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WAPS, Wind-Assisted Propulsion
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EI; : GHG Intensity of Fuel j

E‘.le EI; x Energy
J J Energy .1 : Total energy used from all sources

GFIattained - Energ
Yiotal (Fuel, AMP,Wind, etc.)
GHG Fuel
ey | | — Base Target e Fuel Transition from HFO to ZNZ or
(g CO.eq/MJ) — Direct Compliance Target zero emission energy
e Improvement of Energy Efficiency by
Operational or Technical measures
Tier 1
Eligible to
receive SUs
INZ TN
2030 2040 2050

Tier 1 RU = Annual GFI(Direct - Base) X Energyotal X $100

Tier 2 RU = Annual GFI(Base - Attained) X Energyiota X $380
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GHG Intensity GFI
Fuel EU Maritime IMO Net-Zero Framework(Mid Term)
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(KR-POWER)Z 7H&sotal Ut 7HEE &= ©HA| M HefE ARMO| HES & QUL E5| |AES
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POWER Phase I
Data Import
+ Ship Spec. — POWER Phase II
- Engine Spec.

- Performance Spec.
- Additional Calculation DB
- Oprational Data(W/Water)

Data Statistics (+Viewer)

-FOC

- Operation Status
- Speed

- Power

- Draught

- Trim

- Rudder

Operation

- Wind

- Wave

- Current

- Temperature

Weather

Virtual Voyage Case

- Departure/Arrival
- Speed Profile

- Draught

- Trim

- Hull Condition

I

Voyage Simulator

FOC -FOCin Calm Sga
L - FOC due to Trim
Estimation
- FOC due to Weather
ESD - Fuel Saving
Effect from ESD

- FOC due to
weather

- FOC due to
Draught/Trim

Operation

Maintenance | - Fouling

- Combustion

Engine Effciency

Performance Analysis Advisory Decision-Making

- Fouling,
Maintenance | Painting,
Engine
Operational ' Speed ,
- Draught and trim
measure
- Others
- Fuel Saving
ESD eff
sDeffect | omEsD
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&2 CHEAQ! HIO|Q HRZE FAME(Fatty
Acid Methyl Ester), HVO(Hydrotreated
Vegetable Oil), HIO|Q OER=(Bio-Methanol),
HFO|2  LNG(LBG), Ofl&F&(Ethanol), SVO
(Straight Vegetable Oil), F-T LC|&(Fischer-
Tropsch Diesel), ¥12||0|=E &3l (Pyrolysis

oil), DME(Dimethyl Ether) S0] QICt. 0] SOIAM =
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B Ethanol
B Methanol

B Liquefied Petroleum
Gas(LPG)-Butane

B Liquefied Petroleum
Gas(LPG)-Propane

M Biofuel
(Reported Under Other)
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(Reported Under Other
before 2023)

Quantity of fuel oil used (milions of tonnes)

2021 2022 2023
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FAME®I HVOQ| &t ks

Bio Fuel

SVO

Qil Cro|
N Straight Vegetable Oil

uco

Used Cooking Oil

Processing

HVO

Hydro-treated Vegetable Oil

4 FAME
Fatty Acid Methy! Ester

O HIOIR A= SOME 24 Si2Y0M 71 F A=s 25 AER(SV0) = HAER(UCO)E
W2A H8E1 A= A2 FAMERP HVOO|Rt  7|8rO 2 SER|ZH At 140l 2 20|15 2 2L,

» FAMEZ &R0l TS Mol 0|0 AB{SH(Transesterification) 2H&E A AT
At PATHEOL U= O| AR A T2 20| H27F = (POLAR)= W1, Aot 23H0]| ST
b &7| A& Al SepPHEA45H | 21, 2HEd0] HOJA| = HO|Ct.
» HVO= B =0 45 H7I6k= =438} 22| (Hydrogenation) £ S0l 255t A1 AAE |79t
O| ZFH0j| A 223} EtSI4A (Saturated Hydrocarbons) L2 2 ZEHE|H, QA L1241} 51540 2 79|
SUoHELZ 7RRICY. w2t H|=d (Non-polar) &S 1, AFsh QF4 Qa7 24J0] SFOo{LIC.
FREH 212X
0
HS —0 —1—R
0
SVO H,C — 0 —1——R
EtA 015 Z28H(C=C) — 2 XE3HUnsaturated) 0
HC —0 —1—R
- 242 (Polar Oils) HC—0— 0 g
FAME h—o— T =
0
HC —0 —71—R
HVO - I3 E+3t4= A (Saturated Hydrocarbons) c o oo o
— EAOIE 2R gS, HAH 2 g EEEER 3 /\C/\C/\C/\ NN\
D'sé'_lllate -H|=28 22 (Non-Polar Oils)
ils
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HIO|R Y= 0= =4 si2mt ek At 79| ULt &E Hze CLHE A +HO] A[eH0[01M
= JYOlek= SQct = AP EAfleit. &5 dHMez =2 HIES H5E & W W=,

=0F= Bt Z=-2 2folf SAF (Sustainable Aviation HVOZt S R=20M 244ez 7|0z
Fuel) 80| 20|04, O] 7h20| HVO= HEFA  SHAA A|2f0| A0t 0foj] 2, SH20ilAf A4 28

(Hydroprocessed Esters and Fatty Acids) 7t5°840| =2 FAMEQ| 7|=4-2FH 12 ARk2
2t= O[22 SAF At =5 0|FH 242t Sl =95 0|07t 1A} ofCt.
JI=A 18 Argk eHMst S 2 X21 HI0IQ Y= AFES 2let XIE

HIO|R H=E AdEH0f| eFMsty 2840= HIO|Q M=, £ FAMER 7|2 3t Azt He
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HIOIR 9IR0| £ JI=X/28H 2l 2401 2ia| 2ot
1. Lt QR A5t 2 27| M 24
FAMEZ 3tetd f12e LIetel7] i, 0|2 Q15 ULt Ol= A= Z& A5t
Az7b Sofe|of SHAL; MY =S I8 = SANEE Bfels FRE = UCH
> 22| o | HIO|R Az 7| MAE= 7154 371 E O|LHOi| AkgSh= 20| M.
A7 A& Aol 271401 52 242 HARI L ER0| 2} eHiketA| (Antioxidant) & &7
Lot ry-d S ZSfaHof Sttt
L= NYK 1E2 22 Bioxiguard' 2k= HIO| 2T A& S| E & E82f5HH, 0|28t ZH|E 5
SH2Ate| s & EoIELL
2. M At (Material Compatibility)
HIO|Q Yme= Sz AAFR LHO| 1R, SefAE, Ol= ¥z &4, £2 Ikt 5 A
=4 =25 M2 2SI & 2oz 4 U ULt

oz
)

b A= AIAEI ARSE A20[ BI0|2 H22|

2| St ;
=218 (Fluorocarbon, Viton), EIZZ (Teflon) 54t 22 HI0|2 H=0j| 2ot 22 = WA|SHOF SHTt.,
£5| LUEZ 12 (Nitrile Rubber) 2} 4|2z (Neoprene) 2 W& (Swelling) EE= 2FakE {20
ArES TSHOF BTt

B4 4E0E oISH AN 9
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hat GlALz| 23t 515t 22

otst
CNSL(Cashew Nut Shell Liquid)zt 22
O 2F8-40| =0F A= AJAHI0| 212

Zefieh & UCE CNSLof| 28l 7H=(Cardol

- Q| AEL|OF M| @2 (Estonian Shale Oil): &2 22 9t
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(Phenolic Compounds): 3= 2t44 &4

= (Biodiesel Residues): 23 A|4AHFFA), 2= /C|/E2|Z2|M|2I0| =7 EF3F
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> 22| 2ot | Az SEA0|A AE L Mt 3H0i| CHot 2ot 4 S7H (Full Disclosure) & 275t,
HAHE A 22 STAM (CoQ)E EAo| &I5HOF St E R Al GCMS (Gas Chromatography-Mass
Spectrometry) 2t 22 J2 2442 S5l 7l 2 A0 HAE5h= A0| HA{0|C,
4. 727 ¥ Y ds Aot
434y ARI0IAM FAME 7|8t ARE ARBS Z2, HIO|Q Az= XY 2 Fg rED Ot2f 24|
A=/t A HHUM RERE R0 RERY Aef 2o B0 V& ARlk= OE RAES
=g BoEE £ 0t Ol RE ds Aotz 2| E Q~ottt
O|0fAM ANXI DI S THE31GH
> 22| BoH | FTIR(AQM 24t) 2A4E Eol f2f W FAME 525 47|40 2 TLIEZSHOF St
St DYEIAIZHT|20| O REE U HE HEIE 7|20 2 AR QY Wet 7|8 2Ych= RASH

5. 5212 57 Y e o)
HIO|Q HIZO| ORI AR BANOR Oldf WM 4 Ck

S = 0
A= B3t FG7|(PurifiendiA 24APHH Al 280 A4S 2 4 UL,

> 2| O | Z7|1AQ1 3 L Bii<=(Drainage) & &AIGIH == S5 YAl 34719 &34
HiE =715 2457 SH T (Gravity Disk) A4S HI0|Q Az 2| E40i| ZHAH| ZZoHOF S

27| A EHAI0| A= 2B 2rRlol| CHE[G0] Of|H[ZE-S S=5| 2H2ok= 20| SQ51Lt
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7.37H S AE Y B TIlo| TR Y

HIOIR A=z (FAME)= 7|2 ARA dzet E2] 22 AYY0| SZ0IA| a0, ot 22 37t

LAE Htol Mok BA-01dE 48 59 AP AlRIo] HEE.
AT & ACEL WA =A| Z71E(1SO 8217)2

ANERE (Test Type) S8R +FAME ZHIR + FAME HIZ
Old=E 8 (IP 385) v s g2 g 8t
=0 248 e =8
21 24 (ASTM D130 B -
oAt ) v v (6] FAME 20| =2 &<
% 24 (ASTM D665) v v =
stst 4= =4 (GOMS) v v HES, XIge S2UNE S 2E
o4 S8 A (P 541) v xiotd/oi4 ZE B}
= DA (ASTM D4740) 4 HE Mgk )| D2y 2ol
Ol2fet 7|&2 11 At HIO|R AE7p Hadt  OE H= 70 Al defolor & sty 248 2ot
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d= 20=: 0o KR ?gd 87t HolH,

FAME / FAME + Distillate Fuel FAME + Residual Fuel
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OIXSH HI0| Qg FE2 2|8t [H2: KR notation ‘SusBio’

=A| oi20{A HIO|R AR2| ZE2 O[] A1=40] O[2{gh 2+10f| £33t0{ KR2 "SusBio(Sustainable
ofl "2 LY Ut d2Lt Hz E49 Biofuel)” Mg £25 UL SusBioz= HIO|L
CHIGm A Sted2 OMs] Al 2444 HR9| MIpYo 23 2aVtA HiIE 48, A%

= =0 I_-I oo,
UCE MM 7Hsd Q1E, NOx Al CHE, AHE Ay, 9=

SEOA SQet =M M= ot

oot M8 Jks GRS 0, Y-8y AR o, fgd GV EEske AAAL
=Hgs SEHCR 19T 4 Us =S 7IF0]  VIES AR

Zeoftt

- Biofuel blend ratio
(e.g.B 30, B100)

Environment
Aspect

Technical &
Safety Aspect

Life-cycle - Risk Assessment

GHG Emissions Technical & - Material compatibility
- Fuel strage/handling
Safety - OEM Recommendation

 Certified fuels ()

(e.g. ISCC)

O LIO7F KRS 244010 HHE S5Hf HIO|R I=X0E HO|Q RO 340l U2 oL
H=0]| Mot H= A AfF(Standard Design o 4|9] &PtO 2= E7+s5ICt. Mg2l M VI,
Specification)& Ofzfetl QUCh OIF ol KR2  RMAQ —E;r iaﬁ, = SgAe 82 2,
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‘Danaos Shipping 9] R&D Y= ¥ Evi Politix= ‘KR Decarbonization Magazine’
9] QI RO A HSteh= ol AHd 9 873 A, X1 tiA A& =

o Ft Y tAE A, 54 A 15 5 e A9 b3 HEg AFS U
o] QlE|H AL th}Q A7} 31 AFQl o] X|&7sA ) FA1L 98] ojd ¥

71€0] 3 A BAZ 4 Y&t

CILtR A= EU ETS, FuelEU Maritime, IMO2] NZF(Net-Zero Framework)0|
OIZH LS5t YOMTER?

SHAIEAIE SIA ATIA Z42S Q|5 FuelEU Maritime, EU ETS, IMOS| NZF & MZ2
AYS0| A= C7D S48 HetE 4401 USLICH CHERAL| ZR0E F7|Xe=z
=g W g0l Zelot U= A

A8 Hhs 90| n4H0j[A| Oj=

I_ —
WO =2 Ol L.

0] EU ETSQ| A&= &1 JEH T EU ETSO

AHF OF 19
12l= BAHIAM k= 20259 7|F of 1 2840 Z2{0f|

FuelEU Maritime2| 32 2025 4 = HIE-2 EU ETSO| 2} 2 4l6H=HIE€2| 2F 30%
2 ZYELCE SRR 20308 E{= 54 T2 2 HIRO| 75240 R 271510,
SHRSIARLE MAF B0 71X C=2 AT Y RHO| 2 oz HYLICE CRYS|
OF2 AIZH 077t U= A HHAO| M= SHE 40| ME 2F F A4 Alefof 2140l
TS OIR|A] LR|TL CHARQAOS] YA M2 SES 2foliA= FuelEU Maritimeoi|
CHESSh= CHAHS OO LTt

IMO NZFO| i} 2030E71A| 2 78S (VLSFO) £ °f 20022e] £ut50| =Y

0l40IH, 2035F0l= B 50022 +E7HA| 58 Aoz HYL D) Ol= g
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FEYULE Pel= 2035271 si28AS0] IMO2| NZF &3 HIES 45 +
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0| el DAAS2 Ol2{ot HIE= FE0l0F otH, FuelEU Maritimedi| = 0|2t sZet

QFA £F A2 (Polluter Pays Principle) 0| 4-&ElLICt A{3l= %421 FuelEU Maritime2|
24t PASIH] DS A|Of 255 OFFE[oF1 AFLICE EES 01 IMOL| NZF +14|0f| &=
S 20| A EE of| Y YLICH.
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HIO|R B, LNG, HIEHE, Q2 L{of 22 LA H 2 20| ks 9IS CHEQ A S| 22 101712 ?

LA = HA HARE HEE 8|t (Methanol Ready)2t Y20t #|E (Ammonia Ready) 2|
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Inside KR
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AlP Award Ceremony

BOG Treatment System
for LNG-fueled Vessels at Berth

plex Compliance, Simpl
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AlP Award Ceremony

Feasibility Study of IMO Type-C Tank Design
Based on Engineering Critical Assessment

o H

b H KOREA SHIPBUILDING &
A OFFSHORE ENGIMEERING

"’:

=

'u

HDSICHO|ZE-
HDSI==416125 JHE
ECA DIl = NS

I A Type-CE3

A0 HEsel 08

40

KR2 HDACHO|E 2 HDSF=ZM5H0| S& THETH b4
gt H7HECA, Engineering Critical Assessment) 7[8F 12
1Y B7HE S2F IMO Type-C &2 HA(of Chall 7HE S01e

O|tH T2HEO|A HDHD| T = BiF0| 1R 24 L IO|2 UE
YIS, HDSHE 2 A2 A 2 12
KRS A3 72 2 24| 7o) 2 4



KR Decarbonization Magazine

MoU Signing Ceremony

Water Circulation System in Double-Wall Pipe
Annular Space for Ammonia-Fueled Vessels
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Re-Inventing Floating Offshorée wind
SnapWwind Float
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In line with our enduring commitment to protecting the natural environment,
KR provides comprehensive survey and certification services for renewable energy sectors,
including wind and ocean power.

At the same time, KR continues to advance green ship technologies
aimed at reducing emissions and optimizing fuel efficiency —
helping our customers achieve their environmental goals through practical, sustainable innovation.
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