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Consort unkers FEDAUAYSTH 1E 7 KE&EMATEE L 1= Global Energy @
Pearl Loyal INUAY VT KARA D#EKR

6 AR/ —ILINVAY) D THROH
{118 : Consort Bunkers 7 = 7% 4 K, Manifold Times 7t ¥

B, NAFTBREL DR B Y T E1T 9 V Bunkers ©, B100 DN U V7 BN AE[HEZR
IMO % A 711 I % v 71 —8 %% 2021 4E70 5 2023 T H T T, WA A YEE T
HEICRELTBY, 20 L3EITMAE THL, TNOLDOTIINEZLTI—b, AKX )
—CHIETED LI WET DI ENARETH D,

— B AR =N DN ) T EREERB TR H720iE, BE e A X
— VOGN EE L 72 D, 2022 4F 4 HIZ, BERKFDO A.P. Moller - Maersk, %1 il
I B E AL O A M BR R A PE2 41 PTT Exploration and Production Public Company,
7T ADFEHXT AKTF Air Liquide, ~L—vT7Darrnra~U vy b YIL & FDv
W AR —n D3 EF YTL PowerSeraya, KA Y AWK FO T R —iEA
Oiltanking Asia Pacific, > R —/LORHEEN 7 4 ¥ —Kenoil Marine Services
DRI LT, YU HR—=NZHET CTHDOT Y = AZ ) —nR_fay NTF
MRS OEBLATREMERE L FEM T 5 LML O ZOROEH TR L S THRU,

F-HRMETIEL, 2022 4 10 AL, =H¥WEDN AP Moller Maersk 2 T ® Maersk
Oil Trading (MOT) . ABS., Mitsui & Co. Energy Trading Singapore Pte. Ltd. (=
HPE 100% 124 & &b, YU AR BT T A % ) —VIREb ) v
FEOEFRFZITO Z LIZAE LT,

4) 7rE=T

TUEZTONRCHY) TIZONTIE, 1.2.1% (4) Tit# L7280, MPA & EMA
T V=T BfE ST/ NUEERON Y o T HaR ORER - A - EEORELZFEL
TWaM, GCMD BT =7 A 7T OREMORELFEHEL T\bH, MPA LY
M, 7o®=T OB ) o TIREERIT, 7 =T REHR A S LD 2026 4272
HELTWED, 20244 3 A, A—A N7 U7 ORFIL L5 Fortescue 235 THID
T, TUoEeE=TZMmABREIE LTHERT 2L U TR— AV TCEB LKL, Z
DFEFEFERTIL, Yanr B Vopak Banyan ¥ — I T HLBEGFOT =7 f7)E
RIS, v HR—IVEED e EHIR TFFI Green Pioneer] (ZRIKT =7 73t
Wz, FIEA > Ry 7 ON% A5 O PT Batamec 28 2010 4128 L 7= 2,874 b
YDA TV a T HKEM T, Fortescue N7 V=T RGICKET A OICENLEZL DT
»H D,

>+ 30>+



Fortescue 1%, 2022 2 4 A ha—r o0 %27 BT REBIRHSICSE L, fE -
TOZ PR EZWA—A ST U TMNONR—=ATEf LTz, EORNE=T, VTR
—/L® Seatrium DOIEMFT T, 2023 4 7 H/»6,  [TFFI Green Pioneer] @ 4 D>
DrDHbL 2k ET EST RIS~ BUE L, T ABREMEAE S AT A O AT T 72 E&2AT
o7, RV D 2 oz F, BEICS U TR ROEM THBB T 5, MPA &
Fortescue 2L 5 &, 7THMIZOIZY | FMOT E=T TS AT AL, T ABREHERE >
AT A, BET T TEIC BT RN E e S 7z, 2023 £ 12 A, AT A
R—= AP HHHEIZAT THM L., Ko T S 7z EE K EZE# N SEL (UNFCCC)
% 28 [Alfif) E =i (COP28) THeER i,

7 Fortescue M FFI Green Pioneer
it . Fortescue 7 = 7 ¥4 h

—JF. 121 % (6) @QTHEMLEZLHI1C. MPA » 2021 £»H5N4 % Castor
Initiative TiX, Al A/ N—ThH5H LR, VY LA EHILE, MISC OV HR—/ILF&
tt AET Tankers (AET) 28, 2 07 =7k VLCC OFEZHEIZAELTW5S,
MISC i~ L — 7 OFEE A HE4E Petronas O 247208, AET XV o R —LD X
I —2FE T, T UE=TELO VLCC X AET 2T A EM T 5,

2024 4 11 ABIE, 7o =T 0B Y v T OFEFEFERRIL Fortescue (2K 5 1 ED AL
ROTWDN, TUre=T NN ) 78R B 2 TR0 e R 1T E S T 5,

ZD 120, giakd 'SABRE Consortium| T, F~7m2Y =7 Fd T, Keppel 0&M
DT E|=T N TR 2022 4£12 ABS @ AP ZHfF L7 (1.2.1 & (6) @%
M)

T, VU R—= L OGS SeaTech (£, N —H 7 F 4 ¥ —0 Fratelli
Cosulich, RINA LH:[ET, 7o =T N0 H VU 7 A iREL. 2023 4£ 5 12 RINA
D AiP G L7,

BEABHBICBILZT Vv E=T AR VT OMREBERE L TND, NTU ©
MESD iX 2018 /F LV, BREEICE L WX LF—JHE LT, TUE=T O etk &5 L
Tk, 2022 FI2, BFERELDO ABS RKOKEDO Y v E=T7T L8 M L—=1 75T

(Ammonia Safety & Training Institute : ASTI) & & &2, 7 =7 ML IS
T O ERE AT ST,



MFETIE, N 7R %E T v 7 B (truck-to-ship) . #7258 (ship-to-
ship) . B EXA 7 Z 4 5 (shore pipeline-to-ship) . cassette bunkering3’?® 4
DI LT, Flo, WIKT v E=T A ZRME., Fm, FEMEOS S0 TR L,
Wk Lo, WHEERCTT =7 28 AT HI121F, TOEMESC, FHEORER - Aiko X
MAMEREL 70D, LLT UE=T 08, BE - i - (LFER TR, IHFEIZH Do T
S CEE - it S AL, L SN FIECHEINH Y | BIAWEER b D, —H. TV
T=TBEMEROFIEL, EMELTOT U E=T ORIV BN EELRLELH D, B
WL OERBEBNL, MEINDTVE=T O, X7 OB RE, #HiRT— K, HE
RETHD, HAETIE, K, WNAT L— BESBER EI1E, oZERTT =T
DFRIEEMEN & DRI — IR SN TV AR ERBE LN, TUVE=T NV 7
EEDQEMZR =T FiEL LT STV RY, ZHUTKHLT 5720, N ) o7
BRL COLEMOREICLT 208N H 5, MESD 1%, 7 & = 7 REHMbE FIH 2 S
L. BFEORT U E=T RHEIZ L 2 ELR/NRICIMA DR EMIET 5, K, T K
KPR ENTT VE=T OB IO VT, SHBOMIETI]RY T2 TETH D,

S HIZNTU %, #FEXFETH Ak %S5 & § 5 Eastern Pacific Shipping &, &R
TT =T ZREHE 3 2 EIE O HIT-> TN D,

TUERST AU ITRMOBFE BITONT WD, 2022 4 8 H, v AR — LD
1V v 7 fRiEfi2 4t Hong Lam Marine, fifkihe BV & Eatt PaxOcean 1%, 7 2
=T BRI A O L RIFRFHC R 2 R EICHAI L 72, Hong Lam Marine (XM T — 4 %
fRfit U, PEZEEMTIC @ L 72 iMARR et 2 3088 - MiRE S 2., BV 13, 7 B =T Mk - EHTIC
B oEMmEkE . MAREIE LToTrE=TIClT 2 BEOHMHREL b LI, T
F=T O PN T D BT OBAI~DOE G A HRFET S, PaxOcean |, 7 E=7
REHIRE T =T N B ) TR OBRGERE EIT O,

Flo, AX =NV EREE, TV =0T VRS T, TNA—T =T EWVNoT, AL
BRTaBBZEH LenT rE=7 b0 725, SembCorp Marine 78 2016 42
50%ME L7/ VY =—DOFRFT= V=T 1 7tk Aragon AS X, BN L7z kiR
FRO, BAAREZRIALX LT N—T vE=T, V=0T =T BAERT AR
Bl 2P TH 5,

STHLEWARER Z v 7 B WA ) v



Hf‘l'— Ammonia F

K8 Aragon NEFKGDS Y —VFUEZT., IIN—TF VvE-THEESDRE
Hit : Offshore Energy Week 2024 (2024 4F 11 A > AR —/VEE) BT D
Seatrium O 7 L ¥ &R L0 Hp

(5) /KFEAELER - BN
KFEREFEM-SLCEIICBNTE, W ODEE R H D,

@  Ro-Ro T OKFIRELE ML S A T L O ABEN

AR BT 2 ) =@ FEIEM T @O Penguin International, SembCorp
Marine. Shell |3, 2021 4EICKEREIEM S 25 A% f# - 7~ Ro-Ro MO BI% . SENEM
DEMETHE L7, Sembcorp Marine 2 ififi & it « & L, Shell 23/KFEREL & fHia
L. R A2 HM . Penguin International 23FrH L iEML 9 2% 5 T. Ro-Ro #i

[Penguin Tenacity) 2SEEE STz, Z D%, 2022 4FICHEEN 1T O F A T L X — %l
STHHET AT RNy TV =V a—va rEMET 58 EO Vinssen fE[FEMIZAK
FREEEM 2 B 2 3K % Shell &#HRT L. 2023 4 12 HIZ Vinssen /K FE LM
M v H A=A S AT, BRBGERIE 2024 £ 5 1 EMER S5, SRR CIE L
7T =2t EIKBREVEM Y AT LOREMESCHER EERIET D TETH D,

Vinssen DKFBHRHEM S AT L Penguin Tenacity
9 Vinssen MDKFMRFBEM S X T L & BHEREM A Ro-Ro it Penguin Tenacity
Hih : Vinssen 7 = 7 %1 b




© FEREH T = U —3 EORKBEME

2024 £ 1 H 2 H. Penguin International IX., F&EH 7 =V —3 £, ZlE L £E
w3 &, RERKEEXADY T 7 L—2 3 KN b5 [Electric Dream] v =7 |
U U A=V TARKBE ST, 3EIX., TNEFNEEZER 200 AT, Pasir Panjang
7zl — - Z—3IF /L, Bukom 5 ® Shell Energy and Chemicals Park Singapore ]
% WﬁZl//Ffﬁﬁﬂﬁ—é HEH7 2 —& LCTIERH S, 34T 1 H 3,000 ALL
FoOREEGHET H, KEIZIFT/ VY 2 —0 Zinus fLOBBFTES AT L EZHEH L,
Zinus 23 EIZ 3 DO FKE 57‘7 LRI 1 4D 2 SORETS T S EHRE L

(1.3.1% (5) /) .

. electric drear

Penguin DE£EBH Iz !) — Z|nus ODBE Ea’Sl '7—
K10 €88 7z—¢REZ2T—
thit : Penguin International 7 =7 # A I, Zinus Press Release10 March 2022
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N H Y 7o BEB Lo L H D, 1.2.2 T (5) THIT L7z X HiZ. V-Bunkers
IS TR DN ) U TIZD A TWD R, N ) U 7B IROBIRF (LD —BR
ELT, AT Yy RERHESNC DY I REEALTWD, FfEAFETEE LT 2
EDNAT Y v REXHEN DY 7o 55 14 [Marine Dynamo] % Chevron 2%
AL, ¥ AAR—=1T Chevron DREEZ IZEREHLRS OBREN 2 B4 L T\ 5, AR
MEHA L —H —L V-Bunkers & 72> C\5%, Marine Dynamo O#{&EEE k1%
8,750DWT T, > AR —/L® SeaTech 7235%7I L. TEDOWHTAM G ICE TR EE L
72. BV OMEFRIEZRGL THY, BT X O X AX—I7k > A7 A AEE Shift
Clean Energy 73 B3¢ L7 480kWh ODE BV AT L& BT 5, Wk, 2OV A XD
VTR Y v 3R A LTV A, R =Y 2 L EEE Y AT
LEHEWS D, MNOE ﬁ(ﬁ%ﬁ”l‘fafb\ﬂ#laﬁﬁﬂ? [ ”‘@fE/XTAﬁU\ vT7 U —ZRE L,
BOHBEDZOREEHIIEMOEN 2G5, E—27 AMKFITIE, Ny T V=27
Aﬁﬁﬁ?ﬁﬁ%ﬁw\I/V/%W@@@m‘ﬁ%Ték L@ﬁ%ﬁ%Téo



11V Bunkers ® [Marine Dynamo |

HH# : THS Maritime Database

@ BEN—N—2 T T FOBHZE

1.1.2% (3) @THI Licn—_"—2 T 7 NEIMEHFEHEBEOMRE&E% T3>0
Y2 D9 H, SeaTech W FEEFT Ha LV — T A [Goal Zero] D7y = MiZ
DWTIEL, A2 73—® Yinson GreenTech 73, 724 EE/ NUEWIH O pE 3R BEN 2 B
LT, RfLIEZEREEH O 7 v —lmikfn Gaf) BB L TR 216 ORI RR
e A AUAT 2 B I AN o2 ¥ — (LIDAR) 72 EAE#R ST\ 5, FEMIE 1.3.2 =

(9) #ZH,

F£722024F 11 H. GoalZero DA U N—Httb )NV U 2 —DAZ— T v TRELED
2 fFoRER RN, ZDH2H 1 D&, Goal Zero A /3—® SeaTech KT Lita
Ocean 7%, / /L' =—® Pascal Technologies AS & " Evoy AS |2 X 2522 EH O &
N—N—7 Z 7 FNRFRICET ARE T, © 9 1 20d, Yinson GreenTech & Evoy AS (Z
K7 T RO EEEDOEILICERY T 7D DI TH 5, Pascal Technologies
AS 1% 2020 TR S 4L, KOBEH AT 2 AirHull &0 9 MADBHFE R, Mh D EEE
B2 L CHEREE R ESE 5 2 N TELEQEBEE ST ino=a s e —1 T R
T LDRREZ{T > T 5, Evoy AS L., 120 K175 300 /5 £ TOBEBKMAE, 120
75 400 S OEXMNEZBRE L TV 5,

123 B - 28— b7y TORAMBER
EICAFMBERO DT TR, 2o HR—VORMBER RS — 1T v TREC
LBHEITE, TR Y= L b LTV D, ZORERTT 5.

(1) Pyxis

2024 -3 H 27T H, YU AR—=NVDORAEZ— T v FHgiERZE Pyxis 1L, FHEDOTEREE
E#ME [X Tron) #%#F L7, X Tron (34K 14.8 A — hV T, EEHITIFREK 12 A LFE
ME 2 N, PURA OIEDZRFET, ZEMENE LS, Ny T U —BREh & 75, MikihiEiLx
K50 1R, X Tron [FFESEHBIHE & [F CAER— b aflivy, 150kW o s F5 B 4 T 75
eI D ETH 2 KR D,



41X X Tron OfflC 2 SO ZBREF TH S, [PyxisR] 1TEE 50 ADEE) U A
— AR —=FT, Vo AIR=NVI)ITOBENY T —H uﬂd‘éh“(b\é [Pyxis LJ 1%,
Pyxis R OFEfkN—T a2, 3 ETNVELMIKRT A L i3db@ T, BE - §ED
TNHI=v LD, %@i//ﬁf~wl%@L%%T@Léh B AL 7o et &k
BROEMTIL > o AR — L CERT S,

Pyxis & X Tron & A5t 13 EOMEZIEL TEY . 2026 FF TIZTXTOHMDE]
XELEZHBFL TS, SHIT, 2030 FETIZT U7 KM CEER 100 £2L L%
B SE D LA HEE LTS, Pyxis I2X 5D &, FOEBMIFEZEDOT  —E LR
SR LT, 1THFHY 72 0 K 120kg O AL FPFHEZHITE 2 RIALTH D,

2024 - 4 H 8 B, BE)N—1"—27 T 7 M FEERXM L Marine South Pier 2B S
2. Z O Pyxis O 24k Pyxis Energy WATA L. V> HR—ILOEAFEHSLD
SP Group O+ 4EC, BEX BB HEH O FERHHELE & #EE 2179 SP Mobility 2%&EE 7
%, Pyxis U DO2—HF —ICH BN TWDH 2, EIZ X Tron ORERERICFIH IS,

F7-. Pyxis 1% 2023 4= 8 H. Sydrogen Energy & /~—/3—72 Z 7 Nl OKEREE
MYV a—a OB THNITHZLETERL TS, Sydrogen Energy 1%, /KFE
BIEMISORIEREE T, o HR—NVDOLEGEOF /77 /ay—YVa—var7an
A #—® Nanofilm Technologies D+ TH 5,

é%’Pﬂmm 2023 11 HiCpa = L BBV OB, MORARL v TR =1

BEMDO~—T T 4 T THET DL LITEREL TN D,

fcﬁio\ Pyxis |% 2022 12, v TR —NVOWES—E AT m /(X —Th % Eng Hup

Shipping ®7 4 L' 7 % —"C, MHEXN T 10 FORER%Z £F> Tommy Phun K23F% L7,

X TRON
Sp2030D

12 Pyxis (2024 4 3 A 27 Big%



(2) Sydrogen

2024 = 7T A, VAR =N OREFEME S S AT A{EF Sydrogen %, Shanghai
Hydrogen Propulsion Technology Co., Ltd & 3L[E T, #EFHFEZER T O 250kW BREE]
%Vl—w%%%bkozwvx?bﬁm BEDY —ADKFEE T —AR Pl LT
V=V RERICERT D, Sk, IRIBS OB 2 TG L. 2025 Forafba BIEL T
Wb,

(3) Durapower

2023 4 4 A, v AR —/L®D Durapower Group & 47 > % O EST-Floattech %, fiit
famy oy 7 U — [Octopus Series] #3:[FIBHFE L7-, EST-Floattech 1. #fHERE
frg Y V) a—a VoRBEEET, AN ZBMHRT ANy T =TT 1 ¥ —,
Durapower XV F U LA A EHMORE, FEHE., NovT V=T AT LOMERELE
179, BXHEHEE, A7V vy NABHEZEICFRGONNy T Y = 2T ARHKEINTVD,

Octopus Series I/ X /L X —TOEMNNAIEE T, FrE, dugEmHnT b T
&, BEREHBM. T—EANAT Yy FIREFICHERTE D, ML F—EMl AT

i\ KHIZFHET L2 - RKEORBEHEESMEITICHTTSATWD, —JF, sl hE
Va—/VIIRE - EREAELS . HEHMITOSELE Y = —IZ#E L TWD,

Octopus Series [T 2y T VU —% 4 TREBFHBRICHICLTEBY, ST
HEOMMETAET HIEENE—OT T v b7+ — A THBICHEHTE %, FEREM,
P, P EANHRERI =T L N =R, =T == A% A D, VAT AR
FRAD Ny TV — L — MIRETDHZ &b, [aryrF MYy Ja—v a0 & LTYER
RFE DO 2T THICRET D Z L AL > TV D,

Durapower X, ZDV AT LADT U TIZHBIT DM ERBREE L o> TND,

(4) Sea Forrest / Gen Plus

VUH RN THERRT RV ) 2 —vary AT Yy KV T a—Ts
v, BRHEME T AT L EEZBR T 5 Sea Forrest &, TR /VF—HFE T AT A - HAAHE
BV a—a VBRSO GenPlus 1WA T, 110kWh OfH Y F U LA 42Ny
T U=V AT L& L, 2024 4 2 HIZ RINA ORGELZ UG L7,

1.3 EMFTOREDORERBRHMRICET 51FH
1.3.1 EMFOXRERABRHMEECET 5FR

B2 KR FEEM AT Keppel Offshore & Marine, SembCorp O, EREM AT & W it
RBREHI OB OB IEIZHR Y ATV D, TRETY AR A TEESNATVLD
X, LNG BEHR A 7 U v R, BER T, A% 7 — A7 V=T REOMinIL £
TEREEE SN TV, 7272 L, Seatrium Z HULITRAUREHIR DR EHBRZE . AR
BESHICAR ~OBOEITEm SN TWD, RETIE, SO EMKELE LD, 728, Keppel
Offshore & Marine., SembCorp Marine (% 2023 42 A& 0F L BIFEIL Seatrium & 72> T
WaHM, RO e Y =7 MToOWTIE, A TR T 5,



(1) Keppel Offshore & Marine (Keppel O&M)

1.2.2 % (1) TRE#iL7zlBY ., LNGREHRIZ OV TIE, 2016 125 7E L 72 LNG #
Bto 7R — R, LNG AN Ui EEE LTEFERBEIH O . W oMmERITIZS LNG
B 2 LT 2, 2022 FRITIZA T X OIfFES L Van Oord (2 2 0 LNG #58}
KT 7% 7 va r Bi¥EREZGIZELEZ, £72. Keppel O&M @ kK[ETF24ED Keppel
AmFELS (%, 2022 4 & 2023 F12 K E OWES - Pasha Hawaii A7 12 LNG #R8F=
TR 2 B LT,

LNG B&ED K7 7% 7 v a ViBEEMUENCIZ, AFF 5 £ (3 £iXHE O Keppel
Nantong Shipyard CT&ti&, 2 EiX TR — /LD Keppel Singmarine T&iE) DT «
—BVER TR R T 7Y T va VR E LV BTN O =T ) TR
ft- Jan De Nul IZ5[ & EL TV 5

Keppe O&M 1% 2022 /Fi2, 1.2.1% (6) @D SABRE 7m ¥ =7 FdO—E T, ABS )
BT E=TRE S N — DGO AP Z UG LTV DA, 7 2 =7 BB O d i 32
BIX7ev, L 20234, Seatrium & 72> Th B4 —A b7 U 7 Okl KT Fortescue
Metal Groups (Fortescue) Fif® [FFI Green Pioneer] % 7 U — 27 & =7 BRE%T
I~ U7z, teiEild, Seatrium @ Benoi Yard (IH Keppel Benoi Yard) T3S
AL, 20233 AICE T L, 1.2.2% (4) THi#iL7=L3Y ., [FFI Green Pioneer|
I, 2010 FRtiE, 2,874 Fo DA 7 v a T EM T, 2022 F1Z Fortescue 23 H#H 4 A |k

n—7 8TV rDHIB2MEET VEST BT L U NI SET DI DICEIN LT,
TUESTBE VAT AT DU — AR EY RS AT LOREETOA T XD

Marine Service Noord 3% &t L 7=,

13  Keppel ORM ME&ET LT Vv EZTRHE IV Hh—A A —PK
it . Offshore Energy.biz, 17 May 2022

(2) Sembcorp Marine

Sembcorp Marine % 2018 #i2 / /v 7 = —D 7 = U —J&Efi S Norled 265 4 —E L
Ny T V=nA7Uy RO Ro-Pax 7 = U —&Z{EL, 202245 2023 T THI &
L7, 7=V —iXSembcorp Marine ® 100% =4LT /v 7 = — DA G2 LMG
Marin AS &% it L7 b DT, VF U AL F U BEMEZERH L., KIIHEEICLHBEBXCRE



T2, AL, BEECTOEERES T 7. @HLROHES 2T A, BRI 2T K P
I*}V?Hyﬁﬁ‘@lﬁlb\%ﬁb%’fﬁx_ %o

14 Norled [ZB|=E L~ 3EBM 7 ') — lLeikanger]
High : Seatrium 7 = 7 ¥ A K38

LMG Marine (I Norled [MFiZ, RGO KFELBRE LT L2 I v g Uil

'MF HYDRA| &%t L?”;Hﬂr(faﬁwf?)é 2 &EE L0/ LY = — @ Westcon
Shipyard T 2021 FITHA 7z,

LMG Marin {7 & =T HREHR b EREF L TV 25, 2021 T /LY = — O EKR T,
Grieg Maritime Group 26, WMHRHDO 7V —> 7 =T #EL ¥ 71— TMS Green
Ammonia] OEE%E L7-, Grieg Maritime /% 2021 41 A= vy, TRLF—
HAR & O Wartsila &7 B =T REHY o 1 —BEFHE 28K L T2, Wartsila (3
HFEXOT vE=T T =) MIEBED> T, NU—FT 27 /P — TUE=T
Iy & il S 27 D OMHER T 2 =T REB o 7ol = P U oA S, TMS
Green Ammonia)] 1Y =2 MIEL/ VT = —BDHAiB4 4,630 527 v—>x (540
Tk Rv) LSS, 2022 4 6 A, LMG Marin 2’ it L7e 7 =T REZ > F

—{X. DNV ® AiP #Bif5 L7-, £7=. 77 TiZ. LMG Marin & SembCorp Marine
WEEFELTET V=T N H Y U 7N 2022 45 1 I ABS @ AP # B3 L7z, 207
7Y =7 MIIEREh =, GHEEPE S, TotalEnergies Marine Fuel, Pavilion Energy
WL TS,

V4

38 https://investors.seatrium.com/newsroom/20230109_194339_S51_MOM2A3IDD7Q6HOFB.1.pdf



B 15 BEM=H#. FEILBENMEALCERF SN UOEZTAVAY VM
i PR =T = T A e

F72. SembCorp Marine [, 2018 (TR D LNG A7V v K& 7 R— FDFR
it EEEBME LT, 100% F2fhD ¥ VAR — b A~ L —%—_ Jurong Marine Services
WEMAT DBEAFDT 4 — BB ) Z TR — MERR A AR E E#Z 572912, LNG A 7
Uy R&7HR— MakZEET 25T, 1 £H O [JMS Sunshine] 728 2023 58K
L7z, &5t LMG Marin 237> 72, [JMS Sunshine] (%, R #?D LNG ~1 7V »
K& 7R — b TEEIX29 A — kv, 5035 A— FLd LNG #BEZ > 7 & 900kWh D3
v 7 U —RFEa R, KON 2 o 16 &K fd MTU Series 4000M55RN A= v & AGH
o=y b EHR D

LMG Marin 1%, 1.2.2 ¥ (5) Tidd#i L7z, SembCorp Marine 7% Shell, Penguin
International & 3L[A THED TV D KFREFEMAML B EXEF L7,

K16 /N Ty K245 HR—F IJMS Marine

Hi 8 . Singapore Business Review 30 May 2024

39 https://www.mol.co.jp/pr/2022/22003.html



(3) Pax Ocean

YU —=VTHEEOa Ly Tu~v )y FT, BIETIEMIE. REIE, WE, WHEEEE
FRATp EMREIRNEFEZE R T % Kuok Group O BV A, Kuok Maritime 7 /L
—7 (KMG) #& T OE#PT PaxOcean |, BE) ¥ V78— &2 T 585D CSA %
FEL TS, CSA I1F 2022 4 3 HIZEKM S, 1.21 % (2) RH5IICFRELEEEY, 5
REEH NN T T NOXF LB RO DREGEEITINSE L, 2024 F 2 HICRHE
D 1 DITEE SN,

2024 4 4 A, PaxOcean |[IHIOEEF VAR — N BT 74 R — MOEELBHLE L
7. KMG 2z F O fint— B A 24k Pacific Workboats Pte Ltd (PWPL) 2HEATH—E
A BRI T D272 0ICEBE Y 7 AR — M2 ML, 2025 FIZEMEZRGT 2 TETH
5, F12 KMG 1%, &8V 774 RN — FodE L EARICERET 5, CSA IZiZvanm
VB AUNR—=LLTRELTEBY, KMG ZVan @l L CEBMOTEA 7
7 b5 FETH D, PaxOcean 1%, EEYZ /AR — KN BBV 7T A R — 2 EHE
ETHTET., HED CSA A U AN—=NARCELZ R LTS, CSA ILFHE rlREZR Y7
TATF ==V EWETLHZExAEBL, E8FX VAR — K EEEBY 774 K — FOJRMER
ah D 50%LL EIF Y o R =V THRET D, BIIE, T BRI LT = R F
—IFEY Y a—var " T Uy RV Va—vay, BRMES AT LELHET D
Sea Forrest Power Solutions 78, E—#—, Ny TV —=v X =V AL AT AL Ny
TV —% M9 5, CSAITYP., KMG DOV L —T7{¥E64TAX—FL7=N, BEITSE
ft, 7V —rvxzx¥— REaPLE U N BEREBY—ERE, SEIERSHO
2T HEM A N —= Lo TN D,

F 72, PaxOcean OH[EO fit1E&EMPT (Zhoushan Shipyard) Tix., 20244 7 H., #
Eo# KiEEM (New Dayang Shipbuilding) TEE I 7212020 @ 1,170TEU O #ii&
A B )=V Ikt 7 ik [Eco Umande] OWiE% 1T -7, HEMMAIZIE MAN
Energy Solutions 5S50ME = ¥ U R I N TW D, A F J —/ITxhi TE Do &
LCTEHEEINTZN PaxOcean TE HIZ, AT VL ARTF— LD, 70, BEFOBRE
AT ADOHREEIT -T2, RO TEIT Y v H R — /LD X-Press Feeders Th 5,

PaxOcean (% 2022 £ 8 A, YU HR—1DR 00 v THEM S 4 Hong Lam
Marine, #n#kihe BV &, 7 =7 REHIEE AR O L RFREHIBE T 2 BEFIC LI L 72,
(1.2.2 % (4) M)

(4) Strategic Marine

U IR — v O R EEMRPT Strategic Marine [X, 2022 4F 6 H (2, Sea Forrest Power
Solutions#?}, 1" Danfoss Power Solutions*! Singapore & /7 LT, # LB AFEEH
A7V y FEE 7 v—iaikiy (CTV) 2B T2 L8R LT, 24 AED | K& 26 ./ v b
DA Ty FT, BV OERRICEDE TREF SN D, At 2023 4 1 A12id, ®E

OWHETZRLX—ITEY Va—Yary, "MT7 Uy Ry Va—vay, BXMES AT LASELZHRETLIL U HR—L
3

0 F oo — IR EEL X7+ At (Danfoss A/S) 23 100%HET 5 70— RARU =S A — T —, 71— KU
—ix, R (K. /IRl o2 v X —ZFH LT, HOEELZI L0 EIESE 0 3 2E X (BAT7L— R
NRU = AT NEET 27 YA &Y https!//www.ifps.ip/)




DA 7> a T AL —%—HST Marine "5 A 7Y v K CTV4 %25 E L7z, [tk
T AR~ L= TRFICOENAT Y v FCTVZMALTND,

¥ 7= Strategic Marine (X, MPA O%EREIHN N—1—2 T 7 FDXeH & &L D= D
FEEINFE LAy Y=o 7 ACHBE L TWD, RERBINT 5 a0 Y —v 7 A,
VTR AR i < FE R E R MBS - A 24k Cyan Renewables 28
S pHar/—vT7 AT, A= [Z1F Cyan Renewables. Strategic Marine Dt
Bureau Veritas Marine, PSA Marine, #{fi7" = /31 % —® SeaCabbie, Sea Forrest
Power Solutions, Victory Tk &4, v AR —n o a7 FigESH PIL A XHE L
TW 5, SeaCabbie I, 2016 HIZ v v HAR— L THIML I, HARATHE D N—1—7F
7 NPT Y ORRBEEETHD, Victory (I —HY T T A ¥ —ThHD, [Fary—
VT LD L. 2024 £ 2 AIZ MPA ) HIEEI N 11420 1 > TH 5,

<
iv

17 Strategic Marine ®&EE/ N1 T v K7 JL—EEM
it : Strategic Marine 7 = 7 ¥4 |43

(5) Penguin International

VAR =D B SFE Penguin International 1% 2020 441X, “/‘/7’3“‘1‘(’—/1/%)]
DA T Yy NEE A Shell ITWIA L7z, #EVT 2022 4 4 HiZiL, MPA iz 34 2
— MDA T Yy REENKHEMN Z A L7,

RS

18 Penguin International & L f=/n«4 7 1) v FEFH KM TMPA Guardian ]
H i : Riviera Maritime Media, 22 June 2022

42 MPA 7 2024 4 2 AISBE L2 REFICHOWTIE, 1.2.1% (2) K520 L,
43 https://www.strategicmarine.com/wp-content/uploads/2022/03/SC27-hybrid-R1.pdf



5T 1.22 % (5) THITZN, v AR—/IEHO Bukom [ Shell Energy
and Chemicals Park Singapore [f]i}IZ, e&EE 7 = ) —3 £ L 2GRS ERM &2 8 L
= D7 m Y= M [Electric Dream Project] &4 fHFHiv, 3BTy AR —
HIO5EEBH 7 = U —T, 184720 OEAFRKE 200 A, Shell ® Bukom FiZH 51
RS RLET 12/ H 3,000 A& k35, 2023 25 1 UEHIC 1 EA ML, 202441 A
i3 e 3 ERBEEGL L, 72 —DAE—RIE 20 /v b, E—2ZFZE, 1.2Mwh
DNy T Y —% 8 i CHRBL., MHEOE I NMLERNEEBIEICKHGT 5, 2021 FDOH#
HIZX B &, Penguin iE, A=A T U T OWHETLL =7V 724tk Incat Crowther,
ORIV DTN F = AT A3 4t Razor Blunt Labs %5 & #24: L T
fifa & BRE L 72,

X 19 Bukom E® Shell Energy and Chemicals Park Singapore IZ&B T 5E&8H 7z !) —
Hi# : Penguin International Limited 2023 &4 & &

1.3.2 MEOREAKHEMICET LH1ER
BEHORERBICRYBATLHSME

(1) Eastern Pacific Shipping (EPS)

EPS I3 v WA= VHEEROME, MIEEStET, 300 BU LAEMT L, < nD
REREHIRICHRE L TRV, 2019 4EI121E LNG BREHZ > 1 —. 2021 4B A 7 ) v K
HedE S 27 A oD HEVHLERRAN . 2022 4EI1C LNG B = 5 . 2023 EiICiZ7 =T
REMIR 22T L TRV, 2024 4 12 ABUE, FAtOU = 7% A M2k e, DS H
T4 ERRBREHR E o TW0D, 74 EDO U X2 FRLHRIFTAR STV W, THS
Maritime D7 — X X— R L #WIELED DR T 2R ORBREHRIT. 75 EHV . =D
IH 11T ERMAT, BV 64 EITRTFRE R > TS, THEDOHNRIZEX 10D LB ThH
Zays




& 10 EPS O RBE MM T MMk

e [ mW | #@ | BmE | GT | Dwi | Foik | BEE
WA AL AR

LAKE HERMAN LNG Vehicles China 71,706 19,138|2021-06 |2023-10

LAKE ANNECY Carrier Merchants Jl 71,706 18,969|2021-09 |2023-12

CMA CGM MONACO Jiangsu 71,706|  19,086|0021-06 |2024-01

LAKE LUGU 71,706|  19,070|9021-06 |2024-06

LAKE QARAOUN 71,706 19,166(2021-06 |2024-09

LAKE SHIRASAGI 71,631  18,600(9023-06 |2024-12

CMA CGM INDIANAPOLIS China 71,675  19,157|9021-09 |2023-12

CMA CGM SILVERSTONE Merchants JL 71,631 19,138|2021-09 |2024-07

CMA CGM MONZA Weihai 71,631  19,800(2021-08 |2024-10

GREENWAY Crude Oil Guangzhou 86,855 157,327|9019-12 |2022-06

STARWAY Tanker ShipyardIntlCo | 86,855 157,552|9019-12 |2022-09

PR N IS REFR GT DWT TEU |HIREHN |RETERH
FoE%

Ammonia |Bulk Qingdao Beihai 111,177 210,600 10| 2026 ~ 2028
Carrier Shipbuilding HI

Ammonia [LPG Jiangnan Shipyard 82,000 86,000 6| 2027 ~ 2028
Tanker Group Co Ltd

LNG Container |HD Hyundai Mipo Co 18,340 21,023 1,400 4 2025
Ship Ltd

LNG Container |New Times 173,000 192,500 18,450 12| 2027 ~ 2029
Ship Shipbuilding Co Ltd

LNG Crude/Oil |Guangzhou Shipyard 65,145 111,000 8| 2026 ~ 2028
Products |Intl Co Ltd

LNG Crude/Oil |Xiamen Shipbuilding 65,500/ 113,600 4 2028
Products |Industry

LNG Vehicle China Merchants Jl 72,000 18,600 5| 2025~ 2026
Carrier Jiangsu

LNG Vehicle China Merchants Jl 55,000 7,800 4| 2027 ~ 2028
Carrier Jiangsu

LNG Vehicle China Merchants JL 71,631 19,800 1 2024
Carrier Weihai

LNG Vehicle China Merchants JL 72,800 19,800 2 2025
Carrier Weihai

LNG Vehicle Fujian Mawei 55,000 7,800 6| 2027 ~ 2028
Carrier Shipbuilding Ltd

LNG Vehicle Xiamen Shipbuilding 55,000 7,800 2 2027
Carrier Industry

=h 64
i - THS Maritime. #3E X Y {ERk




X 20 LNG o/ B EhEEfkfR [Lake Annecyl
Hi# : https!//Ingprime.com/asia/eps-takes-delivery-of-second-Ing-powered-pctc-in-china/100008/

BRBT BT RERICOWTIE, 1.2.1 B (4) TRifiLz&sD, EPS (37 €=
TRREHIR OBRFS . HEET 2022 FLOK, MPA, BIRE L¥ESELEHORELZDL T
Do £, 2022 F 6 HIZ MPA, HRE LR, ABS &7 & =7 " JuiE & > 1 — D
FICET A ELR D LT, 20234 9 110iE, MPA, BUAET%. ABS. MAN Energy
Solutions, LR, & BAtEMAHE T (Qingdao Beihai Shipbuilding Heavy Industry) .
L EMPT (Jiangnan Shipyard) &, 7o E=T B P OB EICET HHEEK
DREEEZRZD LT, £7-. ABS LBIREL¥IT, BIREL¥EICLD EPSATOT v E=
T IOnREN T v = T IEWR A O % T2 ABS 75>nJ?{ErEa“5 LTHRELE, EHIT20244 4
A, 7o =TBREHRD 4 0 Newcastlemax SV 7 ¥ U7 & 2EDOT =7 Eill
mrEE L, 6 B2 TR —IVERETHZ LT, MPA, ABS, LR ¢ REEALZDLT,
TR TIRER LY X U TIEE BALEME T, 7 ' =TT o = T @R AR
LRGN E L. 6 29X TIZ MAN Energy Solutions > ¥ & ## T 5,

EPS IR RO LG ESLE b Vb TEY | A AT VOKEZS Idan Ofer
WA %,

FIZING[CHRYMBATWNSMFE

(2) Pacific International Lines (PIL)

AR O ESAE PIL I, 2022 4F, PEOILEEMFTIC 14,000TEU @ LNG —

LBt T 4 % BITEM (Yangzijiang Shipbuilding) £ F O VL% 81 &M

(Jiangsu New Yangzi Shipbuilding) (Z 8,000TEU ®D[F] 4 & 3&E L7z, 8 XL T
WinGD o= v b 7720 GTT 2363 L7z Mark III X 7 L > v 27 L& H5#
T 5, £ 8 L b, FRNICIEZT vV E=TRBICLIIENTRETH D, B,
8,000TEU & = > 7 Jiid LNG H A 27 AL Hiti= > bo— v X7 L0 77—
LAE=LZ Y7 Eary ba—Lv AT A Wartsila 34635, 14,000TEU @ =2 > 7 F
Moo 651X 2024 4F 10 HIZA S vz,




I 51T, PIL (X 2024 4 8 AT, ERF#EEM (Hudong-Zhonghua Shipbuilding) (2
13,000TEU ® LNG —stiAEta > 7 b £ %, X BIZFEMAE 10 A IZFEMATIC 9,000TEU
DIa] 5 B2 BIMFEE LT, 2026 FE D 2028 FFI2NT CTOMAZ TEL TW5DH,

% 11 Pacific International Lines ® LNG Zt#k¥ a > 7 F Bk
e FERE | BERH TEU GT DWT Status ERLER
KOTA EAGLE 2022-01 2024-10 14,000 139,136 156,620 | FLAE Jiangnan Shipyard Group Co Ltd
KOTA EMERALD 2022-01 2024-11 14,000 136,455 116,300 3K Jiangnan Shipyard Group Co Ltd
KOTA EBONY 2022-03 2024-12 14,000 136,455 116,300 37K Jiangnan Shipyard Group Co Ltd
KOTA EMBUN 2022-03 2025-01 14,000f 136,455| 116,300 Jiangnan Shipyard Group Co Ltd
KOTA OCEAN 2022-07 2025-06 8,200 77,850 97,7003 Jiangsu Newyangzi Shipbuilding
KOTA OASIS 2022-07 2025-08 8,200 77,850 97,700|f83ERk%&  |Jiangsu Newyangzi Shipbuilding
KOTA ODYSSEY 2022-07 2025-11 8,200 77,850 97,700|#83&xk%&  |Jiangsu Newyangzi Shipbuilding
KOTA ORKID 2022-07 2026-03 8,200 77,850 97,700 |#835k%&  |Jiangsu Newyangzi Shipbuilding
NA 2024-08 2026-12 13,000 129,500 145,600 |##EKk%&  |Hudong-Zhonghua Shipbuilding
NA 2024-08  |2027-02 13,000 129,500] 145,600[¥%E %% |Hudong-Zhonghua Shipbuilding
NA 2024-08 2027-04 13,000 129,500 145,600 |##EKk%&  |Hudong-Zhonghua Shipbuilding
NA 202408 |2027-06 13,000] 129,500] 145,600 %% |Hudong-Zhonghua Shipbuilding
NA 2024-08 2027-09 13,000 129,500 145,600 |##EKk&  |Hudong-Zhonghua Shipbuilding
NA 2024-10 2027-09 9,000 85,000 110,000|28%Ek%&  |Hudong-Zhonghua Shipbuilding
NA 2024-10 2027-12 9,000 85,000 110,000 |###EK%&  |Hudong-Zhonghua Shipbuilding
NA 2024-10 2028-03 9,000 85,000 110,000|28%Ek%& |Hudong-Zhonghua Shipbuilding
NA 2024-10 2028-06 9,000 85,000 110,000 %K%  |Hudong-Zhonghua Shipbuilding
NA 202410 |2028-09 9,000 85,000 110,000[@¥%*k% |Hudong-Zhonghua Shipbuilding

F 72, PIL /% 2023 4F 12 AT,

R HEAT AL ERSTWND,

Hil - THS Maritime. #08 X 0 {ERL

21 LNG Zx##¥ o> T+ TKota Eagle]
i : Baird Maritime, 18 Oct 2024

RoNA DOPEVEE S 2t DP World & i e 2 0 i jx 35
fblcmid7zz ) —r VY a—va U EARERBETLIRELRE LI, RXAL DT 2L -
7 IZHEET D PIL O BT, A AEREHES O AREHT K 2 3BT A FEhE 3
5o ETo. FHETONAFREIO AN H Y 7 AT XL —2FIH L2 s ik

F 72 PIL (% 2024 £ 5 A2, PSA L 171 LT B24 /XA ABREFO EZEERR © Fhi L 7=,



FITAZ/—I)LICRYBATLS/E
(3) AAL Shipping (AAL)

WEES AL AAL 1%, 2021 45 11 A2 3 17 2,000DWT @ X % / — )L — ekl H &) iE
Wi 4 & P ELEE O E SR EM T (Huangpu-Wenchong Shipyard) (2787 L C
WIZAN, 2022 4E 2 H 22 HIZ 2 ABIML, Gt 6 BARIET D &KL Lz, AAL I3,
1995 HI2 AT X TERILE L. 2009 4R (2 v U HR— )VIC AR 2B LT-FEStE T, BEE
WER, TV — 2 VXX VT RTIA NI Xy U T EEMT D,

FfdIX, AAL o= V=7 ) v/ F—rbav— v L F—LAN, F 710 R TAKEE
& < ARE S0 Columbia Shipmanagement (CSM) & R TE&EFL 7=, 7,380kW
DOMAN OExT Vo &T 0 —BAREH 3 (1,700kW % 2 £ & 1,065kW % 1 5) %
BT 5, 20244 11 ABIE, 6 056 3ENBAL TV 5,

% 12 AAL Shipping @ * & / — )L Z TR ¥ X

No. = FOFRH] | SR GT DWT Status ELERT
1 AAL HAMBURG 2021-10 |2024-07 25,784 32,537 | hfiE Huangpu Wenchong Shipyard
2 AAL HOUSTON 2021-10 |2024-09 25,784 32,506 mh i % Huangpu Wenchong Shipyard
3 AAL LIMASSOL 2021-10 |2024-05 25,784| 32,517|Fhfns%  |Huangpu Wenchong Shipyard
4 AAL ANTWERP 2021-10 |2025-05 25,660 32,000] %7K Huangpu Wenchong Shipyard
5 AAL DAMMAM 2022-01 |2025-10 25,660 32,000[#£T 5% [Huangpu Wenchong Shipyard
6 AAL DUBAI 2022-01 |2025-07 25,784 32,000[#£T 5% [Huangpu Wenchong Shipyard

Hid . THS Maritime, 8 X 0 1ERk

(4) Berge Bulk

U= DN X U T EMNEEO Berge Bulk 1%, 2023 44 A, BEfFO/NLV T X
Y UTHBRAE ) —=VREHIHISE TE D L OICBET DFTH AR K Lz, TDD, ke
D ABS & fiMiaE A& 2 — VIREBHIERE S A T MZHGET D 70 D OFER 72 EBL FTREMEI A 21T
HIFTr Y NI ERRE LTc, A X ) — VRELO SR S8 B U v 7 D FERIE,
S D EH S ORRFE A 72 FEBLATREME DO RRGEIC R 5 £ T, IBAWVEREIZOWTH T 5,

F7-. [FfEIE 2023 42 10 H, IrE 35327 %% U7 [Berge Olympus| (2. 4 KD
ER7Z2MEHOMNARET 2d0E2 7% T L, AR 2018 FicFE oMM E T (E
it P EAMMERARAR O 1) NEE LR M OBER 11 bo, MEEE b
K21 5RO, BE ST TWindWings) &9 5T, 4 U 20 BAR
Technologies 2B% L. / /L7 =—® Yara Marine Technologies N Hli& L7=, Z D
firic kv, MET 1 AFEHK 6 b OB 28R L, “RLRFEHEHEEZ 1 B 195 b
VHIE TE 5, Berge Bulk 18D B A IZ WindWings #i%E 35 Z & 2L T
%o 2022 4F, Berge Bulk |3, B ROUGE, A OWEFEINOFEH . HEORBE
AL RFBBEIA~DOERE D 4 SO R 24 & 2 PR FALFHE 2 RT3 5720, 34EMT10
ER RV (148 S M) 2RET D EHERL T,

WindWings ### L7-ffin e L Cix. TBerge Olympus] (Z2%H, 1 EHIX, 7 4
U 1 O RTF Cargill M 5 =ZEpHETA DNV 7 X% U7 [Pyxis Ocean|
T, 2023 /= 8 AIZ WindWings Z &t . 2023 4 8 H ¥ LARKEZIT - 72,



S b2, Berge Bulk % 2024 4 2 A, FHALEMME CARETAFICTY »E=7
TCIRBHIN 2 A RE L=, 241321 5 DWT @ Newcastlemax 8 T. 2028 4EICHIA S
HYETHD,

22 Break Bulk BB DMRATE /)LD F v 1) 7 Berge Olympus
(H : Break Bulk 7 = 74 o L4

(5) Pacific Carriers Limited (PCL)

PCLiZ. KMGZETDO/NN)L I XX U T XU H—MFTET, ERT 747 2 AD CSAS|IZ
ZIMLTW5, 2023 4 1 HIZ, PaxOcean, ABS & L THBKOMRFZ L EZ X D720,
PCL RO ELE LT, A ¥ ) — V2Rt T 2 HFARE e =7 Mot 5 &3
KL, TNIZOWTOEBRIZ EIXEDOBRIERIN TR,

2024 - 2 A, FtidsE o KiEf (H STX &) 725, LNG JoREHZ X ml
RE72 & > J1— [Piura Pacific] OfIAN%E =T 7=,

23 Pacific Carriers &8 ® Piura Pacific

[ : Pacific Carriers 7 = 7 1 |46

44 https://www.bergebulk.com/wp-content/uploads/2023/10/Berge-Olympus-with-WindWings-2400px.jpg
$1.31% (3) #3MH
46 https://pclsg.com/2024/02/28/pacific-carriers-limited-unveils-new-mr-tanker-piura-pacific/



(6) Stamford Shipping

2023 410 A, ¥ > AR —/® Stamford Shipping &7 > ~—72 ® Green Marine 7
N—T1F, AF = VIREHIRICRE T 5 69t a % L L7-, Stamford Shipping 1%,
2016 FIZHENL SN, FIANRNNN T X U T RORF o I—DTETHL E L BT, F =
DELETHMBEZIT I 2D, YU DR—AETFICEESNEZ T 7 R %= AU b
24 THH 5, Green Marine (£, A ¥ J — VI K HWEEEROPIRF( AL ET 5 HE
ZFEMBL TR, 7rY=2 FORERBAAREHESY R A L b AF ) —/V ek
AT LOFEFE s == V7 BaliE, A X = VREIOMG R EEITo TV D,
BFREIE. SESERMEDO A Z ) — /L ZouREHR ORRYE - B - RSFEELAAT O TE
Tho,

(7) Winning International

20234 9 H., v AR —/LDOfEiESF: Winning International 7 /v — 71X, HEODH
EALHEESG & 82 )7 5,000DWT D A & ) — v Z5nfREV SV 7 v U 7 2 8 2 JEET 5 324
ARG LToo RIMSIE. 1057 2,000 X257 A — MV D A X 7 — VKRBT 2 7 % 2 FEESH L .
25K 329.9 A— kL, E 60 A— hL, BK 22 A— kv, 377 13.9 / v b, FITERE
Pt H T, e ACEE R 2L — 7 Ok Ea CSDC M A IZERE LT,

S HIClEfRE, 2024 F 6 HlcH[EOEJE T (Hengli Heavy Industry) (2 6 £dD X
Z =)V OB SR ERE AR A T U 7o, BREEENAR I 15 32 5 5,000DWT T, FEE
B CSSC 42 T o LifpfitMnakitbt (SDARID) 238%EH L7,

Winning International 7 /v — 7%, feEF3E, WE¥E, W LB 2. W0ER, §1
(LBR%E . SREEGR - EE R CICHEF T HEARET, RAROR =301 O Lk
BT H D, AL 40 EOr— T A XV X U T EBURRIZITA A 5
H#) 100 T, FHEWEIL 5,000 5 U ETH D,

% 13  Winning International M * 2 / — )L Z T #A %4 % 8518 &k o %

No. | fi® | FRH | BERH| GT DWT Status SR F

1 [NA 2023-09 |2026-09 173,000| 325,000 2iERF1E Qingdao Beihai Shipbuilding HI
2 [NA 2023-09 |2027-06 173,000] 325,000 iERFY1E Qingdao Beihai Shipbuilding HI
3 |NA 2024-09 |2026-10 175,000| 325,000 23EKRF1E Hengli Shipbuilding Dalian

4 [NA 2024-09 |2026-12 175,000] 325,000 iERF1E Hengli Shipbuilding Dalian

5 [NA 2024-09 |2027-02 175,000] 325,000|33EKF1E Hengli Shipbuilding Dalian

6 [NA 2024-09 |2027-04 175,000| 325,000 3#3ERF1A Hengli Shipbuilding Dalian

7 [NA 2024-09 |2027-06 175,000] 325,000 3E KR Hengli Shipbuilding Dalian

8 [NA 2024-09 |2027-08 175,000] 325,000|3EiEKRFMA Hengli Shipbuilding Dalian

Hi# - THS Maritime. #iE L 0 1EAL

(8) X-Press Feeders

X-Press Feeders |% 2021 245 FILEM 7V — 7 OILE BT 5 &St & TR 78T
EiEM (Jiangsu Yangzi Xinfu Shipbuilding Co., Ltd.) (2 1,264TEU ® X % J — ) .
JTEREl T T AE 4 ERIELTRBY, 2024 FE 5 A6 9 HlgoiF Tl &Sz, £
T FAR, FREEEMIZ D 1,170TEU O A % 7 — v Z ek & 4 T3E L7z,



F72 2023 4EI2iE, 1,250TEU O A &/ — /L " JeiREHIN 6 & % H[E o KN ST s st
Guangzhou Wenchong Shipyard) ZFE L 7=, 2023 4 6 Wi DA T, X-Press
Feeders O A %/ — /b “5uREHIR OMBRIZETR B AN T 14 ELHEON TN D, 70E,
FIfEIE 2022 12 B E G ER (Shanghai Waigaogiao Shipbuilding) (2 7,000TEU
DA TTHI0EELRFRIEL TWVDER, ZHHIEAX ) —/v eI TiE 72w,

S BT 2024 ., [FAFLIE EMESSEEEMIZ 11,000TEU O X % 7 —)v ekt a o7
6 EAFIEL THY ., 2024 4 11 HBIEDRIAED 2 # /7 — )V ekl = o 7 FbkiL,
FEFREEDT20E L85,

3 14 X-Press Feeders ® LNG Z ¥ o > T+ A

No. R FOERSHR | BiSREEA | TEU GT DWT Status ERLER

1 ECO MAESTRO 2021-11 [2024-05 1,264 16,242 13,675| B % Jiangsu Newyangzi Shipbuilding

2 |ECO PONENTE 2021-11 [2024-08 1,264 16,242 13,661 | FifE Jiangsu Newyangzi Shipbuilding

3 |ECO LEVANT 2021-11 |2024-06 1,264 16,242 13,684 | FAAF Jiangsu Yangzi Xinfu Shbldg

4 |ECO ZEPHYR 2021-11 [2024-09 1,264 16,242 13,665|FAALF Jiangsu Yangzi Xinfu Shbidg

5 |ECO UMANDE 2021-11 |2024-03 1,170 16,226 13,736 | LM% New Dayang Shipbuilding

6 |ECO MARIN 2021-11 [2024-06 1,170 16,226 13,684 | FAALE New Dayang Shipbuilding

7 |ECO OSTRO 2021-11 12024-10 1,170 16,242 13,686 | T New Dayang Shipbuilding

8 |ECO TRAMONTANE [2021-12 |2024-11 1,170 16,114 13,900| 37K New Dayang Shipbuilding

9 [NA 2023-06 [2025-08 1,250 14,780| 14,000({##EX%E  |Guangzhou Wenchong Shipyard Co
10 [NA 2023-06 [2025-10 1,250 14,780| 14,000({##x%E |Guangzhou Wenchong Shipyard Co
11 [NA 2023-06 |2025-11 1,250 14,780| 14,000{##EK%E  |Guangzhou Wenchong Shipyard Co
12 [NA 2023-06 |2026-01 1,250 14,780| 14,000{##X%E |Guangzhou Wenchong Shipyard Co
13 [NA 2023-06 [2026-03 1,250 14,780| 14,000({##EK%E  |Guangzhou Wenchong Shipyard Co
14 |NA 2023-06 [2026-05 1,250 14,780| 14,000({##X%E |Guangzhou Wenchong Shipyard Co
15 |NA 2024-05 [2027-08 11,000 94,000{ 119,000|FEXRE Shanghai Waigaogiao Shbidg

16 [NA 2024-05 |2027-10 11,000] 94,000| 119,000/}#EKRE Shanghai Waigaogiao Shbidg

17 INA 2024-05 [2028-09 11,000 94,000{ 119,000|FEXRE Shanghai Waigaogiao Shbidg

18 |NA 2024-05 |2028-11 11,000] 94,000] 119,000[#&*% _|Shanghai Waigaogiao Shbidg

19 |NA 2024-07 [2028-06 11,000 94,000{ 119,000|BEXRE Shanghai Waigaogiao Shbldg

20 |NA 2024-07 |2028-08 11,000] 94,000 119,000|fB&EARE Shanghai Waigaogiao Shbidg

Hil - THS Maritime. #08 X 0 {ERL

24 X Press Feeder TAD A % / — )L Zu k¥ #is Eco Maestro
Hi# : X Press Feeders 7 = 7 A 47

47 https://www.x-pressfeeders.com/news/x-press-feeders-starts-europes-first-feeder-network-powered-by-green-
methanol-ushering-in-new-era-of-sustainable-shipping



FICEBMICMYBATLSME
(9) Yinson Green Technologies

1.1.2 & (3) @THM Lz 12020 FDON—1"—2 T 7 NEEMEHFERRE] T,
Keppel FELS., SembCorp Marine, SeaTech A T&EJ 2% 3 DD/ —/—7 7 7 NEH)
b7my=2 FPRZEMBICRES NN, 209 b biEH L TW5H D), SeaTech
N EET 5 Goal Zero Consortium D72y x=7 hThbH, A7TB =7 FOFEFEERX LN
— T, A7 v a7 AMTAERATO FPSO 2 L2 FXEICK D>~ L — 7 B O Yinson
Holdings O F&4T, MEF, TV T 14—, =X AXF—SBHOREHINICKEL TV
Yinson Green Technologies 78, BEii O FEE LT, RESEHBL TWD,

Zo7uY =7 T, SeaTech 73, &k 18.5 A — M/, I RNEWEE 25 2,
ER 12 4, #iifEES 8~10 / v b (RRKED 12 /v b)) OFEEHEDH

Hydromover| ##it L7z, [Hydromover| (%, 235 ¥u Vv hOESHEEZREY 2 &
PR, 422 ¥n Uy hT U=V F AL F RNy TV —2FHT 5, GHG HHiEn
DT NVI=ULH/(ONE~T 0 ThD, mKEWREE 25 ~> T, 40 #EE £ THEM AT
BE. Ny TV —lliZE=F—=0EESh, B 1 5 1 SORERDNLLIITR->TE
D, BENBETDET 7 —LBELMEMALRSTND, Ny T U —|IFRERITORWN
THRETHZIEH, KMTHILEAEBTH D, EoEMICIE, B ETEMEHE TS
AT LR, Rk 2w BENEN A B H U7 IEMER SR > 27 4 (LIDAR 72 &) | K
B kv (N HORIBIEIR & L CHH) DI Tuns,

FERIEL S v AR —v® Lita Ocean 2383%E L. Yinson GreenTech 78 7 1 75 L& HE
VATAY Y a—vay, PEREHYE L, )& O Shift Clean Energy*73 /3> 7 U —
224t L7z, RINA O > R — )V R O Mtk %+ 5 L=,

2024 £ 6 H. [Hydromover] ([ZX 25 v HR—=/ILTHD TEY L TME DOEEIT
DI, 2024 F 9 A S HRBGEM MG I Tz, ¥ U T R— IV OEBENI~DWY)
TN B T D MAER St (Ship Chandler) %, 6 3P HARBR~OS NI4T
DTV D, FHREROZE AL, Ship Chandler IZ¥H % Zit L T 5 £ MUK EHT OV
EEENAHET 5,

Yinson GreenTech (2L % &, [Hydromover] DO#EEE L, /ERDFE 7 7 ADM LY
bEWA, TRAF—IRPEL AT T AR R BENED, EROMITH T
BONFRIE DAL — g a X hOYIK L FHETH D,

18 7=y MEAAREIE, Sterling PlanB (SPBES) 04577 - 7273, 2021 4EIC #4478 Shift Clean Energy [2Z&H &
7z, httpsi//www.offshore-energy.biz/sterling-planb-rebrands-as-shift-plans-new-clean-energy-service/



(N TFY—=F=H2 1) T INR)L) Ty EDOKXRBHR/SRIL)
25 Hydromover DEE

HER 2024 4F 10 H 3R

Yinson GreenTech (X, [Hydromover| ®&iTht [Hydromover2.0] D% it% 4 —
A K7 U7 ® Incat Crowther IZBEIZZEFEL TWW%, [Hydromover2.0) ([Zix=FR/L¥—
DA, MUK HUR TG MER ., B2 A, EIRERE L B R OFREMERE 2 & o B AR E
FERE 2 M AIA F AL, 2025 I EARZERT D TEL o TV D,

F7-. Yinson GreenTech IX. ZE&EH D 7 )L —faiEf Hydroglyder] HBIR L Tk
V. 202411 HICY U AR— VTS NIA 7 a7 F V=727 (OSEA) 2024



TEOWE LK L, Hydroglyder OF BIIME 2 4, R%E 12 4, JEHHES 20~25
Jow b, wE#E30 v b, &2E11.9 A=, HE 10 OB X ~T T, IR,
TITAT 7 ANR—=T 3 —haT %)L (E-glass Sandwich Foam Core) H, /K3,
FRP & Jg ~1 7V v K (Composite Metallyc Hybrid) & 78> T\ 5, K% B
¥4 25 /00 x—>0 Lift Ocean, BEMITY Va—va v aHET L2/ V72—
Zeabuz W1 L CRR L1z, &FO® LV —EMATY AT A, Zeabuz 23BH%E L7z ki
W2 BEVIICAT H 72D Y 7 v 7 =7 ZeaMate ZH 0 A, HENVEFE., BEMIT LT
KX FTRE & 72 %5, Hydroglyder OBAFICIL, / VY = —DBUFRIBITT, 1/ X—
g VRBEELRETD [/ RX—var - /) rvyz—] OXEHLZT, YU HR—LD
Lita Ocean THE XU, BEIC5EMK L T\ 5, FIfLIZ L D &, 2025 FFHIEA B, RBRIERT
EEMTDHTETH D,

Hi i : Yinson Green Tech * 7 ¢ 7 & £}49

I 52, Yinson GreenTech |[ZEMRBE=% Y > 7 RFEPHEIPK N7 v 7 My
1. WU E IR L2 T & % Marine Digital Platform & BH%E L7z, FFRAIZT A Ry =7 %
FTRTLHEOIE, MLETRTEDLEIIZRD, £72 50 AFEDH, 100 AEDH ., 150 AED
DEEH7 =) —OBELHBFIZAN TS, IHIZ 1.22 B (5) @ThR/LBy,
2024 4 11 H. Yinson GreenTech X/ V7 =—®D A% — 7 v 7 {3 Evoy AS &L/
LCT V7 B OWFEXEDOEEIICIRY M Z L THERE LT,

49 OSEA2024 T QR == — FEAi



(10) First Offshore Supply

2022 F 12 A, TUVTHEBOA T v a T AT AEENTITEEBREM (CTV) %
LT 5 v HAR—/1® Fast Offshore Supply (%, Shift Clean Energy. <FIGEZ T
7 AR =ik N Terasaki Electric Co. (F.E) Pte Ltd (S¥lF) . RINA L2 L. [Ffko
CTV &k 2 L FF L, Shift DFEEAXNY TV = X7 AafHH L T, 7 /L—H
EMEWRDT 4 =B IR DA TV v MNCSOET 5, FiRE, O EXRHD A
AVAAL Y FR—=RERATF AT AT LFHHZ QR L, Shift 255587 O ARl H % &l

EEHY 7 =7 T0OnWitch] #2495, RINA (F= R /L X —i7E > AT & % Ffh
L. AiP #3177 %,

(11) Synergy Marine

Synergy Marine (%, ¥ > AR —/L T 500 L. EOfifinZ &8 3 5 A o fvins 21
HEF, 2022 4 7 A, FEfITKREO Alsym Energy. HAR® A ffyEE & HLF T, A
WM AZBIE T D & FEEX Lz, Alsym [FKE~HF 2 —t v VWA O R e B A E
DOFERZE, Alsym X Synergy & HEFHEEIZXT L, %E@JE}EZI))% 3 M. R 1GW
w2+ 5, Alsym OFBIZ LD &, FfEOBEMIL, B o — 0 AR
OHEET), AT O ~DOE MG, W LETor—2 b EER SN D, 2022 4 7
HORBRFEREOFRIZEL D &, Alsym 13, EXEBIE, f0. B ek ax fis ) 1 F 12, 2025
END DOREAEZBRGT 53R Z YT TV D,

72% Synergy Marine (%, 2024 4 3 HIZKEA Y —F 2 NINARLVT 4 €7 ORI HEZE
L7-. BEWi TDALL Ofinfins Bt

(12) Vallianz

Vallianz Holdings IX, > AR — IV EHOF T 2 a 7 XEMA XL — % —TEMATH
Fro, 2022 4 2 H. [FftlX SeaTech, Shift Clean Energy. ABS L2 L, EHh¥
AR—brdEdT2EREF L, FMRIE. A2 RRUT « NEZ LABIZSIHT 5 Vallianz @
F2fo&EMFT., PT United Sindo Perkasa T&E#iEIND, RO NNy T U — 27 A
I%. SeaTech ® T[E-Volt Electric Tug] a%ahiZ->&, Shift ks 5, BENF /R —
NoOBEMRFE, ABS © N - A7 a TERICB TSV FULEMOBEHICET S
AR KO WEFERORF 7 a THAANA TV vy RENVAT MMIETHHA K] &85
T2,

L, 2R/ 24 A—hL, BT (GR7— K- 7)) 1360 k> fiiigs /it 12 /
> k. Vallianz ® 2023 FEFERFEEICLD &, A7a vy =7 ME, &EHEEFR T, A
T U=V a—va OREGOREERE Lo TWND,

FICZ7UEZTFICRYBATWLSE

(13) AET Tanker

1.2.1% (6) @QTH#Ir L= B0, AET Tankers X, Castor Initiative O ., #tik
SNDHZYLAVEILETHREINDT VE=TRELY U —%2FTHEMT 272 8, BR
EBHIRIZE > > T 5, 7272 L. AET Tankers (I~ L — 7 OEE % > B —24k MISC @




VUMK NH2TH DD, AET Tankers OEj X HOWTIE~ L — 3 7 OE Tiodf
15,

(14) Marco Polo Marine
Marco Polo Marine 1%, > B AR —/v B A7 > a 7 EM - £ LRI BT
fefi oo ERT, R FERE L ONEMM A S, 2028 E 4 A, FfHZ v = —DT =T
BV Y a—a et Amogy & REEMR L, FAOBESE « Fri&E R )& T oY
—ERAF RNV — 3 UIVEIZ Amogy DT VBT IHREV AT LAEERHT D,

1.4 BRAEXRFOSERR
AAROPGHCHEES S . T TR —/ MPA R0V > TR — /VICSL i 5 i, &
E oW FEHEEE L EET2HEDNHD, W OO EHEITT 5,

O gl E, ARy 7Y — R, HABFEHS, MPAIZXL DT VE=TREHEOL
B LEEMICHEE & 7 HDAERRICBE T 5 Wi
20247 A, FEEEEE, BAY Yy Y — K, BAMHEHS, MPAIX, 7=
TIREHIR D& A« REEMICKLE L R ORI L THET L2 LICEEL., BF
fEfE Lic, ZOREIZ, ESLAFFEEIEANTT = RV X — - FEEHINR A B R
(NEDO) @ 7V —> A ) R—= g U EEFE - KIHERBMORER - 7 oe2=7
REHIR ORISR | I CHRFERIRE N2, 7 =7 REHIREI 3 L SR E O — (kR
TuYl b ICBWT, RERHAR o2 Z2HWA L, 7 o= 7 BEE A2
WU HEERER 20 J R RRBEALI XX VT ZHARY y Y — RPREETLHZ &
ZATRICLTWD, ST E=7 REHROBEAMIZEL T, Yo AR—LTT &~
BTN H Y T EET DT DI E RN T T b,

@ BABEHS. v TBR—A N —EStt, AR 240RE

2024 £ 7 A, AARMEEHIT. ARREHIHIGT 2300 U o 7 v o B AHEE
WZIF, Y AR —=N TR 7% #EMiT 5 Consort Bunkers, ¥ ~— -
TOT (AR —) a =Rl —ar KRR O Y AR — 124 TAIKO
TIOT RN T 4y EREEREE L, 1.2.2 WHRBEI OB Y v TIZET S
RWDORAH ) —VOETEHEH LB, Consort Bunkers X, A%/ —/LIZxG
TEDLTIANNT—F 2 T—5F 10 £4 PEOEMRFTICHEL TWD, &
DFEEIT 2024 4 7 HovEigiEE T (COSCO SHIPPING Heavy Industry) [}
7,999DWT O/ I hnvs o —4 5 @E 10 F12E Y . Consort Bunkers 3.
AARBHEHB IR S, Yo~— 7T IR - BEEOERME, TAIKO 7
T e RV T 4w ZEH—TART KRR TNy =V O E T OKE
THE L TE, SROFHRBETH, Sl&HEEIREOKREZHE S,



@ HAEM & MPA OfeH

1.1.2 % (5) ThN7ZLBv ., HAEMD? MPA & HRFETHIT HHELM
/TS, MPA & HARBAIZ, 2024 4 7 A, B EPEEDOFRKE ATREMEST ¥ 2 11k,
AMBAETRET 2HELZ LD LIZERR LT, AR A L 7 =1, KRR
FERIFIERRFZOT =T REO LRI 2 B2 T 7 —F THEET 5,
WETEZ, 7R =TREHROMB TR v 7T A0, Mo MR AT Y —
F—v o7 Tnr T Nl WEEEOMRBRE, RKRFEETITREL v BE~D
BAT & RS 2 Fifoe rTREVEIC B L 72 REIC DWW T b ek %

DA —v v Xy hT—2 « 27 2F LA (ONE) OV —fFES—1 2

2024 £ 4 A, YUAR—NVEZWRETDAROES 2 T FMFEESEA—T ¥
YeFXy hU—2 2/ 2712 (ONE) X, REFEBEHEOHIBUCESE L7-# 727
7Y — U YFEY— A TONE LEAF+] OB AZRE LIz, BEEOFEEIGTER2EKTO
REFEPHEHICERKRT 2 2 &3 HW, P—E 24O~ D TLEAF] (X, Low
Emission-Able Freight (KHEHEWRE) O, =27 TR ASA TRE R E O
RBBEZE S Z & T, RFEPEHEOHNBIZE D, BRIITH =FHKEIC X 535
ST I RFHIBGEEAEEHITT 5,

® T UE=T NN TR
1.3.1 = (2) O TR#M L LBV, pEih =3, GHiEEpE ., TotalEnergies
Marine Fuel, Pavilion Energy & & 12, LMG Marin & SembCorp Marine (Z X
DT CEZT NS IMORGHTH A Lc, ABSX 2022441 HIZT »E=T A
YHY U THROBRFHT AIP 2 E Lz,

ZDEH, 1.2.1 ETHEN L 912, GCMD O X £ X F AR (A, HEICARER B
A T DOFEMEERETEH, HADWBESHENH LTV D,



2. RL—o7

2.1 MAKKIZET SRRV ERBEORESR
211 RH - B#E

< L= TR AT 5 EEUE1X,.  [Merchant Shipping Ordinance 1952] Z
M EOET, MIOEMICE T 2 REECEERSICE L CTEENED N T WD, Ak
7> ar 306 IZBWT, MRS X B ERBEIG YA IEIZBE 9 2 Bl 23 Fidk & T D A8,
B G E I LMK O EMEOARTH O . MHARENCB 3 2 BLHNIERHE S v Ty,
< L —3 7 Tk, MABREHC R 2 BEIEL IMO OMANCHE LT TR Y . IMO AN -
T ENHAZHE L TWbH, MARPOL §A0KEEVI (KRVEYIE) (CBI4 2 Hiklx
MALAYSIA SHIPPING NOTICE (MSN) TZO@EMIZBET2EHRNBEMI LTS
MSN 06/2019 121X, 2020 L~ L —> 7 OKBE 2 EM T 5T X TOMAMIC
MARPOL £A4MHE & VI E ® O AT REHR OB EE o EIRBLH (0.56% m/m) %3
MIsZ PRI TN,

212 {R#ER
O 7YV —r77 ay—FHEAX—2L (Green Technology Financing Scheme :
GTFS)

RAEFRD 1oL LTI, WMHFRELIIRE L LD TERWA, MdECbFIATE S
EREE LT, 7 —v 77/ nY—@&A%x—25 (GTFS) »dH b, BET ek
b, 7 —r7 7 nv—0LEEE 2=V — mXLF—Ph—ERT uNAF—
(ESCOs) ICRE NI N DA, ZHUCBUNFRGER, FlF D U N— k2 BUF 3 2k
5, RIREWEREEY A7 7 1% (Ministry of Natural Resources and Environmental
Sustainability : MNRES) &2 T~ L —v 7 7 U —2 7 7 Jn v —#EELHE AT
(Malaysian Green Technology and Climate Change Corporation : MGTC) 23%#:%
FEL, SREEIME LRI 5,

GTFS 1% 2010 fE PR THEA S 4L, BE 35U % (K 10 & 8,700 7k F/50) D Jk
T 2017 FFE ThEVZ, TOK, 208D ¥ (89 4 (& 8,300 5K Fs) @ GTFS2.0
A 2019 A S, 2020 4F 12 A 31 A ¥ THEMiShiz, GTFS3.0 (X, 2021 415
TEAINTZN, JHBEFHEEARATAMEOALTH -7, BEIE, 10 BY ¥ (2 &
1,800 52K Ku52) D FE4D GTFS 4.0 28 2025 4 12 HEF CHEESNTEBY . 60~80%D
BURFPRAE L . FlF- U ~— [ 1% 03 Rk S 5,

KR LR DERMIT, TRAX—, K, B, Wik, FEEY. BE¥ T, @Xofic
W EREbLEENDS, MGTC 12X 5 &, ¥ Lkl i?)“—/ﬂ’nﬂﬁl\@?’x'“ﬁ%%aihé
DB INETIZZ U =D RO HEEIE RN T,

50 2010 FDF¥Ix K KA L— b 8.22 TEHE, FHL—MI~vL—yTHOT—% LY A
51 2019 FE DRI K KL L— k 4.14 TEHE, [k
5290244 1 H2HM»H 12 A 6 HO X3k kv L — b 4.58 THt&E, [k



@ ~ L — 75417 (Bank Pembangunan Malaysia Berhad : BPMB) Ofl'&
BFROBREBITTHD BPMB TliE, YATATFTEV T BB AX—L, TUX VL
EHEAX— L7 PEBOMEA X — L2 @EE L TWD, 2096, HEWRZBEAF—A
(Maritime, Logistics, and Transportation Scheme : MLTS) 1Z%&® X 9 & ARFHIZ
L THETE 2,
o ARMASCALZEHE DR
o THLODOHUAG. EMET - A, A T T BRI ORI D R
o HW. TH;. RBLAE., WS A OER K OVEE, METHIEE 2 5 Ok ER
o R, HN, BIHEMSRAZOWIRYT — A0 OEERTT
o Al HAEOTEE L Y — 1 X
o LRSI OIEE) K OV — B R
o EIREARD A Az
EROEDITHMOTZEL /IR L RS> TVDNR, 7V — Ui bt L TV D DI T
X782 <. FEROEIRE O MAHFTAE T H MLTS i Tx %5, 2024 4 10 A2 BPMB (&
MR LIcE ZA, T E CITERM BB O RICME L2 LiddH 528, LNG 72 L
DOREBIREL O ~DOFEITL TNt Z & Tholz, MLTS O AF— L%l iz
B, BITICKIL O FIFD 9 65 1.5%IZ DWW TIBUN OBt G- S 5,
BREXRICBEADA AT —ALE LTEL, A7 AT EY T 1B A*¥—2L (Sustainable
Development Financing Scheme : SDFS) &V . 7 U —UfnbxtH &R 50,
BPMB (2L % L., SDFS [IKBHFEESREDT R =/ hA~DFIE % EIfT-oTVDHOD
NHIRTH 5,

22 BFRUVEHRSTORERRHICEAT 5 YA
221 BHEOBERVYEX. AHsto oy FRE

(1) BUNFOBUK

~ L= 7 T, REEHE~ORGEE LT, 20304 F CloRFBJEHEE 2005 4
T 45%HI T 21 W) BIEZEBT T\WD, ZOBEX, sFEILICKRESNDEFE T
HFHETH D (5 11 R~ L — 7 FHE (2016~2020 4) | TED ST, [FFHETIL,
EFDOHBEDIZHD 6 DOMMEHIHEE SN ED HiL, £D 1212 7V =ik BB
bit, TO—E LT, KRFHMIZONTIE, SEIEREEIY HADBEVIAENT,
RIFFEOERBOZD, 2017T4EX [V -0 T/ /) nV—<AX—7F 2 (2017~2030
) | BRI, mxAF— BUOE, EE, &R, BEY. KOFE 6 EITIE L,
BREEBMOMACE BT 2 BENRE SV, ST Tk, AR IEEEE =
FEERROE ENBTFONTHWEN, V=T 7 /)uaP—<AZ =77 020%, F
DEOBRFANZ OV TIEE RSN TV,

2019 FlTHF N TEHFEREBOE 2019~2030 4 (National Transport Policy :
NTP) | TiZ, B KD 1 D2 [ 7Y — v x>z A7 AL (Green Transport
Ecosystem) | O#ENR BT oNTWD, TORNEFIT, TEEROQRBRELEOEMN ) |

[RETHICR T 2 AHZ @A A ORE] | HRERRREBBSFEOEA] | [HEHN
BT A5, B, BREMAFIET -0 OREOE A | THHE AT RE 2Rk 0 FEEEIC



T 7 ATEN AR 2 RET 270 0RNRaIa=r—rar, HE. AREROERK]
o TR, MHFEEDHRFIICETLIARITEZEIN TR,

SHIIT, L= 7T 2020 2 MERFEC Y 7T 40 —T7—7 U » MTEIGHE 2021
~2030 % (Low Carbon Mobility Blueprint Action Plan) | #%KE L7z, x%iLkE L
RIBIZE T D2 ARZEL, EXREEBEFEICB T AL FT 0 — B VORI ARER LT, i
FHEEIZOWTEMMNA STV,

2022 FFICREEF I TEHFEZ X LX —BIR 2022~2040 4 (National Energy
Policy) | IZTE 9oL, L= T I3MABREHT H O 5 LNG OFIG %, 2018 £ 0%
26 2040 FFITIE 26%ICH| & BT 5 2 &2 BIEICHIT -, WHEBREDT 7 v a 7Tk
LTiE, LNG NV oI 72 BT 2 &, MAREE L ToONA FRE ORI I
FTEFRBAFENZET SN TN D, FRREHZOW TR, KFEOAEEE 20 | KFE
MzEETeBnfEficancnan, AEE2REOHEEZEIIBTONTEL T, KEE
BT E=ZTRAL ) = VEORABERIFIC OV T HREM STV,

92023 -, v~ L —v T EMHIE TEF=Rx VX —ifi#fin— K~ v 7 (National Energy
Transition Roadmap : NETR) | %K L7=, ZOHF THEHFEEIZOWNTIL, MHHKE
215 HDAKRFBIRELOEIA % 2050 4F £ TICEIKD 40% &+ 5 2 & 28iF 7=, R+ 514
BIREFE LTIE. e AX J—Jb. e T UETAPEEMICTHEREIC AR D £ TlE, A A4
RELEZEHT 2L LTS, £/, IMO BRRFBIZTZT A —H AL &%,
LNG 225\ TiE, EFEZ 3/LXF—EIR 2022-2040 © BHEE (2040 4% TIZ 25%) LYK
KTBHELTWDEN, BRZREBMITIET T,

F72, NETR 2T - FEEICEATLINRZ#HET 27004 =T F7 L LTI,
TiexFEmET 52 L LTINS,

O FZ7v7r—var--aEt7 17 4% (Kementerian Perladangan dan
Komoditi : KPK)
v WFFEBHIE O FEREE SR & FE i L. MORRELE LT NA TR O B Y pE 2
MFEH ATREME 2 HEHET 5,
VoA B O A LB, ENO NS ARE A EER TRIAT 52 &
BRI %,

@ Eiwa

vV REBBREHIET 23 M my h ey FEBBRIICERA L, £722 01t
Wre=4—L, ZhbOREOMEENEIATRENE DS ZER S T BRIC,
&L TOEIEZRET D,

V Aty T 4 7oME ] BB 2 2 S O BREHERS O 2R o e
EWE0 . FEROMARE DN T Y o TIZONT, ERNOEOBS %
=D,

v B REIENIZEN O TR FERE IS X D RREHEA O 2 R ET D,



(2) BRFDHE
TN H OFERTH T =7 NI, MBI M D 2 v & 3B+ 5 7
oYl FBW oMb b,

OQHFFZIIMNOT V= AL ) =D T ) T ATHE

W b=y T7OHTTI7ME ZV = A2 ) —=NVDOR B TIANT2AELTE
D, 2024 F 7 HITT0EY X &8 U, FMAEPERE 175 TR DA X ) — )V TG
S/, v —37 Tlid Petronas ([ZIRS 2N OHBED A X ) — VTG L 705, SLHUE
Petronas O 2 A% 7 — /LT LR UY Z U 27 Bintulu T, #EE3T501L, 707
M 235% S L 72 Sarawak Petchem Sdn Bhd TH %, [N~ L — T OF 72 a7 Al
HABFEOWSTEH H Y, Bintulu #EiZ~ 1L —2 7H—d LNG gL o TW\W5, &
7 a7 AWM AT OEMPT, BT — FHERML T D,

—Ji. 7 U ML, BUEOHABAROMBE N BITANNTEY, XAV 7Dl
ICAMIIR 2B BT 270X, A BT 4 TRRBEICRDLTEA D LT HERBARELH

27253,

@ ¥ a & —/LJ® Maharani Energy Gateway

2022 £ 2 HIZ, Yadks—nINDANZ AT 5 Maharani Energy Gateway

(MEG) th& > > HAR—/dD LNG Easy thi%, ¥ a2 FA—/IND Muar (2, #HEX LNG
NTEBRTDHZETRELZZD L, Muar 133 a A—INOILER, ~T v BN & OB
WNEHE L A ORIIT RSV~ T v BERICHE T 5, LNG Easy £Lid 2016 4 (2 EE R
DFREBRE DL LT-EFE T, LNG (BT R VR RET VERELTVWD, £O
1 D& LT, EEXNEGIZEXTaZX B RWEBEIAFTEAR Y Y — 2 (mobile filling
pontoon : MFP) #BH3 L. 2020 v ~—IZ8A L7, MFPIIFEGE LD
5,

Maharani Energy Gateway 7' ®2 ¥ =7 hX, 29 Ji ik A — MV OFREKETEIERR &
Q-Max A XD LNGPHERETE L4 O0ON—RELZ LT HEIET, Yoy b0
MR 1,275 ~7 Z—L L2 o T D,

2024 - 1 AoHEICL S &, PEEECEXOPEEREZEMN (China Energy
Engineering Corporation) 7% 20 &Kk R ZHE LT, HAREEHE 7V —rKH#E, 7
V=T BT T ME@ERT DI EBRE ST,

2B, EHEAMEH Petronas A FOR A Y v 744k Petronas Marine (255 &
MEG 12815 LNG N U v 71220 T, D% 1T T 554,

(3) Aty =7 b

~ L — U7 TIEEE A MEt Petronas & % OBL#ES U EHZET 5 vy =7
FNEfEEL TS, £O—flL LT, Petronas TSfDOMHESILTH S MISC 23R 4]
DT =T RENY o —2EET DD~ —2 v 7 Castor Initiative (25

53 2024 4 8 1 Malaysia Maritime Week T 1 #
54 9024 4£ 8 A Malaysia Maritime Week T #H



L CW%, Castor Initiative (X 1.2.1 & (6) QTN LBV THDH, 2021 FiT
LRIZ, Y2RCEHTEDOT VE=TERENY 1 —ORFHZ AP 28T LT, BET 54
71 —1% MISC O v R —/+44k, AET Tankers (AET) 2FrA. &EfT 2 TiE &
o TWA,

F 72, AET /% Castor Initiative Tl|iET 5 VLCC LA T v E=T B XY VT —%
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MARITIME AND PORT AUTHORITY OF SINGAPORE
PORT MARINE CIRCULAR
No. 03 OF 2024

08 February 2024

Bunker Suppliers / Bunker Craft Operators / Bunker Surveying Companies / Bunker
Surveyors / Shipping Community / Laboratory Testing Community

ADOPTION OF TESTING ENHANCEMENTS FOR MARINE FUEL INTENDED TO BE
DELIVERED AS BUNKERS IN THE PORT OF SINGAPORE

1. This circular serve to inform all bunker suppliers licensed by the Maritime and Port
Authority of Singapore (MPA) on the implementation of enhanced testing parameters for
marine fuel batches intended to be delivered as bunkers in the port of Singapore in addition
to the existing quality assurance measures. These testing enhancements are intended to be
carried out at the upstream supply chain for system efficiencies and cost effectiveness
compared to doing so for each delivery.

2. Arising from the bunker contamination incident in Singapore in February 2022, where
about 200 ships were supplied with High Sulfur Fuel Oil (HSFO) containing high levels of
Chlorinated Organic Compounds (COC) in the Port of Singapore, an Industry Expert Group
(IEG)" co-chaired by the MPA and Singapore Shipping Association (SSA) was formed to
strengthen the quality assurance of bunkers supplied in the Port of Singapore.

3. The IEG had provided its recommendations to MPA in mid-2023, as attached in Annex
A of this circular.

4, Taking into account the IEG’s recommendations and industry feedback, the following
testing enhancements (to be carried out upstream) would be mandatory from 15t June 2024
(in addition to existing quality assurance measures):

" The IEG comprised of experts from international associations such as the International Bunker Industry
Association (IBIA) and the International Council on Combustion Engines (CIMAC), representatives from
fuel oil testing laboratories, bunker suppliers, shipowners, engine manufacturer from MAN Energy, and the
Singapore’s Health Sciences Authority (HSA).



I.  For all residual and bio-residual bunker marine fuel supplied in the Port of
Singapore, bunker suppliers must ensure that they do not contain COC above
50mg/kg, and must be free from inorganic acids. Specifically,

a. COC must be tested for using the EN 14077 accredited test method
(concentration of total organic chlorine must not exceed 50mg/kg) and shall
be reported in the “Certificate of Quality” (COQ) provided to receiving
vessels;

b. Inorganic acids must be tested for using ASTM D664 accredited test
method as prescribed in ISO 8217 and the Strong Acid Number (SAN) (in
addition to the Total Acid Number (TAN)) shall be reported in the COQ (i.e.
SAN = 0) provided to receiving vessels;

[I. For all distillate and bio-distillate bunker marine fuel supplied in the Port of
Singapore, bunker suppliers must ensure that they are free from inorganic acids,
which must be tested for using ASTM D664 test method as prescribed in ISO 8217
and the SAN (in addition to the TAN) shall be reported in the COQ (i.e. SAN = 0)
provided to receiving vessels.

5. Residual marine fuels should also be free from polystyrene, polypropylene and
polymethacrylate. For the general detection of these polymers, the fuel can be tested using
a test method which consists of filtration, microscopic examination, and Fourier-Transform
Infrared spectroscopy (FTIR) analysis to qualitatively determine if they are present in the fuel.
It is recommended that all MPA licensed bunker suppliers maintain proper test records to
indicate that the current batch of bunker fuel supplied as bunkers in the port of Singapore is
free from these polymers. Bunker buyers are also encouraged to consult the bunker suppliers
in advance and have proper contractual agreement for the quality of fuel bunkered. MPA is
working with relevant agencies and stakeholders to enhance polymer testing capabilities and
establish standardised test method for these polymers in Singapore.

6. For marine fuel which is blended using batches of different fuel or feedstock, the tests
prescribed in Para 4 must be carried out after the blending, and before being delivered as
bunkers in the Port of Singapore. Blending is not permitted on board the MPA licensed bunker
craft and the COQ must be of the fuel prior loading to the bunker tanker before the product is
delivered as bunkers in the port of Singapore.

7. Please refer to Annex B for FAQs. Should you have any queries, please write to us at
bsd@mpa.gov.sg.

CAPT DAKNASH GANASEN

SENIOR DIRECTOR (OPERATIONS & MARINE SERVICES)
for CHIEF EXECUTIVE

MARITIME AND PORT AUTHORITY OF SINGAPORE



ANNEX A

Residual Marine Fuel

Compound Group Recommendation

Residual marine fuels shall not contain chlorinated
organic compounds. De minimis levels are taken as
when the concentration of total organic chlorine does
not exceed 50 mg/kg using the EN 14077 test
method.

Chlorinated Organic
Compounds

Residual marine fuels shall be free of inorganic acids.
The Strong Acid Number (SAN) (in addition to the
Total Acid Number (TAN)) shall be reported within the
Certificate of Quality (COQ) (i.e. SAN = 0) and
according to test method ASTM D664 as prescribed
in 1ISO 8217.

Inorganic Acids

Residual marine fuels should be free from
polystyrene, polypropylene, and polymethacrylate.
Due to the lack of standardised test methods for the
general detection of polymers, the fuel can be tested
using a test method which consists of filtration,
microscopic examination, and Fourier-Transform
Infrared spectroscopy (FTIR) analysis to determine if
they are present in the fuel.

Polymers

Distillate Marine Fuel

Compound Group Recommendation

Distillate marine fuels shall be free of inorganic acids.
The Strong Acid Number (SAN) (in addition to the
Total Acid Number (TAN)) shall be reported within the
Certificate of Quality (COQ) (i.e. SAN = 0) and
according to test method ASTM D664 as prescribed
in 1ISO 8217.

Inorganic Acids



ANNEX B

Frequently Asked Questions (FAQs)

No. FAQ Answer
They are preventive measures introduced to reduce
1 What are these testing the occurrence of bunkering contaminated fuels by
enhancements for? sieving out contaminants from the upstream bunker
supply chain.
Are the test No. These testing enhancements are to be carried out
2 | enhancements required for the batch of fuel upstream and not for each bunker
for each bunker delivery? | delivery.
. . MPA licensed bunker suppliers must ensure that the
Who is responsible for L
, bunker fuel that they are supplying in the port of
3 | the testing . . ; . ,
Singapore conforms with the requirements laid out in
enhancements? .
this PMC.
For residual fuel / bio-residual bunker marine fuel, the
COQ of the fuel loaded onto the bunker tanker must
contain the tests results of the COC and SAN. For
polymers, (polystyrene, polypropylene and
polymethacrylate) suppliers are recommended to
maintain proper test records, that the current batch of
bunker fuel supplied is free from polymers.
4 When must the enhanced

testing be carried out?

For distillate / bio-distillate bunker marine fuel batches,
SAN must be tested and reported in the “Certificate of
Quality” (COQ).

The testing enhancements are to be carried out after
blending of feedstocks/fuels (if any) in shore/floating
tanks and before being intended to be delivered as
bunkers in the Port of Singapore.

Are bunker suppliers

allowed to adopt these
testing enhancements
before 1t June 20247

Yes, MPA licensed bunker suppliers are highly
encouraged to adopt these testing enhancements as
early as possible. However, from 1st June 2024,
bunker suppliers must comply with the requirements of
this PMC.




Are there testing
laboratories capable of

Yes, there are several laboratories in Singapore which
have acquired the respective capabilities. Suppliers

6 conducting these testing | should approach them for further enquiries.
enhancements available?
Due to the lack of standardised test methods for the
general detection of polymers (polystyrene,
polypropylene and polymethacrylate), the IEG has
hence recommended that the fuel can be tested using
a test method which consists of filtration, microscopic
| have concerns due to examination, and Fourier-Transform Infrared
the lack of standardised | SPectroscopy (FTIR) analysis to qualitatively determine
7 testing for polymers. How if such polymers are present in the fuel. There are
can we test for it? several laboratories in Singapore that are or will be
undergoing accreditation by SAC-SINGLAS to perform
the qualitative polymers testing.
MPA is working with relevant agencies to enhance the
polymer testing capabilities in Singapore. More details
will be announced in due course.
. No, only three polymers (polystyrene, polypropylene,
8 ’ltZsIEt ?grrr;ﬂug??& forme to and polymethac.rylat(.a? are recommended to be tested
polymers? for, as they are identified as detrimental when present
' in marine fuel.
Will these testing The testing enhancemepts are not expected to affect
enhancements affect my the purrent tur.na'round time to test. bunker samples
9 | turnaround time or impact against the existing ISO 8217 testing parameters. As
the bunker supply in such, MPA does not expect these tgstlng
Singapore? enhancements to have an adverse impact on the
' supply system.
The ISO 8217 is expected to be published by early
What happens when the | 2024. We will still require MPA bunker suppliers to
10 [ new ISO 8217 is comply and report the respective testing enhancement
published? results in accordance with the PMC. Further details will
be provided once the standard have been released.
Are these testing The revised edition of ISO 8217 is yet to be released.
11 enhancements also The final version is expected to be released by early

included in the revised
82177

2024.
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Will the fuel be deemed
off-spec if they do not
meet these enhanced
requirements?

Bunker fuel that does not meet the requirements of
this PMC must not be supplied as bunkers in
Singapore. Licensing action may be taken against the
supplier that do not comply with the requirements of
this PMC.
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