| KOREAN |

Decarbonization
Magazine

o - B

&
qu . 2 ~ ﬁ" '
g [ | -
K is_ ,_flvorldfléading, technt&gﬂiéor to the marit'y industry, safeguarding Iﬂ’e, property and the environment

’ thrbl'ﬂm the pursuit of excellence in its rules and standards.
L » L]
1.5 __ L)
] : ) 1

Spring 2023

ﬁ_



Insights__

Requlatory
Updates__

Inside KR

04

08

26

28

30

33

34

36

37

CONTENTS

Editor’s Note

AAz] X H= M0l M2 Mdetel ‘HHld BIH A

x

4t eiR2A UBLIOK SHS FHE £ YT

CO,| Et&

o
o
>~

ICHE CHHISH CCS2F CO, 2EMM Tl=

MEPC 79%} 3|9] B1ke} 80Xt =2 MY
- 2050 Carbon Neutral®| gt&F

New KR GEARs, Cll Simulator2 Cll E2 0| &1 H=H|

SMR| MEtE 23 2IAIZ(SMR), H& O{LTEA| ZH=TH?

10
rm
>.

2 dEAIR2M UEL OS] M &t

LDAALC| 113 44 gl otm|OpM, THE 291 Bl1=

=] tiEs gz F8 HHO|HM-EHY 5171 (JDP)

HIEHE] KR-UPA, TIEHS G2 271 Mst 245t 32

u]
ol

i
riok

S 7|2 2 1 EFEFASE with KR MID|LF THE




Editors Note

B g2 53 A2 B wEw
gershebs 2 EA o)
=9 ol Wof 247 Pt

|k 314 SOt 912 Covid-19 HH|UO2 915}0] U HEHE HWHSIGOH, WL LAY o|H 1t AELICE 0[0fl CCSQt COr 2EFM 2121 71£0| ST O, 212 LHFSHCCS THL R CO28HM

01Z0] M= Bt5HH| TEt 4 QI EIQEUCE Ol= Hiol 2XIS Hol Atgl, BH, HX), 25t ¥ Ux SRS 2 4 QSLCH

UARSH FUtol| BR OTHEH QB DIFOM, 71 #30] (M2 “2EtA’ Z Decarbonization012Hs

Cf 2 visf1t 2212 7IC2i0 Q&L 01213t M QIS EJE] & 230] ZASHANIT L EUE X5 HL 230 X, KRS SHSMARS 'SHEFASE LHS'S 95104, CII Simulator T15S &5 KR

S8 7RIS DeF R Ttk SlEUTL GEARS'E QI3[0I= 3IR10M, Al LSS Y3t Merg ATARIR(SMR) THY BBt SHY
CCUS' T1% TH 3184 Sofl T3t 714 HHAAS HASIISLIC

St ARbE= EEXI & Cll #AI= 0248 Th&ekel 22EYUULE 53], MI80XH MEPC 2I2/0fIA]
ZEE=HEE IMOGHG &= T=2| 9 +& Uatol| M2t 1 Fek2 gl O A sHE HOIH, T S EISE Tl U SHY SHEAS, with KR HHAAS MBSO e 12 MES 95t
ol Mol EE A2 Hol= O Wakx| 0 StiiE N 2ok & == QU= 2022148 OHR2] XIASULH,

ME s A FRMO AMZ EFTHARIA D 2EA S MERL AR S U & FRIMD0 HEE EFErASIEH= 23AIM £0{|M 00| MaiEl L £ 5H4E MEISH= HS 27HsEHCH J2{Lt S0t

HAULE o2t ME0iM CHA|l M= MEt M0 T2 “BHlY 2 2ots na2{siof EHLC CHA 852 ESl| 22 L2 =M B0 2OX|H0| E2Hs Ho |2t 2o] QJAIR| oF&LICH

A2l ZIBFEM(EFAEIUE )it HHE0 si23|Ae] K& THs s &EHS 215101 T =2 BHIHO|

ERMHO 2 25|00k B KR CIF 2 LIOI MO M D HElS Salf, sHARA Y EFEFAQL 22T 0]5+0f| Chst METHR] QIMOIES
A0of7H= 2023 20| HAITIE HIZULL

LS UM AREE ME-TTI-S2E st MEM'E Aol 12 TIAILICE 1 SoME

& L6t W & otLiTh A UULE S&5-5H- 2854 S MER ARE MU0l QK

AFZ3H| $fot0] edgt Ho| H&UCh

DMXafoR X2 hA o= MAHIH|-2 3 olma)-H

HNEAL SHARMEH E2SES OEH 24 & |RAIZ X7 M= 12{shor & S8t

=)
ol
>
[>
nZ
oin
10
1K)
[>
Im
oM
_.>|_l
o
o
M

ps
m
=



KR Decarbonization Magazine

lnsiIghTs__




A A= HE0f e
MHEFO| 'BH|-E BTF A

XHMICH ZleFE o

HASF(AP Moller-Maersk)2| HIEtE FXI HHO|HM BIFE
AIRIOZ, CMA CGM, COSCO, 18110 HMMOIAl HIEtS FZ
HHIOIHMS LFSHHM ZlgkE MO B0 20| 2/
g &= QUILE HEZ2 TIE AsEDh MEIMe 247t~
HIZZ0| XM, LNG FEIMELCH MEF 7FH0| 27| ME0|
MO ZEE A2 gE2ASH QUL SHAIRE LCA(Life
Cycle Assessments: M AO{Z=T] LTt EOfA 2 [, 20|
HE22 71E AR O 2 24 TtAE HiESHH=
SOl UL} MM HEE FE ME2 2 HEE =
3=US otz RO TH 2 SH7HE e = ol A=

LNG= &7t THA| 1= & 7H MFH QI K|9S RISt /{2,
1IE Az ¥ HESE0 MeoMe] 24712 HiE 0| M2
MEFA H1=0|C} SHR|2F LNG X Meto] 28kst I, LNGO
FEEQ HEO| S AL O] 322 EEmH= HE
SE 0| WASHY HE2 OlMeEHAEN 24 a1t
=2 2HTIAE, ING =8 MHEE 0|28 HE =8 2XME
siiZcot= WOl ZQSICE ESF INGE MEF =2 AtEsH|
HaliMz A2 LEIE FAISHOF ot1| TZ0, A% 7FHO|
=Ch= 5HE0| U

LNGTF st 122 AFSE| AIRHEH X 0|0 1010] Rt
IS0 BT QITAN} 20| LEOHOLY, OFFIE &

F20| EMsttt. 220l M9 A==MO| HEZ0| TSt
20| =OFX| 1 QUAITE OFEFIIAIZ S5t Q1T dt F1=0f
T2 AlZHO| Heet WOt 2Ok ESH AIRI0] =0
el 20l =OtE HOIX|E Mef Az2M ARREH= W2
20254 0|27t 2 He= O &ECE

l ©

2= 9ro Of KT} Al = THE HOIXIol Chah 4 H
5t 4 Q= AFBHO|LE O42{7HR] AMEHR| AFO[OfIA OfE 2120)
0] THet HAIHYUA| K&HOR2 HA5HD, Fixo] sHme
HO| EQILE TaHEH Ho| US 4+ o= AF S0,
ol THEO| MEFAIE I S80f T3t HA|A HIt= A}

st 2|59 7|1ZE MSE 4= US HOICL

=y

Ol

o
Ir 1= ol

.I
3

.I

g O W
0 o4 T

njo
10

New Building Price + Conversion Price

Fuel Cost + EU ETS Cost + FuelEU Maritime Penalty
+ Container Loss Cost

CAPEX2} OPEXE H|w &t
Z|HO| HYM EM

I Azol BHME EMsH| Yo, EHZ 2 gET}
O|20{FEH HHHIO|LMS CIAMCZ 2050UTHA| ErMSH=
HIZS HIWSHEUCE Hly A A2 7|E HEA=QI
HFOR} LNG, HIEtS, 12|10 20304 0|§ EtAZEZY =0l
HIO|R H=EQt e-GIRE MESICH, AISste A= Tt
LQ Al MEFINZE HIS E5F N5

BHAN 22 st 3H=22 CAPEXQ} OPEXE FES 5I9iC
CAPEX= MEF AMZE HIEW = HIE2 E&lsHH, OPEXE
280 LSt A= H|E, 88 AMZ ols EHst= HIE,
2|0 Az Y3 St SHE sl Wst= HEIOIH &4
HIES Zalstih

140
120

100

usb/GJ

o
=}

~
o

57 78 4128 D
1t 620 11 o=

BHd 249 et & Tt 2 HIZS XMlste B2 A=
HIZOICE O FollM SixH CHEE2| MEHIM ARZotd U=
SR == A= HIZO0| HH 2ok 20| ZMEC=
Relst ZHO| ULk ST 2 2ATA HIEE Qs K&
Trs/doll Chst 22X UCH, 8FE #A[TH Yk ol M2t MXt
34 7|8 AZO| O|ZE L UASHHOR O AF=ICE

HIHHIO|R A= Y e-Al2s= A& TSt (= HIHCH,
28 M HIZS I2otlE W 2040 Ol =bd [
AZECH BHHO| g NWOE O =T SHITH SHRH A
HIZM S5 M2 Q6 =2 A= HH0| FgE0] ACL
T2t HTEHOZE HI0|2 A= L e-AH=0f| Uist SRt}
K|240] K[£E|0{0F SHCY.

H=EO TMEE et S=H4AEH 2

IH20fl, MeFst o =0| oLt ol 2 st E=HA d S & A gkot A}
I AZO| O THHE F, T, WHOZ FESH0] 1A
HEME 125H3 T, EU Fit for 55 FAIZ QlaH LHMish=
28 1M HISS MESI0] &k = HIE MAUS EAGIRICE
EU Fit for 55= RE 1128 U= SE ZdS st Al
{7 |XI2, I§F|X| LHS EU ETS L FuelEU MaritimeS E3H
24TA HIE2 20|10 MEA MEE MElste HE 22
StCk Ol2fsh AFtEE st Bk, 2030EATA = ShAd 718k
=21 HFO2} LNG =7+ B =0] Q1LY 2040 O|R0]=
HIO|2 LNG, HIO|R TEtS, e-RZLIOL SQ A=t 2AE
HOZ MUELCY

il

2030 2040 2050 2030 2040 2050 2030 2040 2050 2030 2040 2050 2030 2040 2050 2030 2040 2050 2030 2040 2050 2030 2040 2050 2030 2040 2050

HFO LNG Methanol Bio-Diesel

Bio-LNG Bto-Methanol e-LNG e-Methanol e-Ammonia

B Fuel Cost I EUETS Cost FuelEU Maritime Penalty



UM st EU Fit for 55= IMOS| 24TtA UES st &7 ZX|E0E A

THIOID, BiH= EU 2Ttoll YBtshs Aeto] 3HO| CHALOIXIBL, 315 IMO 7] 0 oo 1600
ZX|2 2ifE sk UL EU ETSE 2024, FuelEU Maritime 20252 E] e HFO HFO 10— H
- - - - _ ) io- I
Al IO, 0lof] AHS3H= IMO F1| ZX|2E= BRIE ZX(o| HHZA HaHK = R e =
3 io- I
(ECTS), Tl&& =X A2 EZME(GFS) £0| =9 =0f| RJCk T4 CO”E"e”tio”a‘ HFO e-LNG 2 — }
| ngine
5 HFO Bio-Methanol | 14 | H—— }—.—4
6 HFO e-Methanol 19 } i }
7 HFO e-Ammonia g T — }—-—{
8] Fossil LNG Fossil LNG 5 T }—'—{
IMO2] GHG L= =7| =X| Afgt 9 Fossil LNG Bio-LNG | 7 #—-—{
10| Fossil LNG e-LNG 23 # }
17 LNG DF Fossil LNG e-Ammonia " ——-—‘
- 12 Engine HFO Fossil LNG 1 —— }—-—{
IMO Mid-term Measures EE) HFO Bio-LNG 2 _}—-—{
I I HFO e-LNG 20 — }
15 HFO e-Ammonia | 4 }—-—4
J 16| Fossil Methanol | Fossil Methanol | 21 H
( Technical Measures ) C Economic Measures ) v Fossil Methanol | Bio-Methanol | 15 e —| |
.............................. 18 Fossil Methanol | e-Methanol | 18 — |
. . . . 19 Fossil Methanol -Al i 12
( GFS )( IMSF&R ) ( ECTS ) ( GHG Levy ) : MetE:anol DF | Fossil Methanol e-Ammonia }—-—{
.................................. 20 gine HFO Fossil Methanol | 17 | H
‘ ‘ 21 HFO Bio-Methanol | 8 | }—-—{
.. 22 HFO e-Methanol 16 ——-—{
FuelEU Maritime EU ETS -
23 HFO e-Ammonia | 3 }—-—{
% Conversion in 2030 Bl CAPEX Il Fuel Cost EUETS FuelEU Maritime Container Loss

e 249 SR E HEE=?

2050ETHK|9] 1= H|E ofAotS ECHZ, 8,000 TEU ZiH|

olLitg & 23711 HOIAZ SHS Heo HAMS

BITBIICL 1 B, LNG RRIMO| BRI 248 Ho=

SNEIloD, £3| 20304 OIETIXIE HFO HES Alg3tn

2030 0J% 544 T/t LNG HRE AIB3Hs HOIATH THE A v e b i
THN0| 248 Hol2ls E20| SEEUUCE NG HRL _ | - Syl L e R e o
OISt £ 2HI9H st 10| £LH 0| YRSt e ol | Ofc CIS0l Hie Sas 1S SOI0L B Gl 8¢ 2
HI2O2 0I5 SIMZAIS TF&F Qb CHoto|2tm & 2 9lCk | THSIUS0E 05| S2HaMo| Exist]| Mo, JXd

Ol2ist BAlY 242 8000 TEU ANO|=9l ZHHO|L{ME

- i \ = AOo| HIFJF OJAF HAO| MLHAO| SiCh| & AL of
SHAI5H 212 200] UAHOR LNG HE0 TFHO| FOfRICHH 2Mo] Tt ol Ul FriHol shEol 8 = Ylrk

o it o o 2 > : EdE =531 HsliMe 018 Thsst AESS zdist
HFO =2 2ebol= Fa80l 280| g WO|Lk , -~

HMSH= HO| SQEHH, THa Al 71o| 240 LRSICL,
HI20| 2H45H]| TH20], HiO|2 CIE 1=
HR| o120l Mate ofsh THE Zs SO thas ofzisidt
sHHo|C} QFO 20| S1E AT SR ECH USHEILHH, #0|2
012 U e-012 9| AFR0| LIS UH|EHE HO|Lk,

1IZ S UE FUMS HFO UBE RAE TR 52 28 7
=
=1

ASSHHL Ch2 QU '- SIRANIS U 12 HS0 [ Mol HA T 1w
- ORSISION, 45 Ciafsh MZ 2 Ato|=0| CHet EH

SN2 HEHD Lk Mt iR S1R0| Chet XA A

24 9l 3 Aled PARISE Ciotst B} B2{0| YT,

_ | Qo= HOIES HiS 52 +EO2 ThiE 4 U8 HoItk

HEFS FRMS| L T2 YEKS R sIfHOR S ' ' 0[9} e B2AS S M HSfte Yt SES BT

Olsh CHFIZ HHIAO| S| QIRICk SIRIB HEIS ZTHS — MEBILIL 4+ QIS Sl

LNG ZZIMof Hisf 7 BISO| S| WAtsf| ti=ol, gt -

CIBE Meisis M EA ST RO o oo

T2 J2) BIEtS 90| olTet 3 30| STNEICiH g

TFH0| St2E Holm, Hio|Q IEFRO! TFe0| S| 05

TFeEICH OF 28% OIA WOIRICIE BEKS F3IMO| Tt

BHEO| MEHX|TF = 4 Q1= HO|C

g ey | =T M2 A

KR Decarbonization Magazine i




Insights

URL|OF MEF H=0f CHS
OFMAF 2B A}S

—o T

I

0

Muloiga M IMO2| EH HBHE RIS DHESHI| $I3H HHE THA AU IS SN THAS| Gl AIROJZHE MZS CHO| CHEF SoiEt  miapd ARLIOIE HRE QS| ALRS SisALS AutolA
9 O 2 &R 7120| HLET QUOH, ATLIOK= RELA OIS Mutol| MX|Tls UDLIOL MHIZRER| IR £2S WM THsEH BE R ALIQE Aldsm, el
OI'EL.IOI-_.I =EMS olzaM Tha THsA QU ChFl 9lz 59 sikz olAlgn LIS HOJE 4 UK, 5 2 HOfTF SIS AlLk2i0H 0| 935 AlSlo| MTHEIX| S oFF AHIZ
=L A O ._.”_7 QICh JR{Lb OFEE UmLioh R0 CHEH =3O B 2uE NS O HIEE 4 QUK it OBg X Mek HITIS SI0IOF Bt 2ol Rialg ?34 gl
5= T mT T ERi5HD /oM, S5 S4S ARUOR T HskE oz SO UDLOKs X2 SC2C XHMOI Ol IHS &l E9I Mutolats SHEE B0l LA THsE BE A
Rt2|0f2iE Holzte of=0f Tt 9l2e Wil 220lCk Eefgt 4 /7] W2olct, AILKZIQ0) THSH0] Babsol ObF FXIZ ABE 4 QUK
_ _ MutoIR2A EM THAZ AIRSHE HS ST, oI BaHE ol At 8t
MBS 22 - e E—i/liR-IPOLOAnLex VI/2801|+/\1EA %g "?L;JHA‘?E\E TréG%C HIHO| LSOlM= S Aol OFEuou Ak A o HE LA E
Sxista oIk %Euorﬂsq Mt 24 HElg 0iZ510 YmLIOLES Mt
olzzA OHHSHH AIRE & Ik BTk O] T3t 1H53!

=

TFEOIX2E, =4 2F8M} slief 2F80| xjo| & A0} 3k=
2|2t A0 A= HH|9| X{0|Z T2k 20| 12{stitH
JI=H HH HEHE 2= ofLT

- SAH0|| HISH M2 Z7H0| SFEE0] =5 At EA Al
CHIjofl ®2Fo| i, @29 1S KIS Eh2 4 GlOf AL
19| & 2 THIE MLHOIM AAZ SHESH0{0F SHC.

Ot StE &30f Hal=X|
at O.jE O*ELJOP— A1 94 g%o =0H 7| _—rxoqog =)
QUE|Of AAIZTIOA AAEICE =, UDLIOFTE MU =&

U= "BLR9| 72N O WOFAH| =Lk

[ I‘l

-
Al

=
o

T

) kOI‘

____J—

KR Decarbonization Magazine KR Decarbonization Magazine




Insights

otL|of AR RE
MAS BSsH| g oA

ALLof ARl 3 M= IS5 AIAER MZEX| Qs 2HE
AT ML, O 2HEE 112 XISt H=9
HHQt RAFSICE O[2{8H MH SMEE HIZC=R Y &~
UE BE F& AU2|29] AlHO0| THs3ITE =& THA0] tist
OPM ZX|&= QlatMof Tt S (LEL) o2t SAof st
= ESH THE0{0F SHT, THAO| ARZHO| S5 HLO]|
QS OIRA| L= 520 & 38 5= & RIS AZHYL
& HIEE 12{st0] BHSI0{0F SiC o|0] SAtolE o1
L& THO 2 sk 7|E0] oM, Muto| L& SHu}
FASE ZHY sk TIENS MU0 M8 & QUCh 8A[TL
SOt HIBLE & SFHOM HZO| Alkst dsks FA|
ot= X0 WR L& SE(PEL-TWA by NIOSH)= 25ppm
OICL O] Y2 =& 518 &2 RHFHUCE HEE1 UCH
O|E MH0| HMEsh= N2 S&s| &f2XO0|Ck Eot TA[Z
LERE HUO| Alfst Hekg DXl sk £ Fsto 1
SO TATHMUO| = EEIA| == 5t0{0F SH=|, AEGL-2
=0] 220ppm22 sh= HO| g2l =o|Ct

A sk TIEUS Mo HEAIL M, M2I0] &k 25ppme)
QELIL|OLOf| ZPA[TF = EEHLE 220ppme] IO THA[ZF
LEEA| S st= W2 THsSHF? 0l0] CHSt ]2 CHE2
LDLIOF =ER0| U= A A FH9 Do SETE
25ppmO| E|H TtA EX[I[7t BEE 22|10, 220ppme Al
A= A|AEIS FAISHD TEA HH ZATH S 2= o MHIE
5= HOICk

RXT- A

SEYS TH5H Y 5 ALIZIQ0| SHS MHERE R5E
4 olon, F2 =520 tistol CiS2t Lo| okH ExiZ
gozA Melol oriS BeE 4 9l

REEL

IGF CodeQ| Tt QFM Tl 79 ZMEES
XM235l0] AMSE TtA QP 0| &2
FSE £ QI 0] BR ol 79|
A EXE ARLOF =& 25ppmOflM
BEIF 22|10, 220ppmiIA HZ AJAHIQ|
HIAEXIE =2 MESH] 7|3 78 4R
LIOF TIATH RYUE =+ Sl 722 Foig

AL

(912 ZHIA Y @3 olHe 7

T W Tk AT 2O S5 25ppm
OlM BEE 2281, 220ppmoilAd= THA HIH
SR 2S5k A= AL FAIE0f 71
L tAFE Rt S22 Meke + UL

AL A

HHE LHIOIM 29| 2 FH0] At
H2e SHlstd, HUEE 212 Tt BA
17 AELOF == 25ppm0ilM BEE 22|11,
220ppmOiiM= Tt MH ZRF ArEstd
HHE 20| SR F=5 2L HAE
Mofgt == UL

- RO HE Al

U2 =2He d2U0F dzs 42Uot
2| HRE Sl s 25ppm2E M LsHo]
HFESH0{0F SHCE

4712t 20| SHH AE dEioM Edots =5 TtA=
LE 518 55 UEAAI= 2HIE F8icks HO| Ttsets
AAHOINM 2HQISIRACE CHEL B3 {9 3t = S22
QI5h E450] b3 = WHTH YR = BR0l= i ==0]
s, o[ CisiM= 23S S=S=2FH 23t 83
{0l SFAHTHEMSEA| A5 Sh= QP XIS Bt 2N,
HI&h &&0] 2 THsdS MIHok EESF BHAO) Hi et a2kl
CHH|SH AS Thseh ThA ML TR Ax|et 3l d8d U=
HI& TS HIES +Eoto{0F sht.

BE ThA SEU0| sS4 TS MFs0] o
OIS S 701} 22| HOfH HIRISFHL HISORM OF
T{020| BLIOF TA RYS RHEHSH0{0F BT 2t@LIof
S 7242 25ppmS HH2 HOlE|0{of BiT,

012/0i|E S-40j| CH3H 542 OFH AFIO| THIEO 2 Taii|ofo}
SHRITH AFT| CHS SaH 71 OFF el ‘98l 4% S|
UL THAREE MeIo| H5'S MBS 4 UCKD Al

St

OFF A Eo M

AEMHRIS AZ9| b #EO0| Qskdits CHRO| RATHH,
YRLOF Hzs =4 LHRO0{0F of7| 20, 540l2t=
MZ2 A E40f tist SE oFH +=F0| &2|5|0{0F 5t
SOlE OFM =0 Relots =& 518 55 Feliok Sk,
O[01M, 11 OFH &5 BIESH| Aot M940f| 275 = TIsS
Holstl 1 TlsS 8ish| Ast M @HS HESo{of
St

IMOOIM= At CCCBAIRE YZ2LOF A= HES THESH|
AIZSIOM, 20241 THE k2 2 2025 HE X|ZQl WeE
SH2 20| ZRIS Trot QUL THE 2R 2ot
=0f oHek oFF EHEO| S F1 UM, 02 3=
2! Cjefst 2orel AdHOIAM =0l TSt OlFE MTIstd
OFMM S 0)| CHst 9/ HS L1 QU EESE =2 LJoF 7129
M| WM LMSk= LU0 ERI9 S HIS TIE2
MEPC®} 5101 THESH | = SHRAL

ol rol

m]

r

CHat IGF CodeZAl "YELIO} A= #E TS WA A
SO0|H, IGC Code®| "ALZL{0t 2k=2] A= AFZOf| et A&
HEC| B8R IGF 2ot A= A8 T 0|0 0|5 T[HIC2
IGC CodeE &= HOZE RIS O AM=ICE LNG H=2} LPG
AZ0i|M J2f5IRAX0| ot A2LoF A= A Mg MEk2
Lot 2etMOol & HOICH [M2fM IGF Codell "RILZLIOF
Az 78 LU HEO IGC Code] ‘SH=2| A= AR TSt
T L0l Algs| T 00k 2 HO|C

O HE2 Hadnt Hsid0| S5 00F St & 7=
OFM ZXTh /> EE M Hot= Ol 21HX0[0{0F 3tk SA(0f
oFH ZXIS dddoh= HO| THsoto{0F st OIF #feliM=
a9 Y HHOIM HZLot TETE MEF 2K, MEf
HEAY, OFH Mt S Y2 LO0F A= ot dhedE THefst 20t
OlHE +Zshk= HO| Qs KRE 20FE F0| T2
Yot A=0f TSt Chefst ofHg =1 oM, Medit
Aoid0| 5= Lot 7215 ek UL

ZLIOF FZIM AICHTE
HX| 24 AT

IMOS| A=L|OF iz Mt Z AIE e H 2O A
THEO| 2025ETHA| 2tEE o= O AL A0 HEE
QFMSHHI AotT| HaliM= QP A8l T1E =2 =8,
Of710il &Ttoto] MC| W, AZLIOoF AH|| HH| 3! HAY,
Yot AH|Q| 2 Iiwd HE & 214 4 ot S0l
SR AtdHOIM= 2ELoF Az MEtel oFdoll CHst
L7t AXTE A 712 MO HHEE S5l A HoI=
MRlety HE'dh=s RO ES3R0| 'S SR AR st
12 ROk &, YR2LO0HE Mé A= 2M QHMSHH| Atge
= QAT MG,



et S8 AOHE did|st

| =]

CCsS2t COo: 2HHM Tl=

Mat

ol

[ EMEHYTSI MR D

© Ol

%‘m:.-f“ T T e I ] N e e o i S M T S I [ (R R Y e S I —
‘_=!“‘ . i e L il ., — — — T O~ W— — —

B — T e S U T W T T " S—— S —— " s O — e+

" T T ] -, " = L ]
NP S, > — A (T ARAT | ST |/ AT Ty
T+ < T . o e,

Value Chain @704 9}
LCO, &1 7= TS 9

O|LAX| Metof| 2
CCs gl 254

11 HaH| tHSot IRt st = HEQ| 20|
HEEHM, MER M7 =& 0|0 CiSst=
AMAHIQ CHFSH =240] O|0{X| 11 ULE 2 HH=
Fit for 552} FuelEU Maritime 59| A Qo2
Qlst HI=LA HStof| CHAstOAL iR EF6
SHH, ZIEHE A=, MEF 29| M I TIHLife
Cycle Assessment) S =215t si{E0| HO[X| St=
2MS2 Aol ULt O[2&H HHahe= AFTH|
HMERoAM ojLin RIel, s YHY MES
Tt & = Uk oA 20 LNGTE
SEAFSHOf Tk LNG =54 271 0| Z AFHIE
HOH2E, oAl A0 Lol Q= A S HE
30| S £0ofof O|E ¥sks O HH A=
ZT ULk

EtA S EE SH= oA TP S A Bhsk|

2 HSHE FRULL sifat S0 L2 MRH YO LA
MAFHES BHESFHLE 4, tPL|oF £ BER
OLUXIZIe 20| Mets YHsH= T|YHE QUL BP,
Total, Shell, ExxonMobil S CHEZEQI 22 0f|L1X|
TIYS0| =2 MA EHE ‘HM HE Dt Shat S
S HElg 2HERCE 20|22 E2 0|0 O
22 1|HEO| =4 BRHIE AMAISt oLt S/ Tl&
FEOZ2E= MATAL}F E2 £A7FTH Hehs &
HO|H, Mt 22 40| MA =5 EHM5H= CO,
£ o= X2sHOf Stot= AFROICE AFAAEH|
CHE CCS EZEZMET M MHIOIM ZHets| RIsHE| 1
UL,



=2 CCS IZNE St
CO; 24 AE QImato| Lo

L-22|0] Northern Lights Z2XME = x| TH&F T2 Q=
CCS Z2MEL MH Z/Z=2| Open Source CO; Transport and
Storage Z2MEZ SHL| QIOMH, Equinor?t Shell, Total
SO| HELHZ Fofsot1 RICt LE220| A= LIZREH ==
NEATA| MEIOE COE +&5h= HEE +Hall s 2
HOo| MEts HZE F0|H, 20244 £ SX= 1508 ECO./yr
C =L CO; Source= 22 52| CO; Source0| = Injection Site
£ HEfetHM RE T7IYS0H 2 52 210 UCh HEHE
Porthos ZEME= Xt= | CO, Source2FE| MO|Z2[QIS
£l CO.E MEEI0F ZHIEE HubOl| M&EsH =, HEHE
10t 20kmOi| HARISH 0L ThAN MO F=USHOAL STk
HIZ2E TrASIAL EBNO| sA! 7|0[H, 2026 A% E 250
Ot £ECO/yr U2 SEZ ot U F Bayu-Undan CCS
Z2HE= Darwin LNG SHEM Ldct= CO.E 2R
9F 500km 0|9 IO|Z2IRlS Sall L TFAMO|| Fsh=
Z2HMEZ, SantosAF1} s 7|¥0|C} Santos= S4F Moomba
TMAMOIME CCS TZMEE XISHStHA EASE ALHE
MEZOZ ZH|st Q/Ct 0= ExxonMobil2 22 77+ S0t
CO-EORE #all CO. =& & T =S LR,
OI=LJIA|O}F PertaminaAt?t MOUE Esl Offshore CCS Hub
= HEE 886t UL ExxonMobil2 Z42|O|A|O} Petronas
QIE CCS ZZME Het HEg 2ot UM, Sarawak
ol2 1k TIAMO|L W=k COp TIATS CO; AMEAZ
=olgt QL X2 22 242+ CCSE ZEekst Low-Carbon
Hydrogen Hub HEg ZESH|= FHCH ARC{OR2HH[OHe]
Saudi-Aramco, 222! Petrobras S2 C0,-EORS Y= &=
CCS TZNMEE EHEAMCE HO HE LKA 7|¥E0| CCS

m2MES RS HESHD 2SS U 4 Lk

IEA(International Energy Agency)= ™ MHOIM 2 =9I
3539 ME CCUS MH|OIM 45002 ECOy/yrE E& ot
QN 22 HEED U= CCUS TZHE= 3000 THO|
S5t 2OSICh IEATE EXMZE XXSH M2 2dst Co,
I T2MEO| HIsH CO, =& M QII2tof| CHSH FAFIt
SE5ICH= MOl SiMEME IRE CO0) YLEatE 48
& U= FZO0[01M, 0|2 MtET| AT Co, & & A&
QlI2}ol| CHeh EAFIF IH kst ULE LCO, =&M2 CCS
ZE2NEQ| R0t 2 HE| 0152 Hsh 1 TR0l M7=
ULt E3] 500km 0|4+ ZHE| &2 HlsliiM= LCO, 2EHMO0|
o 28XolM|, Ciekst IEIACZEE COE THNS &~ U9 H,
mo|z2t2loi| HIsH "HZE 7[7H0] HTh= A0 QUL A=
Northern Lights Z2HMEZ 2|5l 7500& CO, &M 2X0|
ZZ0|M HZE £0|H, 1,450E CO; =54 10| Y20 HE
ZO0|C} LCO $=2ME2 CO, 51 E{0|d HA &0t A E =0,
Hl0fl HEQIE, Z2tE JHAF, AL OfEHEa], TakA
2HZ23 5 F2 &0 CO; 512 HO|d HAOo| ZId Z0|Ct
mo|Zafolit 52 E0ld, LCO, £&8MO2 AME Multi-
user Transport Network 7t #ZE/HAM CCUS ZEMEE= LS
EHGHE HOZ O AL, LCO, UM Q& FH ZTH8
HOICk ClarksonsE CCS Z2HMEQ} MHIE 0| EEE|= LCO;
FEM EMLM Ol U T S BT, AH S #HISH
& Qe HHE OfXITE FTHEO R MME = 2| TENEE
SAOR U2 1 CO, +&8M0| Y2 RO = MAUst ULk

U TIgE2 =2 BHE Adsioh] Hsi Chkst FARIZ
MAlSHD RACL SHHAMSRHE 2030LATHA| =2 AR} 30t
HE Egoty, =4 XA 70THE HASH= HE BE=Z ofd
UL CHeE SR O =2 AR SHHITE UOH, LNG =S
St 22 F4 MA 3 ZZ0 =S HO|H Ol Wsh=
CO= CCS ZIZNMEE E5{ x2/e 0|MO|Ct 0| Ssff
SATHHEOIM CO, 2 st JH Tl Co. slE Ho|d HA
Tl&S st RULEL SK ERSE QUMM 240 MHsh 4
ZHE HME XSl S0I0|, LNGEZEE 82 $4AE MASHD
OFM ATHSH Santos Bayu-Undan CCS ZZMEZ E3| o7t
108t E9J CO-E AMelgh HI=OIC OIE HHsH 429] 40,0005
LCO, 2 HFE HI=5t QICh

ol

S22 MATHHES T SEHA L HIHA SO S
CO,2 X2l LT OHLR| 9Tk 3H2 B MBS
ZAO2 E3-1 TARS (O, HEAZ Hatste HES Fl3t
Z0IC}, B HEE KRS 408 ECO/yrAISH HEZS
20 CO, HIE2H{20204 691 56200t E)0j| HI3H 20| £E
ofCt &2 20304 st=2| NDC SE = 1,0302+ =0|H,
CCS 4002 E3F CCU 6308 £2 HEI5HD Lk Mot
CHAZ0 MEATH 225 sHRE| FMols 2ol ZEE
CO-Z 5ol REAZ Sulslior B THsA0| =Om, M2ty
LCO, 28 U2 0fAVEH 4 QICk CO, MEATHBA| o2
CO, &2, S5] 5121} Y B2 HO 5fo] HEAZ 0.2
I Zutof 9T, M2p LCO, 2EFMO| S25TF A7 7|20
CHsHME 2HAI0| HAID QUL

Value Chain & 0|A 2
LCO; 2HIM T|& &

S LCO, REM2 Meet M& SFd 28 He Y
A TIE0| RO QK| 42 AE0ICE CO; 4 HES(Phase
Behavior)2 &0t sl AN CHER &R, LNG, LPG
S IH T2 AR-M2 = A-AR2 59 ZHOIM
255t LNG, LPG, |R2t Hal, LCO= BIEA| X 0]a2)
U M2 THO| 25 SEE|0{OF SHLE =4 CO2| MEH2
~56.6T, 5.17bar0|H, TUE HHZ k51| s LS
B.A7barECt =11 2= -566CELH =0t0F E210|0F0|A
MMS I = ULt EtskeAstEtEe 1hardiM NS
SXIGHH x| AFEHOIXIZHLNG: —162T, LPG: —42T), CO=
MBHEL =2 252+ 233 RAISHOF S kM Type C
BI37t 024&|0{0F SHCE SR CHRFSH LCO, 28t AT 2to|
MAIZZD U=, el 5 ofuf et 5 0fa |9
LCO; MZ& ZTHO| Lh=L}. Zali82 =42 ZZHOIA 20bar
THA| HU= Y3 E O|8sHH MAst HHIE WFA| 4A(DH
HUS2 G5t 50 Olst FXE ZHOIAM 7barMtA| HU&=
RI5Q Rfjotst MH|IE oTH 2MSHOF Stk AIZTHA| CHESE
LCO. & 301l CHalAME= o372 THEO| B0 E=st AHO|CE E3|
Loading/Unloading &=40flM &3 L LCO, RAMS 2k,
X|Of7+ZH O|RO0{X{0F E2LO|Ot0| A MM EE=T |3t AN TS
2 UL JLy S/ ME - AT SRR L0t [T (S
SEFO| MM QUA| &1, CO, At MH|= THe: SO|Ck

LCO, NS CCs ZRMES US| HEElT| o)
ZAI4, MEAF SOl 25tel= 2T} OHIH, CO; Value Chain
BEOIA AR BHAKSO| M TIBHOF BTk Etx ZB
AlTHl 270 HSHIA A Aelo] 11 HHE 222 9f3
Ah-3h91 24Hl0] 7125 @2{0] Ol M=iCt ZL5HTY,




=
Updates



Requlatory Updates
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KR Decarbonization News
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Cll S2 = &1 =29

GHG Emission, Authenlic Reporting Systerr

GEARs
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Source: KR analysis based on data from IRENA, 2022. Innovation Outlook Renewable Ammonia
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FmeT - S In keeping with our passion for the protection of the natural environment,
ER P 1 A Py ,v'_a KR offers survey and certifica_tion sgrvices for ren_ewable energie:s, incluqing wind an_d ocean power.
A £ ﬁﬁ KR is continuously working on new and innovative green ship technologies
4 _ _ : - e to reduce emissions and fuel usage, using these advances
e s £ ¢ £ g S = to enable our customers to meet their environmental goals.
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