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1. International Maritime Organization

2. International Convention for the Prevention of
Pollution from Ships

3. Ballast Water Management Convention

4. International Convention on the Control of
Harmful Anti-fouling Systems on Ships

5. Green House Gases

6. Exhaust Gas Cleaning System

7. Marine Environment Protection Committee

8. Internet of Maritime Things
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1. Marine Environment Protection Committee

2. International Maritime Organization

3. Green House Gases

4. International Convention for the Prevention of
Pollution from Ships

5. GHG Fuel Intensity

6. Ballast Water

7. Ballast Water Management System
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1. International Maritime Organization
2. The International Maritime Dangerous Goods Code
3. UN Number
4. Material Safety Data Sheet (MSDS)

: Jlicsl B oslayle

@ 4S5 B g gl (oo p9-20o il

e LJ'S;WJI kJ_)l‘g UI)L’}GQ 9 OJ—MJ ] . o L}:‘Dl)

s b Jlezl 8 olaglo sg,Sdu 4y 5 43S e
lalo g busgio Jleztl dhati b Jlssl 6 olslo syl Jlszis
ogzad silhs g ol gawdado Vb Jleiisl dlass b Jleiil 18
g5 2o |y landil g (gi0m ST

s il bl sols slgo
50 5yt cegysS il Jlssl B laals
HB loj g 35 i Jiiio o)y 4 4 S
Ao ul.\Al> 09)§4w Lo J.MSUA &l)T dl&.u.u‘
olad 40 45 60190 9 (6395393 il amiune dlge ( 3leySdg
ol el 908 ‘o.m.\.a.) ‘A.HSUQM el L8 (5Ltb)l§‘uﬂ.>
950 )il 9 G920 ezl (Sl

2T G 3nS Ty g 03T dunS 1 3190

ez @i 9 (59 0 Sl (yazam (g0lg0

lgipe b g WS OlT () jeST wilgi 0 (i), 40 &S

Slge A 93 4y Wigis iz ileaS g0 4
il b sl ey 8.1 s T (6o STy g 85 eS|
K950 ilaS (slen Sy 9 Ll (gm0

P9heg e dge

9 Lo g Syl ciiliss 920 g3lg—0

L el ot s Joline slol e b ceeuogy b
[o.‘.,.‘.\.o.) RIS J|9A 9 (5o b'g.o OB 9O by ‘A.’«.')Lu:)g u.a_uuT U|9-A-'>
Ol g lan g baeigic wopogano gozad ks g Wigi50
A3yl ol por

19651931y 3190

S egSlga3ly 32 9 p3gsk gl wile (g3lg—o

Slg0 89,5 93 ¢y 9 9S50 @bl 03:Sb5d62 i

b 92Slgaal; olg—o 9 Sgamne wdlad b g-cSlaadl,
8]9)' 9 b (ygzen it olsul cacl g oo ol Wb e dlesd
950 5 slow

:030dy95 dlgo

e dsSg ot (1 Soy9algw sl 3o (g0lge

a3l T L g 03,5 dlas dlge b ousy sloedl
3lgo g w3l 6.3y95 Slgo dwsgy 03395 dlga sy dus Jolis g Wiy
Slowl el 9 &S dos 3‘94),)@ L Mlyuo 45"“9“’6“ leo).i)g}
Nigds dlge (5355 5 etz el (Sigus ozead Sillas

/ o “ & T . a
.éf heloni (g gl dolidiad \Y
r YEoF 4o 5F ojled phiza Jlus



ey gl jl g lspaigas Jlo s 2he g3l

G999 druigh ol ole f Sy (Surliyd

6290 9 6y pisnsns 1 42loyd 0l 31 £ 990 43 Il (5l 5o
welog padle> (G590l Gll o Ll ol

olwl ol ol g gobassl gl

S 039 (GA=> PAMELA C2wg b o)L,.iﬂ 45)9b3Lo.b
Ly of Glols godilsS 3 Gaas ol Gl 9 pae sl ) gl
038 (552 9 SzgS (slvolSyy by ol () 2Blg yo ilosgy oy
iloagy byl 15 SouSo b Gilicwl 609 e Gayb il €S el
ol 4 HistoricalGeology 4, o ol 45 Silellas b
Ly Lo s 3l 20 50 093> elas) 513 50 (S g il cgleans
ol ol ol (S5 gyl Sl oot 45 0 Sy gy ilosss
90T o350l (o 59550 Ll by 9,50 slods ) 4 b3S )
S osalie by ohed of b e jl L& 9 golga

v

5 pleiialin 5 Loako o3 oS s 925 g o i
Aol (5olod e 9 0393 (5 Ll dzlyd 4 iy MalS 550l @)
o b (.. g lndsld g 5 donloly, ool il S lanol,) ol bl
D8l dmwgs dzlyd OF oYU slojlys jo Jlo 04+ 3 i

Paleo Mega Lake) ;5 55 bl dzlys pl @ iS50
Sui 2 yho oo wlegoge PAMELA jLaisl 44 b (of Rey
Sz 395 4y 330 dole g sole asaol> dzgs

59355 8 JL ¥ iloj ol 13 45 el (1 € 5530
ol 3850l 555 gl VY usog b joliga gz lys « Jd Jls 0
ol s (28 yg0ile 9 gl U 65550

S 3 Azl wygo o L gl Gl 4zl o
ol @ilS oy Gl @ Y1 L 10 55,61 OpenQuaternary
V51 G oS oelsdd 35 o (b o) =y ool dzliys
03,5 42l (ol dalline g §is oy sy 355 (S35 YL



Ylbe
IS S SIS S S S S S S A S SSS SS s
VOOV IO IO I VIII I I NI VIO OVII IO VIIISY

B olob js obS Juo D: adys 4o sUTigpd Jae C 1 ilosS 3 258 Juo B 08 sLTke Juo Ar T 20 b Juo

0 Juo 3 aujle gl G

A8 SeS o>

a2l sli) loj 1 JBig s pituen dwgi p (o slgis o1
oloj 40 pleo Yo S USuine b o)lgad lobe (gl .a)ls =¥
2392 42lge (Sl

63950 152013 8 53 0509 53 S0y 53 JB JLuw Voo y3 =¥
Iy duogd g lundd]; nias il piawn 5l dulo g p Joo b
38,5ty

905 030lio 0lgi50 56 geSles |y leely iz Lla:

cmBgo dy diiuy S0l (i1 e soled Syidio - Shg
ol Lol 50 lons disl yio YO B yio € §1a5)) 5l s b SliamgS
el 0550 000l 1S bl (6l LT3l Lo

63 Ll dzbs ol 51 20,6 Js- ¥

RS EL 850 bz b g0 |y 2y jl pudians gl g8
629U 420 iz &S Gl 55 sl 2 8L (o) s 1
28 095 laddleas ]y S g gl col aiisls GiyuaS ol
bl slsed ) 40 &Sy pgo sladsd s 3l i Laxial 1o 000
.‘og|o¢)9T ‘A3|oo)So)L'Za| 4glg)a o090 g Siloaol

29500 LS5 ¢l Jlo 1+ ¥ 908 55010 0,85l €12 (y gm0
1angi 50 il gyloo 5l

df),\ 6WS)I9J|)| ooldsiu! b M‘g)LSg)b ‘QJM) GXe

0 3 o o ¢ iFeed lojtuo Juo

bl lyal 33 5 529L posiunsun pidtle g Ladilins

bl glodcdad cuwl (e (5590 3 Jeol (ydgl -
ooyl 51 o 5 e ol o e aS o sz o wgi WAY Jlw 4o
d.mgdw ‘4%13)))) Lol WA (50 oolasiwl u)l.)u.@} (5‘)" v 9 Slyg>
s 30 56 5 Lo S Vol e oo i Miafls iy
oo 45 oy 8blin ) 53T 093 9 3l e 3l G,
o200 ooild o e 0 aS Olis] 315 3929 ... g yruniss S
A gl

095 oegeelhy 4 boyyo wads sl Tl egild (0008
ol oyl 1o el sas disle Jgabil jo Jb JLuw YYY. o
T 22 b Jeor 4 45310 0929 bl 503 9 (6550 265 8, bl yo
dwgs UT)‘ U9 uLu.u.uOlDl.D o)sajl 45[.:»0)’[.» U“I RS VUL Y-V W0
(5)?)[545‘*2")6" ul_u-\) =09y b PAMELA g_ébbl)& LQ:LJ.A.A) U”‘
ol 039 u.gl.g)\) Uule wliwe leoT

olold Ggim dihie 10y s il (3o (wold (13,5 50938
08 T 0gS &y &S ugild (al .01 )8 oty (Glicuwgy yglanae
cadle sl il @ bl 39,0 51 G 09 oeiisdS 15 el
el 80 50 B3leiw] a0 pile Guim I &S Dl iS4 ols
sloae Ve 5l G 998 B cwl disls i (i) 36 gy 4 Juo
L5)=‘9l3 Aud) L)J)JUAJJ.Q a3 4 B wilosss U..\L»Lw U.glg)a LSL"’U"’93L§

VFF Sls 5F ol paazs Jls

r| X/'d”r el



R RERVE])

3y cewd 3l Ol lagacs o Jadlyo 40 oy S 505 S
sl (500 anndiin )8 030y ((50) ) SLo0ydes 5l gy il
Foelis 03 iz Ylas cuniin d & 5 Gl (B 5 S gyeb @
2 O e 59y JBiges el iged plyie 4 aibiso
Jbo 53 yr0ule 0 i 8 b iy g oS bl 4 ypitodsl i
el e plelidoro; glaylaim 3929 b (i 39850 g
)oij.wloMBlpJodelglﬁ.o(slﬁl)_ﬂw)b
LSL(MS)S Sl o R ‘ob@ LG 4O (s> ‘oLochu U.gL:bo‘fbg).é
b9, u5)>9 Wgﬁ L_;Lm_él&.i} Ay sy ol 00 b»)):uj
Wy Pé) ‘) 6‘457’«[9 \.Mlg)uo .)9)9 Qb o L(bOT 691?

ol Jlo 1 (55 a2l Gl (odil,S ) (rej (B)So0e8
035 JL35 45 ey oy el 598 (g 3lunddly pitann 085S J S
9GS IS sl 5l wlgize Jobuw (B8] (b s
bl edgamma ;5 Jlio plgie .05 6,80l oy gl (e 5305 >
azlyd Jolo 3 LS (gl olonT 63,55 13551 Gy cagino-gled
JL5 (o ) yioghS Ve logas ) (ladso | ams yioglS oz L1,
63550 Uz 15 pgo Sloyg—is (5olad (o 5950l (rea (B I 0S50
sy ooy i) g 39y 8w sauibgy dzbyd OT b il oS jg-iS
685 g2 Lo @8lg 5 5 Siuatn 58 Jig Loz pitunsus Juatie 059,
e (bl (6,0 dwgl

):'>T ‘6315

uwl.z(’b 9 ole 0)93)’| ﬁsw»} Ue..'lSd.ﬁjgd;w [o.._...\:«.m
U‘oLoS At § 039 (G U.)L_wl) 4>LJ)& 4 M‘g llals‘)'g)ol 4 G
(o g Lonctald 50 donbolyy dinly il 1S danoly) ol (iliaols il
lidly dewgs d=byd OF oYU byl 0 Jlaw 04+ 5l i caond
Jels 55 039 0l 3309y o800 3l S30, 45 y0iS Lol o o slenyas
4%13)& S s Ls.)La.’L§| 9 U.clA.ol WQS;)A a0z 39>9
Jig ez piuss 3 |y 5l ayicdin (oo molidireo; o800
uJ| b .h.u)A wL«A yda d=> y e .a)la 6)'9)A| h)bw)\))gws
i 394 |y (ylyl dsols oaiT wlgs 5o dbyd

LT Sl seal 4

398 iR

b s sl 5 it 9l ol @ o sg o
o5l izan 5 sl Jaab Lis pusige il ool
RO om)a)su)lww “;}Jol.c Lé) LSléT

il
1. Navigation
2. Lighthouse

3. Hecatompylos

10

(.09 Loy LJ[>)J D9y Al

eedlo> 0 35 Gyl 5o

@8l gl s el oy du (g3Mo £11) g3 3,555
Loyl (gl oo Ly 108l g b0 e .S Ly 03 dwo 3 jgiwd o (]
ewnld )l).é O9L.u 4%@)3 ;,J),\ 4505)[) fab Loy Um[f)w

n_/J)g l, ULM)Q_N (S Jlw e dg94>) ol O L)“’)Mb»
g Jolo g Sl dibia l (g0 () 30 0lg Ly 218 gldzbyo

ologLS b 51 biasbs (sl (599 ponns = ¥
9 A Glagbiwls (o) ol glosye Ly 9SS g 5y 0 5
odydipas il (ol oagisi 50 5y 42y 9,30 53 (65:83heiSis
Juol Jlo (3l b oy 56 (Sl yesi (og3ciuws Limb g Wloas (i
)QMSbLmW).) (GO0 Ulsuo 6[@4:0[.@.0 ol a0 QLL.»‘J
LS):‘iz@L" Je 39=9 lrdsbao Cﬁ' &0z ewl 00 h,uég
uJ| OLoo)a ..\S)b s sus oy LSL"’)@’:’ uLw @MM 9
(@238 () 830, 5 SIS jobs e g il 0 Iy a2y oo iy
uJ| ol 039 é‘oL:o Ogl SRy (39 U.Lol Jole d=byo Sl
S eyzo 4 Glz Llg 5 leazlSe w8 Jlo o baolas
eSS e i (25,59 0l 3l Gb5 3 Jlie loe 4
G 3l G ey 53 byl LBl S8 o il oo GilhetaS

ol 63900 Jg oo piunas 2 55 Lol d2 sy ol yindi- O

Seidole s oy SB il vsile 8l 03950l 5 dzlyys 5l dzl

259 Sas L 0uds (S5 oy S ol 4 lols glodilS )0
Co| U,uo_ws OLo.Lb 5.8 ©9° gyt ] LS)-S)“’ 6Lmui:\5q)b
2 oS oz )l JaigJes @i |y 53 (i S
iy s 350 oyt Slodlime SIS 4 swiige (swl )
P oS a0 &) 95 9 03,5 iz O gbye Jpad 10 45
b & S ceaglio (3o 1 orints 4l | et S Jpid
R 50 et sl (T Glaliod Blie )0 Sd 9 253529
Vbl p2 33 S iz ook £689 (loj 13 ey
bl gzl wal8 10 digas i 4 g0 Joo g 0 dins
232 63kl 9 2ol e (gl 4dyo iz jluue)S 4y @8
2 9,50 0loyS b 1T 3l 9 350 40 pladal 51 &S gl oo g2
S (ot diiveod @ e 9950 O Ly (hgiiuws dlw
So= (_glmu)L..\:} o (il g Q9 ‘OT)g o9§1.c A § 009
Ol 994550 oBuoldl g lnlyuuily IS s ol sleo (glools 4y
oly oy sl iz 5 (25 123 (slyuadly 0 is0 |y diges
ojle (i wamie sladlSs g Sy .o Ssamlive ¢y (S5 3



$9US
IS S SIS S S S S S S A S SSS SS s
VOOV IO IO I VIII I I NI VIO OVII IO VIIISY

-

g
.F-_-—"'_

-
il " —

S o 955 g 35 AA> (Sl GLS  Syxo

SoS 2byd Gite 4 fgan (igB e 15 i als
Bt @ ol g Jrmocnn @l do Gib S aiS 50
S Jos (555580

9 Siz ) G55 ey el L8 egian yig»
63l 55 5)5L8 (38 Silaiaiign | b, Senanal
ol dlgomo 2193 9 wlidee 55l 839> «(sionl oy
au0yd Ao dgaz (Yol Jluw B oo (e yine -0y0 go S
W diblgE Sooy Sekan ige il waz gloias

) 29 ey 31 U558 o bya; sloeliius
Wl 59, 45 6593 ol 5l =S slosyold b b olseiws (1l
s OAI OL..JI sbg 45|) gT),g)’ @bLuo OLlacS| oo cuad
UL.%o.Cb Lu.) 39 = U.‘.u.ol LsL:w.u.g_’ A-SUA)_s.\JulS.ol
o wlapags ailgi o eliws iz g 33yl 3929
.]a_wg.) u,g',})\)),))’ LsLmoK;l_wb U"‘ .Aj)b).) ol))_u.»)‘l |) U_gL)).)
390 Gmoga 5 Gle (lgd G lojlu Spyel Jlos
ol do S gy |y Gl o el 45;;,50.0))9 oalaiwl
Ub L@JT)I solawl u»)9_oT ")‘3)9TL>'° olJ}.o)l 4 L{bolf)M 9
S2sS Gl So 595 U0 pezen |y sy (ol g5

ol 50 llyd 0|0 jpdm (St 10 g5 ;500 5,0L8
ohdss 9 dediem (oS | aiiwe dilyglé S, 5 wYgs
J 50 by v (M glaosly g aid, iy dlge b aid S
@) Linl38l 1y (5590580 lgd & oS ] diljglid (M) dyy=s
30 il 36 |y Jaron) glocanl <

Jlezmas bogag 40 GlitaS 9 (2l 059750 539l wdying
Ghue el ) cmiio ol diwilgl cpsz slas, gl o
598 (rl SwaSb 5SSl Oo 5l (i 0eS1 9 WSzl
Db ¢Sy =0 b wgildl g by jo Jlisws

d.QJ9dA> Csuo ong 45&5)3)‘3 6)9b§ o b 4A|)|)b
ipagdse Lol wsse S |y (o

P30 Sgn
A0 Jas 00,18 )l oz w53 Gl S wsio
63k SeS winl}d al 4 eguan sl (5)9L8 Sl eoliiul g
Jaig o plesl b 5,98 il 03,8 il Iy () g 6303
23,5 szl (2byd wamivo 3 |y gyl P walbls)l (550l o
REw
s (g 550 s Lo oSl jleslaiwl L ol 5
| oldos €03 55 5 2y Yo (sliyias sl isia

1FoF 5l #F oot phizs Jlu

r| i.?, Sl oyl 4oy



J5S oo 4 olSiws oled Jlasl L 5 sl eyl
S (50 S (655 pronal dgu40 4 9 83,5 ool |y 493 ol
lSl 55 b 2S caads (o) 1 WS (6,005 (rizmo
dloz 5l wldslai LulS g ol G blo olwlb g o Swl
] uglg)o Lo 4O el w)».a| LSl""))SJIS

039 38| wusdly
629k U390l 3l it @ ()9S 039 8] usbly (5)0L8
bl (LS5 g bgmmitils B aiS oSS g ol 00 Jasd
(Phb 30 prmen a S s jldnd o 1) Lo =8ls
oolizil 3590 ldae @)s0 @ 55 lodS (13655 5 () 5L

258018

G Ol g didpdny 3lge

o gdi laSuiwdl (497 Gy dlge b b iaS e le
i |y Jaroocun; ol (plgd Giali8l e (ST L
wlehs J.JQS QlSdo| (§Ipdw Lchb)i.)b (o LAY (50
ilos)S palyd 1y Joo 40 S

b S g3lwylydes o Silogi! gloiis

20 0lde> sgy09> dliine dyyd 15 (9> slopiws
S 5o colan 1y eiS Hlwsl el 5L gas ((Sis
30 &y u’b.:S'g ‘L,ET W90 B w0 wleMbl )'| soleswl b
el 00k 3o Sl (b0 wlias b dpzlge

o=gyols 5 Koo o [Deep Trekker ()35 4
‘.A.Sdgm Iy =y o ool sl U wilgs so as
&S Hlyogs sl siaS cwl Silogil gl iS5 solaiwl
(6995 4 s 5L5 550 o o gl L] 5o, e
5l eolaiwl coie (12,38, 3 i el Joad coasmbly 4
Ylgi 0 @S cwl Gl glalhs (mols (Salogs) gl aS
htimsle 1 o B 1y ooy slo s Joo  lnyies e
wlyolo Klgie gloayinS job 4 lapius (ol ooy Lilidl
S st |y obys s e b 5l lsls s

b i dsz Llpient g bdpoius

G gliad i g GadygB (5L 655 b (ladl i
L) 386 oSl S so pold S (50 (6o JyiS g
oot ol S50 Sioiom slas 9l i (28
ilodds LthT S290583 9 R u».!l)sl el

1. Global Positioning System

\Y

23S s dlSel LIS s |y

b ySm (55918

3 pleige @ o Sus 4 iS wligas ples Jla!
)ha)_)) |) oo Kiws Q)SJAL 6'4‘5"’“] oo A0 o)'|_?|
b bS5 S ol 5,10055 (sl @80 @ g @il
sylade Jluw)l o s Gaoin ool (peile 650k
Sjleo palyd ) G580

Gylw ol g Kby
> 9 o> bl (b 0 peSlee Gimve glawl,
wldae glp 36 ety o0 sblowlen .a3ls (uds 5590
1,8 ooliianl 3590 bn S 4 Y JLasy) g oyl el
399 oy 51 US4 oS i (Stamnly @ 4293 b 3,5 50
C)LJ.A.C 9 (FYNIN) )| &1 C»wu' d.&b U.!}JL’ pwo.nal LS)""L" uwo|

bl cagiol 9 (WS gldoals
)§.3.> 9 Laa)g_»o u.S.uL») ‘LS)'-" w3 (50 LSLD’LS)SL;é
eoll B (o5 4 sl w0l b oo lodSis
G 3950 )154.) ‘GPS 9 LS)'-" le.:b IRE) “5)9@ o,ﬂ)\) S And

0T Cawd ) Bud (4
3,Slac B oS 10 SeS iS4 S5 slaosls Jd=s
S oo |y JB gz slyeane 5 lomo ol oy danygigo




$9LS
IS S ST S S S s
VOOV IO IO I VIII I I NI VIO OVII IO VIIISY

M@lﬂp&m@ﬂﬁ%‘@pg@@

bdo oy S plhes o)) alo suSpe 5 4iS
..ASD)SUA

SheisS (i 5o gl (555 51 soliiw] (Jls cprom 4o
UJ}LQJI Q‘g.id: CEEIPR Y] Lgl@[zlstm)@)Lwl slico a S
39 BP0 ‘((gi_;:«@ LS)LO)) 4_4.:54; aJl D9 (0 D Gw0
33 glaws (5553 51 solaiwl pg40 LIOyd's Register
5 o sLapiolojT nemus waaz g5 Lad GiliS i sy
ooyl ol USS Savannah glaws xS )b dos
3,5 b5, 1aVe g 1380 130- 4y Jlgl 45 1,

yo-b 4 vg5 by wluule;T Jo-b yo Savannah
el yol oyl 5o 4S.>)553Lé:i_w‘ Iy slws 55, aa);:_uS
9 o2l (6551 el (sl GHlidsS cmio 4o sl (53 5]
55 5] 0 samlive HYVgb slbedlus 1o HiiS So w8
005 05 (335 590 4 ;B (G5 Gl ool b (1S (5,95

le); 45&99 U_M,QLQ)T 05933 S G A=y 40 B‘ng
M5 st s oSb g 0055 4B a3 45 (gl e
Dy el SlanS (i 5o gl 655l el (ols
Sor,Litd s O (gl yaiSTy 4 D900 (55818 «loj ()T o
Sildas (LS,E s g 09 oo (wled] Lol slooyy, 551 S

sLelie GluiaS G 5o laiws g5, 5l eolanwl
U:I),W,S Lgl.tbg_,S)_w |).J) ‘b)lb 6]0.\25)]9.\5@] Ulamw.u)
Goll © liws 5 S Lo Lasl als gl
Sy s (uaiz gho gltiwe G55l vz 2SS
Sa b ilyeiiS o Lol aecals 5,5 Sin gloiiS
0ol (s (i (559L8 blg3 b all, 1 pgo JIs—
sl 42lg0 (6l sl 1S (555

23l S G 50 (gl (65,3 oy 425
Ui 5yl g 8 milge Lol ol dmgs i by i S
63lpslio Sauz @iged gl aS e sl g2 g
45k g gl loygiS]) lhdiwl gly 29290 GloiiS
Sl |y 5555 Gille aaz el slbedluy; o (sls
S 0

Sy sl S 53 gldium 5ygLS
oo ola8l ssimaylis GlpaisS (idy 43 glaws 555
u,gl,g)b ‘59),33)3),5:'>| Js 7o )| O o I)J) e ugl.n.uo 9
Sltwd ploglen o S 5l g saslis zud o disls 5,8
S byos) (o o 50 0,5 0929 5945 S @508 gl
G &S siwd glonsslosl Jole (lgn dlac! jo glawn

VFF Sls 5F ol paazs Jls

rl S/.é’!, el Ay s jg0l doliliad \A



IWIRVEY FERV IV SRR E- S gkl

SheisS Gz 50 glaiwd 555 S a5yl Hob lawlis,S
30 Lol o amlgis B)lsie cusguw iSols JolS ,gb 4
Slsaw 13 &S Rlo S gl ohg 4 (el slaisy
ol (23l (BIS Bleie (5,5 gilie g i e Yok
2,8 amlgs sl ege

R Seyel S,

Cevo dlgi s wdy iy Yoo S=gS sla,giS]y
Sow 3l dzg3 (b wuld, 5gxgb |y sasio WYL g3Lw S
43y 4o L_g)l.?di LS)’L“G;"ZS)é oo @bl oS CORTY-X L3
ol daa sl oly Jloo 4 55-iS (al 9 310 41,8 s
SzeS 5951y danaz 539l (595 e Il g0
ddo u}]l.)l Lo u_wLw LSI)—? )bl': U_,uo)Q ‘))Sjgd._,o
.Aﬁléuo

AS Sy Az oyl i sasio WYL (g5l sanled , 80
dg9dswe |) odio bl u)L>J)AI UJ' 9 ] d9_nsw)&c
Sl Jlo 43 1S 0 5 yieS sasio @YLI" 1S sasio
S Ve g b 5l Gl Vs oz gl 08 ol S G 50
L]

0=’ |3 sa e WYL Q|)|$_<393l§ o oyl 4o
U)‘)M,Sus.uo)l cslos 6‘)—4 I) «lS_gﬂT G‘H leu.u.us
dgai UL«-O 39 OT ts)gwwls) U,u.:bsl 9 dd—o oYL LS)l—?J
) A)Q)SUQ)SA U_LLOJIL)JJ L,:|)~._.~S<uo)s:)o O OM')Q
eyl=d 5o sasie WL pESs b GiS Ao dgus ols Jl=
o8 O i ez sl 08y ool &S Wi Jled ol
] U.L:ASO“ 9

R 595 Gl (59198 =Sy A IS dyye8 5
2y ol gl 4ol S_y CORE POWER
aS3,5 gilaslely |y (S yedy ‘cU @ sdsvio w0 8o
s bwlgl B ,5L @ jles glaws 55,50 1) T Gas
lew LS))“I)l oolazw! U"L“" 9 <Ub 4.0[3)9 U“‘ el YoV
D950 wdying w8l (5)5L8 Ygue

o) 1o 551 5 S0l ol 3t Sl 5
)'l G pac b QAS)} b ‘) u.glg)a Csuo ASQ)L) l) ‘_J.WL‘J
Sl alopw Jilio 40 .08 Jgoto Sk (655 @ilo 9 6,lb
0,8 sasio Wbl a4y SlaaS Giso 3o gldiws g5, 40
bbby @08l SO lgie 4 )y 095 ool B aes 0

\Q

e ls 5L Bl S Grenl wl) i g 83ywS

Sl g5yl 4 damo d8)e
oolew] a4 d8)e U.:Ig.tbguT uLol)Jl 9 6)9bé Be) us)_,...u.)
o) Sl |y SlpiaS ieso 4o glws g5, 5
)‘l U_uul.) U,Ls 6&&,}39&% 45&..«5(_,4 .)..qi_) ‘((gi;:«.l;..'i gS)Ln»
o3 Giby spaz slaed, d b el 5 6559l8 Gl LSS
Jaa 5950l J3L sle srioliz 4 @) glawn 655l

&S e

329 gl (559158 4o Bl glowd, iy iz
oS gl | y50ml 9 55308 Gies,a8 slayeS],
b s 2l 4 4l Uiyl ool S am3ge gL
EARCI RV % u*.o)l wloladl 9 3)).\ dos> dJ)Ld U‘,@ng
391 53125 8oL 43 sl (550L8 (idy @ilo M8
Lye yoloe slisls b T gl o e iS wlyms g,S350
SO (5‘4:"‘“3’ (5)))| C UL_,«S (5Lmu.>9_w «5')% MT)ng
3 51585 g Bl sl 13 1y YIS Jag o

o 9 s (Solof

L 3390 035 ilosdo wloladl . yluwlis,lS gl 4
S o Uhiasl (Ilo sl (ol sLmoyai; 3
2 licw 655 grdapsbio 5l cqles gl wly 80 9
oluabl Bom by sy wlylSnl S o 5] |y ilywas
JLw Ve b Ub Lms)gt‘é L)“‘ Uy LS‘)? Csiuo L;j&LOT)‘
o] DAJ,?T

s5—am Lliog s (5 Cozyle S, b (yrizon
03813 |y dos 5 senl wlolill S sz 651y slavsgld
G2lyd 088 50 wlies SLET gl o a3 50 Badad (oS50
shsleie ol o950 s3lol GilpiiS Sl wlyydo g
3 Gl (53] (it Gy JW8s 4 Joo0 JLa 5o
Gre SIS aisS Gl 40 g =l GledS it
slicwe Bl §opb jl cogw p ine Gopiows 4
sl 310l

‘5ch3§| u.?o.'wuo&o‘

o JuSis 1S i VYo dga 5 S Slam (g4l 8ol
b ol ey 515 Jaisde 1 58 KB iy s s
o] 4?‘94 quol u.|9>u L 6|M 63)”)" oola !

o 25585 ¢ S50 (5,408 sl sS oS sl dzgd by
QY (50 A A] |) UT)LJ 2oy Fo g olfgu 20010 as



$9US
IS S SIS S S S S S S A S SSS SS s
VOOV IO IO I VIII I I NI VIO OVII IO VIIISY

KL AN (G g 0 w1 &5 A s

25 Ya3lo S_2sS lmyeiTy L Lo 00,1 S iy 12938l 55
namd e ol s 639195 o radl 4 |y Lo age (el8s iy

o= 5 =i le—e 4 «Deployable Energy» .S,
oLl ol og s e lelle Ko gl (6,3b (3-8l
> 5399 Vo yuilS SO 40 Wlgiso Sy oyl diaS & a5 a3 50
D9

3 19350 (sidgr Gl (653l (Sayel Sy oyl aidS 4y
A S |y (320 58350 ) Slas g e b

Slgi 0 T bawgd dswgs JI> 3 553 45 wagS 50 Sy ol
6L(bubl.o£ NN )Sl)o (5))—" u,uob Lole U.QJ.«DLA wladrs 39
YW oolazw! L:bgg)b.w )gLu 9 &léo ‘u__glg)é

o = hb 50 Wleiwl jo 48 we Seatransporty ¢S,
b 488 adgl 09080 5| juz dod ol <5 a3 s0 @yl Iy i
Mg iz g gaedy sladisal widyig il glaz,b
D950

o sl Jlws Fo 5l Giw S S 50 Ulyiwl Sy ol
Ll glaz sl 10 ) 2y o9l 9 2hb Gaass wloas
9 6k oS dloz jl syl sl 1S (2l 4o 9 1S 50

ST () o 4555 it 58 (Lloyd's Registen Sy
09 JiigJes 35 sly gl 6555l lgize 468z 35
g5 6,18 el aS wiS 5o dlgiin oy15S ol 0,5 sola ol saisVT
oe diyz dSb ey o (38l ) b ciaS wldes wae g oy
3o il e 1y gl

)‘I 45“:"—6§LSJI? olo d_3|9|)3 LAJL«J))).)M g:,S)_w Q_,)|
e gln w8luwgSolo w8, (493 (Loran Gigm wlons
38 anlgs a3litl g 5,5l 35 i,

oy slogloils ol 3l S 45 S s Sy (o
O GBS (4355 2 6l Voo eguan igd | 4S5 splg>
S50 ool s 559l (gl (2lyo 9 o) oo S

Jlw Yo oS (g005,08 gl glosus) 03@95 §slailel,
Il ooy gloysiS gl 9S50 S (S g (hg
REIW WA Ls}g)d.oljﬁ L«Jl).u.ul 9 dA=io

43 ,iue (Deployable Energy» «S,—i Lewol (iy)iS 4
&S «Seatransport S solhb og,S ¢ Koyl (giwgn
Sip) Mg dewgi gl Lloyd's Registen S, o L]y 09>
.A3|ob)5p§1.c|)';&:q 6[93)_))[59 UAI)A."W.S LS')? lem

(MMR) 9530 5, 15551, 93 31 solizal sl 20 o
dwgs gl Grdely Jo 50 eSs gl ool b iiS ¢l
LMMR ALY hls oS sistuds i VY Job 4 wilss uas S
D9 A.:b|9'> wlglio S up)b

& cowl S0 u.)| <8 4)‘)_..‘.\» st.) LS‘M 6))"‘)' oalawl
ol 28,08 gyS g 43 5L5 90 Jluw Vo b Silgize iiS
Lo 59 w2 glacgygelo sl (Vgb wao gl wlgie s
A.«S&S.QSOJJJWT elol.o.o Lo Siloy

S 530 50 48 Slej 10 Wi LS w90 5 (ol egde
.A.')L.o)g cv\gawﬂ @bLuo ul.'>l.w Sl dy I) (5)).)] NCIWECESRYY|

U_gl,)).) LSL-“LS)BB:’ A0y 4O (<L|Oyd'S Register» ;»S)_w
4.013)4 Q,)l ‘C)T U_:LCQJQA a5l @,Jﬂ 9 o)lo el GIM 9
ol ol gLz g b JSig 2 e 5| linabsl sl |,
&S e

5 9 ) Wl Gip5 e iaaS 5] il )3 o3 o
35k, Lol ) alll (58,5 b 1y 1,8

Lloyd's) slgz =8 ,s0e «Claudene Sharp-Patel
Comw A gl 59l 4_§U_JL>)Q" A_:gfua «Register
G5 pamia y9b s Lo Syl «AS 50 wdyiin 2byd G,
2, Lo sl 48,5 )18 Sl ol dmuwss 4 SoS oyl
9 iS50 &) @ G 9 by sranl 13 1) 955 00 S
Ol LB youl gl 5551 b Ja3gdom sln 588 b
"peS 50 polid pdageldo o

= A s Y 4 2
& sty
r 1FoF 5l #F oot phizs Jlu



(S Y0 (954050 (Gl (b ST T A 0390
)g«lsgsusmsaéy):

dwt o FY cud b b St pdld 5aS S0 g9y p Syiino
5 6> hb AT (5590 GRS ol 1 B 03l S Sy
o5 gl 3 oyl G 5|k paw osall Gili3l
o yob d (39,8 9 wilus ol 2Lk aibise Wiy plos
A aolgs pll @S ye bwgs

Byleio iy slopeyd ool i orl Glol laygae | S
Iy Joame 6y 50080 (6,500 b plohb sl pald lo s
W 0)8 gilwdiag b .030,S SYgb (w98 Vo dy SG33) yio ¥
Sz 55 Ahb Uy wise IS 5 b wubh attilys g
Iy Siess pald sl S Tsuneishi g Onomichi s,astbw

MT- 5351 13 rezddyo sliiws hls prizam 2,k (ol
NYK Group ¢ MTI g ,Ls (ol g1y 45 el Fast
ddso (5'.!&0),3 —ad @g)b)l ] ULQ)D 'c.‘hu“ boos aslw
iy 50 3942 Moy ¥ B |y il o lodily «dilg yy gol> o
gw Ghld &S sl sad (2hb eSS ol (e
2ol 6By Jole

4 Bingo 42 b L «S s o LS beS, i ol
IMO slojasls (ol p g ooy YO 5l Lo (ualS
6993 b ol u.'>|)b o.‘_u.Sngl wl)l).Q o) 48
Do edlwd dioye 3)lg

LA

Onomichi gleeb L ol gy jLwgiisS S, 99
ool=ll 398 08 Tsuneishi Shipbuilding ¢ Dockyard
S plosily d9u4 gz 40 (g b dzws’ gl i 9
)9b =8 45039),3 UJ‘ (5|)_'?| b .J.':‘d;l_&l\)).) > uS_a...o)_:ct.lS
Jobo (550 T Lal391 b <2550 o loablinlS (ol b Syideo
g 43 30,0 VO U d5,50 5955 69y 2 o=l 9 5iS
D380 (297480
safetydsea colw j Ja5 4 blo Jlodliyw 09,5 (i3S @
plaaiio jaai g 4y jl gl mope JWs 4 639, -
byl € ol RloiisS gy Pl palio S gy o
el G posl8) Linlaws 3 5915551 51,8) bingo 42
b 2955 el (g5l 535S sla oS 3,158 il elsly
olasl |y 355 b adgl (ol Jlha olas 3, 4 (St Jls,
@Su,o oéLé;S_‘a‘)igASg OL.@.@.’S;’JA Ua_aasu)| Lol A (50
Do yiding 03] 30 99,50 HUaD| AS WS 10 sl azgi B
S gw L LbuuASngbu 9 d2wgl Jl.oa 4 L(bb)lg U»Lwl ogl)g
4 Bingo 42 4 Bgym0 glaojon onl Grme =Syd 93 50
gyl g dmwgs glmos] «Syito 4y 5l ealiiwl Jlis
g @ 0l Jlo yo Ll i 0)b 0 8,8 1 e



$9US
IS S SIS S S S S S S A S SSS SS s
VOOV IO IO I VIII I I NI VIO OVII IO VIIISY

Hydwin Robotics yu g xwolign (slaylal
S Cxeo Iy iligg A (s

Slgige Lo 5)akd 45 le coul Gl S5 sleoign
o GLlzo g 0315 (b8l (59080 4293 o
S0 )y (5),“«10.“0

O=yiy bwgs Hydwin Robotics S, o slad>l,
Flogilogias doz il (2lys wmio gbesys g bogluuas
9 Maersk jba sls oS (8l g CSSC g COSCO wssle
RV WA 4J§)§)l54g MSC

Uiy B> Giw oy, wolds grded 1 ) gush
il iw Glaig," edS Wz (55518 blzo 9 (S 4y
393 635 Jrrmeun; soonioVT g ;L gs,S ewdonin
glas)] 1o S SIS, glp uz Grilag o ol whbs S a5
(Whlio 15 2850 sl BLbl b gl izen g 31550,
Hydwin Robotics w8, & Sciwig o didyin g,9L8
solawl Lo X g Treatment Carrier D g yw wYgame 4o 4
20350 dBl] g oo b 85l g s U0l S 3950

HLad b o sleees 5l Hydwin Robotics glaeiww
SlosVT Ll g ,Legs,S a5 0iiS o saliil YU sslallgsd
L ooy B U e 33 g Slaze Jilas 4| i
33955 wilo ol Sig s (53968 (ol om0 ool Yl By

B 5 =50 ole—e 4 Hydwin Robotics w5,
ok gilwoslol g o yiisgy Bi= 059> )0 4y slags)glid
Aol 90055 23 69190 5 dnwsi sl b gz glayene
.A.m&ua@blw).b.‘mb L»s).m.»

«g) b Seatrade Maritime | 595 ko ()-S5 4
e &S Hydwin Robotics Sy 4o SgewS Sl JSpoe
S09506 i) 1 Azl sla>el, samaddly] iy
5,b,0 Seatrade Maritime News L ¢SS s cewl simuo
Oge—logil g seguan ig- (5)9L8 Glawdy g 9 LaoyS

o Treatment Carrier D&X ¢, (asls w)¥gams"
sojle plo 9 FaS s 13,5 005 (sl 0329 s9b 4 =S,
gy Gl 40 WYgamo oyl .Wilbas s>l 9Ygd S, 5
OJ)SM)J P> L g .\3)|.> s 3919_“: (stAuc.)Lng
9 B Lr““b L5l9|9) ‘UA_M.S LSLLM)L'SA_:JL:: L5|°‘A—~f"?.-‘:‘?: C9b—‘“’
"t 350 ey phans (glosS

oeead Hydwin Robotics wSye" iewsls bl ) gush
9 Gloluld 5By codd 1l gz glosjem sy JLo 5o

VFF Sls 5F ol paazs Jls

rl S/.é’!, Mw”w)wmw ‘;‘.4



@l w9J9| gng.su O 0 L7L>|° Olg)‘.ldi’m" ) Z0 93 «9]))
d)gpu)) 45(5143554_; WS (50 6&La.'2§| @9’49)’0 9 Ly
S iz ol 35yl 55503 goladl (35 o beojg @iy
06 Ll & s Sl 5 e (i I3
2ilo bl 43 059 O ( Slaz byiie (S0d Gg—w | ol
el ot e ey syl k2! )
Syl 3L sladzel, 4 cdel g oyl ols Sildes glojls
ol 15 4 ol Gl 2§ sies isivo wlibes ol
. RV AW u’l)b

5l oz olog oddwe oo 1,5l Hydwin Robotics S,
42 wgs 315 uad g el 83,5 Wiz A 5w Jlo ol Gayb
@ 588 laps ol AS gy | 055 b UiyiuS g wYgama
Sou2 |y 95290 Sl glapiuns S om0 |y Sl ol Sy
Oil8l (e guan Gige plesl gLyl ]y 995 5Syad g aiity
"aS Gghno |Sogs slocubld dewgi g Sildes 559058

Treatment g, sl&s)) 4 gom J=lpe" 13, S adlsl g b
Uio plesl 39 g 095 sl bl wagds X g Carrier D
555 b s GialiS1 3 it Lo 352 2l55 Syeia -2 puae
el Glaz adydg, sLolds (oSl B oS ly> 5505
(oo el Jpaz gluo g Gblio ) 99,9 2 35503 b Gl
ool Gardigyn 9 S Glagic 9 395 jea> wagdi 4 Lo
slod=>oly 15 59158 Syaiti 1 Lo (M ol ogde 31> palo>
"3gs Wlgs Siate o Cgba.u éjlwoéLo' LS')? S,

LSLQ’“.’T ugwl)‘-l,& 9 ‘)'5395 6)99[3 ‘6‘459“‘ Wygo b Lasals
o |y o 56 J8las g Yb T, S L gy S5os (55
1Yo 1) ljb)b_«» @LJA& (5390582 b)o X9 D S .J._'Su.a
0Bl ]y (613455 9 srasd Gloj (X (g sl el )3 2150500
"By 50 d9aps LSM)Qb @ l) o LS)“":‘L?‘ 9 IR

30 JolS wygi0 s e guan oge GLmIo:;g)gil|" :3,S a8Lsl «gh
soaaly® b wleas elesl Hydwin Robotics glseiws
6290 (Louan ool i ol WS Aoy |y 2o g5lwoslel
EebiS 5=8lg ploj 30 1y (555005 sloyialy by S 50 STy 8095
2ol 5l Ao a8 0 (e wildas (Gl |y o oy 9 095
b 50 Sldae 5590580 S sl (6, 5003 40 @B w38l lgs &
b0 94 Jreme bl o Zokaw £lgil b polso Garkas

2oy FO 3ga ol> Jl= ,0 Hydwin Robotics .S,
9 S By iy B> sl Sl lad>el, Jl3k pa
oo slogileiiSh )5 wogli g 995 wloss (oS

3—ad Hydwin Robotics S, s (Mallipw doye 4o
S (6,10850 g yeoss Slol gladigs 31y 395 jgam> 3yl
JSlo l.mui’.\éq)gu)$ U.)LEDL.NO)Q JLs @ (oD uS)_m o.gl
6398 31 9 39— oz il S5 sLolg 9 (euibg i
wilize giluo g 9o slajls 4 (eSiuly (gly 95 4idy o
"3, awlgs ooldiw]

v




Ja 9 Jo>
SIS AT LSS S S S AT
/Il 2 PSS 0 PSS 2 PSS 0 PSS AT

o clzo g Uo  Byro 9 2585 340

GleSe by (S J1s 55 (58,5 )18 b S yolo Gijle @

A8 (50 S |, VB Jasg Jaz oS wiloads Jaaid (lyd 50l 6l

by ool gy 633VL cedyb b amoso izl ol 4 o
S el )1 ) o 1o oS Gl oo @yl @

Kby gl

Mo 88 ;0 Wil 2blgs (S joly sls gblse 51 o
5Ty s 33 el €S ol (5,08 5 (53vones slisd
6393 5Lad wiyls )18 ugildl slacel jo oS gyoky om0
sl @39 (699,59 Y obyj ulie 4y (S

@ ity ey 6l of GblT (S i Sos oo
b Jagdes glopiu 9 iS (w dgome ilzal>
St glayais bias a5 yol (ol oS o 23595 |y YE S
iy S o SeS YIS 5l odie px> (sl 22595 S0 plaie @
W09 (50 PRI pw LCbS’lSuJ)JM 9 w‘&)lg

Uu)b)_s le); 4SS eSS Mg MJQLA
J8g ez 4o soleiwl 5y5-0 o luiliw! JBigJas glaywls
(JBg o slaylS ol 5l eoliiwl .ailoass =l (el iy
o3 S B i 95815 4 5 S 51y YIS iloals
RVARI ]

2 SOl (il 1 a8 jghilen (LS jan) Sis a0
ygo.v.o 9 a)la alold lg)b)'l S el o)gb.‘w_\;% (SR (9939
1 sl 3 Lol 35500 st (il iy @ oaTel b 5
3Sie g0 Jlail ol 35 o3l G 5| 3lse

G0 30390 39 S (GBI joy) Sis o So
@ ololy b ool> hwgd pudiwno yob @ &S sl oyghionis
slsato 4 LIS JUsl gy 5550 9 el Jog by o0
JES! byl @ GeaS b wgs sos Jite glbd)geme bl
2l gledlgame JWsl glp 63550 lgie 4 g Wig-d0 000
AS 50 Joe A3l wolie 4

SdSis g by S (0 VB Jlan) wilgi o JBls St yai
0950 30 VB 22385 30 Ko 9 e |y GBI Jg e S, 5
D50 Ry

Wylo dgamo JdigJas ;o dS id) y ogde Sz ol
thb}JlS&M 9 6)'Lwo)¢.'>é LSI)? u.\}l.«@w Jolss el L)S.o.n
ook L gloslz JL Jom glowSy i gl 6510455 9 50
30 Wl ol (18,3 ,1,8 Lail S,eS 51 VS Lausys wleas
230 395 53 (5565 slad g (iluosd gln |y wald)y Sty
A0 LS by

VFF Sls 5F ol paazs Jls

rl S/.é’!, el Ay s jg0l doliliad Vs



SRCEV-SA ES W PR T- I P K P S G e

Jolu b SHop S yuig @

539 o=y JBg e 4o L pcslS 0,08 oy Judo
U Goyiwd 9 BB sLudsd 595 joly ol 4o JSiio g0
a4 Suap Seis o ROWH FELWE Y RERE RV siSyo
S50 sl 95 Lupys |y nyeislS Yl ey e Jols

ol 30 s yoly cnnd
9 wYgame 5o) o9y JLS! Gl olpl S—is ol
j pel asio gagandiw b GYsamo gl 9 g5lwerss
i 5 olls L 85 i L 5 lols sl Ll
50,5 4 950 Jluyl g dwolie 4y SyeS
sy b ol Stz b 31 ] ol 3B 15 i 3
ool 45 5 335 g5llely LT 5| gyl iy oS
(odesl) Gyl Sty @
(o) ploBlig Sty @
oBaile S a0 @
olatol Sis yun @
)e..i’.\.‘»l),gl &Mo)u °
02938 Si> yuiy @
oo plol o859 ,8 Sis yauy
ol8 el S i @
iy S yan @
$90) glely> St i @
PRz Si jun @
oledol Gri S ja @
et Sl 00 @
oledol plo, 8 Sis jus @
Ol S>> juiy @
G5 Sy @
3 Sy @
@b S ju
oozl Sis yui e
HlowSus Sus jan @
OLL.u)ﬁj LS.M.\D).A...) °
BERNVE G GVERVER
Sag ] Sz jouy @
LIk Sis o @
delyo S oy @
Ol.é.o LSMo).).u °
ploS Suis iy @
olu.\.)Lo)SgSMo)M °
p2yS bl Sy e
398 o 1geia

Yo

o 4 (19,80 22558 JUB e plgie 4 Sis poly prizan
) 4 .08 50 Joe YU wudyb b o Toly g (52l jolos o
‘QQ_NU.Q).:MT)S.\.A.:T)B ds‘ua.ai.: 0320} 30 39290 A9 U—’l
ULS“" LaYSa 9 9950 Ry 9 oolw Lm,wugé)gT&_w
oy 395 g dadio ) yieS o8 b g PR W30

Ui’.\.:bl59 meu_.m) [Cuvy «S_Jb)al.’«g t5l—’|)‘°)—<43 )’l
wlllhe .ccwl Y Jsigos 5 =il S09)T 10 4295 L
0ol 03235 33 St sy I (89 4 S el o 51 Sl
Jgoamo 3> I yiaS aoyd Y0 Lyyds CO, jlics] g0 oolaiul
(50

SiS 430 595 o s
L5|c\>t? éLoa‘o.w.w.» 9 O-“T"‘) L>J9ASL5LQQ_A—'>L.U),}) o] O.bTob
oz Wilg dS s A8l dmwgi joiil boyg iS5l 5y 50
bghi oy giS 5| 5 500 (o ) aib awsls |y sailié slayb
95 ol 3 sl |y eads )lg GV oy o sl BB ool
Loy giS (ol U210 40 (55348l dmwgs ol g poTely dSiis wub
D9 00lat] S joly (ol 2Slas 51 B sl awsls sg24
)Lu ‘&b)abg 39 6)9t§ 9 ul).~a;>«.) ‘melm).’) RWE} LS‘)'«’
oo 5So3 go— |01 3925 (a2 ei B (6,18 eloyw
Solwdiapy Jolo Sis yobs 5, Sloe 15 5590042 9 ,\_onlS
adx g 65:8,b oloy LS« Sildos gaiailys iul38l T8
255 31,8 dzgi 9,90 b &S sl dle @l a0 S5 g
@ 5L Sis ol oS cwl opl S ol gla il Koo 5l
xSk Vb pare b 3l B aiyls sl o 568 sloesluy;
S92 9 Bam 3 blgi pac sl asly gyB5le o)l ads g
sz ladigin Gili8l g o Slae LidlS 4 wilgs o el
Dgd

S y3by gawdib

Pl g0 ) oS loss g 6558 cumbge 4 dzgi b
P9 (50 Orenndl And duw dy S

Jole jl j98 Sins yai 0

PG Ygb S sius £ 9 izl S—as byl e g ol
Wl 590 Sins 0 gblie crypse sl e ils |y adlw
el Gl 5 by JBg e I gaianyy Sl cedidz)o
G § gy b plnl St joly ) pgo glawglds Sl Se
(_;hml? quLJj dmls‘gélg 39 ‘))L‘«g L uygm.o dl-Q-AJ‘ L_;l)g
] fianly U8 il 5 Sl 4 s

(Jol j| buwgin lalold b) Sl Sis jui e

35yl Laidie gllold Slol ol b St ol £ o oy
o> 9 5385 5S1he 4 lgioe csloole wyiusd b ez
U 0lgie iz 55 (Slo Sis i blie ) og-i Jeog
9 ok o =mie wleas BV e byl S5, So,Lisl yol (il



Ji 9 Jo=
IS IS SIS S S S S
/2 PP S 2 PSS v PSS r /7 AT

[EENEC ST
S - G oge - Jod > iy

(0 seno ) 59,10 30 byl & ez JLasl @
CIS clonyS s cs¥oluo islsél @
Gl VB (5 geleo O Vs Jo> @

Pl Joso gl

(dyge) 483 y3ig = By yeamno =)
483 — (> — dlasy — (g = Hudyw i o

ilyiae 4 il glusT Jlasl a8
(3he) dolis — olol j3is oo =¥
YL VS 5 yaakeo T is¥oleo paxe - G a9z = Jlo—s) gl Gusilisle o Glel gl
Slezsle pllas i dlgo : slol YIS e 9 Gxd o P oo 4 ol el 2 258 4 (22
@leo gl = lgale yoano ¥ el 53 Gl (8 oS sl Gl Sopliiel gloygaS gl
dsLs 3 GUope ayiege 4 GBS ol 0 S pe Ll Gledle
(LSS5 3055 = S — Slo — Hlgil> @ e5lre BT golal gl ity o o))
OliasiaSys = Gy = lalz @
(S 3 s9:am0 5l 9 g il (o3 gy icnsdyls NSTC) North-South) wgiz - Jleds s93,5
oo Lo (Transport Corridor
g5 0o g m ¥ ol o005 o ST DT i
T i (o 15 535 ol ok
2oy VY GDP 5 o}l o (51> Losill o5ls,5) Lol @
20,0 MO WP'){G}JL& Ay (Lo el 0555 pr o e @
ooy gl O3> Gh ojleyd) S5l
ol Ulje
llalloye sloe,os e Loyl g duwgy 4 2 Jlaril yeuno (rayiolioS @
b gyse el SgeaSe Fow (s o b o (o g Lsidd G0y Ko LunlSe
0ol Sy b euld, @ aYlo YB 3 gk Vo mlotils b @
ewoyd

Loyl d8 55 So33l il cimBgo
SRy o]y sile oy dewgs sladaly @

(39 eyl 03L2) s = (§ 94 390455
(4S55) 5336 = ot — ((biaSy)) Gudnyes 3ol s

ECO A;Bl.o&ld|w6lbolnjlmb6)&mo MM‘(S&)@“’
ol lasloite (bwiaSy3 5 y0) sy ©

Vel b5 ol lasle cyolol, JoaSG @ Mg @

310y O & Lauslyol oyl 51 oyl s LSl @ ols @
VYo b Ll 0y (Scnnd Gl 0 a5 @ e
59 (10 (Ol 3T 5 50) Lol @

= . e :
B Ll agsy b jgeluelilad e
r VFef sl Y oylods pooza Jlw



Olyyto g (yailgd
SIS LSS LSS S ST ST S S
/2 PSS 0 P S PSS r ST

L S 4 iy Sgu doly g S

sdlSul dewgi 4 jlaw pid SliT ddhio ¢lojluw
2350 )3 GBS 4 Goilr wloas b g Gluyesguw

Gub 3l byo (Sip,Sb) S gly by wdgws aoye
S w5 b g lizmo o-bl b (55,51 Loy dLedlipm S

(&5 s 20 SipSib (paaie cigw ddse Gl cad
L’IBLMJ ‘”/\0 OLO).:D)\) D)Bsklz.é)‘ u.\"l).)l;o &A{hé C)&L&A d\)lﬂaﬁ
4l 50 gaye yiaheo S Joloe Syl il 1) (uSgiw]
ol (6138 ol ddse (:S0lo ioyd Qo Jolse 35,535 sl
el 039>

Sl b ol cplydgw oS, 6l ) s &5
S, i g cwdlb g 5l dolw 3550 40 )l gledlls> &
Sdkad (654 wlaged sl 4 wbge ey g

LSL‘”°‘))9T)Q uT9w b wl&)lg d..\)bw OLo)wgw LSL"’“'S)—“’
39— b 539:€ S iS 5l 3y50 g (ol (gl 1S
it y00 & 5 50
ol

s Ggao 5l eMguwd by (8ol So,Sib glaeS, s
L e 659l 5 Lo b (2l gilio dewgd (o dawgs

Ayl
By 3555 s

ry

loyeigw 0gl bzl dobol «spez udy Jol olee
2SSk cad S o (el p SO, SEWN o iS e
D9850 ezl 6551 a2

0)by0 by o PVELY daliy 98 Y solo (alym! Aol pul
Byle Loyaamo slaaal b (SiySob) boiisS 4 lunyeigu
2 ) el loliiws 4 080z by ol polee

90 gl &S pluyeigw oSy ol ol polel »
Slods gl 10 wilgize s 3)8ly5 9 1oLs (ol ||
bo S @ Glasyegus o JE 0,55 el )5 iS gz o
29k 9 0L lojlw s pladl el wylig , B 5,
WS 50 ylo jome e o5ys Gayb I 1) dbgyye slajome

2 iS4 pluyesgw gbygld wdled o o)l
628k 9 50Ls plojls bawwgs oo lny=i gl eogae
0l 51 Z9s5 5 dbgiyo sloygliss alii w90 55 g oads el
Dedize Gl el @lie 4 ol plojle sow I 0dgame

G glyeigw gloes, i gow il @l ol wygo 4
bgio olo (S ke 43 by s 3] bgu duogus lniiS
20 89950 @b gl duag s olo 93 (gly L ST w5050 9
2 glojle wamdlo wygo 13 w810 9z (pgw 1SS wygo
ei0 Jll b Gals 63,9059 9

6l Jlo 3 edgu 03 (aalee O (el @ BlSo i o3yl59
] C)T RRAVEIRR A Yl Ay g &J)SJ[J Csuo

olosle sow 3l g by gl loiiS (65Solgy 48ye5
2oL b b 518y caje sl g oas (e (69950 9 0L
&S elyd Glpl jobs glp |y ey ol 3o dilaie 8y



) -
AL IS SIS LSS IS LS ST SIS A S S LSS
LI AT AP TS A A7, 77 A 77

(G RiidyT A A Aol g 49 AU
S Al Gl (A b drg (Gl (S

Lol S e 1y (1300 9 8y wl3a25 4 Guoyiend Slgi50
39 U.L'>|b [CE=H972) L;l)g u,wal;.a uulo.> (5Ln>wL,m 450.'5)940)J
36 5 BYlel ald, 4y ol (S yol oyl (90 i8S
Ysaso (Jul et 355 yie Gl (SaSidss 4 035
silo Lislos cloalun boedgd ¢ alidaling cyiz ,US 4
sz b b Gl adgs gly il cowlio (S)eS sloddyss
Wy S 50 4 55 Glals w¥game wudS sl gly glaswg

Sg-iz0 izl G990 leiges plyeds plalT divaj ol 5
2o dnwgl @ ] diniilgs cgolz gl 31 L aS
ol S colos ol @lo 3l o g S Jugud |y g 50,8
OBuSadgs 4 lodilb 4l cclio sloddyss Jloel b 958
sl sl Sl gl 9 Budind 55 518 dloyww o A1
S 9 03, S bl Glo gl emlos g wiayly gl 5lg5
15 T (gpigeald, 1 ol ools 5] 56 1, Glols @Yoo
Sk g8l Sl slaylib

St )9S 3l (53399l 9 pling (ol (g 0y sl 3
Iy 5x5w3,S dswgi o Wildiwilgs gol> ool 33l b &S
b u_‘l) 9 o)S oled coles Ul‘>|.> &g[’uo)'l o2 9 A_MSJ.{.@_MJ
wY¥gamo culdS sl o by sl )sld 1 )18y
sadyei wile Goles glacusls b 393l g pling g (21
le olzul 55 @890 (ladigel Ladilb dll g cwlio (SyaS
WNigd50 Lo lo dlgi Sl eales g wlsyly ple

6500, cstiuo Al | plojam dS gl slacuslis s,z
Grhe dhd) Slgie wiS colex G gl aS sl sy o
23l Glo gl s o goladl wdyivg sy

iyl dmwgd (lojluw bawgs wlayly suaz dobpyel &3
il 54425 9 6,555 dewsgd 6l 01 oy <l
&ol> Gllbu_wb.w LS‘)'?I f).x: gdl> L)" l) fég)udo)l,o..& <8 OT

o 5 0158 L Ml o olSaly 055 clo Sl
dn_wgs ULO)L_M) 45))5‘Q§Lc| (V¥ ¥ Ogé)9)§ YO))gHbsd.uS
IRV o.>|)>| ubwj L Y=Lagn |) (5|4.ol.‘<_,.i:\éu. ngl c))l_?d
U.o}l.w‘ ($29802 COy iy he 4Jld.oa,u doliy U9""9 AY solo
6&‘:’2_&;5u|&)l9 ) UUMT U—" eewl aé)j)oLw ul)_al
o529 w3425 9 4l Joliwg (o (glmyglis (6,505
9 wlyolo wly,bda 8 JSyae awgi VFeF (110,98 TV &u,l6
ol eyl dmuwgs lojle wl)ybe 9 G540l wiglee wlslg
sl 005 £ 3]
oT 4 41_:.,.9|9 LshbwL_w)J) S92 9 6)iwé)§w)lwb
gSuoS)s&S)a BeLY é)i_w.))fu.zuo Ay 4SUQ|A§| el
4l wloas ;»_&,Sélm)‘ 9 S92 LSI)? Ioj)) LSL"’)L‘“? g0, S
ileo pold Glo Zhu 53y 055 (0l 53 0ad

538 U Sl pled g i
9 =l @layls 0)bys 2uly s GSS 5l Sa ol 3928 L
(oS slmyglis g oS dlez 515, Sa0)S L badse s
wls,lg 4>)§‘ el (5w S wile LBl gsluo U-I')._u;b

/ o “ & T . a
é’, heloni (g gl dolidiad
r VFeF 5l F oyloud aozs Jlu

YA



auq}b.-ao
LIS AT LSS S AL LSS LSS A
e o S A A S A A,

39 4SL9)";A"J9J «5)15)4 l)g)‘ o lec.)l_.u )|S oaVT x> O,gl
0j97 So LIS GlaiS g-i50 planl )9S gl 10 g2l
Slledl e oo 350 ol (6,50 s 5L g ol ilg>
oge 4 1y 0582 ol cdgino (o Glojls 4 diunly (g3)55ky
el i8S
oo ol 53 o0 plS e JolS L o s 53 1S wllos
Cogas |y sauzn = IMOb gac jg i8S %o ) i ecilay
Sl bl 4 b wiS e g3le |y it sloeS,—s oS wio S
S ol b ol caws OIS oo L] 5| sasive
sdso w YL 4Sw|)53 UL»L...» A.«.Suol&).) dogy> 9> Q)Slo.c
Al 2, g aog0 opl 4 bayye wlSlis

39550 3Ll Lol 0o gl 5o yob 4 j5i0 25k (-
6Lb)9a.us.b.w9) &S ol 6)343|)'|9),3A;.b LsLm\)Le.w“J Jolis )95&
859 9 99 03=d 2 b Jameun; gloplolw 9 gl
swéﬁu.a).))a L, UJI).«.uuSo)y LSL:b)'@pLo.’S)LJ‘.\;ﬂ)g ol wldle
Lo 40 Sle= 'obél Sy (2l gldmwgs |y o bl S Lol
Sadg el Coasy wbliins S 4y .06ld o seddl @l s
alojlw soddl Blaal b >y b oyl (yad @_llSoli_,.wb |

ra

wldle 5l £90 oy Jgadive YoTV JLuw 5l 6L sl s
u‘,;usu wled u.\.(blSk.Q)/O u_wl)l)é 450_31.«)[0 (0950 Juw
YW t-{

s eyians (320 b (IMO) 63,530 Mol o
y yae sloyg-aS ;S| adgl wdblgo (o)l slaiaisS gl eoyS
el o sl 288 65Ty el 510l el S8 9 03,5 >
olrl gezen leyguS ildlo ol Rl cugal wygo 55 990
3 S sl oy Gl dlope 4 T GBS (Sogs$ &S
o9 .\.&‘99 Cswo U" 39 6)9é 6)|A§4,)Lo).w

9 2l (5l S glo S Jolis ool lyd Bl
UJ)."»UAJAQ)| USJ JLu YYBOA — U.SJL..Q b gy wloas
4S cwl Lrjb)b U—" 39— (50 (PG>0 dilie GLQ’OKBB
iy Jlo 10 3l j1aS |y bo S ado yoe (ilgz gloo,lusbiw]
(6 WIS—io b gl 4 Gzio GloiS I (gl 9S50
9 i 42150 (s 590 9 6365 g yeas YL slodoie
i wlgs S bl olay Jgedo T (el Ylozs!

9365 35Lo oY I bl 4wl 13 45 (b slniisS
S o Loal |y 081 L g i Slgo cilazsls Lo
28 50 393 |y plaz Bl sla ool 5l woys 4w 398> YL
Ul el g)5ile0 (id e bl LS oliee ol 45



aug)b.“-ao
TS AL SIS SIS IS SIS SIS LS LSS LSS
e A A e s /o r s i r s,

Y5 Voo od W (Gilpe ozl wsloy b (Erlinno Gl
S ey dagyz (Jolmo (S wST 63 05 o il

Pl 00 sl Gud 93 o 5l 4 S ol S 5l diws o
o ol S5 0iS g s> (Sl glasly ol s
S ol 1y Gladl ol g LoV Ll b 5l s Slac
&‘3]9 399 A:))I& 4)[.) SGon b 456|4L019 uul.uu‘f L@JT ‘UJBJ 0931.0
\.\>|9 6&‘&:3 b WDg> Ub.@gnw) GMT)SU OI)'.{.A U»L«ul)g
Shlael by 055 (g5 wilgize TS (gl 55008 =
shls gloeS, i 5l boylael ol b oiS (s wlos,S 0,053 45
©ldlo ool e 08 Jgad -0=iS gyl 50el, gloiisS
u.gl.mw9l§3 U.glg)& O‘fgl_S 8|93| S84 dy 9 G| LRV % 6)"\§'
C9h“‘)| 0A A.Jg) U))SébLo (Sljl 4 oS ey og‘ g &)lé
o) 0 2y UJlS\b wlb (0

9 395 S weS1 g3 Jolzo 5 8 lil 4 Jlso plgie 4
Jsl Jles 53 5 Jsl dly 55 by 836 bausgs Slilo 0o isyiiia
3950 ylolmo 389 dae (il .l 80 Hhiie 6,V YA wlle
el S wile) S5 slanegildl S S puslsy 45
Vo i Vo dga di¥luw b wgio jgb dy dld Joo aS L (uSias
G (S 4 S50 ydiie (CO2)en,S auS] 65 o3 s
alaul dauoyd (69,950 Glladlpe (ylosls dwy 50 a5 4 ol
2 i 53] S Sl S Goll 2 528 b S
Soas szl Bas ol b Ylis] 2,8 )l ol ccwlboandT
39 6393l cmvo 0w w5l Jols salys (olgs saie
B YW mew) Slonl g_éyo wl@.:

9Py Wb g Mato

Sls o palls Ggauor Sy 4o i ool | Jol> sl
33 oS e GalS o (a0l ) SaS o Bad S s ialgs
L 5 L] sloe g dsngs alam s Jiado i
ly g ygb 4 Gosie ol Rilie I ity el Jlasl o
S dgam0 glio L sloysz glocdgs g 58 slaygiS 4SS
(50 Byl §HPS i 5 boos VT Ll s UT |
wled U.u.lbls L_ghbojg)g dwgl L_gl)g C)le B el sl UaLa.ol
S oolit] sl ol b 6,55l o

§ S wlile
3 s Sldlo 351 gl 63,80 Glledlon plajls 5331yl
LD gl «(5),5(5@» 1{9 Siles glozh Jhszo o2 VT gl S
U.LLO.”M OLo)'Luu S el Loy g0 [oL?(.'»I &Lo>‘ (9.:)19
55 oailio 5586l cotn Il 10 503 )b G s 53,88,
ShtisS 3 o @ldlo g g0 (gl 40 45uS PV Ll 00,5
4.Lo>)|) )9MS Y¥ dgas g wiog [ E9Y )9;&5\? W3l o 6i)

sl Gz € gamo 13 Lol s plgzam (53,9l Glledles
2 629k Gllellom plojle 3940 Cgua bo (gl walig>
OB 935 eS8 43 oSSy i loedgs bhwgi VAFA Jluw
o 0Slas 5 ool (el p eyl () daddg 9 o
63Solz Glallire (oesleS clajlus ool Slsl ()30 3l
Jlo 5l S ecwl MARPOL) b S s (obys (Sog)T 5|
539115 Sl sl y oSS o g 03 (ol VAVT
6&}@00)5&9&9«.0 b Yoold JLuw 51 g (N8 (gl ¢ 5
ol 0315 &l g 5] Y GyBo
4S5 00, S EMel YoIA JLw 33 (63,955 el ¢lojlw
@ caws |y gl slasB Lalls Lasl Yede Jlo B o,ls auad
uaJL’>)) ETR JRE-RV-S UJI Yol Y Jlo 40 g by auas dy (YooA ab.w
$loyg00ke Buad bl (1l .01 423 Yoo Jlw 090 U jo0
Lgtb)g)l“,wl G0y Yo 5 Vo LimlSYolo )IA"M G855 gly
ol 80 i Yoo Jlo B 63,90b,0 (s bawgs l6llS

500 Lo 032 Jpord

Sl e gloog S g sloyaiz loyeiS il (g ks
Ly, L) JS 3 ool Sllo «63,93L50 Sladliym oloslaw auizisls
oorl8l @i b dhlie gl 039 sl |y o wolyo 9 9=S g9
&S ol 03uzn (689 5w (i Cogas dsl bl s olais
LS))" LSU @ L) jlado) 6]43[’2,@ LSL"’).K)LM‘ [CIR W 4:\Lg)g
WS e el 4 pile | Sy (Byae

Ha) e o Glgz Yled oS gkl 1380 1)zl g8lg 4o
S35 S 83185 3,00 ol (50 53 e iy Sl
Sl o Gelely 1y silpasS gleeS, i 45 03,5 sloul saums
4 S ooV glise s — gldole S Harldl glmosaVT
dip wlyy 4 pjle — 3iS 50 393 (Span 5 321y ,m sl
“A;SUQ

Bl alo.w 93 ‘)iga u)Ld: L l) E-RV-) 99 d.,ol.w 41(.”)[59)‘[‘» Ogl
OS2 99450 i)y Sibun (yloj 8L oS el L] o di
o w4 ab S dos «S Llas bl oy cewl @l Goa
6‘0&.’5@,5)91:: o oS el (5)343|)’|9),)A;.lg Go s)ig& Xy
Sl xS 39 50 4idS .l B0 3L (oo Gldasl Gaa
(63908 (i D abipe wd il Sib s Sap 4y dS
Waad Bad pl 5l BSh jade dSiol 4 dw g Bl |y s g
@l o algipe 45 0,850 3l Sl T slaygilnl 4
231550 i T i s 503l sl S b oSy
LS w90 30 0ol Jlw 9340 903,50, u53 |y LayLeiel oyl
LS 45@[@&&5._\3.250&&@] C)TJ| C)I)-‘*? L5|)? WDg> b)_S.Lo.c
NSO T IR -IR{ BL VY 1.4 P IRVISIDN I P H N CESR A RY C9
Ba) ) o 393 (S el b T .S e wdlyyo sslob

VFF Sls 5F ol paazs Jls

rl S/.é’!, (el g g0l aalibiad v,



AS slsol s T 4o Wilgs ses (Joliie rabél» ETRERVE R L YC|
Helliys plojle slael oS Cogas 4 oS adgl 555l b
b So o 2 5 el 0l 13 68550 sl oy 53,50
Ogbl)aj_wl ‘ouw,tfmf@ Lol D9 LS)J“LSA?):Q‘AS 9 uu)s
U g Ltbchgb (59_.4‘:)' bb)l_us(s)l.ﬁfdglo)_w L b9—~0 gy
O \.\b|9> @‘Muﬂ.uo 6[.{7:6)9[)9 L5L63)| 0j9=> 3O o>
@) yhe 5l ouy cgal gly ST 50 IMO gac glaygiS
s |y T hal 0g2d sy slo 17 (b g ol wdlgs 23,8
B oas oMol oV Jlos sl o el glyal oo 3,5 il
Cusuog GAAb) LSI)? 'o)BJ uuo)Q ‘olg?)o 63)9“9)3 S I) uS]LszB
sl awsl |y sas bulgo b ogs wolled

ol eslact goge

Cozle b ol ool gly 0920 04lyd 588 seg0e wleMb
olledl 5o lojlw (Net-zero Framework), 4o o Il
u.)lg.:)lm J.,Su.cu U.Q)Q J UJI b ol said y i 63)9313)3
30 ol yo il de by (B ghls gleygiS 5l Sy
b Sl Rl )8 jliacs] (08 gl 9 Gedal waz bl
laga—in ¢ylgie 4 Climate Action Tracker gg—w ¢y
L uoSui@Lm UI)—“| A0 ULM) &S oo TR VL)) «U_SLSLJ
4250 1/0 4 (05 GialeS (13,5 d992n0 (sl Slaz sl
Dyl o Sl

=5 i i L @ i gl (B ol i
Cnd y Ja.am)l ceblas Wﬁw‘ UJL>)& le ] o.))ii
69,8l 55 "MEPC) (63,5505 Gllalliye plajluw =y
638, Ll Boe 4 il gl Cezlz umginin S
eewl Yobdo JLw dgd=> & UJ.LQJIW UJl)M_u.S)b)M Glml.zlf
9 wgw gz 3)liliwl gly Rleslgiiy Joli Cozylz o
6')94.» YoV v Jl 20950 LDJK)LM\.«JI)) 6)|A§g_~049 )Kg)l_w
35S cdllie ol 55 2lyo gy Su e glel Slsee b IMO
Ml i 4 ol il o,y Lo |y o Jbo 5
DS g by

tomgl
1. International Maritime Organization
2. International Convention for the Prevention of
Pollution from Ships
3. Marine Environment Protection Comittee
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1. Shore Power
2. International Maritime Organization
3. Energy Efficiency Design Index
4. Carbon Intensity Indicator
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LR APPROVES DESIGN OF AMMONIA
DUAL FUEL SYSTEM ON TRAFIGURA
NEWBUILD GAS CARRIERS

Lloyd’s Register approves design of ammonia dual-fuel
system on Trafigura’s newbuild medium gas carriers

Lloyd’s Register (LR) has confirmed the successful
completion of a joint development project (JDP) designing
ammonia dual-fuel systems on Trafigura’s newbuild
medium gas carriers (MGCs).

LR completed an extensive design evaluation and safety
assessment to approve the designs in line with its rules and
international regulations.

Implementing ammonia dual-fuel systems on these
vessels marks a significant step towards expanding the use
of low-carbon fuels beyond specialised vessels to more
diverse ship types. Trafigura is one of the first operators to
use this technology on MGCs commercially.

The Singapore-based commodity trading company
signed a contract with HD Hyundai Mipo (HMD) in
2024 to build four 45,000 cubic metre MGCs, powered
by WinGD ammonia dual-fuel engines and Alfa Laval’s
Ammonia Release Mitigation System. They are designed
to transport both liquefied petroleum gas (LPG) and
ammonia.

The vessels will be built at HMD’s shipyard in Ulsan,
South Korea, with deliveries expected to be completed
during 2028.

Panos Mitrou, LR’s Global Gas Segment Director,
said: “We are proud to have played a pivotal role in this
collaborative project. It demonstrates our commitment to
supporting the maritime industry’s energy transition efforts
by offering exceptional technical expertise, rigorous safety
evaluations, and regulatory leadership.

“As a trusted maritime services partner, we continue to
pioneer the pathway enabling the adoption of alternative
fuels and innovative technologies that shape the future of
decarbonised shipping.”

Vessels powered by low carbon ammonia have the
potential to significantly reduce carbon emissions,
compared to aconventional marine fuel burning vessel. The
ammonia carried by the newbuild vessels can also support

decarbonisation of a wide range of heavy industries.

The order for the newbuild dual-fuel vessels makes
Trafigura one of the first movers in the low-emission
tanker market and sends an important demand signal to
the market to generate zero-carbon fuel production and
infrastructure. It also supports Trafigura’s commitment to
reduce the carbon intensity of its own shipping fleet and
align with the Group’s commitments and participation to
the WEF’s First Mover’s Coalition and Global Maritime
Forum’s Getting to Zero Coalition.

“EU regulations have been crucial in allowing us to
execute this order,” said Andrea Olivi, Global Head of
Shipping for Trafigura. “If we are to decarbonise freight
and increase the demand for zero-carbon fuels across
the world, we need the IMO to implement regulations
including EU ETS and Fuel EU maritime on a global scale.
The IMO needs to introduce a simple and transparent
policy framework including, in our view, a global fuel
standard combined with a straightforward levy applied
equally across the board.”

“We will focus on securing new environmental
technologies to preoccupy future markets by actively
utilising design and construction experience and synergy
accumulated over long period of time with HD Hyundai
shipbuilding affiliates,” said Mr Lee, Dong-jin, Head of the
Initial Design Division and the Detailed Design Division
at HD Hyundai Mipo.

A joint development project studying the performance
of ammonia as a shipping fuel started in December 2024
and will continue until the new vessels are delivered.
The project brings together expertise from multiple
organisations, including LR, Trafigura Maritime
Logistics, HD Hyundai Mipo, HD Hyundai Heavy
Industries” Engine & Machinery Division, WinGD Ltd,
Liquid Gas Equipment Limited (Babcock LGE), Alfa
Laval Corporate AB, and the Maritime and Port Authority
of Singapore.

Source: www.tankeroperator.com

Be Marine Quarterly Magazine
Hengam Summer 2025, Issue 64, Volume 18

21



News

SIS LSS LSS S ST ST S S
/2 PSS 0 P S PSS r ST

B e

e

INDUSTRY IS CURRENTLY WAY OFF
THE PACE REQUIRED FOR 2050 SAYS
ABS

What the IMO does next will decide shipping
decarbonization success, says ABS chairman and
CEO

“The IMO really has to step up now if we are to
deliver on the pace and scale of the change required.
A lot of this comes down to the question of how we
address the significant price differential between
fossil and alternative fuels. The IMO holds the keys
to all of this, and the time for action is now. Whether
we as an industry can make 2050 rests largely with
the IMO and how it performs in the coming months.”

That was the message to the industry from ABS
Chairman and CEO Christopher J. Wiernicki speaking
at the Capital Link Singapore Maritime Forum.

He said the present trajectory would see the
industry fall well short of its 2050 targets: “The
headline is that something is really going to have to
bend the curve if we want to make net zero by 2050
a reality, because we are currently way off the pace
and scale of change that we will need. Fortunately,
our destiny remains in our hands: we are not done
yet. But success will now surely be a function

20

of what the IMO does next. We need clarity and
consistency and a level playing field for the whole
industry. Right now, the industry is divided, and
there is no clear way forward.”

Wiernicki said the industry is looking to the IMO to
show leadership in supporting adoption of alternate
fuels, a necessary and key step before new nuclear
technology becomes available and appropriately
regulated, a function of governments.

“We know the bookends. It starts with oil and
gas, with LNG and carbon capture. The long term
increasingly favors nuclear if we want to make net
zero by 2050 a reality. The key question for all of
us today is what is going to drive the story in the
middle?” he said. “The mid game looks like a mix of
biofuels, methanol and ammonia, and it is the IMO
that is going to have to drive this. While it is true
that success in the decarbonization of shipping will
be a team sport, we will certainly need our captain
to play a decisive role. Now is the time for the IMO
to show strength and leadership.”

Source: www.tankeroperator.com



DNV APPROVAL FOR SHELL / BREVIK
74,000 M3 LIQUID CO2 CARRIER

DNV awards Approval in Principle for LCO2
carrier design developed by Shell and Brevik
Engineering.

DNV hasawarded adetailed Approval in Principle
(AiP) to Shell International Trading and Shipping
Company Limited and Brevik Engineering for
their design of a 74,000 cubic metres (cbm) liquid
carbon dioxide (LCO2) carrier. The vessel is
specifically designed for the Asia Pacific market to
enable cost competitive transport of CO2.

Carbon Capture and Storage (CCS) is set to play
a key role in decarbonization of industry in Asia
Pacific. Emitting countries such as Japan, Korea,
and Singapore are studying the possibility of
shipping substantial quantities of their own CO2
to store locations within the wider region. This
necessitates the development of larger capacity
vessels than those currently planned for European
CCS projects. Low-pressure cargo tank designs are
a key enabler to commercialise these large LCO2
ships to enable transportation of CO2 at lower cost.

This AiP from DNV covers a comprehensive
scope across a wide range of disciplines, including
the assessment of specific technical challenges
for LCO2 carriers. Over 50 documents have
been reviewed, with special emphasis on cargo
tank design, including tank integrity analysis and
suitability of material.

With dimensions capped at 290 meters in length
and a 12-meter draft to access key East Asian ports,
the designed ship mirrors the size of a 174,000 cbm
LNG carrier. It features 15 cylindrical tanks that
store 74,000 cbm of liquid CO2 at around -50°C
and 6-8 barg, a low-pressure industry standard.
The vessel is also designed for future onboard
capture of CO2 from the main engine exhaust.

This achievement marks a significant milestone
in showcasing the viability of innovative low-
pressure shipping technology for CO2.

Mathias  Serhaug, Business Development

Director CO2 shipping, DNV Maritime said:
“We are pleased to be collaborating closely with
Shell and Brevik Engineering on bringing this
innovative gas carrier design to fruition. This AiP
underscores the importance of joint innovation and
collaboration in advancing solutions that support
the development of the wider CCS value chain.
Scale is essential to drive down the cost of CCS
and this work demonstrates the feasibility of large
CO2 carriers with a low carbon footprint.”

Lee Teng-Huar, Shell General Manager,
Maritime Operations, Asia Pacific and Middle
East commented: “After months of technical
research, we are proud to have received this
detailed Approval in Principle confirming the
feasibility of low-pressure shipping with a design
that is tender-ready. We are excited to see how
innovations like this can potentially enhance
safety, achieve scalability and flexibility to drive
cost competitiveness in the implementation of
large-scale cross-border CCS.”

Evert Gredal, Managing Director of Brevik
Engineering AS, is proud to bring the company’s
experience in marine design and CO2 ship
logistics to the development of this novel low-
pressure CO2 carrier, where the key philosophy
has been to reduce technological risk and ensure
compliance with current regulations: “Based on
a comprehensive technology study, conducted in
collaboration with Shell, this innovative design is
expected to set new benchmarks in safe, efficient,
and sustainable large-scale CO2 shipping,” he
concluded.

An Approval in Principle (AiP) is an independent
evaluation of a concept based on a predefined
framework of requirements. It confirms the
feasibility of the design and ensures there are
no significant technical obstacles hindering its
implementation.

Source: www.tankeroperator.com
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AMMONIA FUELLED TUGBOAT
COMPLETES 3 MONTH
DEMONSTRATION VOYAGE

World’s first commercial-use Ammonia-fueled
tugboat completes three-month demonstration
voyage

The world’s first commercial-use ammonia-
fueled vessel, Sakigake, has successfully completed
a three-month demonstration voyage, during which
the vessel engaged in tugboat operations in Tokyo
Bay and achieved a GHG-emission reduction of
up to approximately 95%.

The vessel was completed by Nippon Yusen
Kabushiki Kaisha (NYK) and IHI Power Systems
Co. Ltd. (IPS) on August 23, 2024, in cooperation
with Nippon Kaiji Kyokai (ClassNK) as part of a
Green Innovation Fund Project under Japan’s New
Energy and Industrial Technology Development
Organization (NEDO).

NEDO will continue to promote research and
development of next-generation fuel vessels,
including developing an ammonia-fueled ammonia
gas carrier and working toward achieving carbon
neutrality in the shipping industry.

1. Background

Toachieve net-zero emissions in marine transport,
it is essential to switch from existing heavy fuel
oil to gas fuels such as hydrogen, ammonia, and
carbon recycling methane. Developing marine
machinery for hydrogen-fueled / ammonia-fueled
vessels is also necessary.

The development project of this vessel started
in October 2021 as part of NEDO’s Green
Innovation Fund Project; ‘Development of vessels
equipped with domestically produced ammonia-
fueled engines’. It was completed in August
2024, becoming the world’s first commercial-use
ammonia-fueled vessel. Afterward, NYK Group
company Shin-Nippon Kaiyosha engaged the
vessel in a three-month demonstration voyage
while conducting tugboat operations in Tokyo Bay.

18

2. Project Results

NYK and IPS analyzed the ammonia co-firing
and GHG-reduction rates during vessel operations
and confirmed them to consistently exceed 90%
and rise to approximately 95% in each of the main
engine load ranges, as shown in the table below.
The demonstration tests while in tugboat operation
is the world’s first trial, confirming that ammonia
is one of the most viable and promising options as
a next-generation fuel for vessels.

3. Future Plans

The vessel will continue to be used for tugboat
operations in Tokyo Bay, and we will continue to
accumulate knowledge related to the development
and operation of ammonia-fueled vessels.

In addition, NYK, Japan Engine Corporation, IPS,
and Nippon Shipyard Co. Ltd. are working together
to develop an ammonia-fueled ammonia gas carrier,
which is scheduled to be delivered in November
2026, also as part of NEDO’s Green Innovation Fund
Project; ‘Development of vessels equipped with
domestically produced ammonia-fueled engines’.

NEDO will promote research and development of
next-generation fuel vessels, including ammonia-
fueled vessels, and will work towards achieving
carbon neutrality in the shipping industry.

Source: www.tankeroperator.com



emphasized the transformative potential of
cutting-edge technologies such as Al and
autonomous navigation, while recognizing
related challenges, including cybersecurity risks
and the global digital divide.

He stated: “The IMO Maritime Digitalization
Strategy is a game-changing effort to make
smooth, seamless, smart shipping a reality. It will
help integrate vessels and ports, improve logistics
and optimize routes, while reducing greenhouse
gas emissions. We must work together to ensure
the strategy serves all.”

Advancing digitalization initiatives

The strategy builds on previous milestones,
including the introduction of mandatory Maritime
Single Window (MSW) regulations last year,
which require ships and ports to use a single
digital platform to exchange information and
streamline port call procedures.

The 49th session of the Facilitation Committee
advanced other key digital initiatives, including:

Updated IMO Compendium on Facilitation
and Electronic Business: A new version was
approved, featuring additional data sets to
improve standardization and interoperability

across maritime IT systems.

Enhanced Maritime Single Window (MSW)
Guidelines: Amendments to the Guidelines
for setting up a maritime single window were
approved to introduce verification functions,
reducing manual administrative burdens and
eliminating redundant checks by different
authorities.

Cybersecurity for Maritime Single Window:
A new output was introduced to develop
cybersecurity measures to safeguard MSWs and
protect digital maritime operations from attacks.

Electronic certificates Guidelines: Joint FAL-
LEG-MEPC-MSC Guidelines on electronic
certificates were approved and forwarded
for concurrent approval by IMO’s Marine
Environment Protection, Maritime Safety, and
Legal Committees.

Input from Member States

The success of the IMO digitalization strategy
will depend on input from Member States
and international organizations, particularly
concerning safety and environmental protection
considerations.

Source: IMO website
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IMO TO DEVELOP GLOBAL STRATEGY
FOR MARITIME DIGITALIZATION

First steps taken towards a cross-cutting strategy
that will leverage new technology to advance
international shipping.

The Facilitation Committee met in London
for its 49th session (10 to 14 March) to discuss
matters related to the facilitation of international
maritime traffic.

The International Maritime Organization
(IMO) is taking action to create a comprehensive
strategy that harnesses emerging technologies to
turbo-charge efficiency, safety and sustainability
in the shipping industry.

A roadmap for digital transformation

During its 49th session in London from 10 to
14 March, IMO’s Facilitation Committee (FAL)
outlined a work plan for developing the IMO
Strategy on Maritime Digitalization, which is
set to be adopted by the Organization’s highest
governing body — the IMO Assembly — by the
end of 2027.

The cross-cutting strategy will span different
areas of IMO’s work, fostering a fully
interconnected, harmonized and automated

16

global maritime sector.

To guide this process, the Facilitation
Committee established a Correspondence Group
to define the strategy’s scope, key objectives
and implementation framework. The Group
will work over the coming year to identify
existing and emerging technologies, standards
and methodologies that can support maritime
digitalization, while ensuring alignment across
IMO’s various committees.

The Facilitation Committee invited the Marine
Environment Protection Committee (MEPC) and
Maritime Safety Committee (MSC) to encourage
Member States and international organizations
to join the Correspondence Group, to ensure the
early involvement of all stakeholders in shaping
the IMO digitalization strategy.

The Correspondence Group will table a report
to the next session of the Facilitation Committee
(FAL 50) in 2026, before a final submission is
made to the Assembly session scheduled for the
end of 2027.

IMO Secretary-General Arsenio Dominguez
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CONVENTION ON
FACSLITATRON DF INTERNATIONAL
MARITEME TRAFFIC, 1565

FAL CONVENTION

For international shipping to thrive, a unified,
global approach to Facilitation is vital. This is the
purpose of the international treaty called the FAL
Convention.

The FAL Convention has been in force since
1967 but is kept continually amended and updated
by Governments at the FAL Committee of IMO —
which usually meets once a year at IMO’s London
Headquarters.

In its Annex, the FAL Convention contains
standards and recommended practices and
rules for simplifying formalities, information
requirements and procedures on ships’ arrival,
stay and departure.

Under the FAL Committee, IMO developed
standardized FAL documentation (known as FAL
Forms) for authorities and Governments to use.

Since April 2019, the FAL Convention makes
it mandatory for ships and ports to exchange
electronically the declarations identified by the, and
as from January 2024, the single window approach
is mandatory in all ports. Therefore, all references to
paper-based documents or forms have been removed
from the FAL Convention.

The Explanatory Manual to the Convention on
Facilitation of International Maritime Traffic contains
guidance and interpretation of the provisions of the
annex of the FAL Convention, assists in interpreting
the legal text of the provisions and provides for a
greater understanding of the Convention.

The FAL Committee at its forty-eighth session,
approved a new version of the Explanatory Manual
to the FAL Convention. This revised manual
provides guidance on interpreting the legal text of the
Facilitation and its provisions and gives examples
of best practices for implementing Standards and
Recommended Practices.

The revised Explanatory Manual now includes
guidance on the new global standards on illicit
activities, maritime corruption and the response to
a public health emergency of international concern,
amongst others. It includes also guidance on
major updates of the last amendments to the FAL
Convention on standards as well as recommended
practices related to issues such as stowaways,
electronic exchange of data between ports and ships,
and various procedures for arrival and departure of
ships and passengers.

Source: IMO website
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assess the risks of corruption and address them
by developing and implementing preventive
measures to strengthen integrity, transparency
and accountability. Public authorities are
required to coordinate efforts to detect,
investigate and sanction corruption related
to ships’ calls in the port, including through
national and international cooperation.

The 2016 amendments

Adoption: 8 April 2016

Entry into force: 1 January 2018

These amendments introduce new definitions
for Cargo Transport Unit (CTU), clearance,
freight container, the International Ship and
Port Facility Security (ISPS) Code, master,
ship agent, shipper and single window.

Since 9 April 2019, Electronic exchange of
information is mandatory with a transition
period of no less than 12 months. The text now
refers to the use of “Single Window” systems
and has been revised in a gender-neutral format.

All IMO FAL forms were revised except
for Ship’s Stores Declaration (IMO FAL
Form 3). Three additional documents were
introduced for ship’s clearance that may be
required by the shore authorities, i.e., security-
related information as required under SOLAS
regulation XI-2/9.2.2, Advance -electronic
cargo information for customs risk assessment
purposes, and Advanced Notification Form for
Waste Delivery to Port Reception Facilities.

Additional guarantees have been included
relating to the shore leave of crew members.

The 2009 amendments

Adoption: 16 January 2009

Entry into force: 15 May 2010

The amendments are related to sections
concerning contents and purpose of documents;
arrival and departure requirements and
procedures; measures to facilitate clearance of
passengers, crew and baggage; and facilitation
for ships engaged on cruises and for cruises
passengers. The amendments introduced the
text of “voyage number”, and new IMO FAL
Forms were approved.

14

The 2005 amendments

Adoption: 7 July 2005

Entry into force: 1 November 2006

Theamendments are intended tomodernizethe
Convention in order to enhance the facilitation
of international maritime traffic, including a
Recommended Practice for public authorities
to develop the necessary procedures in order to
use pre-arrival and pre-departure information
to facilitate the processing of information, and
thus expedite release and clearance of cargo
and persons; a Recommended Practice that all
information should be submitted to a single
point to avoid duplication; encouragement of
electronic transmission of information; and
the addition of references to the International
Ship and Port Facility Security (ISPS) Code
and SOLAS chapter XI-2 in the Standards
and Recommended Practices which mention
security measures; and amendments to the
IMO Standardized FAL Forms (1 to 7).

A further amendment relates to persons
rescued at sea. A standard in Section 2 -
Arrival, stay and departure of the ship, in
section H Special measures of facilitation for
ships calling at ports in order to put ashore sick
or injured crew members, passengers, persons
rescued at sea or other persons for emergency
medical treatment. The amendment requires
public authorities to facilitate the arrival and
departure of ships engaged in the rescue of
persons in distress at sea in order to provide a
place of safety for such persons.

The 2002 amendments

Adoption: 10 January 2002

Entry into force: 1 May 2003

The amendments add new standards and
recommended practices for dealing with
stowaways.

Another amendment relates to the Dangerous
Goods Manifest (FAL Form 7), which becomes
the basic document providing public authorities
with the information regarding dangerous
goods on board ships.

Source; IMO website



appendixes that provide additional information
to the Convention. The structure of the Annex
is as follows:

e Definitions and general provisions;

e Arrival, stay and departure of the ship;

e Arrival and departure of persons;

e Stowaways;

e Arrival, stay and departure of cargo and
other articles;

e Public health and quarantine, including
sanitary measures for animals and plants;

e Miscellaneous provisions.

e Appendix 1: The maximum information
that may be required by public authorities for
the declarations (Standard 2.1bis)

e Appendix 2: Declarations that may be
required in paper form by the public authorities
in exceptional circumstances (Standard 2.11)

e Appendix 3: Form of stowaway details
referred to in Recommended Practice 4.6.

Standards and recommended practices

The Convention defines standards as
internationally  agreed measures  which
are “necessary and practicable in order to
facilitate international maritime traffic” and
recommended practices as measures the
application of which is “desirable”.

The Convention provides that any Contracting
Government which finds it impracticable
to comply with any international standard,
or deems it necessary to adopt differing
regulations, must inform the Secretary-General
of IMO of the “differences” between its own
practices and the standards in question. The
same procedure applies to new or amended
standards.

In the case of recommended practices,
Contracting Governments are urged to adjust
their laws accordingly but are only required to
notify the Secretary-General when they have
brought their own formalities, documentary
requirements and procedures into full accord.

This flexible concept of standards and
recommended practices, coupled with the
other provisions, allows continuing progress to

be made towards the formulation and adoption
of uniform measures in the facilitation of
international maritime traffic.

Recent amendments to the FAL Convention

The 2023 amendments

Adoption: 17 March 2023

Expected entry into force: 1 January 2025

The 2023 amendments (resolution
FAL.15(46)) are expected to enter into force
on 1 January 2025. These amendments affect
Recommended Practice 7.11, and aim to
address the need to combat illicit activities
in the national facilitation programmes of
Governments.

The 2022 amendments

Adoption: 13 May 2022

Entry into force: 1 January 2024

The 2022 amendments (resolution
FAL.14(46)) entered into force on 1 January
2024, and are the result of the comprehensive
review of the entire annex to the Convention.
The amendments make it mandatory for public
authorities to establish, maintain and use single
window systems for the electronic exchange
of information required on arrival, stay
and departure of ships in ports. In addition,
public authorities will have to combine or
coordinate the electronic transmission of the
data to ensure that information is submitted
or provided only once and re-used to the
maximum extent possible. Other amendments
adopted include lessons learned from the
COVID-19 pandemic, such as the requirement
for Contracting Governments and their relevant
public authorities to allow ships and ports to
remain fully operational during a public health
emergency of international concern to maintain
complete functionality of global supply chains
as far as possible. Public authorities are also
required to designate port workers and ships’
crew as key workers (or equivalent), regardless
of their nationality or the flag of their ship, when
in their territory. Contracting Governments are
now required to encourage public authorities to
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CONVENTION ON FACILITATION OF
INTERNATIONAL MARITIME TRAFFIC
(FAL)

Adoption: 9 April 1965; Entry into force: 5
March 1967

The Convention’s main objectives are to
prevent unnecessary delays in maritime traffic,
to aid co-operation between Governments,
and to secure the highest practicable degree of
uniformity in formalities and other procedures.
Inparticular, the Conventionreduces thenumber
of declarations which can be required by public
authorities.

Most human activities are regulated, either
by precedent, convention or regulation. Most
regulations are essential - but sometimes they
come to be regarded not only as unnecessary
but also as a significant burden on the activities
they are supposed to control. Few activities
have been more subject to over-regulation than
international maritime transport.

This is partly because of the international
nature of shipping: countries developed

12

customs, immigration and other standards
independently of each other and a ship visiting
several countries during the course of a voyage
could expect to be presented with numerous
forms to fill in, often asking for exactly the
same information but in a slightly different
way.

General structure

The FAL Convention consists of 16 articles
and one annex. The articles contain, inter
alia, general provisions, the scope of the
convention, and the notification and entry into
force requirements.

The Annex of the FAL Convention contains
the “Standards” and “Recommended Practices”
on formalities, documentary requirements and
procedures which should be applied on arrival,
during their stay, and on departure to the ships,
their crews, passengers, baggage and cargo. It
also includes implementation procedures and



2026).

The amendments will allow ships to optimize
fuel consumption based on their operational profile,
thus improving energy efficiency, while ensuring
compliance with NOx emission requirements.

10. Pollution prevention and response

The Committee considered and approved the report
of the Sub-Committee on Pollution Prevention and
Response (PPR12) and took the following actions:

e approved Interim guidance on the carriage of
blends of biofuels and MARPOL Annex I cargoes by
conventional bunker ships;

@ approved Guidance on in-water cleaning of ships’
biofouling; and

e adopted amendments to the 2023 Guidelines
for the development of the Inventory of Hazardous
Materials, clarifying the relevant threshold in respect
to cybutryne when samples are taken directly from the
hull or from wet paint containers. The inventory is a
key requirement under the Hong Kong International
Convention for the Safe and Environmentally Sound
Recycling of Ships.

11. Reports of other Sub-Committees

The Committee, having approved the reports of
the Sub-Committees on Carriage of Cargoes and
Containers (CCC 10) and Implementation of IMO
Instruments (III 10), and considered action requested
of it by the Sub-Committee on Ship Design and
Construction (SDC 11), took the following specific
actions:

Casualty analysis reports and derived statistics

The Committee, concurring with the decision of
MSC 109, endorsed the issuance of II1.3/Circ.13 on
Casualty analysis and statistics — observations on the
quality of investigation reports.

With regard to the outcome of the analysis of six
Consolidated Audit Summary Reports (CASRs)
containing lessons learned from 82 audits conducted
under the IMO Member State Audit Scheme (IMSAS)
between 2016 and 2022, the Committee concurred
with the decisions of MSC 109 to:

e endorse the outcome of the analysis regarding the
five main areas of recurrent findings and observations
identified;

e endorse the outcome of the analysis regarding the

most recurrent references recorded, which identified a
lack of effective implementation of mandatory IMO
instruments;

e concur with the four main areas of root causes,
indicating reasons for the shortfall in the effective
implementation and enforcement of mandatory IMO
instruments and the audit standard, including specific
issues/difficulties under each area.

Draft Code on Alerts and Indicators, 2025

The Committee approved, subject to a concurrent
decision by MSC 110, the draft Code on Alerts and
Indicators, 2025, and the associated draft Assembly
resolution, developed by SDC 11, for subsequent
adoption by the IMO Assembly at its next session (A
34).

The draft 2025Code provides updated general design
guidance and promotes uniformity for alerts and
indicators required by the International Convention for
the Safety of Life at Sea (1974 SOLAS Convention).
It reflects updated instruments and new developments
in the industry since the 2009 Code on Alerts and
Indicators was adopted by resolution A.1021(26).

12. New outputs approved, including development
of a legally binding instrument on biofouling as well
as assessment of the implementation of the Hong
Kong Convention and development of amendments
and clarifications as appropriate

The Committee approved the following proposals
for new outputs:

e Development of a legally binding framework for
the control and management of ships’ biofouling to
minimize the transfer of invasive aquatic species;

e Assessment of the implementation of the Hong
Kong Convention through an experience building phase
and development of clarifications and amendments to
the Convention;

e Review and amendment of the NOX Technical
Code 2008 to provide a means for certification of
engines that operate on non-carbon-containing fuel
or mixtures of carbon-containing and non-carbon-
containing fuels; and

e Development of guidelines for the management of
ammonia effluent generated by ships using ammonia
as fuel.

Source: IMO website
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and Response (PPR 12), and approved updated
groupings of short-, mid- and long-term actions under
this plan.

The 2025 Action Plan is expected to be eventually
combined with the Strategy to Address Marine Plastic
Litter from Ships in a single resolution at a later date,
after the Strategy has been reviewed and updated by
the PPR Sub-Committee.

With regard to the carriage of plastic pellets in freight
containers by sea, the Committee noted that PPR 12
included a dedicated action for the development of
mandatory measures to reduce the environmental
risks of plastic pellets transported by sea in freight
containers in the above 2025 Action Plan.

6. North-East Atlantic Ocean Emissions Control
Area approved and Particularly Sensitive Sea
Areas off Peru agreed in principle

The Committee approved a proposal to designate the
North-East Atlantic Ocean as an Emissions Control
Area for Sulphur oxide emissions (SOX), particulate
matter (PM) and nitrogen oxide emissions (NOX). The
associated draft amendments to MARPOL Annex VI
will be submitted to the extraordinary MEPC session
in October 2025, with a view to adoption as part of the
revised MARPOL Annex V1.

The Committee agreed in principle to the designation
of the “Reserva Nacional Dorsal de Nasca” (Nasca
Ridge National Reserve) and the “Reserva Nacional
Mar Tropical de Grau” (Grau Tropical Sea National
Reserve) as Particularly Sensitive Sea Areas (PSSAs).
The Committee invited Peru to further develop the
proposed associated protective measures and submit
them to MEPC for consideration and approval at
MEPC 84.

7. Addressing harmful aquatic organisms in
ballast water - BWM Convention review ongoing

The Committee continued its ongoing review of
the Ballast Water Management (BWM) Convention,
including stocktaking of the progress made and
consideration of the way forward with regard to
the overall plan for completion of the review, with
some high-level decisions needed to facilitate the
achievement of the review targets.

The Committee re-established the Correspondence
Group on Review of the BWM Convention to finalize
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draft amendments to mandatory provisions of the
Convention (regulations and appendices in the Annex
to the Convention, and BWMS Code) for submission
to MEPC 84 for approval, with a view to adoption by
MEPC 85.

The revision of existing and development of new
guidelines are expected to be completed ahead of the
amendments’ entry into force.

8. Air pollution prevention —various developments

Exhaust Gas Cleaning Systems (scrubbers)

The Committee noted an update from the Sub-
Committee on Pollution Prevention and Response
(PPR) on regulating the discharge from EGCS
or “scrubbers”. Interested Member States and
international organizations were invited to submit
new proposals on regulatory measures addressing the
matter to PPR 13 in early 2026.

The Committee requested the re-establishment of the
GESAMP Task Team on EGCS to develop a standard
methodology for the development of data sets and
calculation of emission factors for use in the environmental
risk assessment of the discharge water from EGCS, with a
view to reporting its findings to PPR 13.

Black Carbon emissions

The Committee noted the ongoing work on the
concept of “polar fuels” (fuels that are most suitable
for use in the Arctic to minimize environmental
impact) and extended the target completion year for
this output to 2027, to allow additional time to further
develop the concept.

Nitrogen Oxide (NOx) emissions

The Committee adopted the 2025 Guidelines on
Selective Catalytic Reduction (SCR) Systems. SCR
systems are active emission control technology
systems used to reduce NOx emissions.

9. Amendments to NOx Technical Code

The Committee adopted amendments to NOx
Technical Code 2008 related to the following:

e use of multiple engine operational profiles for a
marine diesel engine, including clarifying engine test
cycles (expected entry into force 1 March 2027);

e certification of an engine subject to substantial
modification or being certified to a tier to which
the engine had not been certified at the time of its
installation (expected entry into force 1 September



Table 1: Average annual carbon intensity and percentage change compared to 2019

: : IMO DCS Fuel
Annual average carbon intensity and percentage .
. . . Consumption Report to
change in carbon intensity compared to 2019 .
Committee
: Total fuel
Estimated Report to .
Year AER cgDIST EEOI Committee consumption
(tonnes)
2019 590 [ 0.0% | 8.44 | 0.0% [10.94| 0.0% | MEPC 76/6/1 | 213 million
2020 583 [-1.2% | 8.24 | -2.3% [10.92| -0.2% | MEPC 77/6/1 | 203 million
2021 589 [-0.1% | 834 | -1.2% [10.90| -0.4% | MEPC 79/6/1 | 212 million
2022 5.66 [-4.1% | 8.05 | -4.6% [10.89| -0.5% | MEPC 81/6 | 213 million
MEPC 211 million
- 0 - 0 - 0
2023 532 [-99% | 7.60 | -9.9% [10.42| -4.8% 2/6/38
The Committee adopted Amendments to the 2024 ~ measurement).

Guidelines for the development of a Ship Energy
Efficiency Management Plan (SEEMP) (resolution
MEPC.395(82)), to allow the possible development
of other CII metrics at future MEPC sessions, as
envisaged in the work plan for the review of the short-
term GHG reduction measures.

3. Report on the annual carbon intensity and
efficiency of the fleet

The Committee noted the report by the IMO
Secretariat on the carbon intensity of the international
shipping fleet for the year 2023 (both demand- and
supply-based), including a summary of carbon
intensity developments of the fleet from 2019 to 2023.
The report showed reductions in the carbon intensity
of shipping ranging from 4.8% to 9.9% (depending on
the method of calculation) from 2019 to 2023, and a
decrease in total fuel consumption from 213 million
tonnes in 2019 to 211 million tonnes in 2023.

Annual average carbon intensity and percentage
change in carbon intensity compared to 2019 IMO
DCS Fuel Consumption Report to Committee Year
AER cgDIST Estimated EEOI Report to Committee
Total fuel consumption (tonnes) 2019 5.90 10.94 2020
2021 212 million 2022 -0.5% 2023 -9.7% X

The report also indicated that, compared to 2008
levels, the average carbon intensity of shipping in
2023 has fallen by 31.0% (calculated based on supply
measurement) and by 36.5% (based on demand

4. Onboard Carbon Capture and Storage (OCCS)
and other energy efficiency matters

The Committee approved a work plan on the
development of a regulatory framework for the use of
onboard carbon capture and storage (OCCS). OCCS
systems capture carbon produced by a ship before it is
emitted into the air.

The Committee adopted new Guidelines for testbed
and onboard measurements of methane (CH4) and/
or nitrous oxide (N20) emissions from marine diesel
engines.

The Committee re-established the Correspondence
Group on Measurement and Verification of Non-CO2
GHG Emissions and Onboard Carbon Capture, and
tasked it with the following:

o further develop the framework for the measurement
and verification of actual methane (CH4) and nitrous
oxide (N20) emission factors and fuel slippage values
for marine diesel fuels;

e develop a regulatory framework for the use of
onboard carbon capture and storage using the approved
work plan; and

@ submit a written report to MEPC 84.

5. Addressing marine plastic litter from ships —
Action Plan adopted

The Committee adopted the 2025 Action Plan to
Address Marine Plastic from Ships (2025 Action Plan)
agreed by the Sub-Committee on Pollution Prevention
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The Committee finalized and approved the draft
legal text for the “IMO Net-Zero Framework”,
to be included as a new chapter in Annex VI to
the International Convention for the Prevention
of Pollution from Ships (MARPOL). The draft
amendments to MARPOL Annex VI were circulated
to Member States immediately after the meeting, with
a view to adoption at an extra-ordinary session of
MEPC in October 2025.

The IMO Net-Zero Framework includes a set of
“mid-term measures” aimed at reducing greenhouse
gas emissions from international shipping, in line with
the reduction targets set out in the 2023 IMO GHG
Strategy. These measures consist of:

e a technical element: a goal-based marine fuel
standard designed to gradually lower the GHG
intensity of marine fuels; and

e an economic element: a pricing mechanism for
maritime GHG emissions.

Following adoption, the measures are expected
to enter into force 16 months later, under the “tacit
acceptance” procedure, in accordance with the
amendment provisions in MARPOL.

Food security

The Committee agreed that in the period between
the adoption of the IMO Net-Zero Framework and its
entry into force, further assessment (qualitative and
quantitative, as appropriate) of the potential impacts
of an increase in maritime transport costs on food
security resulting from the adopted framework should
be conducted. The Committee agreed to keep the
potential impact on food security under continuous
review.

2. Review of the short-term measure to reduce
GHG emissions — Phase 1 completed

The Committee finalized Phase 1 of the review of
IMO’s short-term GHG reduction measures, which
were adopted in 2021 and entered into force in 2022.
Key elements of the short-term measures include:
Energy Efficiency Existing Ship Index (EEXI),
enhanced Ship Energy Efficiency Management Plan
(SEEMP), and Carbon Intensity Indicator (CII) rating
scheme. The measures aim to improve ship energy
efficiency and reduce carbon intensity by at least 40%
by 2030 compared to 2008.
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The review of the effectiveness of the short-term
measures began in July 2023 (MEPC 80). Under Phase
1, the Committee gathered data from Member States
about their experience implementing the short-term
measures, analyzed this data and identified a list of
challenges and/or gaps. At MEPC 83, the Committee
took the following actions:

e Carbon intensity (CII) reduction factors for 2027-
2030 — amendments adopted

The Committee adopted amendments to the 2021
Guidelines on the operational carbon intensity reduction
factors relative to reference lines (CII reduction factors
guidelines, G3). These Guidelines outline the methods
for determining the annual operational carbon intensity
reduction factors and their values from 2023 to 2030
(indicating how much carbon intensity need to be
reduced by ships over this period to meet targets), as
referred to in Regulation 28 of MARPOL Annex VL.
The amendments include newly defined CII reduction
factors for 2027 to 2030.

e Access to the IMO Data Collection System for
ship fuel consumption — amendments approved

The Committee approved draft amendments to
Regulation 27 of MARPOL Annex VI to make the
IMO’s data collection system (IMO DCS) on ship fuel
consumption more accessible to the public. The IMO
DCS requires ships to record and report their fuel oil
consumption, which is then used to calculate ships’
operational carbon intensity (CII). The amendments
will ensure that all reported data in the IMO DCS are
accessible to Parties to Annex VI, in a non-anonymized
form. An anonymized database (i.e., identification
of a specific ship will not be possible) will be made
accessible to public users.

e Workplan for Phase 2 of the review of short-term
GHG reduction measures agreed

The Committee agreed on a work plan for Phase 2 of
the review of the short-term GHG reduction measures,
to run from Spring 2026 to Spring 2028. Phase 2 will
look at enhancing the SEEMP framework, further
developing CII metrics, as well as ensuring synergies
between the IMO carbon intensity/energy efficiency
framework and the IMO Net-Zero Framework.

e Ship Energy Efficiency Management Plan
(SEEMP) framework — amendments adopted



MARINE ENVIRONMENT PROTECTION
COMMITTEE (MEPC 83), 7TO 11 APRIL
2025

The Marine Environment Protection Committee
(MEPC) met for its 83rd session in person at IMO
Headquarters in London (with remote participation
enabled) from 7 to 11 April 2025. The meeting was
chaired by Dr. Harry Conway (Liberia), with Mr.
Hangiang Tan (Singapore) as Vice-Chair.

MEPC 83 was preceded by the 19th meeting of
the Intersessional Working Group on Reduction of
Greenhouse Gas Emissions from Ships (ISWG-GHG
19), from 31 March to 1 April and the first meeting of
the Intersessional Working Group on Air Pollution and
Energy Efficiency ISWG-APEE 1), from 2 to 4 April.

MEPC 83 highlights:

e Tackling climate change — Mid-term measures to
reduce GHG emissions from international shipping
approved

e Review of the short-term GHG reduction measures
— Phase 1 completed

@ Report on the annual carbon intensity and energy
efficiency of the fleet

@ Onboard Carbon Capture and Storage (OCCS) and
other energy efficiency matters

e Addressing marine plastic litter — Action Plan
approved

e North-East Atlantic Ocean Emissions Control
Area approved and Particularly Sensitive Sea Areas
off Peru agreed in principle

e Review of the Ballast Water Management
Convention - ongoing

@ Air pollution prevention — various developments

e Amendments to NOx Technical Code adopted

e Pollution prevention and response — actions taken

e Reports from other Sub-Committees approved

e New outputs approved - including development
of a legally binding instrument on biofouling as well
as assessment of the implementation of the Hong
Kong Ship Recycling Convention and development of
amendments and clarifications as appropriate.

1. Tackling climate change — Mid-term measures
to reduce GHG emissions approved
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e The importance of making use of radar, if
fitted and operational, for vessel detection and
collision avoidance.

e The danger of over-reliance on AIS information
for vessel detection and collision avoidance.

e The dangers of prioritizing other watch
keeping duties over collision avoidance.

e The hazards of one person watchstanding.

Who may benefit:

Ship managers, seafarers, fishing vessel owners,
seafarer training institutions

13. MAN-OVERBOARD

Very serious marine casualty: Crew fell
overboard when rigging pilot ladder

What happened:

Prior to sunrise, a 51,500 deadweight (DWT)
chemical/oil products tanker was preparing for
arrival. At approximately 0515, the bosun and
an ASD started rigging the combination pilot
ladder on the ship’s port side in order to embark a
pilot. After they had lowered the accommodation
ladder over the side, they noticed that the lower
platform was not parallel to the water and needed
adjusting. The ASD went down the ladder
without wearing a lifejacket and safety harness
with a lifeline attached to the ship as required
by the shipboard safety management system.
The bosun did not tell the ASD to return to the
ship’s deck when he saw him start down the
accommodation ladder. In addition, the bosun did
not inform the master or OOW that the ASD was
going down the ladder. The ASD fell overboard
while he was adjusting the lower platform of the
accommodation ladder.

The bosun immediately informed the master
and OOW that the ASD had fallen overboard.
He then threw a lifebuoy overboard. Neither
the master nor the OOW released the MOB
lifebuoy from the bridge wing when the MOB
was reported. The master then ordered the turn to
starboard rather than to port, which increased the
possibility that the ASD being struck by or forced
under the ship’s hull. The SAR operation did not
find the ASD.
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Why did it happen:

o Ineffective pre-task planning due to it being
rushed and the attention of both the master (who
was conducting the pre-task Toolbox Talk) and
the OOW (who was the officer responsible for the
planned task) being divided between navigating
the ship and reviewing the procedures, required
PPE, and relevant risk assessments with the crew
members assigned to rig the combination pilot
ladder.

e Not wearing a lifejacket and a safety harness
with lifeline attached to the ship while working
over the side.

e Ineffective supervision by the OOW of the
bosun and the ASD while they were rigging the
combination pilot ladder.

e Lack of communication between the master,
OOW, bosun and ASD.

e Multiple crew members not identifying an
unsafe condition.

e Inadequate preparedness of the Bridge Team
for a MOB emergency.

What can we learn:

e To be effective, the attention of crew members
participating in a pre-task Toolbox Talk cannot be
divided.

e The importance of wearing appropriate PPE
(e.g. lifejacket and safety harness with a lifeline
attached to the ship) when working over the side.

e The importance of effective supervision
by the officer or another crew member who is
responsible for planned job or task and the crew
members who are conducting it.

o The need for timely and
communications.

e The importance of crew members being able
to identify an unsafe condition and then taking
action (e.g. exercising stop work authority) so
that the situation can be addressed.

Who may benefit:

effective

Ship managers, masters, seafarers
Source: IMO website



Why did it happen:

The vessels collided in fog because neither
watchkeeper was keeping an effective lookout:
the wheelhouse on board the fishing vessel had
been left unattended and the officer of the watch
on board the cargo vessel was distracted from
lookout duties with administrative work. The
general cargo ship did detect the fishing vessel on
radar but, as it did not have a correlating automatic
identification system (AIS) transmission, the
bridge team tried to confirm the echo’s validity
visually, delaying the decision to alter course
until it was too late. At the time of the collision,
both were power-driven vessels as defined by
COLREGs, neither was making the required
sound signals.

What can we learn:

Navigation in restricted visibility requires
heightened vigilance. Proper use of bridge
equipment is crucial to provide an early warning
of potential dangers with radar becoming the
“eyes” of the watchkeeper. Reliance on AIS for
ship detection can result in smaller vessels going
unseen. Properly mounted radar reflectors help
ensure wooden-hulled boats give good radar
echoes on other ships’ radar screens. Sounding
of fog signals provides an additional means for
detection in restricted visibility.

Who may benefit:

Ship managers, watchkeepers, fishing vessel
owners, seafarer training institutions.

12. COLLISION CONTAINERSHIP AND
FISHING VESSEL

Very serious marine casualty: Crew missing
and fishing vessel sank

What happened:

An almost 2,000 TEU (twenty-foot equivalent
units) container ship collided with a 31-metre
fishing vessel on the high seas. The collision
occurred during daylight hours in good weather
with visibility of more than 5 NM as the container
ship was passing through a group of fishing

vessels that were all drifting. None of the fishing
vessels were engaged in fishing. The fishing vessel
capsized and sank. Two of the fishing vessel’s
crew members are missing. The container ship
had minor damage. At the time of the collision,
only the officer on watch (OOW) was on the
bridge of the container ship and there was not a
watchstander on duty on the fishing vessel.

Why did it happen:

e Neither the container ship nor the fishing
vessel were maintaining an effective lookout as
required by the COLREGs.

e Ineffective navigational watchstanding
on board the container ship due to the OOW
prioritizing other watchkeeping tasks over
maintaining an effective lookout and collision
avoidance.

e The fishing vessel did not have a watchstander
on duty.

e Both of the container ship’s radars were
in standby and were not being used for vessel
detection and collision avoidance even though
both were operational.

e Over-reliance by the container ship’s OOW
on AIS information for vessel detection and
collision avoidance.

e The container ship’s OOW was alone on the
bridge had not called the duty ASD to the bridge
to provide assistance.

What can we learn:

e The importance for all vessels to maintain an
effective lookout at all times.
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coaster was not manned by qualified crew, was
equipped with non-standard navigational lights,
did not have a radar reflector, and had not
maintained a proper lookout.

The bunker tanker’s master was navigating the
vessel, serving as the helmsman, and conducting
radio communications by himself. Further, a
designated lookout was not posted and the master
did not notice the presence of the wooden coaster
until very near to the time of collision.

What can we learn:

e The importance of all vessels maintaining a
proper lookout by sight and hearing.

e The importance of masters determining if
a vessel involved in a collision may require
assistance before continuing on a planned voyage.

e The need for all vessels to display required
navigation lights from sunset to sunrise and
between sunrise to sunset in restricted visibility.

e The importance of wooden vessels using radar
reflectors to improve detection by other vessels.

e The importance of vessels being manned by
properly qualified crew members.

Who may benefit:
Ship managers, watchkeepers, fishing vessel
owners, seafarer training institutions.

10. MAN-OVERBOARD

Very serious marine casualty: Crew washed
overboard

What happened:

A capsized bulk carrier, loaded to its summer
draught marks, was on passage around the
southern tip of Africa in May. In marginal
conditions, the bosun and second officer were
repairing a leak on the deck’s fire main. Having
completed the task, both crew members went
for a coffee break. Shortly thereafter, work on
deck was suspended due to the increased wave
and swell height. After their break, the bosun and
second officer went back on deck to collect their
tools when an unusually large wave struck on the
vessel’s starboard beam and washed

the bosun overboard. A search and rescue
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operation was initiated, but the bosun was not
recovered.

Why did it happen:

Aheavy weather warning had been received that
morning but had not been incorporated into the
work plan —tasks on deck continued as conditions
deteriorated. Guidance on heavy weather was not
robust and did not include a threshold for what
constituted heavy weather. The decision to stop
work on deck was made in time but no additional
protection was afforded to the crew who went
on deck to secure the loose items in line with the
heavy weather checklist. The vessel was loaded
to its summer draught but was in relatively high
latitudes in winter, just 13 nautical miles from the
winter zone load line.

What can we learn:

When expecting heavy weather, a timely
termination of all operations on deck is vital
to ensure the safety of the crew. If the crew
are required to go on deck during deteriorating
weather conditions, a thorough risk assessment
should be performed and effective risk reduction
measures, such as adjusting course and speed,
implemented. Personal protective equipment
(PPE) such as a harness, safety line and a flotation
device should be worn as a minimum.

Who may benefit:
The shipping community.

11. COLLISION BETWEEN GENERAL
CARGO SHIP AND FISHING VESSEL

Very serious marine casualty: Fishing vessel
lost

What happened:

In the afternoon, while navigating close to
the coast, a coastal general cargo ship collided
with a wooden-hulled fishing vessel in restricted
visibility. The fishing vessel was severely
damaged and sank while being towed to port. The
cargo ship suffered minor damage. There were no
injuries.



The investigation found that the risk of fire in
the vessel’s C-Loop space was identified and
documented by the ship’s operators as being
unacceptable about five years before the fire.

This risk rating was primarily due to the absence
of an effective means of fire detection and fire
suppression for the SUL system spaces. However,
measures taken to address the risk were either
inadequate or ineffective. Furthermore, the lack
of adequate regulatory requirements or standards
related specifically to the fire safety of SUL ships
have been a factor in several fires, including the
ship. The investigation also identified that the
regulatory oversight of the vessel did not identify
any deficiencies related to the safety factors
identified by this investigation, or to the ship’s
inherent high fire safety risk and management of
that risk. In addition, the investigation identified
a safety issue related to the marine fire-fighting
capability of the shore-based fire fighters as well
as other safety factors related to the inconsistent
conduct of ship’s drills and the port’s emergency
response plans.

What can we learn:

The investigation into the fire has highlighted
the inadequacy of fire safety regulations and
standards for the cargo handling spaces on board
self-unloading bulk carriers. The effectiveness of
a shipboard response to a fire depends primarily
on the ability to detect the fire at an early stage
and quickly extinguish it at the source. Where it
has been identified that the lack of such systems
has resulted in the risk of a fire in a space being
unacceptable, suitable control measures need to
be implemented in order to reduce the risk to an
acceptable level.

The introduction of mandatory minimum
standards for suitable fire detection and
extinguishing systems, to address the known high
fire risk spaces of self-unloading bulk carriers,
can significantly reduce the risk of major fires
in these spaces. Additionally, the introduction of
standards governing the fire resistance properties
of conveyor belts used in shipboard systems can

help reduce the likelihood of ignition in the first
place.

Who may benefit:

Operators and crew of self-unloading bulk
carriers and other vessels exposed to similar risks,
State fire-fighting agencies, National maritime
regulators, Classification societies.

9. COLLISION

Very serious marine accident: Vessel sinking
after collision

What happened:

A bunker tanker was under way at night within
port limits after completing bunkering operations
with another vessel. As the bunker tanker was
proceeding, the vessel’s master sighted an unlit
wooden coaster that was approaching on the
bunker tanker’s starboard bow. The bunker
tanker’s master sounded one long blast on the
vessel’s whistle just before the bunker tanker and
wooden coaster collided. Neither vessel took any
apparent action to avoid collision. At the time
of the collision, the bunker tanker’s master was
in charge of the vessel’s navigation and radio
communications. He was also serving as the
vessel’s helmsman. The chief officer was on the
bridge making entries in the logbook. A dedicated
lookout was not posted. The wooden coaster’s
Skipper was alone on the vessel’s bridge. The
bunker tanker’s master immediately reported
the collision to the port authority as the vessel
continued en route to the anchorage.

The wooden coaster’s hull was seriously
damaged. After some period of time, the wooden
coaster broke up and sank. All nine crew members
on board the wooden coaster were rescued by a
passing tug soon after. The bunker tanker suffered
only scratches. There were no reported injuries.

The incident occurred in fair weather with partly
cloudy sky and good visibility. The sea state was calm
and easterly wind was light, less than five knots.

Why did it happen:

The investigation revealed that the wooden
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LESSONS LEARNED FROM MARINE
CASUALTIES (ITT 9/19, ANNEX 1)
(PART 2)

8. FIRE

Very serious marine accident: ship total loss
due to fire

What happened:

In June during cargo discharge operations while
alongside a fire broke out in the internal cargo
handling spaces of a self-unloading (SUL) bulk
carrier.

The ship’s crew initiated an emergency
response but shipboard efforts to control the fire
were ineffective. The fire soon established itself
and spread to the exterior of the ship, setting the
discharge boom on deck alight. The ship’s crew
were evacuated and shore fire-fighting services
from ashore took charge of the response to the
fire. The fire was contained and eventually
extinguished about five days after it started.

The ship sustained substantial structural
damage, including breaches of two fuel oil
tanks, and key components of the SUL system

2

were largely destroyed. The ship was declared
a constructive total loss and subsequently
dispatched to be recycled. There were no serious
injuries or pollution of the sea reported.

Why did it happen:

The investigation concluded that the fire had
originated in the vessel’s C-Loop space and
was likely the result of a failed bearing in the
ship’s conveyor system which created the heat
necessary to ignite the rubber conveyor belt.
The investigation also determined that the ship
did not have an emergency contingency plan for
responding to fire in the ship’s SUL spaces and that
there were technical failures of the ship’s alarm
systems during the emergency response to the
fire. Furthermore, some aspects of the shipboard
response likely aided the fire’s development while
others increased risk by removing shipboard
capability.
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