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OVIDING THE BEST SERVICES,
NG A BETTER WORLD

KR is a world-leading, technical advisor

to the maritime industry, safeguarding life,
property and the environment through

the pursuit of excellence in its rules and standards.
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(Unit: mil. USD)

Year 2024 2025 2026 2030 2035 2040 2045 2050

MO | ECTS | 62 109 | 159 | 159 | 159 | 159 | 159 | 159

o GFS 0 34 34 90 208 | 437 | 888 | 1,118
EU | EUETS | 4 7 1 1 1 11 1 1
e goell |0 2 2 6 14 29 58 74

Total (MODCS) | 62 143 | 193 | 249 | 367 | 596 | 1,027 | 1277
Total (EUMRV) 4 10 13 17 24 40 68 85

*JIE: ECTS(= EU ETS): 90USD/tonC02eq, GFS(= FuelEU Maritime): (2,400Euro/tonFuel)
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Aefrol EtAZIOrE EHE 2030F 40%, 20403 80% =2 A5 A4 GHG

U122 2% e S BIIBIAC

Carbon Intensity Reduction Target

2008 -0~ 2023 IMO Ambitions

(%) 100 —G\ = Carbon Intensity_IMO
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2022 IMO DCS HI0[HE 7[2te = ARSI 022} 20| 2026E71A]
Ollet Cll 242 E7 oLt

£35| Ship Type AS| U5 MEI2 42 Cll 822 AlY 22| Al2lS =ttt
SEEMP Part Il &210| ZL8FA|2F Ship Type B, C 2! D2| Z0= 7142l
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Expected Cll Rating

Ship ;
No.  type Name Delivery ,4.9 5000 2021 2022
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2023 2024 2025 2026
1 Al 2017 D B B C C C C C
2 A2 2017 A A C C C C C C
3 A A7 2016 C B C C C D D D
11 A1 2015 D C C D E E E E
12 A12 | 2015 D C D) D D E E E
29 A29 | 2011 E E E E E E E E
36 B B4 2019 A A B B B B B B
37 B5 2015 A B B B B B B B
41 C C1 2016 - B C B C C C C
42 C2 2015 - B B A B B B B
46 D D1 2016 C D D B C C C C
2 23| UE (B, 2L 3)
GHG #=2 ?leliMe UM 2= 2p 180 2 THES 2T C =M 28
ZAE S MIYAS HESHOF BTt =, HAks A 2 &5, 25, F4
Y, otz 25T S €2 72 2458 I Ee R HHUZ AAH2
HIOIH &2 S5t0 Cll S80| 2 A90] tiet Hels =4std, Cll S50|
=2 99| 2YUTEHS HIR|0FYSI0] 24atE 28 70| =222 THESIO{0
SiCh COz HiEZ 243 25 IMO DCS HIO[E{Qt A18F] Noon ReportZ
AHE310] 2 ARLRE S AL 0[] [f2 I'_S_go IHES 24610 A=
ARS F50t1 Cll Rating C FAIE #ot 7ts £25 ZESIRL} 121 Cll
S0l Y2 F= TR, Fouling, ShAf A1, Anchormg Yot Y S=
EASIUCE
12

IMO DCS Data Analysis
: Required Speed Key Factors Affecting
9 parEen (e for Cll Rating C Cll Rating
+ Cargo Load * Actual Speed-DFOC + Speed Reduction + Design & Reg.
Ballast + Design Speed-DFOC + Change of Cll Rating + Ageing & Fouling
Maneuvering + A/E & Boiler FO + Sea State
—————————————————————————————————————— Consumption (Wind, Wave, Current)
*Propulsion/ | | ||
Non-Propulsion Anchoring & Berthing
2o e A B4 Ageing 2 AEE|R| QIUAAIEE Fouling2 Dry Docking =
23 FRE AEEIIC CIAR! E40)| THE Feks HESIUCH silef JEH0 HE &=
SA0| Lot HMGH=R| = =ZSIXCE. BE8H Anchoring 2 Berthing HI[Z0]
HEtS AERIAL,
B0 s NS
-@- Speed-DFOC Curve (Design) RN il
-0~ Speed-DFOC Curve (Fitted) || [ [
70 | @ Speed-DFOC from DCS Data ]

i T //

a1
o

Speed (kts)

Req. Speed to get Reduction Target

Get DFOC & Cl _' //

according to reduced

DFOC (Ton/kW)
S
o

18.0
17.0
16.9
" 16.2 %0
60 % 16.0
\/ 15.3
15.0 15.4 Limitation 20
4.2
14.0

@ Required Speed

‘IO = I . =
130 -®- Annual Avg. Speed (2019-2022) \%1

12.0

2018 2020 2022

5 7 9 11 138 15 1
2024 2026 2028 2030 Speed (kts)
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! REPLACEMENT (25years old) —

PATH '23 242526 '27 '28 '29'30'31'32'33 '34 '35 '36 '37 '38 ‘39 '40

COz 22 S QIst 22| HIRHORE QO] ZESH 3% 23|=E PATH|. Operational | perrhance Bio-Diesel :
1 Measure | Antifouling i
TH5 YRR, HIO[Q T, Of| R A1), CIHIAR A K2, M Eb - T Satishying
_ - _ PATH| Operational o . S|
IR ZAZA| 7708 SN S A-251FCY 2 IE)/Ieasure Pﬁnﬁﬁigge Bio-Diesel Ig - (AALirSLubrication System) ta;%%gby
1
PATH| Operational | p erigh E i
22| et Hg2 8t E2 A1y CO2 HiEE ZHE 40| floll 24 3 | Measure | Antioung D SleeDiee) i
ain’ 1
DMS 25F510] H2EIIOM ANSH R 2| HIOF 2 HI2. 1} 52 2| ZUAAF : : i Yy
NS X0l A80IU 2 AA[el | 2 HIE, 21t &2 AT 2AIY " PATH| Operational Perfci)_‘rlgmrj’ance ESD 00es : ?atlsl}/l?g
AHZFG A 4 Measure Antifouling 182 1 arget by
d=ro L. Paint ! 2033
. 1
PATH| Operational | perforance | S | LNG DF LNG DF |
5 Measure Antplgﬁmg E1J (Fossil LNG) (Bio-LNG) H
1 . .
PATH| Operati o e | 5 ' Vethano Safisfying
: : : perational | performance | § Methanol DF ' target
Paint 1 1 2040
H 1
PATH| Operational Perfgr'%%nce s Ammonia DF H Ammonia DF
7 Measure Antifouling | D (Blue-Ammonia) 1 (e-Ammonia)
Paint 1 i
High ESD1 DF Engine
Operational Performance o (EPLO, SAC, VFD, ESD2 Za|dior M0 w2 AN =7
Measure Antifouling Bio-Diesel LED, BOILER, (ALS, WAPS) (LNAG&’:T"]etnha)”O" 0ces et %80 W= 34 37t
Paint PBCF, PSD) onia
ot 20| 2= HE0f| Hel St s FASIRH S9E HIES
B0 ZAld HIHE AAISIRICE Of2ff 132 et AM810]| Tt Z2E +4
HISS BOIZCI. ZZ20t ZR30| =2H|80| SF2 Hinl, ST HRE et
ESD: Energy Saving Device VFD: Variable Frequency Drive ALS: Air Lubrication System AHEO = - _ I 1L =
MERS 20394 0|2 4= SHO| 225H4| SSot= £X|1E ERICt 1822
EPLO: Engine Part Load Optimization PBCF: Propeller Boss Cap Fin WAPS: Wind Assisted Propulsion System B = &= S8l 3501 Xoh= +A1E =h 1
SAC: Scavenge Air Cooler PSD: Pre-Swirl Duct OCCS: Onboard Carbon Capture System = o] ZR0fl= 2039F0] 7| M BEo| 22| (ex. MEf LHA| &)7F 22
oftt= A= & &= ULk

Total Cost (mil. USD)

o)

200 eplacement

|

180

160

140

120 = - !
= Not Rdl

. - v < S —— S . ached Target

..... 1 1
© . = ieyearad .. ' '
) 1 1
© Y S e : :
.... 1 1
1 1
40 i i
. ] ]
20 - : :
1 1
0 P

® < 0 © ~ © o o — o ® < ) © ~ © o o = o~

™N N [} N N N N (<2} o [s2] [s2] [s2] [s2} (32} [s2} [s2} [se} < < <

o o o o o o o o o o o o o o o o o 1l o I o o

N N N N N N N N N N N N N N N N N N 1 N N

""" Nil. —® PATH1 —® PATH2 —® PATH3 —® PATH4 ~—& PATH5 —® PATH6 —® PATH7
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A7|of 22 WS Sl M 258 AHO| 0H2Hg 7Hotol| XA Mets
AESI TWIISIYCE 24 EEtASH ARZ AYEHHS Tt OFRH RX|Z
BHA| 941 SIA MEHE 28 Al MY 25 7|20 2 4620 £ HIRQ| 2|0l=

22 2
1,468million USD' 2 & 21%2| B8-S HLe 4 AUCh

Fleet Total Cost (mil. USD)
8,000 PATH 6: 7,052 m$ (+3%)
PATH 4: 6,992 m$ (+2%)
7,000 Nil.: 6,875 m$
6,000
PATH 7: 6,559 m$ (-5%)
5,000 PATH 2: 5,597 m$ (-19%)
PATH 1: 5,552 m$ (-19%)
4,000
3000 — S ... Nil.
~@— PATH1
2,000 ~@— PATH2
PATH 3
1,000 —&— PATH4
PATH 5
0 —@— PATHG6
» ¥ O O N~ O O O = o M ¥ 1w O N 0 O O — N O ¥ O © —@— PATH7
N NN N NN N ®» MmO om M o 0 O O O O 39 3 3 5 <« 5 <
O O O O O O O O O O O © © © © © © O O O O O O O
N ¥ & § d d ] ] & & & & 8 8§ 8§ & & & &
o = = = = T =
Of2H 182 2 A1810f| Tl = Yot &2 2[4 4&8 ALE HA[SH 0Tt
1 - 2017 | 2041 2039 143,905,073
2 - 2017 | 2041 2039 136,123,864
3 - 2017 | 2041 2039 ‘ l 136,076,178
— A
" - 2015 | 2039 2039 l | 118,520,319
12 - 2015 | 2039 2039 l 119,450,535
29 - 2011 | 2035 2039 | 98,275,630
36 - 2019 | 2043 2050 | 243,235,104
— B
37 - 2015 | 2039 2040 l 207,060,944
41 - 2016 | 2040 2040 l | 62,438,649
— C
42 - 2015 | 2039 2040 l | 74,255,767
6| o | - |2016|2040]| 2039 | | 46,528,237
Operational Measure Antifouling Paint ESD 1 Bio-Diesel Ammonia DF (Blue-Ammonia)

Ammonia DF (e-Ammonia)
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[ | Bio-Diesel (Target Dissatisfaction)
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Hydrogen production

(Mt) 600
400
200
2020 2030 2040 2050
B Fossil = with CCUS
Refining CNR M Electricity
=X IEA

Z HIH &R WA 2 AHIZ
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w4 25 £EH: ADLIOIRE MBSt

FAE 250 ECZE Uolea FHZ Y 26
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Share of hydrogen fuels by sector in 2050
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World ammonia demand outlook
(Mt) 400 N Hydrogen for energy and industrial use
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I Industrial and other use
350 [ Other fertilizers
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Direct Application
250 = Total
200
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50
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2010 2015 2020 2025 2030

=M : S&P Global Commodity Insights, 2023.08.
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