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> MRk TldReadyfin (Alternative Fuel Ready) (CDWT. FFRMICRBRRIZERIZHOI T NEET, Xt
BB YR m DS E T N CHEE 2 AT oI ARAE EERL TLVS,

> EIRAfUEED RS ReadyindHEAF Rz, EASIDOReadyfia RUERERROSEHOVWTHAELR,

> RELBF(C. FRReadyn - RERBIARDIFIEL T, X9./)—)LReadyia U o0, LNGEARHIA. 7>EZ7Ready
. 7KZ3RReadyfrDRAEERZRT .

> BHIFAENSE. BIEENTLWBReadyild, I ET MY > OEBEITOTVIEBEDEDNS, FEHS JUMAIEIEDEE
fazUTVSEDET, IRILVEERE(CHDZEN DN B,
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2. iﬁ.’lﬁd)Ready fRORAE
A45/)—)VReadyfit s, MY VI8, RRERMKINR

Stena Germanica (Stena Line)
fin%& . J1V)—

& : Astilleros Espafioles, Spain
& : Remontowa, Poland
2000F6A%T

2015%hsE

A%k : Lloyd's Register
£K:240m

218 :29m

B2K : 6.1 m

FEXZ :1,300A

E5[H) : 3007

AR/ —LERHSIEICERSN
=97 ILV15240 4X+O—%
ooy
o FREE(SOX) P LZEIR(NOX)HEEOFRRHNITHIEL T, L MOJy R TAS ) —)LREHE (20154F)
o LB XA — )VARIRNRAORIE(C B I RIGFI— ROZOMOIRFIIEEHIFER I URIR-ZD7IO—F T
o SEARBFOMASEHET I 2. RIS I%FRL. X9 — VOB EERIRIENS. BRI 25/ \RICINZ 21z, X5 .)—
W& BRIEDOINS AN IRCRTEEREL. Y IRER/KTREU.
o IRTET(E. ARRARAICLDERET EDSRENERREIN TS,
o OOREREICEO-T75 AOZBHEFSTIIANZN, RAREDKERA T OMRCHEFNZE. XFIL/IFIL7IINI-I2ED
DRI, BLARIERZE(IHIINR B,

Source: Lloyd’s Register Website
https://www.Ir.org/en/knowledge/case-studies/pioneering-methanol-engine-retrofits-in-shipping/ 10
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*5/—)VReadyfid #HHE-BREROEH

Eco Umande (X-Press Feeders (S>HiR—JL)
AtE : I>7 7R (1171TEU)

##1& : New Dayang Shipbuilding Co., Ltd

£K148m

2ig§27.2m

#wE14.3m

FHE - MAN T RDS5S50MEXY ) =)L Z Rl > o>
(Everllence B. & W. 5S50ME-C9.6-LGIM - 2-

stroke 5-cyl. 500mm x2214mm bore/stroke

6,650 kW total at 117rpm)

+ SUMEC Marine Co., Ltd.Z2 F®New Dayang Shipbuilding Co., Ltd.(C&>TiE&ESN. HEIAT) - 3RFE
FirkrleLT20244E3 8 (CEM. PaxOcean Engineering Zhoushan (&) T2024E3824Bh57H3EHO
BRRSICAS ) — VR DBEENM TON T,

o FREREUIS AT
X9 )= VBRI 2T I BFRIAT I A5 )= EERZE DI DK AT e A9 )= IRY NS EURL =TS 2T .

LFSSETERAZERS AT A SEENI AT I X5 )= VBB REZOMEN S AT LADAT L AL T51>

o BUBURBEFS AT A
CO23 2T L, £MAZERETRIS AT A, BEZEIEKS AT L. BRERERKSENS AT A [EMEZERSAT L. FlfHZES

SAT L HRIKS AT L BRI AT A

o BRI DIETERFICAS ) — )V EE AT RE R ERE TR

Source: xinde marine news Website
https://www.xindemarinenews.com/m/view.php?aid=55075
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2. iﬁ.‘lﬁd)Ready fRORAE
A9 )/)—)VReadyfit HBEIZEBIE. MMFIBETHL

i ] Florvik(SMT Shipping)

3 haass oY . ARtE @ X NERAR
%15 : Royal Bodewes SY
2023 T
5o £E :90m

x - 208 : 12.5m

b 3 8.6m

EEFE=M N 42808
27K : 6m

o TEREY(CAD ) =)L TRAT TEDAEBEENEMRINTHED A >TYFCEXS ) —IVARG )OS E L X TSR T
nNnTLd,
EYMEURS AT ASEEOFBEICRBLENTHED. MRNICTRECHEEIN TS,

Source: Royal Bodewes Website
https://royalbodewes.com/vessel/florvik/ 12
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A% J)—)VReadyft A%./—JVReady{tiF

MAERSK EL PALOMAR
(BEEE (%) )

fintE : KBS TR

s IMUS ¥

2024F38ET

finfk : DNV

2K :335m

g : 51 m

B 27.1m

BIK : 16 m

%R - 127.832

FHERS : 7GO95ME-C10.5

» A45/)—)lReadyD{t#r%z#FIL. DNV Fuel ready (LFL [AEc; D; MEc]) NotationZzHEiS.

o B K2,500ME0%E: - mERI>THEEN eI EE,

o SREMNRAZBEEFRFI THI IR F —2EEEEHEIRE (EEDI) (& UI7L > ZA54 KU T50% I _EDHER.

+ EGCS SOxAI35/\—0#RA. NOx TierARHINADES. BEME —ERORIFESES. DNV CLEAN
NotationMEMS. &S (T — U FEHDEER S 1L Z 0] HeL I DAMSP (Alternative Maritime Shore
Power, PE_EEIRMHHES AT L) 2188 TDRE, FrA BIRIBARS (ST,

Source: BAMMEF T F = FEEPZEIA—-IINHT 81155
https://www.jasnaoe.or.jp/mailnews/west/115/article01.html 13
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2. iﬁ.’lﬁd)Ready fRORAE
A5 )= TR

Green Future (NYK)

finfE . (ESHEM

& Badin

202565815 T

£ :199.99m

2@ : 32.25m

RS 1 19.15m

*SZEEEI\ £ . #965,700MT
EieEaE : £981,500m

K : 13.8m

« NYK/ULY - TO2 1) MRS HESAR NSNS ERBAN T X5 — L Z e ARl EBiEHfn
o« X5)= VIR > EBRIRDIEER T (LR B,

Source: NYK Website
https://www.nyk.com/news/2025/20250514_02.html
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A5 )=V (Eidsn])

F—rERN ( (Bk) EM=HPM. BXEE ()
ERBE () )
AAfE : X —)LEmERR
BiE R aethryiET
2024E7HET
¥Ro#R  $95708>
£ : #965.50m
21F : 10.00m
IEK @ #94.38m
fEE S 11.15 98U
FHERT © IR T =Rt
RORAREXS ) —IVBRIT> ST LA28M 12

o AHREERIRCOSLW Y =) 172 R8T B ERF ORIfAR.

« ATRKBEDEMSE - BEEIES AT AR EZ B AT R HORAAH .

« 2024F12R(CHF B ETINSFIELER T, EIRIXY)—)UEmE(CHESs.

o [X5)=)V 1GREROAAARIERELEERL. SOXICINZ T, #HCRREORRERSCO21 . BEHMZFEDRRE LD
BNOXDHFHEBHIR.

« BHCLHREEREIRN TIEE.

Source: EfM=F AR Website
https://www.mol-naikou.co.jp/ships/&—&ii/ 15
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LNG#ARHR
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BiE . ZEE%R et
2 :199.9m. & : 28.0m. #ab> %8 : 171148 IRETEER : 716%. 1&&EES] : 13mb5wr137
BNUEMEL100 &, 2448 : Wartsila & 16V31DFx2 . 2023&15 T

LNG/X>HU>) Dtk F

o BRIFDIE BEEEBHERT LA ZERRS RO C BMEY> 72 BISRIA LNG ZETET3 .

+ LNG-FGSS (Fuel Gas Supply System) (&. 0 LNG 721438 F3TCS (Tank Connection Space) (.
TR LNG ZIR519 3R> A0, BAids THARPHE U (CHEEE IO OR BT S DV RENIR DR %
)W —STEAEL. LNG-PAC L TAMOBPROAERESBCIEE U,

« LNG BRHIH>H0-Y—-ENSERIGEITSNTEN I D—ZT 23> #RHU THEEEIN S, BRETFR LNG /\>h—Hd
BefmhE X 287 REU T, ARSI\ h—RER ALY MR EEEBICN\ T h - A DM@ OZE%IT TS,

Source: =Z & T ¥k Website
https://www.mhi.com/jp/technology/review/sites/g/files/jwhtju2326/files/tr/pdf/612/612040.pdf 16
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PYEZFReadyit IVEI’NHA 2R CRYSTAL ODYSSEY
(SINGAPORE. KUMIAI NAVIGATION%t)
NE : LPG/ 7> EZT7E A
BE ) IgET
20256HIET
HOER © NK-S > HR—)L
4K :229.90m
£iE: 37.20m m
TEEEK + 11.65m
AN 49,5618
fuERD - $917.0 9k
HEES : 56,3318
RS : )11IE-MAN B&W 6G60ME-C10.5-LGIPx 1

«  LPGETYEZVZEMAIAET. SEEL CRKCEM I DEETED.

o ERBCE NFETROMABBFHERBRCEBIZ> 2172307 — IR (ME-LGIPI>>
>) THE-MAN B&W 6G60ME-C10.5-LGIP1Z%F.

o LPGZIARIELTWB, 7oEZ 7Rl U TER S 301> T v P Vi A ANES =
DESLTHED. 32K, 727 ZfafniRie U THIA R BERMARNADZEE N B REL RO TS,

Source:)I|IFET Website
https://www.khi.co.jp/pressrelease/detail/news_250630_1.html
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7 >EZF7Readyifit Bochem Houston
(Compagnie Maritime Belge(CMB)#t)

w fI0TE 1 ZENTINIL-IN-
#& : China Merchants Jinling Shipyard (CMIL)
2023FE8HiET
"8 finfk : American Bureau of Shipping (ABS)

§ &K :158.98m
£ig : 27.00m
HEELK © 10.20m
b2 . 18,0828
fBIRS : £914.0)vh
B}EE= : 25,999h>
FHES : Everllence B. & W. 5S50ME-C9.7x1

« IMO®DTier IIIXFE
o PUERZFHISTININICH—
« 6EDIMEMDIENDIE (FADD5E(F2023F£2024F RS TTE)

«  CMB#(d. 20255 F TICET8EDIhEAfinZFIE

Source: Website
https://www.offshore-energy.biz/stolt-tankers-adds-bochem-houston-1st-of-6-newbuilds-chartered-from-cmb/
https://www.manifoldtimes.com/news/stolt-tankers-welcomes-ammonia-ready-chemical-tanker-bochem-houston-

to-fleet/
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7>EZ=7Readyfi CMA CGM Masai Mara
(Compagnie Maritime Belge(CMB)#t)
BRfE : AARL—IL (BILAAR) &EfmI1>7Hh
$83& : Qingdao Shipyard
2023F5HiET
fn#k : Lloyd's Register
2K : 240.00m
2108 : 42.80m
THEEDK © 14.00m
N %R 60,2848
fiumER S « £927 vk
g§E&E= : 75,833h
F#%B8 : Everllence B. & W. 6G80ME-C9.5x 1

« EAXWSEEENE6,01458. 70D551,15058(35E1> 7T
o TURIT/FTA-TIZBRBIHEES AT L

«  CMB#(3. 2024FF TICET6E DI IRINEFIE

Source: Website
https://www.offshore-energy.biz/worlds-first-ammonia-ready-cma-cgm-masai-mara-delivered/
https://www.seatrade-maritime.com/sustainability/first-ammonia-ready-boxship-delivered-to-cmb-for-cma-cgm-

charter
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(Himalaya Shipping Ltd.%t)

ofE : (FSIEHEYI
$#3& : New Times Shipbuilding
2023FE3HiET
fin#k : American Bureau of Shipping (ABS)
£ :299.95m
£1F : 50.00m
THEMELK : 18.48m
bR 112,4358>
fBIRS @ £922.5 )k
g}EE= : 208,479k
FHEES : Everllence B. & W. 6G70ME-C10.5-GI x1

LNGZ k438 (Ammonia Ready Level 1C)

ERERRLRE TRUNGREMRE AR ThE R HE
1’77/\ HBLUTier III-SCRI AT L xEiiE
ABBHt B L

+ Himalaya Shipping Ltd.tt(&. 20245 T 1 2E Dtk B

Source: Website
https://www.offshore-energy.biz/himalaya-shipping-takes-delivery-of-5th-Ing-dual-fuel-bulker-from-nts/
https://himalaya-shipping.com/content/uploads/2025/01/Himalaya-Shipping-Company-Presentation.pdf 2 ()
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fin#k : Det Norske Veritas (DNV)
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smEELK 0 19.30m
WN2R 36,2188
BmER S
HEE= : 63,696h
Z#4E8 : Everllence B. & W. 6S50ME-C9.6x1

[72EZ7IGERRE 12 A8 GEE

Source: Website
https://docs.publicnow.com/viewDoc?hash_primary=D96DBES8DAAS85CCC973E4C46F5E179853F081195B
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ARk« NK

£ :104.93 m
FEFHEE :97.00 m
K : 6.81 m

2@ : 16.00 m

WNE 4,443
BLRMHEE 4Z2N-I7 1P FE#EX4

« [7KZEABIReadyfn 1EL T SR (KSRIBRRIEE R I 2D T T MEETH RSN TOBIET TRL. KERRBIETEL
RO I%FEE T DX EDALECRES 2T EEMEmizUiAEEt B L T35,
s UFULAMAYEEM (N\yv7)-) DEHICKDRRTEEZEDRBELHESN TS,
o AORIOFERE (ARANO—IFEME. REX-HEFTOY—) EERIC. FARMAFREOKRRRI> > (FEHK) £a>
Ty hNEUKSRIRBMEAGS XTA’EJ:EF'*&“Bﬁ(uk?(uté%***%tb'@“‘!@“éoJ’lb’i?ﬁ%&.bwﬁﬁ(i PR N 7J<3*e
RIA DD EIGZFREL CEREND T ETHD.
. TAMEE. EEME AR UL BB SUHEERE U GEf.
2026&1«154@%&
JAARBIO—FETHBHVO (Hydrotreated Vegetable Oil) z&NABIERAL. BR EOIKZREBBIIO DY (B
BHE) 1EMN\yF)— L&D, OIS asmiBnRiRERZ1T.
JFROBEET(E, FHZKFZRBUCIIETERLICSUEL. LERROIKFERRIIO DY (BB 1ENKRREMELE
SATL] (ODFFIZYRE) (KRBBIIINBERDZFIE.

Source: Uyeno Group Holdings, Ltd. Website
https://www.uyeno-group.co.jp/news/138 22
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BIARIOYIE
| el [EE e Lo [0 o
‘b?fl) H4 CH3OH C2 60 NH3 H

,ﬁﬁ:@*l) kg/m* 866 922 885 426 796 794 681 71
GREE) () (15)  (15)  (15) (-164)  (15) (15)  (-33) (-253)

EGFRAED WU 42.8 42.0 37.3 50.0 19.9 277 18.6 120.0

GJ/m3 37.0 38.7 32.3 | 2118{§.§X 12541?:ILX 21%1;; 13%1§7X ?5%&
B e - - - [ 164 65 78 33 -253
HES&NXEED C - - - 640 470 420 651 520
RRIEEREL) cm/s - - - 40 56 436) 13 312
88 88

;i %?;)ﬁ;?;}l:;liof:l\fgfssny of deliberations on operational safety measures and fire safety measures (2),3)L451) ><A%}‘EEtIﬂ%@ﬂﬁﬁ%.‘iﬁ%ﬁ%iﬁﬁ}—*}@*é?’:&)(l%?@’i)')*j{Z
3) KES, RAMTRAAPHA RRHES T+— N EREDORBRETHEA R, 3BRLBHEHRAI+—7.42013

4) https://lwww.eng-book.com/pdfs/bf0c2aef4d8a598f9e5972be04c5f7ec.pdf

5) https://www.mlit.go.jp/jidosha/alcohl/01/08_1.pdf

6) HEXD. T8/— L RUPRFOBRAGHILIEIT 551K, B ABHLRBRT847925(2012-8) 23
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FTICAY)—IVARIFIRI> SONEAEEN. DFI>Y > ORFEMEA TS,

{TXU“J K]
ERLVABHEDREAEMERRIIIORBEHNNE (ASEHIE2.465)

o JU=2X9 )= )VEEDRVSE (L. COHEZNENEEN

o BEMENS BRIRRICZAT L ZAMBRE DR RA RN E,

o BHAOWIEHIRE, (FRIROIMODHA RSAUNBVTEXY ) —ILEBHEAORRIREEZKRHDDH T, Bk
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B BEMENS BEWRINE, 150, BEADIISEL T, KK/ —SH ZDIBOHICBR
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(T Xy K]
BREE (- 25 3°C) TRIEITEBNARE THOETE - BIEJIAMSE,
BRIV BEEDFEASNMEIRRIIS VOB EINE (ASEHEE4.5(8) .
N DEIRIEERERANE B EE T BeDICEEERIRNINEER S,

> JT#E/KZE (35MPa) Ready EREARHG
SO
BAERIRE IR —HEROKER TR R RN BT EE,
EIRCORTFTHID. BILKRICHEATEIRNE S .. BEHAZREINEFIBTEZOT. HIERmNIES.

G UM
BFECRE LM, bk EREEIAR
BRLVERBYORASMEARII DB 2 KBEUEHAME (AERIES.248) .
INBYGY OKZRBE19Kg) (B30 KELDIINSDECBR, 20 b FKFED/NEARAE HEERD
BRI U THIAN®2B00. AMAROEHE] HEERIEE) OREIELTOERBEIRHIESRR.
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N DfERMERERME | BRE. SENE M S BRENSE BRE |- NKOBERIEEERKE |- RIEKRLFFRU.
FAELTIEHICHERN | BEPSHEXRIBE, | BB - HARMBOREDR | BFLIIEHICEERN - BSECEET3HELBY
BN ROEBELRD. PUEZFLDRBEETHS | EBIBEREDWRIBE. | SRIVELRS. AIPHMBEOHIENSGS
RENEROLOIGIFE | GODERE (BB~ (-BERE (B+~88 | Z2MEEROOH5IFE
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(ERREQHIRNNE, | BRIENHE RIEBE - BB REQEIRD BB,
BAFDFRUTRIE, 81 > | BRMRHRM Y ISR EE [ - IARMBHR M Y ISR EE i - BABMEHRM Y ISR EE R - BBMRHA M YISV KRR
AFE | IFHLEBEOTS, (KBEAT—2aVRETEE
(€1>75% figntTun3) .
1)
‘DFIYSYNRALEH. |- NIARTER- - BRNFIA |- ITIOER. SREFIAO |- MATORENEEFRV., - ABYLERHRTTEEES
AFYAUYT DIRBILR | ORENHB. E= TN KEREPHEEEERET o
zoft | ZHH. -IVSVBAMENEC. DF RE,
IV VRRETR,
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> ERIOAIIRERELTE. @ Truck to Ship « @ Shore to Ship . @ Ship to Shiph'$3.

Truck to Ship
. tt@s‘zﬂ’]”‘%@)\/b')/’]'c%']ﬁﬁ

. sxfmtst

BN LEERY/NE )

o NURUSIHEMETEDEFEE - AiBAnZL AR

Shore to Ship
. LEBNZ 20> NI THIA

o EfmTs

BHLEERAEFN

o \UDIPTNEMETEDFEE - AnfBAnELHHIPR

Ship to Ship
o LEERINZED/\>H) ) THIB

. R

BNLEEHIAREN

o NURUSIHEMETESFEE - AEARELDIRAYL L)

Ship to Ship

Source: E#LESHHITFT Website

https://www.jttri.or.jp/research/shipping/bunkering_outline.pdf
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> FEMEZKZRICO VT IRINRTERIE T BEVSTTENEASN TSN, BEN SR BEHAN EE B HIBISHRERED
%50

(&%E]
CBEBR) X5/ H) Il osn Rt s
https://www.mlit.go.jp/kowan/kowan_fr4_000080.html
(BERF) LNG/\SHDI [ RS VE BRI EES
https://www.mlit.go.jp/maritime/maritime_tk7_000055.html

(BBRE) 7EZ7RRAOZEN DB AU OEMICEIF AR R
https://www.mlit.go.jp/maritime/maritime_tk7_000060.html 29
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: Energy Efficiency Report 2025, Energy-efficiency measures and technologies

o 37DATRFIZISE. HiEH - BIFiOBRADAICIR, A1, JXb (CAPEX-OPEX) . #EFfRD

TERIZF D EIRNE

No. [Measure Efficiency gain [CAPEX [OPEX New Build |VESSEL TYPES APPLICABILITY

Likely High Likely High Likely High Retrofit  [Bulk Tankers Gas Car Container Cruise

(%] [%] [kUSD] [kUSD] [% or kUSD][% or kUSD]Both carriers carriers _carriers _ships __/RoPax
T |Eneray TR E—EEE
1.1 _|Auxiliary systems WS 27 LORIE(L 0.5 15 50 1,000 1.0% 2.0%]Both Good  Good  Good  Good __Good __ Good
1.2_|Energy-efficient lighting system AIFIAS AT 0.1 1.0 20 1,200[- - Both Medium _Medium _Medium _Good __ Medium _Good
2.3 [0 of cargo handiing systems TS 25 LORIBIE 0.5 1.0 5 30[- - Both Medum Good _ Good _ Medium _Medium _Medium
2. |Energy harvest-ing TRF-IRE
2.1 |Solar panels KBAICEIL 0.0 2.0 700 3,000 1% 1%|Both Good __Medium _Medium _Good ___Medium _Medium
2.2 |Wind-assisted propulsion systems EIIMEEES 25 L 5.0 40.0 500 3,000 2%, 59%|Both Good  Good _ Good _ Good __ Medium _Good
3. |Propuision and Hull
3.1_|Air lubrication system 0.0 8.0 500 3,500 1% 1%|Both Medium _Medium __Good __Medium__Good ___Good
3.2__|Bulbous bow retrofit REDSIE (LRO2 ) 2.0 15.0) - -|Retrofit __|Not. Not Medium _Medium _Good ___Medium
33 [ig coatings VR E R 2.0 8.0 - “[Both Good  Good _ Good _ Good ___Good __ Good
3.4_|nigh-efficiency rudder e 2.0 4.0 - “[Both Good __Good __Good _ Good __Good ___Good
3.5_|Hull and propeller cleaning Tk JONSAR 3.0 6.0} - ~[Both Good  Good _ Good __ Good _ Good __ Good
3.6_|Hull form AARRE( 2.0 20.0 - <[N8 Medium _Medium _Medium _Medium _Medium _Medium
3.7 |Aull form for real sea states BRI S FREEBIL 0.0 2.0} - -|NB Good  Good  Good  Good _ Good _ Good
3.8_|ESDs AFT of the propeller JONES BT PR T RE 0.0 3.0 - -[Both Good  Good _ Medium _Good ___Good __ Not
3.9_|ESDs FWD of the propeller JORGHIA BT SR T A 2.0 9.0 - “[Both Good __Good _ Good _ Good ___Good __Good
3.10 [Propelier measures JORGHER 2.0 7.0 - “[Both Good  Good _ Good _ Good _ Good _ Good
511 (and ) RS (BLUZHBEL) 1.0 2.0} - -|Both Not Not Medium Good  Good Medium
4. [Machinery [LDZEIN
4.1_|Batteries Jy7Y— 2.5 5.0} 25 25.0[Both Good  Good _ Good _ Good _ Good __ Good
4.2_|Electronic auto-tuning 05 2.0 1.0 #Retroﬁt Good _ Good __Good _ Good ___Good ___Good
4.3 |Engine de-rating 5.0 15.0 6.0 20.0|Retrofit __ |Good  Good  Good  Good  Good _ Not
4.4_|Engine performance testing and tuning 1.0 4.0 1.0 3.0[Both Good  Good  Good  Good  Good  Good
4.5_|Exhaust-gas boilers on auxiliary engines 03 1.0 0.3 0.5[Both Good _ Good _ Good _ Good _ Good __ Not
4.6_|Improved auxiliary engines load R REOWE 1.0 5.0} 1.0 5.0/Both Good __Good ___Good __ Good ___Good ___Good
47 |Optimized turbocharger for lower engine loads e A Ak MO EHRIL, 10 30 1.0 3.0[Both Good  Good __Good ___Good __Good __ Medium
4.8_|Shaft generator (PTO/PTI) FL—5- (PTO/PTI) 2.0 5.0} 0.5 1.0[Both Good _Good  Good _ Good __ Good __ Good
4.9 |Shore power %) 25.0 50.0} - -|Both Good  Good _ Good __ Good _ Good ___Good
(410 [Steam plant operation 7 B E 0.5 15 0.2 1.0[Both Goo Goo Goo Good __ Good ___Good
411 |Variable engine speed AT T B 10 20.0 0.2 1.0[Both Goo Goo Goo Good _ Good ___Good
.12 |Variable frequency drives SZARBEAT_(VFD) 05 2.0 0.2 2.0[Both Goo: Goo! Goo! Good ___Good __Good
%13 [Waste-heat recovery FERADIR 5.0 12.0) 2.0 5.0[Both Good  Good _ Good _ Good __ Good __ Good
5. |Operational ~
5.1 |Autopilot and usage A= MOy R i - B e 0.2 0.5} 5.0 5.%&)&- Good  Good  Good  Good _ Good __ Good
5.2_|Deadweight/maximum draught increase FYEITA b/ BALIK DI - | - -|Retrofit___|Medium _Medium _Medium _Not Good __ Medium
53 of bow thruster openings JOR525 - FOEQEE(L 1.0 5.0 10 10.0[Botl Medium _Medium _Good __ Good ___Good ___Good
5.4 |Trim NG 2.0 7.0 0.0 0.0[Both Medium _Medium _Good __ Good ___Good ___Good
5.5 [pPort RU—S 3 it 0.2 1.0] - - N “[Bott Good  Good  Good  Good _ Good _ Not
5.6 |Speed 5.0 40.0| - | - ~[Both Good  Good  Good  Good  Good  Medium
5.7_|Weather routing 9TF— =7 3.0 10.0|Software-based 2.0 10.0|Both Good _ Good __ Good _ Good __ Good __ Good
5.8 |DP Power system upgrades BOEREORNS AT LOBE 5.0 30.Ev_|T>ependent on system 5.0 30.0[Both Not Good __ Not Not Not Not

HE8 : https://www.dnv.com/maritime/publications/energy-efficiency-report-download/
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: Retrofits for Energy and Emissions Improvement

« 310EIRKIEIESE. BiFfn@R (LhOJ1yh) (RHELIEDT, BalinozhER; 5 H.

No. [Measure Measure overview
1. __[PROPULSION EFFICIENCY HEERNE
1.1 _|Propeller modification TORSHR JL—REDDRNZMET 3L THEENREB L2 T3,
1.2 |Propeller replacement TORTEH ARAADERTOI7 (VICE W THBE RE B L2 83,
1.3_|Bulbous bow optimization RRREORBIL I BINES LUBKIH CENEERT 3.
1.4 |Bow foils AREIAT OLYFEWEHREE VRN RT3,
1.5 |Bow wind shield/deflector MREBARS VR TILI5— KDL B TRINEERT 5,
1.6 _|Containership side gap protector JOFHIRAYA R vy TT0795~ DN IEEUEL TENEERT S,
1.7_|Propeller cap fin JORSFryT Iy TSN F BRI
1.8 |Duct, primarily for slower vessels, e.g., tankers and bulk carriers Duct with 47 (RERaEIS : 9>h—-)ULh— . YARRIAATESD | I ATEHI NETOR TR
twisted fin, primarily for faster vessels, e.g., ¢ b (EGRARENS : I 7HAR) ) DRI ES,
1.9 |Wake equalizing and flow separation alleviating devices BRI —L- TN BHNHIEE # —EL TR R A8 EEE 5. 47 MOREITEICLDBO N REVRNI DRSNS,
[1.10 |Rudder bulb S5-IV (#BIOLT) |55-10L TN\ TR IMEL, ENRIRED—EDEEIRS B,
1.11 |Lower friction coatings EERRE |EERERERAU RN R 3.
1.12 |Air lubrication system (ALS) ZEMBSATL (ALS) RS ERNADCE TR E RRT S,
2. |TRANSMISSION EFFICIENCY RN
2.1 _|Multi-sloped aftmost bearing AN RO AR A S ROMEENILL, MEREERFAT S,
3. _|COMBUSTION EFFICIENCY BIENE
3.1 |Propulsion engine new nozzles I X)) HEAREER (SFOC) #IRM3 5.
4.__|AUXILIARY ENGINE LOAD REDUCTION BB

Variable frequency drives (VFD) for pumps, fans and other electrical R>T - I7 > SRR RER#RSA(T (VFD) VFDICLDT R E BRI TR, ERFTHEEHINT 3, J7 0 RE0nEEEMRCOBMARIE.
equipment
4.2 [Heat, ventilation and air conditioning (HVAC) control systems __HVAC ( BEEES AT L DERIOUR S RE R, IS g HNBED T,
4.3_[Solar films/screens on bridge windows T SBEOY=—5- I b ) BHIAVE AR EERAUHVACO BT HEE tREFERREE e, |
4.4 |Light-emitting diode (LED) lighting LEDEZR =] ZLEDIC3Z L TE A &RINY) .
4.5 _|Onshore power supply (OPS) B @RS (OPS) BN TOMMBBEEKRT S,
5. |WASTE HEAT RECOVERY BERAEIR
5.1 |Microboiler or auxiliary engine exhaust gas economizer RAYORAT5— /HEIFI AT /R4 | B ORI AERIFBL, XI5~ CRRAERICR BRI E —Z RT3,
5.2 |WHR system FERAEIRS 2T L (WHR) REPEEBVTHIZI-E PRI - Eo 288U, BAPIMCFIEIS.
6. |RENEWABLE ENERGY. BRI
6.1 |Photovoltaic (PV) solar panel KBEFEB (PV) JCRIL |[RBBT R —Z RN (LT 5.
6.2_|Wind turbine AHH—E L7 ¥~ 2B B CZ S 5,
6.3 |WPT WPT (Wind Propulsion Technology %) AL ¥ —EHEE D (CEIRT B,
7. _|ALTERNATIVE FUEL REME
Propulsion engine modification for new fuel HIRITEO E RS

HEEHIEEAR /BRI

|WEW GFENSHIRET) GHGHREEZHIAT 3,
|

EMISSIONS ABATEMENT FUEL
0CCS

AR EREREIRS 274 (OCCS)

YINII7 /N ROITPICEBIRILF

ENERGY OPTIMIZATION VIA SOFTWARE/HARDWARE

VFD optimization VFDEif{t BHBELHIET B
9.2 |Energy/power management, including HVAC optimization TrVE— /BHER (HVACEEILSD) EHBEEHAI S,
[9.3_|Trim optimization N ARELL HEET R F - REEHIKT D,
9.4 |Optimum cargo tank heating N=T5>INBORELL ERAIRNF -HEEHIAT 5.

10. [CAPACITY HXAED

Increase of deadweight via deeper draft BUKIBNICE Ty RO T1 MBI

| Bz EasE TS,

H#8 : https://ww?2.eagle.org/en/publication-flip/retrofits-for-energy-and-emissions-improvement.html
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. THBOBTAEAEIBH. BEFINER (L NOTvR) (EHELEEOT, SR8 H.

No. [Measure |overview

1. [|Installation of rotor sails O0-9—-tALORE BRI OIEREISERRF(E, 20T T — (CHEERE T\ LU TR
IBETEHRIREMELELL.

DENE, FIHEHFHHIROID B DR EEATVELL,

RBLELL.

VB OLyh—0-9-0BERR) FMEEMHTINEUZ. COBRTHCE EEIBErRRIS:

J1Y=(CM3 BE30X— ML, EESA—MLOAEL) -2/\D—-0-9-1
FNTHD. EHEEMPTLEINDZATERE

CNFETOERURERNS, CORDMBIHEECLD, 2EDTT—(FVFTNECOHHEEE4~5%HIHTETVBIENBASN IO TVET . O-F -1l

2. [Installation of upgraded BMERETORS DL E

propellor {EENTOBRET Y. LN, BERIETFIDIDZ0—2F -3

HZAEL. FEREL TRIBEEN TOVRVERE THTI 3L,

HEES (- NI BTN TEET,

ARAAIC(E. KT UERERTORSHEMEIN TV BEEIRDES Ao RRE—HRICT &5

T | EPFENDREE BAECERE
Y (REE) P, YL~ ROE T REEMRANZEDBE. A0 TLIEHRE
BEPGHGHIHEMBRTLELET,

HUVERRE A, BHOBIEHZ SVESESEBANT —FERCINE TyTIL— RENHLWTOX5%:85
FATI. COLMIBTORGOEBEESCFNITOET. TyTIL - RENTORE, ZL<DBE

BESNFT . TN RIE

TRIUNTTRETY  (EHEERR

GO/ OV RNOLHHEDESILT, M

NTVEY, KE)
IO OZMBIEMBIEETHD,

BNIFEICBETHBEOBVEDIRDET,

IOINBRBLUBES 3RS 2T L I IDRBEIONT, BRIHOE!

RSPS9

BERAEL

EEATESR LI ONADIERE, MO TR INEER MR T,
ERBATERCINZ . SRR R OIFRRLEP
G SV ORIASHIEI TR RS> 0 SCHUVRRHES 2T LAORBEEZINET . )

RENEMATVET,

NBEERDET , ZHEREICIE, BEF L
SOBRAICLOTE IBUS AT LI IDHE

3. [Bulbous bow replacement HRRAEOIR ARIE OB ENRARFFHLHIREOID D0 - - AF— DI RE BRMERAFNEALTBE, AAD) UL/ R/ ODHEELBBLD, BECLOTEENR
ERBTENBDFET . BN ENLBRIC, ) UL/ R OOBEHEEBREN AR RTY . RMOIEHEEMPRE. FTUL UL ZDOREHEI TR
{ ZOBESSUBSH OV TEBLEENZELTVEY,

4. |Engine replacement I3 BHFOIY SIS, 2<DBE. RERNEERTIUENTER A CNEOBROMEAG. FuelEU Maritime BEDRRMNERICLOTIRIE - BRI L2

D

JYFI=32FLOLMIT1y b (1
{4551E)

4. Retrofit of a battery system

BIBIDICBNEBRET.
TOFER. RO

AORBICEEER T~/ \( TV KBNS AT NERRI BTN TEET . COIBA. BFOL.
1.2MWO/ YT =S 2FAE ZSRFPZOMOAAIS 2T AOBHBEMENURC, T4—BILI>S 0N %E EFRERGEIMIRILF %4

HE S, SOx-NOx-GHGHRHENHImEN, LR REN B ELET,

(VT — Wy ERARNB N TLET .

6. Exhaust gas treatment BEAZE

IR TREEN. HHRZIIES 3L TCOZIMELET

BEFRRICH 9565 — DBERRLL MIJ 4y beU T, SRBEN—R>FrTFr— (OCC) SAFADBANBDET . COERBEIIMOHFAZS 2T AISEI

OCC 27 LEHADMNDS 2T LEDFEN LB THD. FEULCOATLTHENRA >IN I2E TOR. AT —BHICETREY 2L BN B
F9. ZOMD, OCCL MOT1Y NIECOHTES > V% SBCORBES 2T LDRBELSFNET . UL ATLARAOTA . RO 2T LABLY

BRI OIEREISAOPR(S. COREOOCCS RTLADHKEE I TICHEBITEMLTVET .,

7. Ship lengthening

&)

ARIER (RS RyF>I(CLBHE

SESERIBENS. MRAEEIER (APLYFVT) TRTLNBOET ., HIXIE H—E2ZE - R THTIBE. HER D PIHAMEOBRRN S IERY
BTNEMERDBENBFT .

UL, COPERRERBSEMEREE T BRI T BRI PRERE —EHMUBIERI ZUEN BB, IFHITEMTT.
SERSNANG, EFEOE TH, FLRIRETOBRN 5627 — )b Xy MIELUET . BRSSPI, COLRBETEMBIOSII MR

HEY BT OIELR

NERE, AR, Bl D\DEMATVES .

fust::

: https://www.seaeurope.eu/wp-content/uploads/2025/08/2024 Retrofitting-of-ships-in-Europe Brochure.pdfy
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%) 32k (CAPEX-OPEX) . ER#OIERIZED Iﬁﬁﬁb‘a‘%%zo
No. |Measure (GHG reduction CAPEX OPEX
Likely High Likely High Likely High
[%] [%] [USD] [USD] [USD] [USD]
[1.__|Propeller maintenance TORSORSE
1.1_|Propeller performance JORSHEREE=SUSY 0.50 4.00 10,000 15,000 1,500 1,500
1.2 [Propeller Polishing (same as 1.2a or 1.2b) JORSHIE (1.2a 3103 1.2b LHL) 1.00 3.00 - - 6,000 10,000
1.2a |Propeller brushing (increased frequency) FORST59S>) GRRIR) 0.50 2.90 3,000 4,500 |- -
1.2b |Propeller brushing JOR5T5v3 Y 2.00 5.00 15,000 20,000 |- -
2. |Propeller/propulsion system upgrades TOR5 /S 2T ADTYTIL— R
2.1 |Propeller / Rudder Upgrade TORS /it (559-) OT7YTIL—K 1.80 5.00 920,000 1,020,000 |- -
2.2 |Propeller upgrade (winglet, nozzle) TORSOBE (91~ FGLyk JZNRE) 0.40 4.00 510,000 580,000 |- -
2.3 _|Propeller boss cap fins JORSHKRFryTI4> (PBCF) 4.00 5.00 |various various - -
3. |Hull coating and maintenance BEBLURT
3.1_|Hull performance monitoring HREE-51)>) 0.50 4.90 45,000 45,000 5,000 5,000
3.2 |Hull Coating 0.70 2.90 |various various - -
3.3 _|Hull Coating 2 1.50 7.30 |various various - -
3.4 _[Hull Cleaning i 1.00 10.00 |- - various various
3.5 |Hull hydrobiasting (underwater) D) AROT5ZR (Gkies) 1.00 10.00 |- - various various
3.6 |Dry-dock full blast (as opposed to spot blast) YO NDEOEEISAN (Aky FTSARTEEC) 5.00 10.00 |- - various various
4. |Voyage and operations options s EmRATS 3>
4 1_|Shaft power meter (performance monitoring) 77 (SvIN(0-) SHEEE (HREE_5U>7) 0.50 0.50 26,000 31,200 20,000 24,000
|4-2"|Fuel consumption meter (performance monitoring) (HBEE=5U>7) 0.50 0.50 46,000 55,200 35,000 45,000
[4.3_[Weather Routing 0.50 0.50 |- - 800 1,600
Autopilot upgrade and adjustment - Oy Fo 7y T I — kB SUEE 0.50 0.50 20,000 25,000 |- -
Main engine retrofit EHOLNITR
Main Engine Tuning and Common Rail (same as 5.1a+5. JEMF1-=>JBLUIESL—)UE (5.1a+5.1b LEL) 0.50 0.50 48,100 52,800 |- -
Main engine tuning T i 0.50 0.50 11,600 12,800 |- -
Common rail upgrade JESL-LTPYTIL-R 0.50 0.50 36,500 40,000 |- -
Retrofit hull improvements afkeRR (L hOJ4vh)
Transverse thruster opening (flow optimization, grids) _ |BASAS—BILIEBORLEIL (RN OREIL. JUyE) 0.50 0.50 30,000 35,000 |- -
Auxiliary systems #1254 _(Auxiliary systems)
[7.1_|Energy Saving Utilities (e.g. Lighting) ey RG] 0.50 0.50 73,000 80,000 |- -
7.2 _|Speed Control of Pumps and Fans R TELUT7 > OEEH 0.50 0.50 144,000 160,000 |- -
7.3_|Power management (new ships only) IO—FSA N GREtand) 0.50 0.50 58,000 65,000 |- -
8. _[Other retrofit options ZOMOL NIy A TS5
8.0 |Towing kite h=A>IhAb (SIERUCLBHEBNHERE) various various various various - -
9. |Speed Reduction R (RE-RYFI33>)
9.1 [Speed Reduction R (ZRE-RUF3>) 0.50 0.50 |various various
10. _|Air lubrication (new ships only) FBSATA (BERROH)
10.1 |Air lubrication (new ships only) EREESATL GHEROH) 0.50 0.50 |various various - -
11. |Other options ZOfti0ATS 3>
11.1 |Optimization of Trim & Ballast |NJA35.;UI\§7\M')HE§E1E 0.50 0.50 88,000 88,000 |- -
11.2 |Waste Heat Recovery RGN (WHR) 0.50 0.50 |various various 40,000 50,000 1 0
11.3|LNG NG (JARIEIR) 0.50 0.50 |various various various various
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