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2.5 KA T4 Tk, BAC O#EEMERIL ERC IZHET | SET 7L -
ERREEDL > 2 | B EFAEND, BAC IZL - TiE, ERC OFEMICHE | LFO X S ICHAENEEET DI EICLVKETT 5
7 . (ERS) C7- il NS e G b & 5, BAC Z W55 E61213, A= —H#HBEHHZ 6 > TA =B —THIED

AUTF U ABITH) L BAREE T D

CETERM -

BATHA RT A4 O TIE, ERNFEE»LOFRMO®@Y , ALK
BAC OFHUT L o TIEREER BT 2 RPN ER I D L 9 IZHAT L
INRATRNTZ D,




-Gg-

A RTA

7 U7 KD

WET T8 & £ DHLH

2.13
INCLEZS

LNG R B U 72BN T T LS EVOMAETT
ZRTHUERZVGELH O | BEHR L N —
DEDT7 = H—DREEEHZZ D EBRITSERD T
RENDGENRH D, ETMROBRERIFIE TR
BRIINELRIGELEZOND,

WRTHIE -
2.13 TAOBFE] ZHIBR

SRTERH -
FENFEEEDLOERMEY | FRICBEVOMNZITE kT 2 MR M0
LHMELE LN ENEZOND O, YHEBIIARE LB X D, £72,
ENFEEENDORREZEE X5 L. LNG N — Ok & LTIk
TN TERWAREME S H U EROBIRITIETIIN 2D 2 55N
EZ BN, YHHEAEIAELEEZOND D,

BUE, FMSN TV HEETIIANOBELITDORWEEN 2 STV,
F7o. MmbEMOBROEAMEIL 1.6 THREIND,

w
NN

B
—_—
pari

L3.1ICH T, MREHEREIER O, JREHRO ECR &
U=, /3> —fiio> CCR ICFAMLAZ BT % &
IRo TS, 12720, 2O OBFTITAPNICALE LT
BYFT7 = A—TEHERNEEICSWVES B EZ
BB, O 2 MMOBFEFEIL b7 v—r—
720 T2 < | Hot line  H70BfE FB & L CHESRT
B R HUETERD,

SETHE  HA K74 VAR % IGF =2 — RiZE bt

TR & LNG REHS LR DR, 2 MR TR BEmIE TTREZR, B8 0@
EEBEAEHT S 2 LN RSN S| CkET

UETELE

H170 IGF 22— F LA E WD MBENRH D720




-9¢-

HARITAy | e TV o2k 58 WET At & 2 DBH
4.1.1 W OREERE B, T A N X 27 Z#HEH L TR | SGRTHE -
PR AT E(H NRUN—b® D, TOH, R E->TET v 7 | L FO X IS EFT 2B ETS 2 LIk vikiT+2
T4 MR MY LAORBIITERVGEA LD D, (1) TEnZnofs, LNG BB OBER R/t —L (YA K) | MY
LTHDH I &
(2)LNG R R 2L E f OV RREE O THER | OFER
INRHTH 5, (2) T EE 72 LNG MBS LS E & 2 RIEE 0T A N FEMiFE RO o H
Hie ) ZHIBR
CET R -
WENFEEPLOET Y U 7HER LY LNG S 7 — i3/ NMLTH D |
t— ViR 7 B fii 2 TR N,
@BUTHA RTA L OREBBRE MR LIZRY . [EE) OFERD MR
SNehofcied, TEER] LW RHAHIRT 5,
4.2.1 YT B, B OHATICBIT 2 HAISCWIE O | MEHTEE - BUIRHER
KEIKHT ZABREE | HICEATHRARTHY . NoB ) o 7IiZxidH5R%ET | BiH
R OMAT 7220, NUB Y U IZEMR LW BIXARE T | AN B U U TIZEHRR D STV 2 R ZAREHROMATH N ) o 7
WD, Fhi DT D DOMATLZAEFRICE > TERERERTH L0,
Fo. B 5EE TORGHE RV ER L T 2 FH,
4.2.2 Y EIXLNG A — M OMATIC BT 2 BLAIRCH | BT 8« BUIRKER
LNG N — | BOEREICET IR THY , N Y o7kt d | Bl
AR ORAT DAFETIER, NV ZICBMR LRWEBIEAR | N B U o 7R 1TV 2, LNG S — ot b/ v ) v

EEN QA AVIAR

T FERED T2 OWATLE R L > THERERTH D20,
Fo. A5 EE TOMRFHE R L TS 5 FIH,




-Le-

HARTAy | T V2L b WET At & 2 DBH

4.4.1(5) REHIRIZ 7 =X R 7 =27 V) — X &30 L CRWGE | GTHE

StS HFATD 2| bHVGEELHYV. HA RTA R T2 ERANARA | LFO X SIS BN AEEST 2 2 &Ik VkETT5

PR TR AR AR RERGENRS 5, [StS FRICTRETEHE. A—T0 72T7 V—FIZA by /=R —%
BINSE L= b 00Tk 5, |
CET R -
IGF 22— RIZBW T, 7a—XR7 =7 U =T D BT,
ENEEELLOET VU 7RI ElEE U TREHRORRH N 7 1 —
ARZ7 =27 Y —FTIEhoT,

5.1 EEHRANCRERESORWEE (WA 7o~ 77 | et hét  ko@ v &iT3 %,

2 MMIHERR I | 7 4 —) IEHHE L TR WREHR b &V | BEOHE | TRIRT ZREHROREL 2 7 NOYLNG > 1 —fis D& 5 o 7 ND

WREETH D720, FLHD DHIFRTE 2,

£33 NS LNG O R EE |

WETRHE -

FEREFHN O 0E L, IGF 2— K, IGC 22— K& HIZEETIER W,
BEAF/ S J1—fn. BEAE LNG BREHIR & B2 L Tuhan b oo Ml
Thd,

Fo, FEREL LT, MEMEZE LEZY 7 THoTh, WROHFHRITAZ
axinbd,




-ge-

A RTA

7 V7K HE

WET T8 & £ DHLH

5.2
WSS 15

(AL 1] IZOWT, B— /LA —_"—%5i & LT,
FEFRIZIE Bottom & Top O 5 & [FIRFEH L TV 5,
Top Fill Cix Mixing (2 XV ¥ > 7 ED ERZIZ 5
ZhENH B 7=, Bottom Fill & Top Fill D)5 % [
WEAT 22 &M TED L0 Z Ny DitHicek
RITTE RN,

WRT A U TEBRTAZEICKVEGETT 5
- Top Fill Tl Mixing (2L 0 % > 7 [ED LR EMZ DEND 572,
Bottom Fill & Top Fill D i 5 % FIRHE T2 = L R Tx 5

WETHEA

ENFEEELLGOET Y 7R KXY | Top Fill TiX Mixing ([2 L0 & >
JHED EREZMR DR NH 570, FEERIT Bottom Fill & Top Fill D
FaFRFERA LTS EFEIFERERTHD Z ENproTelzd,

5.9
BOG & #IZH
AN

J—=NE 7 A2k D BOG BANRKBEIZ R S 0EE
N5,

BETHE L RO XD ICREAE T 2 IR 5 2 LIk VSGET T2

(%72 LNG B EHE L 0 BOG AR Z 4 570, /lRE72R Y LNG
IRBHE L BRAARTIC LNG JBREL Y o 7 e O LNG BREHS LS R D 7 — NV &
DRI ZENLEE LV EHIBRT D,

UET L

ENFEE»Oe T Vo IR E2HE 2 BOGEHIZLFV/LBVIZ X -
TN EDLDHZ L7 — N Z 7 N2 55 BOGRAENBEIZ B0
ENH BT,




-68-

HARTAy | T V2L b WET At & 2 DBH

5.11 (DLNG 2 5T 2 35@ 2 H5# L TRV RER | G HIE -

LNG #REHEE | 7 AR S BV | B A O LR 13 R TRXEZHIBRT 5

FE @ J& R AL e (1) TLNG BREMEAR T 1% 24 FEfE] 2« - -+« LNG B Atk i & fife

B — v | (QType-C # v 7 T LepERFHC I iESh | 35, |

F— =il | ENF 7 THY, REHETIERINE 22D L) i

EUWET TE 720D, QU TF LA ENEBEET A LICEV&ETT D

(72721, Type-C ¥ > 7SO+ /et EtEfEx2 H L= & v 7 THHGA
IZZDORY TIERW
CET R -
(DIGF =2— K, IGC 22— R & HITHEHETIH AR,
BEAF/S 0 71—t BEAE LNG BRBHI & B IZEE L Cnvie b oo EFig
Th b,
QENEFEENLOE TV U IFERERE 2. Type-C % > 7 INMEMERE
ZAHLTWADZ EZfbT 5720,

6.2 BRIZOWTIEESEE O E 2. WMOGER D> | UGTHIE : A K7 A4 VAKX % IGF 22— RIZHhbED

LNG BB OR: | 72356 LNG 232 71—z CTMS 23F% & S 31TV

R EHaThr ichmzx, WM TERDLHALED | hETHE ¢

LEELTOINFFEFHOGEIZLLDIbDEINT
W5,
CTMS % WifitIZik &9 5 Z LT ERHETH Y | =
DDA T > 2 O FEME%E & TRtk I G T& 72
AV

BATD IGF 22— FERBEZMOBENDH D0, £z, BRITHEEH
THRYVRDLENDLIBDEEZEZBND,




-0%-

A RTA

7 V7K HE

WET T8 & £ DHLH

7.2
LNG &%+
=2V X
IR M AR E =
VT

Type-C & o 71X LZARREHRFHI L 0 fliE s =
NE T THY, REETIIHNGN 72D L Hit#HE
HETTE R,

WETHE - 1.2 B&2HIBT 5

ST -

IGF = — R, IGC =2 — F & HITEHTIEAR L,

BEAF/ S T —fin, BEF LNG BEEHIR & BIZEH L THh b oo, HEER
Th D,

7.3
SR

v —)v ({bF

gt XTI

TREAVI 2 LR T o TEEE, A

70 OEEFHROR B A RO DL OITEETH Y . FTICREE

oA I ab—ya B EBL. FORERIC
HASX AR —varFiEs TRLTWOIVEREZ

WRI Tk 1.3 EaHIRT %

ETHRH -
IGF =— K, IGC =2— R & HIZETIT RN,

L— 4 —5) v, BEAFE/ S0 0 —Hi. BEAE LNG BREHIN & B3 L CWhvien b o i
HWThHD,

7.4 Tz U H IO T, ZERARIS017537 72 EICRE | SGETHIE  LFO XD IS B 2B ET 22 LTk VkET 2

ZEDT T 5 REUIUET TR & TRV, StS U LNG e E CIXmMIcZZR A (ma—~F v 74 47) R

TA =LA T 2 —ERET D, HET DH T = X — X A LNG

NUT—MMPTA L, 2l - RiET 5, 2072, LNG AN —iid

%%wx%ﬂﬂmaﬁﬁémj CHOE ST = H— ﬂEON%T&U
AUTAR Y D AR R QMBS A 7 LD 2 & A el

UET LA
ENFEENOOE T VU IR EZRF 2 2550 IS017357 IZ[REH
T IR TE S 7 +— 242, ISO17357 IZIREET L LAY T HD
THIUTEIWZ ENIMND LT H=D




2.3.3 Truck to Ship AXDHA FS A4 > DRETICHh M HERE & FHEt

232 &L LSIC, ENTOLNG AV B ) 7V EigEalE 2, FEEPLOLT ) v
THERIND Truck to Ship DT A N7 A4 L SGETOHELZPEVH L, Truck to Ship 52k
ADOELITBWTAEE TUETAATRBZRIRE LR DD, & D \WIE5] E e S MRG0 LB i)
Ot LTe, 20956, SFECTOWETH TR/ X OGET HEt L B 2K 2.9 [OR
E

.41-



-T¥-

# 2.9 Truck to Shio HFRDH A T A L OUET 2 Al HEZ2 iR A

HARTA v 7V Ik B WET et & FDEH
1.1(2) LNG RN B U TRHRITIIAZ =579 2| SETHIE - BURMER:
LNG 2 —V — ERMEE S TWA, JEY)7: DBC (QCDC) %

AL TWAEEIZH > TiL, BRI N—UK | &GTEEH -
1.1(3) THITH->TH DBC THIVEEE2EMA L7257 | 1.1 %, 6.1 B TIT—EEIZ O\ TR LTV,
KIRTT A BREHI AV/EN BRARERHRIE 8 E TR TV BT
6.1

LNG #REHE 6 1E2
BT%, BEEEK
OBE =V DT

1.2(2)
LERNTAR D FRITERR
HIH

1.8

KR A BREHIG -
LNG v — U —[Ed
A

1.9
T A SRR X3k D fife R

EUREN D ER 3D N A G R X & TR
mbkgﬂ(777ﬁ&)ﬂ%5&\%%ﬁﬁﬁ
RETICHET A 7 o ANMGKILI N5,

RT 715 - BUIRHER?

WETRE -

IGF =— R - IGC =— R\ iy IMO (2 CERIEIZ AT 72 /F 23 T4 T
D, WEBRONBEEZ-RANNLELEEZ 220, BUTHTA KT

AV OYGETIIATO R0,

BATHA K74 0%, BUTO IGF 22— K - IGC 22— Righz, H ALk

V3al—va O REEBEAL ETERERKEE LTRESNED

DTHY | REIZHTZ> TUEEMTHRBEN TN b D TH D728, BETE

REEEZD,




-C¥-

HARTA v | IV AT WET et & FDEH
1.7 LNG #8EHH « LNG 12— U — O @Bz R | G HE - 1.7 O ESZ2, 1.6 IIBRT 5,

KR A PBREHIE -
LNG 2—V —f#H oD
Heh Z

TIEHFE SOOI REEE S 2 K F 2 7= U 7 R BE iR A 3
o> TWAHZ & OEMEND D,

ETRE -
Ship to Ship 5., Truck to Ship FH & E72 0 | LNG 7 — U —{l] 23 74
DRI A FYCTH I ENRBEZLNRNTED,

2.4.1 QCDC HBAEEHEEO—> L CHAMRERE | WETHE : DBC OE% 512, TQCDC (Quick Connect/Disconnect
ERBBEML S AT A ZHFECTE 2200, QCDC 1% DBC & [FAF%R & 7%k | Couplings) E[RE, | ZEBMNT 5,
LTW5s,
WETHLE -
=B TNE T FROITA RTA L EEDLETZRTLUICT H70,
2.4.3 ZTHEO/NS VRO BERLITEI CTH Y | B 1% | SETHIE - BURHER?
BIRIRIFIZI T 5 | A L TuhZzuy,
ERS O #) SETEH -
ERS TRWHAIEL, DBC 23 5729,
9.1 HEE A OUEIZEE U, BLR O G HRIE T 1EOM | SGT 1k« BURHMER?

HFE - IR AR O
[CREUIE S

DAL KTy e AR —var~=a TV L
AMERDVNEN D D,
(% [AFEDFREIT, StS. Shore to Ship (ZH&H V)

ETHRE
LNG USNDTA RTA 2 « T2 —3 g r~v=a T IIVEGSRIEE - 3§
TSN A A, SCHNEERT D720,

ZOfth, FEREAIKE 2 72272 1E, Ship to Ship HUZ LA H A FI A4 o 0#&E . XEWM R S




2.3.4 Shore to Ship ARDHA K54 D OWETICH M S3REE A&

2.3.2, 233 LRILXOIC, FEENLDOET U U THERNS Shore to Ship XD H A R
TAVUETOBELR N L, SFEE CUETR ARG DM, & D WIEE| & it X M
VBRI E D I F L, £D 5 B SFEE TOWET 2 v e 28 Xk OSGT 78t & Bk
R 210177,

.44-



-C¥-

# 2.10 Shore to Ship T DN A KT A L DLET 23 Al HE7R iR E
HARTAy | T V2L b WET At & 2 DBH
1.2 AR D FAIMERFEIZ CTIIMO (281 5 IGF 21— | &iT 71k - BLIRKER
LBRIIR D FE | FOBRMOBBIZEBWTERDREINHITETHDH Z
AT 8 1A ENB, ~] OREERZH DN, IGF 22— RIZBEICHIT | &ETEH -
ShTWnb, IGF =2— F - IGC =2— FW i h IMO (2 T EIZ AT /st 23T T
CRIFIFEDFREREDS StS, Truck to Ship (26 V) 0., WERONEEEEZ RN LE LB 22720, BUTHA KT
A DOYGETIIATORR,
BATHA T4 0%, BT0 IGF =2— K « IGC =2— RIZNAx, H A¥EE
V3al—va VORREREE A ECRERKIEE LTRESNEZ Y
DTHY, REZHT- > UIEMIPEN TN b D TH L0, Willx
RELEEZ D,
1.3.2 HAEWIT TBAE IMO (2B 2T T | dET7E - BUIRKER?
BB TR LT EMMB, ~] OFREENPHY, IGF =— NIFBEICF
ITENTWVWETOT, HNALEIZOE THFh o | WETEH
EETZW, FIRTT ABREHR DO T B OF B IOV T, BAES IMO 2B 5%
CRFEFEOEN StSI2HH V) M TR TS 729
1.6 e —F 4 v 7T — L& HT 5551 WET L BRD

iy e 8] o0 3 &
P

Z ORI BN 5 2 LA RE

WETREE -

YR A OBRLPZREWET L LITBA NN,




-9¥-

HARTAy | T V2L b WET At & 2 DBH
6.2 LNG ELORRIZOWT, LT 3 AOFBE NS TLNG | kT ik : T4 KT A4 VAR % IGF 2 — RiZgbi b
LNG BEtOR | BBIOBRR ] OWNEIZOWTERE TE RV,
R DCTMS OEZEDZHFL S TN RTHELH
@MHAIEYIZ CTMS ##iA2ZER SN TRB LT, LNGR | BifTo IGF 22— R EAZROAMERH L7720, -, BRIITFEEM
BHISIZ X o TIEEH L Ty, THROWROOND D EEZ BND,
@FEHMNC B2 L TR HF, Fio, HEHU T HHEE
DOFEE 6 L CRFICHWH L TR Y . FHEN IR
Th b,
7.5.1 EEV IR e —F 4 v 77— 22T AEAI1E, | &ETHE 1.6 HREEO@EAYE] OB EEEEZRT-E 5B T 5,
kR T OETE BN 5 Z L ERE,

ETHRH -
WHMERTEE OBRENEREET S L 1XE 2 b7z,

ZOfth, FEREAPEE X 7oA 72BUE, Ship to Ship FRUZ LD WA I 4 oA CEHM bR E




3 BHDLNGN\VAY VITEXRICET HHRE

ARFAE TIL, I TO LNG BREHIR O K A 737 ONZ Ship to Ship 5 X5 LNG N> Y >~
LS ORI 2B £ 2. B OEERZ LNG N b ) o 7 Efa#nz iy £Lo5, B
FAEZ M L, #SMZE1T 5 Ship to Ship FRUZL D LNG AU B Y U AN L— 3 VDOFERE
EHUWRT 5720, MOEEHCET AT —2 D 1oL LTHWLILD AIS 7 — X IZHASWT, %t
BHHAD NS T U o TATEV I 2 FERE L, N B ) o 7 OBERE, BRI, FERET. v b
Vo7 lREEEENIZHLNIT D,

3.1 ERSMNMIE TS LNG D ER

[EERRY 72 MR T & 2 KA BIREIZ S LT3, lERS IV TH R T & HE L 22 -
TWD, & DIFEELESICRWN TR, b OIREZHRT 2 (LLUF, GHG) HEH &2 HIE
THIENRDLENTND, 5 21 BIEHESEEBFHLAMOE S (COP21) (2B T,
ANUBEPRIRES AU, 2016 FFI2H2N Lz, 72 IMO IZHRWTIE, GHG AIERIZ 2 2018 41T
RS, EBEED DO GHG HEHE v 2 BIET BRI THNZ, ZO X5 IR Tk
WT, a2 S O GHG JEHEIZ B9~ < BEFERE & Ofisth & LT LNG B & L
DOB %, I TIE. LNG BEHIR D& KRS V5 % O FRIZ DWW T O & 326 L7,

3.11 RAEAE

LNG BEHR O IZ1E, DNV-GL Mt~ 27— % 77 » b 7 +— 2D [Veracity |
IZBWT, RN T 2 HR AR £ &£ T % [Alternative Fuels Insight (AFI) |
REH L7z, AFI 77— X238\ T, Ship Owner NEN T & A 5105 LNG BREHG 2 E N &
L, R EENOMR A g U=, EWNIZ%E L7z Ship Owner 9 fhA % 3.1 12~ 7,

# 3.1 [EW® Ship Owner

BA
ajo

Ship Owner (7 V7 7 X KME, RFIFAFI T —% ~+)
K Line
Mitsui OSK Lines Ltd (MOL)
Nisshin Shipping
NS United Naiko Kaiun
NYK
NYK Cruises
NYK Line
Santoku Senpaku

© |00 |3 |o o [ [0 (b0 |-

Toyofuji Shipping
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3.1.2 AEHR

AFIF =212k 5 L, 202343 H 6 ARAICHBN T, ENZ ST IR A LNG #EHR
DOREMESIL 368 ETH Y | LW A D LNG REHNL 518 £ Th o7z, EWN L E OISR
O LNG #REHI OHER e U4 % O Fill 2 X 3.1 12r L, EHNO LNG BEHROHER K V45 % O
THIZK 8.2 127

()
2488 2600
2400
’ 2200
« 20165 ~2022F F TDWR CAGR¥727.6% 2000
- 2023FEH 51, EECCAGR%E H & ICFHE 1800
152
(8% : 2016 FE/NVIBTERT. 1600
2018 EIMO GHGEIFEERS % RIR) 1104 1400
1200
/
}' 2 1000
1% 800
'1.6 -
‘1011\ 600
oo . 400
1
ag 12415?
2223?810131?2?3546538:_r|1—rﬁ 200
_________ = m m N [],
T T T N T T S T T T T P P P S

|1 Operration s (Jn Order Zzzz Estimation == == 2023~
(R (WR) (R Forecast (WR CGAGR)

(Hi#h : DNVAFI 5 —% (202343 A 6 AHEES) 2 FEIT/ERR)
3.1 AR LNG BREHIROHER & 5% O THI
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30 40

[} 280
* 20165 ~2022%F ¥ TDIP CAGRHI51.3% 1% 260
(3% : WR CAGR¥I27.6%) ot 2;2
- 2023FH 5 lE, EEBcAGR%EH & ICFHE 200
/
(8% : 2016E /XY HERD. by 122
20185EIMO GHGHI B EERE % FEIR) 140
ot 120
100
.5Ly% 63 80
jp CAGR 60
‘2015 1022‘ 40
oo 00 0 O O0C OO O O0O OO 1T 1T 1 1 f 20
I= :
T S S T T S P P S P P
w1 Operration e On Order ezzzz) Estimation == == 2023~ - == 023~
(JP R (JP) Forecast Forecast
{JP CAGR) (WR CAGR)

(Hi#h : DNVAFI 5 —% (202343 A 6 AHEES) % FEIT/ERR)
3.2 [EWN®O LNG BREHROHER & 5% O THI

3.1.3 HALEROD LNG BEROE RIER O LLE

5 EEN E HIT,2016 4E~2022 4E 12 TOHFEI R 2 (CAGR : Compound Average
Growth Rate) LA EDFEIEN 2026 4 E THRIAENTEY | ZALL EORREE T LNG K
AR LTV mTEEME L B D, 72, EANO LNG #KEHRO CAGR X, HROZN LD b
FVMEZ R L TR Y . [ERMTEO GHG JEHHIEICER D TRV EE 2D Z &R T
D, ZOXIRRMEHZIL LTV 720, LNG AU U o TRLE DB F EE S
ADT=DODFF & L Vo ZBREOEHENEEICR-> T HEEXD,
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3.2 ERWSZHITS Ship to Ship AXD LNG /A2 H ) VT EDERA

3.21 REHE

Ship to Ship 5D LNG NV v ZHLEZ AT 5124720 . AFLIZ& % Bunkering
infrastructure |28k I TWDH T —HZ 2T, Ship to Ship FRIZFEM T2 [Bunker
Vessel] Z#H L T ATV, [Region of operation] 7 — % Z AW CHLE T Y 7 2 HH L
7

322 HAEHR

2023 4F 3 HEf .0 AFL 75— 412k 5 &, LNG /N> —#NIHHE 43 £ L TB 0,
2023 -} O 2024 FFIIZE NI 10 EFTOOBEFHE AR E L TV 5, LNG N 1 —#d
FEROHER %X 3.3 12777,

%72, Ship to Ship HD LNG N> H U > ZHLs (FEEte) OHERIE& %X 3.4 12
AL LNG AN U o 7 o7 3tk G727 - ek - 3 —m o)) 2K 3.5~[4 3.7
(R N

90
80
w AN E G
70 uENEHERE
0 uENME
m EARR (LT E)
50 E AR )
&
R
40
30
20
_aannnnl

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

(Hifh : DNV AFI7—# (20234 3 AFR) % JEIZ/ERR)
3.3 LNG /N U —fr DRI OHER
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Africa
3%

Oceania
4%

America
18%

(tH8h : DNV AFIF—% (2023 4F 3 HIR) % BRI HER)
3.4 Ship to Ship HHD LNG N> U o ZHLE O HUIE B E &

Japan

North Korea

*"oe'“a e9o

Nepal
Bangladesh . Taiwan
fia .
Myanmar
Vietnam
Cambodia
.anka ’ Philippines
€0
Indonesia

(51 : DNV AFI 5 —#% (20234 3 AHF&S) )

3.5 Ship to Ship 570 LNG A h U » 7l (K7 O7)
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(&)

(51 : DNV AFI 5 —# (20234 3 HW5))

3.6 Ship to Ship XD LNG X B U v 7l (3—n v x3)

®

Q

)
o § °

e o

(5| : DNV AFI 5 —# (20234 3 HH5))

3.7 Ship to Ship 5D LNG Ao U o 7 (6K)

-52.



3.3 AISIZ& % Ship to Ship XD LNG AV H Y V5 DEERE

YBSMTZ 51T B LNG /5o — D FERTHR & O Ship to Ship H2D v H U v 72k 5 %
R AT 570, LTSRS FIAT AIS 7 — & 24+ % = & T M2 451F % Ship to Ship
FRITE B AL B o 7 OFEEAS, R, ST OME AT T,

AT AFT 7 — 2 1 IUE ST B LNG Ay h—fi L O LNG BEHS O F — 2 & & b 1
LTH Y. #5450 Ship to Ship FRUZ LD LNG v U v 7 % & B HYET 5 7= b 0 Kol
I & fr AT B,

3.3.1 BAEAE

(1) AIST—%DAF

2022 £ 1 £ AIS 5 —# % Lloyd's List Intelligence f:7>5 AT L7z, fEHIX
NMEA BN ToH 0 #infl, finds. MMSI F 572 EOfraEH E . (LiE, $HEK, #1722 Eof)
BTGz T ie,

(2) LNG /7 —fit e OV LNG BREHIR D 7 — 2 AF

DNV & AFI 7 =228 Y . LNG N A —fi e O LNG BEHIR DT — 2 2 AF LTz, 2
T — ZIE ZAVE TITHEML L 72 A O #7210 T < | A% OB IEFHHEM S & D55,
AFHA TIIAIE OO Z 2 xR & LT,

(8) AIS F—Z b U v 7RI ORI

LLFOFNEIZ L0 FEhEi L7

O LNG BEHR O T — % OB 2 1ER T 5

@ (EIABIAAREL] &R T REZNC A DR U 5 200m LA OFEIRIC AL E 95 LNG /3
A —hrZzHt %

@ BEINT—XIZEENDHAEE LNG S D — DK S 2B 2e M~ v F o 745,
KHALART »FIZHONT, B 150m L RO b D 24+ %

@ xIgHE, W5 LD LNG N A —fa@E L, RIS EIREF, ot o~ v
F U ZICEE L CEERET D

(4) HEFHELGR
ARFEIZE TR Y U 7HEEE UTHERT 5 ETOERFEFIIILL FTo@ED
> AIS EHICIZ.LNG /> — Ml LNG BEHIC & X U o IRBE &R —
ZIXEENRNT &
> 2 150m BINIZ®HH Z & a2 b o THEMR LAV DY U I7REBIZH D E A7 LT
Lk
>  LNGEHR & LNG /S —faAs 150mBANIEIA L TV S5 A B8 S 5 546
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NHHZ L

P bZzBEz, RFECBEON UL, N AV REEICH D &L AT 2 ERREE R r—

AEARBNCEE L TR T D2 & & Lz,

>  LNG 28— o LNG BEHIR & FIRFIZ~ v T 7 LT DA E, v
YV TIRREC S D 2 & it T & SN EE RS O Frsh

(5) H KM, REEH OHE

ARFAETHIH L7277 — 21X, MEREN S Local Time TO H HEIEZ 2 HH L Tk |
A K OHEZ LT\ D, B HERIZITEPR M2 O 572 ST CTIEZED TE DR
DL I & U THEEINI A FIZX ST 5 2 & & Lz, £ 2 C BBRIGREANIC DUV T,
MR 2 B8 L, B R 2 e Uie, MR & 13K RTEERRE 967 ~102°
ThoHN, RIEFIEAIND Z LD, VR RHIL 40 43 L 580E LT,

PEfZIRs DIRFRIATIC DWW TR, MR 2 ZE L. APz TR AT —Noon| &

Noon— H &% W] 127, K%z [ H %% %—Midnight] & [Midnight—H
MR AT (S0 TR L 7,

(RS 37:

O vy TZ LY LNG#REL = 7 RS AT 5 2P

@ B—7n—v oy HHRICHEERIT 72 Ship to Ship 7k FHE

@ AR ST D LNG XA Y v FE

@ KREZ7aUZMN (Px 7 e K=k s BT RT AP v T I R

LNG BREHISIC )T B 80 h 1 o 7 2 BB FE

332 AISIZCKBLNG/N\VAY VI EREREHKR

1) vByTFAXL (FF54)
O =EEHH
b o T RO T 5 FERTHY . LNG BRE = T FARENT o 0
VU THRENERBIN TS0, £F0 HBEFENEWa T2 — I F /L TORE
O FERIRIEEI O W CTIEBEN R ERZINET D720, 0o T VX AEEERENSRE L
7.

@ %5 LNG N> —

> Gas Agility (LNG 8% > 7 788 18,600 m)
» New Frontier 1 (LNG % > 7 5 6,500 i)
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@ AIS fi#hr

2022 FF0 1 FHIZ, LNG /N> 71— Gas Agility (X, =y 7 VH LD a T 4 —
IFMZBNT, T FHRICK LT 30 [E Ship to Ship HRUZ K60 7%
Fhta L7= b 0 EHEE S LD,

AFRED AIS MRITIC L > CTHE L7zr vy TAF A2y T4 —IF BT D
LNG N ) o ZERNLE Z X 3.8 1Z-d, AIS T & » THEE L7 A= 7
B — TR DT ISk %, Ship to Ship FRUZL D LNG N ) 7
FHERESE AR L, £ 3.2 1R

4

[JLBI] st . AH~RA&, % AE~AE

3.8 TyTNALEa L TFE—IFNIIEBITS

LNG /"7 U > 7 F2fiikit (ALS AT I & D HEE)
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#8382 TN FLEa LT FE—IFNICEITH LNG XY v EEAr— A

(AIS fENTIZ X D HEE)
X 4y AV DIPAGIE- i &
FhaElE (21K) 30 [F] HERE LY — R
PRI D H 20 [\ (67%) | i &5t

A - &R & 10 [A] (33%)

FEAZ o A H AT ' —Noon 71E (23%)

oD Noon— H %44 & ] Hh 13 [A] (43%)

Refd | H %1% % P]#%—Midnight 5 (17%)

" &[] . o

Bl Midnight— H Hi i Al 5[E (17%)
CRIRFFR TR © DL E—AT)

TR NUAY UM | JARME | MRMm | EEEREG) | EEE | B2l (B/& R OB R

1 Gas Agility a2 7| 399.9 16. 25 1/1 [17:15| B Noon—H ;&% &8 th

2 Gas Agility a T | 399.9 28. 83 1/21 | 13:00 | Be Noon—H i&% &8

3 Gas Agility VT M| 399.9 25.58 1/27 119:10 | &E B &% EBEKR—Midnight
4 Gas Agility a7 | 399.92 47.42 2/5 |14:55| B Noon—H &% &8

5 Gas Agility VT M| 399.9 18.17 2/13 [15:00 | B Noon—H %1% &8s

6 Gas Agility a7 | 399.9 20.92 2/22 |16:55| B Noon—H &% &8s

7 Gas Agility VT | 399.9 1.58 3/19 | 3:10 | &M | Midnight—B H A=A
8 Gas Agility VTR 399.9 19.17 3/25 | 5:10 | %[ | Midnight—B H A=A

9 Gas Agility avTFHMm | 399.9 42.83 4/6 | 21:15| 7&fE B %% EBH%—Midnight
10 Gas Agility VTR 399.9 22.08 4/22 | 4:20 | &R | Midnight—B HaHEAR]
11 Gas Agility avTHM | 399.9 19.25 4/29 | 8:40 | Hrh A i FiT;E A —Noon
12 Gas Agility aVTF M| 399.92 21.25 5/13 |23:20 | %&H B &% EEZ—Midnight
13 Gas Agility avTHM | 399.9 0.67 5/19 | 8:40 | Ah B A& A —Noon
14 Gas Agility VT 399.9 20.92 5/26 [11:05| B B i Fir5E A p—Noon
15 Gas Agility avTFM | 399.9 20. 08 6/12 [10:55 | B B i #i75% 88 55—Noon
16 Gas Agility VT M| 399.9 2.92 6/19 [15:30| B Noon—H ;&% &8t
17 Gas Agility a7 | 399.9 43.5 6/30 |21:15| A Noon—H i& % & B
18 Gas Agility VT M| 399.9 25.92 7/15 | 4:40 | &M@ | Midnight—B H A=A
19 Gas Agility a7 | 399.92 21.25 8/5 |[21:45| A Noon—H &% & Bt
20 Gas Agility YT M| 399.9 20.92 8/7 [20:30| Brh Noon—H i& 1% &8
21 Gas Agility a7 | 399.9 19.92 8/13 | 15:55 | Ak Noon—H &% &8+
22 Gas Agility YT 399.9 20. 67 8/31 [12:10| A Noon—H &% %8B
23 Gas Agility VTR 399.9 23.25 9/6 |10:55| B B i #irE A —Noon
24 Gas Agility avTFHM | 399.9 19.33 9/19 |[18:15| A Noon—H i& % &8
25 Gas Agility VTR 399.9 18.5 9/24 [13:15| B Noon—H ;%1% 8B th
26 Gas Agility a7 | 399.9 19.92 9/26 | 7:50 | Ah B A& A —Noon
21 New Frontierl | o> 7# | 368.52 17.92 10/25 | 23:20 | & fE B &% &EEZR—Midnight
28 Gas Agility avTHM | 399.9 24.83 11/17 | 2:15 | &M@ | Midnight—HB Hai5E8AgT
29 Gas Agility VT M| 399.9 27.33 12/8 | 10:15| A B i #ir5E A p—Noon
30 Gas Agility a T M| 399.92 21.33 12/23 | 20:10 | &8 B %% EBH%—Midnight
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Q) PT—7 11— a@E (~UL¥—)

O EEELH
KA LNG BEBHIRIZ RIS L7z LNG 230 0 U o 7R A AT SEBIR T T i L 72 5505
%’:ﬁj«éo

BAREIIZIZ, AAREA (K . =2 F () . ENGIESA (77 ADH AHEHEFE) |
FLUXYSSA (/L —D LNG # — I FvA XL —%) NEEICBWT, MRyE 785
& D LNG 23> 71—y TENGIE Zeebrugge| (¥l Green Zeebrugge) % ibfit =t LNG
PREHILRE & L C 2017 ARIC 2B L7 (M 3.9) o

(S AT

3.9 P—7L— 228 % Ship to Ship T U 7 (2017 4F)

@ ®E%R LNG /N> —fih
> Green Zeebrugge (IMO No. 9750024) LNG % > 7 7% 5,200 m

@ AIS fighr

2022 £ 1 M2, LNG /3> 71— Green Zeebrugge IL., B—7 /1 — Y 2 #kizB 0
T 14 [A® Ship to Ship FRIZ L DBV o 72 FELIZbLD L HEE SN D,

AHED AIS fFEHTIC L > THECE L2 B — 7 L — 2 288281 D LNG N U v 73
FEARI A X 3.10 127, AIS fi#ATIC L - THEE L 72 [RI#IC 351 % Ship to Ship FUZ
LD LNG A B o7 FEEE AL, £ 3.31T77,
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[JLGI] e . B ~HE, % BE~AH
3.10 ¥—7 N —Y 22817 % Green Zeebrugge (2 X5 LNG /N> U o 7 E ki
(AIS FEHTIZ X DHEE)
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#3383 B—TN—ValIZBITDLNG AU T Ei— A (ALS f#HTIC X D HEE)

X 4y AV RIS A EIE i &
FhaEE () 14 [A] HEHREE LY —HERS
PR D H 610 (43%) | WumEN =5
HH - 25 [T wIH 8l (57%)
ET3A o H 778 1 —Noon 5[ (36%)
HE D Noon— H &4 &7 = 18 (7%)
RefE | H %1% % —Midnight 3\ (21%)
i & . e
Hhl Midnight— H Hi a7 B Al 5[\ (36%)
CRIRpRE & DL E—m)
F—Z | NvAY VTR R MTE Mad () | BERKEFRE (h) | EEBE | BZ | B/KR FERR B D B R
1 Ro—Roftd 216. 47 47.67 4/17 | 7:30 | A% B w75 8A th—Noon
2 B BB E R 181 7.92 6/20 | 3:35 | 7&RH Midnight— B HATEBAAT
3 B EhEE R 181 7.67 6/25 7:55 B B AT h—Noon
4 B EhEE R 169 8.08 6/27 8:55 B B AT h—Noon
5 B BB E R 181 30. 83 10/24 | 13:40 | Hehn Noon— R ;% #% &BAth
6 B e E &R 169 43.17 10/25 | 20:25 | &F4 B %% ER%—Midnight
7 Green BEEERM | 181 19.17 10/31 | 8:55 | Ak B i #1758 89 sh—Noon
8 Zeebrugge B EhEE LA 169 10. 33 11/4 | 19:05 | 7/ B %% E%—Midnight
9 B B EE R 169 15. 42 11/5 | 5:40 | %8 Midnight—H HBiT5EER AT
10 B B EE R 169 34.75 11/21 | 4:15 | %8 Midnight—H HBiT5EER AT
11 BEEEMM | 169 10. 58 11/25 | 9:20 | Ak B H #7583 t—Noon
12 B B EE MR 181 7.33 11/25 | 20:10 | &8 B &% EBHE%—Midnight
13 B B EE AR 181 8.42 12/7 | 4:50 | &8 Midnight—HB a5 88T
14 B B EE AR 169 7.33 12/14 | 6:05 | &8 Midnight—HB a5 88T

8) o AR—LHE (Gt
O =EEHH
BRI B W TIL, LNG N8 ) o 3R ESHIC B W CERT 5 2 L 25
AL LTWAHZEAaBEZ T, AT S LNG Soh ) vV oFEker#HET 5
ZEE LT,

@ %5 LNG N> —
» FueLNG Bellina (LNG # > 7 %&£ 7,500 i)
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® AIS fighr

2022 D 1 F/BIZ. LNG /3> 7 —# FueLNG Bellina /%, > > B AR—/LEEO5HIIZ
FBUT 16 Bl Ship to Ship FRUZ L DX BV TV aHEE LI-b O L HEIND,

AFHED AIS FRHTIZ L » THEE L7z v v HAR—NABRIZE T D LNG N> B Y > 73
WA X 8.11 127, ALS fEHTIC K o THEE L 72 [FA¥&IZ 31T % Ship to Ship F=iZ &
% LNG N o VIR A R LK 3.4 IR T,

[FLfl] & BH~H%, % HE~HH
X 3.11 T HAR—/LEE (BiH) (BT 5 LNG X H Y > 7 Ehiikin

(AIS f#ATIC K D HEE)
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# 3.4

A=V EE (B

BiF5H LNG X ) v 7 FEEr— A

(AIS fRATIZ X 2 HEE)
X 4 AT I/ i &
FEhla g (1K) 16 [A] HEFERE LY Rt
ek D H 13 18] (81%) | ikl z &ie
HH - &5 wIH 3 (19%)
ET3A o H 778 1 —Noon 9 (56%)
HE D Noon— H &4 &7 = 47 (25%)
RefE | H %1% 1% —Midnight 2 [\ (13%)
" &[] . e
il Midnight— H Hi#i7 i B i 1[E (6%)
CRBFRTHREIR « LU E—il)
=R | NvhY T xR fatE fal (m) | HEALEERE (h) | 3EHER BFZI B/®& FERLEF D B
1 e 299. 88 28.92 2/1 18:20 B Noon— B ;& # Bk
2 NohYvGavh— | 102.84 0.17 2/12 8:05 B H #7588 sh—Noon
3 EhEedn 137.6 6.42 3/3 15:00 Brh Noon— B ;& 4% AR
4 Nyhyvsasrh— | 102.84 2.5 3/23 23:35 %= B2 1%%8A%—Midnight
5 ElEes 3 137.6 15 4/24 9:15 B H #7588 sh—Noon
6 NN E D4 299. 68 20.75 5/31 18:30 Brh Noon— B ;& i BAh
7 NRyhyvFavh— | 102.84 4.83 6/2 10:00 Brh B H #T5%83sh—Noon
8 FuelNG Nyhyvsasrh— | 102.84 10. 25 /2 0:30 %= Midnight— B HBTEBART
9 Bellina NohYyoGaoh— | 102.84 5.75 1/12 11:45 B B t #7583 s —Noon
10 N E D 299. 88 13.75 /22 22:35 %R BB % 88%—Midnight
1 EhEedn 137.5 32.25 10/15 14:10 Heh Noon— B ;% #% B
12 Nyhyvgash— | 102.84 12.33 10/20 7:35 B H #7588 sh—Noon
13 NN ESDbd 299. 95 19.42 10/21 10:35 B H #7588 sh—Noon
14 NV E D 299. 95 14.67 11/12 10:45 Brh B H #T5% 83 sh—Noon
15 N E Db 299. 95 9.83 11/25 7:40 Heh B 4 #T5%83sh—Noon
16 e 299. 88 18.42 12/21 8:50 B H #7588 sh—Noon
(4) KE7 vy &)
O ®EFH
KETZ v U BN TIE, K LNG B v— Xt 530 0 U v 7 h3 B

WCHE SN TWDZ A2 EZ T, TOEELZHETHZ L& Lz, BT, v 7

Ve B b BFRIAER A T IETH D,

@ % LNG N> B —y (3—2)

KE T ) ZIMNOT v 7 e, R—h « B FRITNVPERR~ A T Ik
LNG /N> B — D3 sft L Cnb, 72721
Thh AIS ZH#HH L TV,

HDIZONT, LNG REHR OB &~ F o 7 %1757z,
> Clean Canaveral (LNG # > 7 %% 5,400 m)
> Clean Jacksonville (LNG % > 7 & & 2,200 m)
> Q-LNG 4000 (LNG % > 7 &% 4,000 ni)
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BT
. WINE 3= (Articulated tug barges)
ARMETIT, Ty v — (Z7) MO AIS BPRERTE 2



@ AIS f#fT
KiHED AISTETIC L > THEE LTV v 7 Vo ELVEE, R— b « B FRTLER N~
AT IHITBIT S LNG N8 ) > T E ki & X 3.12~[X 8.14 (2777,

[FLfl] & BH~H%, % HE~HH
312 V¥ 7 VU ENEIIBITAH LNG RSB Y v ZEER . (AIS #ATIC X A HEE)

‘ 1>+ ‘*ﬁj% ke R/
[FLBI] Bt . BH~H#, % BE~HH

3.13 A—1h « BFRITAWIZEBITDH LNG B U > 7 FERRG (AIS ##TIC L 2 HEE)
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(L] e A~ H3%, 25 Rig~HH
3.14 ~A T IWITEITDHLNG N Y o7 ERRD (ALS f#iriz X 2 H#EE)

a) Tx 7 Ve (HBhEER)

2022 D 1 F/MIZ, LNG N> Y 7« N—3 Q-LNG 4000 }2 T Clean Canaveral
IZkoT, Prv 7 Y EABZEWT 71O Ship to Ship HRIC L B30 U 72 H
B ELEMRAN IO L CHE SN2 2 &2, AISFENTIC K v ES D,

AFA D AIS AT & - THEE L 72 [RI#EIC351F 5 Ship to Ship U2 & % LNG /3>
TV v TR E AR L 3.5 ITRT,
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#3565 Vx 7YV ENAEIIEBT S BEHERMIC T D LNG N B U v T E i — A

(AIS fRATIZ X 2 HEE)
) AV DIPAGIE- i &
FEhla g (1K) 7 [A] HEHE LY —EkRs
PEfE D H 610 (86%) | Wiyl =5 de
HH - &5 ] 18 (14%)
P o H Hi A7 H—Noon 3\ (43%)
i530) Noon— H 1% &+ 3\ (43%)
RefE | H %1% 1% —Midnight 1A (14%)
" &IH . e
il Midnight— H Hi#i7 i B i 0[E (0%)
CRIRpRE & DL E—m)
F—X | NohYUTH X R MTE MR m | R G) | E2ER | Bzl | B/® EREORET
1 Q-LNG 4000 BEIEERKMm | 199.9 3.08 1/10 [15:20 Heh Noon— B ;% & & B
2 Q-LNG 4000 BEEIEENRM | 199.9 1 2/3 123:00 wi Bi&%EHEZ—Midnight
3 Clean Canaveral | EEIELERM | 199.9 9.17 3/30 | 7:40 B B i #ir5E B p—Noon
4 Clean Canaveral | BENE &M | 199.9 7.92 4/24 117:20 B Noon—H & & B
5 Clean Canaveral | EREIELERM | 199.9 9.08 5/19 | 9:05 B B i #ir5EBA f—Noon
6 Clean Canaveral | EEIEEHEA | 199.96 14. 67 10/4 | 7:45 B B i #ir5EBA f—Noon
1 Clean Canaveral | EHENEE MM | 199.96 0.92 12/11 | 16:40 Hea Noon—H ;% #& & BA

b) AR— 1k « BFRI P (7 L—X)
2022 0 1 HFMIZ, LNG X B 7 -
Lo T, A=k « B F_IEIZEWT 61 8D Ship to Ship FHUZ LD BV >~
IR =XKL CEM S22 &, AISFRITICE W HEE S D,
AIS fEHTIZ L » THEE L 72 [FIEIZ 31T 5 Ship to Ship FRUT LD LNG AN Y o7
TR AP LK 3.6 ITRT,
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73— Q-LNG 4000 } Uf Clean Canaveral



# 3.6 HR—b « BFRITIVHEIZBIT D7 — I xT 5 LNG X8 U > 7 FE i oy — A

(AIS fENTIZ X D HEE)
X 4 A DA i
FhaElE (21K) 61 1] HEFE L) —HERA
BRI O H 56 [ (92%) | MliEEH 2 &L
A - &R & 5 (8%)
FEAZ o A H AT ' —Noon 55 [E] (90%)
RFD Noon— H %44 i 1E (2%)
Refd | H %1% %1% —Midnight 0l (0%)
" R TH] . I
il Midnight— H Hi#i7 i B i 518 (8%)
CRIRFFR TR © DL E—AT)
TR | NAYTH | HRME | MR M | HEEEE (h) | EEB | Bzl | B/R HERLES OO RS RE
1 Q-LNG 4000 JIL—Xfm | 344.46 6.58 1/2 7:25 | ®&FE Midnight—H HBT5%BART
2 Q-LNG 4000 JIL—Xf | 344.46 14.25 1/15 | 7:25 | &FH Midnight—B tH#i15EBAET
3 Q-LNG 4000 JIL—Xf | 344.46 9.33 1/22 | 7:55 | B B i #ir5E 8 h—Noon
4 Q-LNG 4000 JIL—Xfi | 344.46 8.5 2/5 8:00 | Hep H H7i75&8—Noon
5 Q-LNG 4000 I —Xf | 344. 46 8.25 2/12 | 7:45 | B B H7i75&8 f—Noon
6 Q-LNG 4000 JIL—Xf | 344. 46 8.17 2/19 | 7:40 | B B B wirsEA h—Noon
1 Q-LNG 4000 JIIL—Xf | 344. 46 1.5 2/26 | 7:45 | B B H#irsER h—Noon
8 Q-LNG 4000 JIL—Xfn | 344. 46 7 3/5 7:55 | Ath B H#isE h—Noon
9 Q-LNG 4000 JIL—Xfta | 344.46 6.08 3/12 [ 8:25 | Ak B tH 5% A —Noon
10 Q-LNG 4000 JIL—Xfta | 344.46 8.08 3/19 | 6:35 | &E Midnight—H i aiE B AT
" Q-LNG 4000 JIL—Xfta | 344.46 6.58 3/26 | 6:40 | Bh B 5% A —Noon
12 Q-LNG 4000 JIL—Xfta | 344.46 8.17 4/2 6:40 | Hh B %A —Noon
13 Q-LNG 4000 JIL—Xfa | 344.46 1.75 4/9 7:15 | B B %A —Noon
14 Q-LNG 4000 JIL—Xfa | 344.46 5.92 4/16 | 8:00 | B B %A —Noon
15 Q-LNG 4000 7 IL—Xfa | 344.46 1.67 4/23 | 7:05 | B B & —Noon
16 Q-LNG 4000 I IL—Xfta | 344.46 1.75 4/30 | 6:55 | AR H i 775EBA s —Noon
17 Q-LNG 4000 JIL—Xf | 344.46 6.75 5/14 | 7:45 | B B i #ir5E8 h—Noon
18 Q-LNG 4000 JIL—Xf | 344.46 8.25 5/21 6:35 | B B i #ir5E8h—Noon
19 Q-LNG 4000 JIL—Xf | 344.46 8.83 6/4 2:40 | ®MHE Midnight—B tHai15EBAET
20 Q-LNG 4000 JIL—Xf | 344.46 1.67 6/11 6:40 | Hep H H7i75&8 f—Noon
21 | Clean Canaveral | 7 JL—Xfia | 340.89 10.75 6/20 | 8:50 | A B tH#i5E A f—Noon
22 Q-LNG 4000 JIL—Xf | 344. 46 9.25 6/25 | 6:40 | B B H#irs&ER h—Noon
23 | Clean Canaveral | 2 J)L—Xf | 340. 89 7.17 6/27 [12:00| B Noon— R ;&% &R
24 Q-LNG 4000 JIL—Xfn | 344. 46 7 1/2 6:40 | B B B #isE h—Noon
25 | Clean Canaveral | 7 JL—Xf#t | 340.89 6.25 7/6 | 8:45 | Hrh B H g% 83 —Noon
26 | Clean Canaveral | 2 )L—Xf# | 340. 89 6.17 7/13 | 8:40 | B B H g% 83 —Noon
27 Q-LNG 4000 JIL—Xfta | 344.46 6.17 7/16 | 11:25| B B %A —Noon
28 | Clean Canaveral | ¥ JL—Xfa | 340.89 5.83 7/22 | 8:05 | B B H#i75% B —Noon
29 Q-LNG 4000 JIL—Xfa | 344.46 8.17 7/23 | 6:45 | Hep B %A —Noon
30 |Clean Canaveral | ¥ )L—Xf | 340.89 5.5 7/29 | 8:40 | Heh B %A —Noon
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31 Q-LNG 4000 JIL—Xfa | 344.46 8.75 8/6 7:00 | A& B %A —Noon
32 | Clean Canaveral | ¥ )L—Xf | 340.89 1.5 8/8 | 8:00 | H B i #iE B —Noon
33 | Clean Canaveral | 2 )L—Xf | 340. 89 6.42 8/19 | 7:50 | Bn B %A —Noon
34 Q-LNG 4000 JI—Xf | 344.46 1.92 8/20 | 7:00 | A B i #ir5E8 h—Noon
35 |Clean Canaveral | #JL—Xffa | 340.89 5.92 8/26 | 7:40 | BHeh B i Fi15EBA—Noon
36 Q-LNG 4000 I —Xf | 344. 46 5.17 8/27 |11:35| Ak B H7i75E8—Noon
37 Q-LNG 4000 JIL—Xfi | 344.46 5 9/3 |11:45| Beh B tH#i5E A f—Noon
38 | Clean Canaveral | 2 J)L—Xfia | 340. 89 5.42 9/5 | 8:45 | b B tH#i5E B f—Noon
39 Q-LNG 4000 I —Xf | 344. 46 5.33 9/10 | 7:20 | B4 B H#irs&ER h—Noon
40 | Clean Canaveral | & JL—Xf1 | 340.89 5.92 9/16 | 7:50 | A B tHir5E A —Noon
41 Q-LNG 4000 JIL—Xf | 344.46 8.33 9/17 | 7:10 | B B tH %A —Noon
42 Q-LNG 4000 JIL—Xfta | 344.46 6.5 9/24 | 6:55 | Hh B tH %A —Noon
43 | Clean Canaveral | ¥ JL—Xf1 | 340.89 6.42 9/26 | 8:35 | B B Hgi75% 83 —Noon
44 Q-LNG 4000 JIL—Xfta | 344.46 1.25 10/1 7:20 | A& B %A —Noon
45 | Clean Canaveral | ¥ JL—Xfia | 340.89 7.17 10/7 | 7:15 | B B %A —Noon
46 Q-LNG 4000 JIL—Xfia | 344.46 5.25 10/8 |11:35| B B %A —Noon
47 Q-LNG 4000 JIL—Xfia | 344.46 0.17 10/15 | 7:00 | B B %A —Noon
48 Q-LNG 4000 7 IL—Xfta | 344.46 2.75 10/15 | 10:50 | AR H i Fi15EBA—Noon
49 | Clean Canaveral | ¥ JL—Xf | 340.89 7.08 10/17 | 7:35 | At B %A —Noon
50 Q-LNG 4000 JI—Xf | 344.46 3.25 10/22 | 9:00 | B B i #ir5E8 h—Noon
51 Clean Canaveral | ¥ JL—Xfa | 340.89 6. 42 10/28 | 7:35 | A B i Fi15EBA—Noon
52 Q-LNG 4000 JIL—Xfi | 344.46 0.58 11/5 | 6:35 | &[4 Midnight—H A= AT
53 | Clean Canaveral | 27 J)L—Xfa | 340. 89 6.75 11/7 | 9:20 | B B 5% A f—Noon
54 Q-LNG 4000 I —Xf | 344. 46 6.33 11/26 | 7:30 | B B H7i75&8 f—Noon
55 Q-LNG 4000 I —Xf | 344. 46 6.58 12/3 | 9:10 | B B B #irsE h—Noon
56 | Clean Canaveral | 2 J)L—Xf# | 340. 89 1.08 12/5 | 9:50 | Ak B tH g A —Noon
57 Q-LNG 4000 JIL—Xfia | 344.46 1.33 12/10 | 10:55 | Hh B tH %A —Noon
58 | Clean Canaveral | &7 JL—Xf# | 340.89 6.08 12/16 | 8:50 | BHeh B Hgi75% 83 —Noon
59 Q-LNG 4000 JIL—Xfa | 344.46 1.25 12/24 | 8:05 | B B %A —Noon
60 | Clean Canaveral | 2 JL—Xf | 340.89 5. 67 12/26 | 9:00 | BHeh B H#i75% 8 —Noon
61 Q-LNG 4000 JIL—Xfta | 344.46 4.75 12/31 | 7:45 | B B %A —Noon

) ~AT Ik (Z—X)

2022 F-0 1 FHIZ, LNG AN AU 7« 23— Q-LNG 4000 (12X~ T, A 7 I ¥
{2 W T 61010 Ship to Ship FRUZ L BB Y 7037 — ZNTxE L CHEi &7z
LM, AISFRFTICE WHEE S D,

AIS fEHTIC K » THEE L 7= R8I 81F % Ship to Ship HUc k5 LNG AN U 7
FREMETE A FEBE LR 3.7 1R T,
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K3T ~AT IWICTBT D7 =N D LNG N U o TR — A

(AIS fi#lTIC X D HERE)
X 4 AV DIPAGIE- i *&
FhaEE () 6 [A] HEHRE LY — RS

P o HH 651 (100%) | Mz &t
H - &[5 1R ] 0F (0%)
Pl o H Hi A —Noon 65 (100%)
D Noon— H &% {81 0F (0%)
RefE | H %1% %P1 #%—Midnight 0F (0%)
9 | " | Midnight— b g7 01 (0%)

(CRIFRATAY RGP« DL E—Rm)

=2 | Ruhusom | sgmE | mEm | EEemn) | =we | B | B/ BREOBRS
1 Q-LNG 4000 2 IL—X 344. 46 71.17 11/21 8:10 Ae B i #iisERA 5 —Noon
2 Q-LNG 4000 2 IL— X 344. 46 5.83 11/27 11:15 Ber B i #iisERA 5 —Noon
3 Q-LNG 4000 2 IL—X 344. 46 5.83 12/5 9:55 B B i iisEBA 5 —Noon
4 Q-LNG 4000 2 IL— X 344. 46 6.58 12/11 9:05 B B i iisERA5—Noon
5 Q-LNG 4000 2 IL—Xf 344. 46 7 12/19 8:05 Ber A & 7i75E 83 f—Noon
6 Q-LNG 4000 2 IL— X 344. 46 5.83 12/217 8:20 B H H#ir# A f—Noon
3.3.3 %

0y TIE L BTNV o ARV OKENCHE LI #EEICB T 5. LNG B
BHIN & LNG /X B — D AIS BhEEENTIC L 0 LNG N8 U v 7 E iRk 5 FEE T 6
UL, LT,

(1) AR
AFHA CTHEHME L7- LNG BREHRI KOV LNG S 7 — Mo @h#s o B3 2 AIS fiffric o
T ORERZ UL FIZEI S 5,
O myTAFLE (2T FE—IF0)
> ARFAETIE, a7 72— FUTBWTER 30 [BD LNG N> U > 75

HEIND
>  LNG B2 7 x5 30 0 ) > ZET BRI, A4 18~25 REEFLE T
bHoEHESND

> BRI H RO, IRIAWERER COEML R TX 5
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@ P—TN—Taik
> HEELERGN S KX O Ro-Ro Ik T 24FEM 14 BlD LNG A~ U v 7 EhihsHE
EIhD
> BHENHGERAN ISR AN U 2R, R TR~ 11 IR TR B L HEE X
na
> RN, A KB EE S RTOTH LN, HE LR EBET D
L. BBLZHHEWRETNS O E TICBRABB L TWA Z LTSN D

@ AR (S
> AEM 16 B0 LNG X U v FERPHEE S b
> R 300m kDT X U TS DN ) v 7T, 12 R 2 2 20
REME S B 5 Z R EE SN D
> PHEREZNT S BIRREE B P ICER STV DA, WAL LA TR & 22 B
~ORFRE T L QWD EHEESND

@ Yy r ek (HEhHEERE)
> AEM 7RO LNG AU T EENEESND
> ANV TRERENE, SIERILL RIFET S LHEE S LD
> BHRREZNE, OBIREAPICERIN TV D LHEES LD

® K=k« BFFH (72—
> M 61EOLNG AR A Y v T ERNPHEESND
> = AT AN D) 7T, 6~ RFRIFRE CEM I N TV D EHEE S
%)

® ~AT I (ZL—H)
> M 6EOLNG AU B T ERNHEEIND
> I I— AWK BN ) TR, B~THEEIRRE CEE STV D EHEE S
%)

(2) AIS figtr oK EFAERE LA~ DS

AIS fRHTIZEBW T, AIS fE#ICIE. LNG /S —#vil, LNG BREHIMADSUT I, B
MINCA) L TIRECHD Z &R T T —RIEEENRN R E 72D,

2T, ARA TIT AIS OATEIEHRICHESN T, LNG #REHIN & LNG N —figd~ >
Fo 7T LFERZEM L, BRI L TERIREBICH 2Rzt & Lie, 4
FFEIIRTEARE ETHY | ERICEET AT — X OEENEL Lz, #lxiX, 5%
LNG e a2 > 7 e @m4iud, a7 % —I BN, EO LNG BREHRIZ T
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L C Ship to Ship DO N BV o T &L/ LT HET D Z ENREEE 725 2 EVEE
sns,

5. AIS inBSY U ZRIOIRHT SRS X 512, FRPRATANS SRR 00 B AR
TR S ) o T h DRI E TR T 5 FEIIRONS, b U AIS 81D, &
EHUATT DR ST ) v S B T TG D & AR CEAUL, b oA UHEHEE & 2
DL, WAEMABRE LV ERICRE T ARIS b AL 20 | AATRAIH
BTX %, 4%, LNGHREI DA b PIRS JIRE R SR LTV 2 2 B8, %
SR OB b AIS [TV U L /%R Status BSEREEL SN D T & A5
BEND,

(3) Bz

AIS T —Z 2 X DIRNTHER N B 003D 2 L 1% LNG /3> 1 U > 7 O FERGIRIL % fish oo Bh
T — 2 DOHEELIICEEEDL LD THD, LLAENL, EIAEOHEIZIIT 5%
FLHE ZAEXIR, = — REOE R HIERIUE L i 2 ER L T < D 2 TO, BRI
MAMRTHZ LIx T,

FHAME OB IZBN T, BRI DOT E/sithi T B Y o IR ERTE D K At A
DFM, BEXK, =—REIZOWT, HRHIERIVEICED e Z ENRNEL END,

EWNTIE, Bk, BRlE HHRIZLNG N8 U 7 REBS TR Y, @ odhiniciesd
A ZHE 2 T, AR axRH U LNG BREHIR O A& 7 2 i 2 il LT < i
ERH D,
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4 INGN\YAYUTDESRRAETIVIZCEET 3T

41 HREBW

AT EANHND LNG N Y o 7RI 2 MER R A & 2 5 & BAD LNG
IREHIRC/ S T U o TS« FEERMNZ D —v « EPEORREEa i 2 2 &
IZXD, BARD LNG N AV eV AZRERTE L LT 5720 DEHMIZ OV TEL
ERAR

4.2 BN EBAERD LNG BREMROEMEICET 525

3.1.2 TR LK 8.1, X3.2 L 0| R LNG #AEHI O 2016 4:~2022 1275 T CAGR
1359 27.6% TdH Y . 2030 £EI213HI 2500 £ LNG BREHR OB T RIS NS, £7-. EHND
LNG BREHIRD 2016 4~2022 FIZ0 T TOFFRERITHN 51.3% TH V. 2030 FITITK
330 £ LNG REHIR OBt 23 Tl S 4L 5.

4.3 @45 & BA®D Ship to Ship AKX LNG /AU H Y U5 HEADERIERIZET 2 EE

R TR % & Ship to Ship D LNG />4 U o Z LT BRI /2 T3 & & b I A
WZHDHHDD, —FH T, HAD Ship to Ship FHD LNG /R 71 U > ZHLEIIH TV 2
ENGrD D, LNGREHIR O E RN S HIZHAEN D W, ENO LNG N> B U v 7 s o %
TEERRETH D,

4.4 BWZEITBLNG /AU A T OERIE R ERIKR

RONIRIZF51T D — kA7 LNG N U o 7 OFRRE T IELEARE IOV T, B—
TN—Va (NF—) By TAEN (FTF) | vk (7T R) FxTLNG NV
BV TNARD YT ¢ v TEBDOFENH D, Gazocean tHiZ b 7 U oV &4T 577,

F7-. LNG BHE (BB M) ZEMiL, v 27 Y e/b CKE) T Ship to Ship 57X LNG
N RV U TEERHY, BTV U HR—IZE W T, Ship to Ship X LNG N> h Y > 7
DFEFRG 21T > 72 B ARBEHER) & OBLHE AN Th 5 NYK GROUP AMEIRCAS #hice 7Y v~
TEATS T,
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441 BRMEBLIZHITSLNG/N>h) VYT

B CHE, TAPH BBATT 541 KI1 2 - Fx v/ ) A METHZ LBHHEL 72D,
Z0 ET, FROBBICBNT, HA RTA2 « FxoZ R MIEHSN TV D255
EFDHZENTEX 50 E 90, HAZID (Hazard Identification Study) &\W»o72U X7 7+
AAY PEEMTDZ LK ORFT B, & 41 CEANIETI SIS B O FA 72
HARTA &, A2V A7 TEAA Y FEREERT,

LR OPIL. LNG BREHRO A 7 F o —F . HEEETTHY . LNG S0 B —i
DAL ING 01— —DRSTEAL DY v A2 L— g v b aEn s, BERICIE,
LUFIZRT 8 DONFIC DN TR EZAT S,

O AR BT D MeEt
@ HARIAy - Fxv s AN EOBAMICHET 2R

@ BLHEREIZET LIS

4.1 BB RAERLTA T A 4 (BRINER)

EHHRI RO A RF4 4 FATH
IGF =—F IMO
Revised Guidelines For Formal Safety Assessment (FSA) For use in the IMO
IMO-Rule-Making Process
IAPH ¥1TORFEHA RIA L« Fx2v 7 VX NE IAPH
IS0 31010:2019 Risk Management — Risk Assessment Guidelines ISO
IS0 20519:2017 Ship and maritime technology — Specification for bunkering ISO

of liquefied natural gas fueled vessels
TAT-LNG audit tool WPSP
No.142 LNG bunkering guidelines IACS

F42 VRITERAAL NEEZRE

YA T7EAR NERE

YR

KN

gl N h U v AL —H)

FugdE (LNG REHD)

LNG EEHIA— T — (X7 Bk VT I7A4F =— %)

VIAPH 851732 LNG AN AV T DA RTA >« F=v 7 U A RMEI HARDLNG /N7
U THARTA ATHET D,
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RN T O— 72 LNG N B U o 7 OEMAEEIC O TUIKE TR LN, BB X
FIROEY ThH-oTz,
(2) AR (KSR
JEE# : 35 / > bk
W BENEEDEL (b Tnb70)
ST —AEIIZ 1.0m
R : 25m
WA OFEHEIZ OV T v T o 7z,

B ®wHN AT
® i FLiE
B, KR & bR R ([REM%) NlEA s,
Fio, FRRBEPRESTNDL Z L,

® R— Ak

MO THRENC B Y 75475 L xix, Ml b 1 RIZRMTONC B Y v 7 %17
WV, R AEERICIEN D MER D D, 2. LNG N2 I —OEFMENYIO TN T
Vo 7 %ATOGAR. A— AERICREIR D720, 2~3 [l ERMIC A — A HEHi %
1795 2 & CHHpiRe M 2 BfE 2 2 E B HERE S 7z,

® LNG #i%

&K H LNG Bk O filfRIZ 720,

KELNG 22> 7 HihogEa, LNGBREHS > 7 OZF &N 18,000m3 F2fEH 5, LNG A
BEOHASITIZZ > 77— F T2 1 H, LNG O#ifaIZ 1 H ERE 2 B2 FERN
HoTm,

(4) sht Ny T
BAEOMNTFE, FEETOEMEYE (KREXME) LFELCTHLEORIETHT,
fH L. LNG #REHIR O 13, St TR <AEFMETIIANC DY 72 F T 5 2
L CRMAZHiIT 2EMA DY S TON Y o T EFITRENE DFETH T,
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442 OxoY2EIN CGKE) IZBITAHLNG/AN>H) VT

KETHE, £4.31CR-T LI, IAPHBRITTHHA RIA Y « Fxv 7 JRIOE
DL ENRREE D, EOET, VAT EAA LV FEFEHR LTS, VA TER
A2 NEAMRE L. LNG BBt FES (X—U%H . LNG Hih) | FEFEES (LNG K
BHIR) . KENRFHEHER TH D,

# 4.3 EHRIAONRENRTA R4 (Vv 7 Y e

EHB M OHA R4 4 RITH
LNG Bunker Checklist Ship to Ship Part A: Planning Stage Checklist TAPH
RECOMMENDED PROCESS FOR ANALYZING RISK OF | USCG X(#
SIMULTANEOUS OPERATIONS(SIMOPS) DURING NATURAL
GAS(LNG)BUNKERING
LNG BUNKERING JOB AID FOR FACILITY TO VESSEL | USCG X(#
OPERATIONS
GUIDANCE RELATED TO VESSELS AND WATERFRONT | USCG (&
FACILITIES CONDUCTING LIQUEFIDE NATUAL GAS(LNG)
MARINE FUEL TRANSFER(BUNKERING)OPERATIONS

< Ofh, CFR, ISO

TR HETH LN, R FEEVHE L HAZID ONREHERTLETY A2 TE
AA IR EDBND BEIREDIAYE) .

TEFEEF IR, LNG IR Y 27 | #&VED HAZID 2 F i 5, HL, SR
(ZOWTIR e FEE THEMi S LD,

KETO—fiEH7e LNG AN B ) o 7 O@EMAEEIZOWTIAE TR D08, BB XER
DB Thol,

(D EAHIERE QREP
® AVEHA : W& 0.6m BT, BUE 15 / v FELF
® AR - J& 0.6m BL T, U 20 /v FELF
o R—ALIVEEL : WS 0.5mEA T, JEE 25 /v FELTF
WERICT BT 5 FEHEIZ DV T it 5 TV R0,

(2) wRNHY T
B, wEE bR CEAEE (KSBLM5%) nEHI5,

-78.



(3) s N H Y T
BED 7= | I TOMREHIIT - TV 7ZeW,

443 SUAR—IIZEITEHLNG /YA VT

VAR —=NTE, IGFa2— K -IGC 22— R+« SGMF OH A KT A4 L &5FDH 2 E AR E
2%, 0O T, HAZID, SIMOPSIZL %Y 27 TR A Ay hoEf, 287 (RA) &
7'vr 77 i (OCIMF 1147#) “Mooring Equipment Guidelines, 4th Edition 2018 (MEG 4) ”
(ZHEHL) | FEAVEREGE A M D, EHEAERIT MPA (20 H AR —/WEFHE)T : Maritime &
Port Authority of Singapore) (Z#iE S5,

VAR TO— NI LNG N2 B Y > 7 OOV I AR TR D03, B
BILEROBEY ThH-oT,

NBEEES - JE 1.5m AR, EEE 19 7 » FLAF. #HER 1,000m UL E
BEMREAR - E 1.5m LA, EoE 25 / v RELF, Wi 3.5 / v FULF
WiERICEET 2 KA IC O W Tl STV R,

(1) EHELE (KRGS
°
°

(2) wRNHY T
B, B E bR CEAEE (KRR DEH IS,

(3) #iH Y T

FIZEAHFIZ LNG N A Y I REMINDAHET, ¥ — I T85O TRl
ZEEL WD, ERASMEMM, ¥ —IF A LRI TH D, TRM. KEELFE
CIEMERE (KRHMH%) NEH s s,

UHAR—IVTIE, A Z ORI LI TRE L TEBY, LNG XA U 7%
FRE SN CH M SN 5, AR ESHIZIT LNG BREHIE. LNG /S —ii,
RA vy NAR— FUSADIAIOEA R L STV D, £z, 5 /v NOENHIRS &
0. WERORELMA Z~vX VA MRFEMEINTWD, L, MEKICET 55
HETfit STV 7220,

45 EINTLNG NNV AY Y TESHRANEBRTE 5L 5 LNBDHRET

At ENOLNG AN B ) o 72 fit LTS 72Dic b ERMEELCRELZE L oo, ifE
NOHEH L DR AT RS BERNOLEXNREHRF L, S b5t - Ik L eMGEEE
ITOTENRELERD,

-74.



5 HA4 FSAVORETICHELREFIEDXRIVEL
51 H4 K54 VOHRETEIZDINT

511 HA FS4 VOHRETE

PAERERNS . A RTA  DYETRICOWTIRE L7z,

(1) il st
WET HEHIR D@

O LATORENS, A FI7A4 OUGETEFTZ, BUTHTA BT A UG OB
DO, POLEER LR HER TETbD L L,
o HUTOEBEIEUEL A FT A v L OBAWEIRD 2D DHT
- IGF =2 — K & D ki
® ENDLNG NIV v VEBREEEZTTA T A ORFESHT
- ENFEEICHT e T Y o URER
JESOERF e & OHE

SETEFTOMETTIL. LT ORER R EZSR LT,
® SO LNG N> B ) v VHEIZEHT HHHA
WM BT D U A 73 L NLNG S Y > 7 OiE
& INGAUHY U ITDEDRAET MIET 5
ERNFEEICGT DT U IR
FS g PANDRE

@ OOWEMENS. ERHUOWEREIND bORRRME, T4PEPSHRTE 72
VBT BURAERS & LT

@ OOFHERRN G, Mkfe LIRS LB R EITIERMER & L, SF0 5 LIRS
GlERES R T NS FEE LTRD 07,

(2) BATHA FT A OBGETR
Ship to Ship 5., Truck to Ship 7H % O} Shore to Ship DT A K74 VBGETER %,
BEEE S ~BBEE TITRT,

-75.



T 5 FEICSIEMERFATNEEEH

521 HREBH

GIEME AT NS FHHIIOW T, BEORFRREZEE X T, BAORMDEH L NEZ
TR L LTI T2 2 LIk 5 5 FEICHFTT NS FHL LY BMeT e L b
(., BRI At RS KO iERRIC RIS 2 L2 AL T 5,

522 SM5EEICSIEHERFNTRNERE

AR5 ARFEICH] XX RF T REFHEIT, UTIORT 32ThH D ;
O BRI A0 D il OREEL - BRI IS FIRICRE V IAT B DO R
@ HMICE T 5 Ship to Ship J7 KD Fi 7] 75 DR
® #imItic3iF % Ship to Ship 720D i AT 45 DS

523 522 TRRLEZHIZBIT5BEDRITHE

5.2.2 THoR LI RIHIZB W T, BIRIO T A K74 U NRE SN BEORGHEREZhEh
Y, BMEHEROIIRICHTZY . BB LEOIFRIBIOAA FT7 A4 VREICE LT, #E LB
SRR CERBRED RIS 2 O F D3 72 STt BB S RFI R B S, MATRERR Z Pl
BRI 72 SNTWATZ BRHZERITDNDER TH 5,

(1) BRBRERH T3 D AR ORELE « BRI FMAIZ RS V SATe B DT
> MESHTWFL
LW, TR L LTI L7 LNG OKKDLEBEL TWE 2 A EB LY,
FENTE T TIIRTTIE RV E WS FEfR b - 7o
» Truck to Ship 5=\ - Shore to Ship U DWW Tik, BEHIOTE KN HIFF T 5
EUND T ET, KRR ABREE & BRI OTE KARHNZ HS < BRIl 25835 2 &
L
> Ship to Ship FRUZ DN TiH, KIRT ABREHR & LNG /N> B — O TE KA D A
TiX, KKDPBLREOHBL YV RE <D LIMBEORIEDOATIHF LW E WS Z
& T WD 7R BT HUE 2 T O T P SGHEAR & LT, il ESER IR & —0WEb
MEPTA T Dt EOW EE IS Z N A 5 Z L IC X D kIRl 2 /545 2 &
L
> WM L7 LNG OF ALY I 2 b—a U ETWD, YIalb—va U fliRkEed &
(A AR (9m) ZRRE L7

-76.



(2) &Mz % Ship to Ship F D FElii i 75 DR

>

BN R 2 b= AW I 2L —a kD B I DR L
LT, B SAE 2 DT Et L7

BEOEH T I 2L —Ta URERES LIC, BRE SRS (JEGH 10m/s « 3%
 1m) - BERSRME (AGE 12m/s « & 1m) Z2&MICHTIEH L Z ik b, &M
DEHEY R a2 b—va v EE LIEEROEEY R 2 b—y 3 VOEICHTIZ->T
X, AN O D S EKED (7> F EoRB - SRR 1 2 - @E (5 v ¥ ko
FRBA - AZBURRAT 4 2507 12530 T L 7=

W OB Y R 2 L— 3 > O FEREEBUTE I LIZ D o igino =72,
BEHERZZ 0> 5 FRBIE ORGE £ CIERER TE T

EWNTAY B > ZERENRVRILFIZEB W T, S B U 73RN E L CRR
WCEM L, HEITFHEDR L T DIGEDOREMT D Z ENEE L E W I
ol ey

K OB BT, IFOXNGEERT 22 & Lieods

o RRTABEMR DT v X 7 A4 NETHMAlZ KR £ THRIT 52 &

o WBEREICBOTIE, LNG S b —O/EE%E2 BT 5 Z &

o IRNEIY ~OXKE LT, BIERIRIEEEOTENNEE LN &

(3) #yAHIZI51F % Ship to Ship J7=oD Ffii vl 5 DRFT

>

B R 2 b — X W I 2 L—a kD BRI DR ERR &
LC, BB - MRS & o BERRE EEE O B iE 2 O ET LTz
BEOEH Y I 2 b—va URERE S L0, RE S ERSM (BE 10m/s - 3
wlm) - BEARSRME (EGE 12m/s « B 1m) A EATICH UIH D Z Elck v, #
W Ial—varaFEiLiz

EHHPOEN Y I 2 L—3 g O EREEUTRM ORE I LIL D 227
DoToiodd, BEEERL - WUEDE - M & OBERREEBEIC 230> 5 B O BGE E TR
TE TV

LNG 732 J1 — 7 S A~ O EALIZ B L T, ARE T OB ITIEIZ AT R, 1272
L. IRVEY 2B [ET 25 & REPITIE LR EHE L

SR D OBERZIZES LT, (REE R ORI IR E T 20

-77.



524 523 ZHFATHE SN -ELRE

5.2.3 I E 2 THIH SN R AE T NEIURT, 7ok, I 2Ol S U7 IR ELIR,
SRR DS ENEOVRE E B 2 508, B 5 AFEORFHIB W TIL, METoEfEIzs VT,
LUFIOR LTSN OREEBIT O 2 e NEZ D,

(1) BRBRERHGT 30 D ARl OREEE « BRI S FIMRICRE 0 AT B DI FT
> MEINDFHT, RM L7 LNG OKEDHLTERND)?
> BEINDIFHCBITHHEREDORMEL V., VA7 LXROMG
> i BB SRR & oo A
KGRI 3517 D IEBI A O BRI OHE & o 7o i BB SR & omHEENE D
HAKME
> BISSHRITHR 2 B AEISFIEEO R E BT S HE# O fEt

(2) HRENZFT %5 Ship to Ship F7 = FiE Al 453 D F gt
> BRI (JRGE - IS ORIE) O EIC AT 72 HREE
> ANUB V7T HEMASME (BGE - e ORI O EIC T o MEE
> B E OEWICHEAS | KIE T O SN B O

(3) &z #1F % Ship to Ship J7 2o Ei Al 5 DR
> BEEHGSIE ORGE - B - MUER - s & OBERRIERREOBIE) OBUEIC M T HEE
> NUBY T LERARE (R - Bm - HUER - i & OBERE D BEE)
DFREN T T ARLE
> PRE L OENZES LS EATTICR T D E i B OBET
> EWNBHNCIH 72 LNG /S 1 U o 7 S8 5E IR BT 2 it

-78.



Ffk ERZEEEOHECHELGEEROEE

1

ExLBHM

FBUTRATA BT A OYGETIZANT T2fiA Tt L7eRERZ B E 2 LNG XU Y v T DFE
FEICER LT, EEEMICHEE LTHR > TV DL FHEEZ /R L, EOMRICHIT TREEE X
DNLFHAEMT HZLI2LY, AAPEBREZEEELZ FENICRIETE LR 91T 5
DICMBIRNEFEEBETHZ L L L, BEMICIE, BURITA 7 A4 OWGETIZHT 727
BRERNS, HEZEEEOWREICTT TRETE D L) RAWRRER - REXOBATO N
A RTA L OEPEBREZEEELY b EICAEKMMEIh TS XS REREZHH L, Z0HEHE
DHFDEELEEEOYIEREN R EZEZONLIFHEL LV E L DT,

2 ERLREEEADRERE

21 IGFO—F 8.4.1 DHIERE

ARIFIZBWT QC/DC ZHEMT 5 2 ENERINTWD SR L TV D52, HEIck->TiE

77 VIO THERICRREZ S ZENEY R EbH 5720, 77 U VIkD bk HBIEN
VEEEZD,

2.2 IGFO— K 8.5.5 DRIEIRE

HAZ N —%4T 5 #HZ AT ~&, B, VEFy R 3 EHARRNL X 7 %

T, XA NR=F A NIV T NS Z 7 FTHAFERR T CHAT L CTHRIEEAR VO TR0

LERD,

23 IGFa—F (5.6.5) ~OWMANIEZE

IGC =— K 5.6.5 |23 C Manifold liquid line ® Sampling line {33V 7 % 2 2117 5 Z &
DERINTWDER, IGF 22— R TIEY 7Y 7T 280N, N v 7y

FNNVT NI D TGN T ) o Tl L 2 583 572, IGC =2 — R flfi &

FRRICY TV TSN T 2 2T D ZEREELNVEER D,

-79.



-80.



ENVim ZEEH

-81.



-82.



-€Q-

SEEHA

Interim IGF =— K & OFHE A

IGFa—F Interim IGF 23— K
A
HAES BAIRE BAES HAIRE
[y AU 2] ek, BIBICERENTINS &Y 7 ISR IGFa—FTgmancs,
0013 | BIUEH IR EBE L USRRRE A S BET B T & AH | _ (EHDEME T O TAE L8
et 2 > o B MR B ISR T 5 2 LR LS, Sl
7R OBE, FRRUAY N U > TR
B OB, BRRUS Y H Y v SRIEE, M E RS 5 \ o \
TR . e HABR OIS, BRROBRRER AELBEESCEED
T EBCRDSNBRETIHA~OIRASR UGS TE 5 A ! we . L
S . o o BERVFENDRAEDL T ORMAD BN EEEAKE | IGF1— KTl [FRADIEAE] 126
3.2.9 K5 LBRENOBEIRLDE LATAERSAL, B2ED | 309 RN : o N
S U o T3 &< HRMBOMA~DOI Y AR RUOEBAN TS | T2BHENBEATNS,
BT LY BELSEERE, YLBBE, KEREEATT o Bt D L I B
~NTOBHOERIREIC BV TH R &R LAV & S TR U * SO
LA NniEim Siun,
e E
- - 8.2-1(2) fafald, BHAARSELEISHRE LAVBRXEN—JICERL | |6GF a— Foirdikantn s,
T B,
IREEREE
MIAICIEARICKREBEEINTULWAWVWZ Y I7DBE, EYIDHZR
EB~OLTOER (BE, HEEE RoRE ThHkLe o
- - 8.5-1 BE) 12, MBREEO—E L ORI mEEREEs s | 1OF 77 FCElREATLS.
HAT 2RISR T S €A hIER SR, FED, UTHAS
PO & v 7 DERIERD bk,
_ IGFa— FCl [EBRVEH) 0B
MIERER (SSU) FRAEEEAMEBB LT LTS & &, ML, JEEEIC | e J
NP Y SEBICIE, SYhU Y ST HBRVERO PR IR ST L S0 £ 8, I, Trmm | R T
8.5.7 8.5-8 T4 % SR IEIF © % 2 & 5 (SO IER LB S 0 | —5C [HHE LA IR0 & 14T

ESDBEZITI 2 &M TED &5, MBERBIE (SSL) XIEE
EDOFREMBABITNEARSAL,

7eESDY R T LZEBA BT NIEE 540,

LTITH £ &) D&REFIFHIBREINT
Wa,




$8-

IGF a—F

Interim IGF 32— K

EES
BAIES BAINE BAIES BAIKNE
F ORISR OREE
EHEOESH 5853 ICL YERSI NS ERRAEE W EHDE
LIBT3 £ COREBEIE, 1673 TIHWEEIND
LOETB, HEL, F—UEEEEL, LYENEBRALE
THBEMTFENDHEE, ZORY TREL, CFa =Ko, THEAOEXILS
TIR—IL FOEEENFEZFROIEMELT, Y—CEEE | BoWThhNhESWA] EhoTWL
558 858 RUISA2- 2RI AOMMIME (EESORERS | oo | ° L CRVBAPERSAAVRY, FROGHOOLAER | 5, v
16.7.3-7 ek R OEEE COBE) I, RICRIEUTCHS = LA 2 EF TORBOVMELZSHICHE L A NIEE oA | (ERIEFHER LY 65805
v, v < XBHAROT, RENROE
3600U / BR (7)) £5L)
U: 5S4 %T 2RI BIET7L —VRE (m3)
BR: fif & BE L% {E & DRI TAR S N-RXRHEREE
(M3/N)RiE. 5BOLBTABNE WS
IGFa— FTIkBIBREnTWL 3,
PRI 1, BAR, LBEREXEHASFE BT | (BREELTOEATEELD
a5\, ZOMOHAREEMEZBBI Y255, MM | T IGFa— KTl BHE2R0E
- - 8510 | s, 06208 F IV EENRBAINAHREOS | HOBIHAIATNG, $EHT
5 FRICHE L BT hIEE B AL, W H - BOT. EEAR
DEERL)
PRESEE D EHANL B
BRREEROEEIC L 2B 1=y F & T BT
B o84 TCEBE, BMEE L 7101E, DBECEDRY
15.4.11 - - IGF a— FTEBmahTtwns,

JIER, 2y HREMBERVHFRINIEEHRMLLY TO
Ky LEOIDFTICREERE 5P LRRT 2 REZ KIS
BTN 5780,




-CQ-

IGF a—F

Interim IGF 32— K

HEE R

RANES RAAE HMENES HMAIARE

R B R R O

WD TRER, NvhYYTRT—vavhoins

IBICHdReRGHrofliflcehiinidhoin, 4% AR ST

BETE, ZOBAICBEVTRO DA HQ)ICRES 2818, PR S R FIEFTA & EFIRVEIC & Y SA T A

T, 0% - S kﬁﬁ@ﬁ%m,gifﬁ% b@%%f ;)@w A GFa— Kol TS o8]
15.5.1 HRVETRDTE S DTRITAUEL 5, 155-1 | MERDBL, HEBFMTL Y SENRUS Y FRMEBIAT | 0oy

(1) a7 FEH, 2v 7 RUKV15411 TERINZHZEIC XA NS SA W, BRIEER L GBEL S YEFIER | = °

T 7 REDER SN FNE s

(2) 8.5.3 RU'11.5.1-7. CER S h 2 & REIEFH+ O

() =17 4 VEFRU BENEM ORI

Ko b REBO A ZRHER , . .

HRABRBREZHC L7 SRICHRDRAM S NABRICHKT . e
NYHY IS4V ERGK Y PRBTH BRI S Wizl 5WE’:E;;&;%WW%AWWEFﬁf:nw g | 1GFTT F T SRR 1B 3
- A AR ES JAY S E RS @ AN £N “
1653 B, Sy n Y HEBRIENT, ARIEERERT 5L | 00 | s B BHABMENT D,
ENAN

LHISHFEERTERITNIEROAL,
17~18 &=

EEICBT 2 RE - = IGF a— FT@imEhTuha,
2%

bL—=v7ICET 2HRE

IGF 3— FT8maEnctund,




-98-



-L.8-

SEER 2

BATD

BRI A R T4 L DBEENZID =D D5 HrE (Ship to Ship 70

HBAES | BUAR B, WREA IGF Code JR3Z
52 hU o) Elt, BIBEERENTNS &> 7 1HE BB ERISFERED SR 5 2 RETHA L > 7 RFHIGEE 1< 2:2:3 Bunkering means the transfer of liquid or gaseous fuel from land based or foating
2.2.1-3 G B AN, EE facilities into a ships' permanent tanks or connection of portable tanks to the fuel supply
system.
321 EEBORSUREENE etem 3.2.1 The safety, reliability and dependability of the systems shall be equivalent to that
EBOREMRWMEEME, FRROEEOTHROHE L AETHTNIER DAL, achieved with new and comparable conventional oil-fuelled main and auxiliary machinery.
PR 3 R 3.2.2 The probability and consequences of fuel-related hazards shall be limited to a
ARHCIRD e - ' o )
322 FRRBRIEE, BEEE, ROEERURLEEORERUREE LY RNRCIAATREE DA, HAREREY 2/ EREEOREARE | BESE rrinimum (hiougn arrangement and system desien. such as ventiation, detection and sefety
LiBD, BERREEAER LA TR S5, actions. In the event of gas leakage or failure of the risk reducing measures, necessary safety
actions shall be initiated.
323 HZEFER R DT T 3.2.3 The design philosophy shall ensure that risk reducing measures and safety actions
HRBKER R, BEBRBOY RV EFEERVREEBEN TR TEAVBNORRISOBALAWNL S ICKFT L AETNIER S AL, for the gas fuel installation do not lead to an unacceptable loss of power.
304 eI ORIME f— 3.2.4 Hazardous areas shall be restricted, as far as practicable, to minimize the potential
ERRIBATIE, ME, ABRURBOREMAIEL I BENL Y R/ EZRSTHLOHIC, RITAELGRYBME LATAERESAL, risks that might affect the safety of the ship, persons on board, and equipment.
325 ERRIBRICRET 5 %0E f— 3.2.5 Equipment installed in hazardous areas shall be minimized to that required for
ERIGATICERE T 2 3 mITEMETARAL O ICREL TRAE L, »2, @BYICERINEFAIERSE L, operational purposes and shall be suitably and appropriately certified.
306 HZRDHE f— 3.2.6 Unintended accumulation of explosive, flammable or toxic gas concentrations shall be
IERME, AMERIEEEEET 2 ARIE, BRLAVWEENELEVLELS ICLATAERLRL, prevented.
3.27 zgi;gg:m SR 1 (258 & N (AU B 7 Lo, HHEE 4 3.2.7 System components shall be protected against external damages.
328 ERRIBRRICH 1 B RAR — 3.2.8 Sources of ignition in hazardous areas shall be minimized to reduce the probability of
FERIBIAOFICRIE, BROFTEELZERT 27-0ICR/NE LETRIERL AL, explosions.
72RO, FERRU/NYHY YT HE 3.2.9 It shall be arranged for safe and suitable fuel supply, storage and bunkering arrangements
329 RO, BTREUNY DY > 7#EIR, BEERESE I LR CROONZRETHANDERAARVETBATE S L ICREN2BYALDE L — capable of receiving and containing the fuel in the required state without leakage.
BINERLEN, B2 EDOBHICL Y RERGEERE, YZFREE, AEREZET TR TOBBOERAREICEVWTHIZRE LAWE S ICEKEFL Other than when necessary for safety reasons, the system shall be designed to prevent venting
RIFNIER 5L, under all normal operating conditions including idle periods.
3210 EHEADES — 3.2.10 Piping systems, containment and over-pressure relief arrangements that are of
HRARE, BNRERCEDRD LEEBIE, BERICEST 2 L5 & BERUVEISIARFAEERSEL, suitable design, construction and installation for their intended application shall be provided.
3211 W, RERUVERESR — 3.2.11 Machinery, systems and components shall be designed, constructed, installed,
RS, BBERUOBRERIE, RETEBCIZREIERING LS, T, BUE, T, & RIERCREI NG TNEROARL, operated, maintained and protected to ensure safe and reliable operation.
3213 REDREMRVERENE o 3.2.13 Suitable control, alarm, monitoring and shutdown systems shall be provided to ensure safe
REOZSURVEBIEZRER Y 2720, BUAHE, B BERERCEFRERBELZRISTNERLRL, and reliable operation.
3.2.14 Z:i:‘izzi;gﬁ;ﬁ?5?‘/\*’th)lzii&(fi%ﬁﬁt‘OL CEB L CRE LA AL HEREZ 3.2.14 Fixed gas detection suitable for all spaces and areas concerned shall be arranged.
B B, & - \ B a8 o
32.15 REIRE, BERBRUEAIIE o 3.2.15 Fire detection, protection and extinction measures appropriate to the hazards concerned
BRINDBRRICH L TEMRAKIRA, BHARTEISREZH CHITIER SR, shall be provided.
RHEREUESI X R Ry s N ORE 3.2.16 Commissioning, trials and maintenance of fuel systems and gas utilization machinery shall
3.2.16 IRRIRE R MBS | KRR 2 AT 2 B0 ERAER, BLAEERUA V7R, BRET 22eMH, HHERVY RBMTA2HDELA HEEE ) ) o o
R S, satisfy the goal in terms of safety, availability and reliability.
BEEEDYIE 3.2.17 The technical documentation shall permit an assessment of the compliance of the system
3.2.17 B EICLY, ZBERUERERICOWT, BAINZHEH, 14 K54, RSN FHMEEL O ICRLM, FFTELE RIHREEEICE HEEEE and its components with the applicable rules, guidelines, design standards used and the
THRACHAEL TVWA I LERRTER LS ICLATNIERS AL, principles related to safety, availability, maintainability and reliability.
5.10.1 BE T 5.10.1 Drip trays shall be fitted where leakage may occur which can cause damage to the
OIS & Y I EIEEICBIB S ERI L S 2 BAXIERHOFELZ I 2 BEOFHBRAFLEARBHICIE, FUy T hLA2ZTARTRERSRL, ship structure or where limitation of the area which is effected from a spill is necessary.
811 —f& % 8.1.1 The goal of this chapter is to provide for suitable systems on board the ship to ensure that

ABOBEMIE, A8, RERUMHAICHERERIFTZEHL

R AT D 7o OICEY R RBE A D & TH D,

bunkering can be conducted without causing danger to persons, the environment or the ship.
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HAUES | BAANE B HRERT IGF Code &3
o ETREE - 8.2.1.1 The piping system for transfer of fuel to the storage tank shall be designed such that any
- FRE Y 7 ~EEBRET 20 0ERE IR, UZLEEBELOORANAL, RENIMMICHRERIFTIEARVESI TLATNIER SR, e leakage from the piping system cannot cause danger to personnel, the environment or the ship.
. o . R u . . L e i e 8.3.1.1 The bunkering station shall be located on open deck so that sufficient natural ventilation
NYAYYTRT—vaviy, BRBEAASTSICITONZBEBRFRLICREL AFNIERLSHL, NYh Y I RT— 3 A BB R X FBISISAT & . = s . . . . . . . . .
8.3.1-1 , N N Ny AY Vv TRTF—=av is provided. Closed or semi-enclosed bunkering stations shall be subject to special consideration
BBHFAICIE, VR ZFHEICE Y ERIOERELOBITNELSH L, . X
within the risk assessment.
. o » o » _ y " N RN - . 8.3.1.2 Connections and piping shall be so positioned and arranged that any damage to the fuel
EHRBRVRER, WAk ZRHEDOBEOBRIC S MMMAOEIENRG ICHETTRA AR OBHES| SR TEENMECAVWL S ICRELATAIEES . I = X . L
8.3.1-2 PN Ny HY VY TRT—> 3> piping does not cause damage to the ship's fuel containment system resulting in an uncontrolled
S gas discharge.
8.3.1-3 Ny HY YT RTF—=2avITid, HHLEBHARSICNEBT 22 EATED LS ICHEBEH L ATNER S AL, NYNY Y TRF—=>ay 8.3.1.3 Arrangements shall be made for safe management of any spilled fuel.
ol . L N e . - o . e 8.3.1.4 Suitable means shall be provided to relieve the pressure and remove liquid contents from
Ry TREBRON DY T FA v HbENERDL, BEEZRVBRLHOFEREHBR ATNIER LGV, HEFRIE, BILHT MR Z > 7 Xibo . i ) o ) o
8.3.1-4 . S R Ny HY VY TRT—2 3> pump suctions and bunker lines. Liquid is to be discharged to the liquefied gas fuel tanks or
WO RBATICEEERET 200 & LiFhidmniu, B .
other suitable location.
8.3.1.5 The surrounding hull or deck structures shall not be exposed to unacceptable cooling, in
8315 | AYAYUYIRT—vaviE, HHOREORE, ARORELEPREESFRTERVAMICS SSABLLOL LBITAEESEL, NHYIRTF =AY urrounding verr > unaceep et
case of leakage of fuel.
83156 CNG DAY AU YT RTF—2 avDHEICE, KRICHT 2MEOEE, FELER0ERNEROMERE ICEMT ZAREIC O VTERLELZLD R AU T RF—ay 8.3.1.6 For CNG bunkering stations, low temperature steel shielding shall be considered to
.3.1- -
ELBFNIEES L, 7 s determine if the escape of cold jets impinging on surrounding hull structure is possible.
. N e - . . . . o 8.3.2.1 Liquid and vapour hoses used for fuel transfer shall be compatible with the fuel and
8.3.2-1 DBEICERT 2RRVETHO R — R, BER REICET 2 b0 TRIFAEE S, Ny HYV T RF—ay .
suitable for the fuel temperature.
8.3.2.2 Hoses subject to tank pressure, or the discharge pressure of pumps or vapour
K20 DEAREH Y TH L < ERAEMEOHMEN B 2 —R(E, SYAY Y IR AR 2BAEND 5 EHUEOEAIH LT, BEL . ) e ) eep pumps orvapour
8.3.2-2 . . N HY VY TRT =23 v compressors, shall be designed for a bursting pressure not less than five times the maximum
BWESICHE LB ITNER S L, K . X
pressure the hose can be subjected to during bunkering.
8.4.1 The bunkering manifold shall be designed to withstand the external loads during bunkering.
RODUL IO AL Kl 53 h )Y RSB R BHEICHA SN2 &5 B LATRIEE B, o N b
. . . . » . . e connections at the bunkering station shall be of dry-disconnec e equipped wi
8.4.1 RYHYVTRTF—2a v OEERIE, FIATLAIT 724 hy 7YY I RIIECEHORRY Y B LBEEE B 7, P18 L OBRICHREIASHE LAaw Eg=5 Ty additional safety dry break-a agco ling/ self Searny ick eleaseyiheio pp\'n s shall be of a
N o o . N it r -aw: upli - 1 ul I . upl
FADLOL LEFAER AL, Thb0hy 7)Y 7l BENATAOLOE LETAEE bhEu, yew v coupting £a ping
standard type.
5 SUH Y SRR 5. . - . ided.
8.5.1 B UL T5A ImE, A b H R SF B 1t DB E B 5 PR S5 L, N h ) v TEE 8.5.1 An arrangement for purging fuel bunkering lines with inert gas shall be provided
HRADBHDOBIE . 8.5.2 The bunkering system shall be so arranged that no gas is discharged to the atmosphere
852 s " % RIS . Ny TEE
Ny h Uy TEBIR, BEAY I AOEALRICHANKGICKHESARVL D& LaTRIERS AL, during filling of storage tanks.
EoFH 8.5.3 A manually operated stop valve and a remote operated shutdown valve in series, or a
653 BN AY T T4 I, B0, FHIRETE 2 LD RRVCERREOESF%BEFICEIT 20, FHRERVERBRIEOBMAEITS 2 Lh RSP combined manually operated and remote valve shall be fitted in every bunkering line close to the
ReN 7
TELZREZIRIINER SRV, ERBESNIFIE, NvhH )y IEEOHEMBERD/ XIIMORERFHICEWTRETEZ H0 L L ITAIER i connecting point. It shall be possible to operate the remote valve in the control location for
B, bunkering operations and/or from another safe location.
FLvikE . 8.5.4 Means shall be provided for draining any fuel from the bunkering pipes upon completion of
85.4 " N B " . s . Ny hY Y TEE
NYAY Y TEITE, NvhHY) v TEEDRTERIC, XA U Y TEROBEE FLUIRET 2HHOFEEHA LI NIEE S0, operation.
AP =T AV ITROART7Y — 8.5.5 Bunkering lines shall be arranged for inerting and gas freeing. When not engaged in
8.5.5 NYAYTTA N, AF—TAVITROARZY =T ENTER LD L LRTNERS RV, AR 7Y —%iThiEWZ L OFEEIC OV TEHEE Nyh v TEE bunkering, the bunkering pipes shall be free of gas, unless the consequences of not gas freeing
TV, BRSINIGEERE, "VHUVIER, DFBICERESNBWE E T, HRT7Y—ShREE LAETIERSHL, are evaluated and approved.
N hUY T T4 > OkEH 8.5.6 In case bunkering lines are arranged with a cross-over it shall be ensured by suitable
8.5.6 BEONYHI T 5AVHERTELIICRBESNDGEICIE, BEATHAEICAYAY Y AIERL TOAWIABRS AW L2 EY L RHEE Ry h ) v TEE isolation arrangements that no fuel is transferred inadvertently to the ship side not in use for
ICEVERLABITNIEE 5L, bunkering.
FRBERDIE(E (SSL) . . . .
N N L . e e R _ N e - . N 8.5.7 A ship-shore link (SSL) or an equivalent means for automatic and manual ESD
8.5.7 NYAY Y TEBICIE, NVAY I TEEABROFEO ESD BIEEITI ZE&ATES &S, MEMBE (SSL) XIZAFOFEEEIRITNEE A Ny TER - X §
" communication to the bunkering source shall be fitted.
F O LR OB 8.5.8 If not demonstrated to be required at a higher value due to pressure surge considerations a
8.5.8 LEHOEH NS 853 LV ERENIERRESNIANRLICEHALT 2 COREEMIE, 16.73-TIRVARINLILDET D, 7L, V—VE% NohY v TEE default time as calculated in accordance with 16.7.3.7 from the trigger of the alarm to full closure
EEL, LYVRVEEALETHD LIS NDHAE, ZORY TlEiL, of the remote operated valve required by 8.5.3 shall be adjusted.
11.3.6 The bunkering station shall be separated by A-60 class divisions towards machiner
Ry YV IRTF—vavis, AMBEIIKE, BERS HEBTROAKOBRENENKES 5, [A60] RO (2L Y BE AE AR LS e o o e e e o
spaces of category A, accommodation, control stations and high fire risk spaces, except for
11316 | Lo £EL, SBRF—Savh, £v7, BRBCCAKOBRINIEE A ERIER RVERES, FEFRUZLICELT 5 KR RET 554 Kseme ’ gor ¢ i’ ’

15, TA-0] REeTBZENTE S,

spaces such as tanks, voids, auxiliary machinery spaces of little or no fire risk, sanitary and
similar spaces where the insulation standard may be reduced to class A-0.




-68-

HRAES

RANE

B, WRER

IGF Code &3

BI-LICRET 2KEHEE L, BRPIREOBHNEES Y 7 ICEL TV A, EREE, K 7E BWHIME, > hU YT EHIET 58, v h

11.5.2 The water spray system shall also provide coverage for boundaries of the superstructures,
compressor rooms, pump-rooms, cargo control rooms, bunkering control stations, bunkering

11.5.1-2 KRR
YUY T RATF—va vy RUBOBEAN W2 BIRE L OFEHEL 10 m UEHENTOEVESICH>TE, ZAODOERHES LS ICHBLATNIEL 540, > stations and any other normally occupied deck houses that face the storage tank on open decks
unless the tank is located 10 metres or more from the boundaries.
. N . o e N i _ . 11.6.1 A permanently installed dry chemical powder fire-extinguishing system shall be installed
SRORED LRETI1-OICNVHY VT RTF—2a v, BER R4 7 IHLMREAEBEERBLARTNERSHWL, DA ed 35kg/s UE . . . X K X
o . . ~ . . I e o . in the bunkering station area to cover all possible leak points. The capacity shall be at least 3.5
11.6.1-1 | T45 DHMIHT 28NEFT 2O THRITNELRSH L, SRERBRIRES ML XEOMIORELEHL LBZICFHRENMTASbOTHETRER S | AKR% .
A kg/s for a minimum of 45 s. The system shall be arranged for easy manual release from a safe
S location outside the protected area.
11.6.2 In addition to any other portable fire extinguishers that may be required elsewhere in IMO
NYDUY I AT =2 2 OEBI, RBIREST SBARMIMZ, S5< LD 5kg OREAHT 3 LEUAMALARE 1 HRE L& FLLADA i v omere © extine v he red
11.6.1-2 N KK RE instruments, one portable dry powder extinguisher of at least 5 kg capacity shall be located near
¢ the bunkering station.
12.5.2 Hazardous area zone 1
1252 1 BEBRBHTICIEROXBR EXHEE AT, - This zone includes, but is not limited to:
- ECE A BT 5 5 B8 IGLEASEBAT (121, EEES LU b, FHAEANCHY IR TF—2aY) . - enclosed or semi-enclosed spaces in which pipes containing fuel are located,
e.g. ducts around fuel pipes, semi-enclosed bunkering stations;
12.5.3 Hazardous area zone 2
2 BREBISATICIRROREX EXEEEET, . . . . S .
12.5.3 o N . o B iR This zone includes, but is not limited to areas within 1.5 m surrounding open or
- 1IERBISATOSMA 1.5 m LA 0 RTEFIR L0 XEX (3 FESSHT .
semi-enclosed spaces of zone 1.
I 13.3.5 Air inlets for hazardous enclosed spaces shall be taken from areas that, in the absence of
PE & N7 pRER o= S mAL the considered inlet, would be non-hazardous. Air inlets for non-hazardous enclosed spaces shall
{l I , wou -hazar us. Alri r -hazardou
1335 FERREISISA O ZTIA L, ZREAOA G WSS ICHFBIRIGAT & 42 KBICKE L AP hidh ok, FEFERIBIOZTIMALOE, BRISHT BEKE . P
" N N L o o be taken from non-hazardous areas at least 1.5 m away from the boundaries of any hazardous
DER N LD ED 15 m BEN/IBBRIGHTICRE LA TR 5B 0, area
13.7 Regulations for bunkering station
. = s . . » . . Bunkering stations that are not located on open deck shall be suitably ventilated to ensure that
FARARECRBISNGEWAYAY YT RTF =2 aviE, NYhY Y FEERICRAV L, ZRARZERICABICKRET 2700ic, BUICBR S I ' ) A ) . !
13.7 s . e e N N v s e BEEE any vapour being released during bunkering operations will be removed outside. If the natural
Fhigkomn, +92BRBRANIME LA WSS, 83.1-1.TERIND YR 7> T, BEABREBZRITIATNIELSA, L . K o o ) X
ventilation is not sufficient, mechanical ventilation shall be provided in accordance with the risk
assessment required by 8.3.1.1.
FHAE &R 15.3.1 Suitable instrumentation devices shall be fitted to allow a local and a remote reading of
15.3.1 N AUV T FTAVEBLTRTCONRBIEBRORLABTEAHEICT 270 ICTAXATIESR, HERVERRBTRRTE 2@EY) HEBHB A I, BERRVRSEE essential parameters to ensure a safe management of the whole fuel-gas equipment including
g simun, bunkering.
15.4.2 Overflow control
15.4.2.2 NYHY YT TAVIBREREEER % Z L RVBILH R VONBETRBIND Z L2 <CT®, SAIRMEBERES & IFMILL THEHT 2, B B BERUELEE 2. An additional sensor operating independently of the high liquid level alarm shall automatically
o WAEBBNICEBISEDH 5 1 20ty HEBRTAITAERS L, T = actuate a shutoff valve in a manner that will both avoid excessive liquid pressure in the
bunkering line and prevent the liquefied gas fuel tank from becoming liquid full.
15.4.11 Except for independent tanks of type C supplied with vacuum insulation system and
LRI OFFRILE bi \pd fuel ::I) h it yhpf I t: pi hall b ided with devi ; 1
ressure build-up fuel discharge unit, each fuel tank shall be provided with devices to measure
16411 | EEEMEEROEECL SISy b EETARTES Y 2547 CERE, SHHE Y I CR, SR LL RV IER, SO/ PREERUH | W, BRRURSEE prossur ° g _ b '
o e . _ . _ . - . and indicate the temperature of the fuel in at least three locations; at the bottom and middle of
BENs\mEBRAULY TR S LEO 3 HATIC EEFALERT 2EBZRIIATNEL LB, K o
the tank as well as the top of the tank below the highest allowable liquid level.
AREIRR VR 15.5.1 Control of the bunkeri hall b ible fi fe locati te fi the bunkeri
.5.1 Control of the bunkering shall be possible from a safe location remote from the bunkerin
Ny DYV TEEE, NYhUYTRT—2 arh bBNIBICH 2 REWBIN SHETEATNER LV, BFIBHIE, ZOBATICHLTRD(1) . . . ¢ ’ . . ¢
N . . 12 o — o I station. At this location the tank pressure, tank temperature if required by 15.4.11, and tank level
15.5.1 POOIRET BER, BIRUERATE SO TRIRELSLL, HH, BERRURERE hall b itored. Remotel trolled val ired by 8.5.3 and 11.5.7 shall b ble of
.5. , B shall be monitored. Remotely controlled valves require .5.3 and 11.5.7 shall be capable o
O 22 9ED, 2> 2 RARY 15411 TERENABAL 5> 7 BEOER = _ ey e . aurec o e
N y . y being operated from this location. Overfill alarm and automatic shutdown shall also be indicated
(2) 8.5.3 RV 11.5.1-7. TER & N 2 @R HIEFHF OHIH . .
N _ at this location.
(3) # =7 4 VEFE RV AR OFR
15.5.2 2y FW%K@:&EEL%E@@ £ o " ‘ o ) . B, BT O RE 15.5.2 If the venﬂla.t'\on in the ducting.enc\cs'\ng the b\.mkering lines stops, an audible and visual
NYAYY IS4 ALK FABOBAEBANEILE LS, Av AU Y JHESHRICIRTRER+ R L aThiEh sk (158 8R) . alarm shall be provided at the bunkering control location, see also 15.8.
7Y B HARAES 15.5.3 If is detected in the ducti d the bunkering i dible and visual al
. . NN . i 1 o " B s R . " s 5. as is detected in the ducting around the bunkering lines an audible and visual alarm
15.5.3 NoHhY YT 74 EREE T PABTHIDRMENIIGE, NYAU Y THESICE VT, AIRABERERT S & &3 ICFEBEMTERIFnidL HHE, ERRVREEE € g_ X © X
. and emergency shutdown shall be provided at the bunkering control location.
A
16.7.3.5 All piping systems, including valves, fittings and associated equipment for handling fuel
£, BHPHRUHHERRERE S o OMEORBEAT T TOREER, FRIELE T SRECHE>T, BUD AU Y SFEBETIC . L PIpIne ¥ . ines and & aue anciin fue
16.7.3-5 - sk, TEERUER or vapours, shall be tested under normal operating conditions not later than at the first bunkering
H

KETHBINATIER S0,

operation, in accordance with the requirements of the Administration.
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85.8 KU 15.4.2-2. 1R FORAHKR GEMES OREREN STLAFOMREE TORM) &, RISRITEUTTHDI I L,

3600U / BR (#)

16.7.3.7 The closing time of the valve referred to in 8.5.8 and 15.4.2.2 (i.e. time from shutdown
signal initiation to complete valve closure) shall not be greater than:

3600U / BR (second)

where:
16.7.3-7 | U:E52% T 5RLICHEITST L—VRE (m3) Wbk, TFERUHEE U -yl | ¢ ting signal level (m3)
. = ullage volume at operating signal level (m3);
BR: #.£ BE L3811 £ OB TAB S BAMKBREE M3/, 5 BOWT AN LT e perafing =is _ -
BR = maximum bunkering rate agreed between ship and shore facility (m3/h); or
N N . ey P N e 5 seconds, whichever is the least.
N DYV TRER, NvHUYTR—ZARET—L, BETLMALELOERELERBL T, AHEHEICL>TELZY—VENDVHFRTEZENUT . . L
N The bunkering rate shall be adjusted to limit surge pressure on valve closure to an acceptable
7 2 1ZEH Z&,
- o level, taking into account the bunkering hose or arm, the ship and the shore piping systems,
where relevant.
18.2-3 the ship shall be provided with operational procedures including a suitably detailed fuel
IISIE, DS N ABARRIIRO NS 5 ) > Y, FREUBEOLHORBLRMET 52 EATES LS, WY CHEMMRENY = 270 % . @ e sip proviee " P y /
17.2.2-3 . Y - N Ny h Y TR handling manual, such that trained personnel can safely operate the fuel bunkering, storage and
BUERAFIEEEZHA B INIERSE 0,
transfer systems
18.4.2.1 The fuel handling manual required by 18.2.3 shall include but is not limited to:
.1 overall operation of the ship from dry-dock to dry-dock, including procedures for system cool
LW~ =a 7L down and warm up, bunker loading and, where appropriate, discharging, sampling, inerting and
17.22-3.0BEICL Y ERENDMBEEBE VY= 2 T, PECEHLROD)DHO)EEEBIINIELLEL, gas freeing;
1) ABADAEE TOMMODENLIRIE (EBDI —LE IV ROIA—LT Y7, ’YHY Y IRUBBISCTRE, Y7V, 41 F+—F4 >~ .2 bunker temperature and pressure control, alarm and safety systems;
7, HA7YV—%8) .3 system limitations, cool down rates and maximum fuel storage tank temperatures prior to
@) N>y hU Y FRE, EHEH, ZERRVRSER bunkering, including minimum fuel temperatures, maximum tank pressures, transfer rates, filling
Q) BRORERE, &7 ORKEN, BREE, FAHRERFRAY Y It 25RESCEBOHR, 7—V&7VHEE ~VHY Y THO) limits and sloshing limitations;
17.3.1 FERE v/ ORERE Ny h ) I .4 operation of inert gas systems;
4) 4 F7— b AREBORE .5 firefighting and emergency procedures: operation and maintenance of firefighting systems and
(5) HARUVZERBEOFIB : HNEBOBRER MRS, HCISHAFIOER use of extinguishing agents;
(6) BRI DFFIER O R S 720 DFERI 7 fEEE .6 specific fuel properties and special equipment needed for the safe handling of the particular
(7) BEX R U AR A 2 BB ORI R O DR fuel;
(8) REEMEBRUTLMHES (EHSNh2158) .7 fixed and portable gas detection operation and maintenance of equipment;
. RERIZEEBZ5| SR TEENLRROREFORIRONRD TR .8 emergency shutdown and emergency release systems, where fitted; and
.9 a description of the procedural actions to take in an emergency situation, such as leakage, fire
or potential fuel stratification resulting in rollover.
B 18.4.2.2 A fuel system schematic/piping and instrumentation diagram (P&ID) shall be
17.3.2 FRBED Y A ) > T OSBRI R UN Y A Y IR TF—2 a3 It EBOWER /FERVEREZEANICEBRLATNER SRV, £/, 4% Ny h ) v I reproduced and permanently mounted in the ship's bunker control station and at the bunker
HoER %M EICRE LA TSR 540, station.
18.4.1 Responsibilities
- 18.4.1.1 Before any bunkering operation commences, the master of the receiving ship or his
HiE ) X i
R " _ e o R PN representative and the representative of the bunkering source (Persons In Charge, PIC) shall:
1) Ny hU Y TFRL— 3 v ERHDEIC, ZANMOMERIIZORBILEGICNAYH Y ¥ I TOREKE (BLE) ERO@DB0)ETIT L, - : I ) . .
B o . R R — e .1 agree in writing the transfer procedure, including cooling down and if necessary, gassing up;
(a) BEFIBICET2EEICL 268 BHRUBERSSE, HRAT Yy TEFICTRTORBICE I 2BRABEXEERUVBEREZET LD, ) .
" " . . the maximum transfer rate at all stages and volume to be transferred;
17.5.4-1 (b) BERICEBEINZRICET 2BAICL 26 N hY Y TIEE

(©) XY hY Y I DEORLICET2F v 7 Y R FOERRUVES
(2) FRAADIBLE (Z, NP H Y Y IDRETHEIC, BRENIBEICOWT, Ny H U Y S TOBUEIMERRUBL LAY D Y/ ICET 2EHE
(D7 EHIGF - FIHEE 18 EOMERICRIATEEL LD, ) 2RIFEY, BETHI &,

.2 agree in writing action to be taken in an emergency; and

.3 complete and sign the bunker safety checklist.

18.4.1.2 Upon completion of bunkering operations the ship PIC shall receive and sign a Bunker
Delivery Note for the fuel delivered, containing at least the information specified in the annex to
part C-1, completed and signed by the bunkering source PIC.
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NYhY v TRIORER 18.4.3 Pre-bunkering verification

WD) N H Y T7%TIENC, Pt RD@DBE)EELNAYHY Y IHOERBEITWV, Nrh)yFOReICETE2F vy 7 YA MIXBELTRE 18.4.3.1 Prior to conducting bunkering operations, pre-bunkering verification including, but not

FTBHI L, limited to the following, shall be carried out and documented in the bunker safety checklist:

(a) MREEMELEIE (SSL) (EfmshzH8E) 28T T RTCOBENE .1 all communications methods, including ship shore link (SSL), if fitted;

(b) EE R H RRHEE & NN IR EB DIRME . .2 operation of fixed gas and fire detection equipment;

17.5.4-2 O ; _ Ny h Yy T ) . X

(c) = R RAEE DA .3 operation of portable gas detection equipment;

(d) EFBHIEFF DERAE .4 operation of remote controlled valves; and

(e) h— AR UH#F D Sig .5 inspection of hoses and couplings.

(2) MAADIBYUER VNV HY ¥ I TTOBYEHIBEICABLBRLE, N hHU Y I0R2IcBT5F 2y 7 U X MEERL, ToRER; ThnizZ e 18.4.3.2 Documentation of successful verification shall be indicated by the mutually agreed and

ENBLLTRBRTDI L, executed bunkering safety checklist signed by both PIC's.

18.4.4 Ship bunkering source communications
18.4.4.1 Communications shall be maintained between the ship PIC and the bunkering source
fRfgE N h Y v TTE DEE PIC at all times during the bunkering operation. In the event that communications cannot be

D) " hY T %T>TWBEIE, EH, MAOBYELEACHY VI TOBYE OB TERELA#IZTI 2, BENMEBTEAWVES, NvAHUYS maintained, bunkering shall stop and not resume until communications are restored.

L, & EET2ETAVHY I EBRELAVWI L, 18.4.4.2 Communication devices used in bunkering shall comply with recognized standards for

17.5.4-3 QN HY Y TOBRICERENDBEEEE, ARNELEROIEER-DDETDHI L, Ny h v IEE such devices acceptable to the Administration.

Q) BUFEFINAV AUV TIEDEITRTOABLDEENI DHKOBEFRAETH L, 18.4.4.3 PIC's shall have direct and immediate communication with all personnel involved in the

(4) BB ESD ~DBEDHITHR OND/NY H Y 7T e ORBERBE (SSL) XIEMEFDOFEIE, HRHTA £ 2 MR OHIER(HED ESD £B L B bunkering operation.

BohrbDETHI L, 18.4.4.4 The ship shore link (SSL) or equivalent means to a bunkering source provided for
automatic ESD communications, shall be compatible with the receiving ship and the delivering
facility ESD system.

" 18.4.5 Electrical bonding
EhiviEL Hoses, transfer arms, piping and fittings provided by the delivering facility used for bunkerin:
175.4-4 IER S NSRRI R — 2, BET -4, RERUEERTH > THERIID SRESNZ L OO LTE, BRNICERTSY, BY) | <y /e »ransier ams, piping and fnes p ’ ne factty "
_ el L = st g . shall be electrically continuous, suitably insulated and shall provide a level of safety compliant
ICHEBENDDET 21EN, FAENBEYERDLLEIR LB IDETEI L, ) )
with recognized standards.
18.4.6 Conditions for transfer
18.4.6.1 Warning signs shall be posted at the access points to the bunkering area listing fire
safety precautions during fuel transfer.
N 18.4.6.2 During the transfer operation, personnel in the bunkering manifold area shall be limited

BEOT DM . . ) S o .

. N N e oo . ey N _ to essential staff only. All staff engaged in duties or working in the vicinity of the operations shall

(D325 ) 7 d SUFAEET S ERT, MEBEROANZLLOLREERL F REERIA L, wear appropriate personal protective equipment (PPE). A failure to maintain the required

Q) BRIFED, VN LI T AL EOBFICES AR, DERABIKRSC L, BETHBCEET 5 XRFET 5T TOABR, BEYEAY e o S
conditions for transfer shall be cause to stop operations and transfer shall not be resumed unti

REFRELZZIEITD L. BEROLHDOMEDREFEMHIFTEAWERICIE, NV HU YT %EEFELEL, BRSWZEENBENZET VAT % _ - pop

BELALCE all required conditions are met.

17.5.4-5 P e Noh IR 18.4.6.3 Where bunkering is to take place via the installation of portable tanks, the procedure

@) AR g 7 IcLY N hY IR ThNBEE, —HRE O 2V I RUEBOBEOREEEMENTLMEEHRTELFIEL T 22 &, Ak
2 ~OWAHIE, MEICEBMINDIENCITIb0EL, HEICERTIMICHEL Y /2 BYICEET S 2 &,

(4) ARIcEANICRBIAEWR Y I OBAICE, TRTOBELRRY 72T L (BRE, ), ROEE, *LEED) OMMOBKEB~0ERIX
[y hU T ] O—ETHY, NrHY Y ITHDHMT 2RICTET S €5 2 &, MBRISBRMITHRIE, FRK % > 7 OERR OIS L IZTHhAE N
&,

shall provide an equivalent level of safety as integrated fuel tanks and systems. Portable tanks
shall be filled prior to loading on board the ship and shall be properly secured prior to connection
to the fuel system.

18.4.6.4 For tanks not permanently installed in the ship, the connection of all necessary tank
systems (piping, controls, safety system, relief system, etc.) to the fuel system of the ship is part
of the "bunkering" process and shall be finished prior to ship departure from the bunkering
source. Connecting and disconnecting of portable tanks during the sea voyage or manoeuvring is
not permitted.

<#BAIRA GF fRICIXEH4 L. B%F £ TICIGF Code DA
19 bL—=v7

19.1 B

ZOBEORMNIE, T0A— FAEASINZMAICERT 2MEN BN LERERFL, IIEE2Z2. BREVBATLWIZLERRETIIETT,

19.2 Hae =4

BRERMIE, BESN STCW ZNB LU a— FORBEEZERICAN, HREIEZ OHBOES KSR ZERT 2MMICEMRL TV 2MEH. MEBDEE
NEFBITI-HDBULENEENRT 27-H0IFEEZI. BELBEAEE>TWI I EERIELETNIEE AL,

fL—z=v2

19 TRAINING

19.1 Goal

The goal of this chapter is to ensure that seafarers on board ships to which this Code applies are
adequately qualified, trained and experienced.

19.2 Functional requirements

Companies shall ensure that seafarers on board ships using gases or other low-flashpoint

fuels shall have completed training to attain the abilities that are appropriate to the capacity to
be filled and duties and responsibilities to be taken up, taking into account the provisions given
in the STCW Convention and Code, as amended.
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(1) fiptt (LNG /8> —fR)

O mEEBEEE

FBEIBTIRSHEEEL LT, INTOBEERLHEERT 2, /-, EREEHZEERET
%,

@ EREEH

HEEERAEORBEEOT. SSARICLS ING BEOEER VLS - BHKICE L TEET 2,

EEY

IGF Code |- EAF#I A EH74 L

(2) LNG /3> h —fin

@ LNG B BB RITE MR
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SEER I

BATD

PR 2L A KT A4 L DEEMWZTD 2D D/HEE (Truck to Ship /=)

HBAES | BUAR B HRERT IGF Code JR3Z
[Ny hUv s Lt BIEEBENTND R 2 (iR B LR TR ST B - L AT A v 4 E) S | 2.2.3 Bunkering means the transfer of liquid or gaseous fuel from land based or floating
2.2.1-3 G B AN, EE facilities into a ships' permanent tanks or connection of portable tanks to the fuel supply
system.
321 EEBORSUREENE etem 3.2.1 The safety, reliability and dependability of the systems shall be equivalent to that
EBOREMRWMEEME, FRROEEOTHROHE L AETHTNIER DAL, achieved with new and comparable conventional oil-fuelled main and auxiliary machinery.
PR 3 R 3.2.2 The probability and consequences of fuel-related hazards shall be limited to a
ARHCIRD e - . o )
322 FRRBRIEE, BEEE, ROEERURLEEORERUREE LY RNRCIAATREE DA, HAREREY 2/ EREEOREARE | BESE rinimum (rougn arrangement and system design, such & ventiation, detection and safety
LiBD, BERREEAER LA TR S5, actions. In the event of gas leakage or failure of the risk reducing measures, necessary safety
actions shall be initiated.
323 HZEFER R DT T 3.2.3 The design philosophy shall ensure that risk reducing measures and safety actions
HRBKER R, BEERBOY RV EFEERVREEBENFRTEAVBNOERISOBA DAWNL S ICKEFT LA THIER S AL, for the gas fuel installation do not lead to an unacceptable loss of power.
304 eI ORIME f— 3.2.4 Hazardous areas shall be restricted, as far as practicable, to minimize the potential
ERRIBATIE, ME, ABRURBOREMAIEL I BENL Y R/ EZRSTHLOHIC, RITAELGRYBME LATAERESAL, risks that might affect the safety of the ship, persons on board, and equipment.
325 ERRIBRICRET 5 %0E f— 3.2.5 Equipment installed in hazardous areas shall be minimized to that required for
ERIGATICERE T 2 3 mITEMETARAL O ICREL TRAE L, »2, @BYICERINEFAIERSE L, operational purposes and shall be suitably and appropriately certified.
306 HZRDHE f— 3.2.6 Unintended accumulation of explosive, flammable or toxic gas concentrations shall be
ERY, AMERIEEEEETEARIE, BRILAVWEENELEVELS ICLAFRER LR, prevented.
3.27 zgi;gg:m SR 1 (258 & N (AU B 7 Lo, HHEE 4 3.2.7 System components shall be protected against external damages.
328 ERRIBRRICH 1 B RAR — 3.2.8 Sources of ignition in hazardous areas shall be minimized to reduce the probability of
FERIBIAOFICRIE, BROFTEELZERT 27-0ICR/NE LETRIERL AL, explosions.
72RO, FERRU/NYHY YT HE 3.2.9 It shall be arranged for safe and suitable fuel supply, storage and bunkering arrangements
329 RO, BTREUNY DY > 7#EIR, BEERESE I LR CROONZRETHANDERAARVETBATE S L ICREN2BYALDE L — capable of receiving and containing the fuel in the required state without leakage.
BINERLEN, B2 EDOBHICL Y RERGEERE, YZFREE, AEREZET TR TOBBOERAREICEVWTHIZRE LAWE S ICEKEFL Other than when necessary for safety reasons, the system shall be designed to prevent venting
RIFNIER 5L, under all normal operating conditions including idle periods.
3210 EHEADES — 3.2.10 Piping systems, containment and over-pressure relief arrangements that are of
HRARE, BNRERUCEDRD LEEBIE, SARICEST 2 L5 & BERUEIIALFAEER SV, suitable design, construction and installation for their intended application shall be provided.
3211 W, RERUVERESR — 3.2.11 Machinery, systems and components shall be designed, constructed, installed,
RS, BBERUOBRERIE, RETEBCIZREIERING LS, T, BUE, T, & RIERCREI NG TNEROARL, operated, maintained and protected to ensure safe and reliable operation.
3213 REDREMRVERENE o 3.2.13 Suitable control, alarm, monitoring and shutdown systems shall be provided to ensure safe
REOZSURVEBIEZRER Y 2720, BUAHE, B BERERCEFRERBELZRISTNERLRL, and reliable operation.
3.2.14 Z:i:‘izzi;gﬁ;ﬁ?5?‘/\*’th)lzii&(fi%ﬁﬁt‘OL CEB L CRE LA AL HREZ ¢ 3.2.14 Fixed gas detection suitable for all spaces and areas concerned shall be arranged.
B B, & - \ B a8 o
32.15 REIRE, BERBRUEAIIE o 3.2.15 Fire detection, protection and extinction measures appropriate to the hazards concerned
BRINDBRRICH L TEMRAKIRA, BHARTEISREZH CHITIER SR, shall be provided.
RHEREUESI X R Ry s N ORE 3.2.16 Commissioning, trials and maintenance of fuel systems and gas utilization machinery shall
3.2.16 IRRIRE R MBS | KRR 2 AT 2 B0 ERAER, BLAEERUA V7R, BRET 22eMH, HHERVY RBMTA2HDELA HEEE ) ) I o
R S, satisfy the goal in terms of safety, availability and reliability.
BEEEDYIE 3.2.17 The technical documentation shall permit an assessment of the compliance of the system
3.2.17 B EICLY, ZBERUERERICOWT, BAINZHEH, 14 K54, RSN FHMEEL O ICRLM, FFTELE RIHREEEICE HEEEE and its components with the applicable rules, guidelines, design standards used and the
THRACHAEL TVWA I LERRTER LS ICLATNIERS AL, principles related to safety, availability, maintainability and reliability.
5.10.1 BE T 5.10.1 Drip trays shall be fitted where leakage may occur which can cause damage to the
OIS & Y I EIEEICBIB S ERI L S 2 BAXIERHOFELZ I 2 BEOFHBRAFLEARBHICIE, FUy T hLA2ZTARTRERSRL, ship structure or where limitation of the area which is effected from a spill is necessary.
811 —f& % 8.1.1 The goal of this chapter is to provide for suitable systems on board the ship to ensure that

ABOBEMIE, A8, RERUMHAICHERERIFTZEHL

R AT D 7o OICEY R RBE A D & TH D,

bunkering can be conducted without causing danger to persons, the environment or the ship.
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HAUES | BAANE B HRERT IGF Code &3
o ETREE - 8.2.1.1 The piping system for transfer of fuel to the storage tank shall be designed such that any
- FRE Y 7 ~EEBRET 20 0ERE IR, UZLEEBELOORANAL, RENIMMICHRERIFTIEARVESI TLATNIER SR, e leakage from the piping system cannot cause danger to personnel, the environment or the ship.
. o . R u . . L e i e 8.3.1.1 The bunkering station shall be located on open deck so that sufficient natural ventilation
NYAYYTRT—vaviy, BRBEAASTSICITONZBEBRFRLICREL AFNIERLSHL, NYh Y I RT— 3 A BB R X FBISISAT & . = s . . . . . . . . .
8.3.1-1 , N N Ny AY Vv TRTF—=av is provided. Closed or semi-enclosed bunkering stations shall be subject to special consideration
BBHFAICIE, VR ZFHEICE Y ERIOERELOBITNELSH L, . X
within the risk assessment.
. o » o » _ y " N RN - . 8.3.1.2 Connections and piping shall be so positioned and arranged that any damage to the fuel
EHRBRVRER, WAk ZRHEDOBEOBRIC S MMMAOEIENRG ICHETTRA AR OBHES| SR TEENMECAVWL S ICRELATAIEES . I = X . L
8.3.1-2 PN Ny HY VY TRT—> 3> piping does not cause damage to the ship's fuel containment system resulting in an uncontrolled
S gas discharge.
8.3.1-3 Ny HY YT RTF—=2avITid, HHLEBHARSICNEBT 22 EATED LS ICHEBEH L ATNER S AL, NYNY Y TRF—=>ay 8.3.1.3 Arrangements shall be made for safe management of any spilled fuel.
ol . L N e . - o . e 8.3.1.4 Suitable means shall be provided to relieve the pressure and remove liquid contents from
Ry TREBRON DY T FA v HbENERDL, BEEZRVBRLHOFEREHBR ATNIER LGV, HEFRIE, BILHT MR Z > 7 Xibo . i ) o ) o
8.3.1-4 . S R Ny HY VY TRT—2 3> pump suctions and bunker lines. Liquid is to be discharged to the liquefied gas fuel tanks or
WO RBATICEEERET 200 & LiFhidmniu, B .
other suitable location.
8.3.1.5 The surrounding hull or deck structures shall not be exposed to unacceptable cooling, in
8315 | AYAYUYIRT—vaviE, HHOREORE, ARORELEPREESFRTERVAMICS SSABLLOL LBITAEESEL, NHYIRTF =AY urrounding verr > unaceep et
case of leakage of fuel.
83156 CNG DAY AU YT RTF—2 avDHEICE, KRICHT 2MEOEE, FELER0ERNEROMERE ICEMT ZAREIC O VTERLELZLD R AU T RF—ay 8.3.1.6 For CNG bunkering stations, low temperature steel shielding shall be considered to
.3.1- -
ELBFNIEES L, 7 s determine if the escape of cold jets impinging on surrounding hull structure is possible.
. N e - . . . . o 8.3.2.1 Liquid and vapour hoses used for fuel transfer shall be compatible with the fuel and
8.3.2-1 DBEICERT 2RRVETHO R — R, BER REICET 2 b0 TRIFAEE S, Ny HYV T RF—ay .
suitable for the fuel temperature.
8.3.2.2 Hoses subject to tank pressure, or the discharge pressure of pumps or vapour
K20 DEAREH Y TH L < ERAEMEOHMEN B 2 —R(E, SYAY Y IR AR 2BAEND 5 EHUEOEAIH LT, BEL . ) e ) eep pumps orvapour
8.3.2-2 . . N HY VY TRT =23 v compressors, shall be designed for a bursting pressure not less than five times the maximum
BWESICHE LB ITNER S L, K . X
pressure the hose can be subjected to during bunkering.
8.4.1 The bunkering manifold shall be designed to withstand the external loads during bunkering.
RODUL IO AL Kl 53 h )Y RSB R BHEICHA SN2 &5 B LATRIEE B, o N b
. . . . » . . e connections at the bunkering station shall be of dry-disconnec e equipped wi
8.4.1 RYHYVTRTF—2a v OEERIE, FIATLAIT 724 hy 7YY I RIIECEHORRY Y B LBEEE B 7, P18 L OBRICHREIASHE LAaw Eg=5 Ty additional safety dry break-a agco ling/ self Searny ick eleaseyiheio pp\'n s shall be of a
N o o . N it r -aw: upli - 1 ul I . upl
FADLOL LEFAER AL, Thb0hy 7)Y 7l BENATAOLOE LETAEE bhEu, yew v coupting £a ping
standard type.
5 SUH Y SRR 5. . - . ided.
8.5.1 B UL T5A ImE, A b H R SF B 1t DB E B 5 PR S5 L, N h ) v TEE 8.5.1 An arrangement for purging fuel bunkering lines with inert gas shall be provided
HRADBHDOBIE . 8.5.2 The bunkering system shall be so arranged that no gas is discharged to the atmosphere
852 s " % RIS . Ny TEE
Ny h Uy TEBIR, BEAY I AOEALRICHANKGICKHESARVL D& LaTRIERS AL, during filling of storage tanks.
EoFH 8.5.3 A manually operated stop valve and a remote operated shutdown valve in series, or a
653 BN AY T T4 I, B0, FHIRETE 2 LD RRVCERREOESF%BEFICEIT 20, FHRERVERBRIEOBMAEITS 2 Lh RSP combined manually operated and remote valve shall be fitted in every bunkering line close to the
ReN 7
TELZREZIRIINER SRV, ERBESNIFIE, NvhH )y IEEOHEMBERD/ XIIMORERFHICEWTRETEZ H0 L L ITAIER i connecting point. It shall be possible to operate the remote valve in the control location for
B, bunkering operations and/or from another safe location.
FLvikE . 8.5.4 Means shall be provided for draining any fuel from the bunkering pipes upon completion of
85.4 " N B " . s . Ny hY Y TEE
NYAY Y TEITE, NvhHY) v TEEDRTERIC, XA U Y TEROBEE FLUIRET 2HHOFEEHA LI NIEE S0, operation.
AP =T AV ITROART7Y — 8.5.5 Bunkering lines shall be arranged for inerting and gas freeing. When not engaged in
8.5.5 NYAYTTA N, AF—TAVITROARZY =T ENTER LD L LRTNERS RV, AR 7Y —%iThiEWZ L OFEEIC OV TEHEE Nyh v TEE bunkering, the bunkering pipes shall be free of gas, unless the consequences of not gas freeing
TV, BRSINIGEERE, "VHUVIER, DFBICERESNBWE E T, HRT7Y—ShREE LAETIERSHL, are evaluated and approved.
N hUY T T4 > OkEH 8.5.6 In case bunkering lines are arranged with a cross-over it shall be ensured by suitable
8.5.6 BEONYHI T 5AVHERTELIICRBESNDGEICIE, BEATHAEICAYAY Y AIERL TOAWIABRS AW L2 EY L RHEE Ry h ) v TEE isolation arrangements that no fuel is transferred inadvertently to the ship side not in use for
ICEVERLABITNIEE 5L, bunkering.
FRBERDIE(E (SSL) . . . .
N N L . e e R _ N e - . N 8.5.7 A ship-shore link (SSL) or an equivalent means for automatic and manual ESD
8.5.7 NYAY Y TEBICIE, NVAY I TEEABROFEO ESD BIEEITI ZE&ATES &S, MEMBE (SSL) XIZAFOFEEEIRITNEE A Ny TER - X §
" communication to the bunkering source shall be fitted.
F O LR OB 8.5.8 If not demonstrated to be required at a higher value due to pressure surge considerations a
8.5.8 LEHOEH NS 853 LV ERENIERRESNIANRLICEHALT 2 COREEMIE, 16.73-TIRVARINLILDET D, 7L, V—VE% NohY v TEE default time as calculated in accordance with 16.7.3.7 from the trigger of the alarm to full closure
EEL, LYVRVEEALETHD LIS NDHAE, ZORY TlEiL, of the remote operated valve required by 8.5.3 shall be adjusted.
11.3.6 The bunkering station shall be separated by A-60 class divisions towards machiner
Ry YV IRTF—vavis, AMBEIIKE, BERS HEBTROAKOBRENENKES 5, [A60] RO (2L Y BE AE AR LS e o o e e e o
spaces of category A, accommodation, control stations and high fire risk spaces, except for
11316 | Lo £EL, SBRF—Savh, £v7, BRBCCAKOBRINIEE A ERIER RVERES, FEFRUZLICELT 5 KR RET 554 Kseme ’ gor ¢ i’ ’

15, TA-0] REeTBZENTE S,

spaces such as tanks, voids, auxiliary machinery spaces of little or no fire risk, sanitary and
similar spaces where the insulation standard may be reduced to class A-0.
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BI-LICRET 2KEHEE L, BRPIREOBHNEES Y 7 ICEL TV A, EREE, K 7E BWHIME, > hU YT EHIET 58, v h

11.5.2 The water spray system shall also provide coverage for boundaries of the superstructures,
compressor rooms, pump-rooms, cargo control rooms, bunkering control stations, bunkering

11.5.1-2 KRR
YUY T RATF—va vy RUBOBEAN W2 BIRE L OFEHEL 10 m UEHENTOEVESICH>TE, ZAODOERHES LS ICHBLATNIEL 540, > stations and any other normally occupied deck houses that face the storage tank on open decks
unless the tank is located 10 metres or more from the boundaries.
. N . o e N i _ . 11.6.1 A permanently installed dry chemical powder fire-extinguishing system shall be installed
IORAEN LRET 270NV H Y YT RT—vavicld, BERXF 747 IAVBRENEBEZRELLIThEEHh0, D ed 35ke/s BLE ) . . . K .
A N s - . - e e e o Y - in the bunkering station area to cover all possible leak points. The capacity shall be at least 3.5
11.6.1-1 | T45 DHMIHT 28NEFT 2O THRITNELRSH L, SRERBRIRES ML XEOMIORELEHL LBZICFHRENMTASbOTHETRER S | AKR% .
A kg/s for a minimum of 45 s. The system shall be arranged for easy manual release from a safe
S location outside the protected area.
11.6.2 In addition to any other portable fire extinguishers that may be required elsewhere in IMO
NYDUY I AT =2 2 OEBI, RBIREST SBARMIMZ, S5< LD 5kg OREAHT 3 LEUAMALARE 1 HRE L& FLLADA i v omere © extine v he red
11.6.1-2 N KK RE instruments, one portable dry powder extinguisher of at least 5 kg capacity shall be located near
¢ the bunkering station.
12.5.2 Hazardous area zone 1
1252 1 BEBRBHTICIEROXBR EXHEE AT, - This zone includes, but is not limited to:
- ECE A BT 5 5 B8 IGLEASEBAT (121, BERES X b, FEAENCHY Y ITRTF—2aY) . - enclosed or semi-enclosed spaces in which pipes containing fuel are located,
e.g. ducts around fuel pipes, semi-enclosed bunkering stations;
12.5.3 Hazardous area zone 2
2 BREBISATICIRROREX EXEEEET, . . . . S .
12.5.3 o N . o B iR This zone includes, but is not limited to areas within 1.5 m surrounding open or
- 1IERBISATOSMA 1.5 m LA 0 RTEFIR L0 XEX (3 FESSHT .
semi-enclosed spaces of zone 1.
I 13.3.5 Air inlets for hazardous enclosed spaces shall be taken from areas that, in the absence of
PE & N7 pRER o= S mAL the considered inlet, would be non-hazardous. Air inlets for non-hazardous enclosed spaces shall
{l I , wou -hazar us. Alri r -hazardou
1335 FERREISISA O ZTIA L, ZREAOA G WSS ICHFBIRIGAT & 42 KBICKE L AP hidh ok, FEFERIBIOZTIMALOE, BRISHT BEKE . P
" N N L o o be taken from non-hazardous areas at least 1.5 m away from the boundaries of any hazardous
DER N LD ED 15 m BEN/IBBRIGHTICRE LA TR 5B 0, area
13.7 Regulations for bunkering station
. = s . . - . Bunkering stations that are not located on open deck shall be suitably ventilated to ensure that
FBFREICERBINAWAYAY Y IRTF—vavid, AvhY v IEERICER VL, ZRBNEREICHARICBRET 27010, BYICBRS A . i K ) ) ) )
13.7 S o e s . N b ; - o BEAEE any vapour being released during bunkering operations will be removed outside. If the natural
Fhigkomn, +92BRBRANIME LA WSS, 83.1-1.TERIND YR 7> T, BEABREBZRITIATNIELSA, o L K - o ) X
ventilation is not sufficient, mechanical ventilation shall be provided in accordance with the risk
assessment required by 8.3.1.1.
FHAE &R 15.3.1 Suitable instrumentation devices shall be fitted to allow a local and a remote reading of
15.3.1 N AUV T FTAVEBLTRTCONRBIEBRORLABTEAHEICT 270 ICTAXATIESR, HERVERRBTRRTE 2@EY) HEBHB A I, BERRVRSEE essential parameters to ensure a safe management of the whole fuel-gas equipment including
g simun, bunkering.
15.4.2 Overflow control
15.4.2.2 NYHY YT TAVIBREREEER % Z L RVBILH R VONBETRBIND Z L2 <CT®, SAIRMEBERES & IFMILL THEHT 2, B B BERUELEE 2. An additional sensor operating independently of the high liquid level alarm shall automatically
o WAEBBNICEBISEDH 5 1 20ty HEBRTAITAERS L, T = actuate a shutoff valve in a manner that will both avoid excessive liquid pressure in the
bunkering line and prevent the liquefied gas fuel tank from becoming liquid full.
15.4.11 Except for independent tanks of type C supplied with vacuum insulation system and
LRI OFFRILE bi \pd fuel g h it yhpf I t: pi hall b ided with devi ; 1
ressure build-up fuel discharge unit, each fuel tank shall be provided with devices to measure
16411 | EEFRSEROEECLAMEHEIS Y FEBTBMIEA Y 2 54 7 CEIRE, SMBLY IR, SECELRY IR, 4 o RIEERVE | 8, BRRURSEE prossur ° g , b ,
o e . _ . _ . - L and indicate the temperature of the fuel in at least three locations; at the bottom and middle of
BENs\mEBRAULY TR S LEO 3 HATIC EEFALERT 2EBZRIIATNEL LB, K o
the tank as well as the top of the tank below the highest allowable liquid level.
AREIRR VR 15.5.1 Control of the bunkeri hall b ible fi fe locati te fi the bunkeri
.5.1 Control of the bunkering shall be possible from a safe location remote from the bunkerin
Ny DYV TEEE, NYhUYTRT—2 arh bBNIBICH 2 REWBIN SHETEATNER LV, BFIBHIE, ZOBATICHLTRD(1) . . . ¢ ’ . . ¢
N . . 12 o — o I station. At this location the tank pressure, tank temperature if required by 15.4.11, and tank level
15.5.1 POOIRET BER, BIRUERATE SO TRIRELSLL, HH, BERRURERE hall b itored. Remotel trolled val ired by 8.5.3 and 11.5.7 shall b ble of
.5. , & shall be monitored. Remotely controlled valves require .5.3 and 11.5.7 shall be capable o
O 22 9ED, 2> 2 RARY 15411 TERENABAL 5> 7 BEOER = _ ey e . aurec o e
N y . y being operated from this location. Overfill alarm and automatic shutdown shall also be indicated
(2) 8.5.3 RV 11.5.1-7. TER & N 2 @R HIEFHF OHIH . .
N _ at this location.
(3) =7 4 VERR U EENER D FRR
15.5.2 2y FW%K@:&EEL%E@@ £ o " ‘ o ) . B, BT O RE 15.5.2 If the venﬂla.t'\on in the ducting.enc\cs'\ng the b\.mkering lines stops, an audible and visual
NYAYY IS4 ALK FABOBAEBANEILE LS, Av AU Y JHESHRICIRTRER+ R L aThiEh sk (158 8R) . alarm shall be provided at the bunkering control location, see also 15.8.
7Y B HARAES 15.5.3 If is detected in the ducti d the bunkering i dible and visual al
. . NN . i 1 o " B s R . " s 5. as is detected in the ducting around the bunkering lines an audible and visual alarm
15.5.3 NoHhY YT 74 EREE T PABTHIDRMENIIGE, NYAU Y THESICE VT, AIRABERERT S & &3 ICFEBEMTERIFnidL HHE, ERRVREEE € g_ X © .
. and emergency shutdown shall be provided at the bunkering control location.
A
16.7.3.5 All piping systems, including valves, fittings and associated equipment for handling fuel
£, BHPHRUHHERRERE S o OMEORBEAT T TOREER, FRIELE T SRECHE>T, BUD AU Y SFEBETIC . L PIpIne ¥ y nes and & aue anciine fue
16.7.3-5 - Wigk, TEERUEHR or vapours, shall be tested under normal operating conditions not later than at the first bunkering
H

KETHBINATIER S0,

operation, in accordance with the requirements of the Administration.
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85.8 KU 15.4.2-2. 1R FORAHKR GEMES OREREN STLAFOMREE TORM) &, RISRITEUTTHDI I L,

3600U / BR (#)

16.7.3.7 The closing time of the valve referred to in 8.5.8 and 15.4.2.2 (i.e. time from shutdown
signal initiation to complete valve closure) shall not be greater than:

3600U / BR (second)

where:
16.7.3-7 | U:E52% T 5RALICEITST L—VRE (m3) Wbk, TFERUHEE U -yl | ¢ ting signal level (m3)
. = ullage volume at operating signal level (m3);
BR: #.£ BE L3811 £ OB TAB S BAMKBREE M3/, 5 BOWTNANE LT e perafing =is _ -
BR = maximum bunkering rate agreed between ship and shore facility (m3/h); or
N N . ey P N e 5 seconds, whichever is the least.
N DYV TRER, NvHUYTR—ZARET—L, BETLMALELOERELERBL T, AHEHEICL>TELZY—VENDVHFRTEZENUT . . L
N The bunkering rate shall be adjusted to limit surge pressure on valve closure to an acceptable
7 2 1ZEH Z&,
- o level, taking into account the bunkering hose or arm, the ship and the shore piping systems,
where relevant.
18.2-3 the ship shall be provided with operational procedures including a suitably detailed fuel
IISIE, DS N ABARRIIRO NS 5 ) > Y, FREUBEOLHORBLRMET 52 EATES LS, WY CHEMMRENY = 270 % . @ e sip proviee " P y /
17.2.2-3 . Y - N Ny h Y TR handling manual, such that trained personnel can safely operate the fuel bunkering, storage and
BUERAFIEEEZHA B INIERSE 0,
transfer systems
18.4.2.1 The fuel handling manual required by 18.2.3 shall include but is not limited to:
.1 overall operation of the ship from dry-dock to dry-dock, including procedures for system cool
LW~ =a 7L down and warm up, bunker loading and, where appropriate, discharging, sampling, inerting and
17.22-3.0BEICL Y ERENDMBEEBE VY= 2 T, PECEHLROD)DHO)EEEBIINIELLEL, gas freeing;
1) ABADAEE TOMMODENLIRIE (EBDI —LE IV ROIA—LT Y7, ’YHY Y IRUBBISCTRE, Y7V, 41 F+—F4 >~ .2 bunker temperature and pressure control, alarm and safety systems;
7, HA7YV—%8) .3 system limitations, cool down rates and maximum fuel storage tank temperatures prior to
@) N>y hU Y FRE, EHEH, ZERRVRSER bunkering, including minimum fuel temperatures, maximum tank pressures, transfer rates, filling
Q) BRORERE, &7 ORKEN, BREE, FAHRERFRAY Y It 25RESCEBOHR, 7—V&7VHEE ~VHY Y THO) limits and sloshing limitations;
17.3.1 FERE v/ ORERE Ny h ) I .4 operation of inert gas systems;
4) 4 F7— b AREBORE .5 firefighting and emergency procedures: operation and maintenance of firefighting systems and
(5) HARUVZERBEOFIB : HNEBOBRER MRS, HCISHAFIOER use of extinguishing agents;
(6) BRI DFFIER O R S 720 DFERI 7 fEEE .6 specific fuel properties and special equipment needed for the safe handling of the particular
(7) BEX R U AR A 2 BB ORI R O DR fuel;
(8) REEMEBRUTLMHES (EHSNh2158) .7 fixed and portable gas detection operation and maintenance of equipment;
. RERIZEEBZ5| SR TEENLRROREFORIRONRD TR .8 emergency shutdown and emergency release systems, where fitted; and
.9 a description of the procedural actions to take in an emergency situation, such as leakage, fire
or potential fuel stratification resulting in rollover.
B 18.4.2.2 A fuel system schematic/piping and instrumentation diagram (P&ID) shall be
17.3.2 FRBED Y A ) > T OSBRI R UN Y A Y IR TF—2 a3 It EBOWER /FERVEREZEANICEBRLATNER SRV, £/, 4% Ny h ) v I reproduced and permanently mounted in the ship's bunker control station and at the bunker
HoER %M EICRE LA TSR 540, station.
18.4.1 Responsibilities
. 18.4.1.1 Before any bunkering operation commences, the master of the receiving ship or his
=i representative and the representative of the bunkering source (Persons In Charge, PIC) shall:
W) S THRL =3 3 S BB DR, BAROREREE DRBEGIC A HY »/ ROMRES (B5%) RO 5QEF5 2 L. e o s, st
.1 agree in writing the transfer procedure, including cooling down and if necessary, gassing up;
(&) BEFIRCHT 2 BAI=L 2EB CRHRULELSE, HAT Y 7HUICT S TORBIZEY 3 RABZEERUBEREET L0, ) sree ¢ ’ 8 coons ) gassing up
- - . the maximum transfer rate at all stages and volume to be transferred;
1754-1 | (b) BRABICRBSNZHRICETIEAICL BEE AR (S I ) -
N - _ N . .2 agree in writing action to be taken in an emergency; and
© " H) Y TOBRORRIET2F v U R OFERRUES i i
R . X L e R _ .3 complete and sign the bunker safety checklist.
(2) FARADIBRHK K, N> h U Y TDORTHRIS, IS NIRRT OWT, AU U Y I TOBEEIMERRUBE LY H U v 7 ICET 2GS HE ) ) ) . ’ )
. - _ _ 18.4.1.2 Upon completion of bunkering operations the ship PIC shall receive and sign a Bunker
(< EHIGF - FINEE 18 EOMERICRIARTEEL LD, ) 2RFEY, BRATHI L, . X - . X e
Delivery Note for the fuel delivered, containing at least the information specified in the annex to
part C-1, completed and signed by the bunkering source PIC.
N hY Y TEIORER 18.4.3 Pre-bunkering verification
W) N hHY T HTIENS, Pt RO@DBE)EELNAYHY Y IHOEREZTWV, NrhH) Y FOR2ICETI2Fry 7 YR MINXEBLLTRE 18.4.3.1 Prior to conducting bunkering operations, pre-bunkering verification including, but not
B|TDHI L, limited to the following, shall be carried out and documented in the bunker safety checklist:
17.5.4-2 (a) MBEREIE (SSL) (EHEEN2IBE) 28T NTORBESE Ny h v TR .1 all communications methods, including ship shore link (SSL), if fitted;

(b) BEIE =4 RIRAEE R A SIRAEB ORRAF
(c) AT H R IRANEEE O 2 1F
(d) =B D ER1E

.2 operation of fixed gas and fire detection equipment;
.3 operation of portable gas detection equipment;
.4 operation of remote controlled valves; and
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) F— A ROBT DB .5 inspection of hoses and couplings.

(2) IADIBYUERVAYAY Y I TOBEEMMBEICERBLERA L, NVvAYYITOREICETE2F oy 7 U R MEERL, +HLRER 18.4.3.2 Documentation of successful verification shall be indicated by the mutually agreed and

ENBLLTRBRTDI L, executed bunkering safety checklist signed by both PIC's.

18.4.4 Ship bunkering source communications
18.4.4.1 Communications shall be maintained between the ship PIC and the bunkering source

LN h Y T DBE PIC at all times during the bunkering operation. In the event that communications cannot be

W) N HY T %T>TWBEIE, EH, MAOBYEL A HY I TOBYE OB TERELA#IZET I 2L, BEMNMHBTEAWVEGE, NvAHUYS maintained, bunkering shall stop and not resume until communications are restored.

#EIEL, BEIFRETIETAVAY VI EBRELAVWI &, 18.4.4.2 Communication devices used in bunkering shall comply with recognized standards for

17.5.4-3 QN HY Y TORICERS N BEEEIL, FAENELEROIEER-DDETDHI L, Ny h v IEE such devices acceptable to the Administration.

QR)BEHEEFINAVHY YT IRDEZTRTDOAE L OEFEHN DI OBEFREFT 5 &, 18.4.4.3 PIC's shall have direct and immediate communication with all personnel involved in the

(4) BHESD ~DBEDHICHA ONZ /DY VI T OMBERBIE (SSL) RIERAFOFEIE, MEHTEHA EN 2 MRk MEERED ESDEB L bunkering operation.

BtobhrbDLTHI L, 18.4.4.4 The ship shore link (SSL) or equivalent means to a bunkering source provided for
automatic ESD communications, shall be compatible with the receiving ship and the delivering
facility ESD system.

ot Il—i:-ez,l;t‘zicrzfc:r‘abrorr:]sd”;'\gping and fittings provided by the delivering facility used for bunkering
17.5.4-4 MERRICER S N2 MBHHARIEO R — R, BRT7— L4, BERUVEER TH > THIEZREI SRBEINILDICOVWTIE, BRNISERKETHY, #EY) Ny h YRR ) T X N X X
CHBE NSO, AEEY L BB B b DL TR L, sh.a\l be e\er.:lnca\ly continuous, suitably insulated and shall provide a level of safety compliant
with recognized standards.
18.4.6 Conditions for transfer
18.4.6.1 Warning signs shall be posted at the access points to the bunkering area listing fire
safety precautions during fuel transfer.
- 18.4.6.2 During the transfer operation, personnel in the bunkering manifold area shall be limited

BRO D5 R ) ) o . )

. N . L oo - . ", _ to essential staff only. All staff engaged in duties or working in the vicinity of the operations shall

W8 H Y > 7 SERAEET SERTC, MABEFOXRRSLOERLRALRERRLBTISCL, wear appropriate personal protective equipment (PPE). A failure to maintain the required

@) BEAERS, VAUV IT=AoA FOBRICEOARR, BREARCBRDC L AETRECEET OXEFRT 2T TOARE, ENEAS conditions for transfer shall be cause to stop operations and transfer shall not be resumed until

REEEXGICEITDI L, BED-OOREDERGEHIETEAVERICIE, NVAUYTEELEL, EREINIEENEENZETAVHY V% R "

BELALC L, all required conditions are met.

17.5.4-5 Ny h Y v TR 18.4.6.3 Where bunkering is to take place via the installation of portable tanks, the procedure

@) AR g 7 IcLY N hY IR ThNEEE, —HRE O 2V I RULBOHEOREMELRAENRLMEHRTEDIFIRE TS &, AMKR
22 ~OWAHIE, MEICEMINDIANCITId0E L, BREBICERT 2ICEZL Y /& BICEET 52 &,

(4) MAICEARNICEBESNAWE Y I DBEICE, TRTOBKELRZY 7Y RT L (BE, #if), R2%8, KLEBES oMo BRI
[y hY T O—8BTHY, NvHYYIRAOHEMT ZRICKET S €5 2 &, MBHILBRMITERIE, MK 27 OEERODELIZITHhiEL
&,

shall provide an equivalent level of safety as integrated fuel tanks and systems. Portable tanks
shall be filled prior to loading on board the ship and shall be properly secured prior to connection
to the fuel system.

18.4.6.4 For tanks not permanently installed in the ship, the connection of all necessary tank
systems (piping, controls, safety system, relief system, etc.) to the fuel system of the ship is part
of the "bunkering" process and shall be finished prior to ship departure from the bunkering
source. Connecting and disconnecting of portable tanks during the sea voyage or manoeuvring is

not permitted.

<$BARIRRY GF R ICISZEMHA L. £%E £ TIC IGF Code MR Z L H >
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19.1 Big

ZOBORMIE. T0A— FAERSINIMAICERT MEN BN LERERL, IIFER2. BREVATWIZLEZHERTLIETT,

19.2 HEEE

BERMIE, BESN STCW ZNB LU a— FORBEEZERICAN, HREIEZOHBOES KSR ZERT 2MMICEMRL TV 2MEH. MEBDEE
NEFBITI-HDOBULENEENRT 27-H0IFEEZI. BELEAEE>TWE I EERIELETNIEE AL,

fL—z=>2

19 TRAINING

19.1 Goal

The goal of this chapter is to ensure that seafarers on board ships to which this Code applies are
adequately qualified, trained and experienced.

19.2 Functional requirements

Companies shall ensure that seafarers on board ships using gases or other low-flashpoint

fuels shall have completed training to attain the abilities that are appropriate to the capacity to
be filled and duties and responsibilities to be taken up, taking into account the provisions given
in the STCW Convention and Code, as amended.
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