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%1 : Capital Expenditure (#JHBR&EIZ )
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AafADAE R E U TOLNGDBE]EEMS (CRE 9 D RAEMR 6



2.2 TR e F IR B IR DEFEN

HSFO
iy S Y-y LSFO + LPG JINwFU— | RARE
RO5)\—

SOx* © © © © © ©
NOx /\ /\ O O © ©
CO,* A A O A © ©
OPEX O O O O /\ JAN
IR
R 0 © O ® O A
SRR RS @) © O © © O
Avies RE R © © O O AN JAN
58,/
R © O O O o O
=& © © @) © A\ O

AafADAE R E U TOLNGDBE]EEMS (CRE 9 D RAEMR 7



ST DEVD #HAHRI




3.1 BIMCHIFTDLNGRAR I (CRE I SHEH®

- EUDELD #8 %
— EU Directive for Alternative Fuel (2014%118)
o 2025FF TICEUIBRDEE139E(CLNG/ > A > T htnss % %
— INEA (Innovation & Network Executive Agency)

- LNGEARBEE DT O 1 U 3364
(3z#&#45%8 : €327,000,000)

— CEF (Connecting Europe Facility)

CEF &k DRI E ST
« LNGRERHRBE EDTO> T MIZHHD Tallink#t Megastar |

— CORE LNGas hive - Core Network Corridors and Liquefied Natural Gas (Tallinkit Web5 1 1)
(SZ#B#0%A : €16,674,880)
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7K - HEK) (CBEU TEH - 484 1T
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- ISO

« ISO/TS 18683: Guidelines for systems and installations for supply of LNG as fuel to ships
« ISO 20519: Ships and marine technology — Specification for bunkering of gas fueled ships

— SGMF (Society for Gas as a Marine Fuel)
« Bunkering of ships with LNG - Competency Guideline
« Safety Guidelines — Bunkering version 2.0
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3.6 BIBE @R LNG/\> H U > DI BEEDRKRIE

 BEBFEDT. EREFAPLEGRETOSBE®E T, 45D/ \>HU>2TD
BEMBROARL =3 HARSAS - X2 7) 7%= E (H24 - 284%FE)

Ship to Ship Shore to Ship Truck to Ship R—=FTIWNE>D

« ARL =232 HARSA> - XZ2177)LODFFH
— ISO. SGMFIREDLNG/\>>HUZITHA RSA > (E. ERISEESICUR TR
ZERL TS,
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4.2 LNGRAFMaDOFFEL (fofd)

Bulker, 2 PCC, 2

A |

XIS IR FFTER

Container, 16 l

General cargo, 5 - Ferry, 3

Container, 5 4

N

RoRo/RoPax, 6

RoRo/RoPax, 1 lv

2015466 A ‘ 201849 A XK ‘ 201849 A XK

(FAALEH) (FF5%)
v FerrymXE{AM35% v' TankerD 2 1& v FerryDFF5KA
v PSVHOYE{ARD26% v’ Container®D Fifii v' TankerDF;E 5% K
V' Bulker®DFhfin v RoRo/RoPax® ;¥ &KX
v PCCOFLfn v' ContainerMF;FE K
v' General Cargo®D #ifin v' CruiseDFE
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4.3 LNG/\Z
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(BRI, T7=T77,

Norway
Norway
Norway
Sweden
Sweden
Netherlands
Netherlands
Belgium
France
France
Spain

Spain

India
Singapore
South Korea
Japan
Japan
Japan
Canada
USA

Hammerfest
Kristiansund
Stavanger
Stockholm
Gothenburg
Amsterdam
Rotterdam
Antwerp

Le Havre
Marseille
Barcelona
Bilbao

Kochi
Singapore
Incheon
Yokohama
Ise / Mikawa
Osaka
Vancouver

Jacksonville

Shore to Ship

Shore to Ship

Shore to Ship, Truck to Ship

Ship to Ship, Truck to Ship

Ship to Ship, Shore to Ship

Truck to Ship, (Ship to Ship)

Ship to Ship, Shore to Ship, Truck to Ship
Truck to Ship

Truck to Ship

Truck to Ship, (Ship to Ship)

Truck to Ship, (Ship to Ship)

Ship to Ship

Shore to Ship

Truck to Ship, (Ship to Ship)

Truck to Ship i ‘
Truck to Ship, (Ship to Ship) PRoFELl
(Ship to Ship) .
(Truck to Ship)

Truck to Ship, (Ship to Ship)

Hammerfesti&
(Barents NaturGasstt Webt-1 i)

Jacksonvilled&

: : : (BREFRZE 55
Truck to Ship, (Ship to Ship)
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Oizmendi EX EWLNLCS%—\H\;O?;( /?Vglfi?\agggiicej
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s TBA® HA
STEF 1gag ST
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LNG/ (> H—) == Clean Jacksonville KE B . LNGIA#Y > 73— [Fure West |
(GEEm) BT p—— o (Sirius Shipping#t Webt— )

LNG/\>#3—/)\—= [Clean Jacksonville]
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FIS0OELL EATIMMT 2 REL.,

> LNGRAFHRDOMIEIZ DT, 20R2FF T, ) — 1 R UIPSVINERTHoT-
M. 2013F LU, T2 A— 1D FMAMERL TULNVD, F£=. 2018F LUIE., TVI)L—
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5.2 FJRHAFAI - PRRFHIDFER

miEEDFRLE
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6.1 FBFMEHEDSFTUA
- HIE
— 2020FEN 5 DSOXFRHNRI{EN\DWIHFEL TH D3 DD F U A(CDLT, CAPEX
(WIEAIRE) RUOPEX (GEME) ZiBU. &2 FUAOREEZRBE LUFHE T D
o LNGADARRIERIR
« LSFO (Low-Sulfur Fuel Oil : {&FRERELH) A DRRIERIR
« HSFO (High-Sulfur Fuel Oil : E&tREARER) TDORX IS )\ —DER

 XISRARAA
© MOV — (ERELEERRR) |
« 20BDWTOSXR. BEHRMNEBAREDS v M LEmXZ8E
@ AT )—]
- 1.2RGTUSXR. Efa&MNEIDERRMEES =8 E

s R ELE
— REORIRERM
« EEL (20%F) =T
- REBICMEBOMEERS(CDUVT, XEBEBNETUDIRECKDETE
« LNG&(CDWLWTIZL. [basel Tllow] dD2)\5—>%ZBFEL. REDTZEN

LNGfER v finflidd EF v LNGHARIOX ~
(AR5 > D FHF)

LSFOfEA v LSFORFIOX b

HSFOTDR O S/ \—DEMA v AOZ)\—xEIX b v HSFORMIOX b

v ROS)\—EROX K
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6.2 HEDHITEEM
(1) & #RH DBTIR 4

HSFO 40.2 "1 HSFO 466 3

LSFO 40.2 *2 LSFO 595 "3 1.28

LNG 48.0 *1 LNG (base case) 583 "3 1.25
LNG (low case) 443 *3 0.95

()& F)ADARNT YT DHIIESE

S TR T

HEMA—TIN—TRI9SN\—HEEZR (BEEEH) 23 BAXKKIL 3
HEM A —TUIN—TRISN—FREER (EHE ) 38 KK JL/kW *3
ARL— 3> BOaXk HEMRED1% 3
NG AR ERR 7 > TBE I
HEMaIRXNTYT 1.4 BAXKIL/MW™

*1 AMENDMENTS TO THE 2014 GUIDELINES ON THE METHOD OF CALCULATION OF THE ATTAINED ENERGY EFFICIENCY
DESIGN INDEX (EEDI) FOR NEW SHIPS (RESOLUTION MEPC.245(66), AS AMENDED BY RESOLUTION MEPC.263(68))

*2 LSFOIXHSFOL R EAE LR E

*3 Assessment of fuel oil availability final report (CE-Delft, 2016), 20204 O F ;A&
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6.3 [FMin/ UL —

(EXELATIE

Effigfin) | OOHITESEAT

EET R = PN ()L 360071 JL
ERMT IOV 105>k
DWT 205 DWT
GT 105GT
FHEH A 16,500 kW™
fiiTIE 14.7 knot’S
FEfERN 11HFE
FRMMITAER 2208 ]
FEEABH 145 H 4
fiTREARLEE E(HFOR—X) | 60k /B
EABREEEE(HFORN—X) | 6h> /B

*4 HIS World Shipping Encyclopeadi 2018 Apr. &Y. 195,000dwt~ 205,000dwt®/\JLH—38E D E#H ST DEEFEH,
*5 Propulsion Trends in Bulk Carriers, MAN Diesel & Tubrok Y% E
I FRERE-HBRRL ELAEAND=ZRNILIEYEEDKEEICAIT-ER. T RERXHXE Vol.66 15 SE(ZERTE
TTARERE-BRRL ELEAND=ZRNIVIEYEEDKBEEICAIT-ER. T RERXHXE Vol.66 155E(Z, ffT

BED10%EERTE
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6.4 [/ UL D — (ExEiaiEsn) | DOREFRER

DNHRE + AR MER

—&— HSFO+ A5 /\—{F A

—o— LNG{# F (LNG{fi#& base case)

(BBKRFIL) —e—[SFOf#E A - @~ LNG{# A (LNG{fi#& low case)
180
160
140
120
100
80
60
40
20
0
mERE S4B 104558 1548 F 2048 F
(BB KEIL)
MEAE S5FIER 10538 1558 204 :EF
HSFO+R 495/ \—{F A 2.9 31.3 59.7 88.2 116.6
LNG{#E A (LNG{fi#& base case) 22.1 56.4 90.7 125.1 159.4
22.1 48.2 74.3 100.4 126.5
0.0 41.9 83.7 125.6 167.4
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6.5 [T T — | DEHERAM

58 Eﬁﬂﬁétﬂd\l\l & D 7€ A
B8 8 &N oD EE R 450km

FHEEMB 365 H ]
FRIIUNE 182.57F

GT 1.25GT™

FHEH D 23,000 kw8

fATIE S 23 knot

FiTRE R K & 2 (HFON—X) | 78kg/km™
SHEREEEEHFOR—R) | ZEET

I AR - 1ERARAKRF - BRNMBEENM TSI — ROROEWYM - O T FHHROFE T EHKELEEDH Y. AREFEEE
Vol25 No.3 %S & (2R TE
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6.6 [AfinTU—1 OFE

= it o

HARE + AR NMER

—e— HSFO+ A5 /\—{F A

(BAXKERL)

180
160
140
120
100
80
60
40

20

—e— LSFOf# FH

—o— LNG{#E F (LNG{li#& base case)
- o= LNG{EF (LNG/Hi#& low case)

EERE SEIEA 1042 1548 H 205 &

(BBEXKFIL)

ERE 54 & F 1048 1548 2042 A
HSFO+ZR 4275/ \—{& F 3.2 291 54.9 80.8 106.7
LNG{#EF (LNG{fi#& base case) 32.2 63.5 948 126.0 157.3
32.2 56.0 79.7 103.5 127.3
0.0 38.1 76.2 114.3 1525
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" > INGEAEIMEANDIRNT YT (CAPEXDIEN) & — EFRE
& cENIE . SR ELIOINGIEL-15E O IEFE E B ELH
(LSFO) =Xt AR FELAENE AR REE N H S,

> LNGDLSFOIZX 9 AR FEBAIEIZDOLTIX., SEDOMIED
WRIZKY ., KE<KEDLSAEEELNH S,

\ > ARE(CBWTIE. A—TUIL—THKORISNN—DFER%E
AIREL=-M . S RISN\—DERIZHIENINEEL
OEENEHTLAAEEENH D, 7O0—XRIL—TKDRY
SINDFERZRNRET S5 E . PEARECEHRAIRMIK
EHEETXH5Z 5,
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