

(1) AIP: Approval in Principle

A4k (Decarbonization) -

)
S oz 2y
I ol St
o
IO
P> o 7 &

ooy K
rok = ox
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o
o

N
Ul
N—r

= A 71 = AL
ClZ3Y A59 =&

(20)

20K A3}
20K A3}
91K = L|O}
(21)

HH 2
=TT

B3 (~23)
gtM (~'27)

H| Q! (6/6)
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2) C|X| "1k (Digitalization) — XI& 2 &M

Z M8l Digital Transformation Leading! B s
<11 HAZE = TMCH A0FEY &84 FA| 0|2
def CX 8 £24 Y 3=
<218 2 ArEddlvs Alg9E 2,
AE2ddEs 2ot 48 7lessS ASHLR VE &

RTINS
(HIEMS)

-
.‘_:J“-m';

1M 20tEY

=9 (1/6)

YIS 3TE XIE2Y MY

Autonomous Ship(~2030)

(ACONIS-DS)

CIXI e gl Mt

e ' (HIDTS)

;5 |
e e~

A DR E2AAE

SY7|HHMOERHM (HICONIS)
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2) C|X|2{k(Digitalization) — X} 2219t (Avikus) (2/6)

O X7 -
X
e

Detection Situation Plannin Contro

Degree 1/Level 1 HiNAS / HiBAS ’ !

Degree 1/Level 2 HiNAS 2.0

HiNAS 2.0(Control)

D)

HiNAS(Navigation Assistant System) HiBAS(Berthing Assistant System)

3|

8.3

™~

121 59.1 y L/

. »

11.8. 1.2
4] ; -
- ey

e

3 0.0 i 9.3

®

\

-3 > I I Sp U
B e © (G | ) g¢

Vision Sensor AR AR Visualization Distance Autonomous Nav.
. . . 3D BAS . L.
Sensing Fusion Visualizatio Top-view Image Estimation with Collision
n Avoidance
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2) C|X| "1k (Digitalization) — XI& 2 &4t (Avikus) (3/6)
CHF 2Tt 2o

(HINAS 2.0) e Al
. .

lgest A REE

SK 82 180K LNG=24%HM (10,000km, 350hour)

” Oo
J_OI.O

=7
Freeport, Ol = (May 2n)—EH 3,
-

* —
IS 5= 24
(1007HX] AR0jM & 2|23 TITH F,
70 &2 8X|, 30 &= 3|

'S FIRST
TRANSOCEANIC WITH HINAS 2.0

.‘ \

VOYAGE Increased

FUELS
EFFICIENCY 7% Hkl)

7% aagssass

NAS2.0 &3} /Ty Free
M2 QE: ABS AIP('22/6), PDA('22/12), DNV TA( 23/5)
(CH¥St MAL2ELE] 25 sets &

yourself
i from the bridge
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2) CIX| 2 {k(Digitalization) — 20LE & *l2tZA 22t (4/6)

SGHIES3, CIX|YEQ, X-g23HMut 7|4t
ADIE+XIEHE 80 2%

@ step3: B CIX|HEY SHE

=S e

Source: Yara Int'l, 2019 . HH
Step2 =
SHIET | KRR

> Et F2FHI
Steg1 ZASHA §ZR0]

HerdguEH co,zx ol Rk
A7t 5703 1,188,000 15%7 4
Source: Rotterdam port Source: SARSHIFZ AL 2019 Source: F 4P AL 2021

authority, 2019

< APM E{0I& 2105 FUI(AGY) >
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AN
@)
X
>
()
@)
Z
>

SClo] MA Z=|cH =4
XS o srat T MACHX| TENHE
[=) O - L n—

Intelligent Offloading S A : \ 4
X m ; | e
(= e ohef

AOIE ZAH|0|L{Smart . §
Container g b

nano
lo

AIS3 &5
Autonomous
Transport

ADIE E8EY

Smart Warehouse

Ship-to-Door
AOLE & XI&S2}

EENES

Source: NEOM Oxagon, 2022 34
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2) C|X| "1k (Digitalization) - 20tE =M (6/6)

H =
ALIE 29 A|AE) gLt AlEdold

CIXIE t(&Hl HlOo[E])
(G ()
> TI L0 =

—

&7 B
) F!q(ﬁp)) Tﬂ“
E A

A2 QIE{A(I0T), MM 2!
5G SARS 0/8TH A H

A s %ET%&* OIAIEH

27 AL

AIEE =22 & AI=52S
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Industry
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Scholar,

Research
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X&QQ My}t 7|E LeveI(Autonomous Level)

arineVIobilits
Stepwise approach to higher-level of autonomy

Autos '
2027 ~ Level

Maritime future
mobility business

Autonomous

2025~ Level

Autonomous @
2023~ Level Autonomous platform

as a service

Autonomous

Autonomous solution
for boats

Al navigation assistance e S - o G il Marine mobility business
Collision avoidance control (HINAS) = - g — based on autonomous navigation

Apps for leisure boat
autonomous solution

Leisure boat autonomous solution

Surrond view/Auto berthing (HIBAS)
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1A A ME{(RCOA HIAl 1=

i 2 : CIXIS 718 RAAHHERcO DT8R OFEH 7@K X XIsE AFEL| Al 15
O RCC = &g U &0 4% [ D=3} HEE]
| M RAA QRORAAIRE O 01O FMA AJ2H
 OHO] SARUTIZAL (23, QITUAI0} 5)

% FRIE 914 B8 — 9P Connectivity B2/TI0IS] 245
AR

HAZH|MIE] [CH) AIREE ECR 74 (24 74 3 2l M)
(RCC*) (2] HIFHOMS? 2417 ZH (CPEINT O |, THCHRNE)
(7.3 9§
29 Nro} se s

16BE

‘RII0jet+ Al 24 (FAZH 2 2iEge B4)
- DYAYOIEA X AIAH 75 (RIBE 3
JtAgH| Xof
- CHE/ZM 1A 32 24| S8 Hojal 25

- SYE| A A=0%2 HIyYY A% Ui

— — o e«

[ BICHAIRI DLIEIE X RAXIR ] 5 2244 180, 231 9ack 4

x|& 2 =7
TBZEE |,| SHEE |, |MAXNOXAZ|,| 4= AHUMY | RCC 24 @82 S0t
Scheduling B AAY | | (S0 QUEY) (M2 RCC RB) “ BlAL A " AAKIA ORE

* RCC : Remote Control Center

1) DAS: Data Acquisition System / DEMS: Digital Engine Monitoring System,  2) iECR : intelligent Engine Control Room
3) Hi-HOMS : HIMSEN engine Operation Monitoring System,  4) HICAMS : Hyundai intelligent Camera based Alarm Monitoring System
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------------------------------------------------------------------------ . Hydrogen
GISME-LGIM o
FAT : '23.2Q HIMSEN-H4 #4)
v HIEHE 2UME 1Y R&D Test
OJEI(GSOME'LG"VI) * -G 7|.||:H-

(22 2Q71E 20LH ‘dLh)
H32DF-LM @ '22.09(TAT), MIZHl X% 74TH 4% 52
N7th 25 =

1
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|
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\ 1
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G60ME-LGIA : 24 4Q X52DF(A) : ‘24 4Q
HIMSEN ME-GA HIMSEN DF-LA
— Hapag Lloyd First ME-GA FAT: 22. 2Q ‘
{\ |_||L\</|M = On-engine iCER

- 100% Ht0|L
CI Mol

Al
=2 O

HIMSEN DF

MSS(Methane Slip Solution)
ol M &

(H35DF, H22CDF, H27DF)

H22CDF-LA  :'24.06 (TAT)
H3XDF-LA  :'24.12 (TAT)

______________
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