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The study of Section 3.1 was evaluated the optimal economic planning of next-generation fleets for transporting
hydrogen and ammonia, as well as the necessity of policy measures such as environmental regulations. The
evaluations were conducted on simulating the costs for hydrogen and ammonia ocean transport fleets under various
transport conditions and comparison of ocean transport costs, OPEX and CAPEX between next-generation fleets
transporting green cargo (such as hydrogen, ammonia, methane, and green methanol) and existing fleets
transporting conventional cargo (such as LNG and methanol).

This section comprises two major parts. The first part is Section 3.1.1, "Total Cost and GHG Reduction Forecast
for Hydrogen and Ammonia Ocean Transport Fleets" shows analyzed results of fleet composition and
transportation costs for ocean transporting of hydrogen and ammonia from sites overseas to Japanese ports. It also
includes some case studies to examine transportation optimization. The second part is Section 3.1.2, "Cost
Comparison with Existing Fuel Fleets" compares the transportation costs of next-generation fleets using various
kinds of hydrogen transport cargo media with those of existing fleets for such as LNG and methanol. This analysis
evaluates cost differences between the two fleet types and evaluates the impact of environmental regulations on the

transition of the cargo transportation from existing fleet to next-generation fleet.

In order to conduct these analyses, it is necessary to simulate transportation costs and fleet composition transitions
under various transport conditions. For this purpose, the "GX Fleet Simulator," jointly developed by GSC and the

National Maritime Research Institute, was utilized.

The study's brief conclusions are summarized below.

In the study of Section 3.1.1 compared the ocean transport costs of liquefied hydrogen and liquefied ammonia,
including case studies to determine optimal transport planning. The simulation results show that "CAPEX (fleet
investment)" and "fuel costs" constitute the majority of transport costs. Case studies also indicate that changes of
various conditions directly affect these factors of transportation costs significantly.

Especially, the "number of fleet vessels" is closely linked to CAPEX and fuel costs. Therefore, the optimizing the
fleet size is crucial for controlling costs. It means, strategies such as reducing vessel production cost, selecting
optimal transport media of cargo, and minimizing the number of fleet vessels (e.g., by increasing vessel size) are

important for promoting the societal implementation of hydrogen and ammonia transport.

In the study of Section 3.1.2, a simulation was conducted for comparing the transport costs based on energy
equivalence between the existing fleets for such as LNG and methanol transport and the next-generation fleets for
liquefied hydrogen and liquefied ammonia. The results indicate that two key factors influence transportation costs:
(1) "energy transport efficiency per unit volume," determined by the physical properties of the transport cargo
medium, and (2) "loading capacity of existing vessels" for each transport cargo medium.

Among various transport methods, hydrogen transport via liquefied methane exhibits high energy transport

efficiency due to the relationship between lower heating value (LHV) and density. Additionally, the ability to utilize



existing large vessels makes it the most cost-effective option. However, the analysis focuses solely on ocean
transport and does not include costs associated with hydrogen extraction from transported media, which must be
considered separately.

Further analysis of cost differences between existing fleets and next-generation fleets shows that "CAPEX" is a
major cost differentiator. On the other hand, environmental policy such as "penalty according to environmental
regulations" increase the cost of LNG transport fleets and reducing the cost gap between the two fleet types,
hydrogen and LNG. This highlights the importance of balancing these factors when assessing cost differences.

These results indicate that enhancing the cost competitiveness of next-generation fleets requires both CAPEX
reduction and policy measures. Also, the trends of international maritime environmental regulations under

discussion at IMO will significantly impact the economic feasibility of next-generation fleets.

From the above, this study conducted simulations under various conditions based on hydrogen and ammonia
introducing targets for 2030-2050 by Japan's Ministry of Economy, Trade and Industry. The results indicate that
two critical factors for the future societal implementation of hydrogen and ammonia transport fleets are: (1) "fleet
size," which directly impacts transport costs, and (2) "environmental regulations," which help narrowing the cost

gap between existing fleets and next-generation fleets.

Three surveys were conducted under in the study of Section 3.2, Implementation of Hydrogen and Ammonia
Supply Environment.

The first survey assessed the expected dimensions of very large ammonia vessels and evaluated the feasibility of
accommodating them at existing LNG and ammonia import terminals in Japan. Additionally, a study was
conducted to estimate the construction costs of ammonia receiving terminals based on existing surveys.

The second survey explored the potential for converting an LNG supply chain to an ammonia fuel supply chain.
The survey identified necessary modifications and challenges related to the conversion of existing LNG tank
facilities. Key issues include measures against stress corrosion cracking (SCC) caused by ammonia on the inner
shell of storage tanks and the need for internal tank inspections which are not typically required for LNG storage
tanks. Further technical surveys are necessary as projects progress to estimate the rough costs associated with the
conversion.

Considering the development and construction of hydrogen-fueled and ammonia-fueled vessels following LNG-
fueled vessels, it is essential for manufacturers and shipyards to comply with laws and regulations for storing and
supplying alternative fuels to engines in manufacturing facilities and shipyards. The third survey reviewed domestic
laws and regulations applicable to manufacturers and shipyards for the storage and supply of liquefied hydrogen,

liguefied ammonia, LNG, and methanol.
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Figure 3.25 = Global energy consumption by fuel and CO: intensity in
non-road sectors in the NZE
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O Clarksons Research®F— 4 _R—XRZ 8B L, SZMEHISEMETLISRE

— B3R |0 F=F—HFREL L TXHTIEEEMIRF
O Drewry Ship Operating Costs®D L ii— F%#SB L, FMEILICRTE

N o NEIER

£ 1219 MEASy 7 ORFEA GEfT= 2 FAR)

—EMIZ b |0 F=F—FREL LTXHTIEEERIR b
O Drewry Ship Operating CostsDLiR— F2SB L, |METLITRE

— Manning | - MEEE, BEHR. KESE

— Insurance | - fiifEE L UHE25%8. Protection & Indemnity#
CHBRNLRETEEOER
ZOEHIMEICK > TRFHEDY X7 ICEAT
iRk EA

— Stores, Spares and Lubes |+ Tv ¥, ¥y ECETREINIHESR

s A=7RT7M4Y—, BH. AL EEERE

s ZOMREARLEEESATFHRBNAERICE
p 3= al

— Repairs & Maintenance | - BEHBFZOMITEBREORTER
- I HESRTLAZEOAYTFYRE
ZDI3h. PRRECEHREERALEENS

— Management & Administration |+ I 0B, BEHAEZFICRIOSE, SHE
- ZOfRAOERICH N B REER
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% 12.1-10 KFE - 7o EB=TWEM ALy 7

K& FYEZT
- F=E 160,000m37 Z A% ¥ U 77 90,000m37 7 RA*+x U7
L346m,B57m Draft(Laden/Ballast)7.5m/6.5m L227m,B36.6m,Draft(Laden/Ballast)13.3m/8m
— FAER BEFINGF v U 7 L EE BEFLPGF ¥ U 7 L R
16knots 13 knots
- FiREx NEDFEHEEE 7 EZ7DFEHEEE
EMEBFES ¢ 9,800kW/total @44%MCR EMEEESH 6,400 kW/total @43%MCR
SFOC 1 173.8 g/kWh/unit SFOC 1 170.1 g/kWh/unit
B SPOC/SGC : 19.3/55.0 g/kWh/unit SPOC/SGC : 16.6/352.5 g/kWh/unit
(34 Ay hHE :125%) (34 Ay hHE :10.8%)
A ¥SFOC/SPOC LCV : 42.7 MJ/kg ¥SFOC/SPOC LCV : 42.7 MJ/kg
~ MSGC LCV : 120 MJ/kg MSGC LCV : 18.6 MJ/kg
5 - BEAN R E THET 5L E—10% 1 THET 3L F—10% 10
179,670 MJ/day 111,564 MJ/day
- EREH/BMmER LNGF v U7 L AZE L BE LPGF v U7 LAELEE
354 /204 254 /204
— fRfl BIFLNGAR (165 m3 7 5 %) D2.5(% LPG#A(NH3 Ready) »1.11&
500 Mil. USD 132 Mil. USD
- BT X R LNGAHAEf O X f D1.5{% LPGAAEM I X f D1.5(%
20,985 USD/day 13,245 USD/day

WALKFEF v U TITBAERRB P ED DTV L RARILKFE v UV 72 ME L, EWAETE 16 T m3 7
T ADKRAY A X, WALT =T %% U TIFBEFEO VLGC %14 X (LPG ¥+ V7)) ZMEL, BWE
O m3 7 7 ADY A XL Uiz, FMOMRREHIEY & &l (VFSFO) @ Dual Fuel Z48E L, fiis
X DR NEIBEL LTCWDEYZ FAX v U 7 OHKE, THY A XENOHETHZ L THEHLT
Wb, BT MBI U DU A= D AT LIZERE b & RGBT IZREL T\ 5,

PHHORENE B BT R EWIIC R TKE « 7T o= 7 SRRSO BN LSO THDH L L,
AIRET T ERIHE =L X —0 10% & A8E LTz, MR @ AR UmE A EE T —R A S Twn
LERRE T Y U T RERENDEE LTV D, I LNG MR 2B @=-0E A IIRICBI LTI, LA
TR 1.2.1-11 GLdl o ol ERA S U7, i & EfT= 2 MR L CER 1.2.0-8 ICFE#o@Ey . 2z
AU Clarksons Research, Drewry D7 — XL AR — NMEZ S L, BIUEO BRI B 5 HLHI B m) 200
%L\%M%h§%%®ﬁ@&w5%fﬁﬁbfmé

B, KFHEFENICBIT 2EYEEEBICOWVWTEIY I 2 b—a V&RV T MIT BI04
%%%%%®Wﬂﬁgﬂzﬁbfiﬁsz&m Fo7T, UUFK 1.2.1-10 (289380, EfR L7z A
> 7 NICFEHOEMEEITH < £T TENNRET 2E8WEHET) & LTORTHY . HIHEIZLEA
BRI DSBS 72 6 O TIEZ2 D sUFER Lz,
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v ZABREATOEYEXORR. MIAEORIRIILUTOEY
v 22— arvEHEI Y TNICTEEHBEIILT & IRE
[fE# L TV 2 EYDBoil off Gas (BOG)%FIA] . Eﬁitw&‘*lt [EEEY%=ER]

v BEEY, inE A i g £
( HE!Z/\xﬁ‘C‘ﬁEL,‘CL\%JLHZ 16/ Am3. NH3: 9Am3iE#H < FTEMH & L'Ca)gtﬂ'%)

ex) NH3% v U 7&F1E%90,000m3& L TWA A, TNIEHANEATL 2R20EYEESOFELE L.
ERICIIERFECHERDLERLI-Z I YA XTHD &, FAEAFENTIHIRE

(e | [#0]
Y e e W
na | nn
NH3t#A (@@E4) NH3#%% (@B%)

X 1.2.1-10 AKFHEFENITBIT 2 EWEED & REV Yy DB 25

#* 12.1-11 HHH c)ICHEHT2ZMER (£29)
cl NYKIR FHIEE TLNG MhF 3D StLIc i1 ALEMT & 5% O RE
https://www.nyk.com/ir/ Iibrary/investors/2/_|csF|Ies/afleldflIe/2024/11/22/20230224_|ng.pdf

d) PREVERE 2 A . BB GHG RE Ot

YA T 2882 2 M GHG Jeth &4 R H 3 5 72 DI B A S FAERRE O WiW (Well
to Wake) O GHG FREEE, BRBHAEFE 2 X NI, — AR SN TWDHERST — & _X—2 72 025 GSC 8
ME OB THE LIZEE AV, 2B, AFEFENTHEET 2T bRt i Ax v U 7
ThHoHID, BEE LTHET S L01E, BEHE LTHEATWSE (VLSFO) LEATWLEYD 2
A8 E L T2 (Dual Fuel)s DF D, MMIOBEI L L CTHHE SN D KERLT =T 13 E LT
B2 7 IZREEND O TIEERLS, BEME L THEBEINTELOEEET S EIEL TWD,

UEDZ ENBLITOR 1.2.1-11 R . RPFHEFENT GSC ME ITHEET 2B 2 2 b
GHG HEEfEIX [AEHIZ IS T DB OARE - IFICBb 5 2 A oA RIF ) & L, RS EN
~OE_EHECEPNATE,. ERNTO Rk Wo -3 X FRAEPNbO & LTHEE, AT 52 &
L7z,

~ 25 ~



v GSCTEHLTWLWAMEAX FZUTEEEBLTVWET,
vV FEAEEFETRER. UTOEAHZEIRX FZBRW“BEEEIR N OAH TEHEZBEW-LET,

Fis KB TR B _LEE IBHhETRE EIP =
ERRTOER ETFOER otz Otz ZOot=x Jotz

*ﬁrﬁ‘(h

3 R EM-B RIARHR Pafinfi
P UEZTHBE o i - — S
(WAL THE) W B s

> BREVEE R b+ 8% R b ,\Q
|

B CIEA LB/ R 2 EMA TEE T 2
BED=H, BRA~NOHEXRIR bR <

1.2.1-11 BREHEE = A b & GHG 8 E O & [ #iPH

AN THET B E LTIIKE - 70T I10MA, ROFAEEE 312 THEHTHIAZ ) —
b (MeOH) & A% (CH4) MdiTbhd, MESTLEWBEHIEARICLLTE 1.2.1-12 1R
Green EW/IREL O AT EAZ R LT AFE 2 A b & GHG SREEIZ /> TRV, BRI Z2REHX 5312 B
LTCIXLCA H A K7 A IZF#iD “Fuel Pathway Code” % FWCitdk L T\ %@ 0 TH 5,

#£ 1.2.1-12 BFEEMIREO EF

Green Rk FE High

(111 LH2_EL_gm_Liquefied)

Green i®IL 7 E=T
(120. NH3_rN2_rH2_H B,gm)

Green X% /=)L
(99. MeOH_bCO2_rH2_MS_gm)

Green &b X % >~ :
(42. LNG_bCO?2_rH2_M_gm) High Low rH2 bCO2 <

*1: LCA GUIDELINES APPENDIX 1 FUEL LIST WITH FUEL PATHWAY CODES

High Low rH2

High Low rH2 bCO2 S

- KFEE - RFEIR - BHAE
rH2 : KOBAERIEEBNIC L 2BERHFE B : /N A # < ROEEEHREDR) ti N F v RDBSRE
fH2 | RIRH R DES DR bCO2 : N A F < ZAH »>DEECO2(biogenic CO2) s TEMERK

PLE, 2R ETICE#E LSS 2k L, GSC i H THEE L72RBHEpE = 2 b, GHG FRJE{E % LA
TR 1.2.1-13 177, kb, 1ERIEAREICh S EM (VLSFO) & LNG IZBH L TIIAE= A FOFEA
FFICED a2 TR, =7y MCBT 2 MM & 72> Tnd, £72. Gray LH2 & Gray LNH3
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TFHR EFA LRV, Green B DS EM & L TREBL TS (RETF),

# 1.2.1-13 KFIREVEFE 2 A b, GHG HHEE (L)

Zero GHG emission fuel

G G G
VLSFO LNG L:—Tg LI\:inB M;(a)):'l Green Green Green Green
LH2 LNH3 MeOH LCH4

BifEHE (GJ/t) 41.2 48.0 120 18.8 19.9 120 18.8 19.9 50
#E (kg/m3) 1010 | 470.0 | 70.8 | 682.0 | 792.0 70.8 682.0 792.0 | 424.0
GHG¥EE(E
(WtoW. g- 92.8 79.5 93.6 114.7 | 103.2 4.6 5.3 5.4 4.6
CO2eqe/MJ)
MHEEIR
s, 72 | 55 | 212 | 125 | 11.8 | 336 | 27.8 | 343 | 324

X GHGRRE B & AR A FE D 2 M 20302487 L 7-GSCIh B D iEER’
M VLSFOXLNGIZ2022F (2B 1F B~ —4y N ERMEE (N AU /AR MEEEAWL, BEBVEEIZX FTREAVETE)

¥ A%/ —ILDGHGEEMEIZ DWW TlEClassNK FuelEU Maritime S35 124 % FAQ (552 i) ICZRFHDGHGHBEEAFH
¥ LNGOEMERE, BEZFEARICL>TEDLDH, A ATEERN TR EZELRELTCEAEEITS
¥ Gray LH2 & Gray LNH3ZEIEEER LAWY, &F L L TS
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# 1.2.1-14 IHE d)IZBET 2S5 HEER (L)

dl

FuelEU Maritime xfJiiicBA3 % FAQ (58 2 hR)
https://www.classnk.or.jp/hp/pdf/authentication/eumrv/FuelEU_faq_2_j.pdf

d2

'World Energy Outlook 2022, International Energy Agency (IEA)

d3 Pk3E - PREFEMERE 0 — R~ > 7 2019, RREFFEER

d4 [The Role of Desalination in an Increasingly Water-Scarce World 2019, World Bank Group

d5 PRFEFIAEIEMIERIEFE “ L F—F v U T VAT LA - I8 =X LF—F 5 T TR
T L ORI & RRPEAENT 2016, ESZAFERHFEIEAN B gL — - PESEEAITR A T TS
(NEDO)

d6 |CARBON DIOXIDE CAPTURE AND STORAGE 2005, Intergovernmental Panel on Climate Change
(IPCC)

d7 I—Rr=a— KT NVRAZ L OFERRT v /L 2018, —UHITEAN B AT VX —RFMIE
Ft (IEEJ)

d8 |HARDKIKAA < LNG v 7 h&EHAEF 2 VT ¢— 2019, MNATBOENAMRIAT A« & IBIL

&S (JOGMEC)

do

A= a3 NILDEREA X v ORRFHEFHN O A EE 2018, — U HIE A= R LX—RE
TR (IAE)

d10

KR AL B = 37 KK RGEIEE OBSE 2004, —fAMEN BARSESD BN

d1l

PERR 30 AR EEHT = R L —TE D AMEMED 72 0 O AR A (HMICRIT D KFEHA LT U A
(ZPE9 oA 2019, —RMEEAN AR R LF—fFTIET

d12

Innovation Renewable Methanol 2021, International Renewable Energy Agency (IRENA)

d13

“Ship Carbon Recycling Working Group” inside Japan Association of Carbon Capture & Reuse (JACCR)*
Launches Initiative for Zero-emission Ship Fuels 2021, Journal of The Japan Institute of Marine Engineering
VVol.56, No.4

d14

Energy Technology Perspectives 2020 Special Report on Carbon Capture Utilisation and Storage CCUS in
clean energy transitions 2022, International Energy Agency (IEA)

d15

Methanol as a marine fuel Prospects for the shipping industry Documentation of assumptions for NavigaTE
1.0 (2021), Marsk Mc-Kinney Mgller Center for Zero Carbon Shipping

e)

ZNETORG HEE
FEZAY + BRETBLH] A~
N

W Bt 2 A N HEE R O R

HHZVIa2L—va R/l Lz 2T, RFEEEOFEANBEIINZ, &
B e Uz ECOmEME O, M2 THn 5 Bk h— 1=
GHG HEtiE: %, Wppey i ab—ra a0 CE S HI 2 L3 a[Re VMg B A b

HEEWR Z¥HT 5,
HEETEDR—A L7 FiEE LTE, M 1.2.1-12 TRTMEY GSC LV CHFERRE L T\ s “GX
ZU—bh e vIalb—F=" ZHAVWEREHE I 2L —F—FHNnDZ L TH, AVIal—F—

~ 08 ~




FARET DM, Sl E L TAS LT S B AR & BREERIHI S 200 2 7 2 BRICEML L7 BS. FHA
MNTED L D R, R ER200E T I ab—1a VARERY — LR TEY | KHEHR
FENITBNWT S, KHE - 7 E =7 AR OMEERHEE S a X MEB LR T 20IERT52 &
ET 5, MEICE D 1V FEOIEY A LAT v IZLLFOK 1.2.1-13 (ISR 738 D

k. AHEELEA T 5 ECHRET AN - HEEAICE L X, AR IMO IZTEATED
GHG HIIE B (IMO H#I%IR) Z#HETRE THH M, ARFFRERIZE W TRNOFEMSEwmT Ch
20, AREFEENTITT TR TEANRE LTV D FuelEU Maritime (¥ 1.2.1-14) i
HAT35ZEL, B 12115 1R LTV A TRESGIZS I 2 —F—~ANT5Z2L L LTS, Z
B. AAEEIL TClass NK AR ENA YA b version2.0) NOZ A MY I a—Lb—2 g fHTHREZED
EZF LTS,

3. B85EN - GSCE&

» “GXZ7V—=bFrIalb—2"OREKE

v 20505GHGH v hEACHEBERICEI 27U~ | BHTRET—H |
Bz 2L — bAIBER Y — LR ] . .
[GX7V—F - ¥TaL—%] JU—hERTS
v ABInputT — 4 &S ARy S ITEBL. B O 2 — MRS
2R AT A BERERREAS T B, O e/ REEs
e DU . 24— bR RMERIHT —5
MEx=E / AEER707 70/ REEE o o
(BEtERHE) / MM / BB — % / BIEGHGHIHE 0 D2 MRS (ki i/ CAPEX/ 245/ BiRaR )

O CO25Hb SHER
O FERBRRIERE DR FLER

O MREASEEE (&) R
O B EDEERS
O CiIS > Db H#ER
O AERIER

O GHGHRE SRR

[EE] RERS (reiEE) " [ ey
(] ESED b —%JL3A F (CAPEX&OPEX) ! I zofh, BHc&hETOutputVERATEE !

B

X 1.21-12 7V —FbF « 2 b —F—fHHE
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O EFHoExBE*ERET 3
&9 ICMBEIE R EE

O &EMH»AHLERA%ZE
93 & 5 ICHBEIASER
(ex. FuelEU Maritime)

O EGE L 7- e/ ARG

I3 & % O 13RI
MEHEMMER, MBEEA L
BRY AR L 2L

O REFEOHEELXHETED
&I ICFEMERA
¥ADLTWAEMMT A v Th
LR MRBLEMES I AL —F—
WTEEEA

[ AR

REEBIDT- BIRER

.l

N
|

FMEDIRA

I
RIS FrERn REIA Ly
9 s ATYIN
® v muozr/E o
v OPEX/# )
v GHGHIH B/ @ v CAPEX/E
L e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e =
121-13GX 7V —bh + 32 lb—F— (I FEEALAT v T A=)
ZWEO GHG 2ERU HREOEE
Provisional
- Reduction Factors
calculations (202 eve ]

2030 ~: -6 (85.60
2040~ -31% (62.90)

2045~ -f2% (34.64

2050 ~:  -80w(18.23

1.2.1-14 FuelEU Maritime (12331} % GHG 98 | [R s

(51 M7t : ClassNK FuelEU Maritime %t/ B9 % FAQ (5 2 hi))
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>=alL—9—A7) (GHGHEMFI[%])

120

A
100

40

20
0
2030 2035 2040 2045 2050
Year
1.2.1-15 FuelEU Maritime (2331} % BERBEIHI O HER
# 12.1-15 HH e)ITEATL2SHER (£L0)
el [Study on Simulation Based Evaluation of Route and Cargo Specific Project for Introducing

Decarbonized Ships, Wanaka, S., Kakiuchi, R., Fujita, N., Hiekata, K., & Yamato,H

450, 2022.]

[Proceedings of International Conference on Computer Applications in Shipbuilding, 437-

e2

Official Journal of the European Union, REGULATION (EU) 2023/1805 OF THE
EUROPEAN PARLIAMENT AND OF THE COUNCIL,2023

e3

“GX 7 U — b+ ¥ 2 b= =" ORFE—MA O BTREHR IR 1A T2 AT &
LA B, PR R AR R, AL —RD
[A AR T RIS 2024A-0S8-2]

FFfli—,
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) VIalb—va &tk

THH a)~d) TR LSS EEH e) ICTRLE “GX 77U —h v 32l —4¥—" ZH
W HEEIRIZ T, KFE - T U= TSRS T 21 i A NOHEEEITH, WO T I 2 Lb—
varihEE EDIRELTIORT,

F 12116 VI 2L —a & (Fw)

AHIEH PIE > FYEST
TEHIME 2035~20504F 2030~20504
IpEe 8,800 NM (EIk/Z) 7400 NM (Bk. =M. 77U H)
B LENEE REBEABER—X (FIR0BY)
MEM T 9= @20304 | 32€ @2030%
BT + AR 158 (#Ef) . 1.5H (&B#H)
FERIREE 75%
# —x= L346m,B57m, Cap. : 160,000m3 L227m,B36.6m, Cap. : 90,000m3
— #E | B#ES 16.0 knots @9,800kW /total (44%MCR) #BHES 13.0 knots @6,400kW (43%MCR)
“/ — SFOC : 173.8 g/kWh SFOC : 170.1 g/kWh
5 SPOC/SGC : 19.3/55.0 g/kWh(PP12.5%) SPOC/SAC : 16.6/352.5 g/kWh(PP10.8%)
— BN EE | 179,670 MJ/day (BT L ¥ —10%BE) 111,564 MJ/day (FHEET 0¥ —10%85%)
—EREH/ HIEE 354 / 20&(LNG* v U 7 £ A%) 25% / 20% (LPG% v U 7 & F%)
— A 500 Mil. USD (LNG + U 7 D2.5(%) 132 Mil. USD (LPG/Ammonia® + U 7 M 1.1{%)
— BRI b 20,985 USD/day (LNG# + U 77 D 1.5(%) 13,245 USD/day (LPG#* + U 7 M 1.5(%)
— BREAEED R b 55 USD/GJ 37 USD/GJ
(GSCHtEE. Green H2) (GSCHEEfE. Green NH3)
bl FuelEU Maritime

ZRISTAIAH 311 T, R 12116 R LI RF 2 AN TR=2 7 —2) v Ialb—vayr
b BREGMEENRT AN v 7B RERT [F—AAZT 4] v Ialb—YarEEiT s, F—A
AL FACBT BEFEEMHEOLEEIL, ~— Ay — 2B H#ERE HE A NEDO & ko L L
7

(3) V3ialb—va R (R—RAF—X)

AEH T, F 121-16 IZBHLTWAT I 2 b—31 3 VERIFICTAE « 7 0 F = T o
HERR OHERCHE = A R OFIIZ S\ T T o - fE R A i1 5,

O  FHERZ— MRERICET DB E A OM

AIab—F—%2HNTyIal—ra VBT 21270, FHREAZ — MERIZE T 2 K
F O ER 2 4E L TR LERH D, £ 2T, BiTEa) ([ THEE L7-bKE - b7 &=
7 Ok BEERE A N— AT E SR N EN AR S D, RS 2 70D ERIERITATEIC T
TICHFHEA Th D120, PIFEOMBIES Lk AR, BT e 7 7 A VEHERENLAFEL -2
FEA. DLFIX 1.2.1-16 [ZR T8 & e o7, ALK FEEIEME TIZFHE A Z — MR TH D 2035 412 9
& RILT =T AN TIEEHE A 2 — MR ToH 5 2030 12 32 EDOMBULEE L R HF5R Lo
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TWo, 72720, HLLETAEE LTV DWEEAM T 72O ERELHTHY | EROBEIHE
BRECHLTIEIAHRBIZBWTRBE TH L RITEENPLETH D,

2030 2035

ALK REIE
BiLkRwEE
TYE=THiE
TYEZTER 97204 >

| E) [DEMEHR: 9E@2035% |

=) |VHMEH : 32£@2030%F |

(%]

- EREEBE (L)

- EREM R 2y 7 (BB 16Am3(LH2) / 9 m3(LNH3), #43% : 16 knots(LH2) / 12 knots(LNH3)
EMZ A7 7 A GERMIT/AEER :1.58)

- EREBTEE (75%)

1.2.1-16  F)3IS RH 52 Foki 5hfs 2

@  REIEK &R R OER

LI 1.2.1-17 ISR EIRE R O HERS & AR AR TRE L 72 EHE B R[GIOHER 23, X DRI
77 7 PEEEREIC T A IMAEROER 2R L TR . A0 7T 7 REEEMRE 2RI 585K
BHEREOEEZ /R L T\ D, M EBENEICKFEREAE ORI, FTERNBALT o F =7 HikfhE o
FERERL TS,

PRI OER > 5 R TN & HRIEARFTIEARTIC F5 U T 2035 AFRE AU 1T 5 4130
IREER 9 6 | AERTKY 5 ERE DO~ — A THAREDMEIN, 2040 LA ZAERIK) 2 EH-ER— X T,
2050 AR EITIE SA ED X v U T RMEL 2 AR L oo, LT VB = TR O S R 3 &
WIAEFE 2030 ARG AUC BT 2 WM R 32 05, 3 A X 2 MIAERMK 10 E-E— 2 TOHN
FRETED . 2050 1T 250Xy VT RUBEL R AERE o7, ZOMRENSDOMNAEY |
R —ATHE L T LA R BRI TE 2 5 2 DAY A Xk B C otz 5 2 5 & vE &
L CTIERE RBUREIC 22 2 2 E NARIOFERN O HATN D, FRZ, WikE 5 FEENLE LTV DHRKH#
F v UL TIE, 2035 4E0 5 SAEMIFFEM S B L WO B TOBENRLE L 72D | Ty EORE
HERTHLNE NI HIZOWTIE—ENLETH D,

WIARHI R OBRBHE &2 7T < & IR RREME &6 7 > =7 @ik & . FuelEU
Maritime ® GHG HEHHEHI N 58b S d 2 4 I 7 2030 b SFEE v F) TEWTH 0 ARERET
bHDHTV—VIKBE, T =T U= E2HEHLTWD Z Enbnd, FRCHBIE L < 722 2040
LIRS TIXARORREI O HEIE R ED 6B 50% & 2. 2050 FFITITIEM P ITIHE SN DRELD 5 B
85% &M E L THHATWD 7 — Rkt L Laid iU e CE <o b, MR, 207 ) —v
PREHITERIBEHZ AR Ta X METHD Z b, Wk BRICEZ DB L ER TE v, KEOTIX
Wik 2 R OBEBIZOWVWTH TN,
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- BEHDEE L < B Icoh T,
LH2, NH3®fEREISA &M
o/ » 2050EICIF T HRAF—R—

ZTED L H85%NKEER

20408
NH3!1]A33%

2050

m wFo
L]

NH3_Green

NH3%)585%

Consumption

m1zm7yi:v—yayﬁ%(%ﬂ%ﬁ/%ﬂﬁ%g@%@)

® gz FOER

LIFORK 1.2.1-18 TIEAEEMBIO T A MZOWTT T 7 ERICOURLTWD, ARk s 7

TIIBWEMAORK R NEBARL TR, BT 7HOF LU ORISR TIHE L “BREl=
AR, R SEMTT A R, RGN “CAPEX” AR LTCWD, VD OFEMZRERIC OV TIEFE 3.1-
8. -9 EBMNTTZ & Tow, ALK FEEIEME, W7 =T EEMEAOMEICE 252 & & LT,
2050 FEAZ /R DIT DIV TERE 2 X MEIE R RRDOEIE T A SO ) b a EH DI EORBIZR D L\ )
RThD, T, EsE e ORI LT\ 5 Z 2121 Z, FuelEU Maritime {2 £ %
GHG HIBRRNZ R, AR AZ L0 2T 2 0ERHTE TS Z LICERT S, HRDX
1.2.1-17 A7 Z 71 ZR7180)

W, EFOLHMNIR LT DHE T, SEEMEOREFEOREE = X b (155 [/USD #5H) %R
LTW5, R —ADGESMICIIT Dk = 2 MBI TICRE L TW A HTFO@EY T, 2050 4
VIR SEHRIERR T C 5,050 (M, & kT & =7 s Tl 6,063 &1 & W S it = X MM/ > T
B, WHEKICKE BB S HWE TH DD HRNFERE OS2 2 ML 2o TS, F7z,
FHEBIMAN (RAEKFEIT 2035 42~2050 4=, AL T > =713 2030 4-~2050 4=) (2B D RFED b —
& VAR 3 A METIRALK F AR T 4.5 JKM . AT o = 7 AR T 6.5 JRFIHREL & v 5 5
Rripot,
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INOLOREHERZKIZV I 2L —ra VRFEZREL, V2 b—T 3 VB X UOREMHEORHMN 2 5
i3 5,
PLTICK A B IS DM 320 5k, B L O OREREZ 7R,

a)  EET U A O

ARBRHEITIICHTZ0 . FWEMEOEES TV 42 2 2 CEE L T, MEd sk Emis L
Lizi@h), 70— LCiRb G kS, LG T vE=7, G AX J—b, LG A& &L,
BEFEME LTLNG & A% ) — V&R T4 6 s A ET 2, SiEMEIXEn 2 Eh
(VLSFO) & 1&M% ikt 9 % Dual Fuel (LT DF) & L, BEMLSMTIEA TWLED L IZRR L7
— VB EERERT S Z LIEE R, ERRAEARK TR LIS OEZLL TR 1.2.2-1 ITRT,
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__________________________________________

¥ =18 Well to Wakel2 51 2GHGHEAY R, HL FIFEFYO0EY

X 1.2.2-1 FHEER 3.1.2 THRET DS

RBHOTIITEHELTEBL L, LNG &7 LA A% ) — Ok 2B L Tix GHG 58 D E
(GHG HIBZh I3 7e) EaEENA~gET LU AL nh, BRICBARELE LTREET L=
FIUR—EHE 72 & L XBIR e <. B E CTEFEYIREI A IRE L ikt & LA S o A N EE
BT 200 TS, Eo. KEORBEEEASHKEFIHEICONWTAY ) — L E2HEHT 5 L0 9 5
] & KB b OIS BRI SIS W CFE LW e, SEkEzERT vk n e
7 MZOWTIEEARBFHICE N TEE L TORWRITEEDLETH 5,

b)  AKFEREEAARIZ I T 2 A R R E

ABRFHZ H T2 - TES K BEEEAROEEMEEICB T 5 2 A A FETHH 72D, N—R HiE
ETLKRFWERILED LD RAETHMERWA, 22 CTIEIRAEHE 3.1.1 THE L “WibkEim
KR ERN—RALRDEERE L THETHIEETDH, 22T, N—RERDHKEDOHEREZ LD T
IS5 LLITOR 1222 DB Th b, RNICFHE ORI AKFERESS (2035 ~2050 4F) &=L
X — i~ — 2 IO R THESEEO#RE FEE A B LR AR 12221073, ATo
D, BEN—ATOREREELZ LD E G T UE=7 TORMBEIIAERMEICKH LT 6.5 1%, LNG, 5\ ik
G AL U TOEREITRI 255, A X =L, BTG AL /=L TOEIT 6 5L 720 . KFEDOHAL
FEYT VO T —8 (ERAFEEAE) 2 EOREER L L THIEFITENZ L, KFELSND
BSERIC K DL BTN M & 22D, (A¥ /) —bk G A X ) — VIR TR U 72 8 [RHEAL %
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#1222 AKEHEHE (HH 3.1.1 [ THREFHDH)

ERERE [ ]°
2030 (2035 2040 2050
ALk FEhx
R kEEH" 0 50.5 188.5 306
TV EZ T
- RELBIE KkEH? 485 1144 1803 2930
-RELEETVEZTSH 300 975 1650 3000
-MABRE TV EZ TS 187 405.5 624 969
TYE=TAE 972 2524.5 4077 6899
MCHg%
MCH&&t" 163 381.5 600 976.5
¥ PERMA B OWN, KRR % LA R TS 5 LIEE L4 (2IED60% X 1/3)
*2ﬁﬁﬁ%AE@®W\*%ﬂm%%TV%:7Tm%¢5&ﬁﬁbt%&%%@%%xvm
%3 RELBEANHEON, KFEFMASL ZMCHTHIET 5 & AE L4 (BIED60% X 1/6)
*4 2024.10. 3INEDOJ & O EFISFH LV . RILKF@wEIT T e V=7 MEBRRZNEK LSEZABE Lo
20354E N HERE SN D & AE
*5 4% B EE o B BIM M S CHEE
*6 MCHCH#AIRE % 187E LT\ 2 MR IES HEE D K4 0 2

X 1.2.2-2 KHEERIC BT DlEs BFE (E&EX—R)

(FAton)
[ Lhzmz | 50.5 188.5 306.0
4:} THLF—R—RCRE 3
B [Cwnzmz | 322.3 1203.2 1953.2 3
= ]
B[ inewz | 126.3 471.3 765.0 o
e @ (121.2) (452.4) (734.8)| *
[ MeOH®iE | 304.5 1136.7 1845.2

— 5T, FitlicftEsEE (ton) %720 Tide <A (m3) HU7-vIcBEL 77 7Lzt
DEEK 12231087, RToO@Y | EEN—ATIIKREPMOBIRICHRTIEFITENVE L /2> T
Tey, ARRRE 20 TIHMOBAR LD b LV X< ORBENLEL 2D, ZIUIKFZDRENIEF TN 2
ERERLTWD, ZAUTE VL Lot RE2E 25 L, BAKREYZ D TERD T X /LF —
BIZRERH D LD, KFEOWEDFELLTUIHEV EL RNV ENI ZENE XD,
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1,500
[ Green LCHA# |
1,000
- LNGi#ix

0
2034 2036 2038 2040 2042 2044 2046 2048 2050 2052

——|H2 —@—LNH3 0—LNG —@—LCH4 O— MeOH

(Z&H)ERYOBENEMFHAR O

LH2 LNH3 LNG LCH4 MeOH
TE 70.8 [1] 682.0 [9.6] 470.0 [6.6] 424.0 [6.0] 792.0[11.2] |ke/m3@Liq
{EfIFHE 120.0 [1] 18.8 [0.16] 48.0 [0.4] 50.0 [0.42] 19.9 [0.17]  |Mu/kg

M [1hwamIEH2ZE 17 Lic L EDHERT

X 1.2.2-3 FEas BRI 2t BAEOHERE ((KFE~—R)

c) H LN A~ 7 Kt

ZHIVE COMFHIIRW T, IRILKFEIREME &Rk 7 =7 a0 A~y 7 13BEICHRE LT
Tl BY THDM, LNG & AH ) —VEHEMRFI DO Ay ZIZHOWTITMHE L TW o Te, 22T, K
MEITNIZIIT 5 ERCEEfRE D ARy 7 2K 1.2.2-3 12377,

Fx VT VA X7 EDEZFHITHEA 3.1.1 LRBRIC, BEEWNIZARE L TL 5 — iy R 4 X%
YUTZEBELTEY, LNG TIIEMAEN 18 T m3 7 7 ADF v U T E{EL TS, —HTAH
J = VIFBLURENICABET 2 KI5 % U 7137200, ARSI T A% 2 — LB E LT
DEFRBEPKIS T m3 7 7 ADFX ¥ VT ThHAHZD, KRFHIBWTHRYA XZEEL TS, &
Ot FFFEOHEE = 3L F — MR, BUBE R e 132 n2ivkE - 7 8 =T ik &
FUEZHTE L, IECEM A FBR LT —Z_X=2n65 Lz, RBGAX Xy ) TIZONT
IZ. LNG & 2 % OWERIREPNIZIEED LN D, G AX B LU FTHEEL TS LNG F v
U7 ERCANy 7 Okt e LTWD, £/, 3FFE TIZHEHA 3.1.1 THFEADOKSE - 7 E=7
BREM DAy 7 B 3K 1.22-4 ICFB L TEL,
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2% 1.22-3LNG *+ A Z ) — )LEEM A~y 7

LNG (G-CH4) MeOH

— FEH 180,000m32 2 X* + U 7 52,500m37 7 RXF¥ ¥ U7
£K297.1m, 1847m, #27k12.5m £K186m, 1832.2m, ®K12.2m
T FELNG* v U 7 EAE L BT BELPG* v U 7 L A%
16knots 13 knots
— IR EER LNG DFE#RI38E MeOH DF E#%Ea%87E
EmEFE A - 13,350kW/total @41%MCR EMmEEA - 4,140 kW/total @33%MCR
SFOC 1 178.2 g/kWh/unit SFOC 1 169.5 g/kWh/unit
A SPOC/SGC : 1.5/145.0 g/kWh/unit SPOC/SGC : 17.4/319.8 g/kWh/unit
(sS4 By bEEE :0.9%) (540w b= 11.7%)
= SFOC/SPOC LCV : 42.7MJ/kg 3SFOC/SPOC LCV : 42.7MJ/kg
~ 3SGC LCV : 48.0MJ/kg ¥SGC LCV : 19.9MJ/kg
‘7‘/ — AR B EHBETZLE —D10% LIRE FHET ZLE —D10% & RE
121,898 MJ/day 71,913 MJ/day
— EREH BEER BHELNG* v U 7 L AZLEE LPG* + U 7 L FZ% L 185
355 /204 255 /205
— A G5 —0yrT—84&Y o= 2 =52l
220 Mil.USD 54 Mil. USD
— EMax k Drewry Ship Operating Costs L7k — k & ¥ Drewry Ship Operating Costs L sK— b & ¥)
13,990 USD/day 8,210 USD/day
#1224 KFHE - T UoR=THEM Ay 7 (18)
k& TYE=T
- = 160,000m37 Z RF ¥ U7 90,000m32 Z XF ¥ U7
L346m,B57m Draft(Laden/Ballast)7.5m/6.5m L227m,B36.6m,Draft(Laden/Ballast)13.3m/8m
— R BEFLNG* v U 7 L [B%E BEFLPGH v ) 7 L @)%
16knots 13 knots
- IR ER KSEDF FHEIARE 7 v E =7 DFEHEEE
EMEEESN  9,800kW/total @44%MCR EMEESD 6,400 kW/total @43%MCR
SFOC 1 173.8 g/kWh/unit SFOC 1 170.1 g/kWh/unit
B SPOC/SGC : 19.3/55.0 g/kWh/unit SPOC/SGC : 16.6/352.5 g/kWh/unit
(24 Oy FEEE 1 12.5%) (sA Ay FEEE 1 10.8%)
A SFOC/SPOC LCV : 42.7 MJ/kg SFOC/SPOC LCV : 42.7 MJ/kg
~ HSGC LCV : 120 MJ/kg MSGC LCV : 18.6 MJ/kg
5 - BEAN R E THET 5L E—10% 1 THET 5L E—10%H8E
179,670 MJ/day 111,564 MJ/day
- ERFH/RMES LNGx v U7 L[EZFLEE LPGF v U7 L RZELBE
354 /204 254 /204
— AR BEFELNGAHR(16Am3 7 7 X)) D2.5(% LPG#A(NH3 Ready) m1.11%
500 Mil. USD 132 Mil. USD
- Efra X bk LNGHIEAM O R b D1.5(F LPGHREM I R b D1.5(F
20,985 USD/day 13,245 USD/day
) VIalb—va &t

INETOHEHa) ~ c)THELEFMEZED TLLTOR 1.22-5 187, FHEMIMIE 2035 £ 5
2050 4F, A EEEEEARATE A 3.1.1 THUE L TV D IRIK R OBt ERE TR — L T\ 5, FIHIARE]
EHNTIEE b)), o) THE LIS R, MHAy 705, SkBlARE R CHE R EREHE LY I 2 L
— X a OGN E LTHEXTWD, 2B Z O ESITHRATE 3.1.1 & [FERIZ, 2035 4R
FUZTTIZHFELTWD EWVWOIETH Y | LNG & A%/ —/Fx U TIZE LTI FEOMMFI 72 £
EE 2T, Kk T VA OEOITEEINDI ENHIEELE L TWVD,
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#1225 vIalb—vardFELD

ANEE LNG MeOH Green LH2 Green LNH3 | Green LCH4
SHEHAR 2035~20504
bt 8,800 NM (#IHHE3.1.1 TR I-R{bkEME & F CiniEEs)
XS HE3.LITRH TL S BRI KREREST Z2EEYIC I RN —R—_ A TMEEZIRE
#HARRE#@2035 3% 19 9¢ 14% 5 198
AT K& TYEZTEEMBAERL ERE
+ iR 1.58 (#&#) . 1.58 (5#)
4 — =25 | 18Fm34 3 A%+ | 525Am34FR | 16Am343A%+ | 9Fm34 5 A%+ | 18Am3ZF A%+ | 525FAm34 72
il Erve y7 v U7 y7 y7 y7 E b
z [=}
~ — TRAEE
7 [ —emmpEE | _ _ ) ) ) )
4 2 | HHERNEOR | #HERDOE | FHEHIROB | FHEENEOE | #FHENEROR | FHEIEINEROE
—ERE#/ BiE Y Y Y Y Y Y
10
1]
— Efga Ak
EEEQR B 5.5 USD/GJ 11.8 USD/GJ 33.6 USD/GJ 27.8 USD/GJ 32.4 USD/GJ 34.4 USD/G)
R FuelEU Maritime

TR D ERBERIHI,

PASF SN TV AR U THAR EREShS 2 & Lo TS,

EMAAOSEEHHOTEXOBRBITLITOEY T,
GHG BERFOAEZHFDELADORE

e -

i GHG % — i
x IRILF—E2 ).(

R ERULAREO ta !

TR CEAESESDERRLEI Y TSAT7 IR - NSURERYET, COEHER TREN VAT TR BIBESICEEN
RETEHEERY ., FORMMENFRFAERVUET, b, EROREIEEA LSS, COBERF Or E=IEICEH
L7z GHG 8EJICDWTIE ERIRLEF—SBTMEEHLEZEDONYZMMAD GHG BEELZVUET,
(Q2-6 £8)

o BRI SEZSIIERET 2 BI(2 F)LLE GHG #ED LRREZEFERR T H o7 MfAD SR, SN ER
SNSEZSVITHBOE n [CBL 1+(n - 1)/10 ZRHTESENBREINET . 3005 A—0HH 2 FHE
B CEIERSHL L WREROIZIHE. 2 FEDLMAF LROFHATHEINSED 1.1 &RV ET,

1.2.2-4 FuelEU Maritime | 351F 5 S 4405 1=

(31T : Class NK FuelEU Maritime s iCBI4% FAQ (55 3 hi))

~ 61 ~

FHAEIH 3.1.1 &£ [ U< FuelEU Maritime # 2 L T\ %, 1 DIEESLE 2
& LT, FuelBU Maritime (236N Tl 2026 4E0 B BIGIE SIS 2 LR —T ¢ U 7 D3Bka S hu, Bl
R CTE WA ITIIEI SN RAET AL L > TS, LT 1.2.2-4 1F Class NK {ER D& B2 5|
HALTWAHR, KO FEICFLHEOEY . 2 FLL Rk T GHG HEH B R ER T b o 72355 138




ABHNICRBWT, 7 ) = 84 ESTEEITRE e LT/ ) — AR5 2 & TERETH
il 2 FEARHZ 1L R T E D7 0880 RATEN D, SEIEFEY RS L TEEL TV D LNG &
A B —AZBE L CiX 2035 FFIHEMBR AR R CREIB RN D e MO TR AET D F U A 75T
%o MA T, P OBEREICOW T EFLO@E Y . 2035 FFIZITBEIZ LNG TIX3 &, A%/ —L
TIHI9ERFELTVDEWVWIBETH LD, FrC AKX /7 —/VIEMIZ B LTI 2035 4 L 0 BRI
T TICEE, EMRR2INTVWDAIMPEHIRES DL L VI BTN THL, ZOEE, iz
mwﬁm%ﬁ FEABAAG L7233 2035 EREARIZIVT 1.6 (5D FRENFAET H 2 L b, I

B D EE, EBAERO DML > TSRO LREENER D L LD,

LEDZ b RIRFHIIBWTIZLNG & A % /7 —/VEaddisEIcBE LT, LFoK 1.2.2-5, X
1.2.2-6 (R T FIHIARE O il « SEMLBAAAE AT S IET H 2 & & L7, LNG 2B L Tid 2035 4R
PAREIC 3 BB L DOFRIEN D, 2033 FIZ 2 5, FAIED 2034 FFIZ 1 ELEL TV D, A ¥/ —/LICH
LCI, 2035 A EMTBRAAREIC 19 BXE L OFREN S, 2030 412 3 &, T DO%IT 2034 4 F THERM 4 £
s L RE LT,

Distribution of construction year
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1.2.2-5 LNG #is 8 A o it i A 45 AR
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1.22-6 A 2 7 —/VEank MIIS ] o G AR S Ah

~ 62 ~



3) I al— g R
©) -SR] O R PEREAM

UUTFOFR 1226127 2 b—ya UFEROBIEZRT, KO 217 HICFEHO KRR Y 720 Ok &

X ALK FEORREL 720 Ok E%"1.0" L LB, tho S BAR CIIMEIRRE OMRRE & 70 5 2% Bl
KLz bDTh D, F7o. RMEATICEEREOBERIZE = 2 MIFHEBIM TH 5 2035 F~2050 FIZBiT 56
HEE I A NERLTEY ., SLICZFOFIL, 203X NOIERICED & TR K257, EENHD
MDY | fREEE T A T — ﬁmﬁ&%%ﬁmkﬁot DIFAL G KRR L D KFE#ETHY . 2D
IZBEFEM THDH LNG & A% ) —pfi<, — R A7 EE AR & 22 o T=DITIE G A ¥ T &
LKRFEHIETHY | %@ﬁ:ﬁme&/~w WILGT o E=T iRk &Aooz, T27EL, 2
UL d < £ TEHEHIRNIZ fé@ifﬁkzxb@mﬁ&ﬂb%%@ﬂL:xb&Lf%ﬁ1Lf%
W LEDBDOFERTH D RITHEERLETH D, RITHIE Lo EY =RV X —H{li (G)) M7= Ok

A EMERT D,

#1226 VI a2 lb—Ta R

BiiF B/ e Green& 1/ #AKl
=] LNG Gray MeOH  Green LH2 Green LNH3 Green MeOH Green LCH4
BYER 187 m3 5.25/5m3 167Am3 97 m3 5.25/m3 18/Am3
=Y OEEE
U tee it 0.38 0.54 1.0 0.66 0.54 0.40
£ 2035%F 3% 198 9& 148 19 4%
2040 11€ 69€ 33& 65€ 69 12&
20505 18% 111% 54% 80& 111 19&
fBExa X b #2.4JkH #3.5JEM #4.536M #12.09 M #1.7JH #1.3J36M
=% MIEE (155M,/USD)
{ GreenCH4 | !GreenMeOH| | GreenNH3 | | LNG ' GrayMeOH | | GreenLH2 |
Az bR < > azxbHE

LUFI 1.22-7 1%, BFEICBT 2@k 2 S 2SRRI dsEm— X — (GI) THI-7ZED
77 7T, Wik L TV DB XX —Y72 ) Ofgiika X NOKFEHBEZRLTVWD, ZThEaid e,
7Y = EMOFTIEG A X N —REMTHRE L TR, I GAIZEN—Frmlichsd, ozt
RS = X ROtk (R 1.2.2-6) LEMITEDLRV, —HTEEEEMNTHD LNG & AF ) —/iT
TS B AR Y WL 2 2 MERIMED B DFEF & 72 > TV D03, 2050 FRIT72 HIT-270 Tk = A M3
BUZEEIML CWA Z ERbnsd, Zivik, 4FE GHG #HEH R & L T FuelEU Maritime Z48E L7232 =
L—aru LTS 2 EICRERLTEY, HH 3.1.1 DK 1.2.1-15 TR LTV 538 0 ST BRI
FELL 728 A4 I U7 CEIBBEPHEML TS Z LI T, X 1.22-4 THB L72#@Y . H 257
B o T HHHESIZIN U TRA L TWAEISFEOMEE ST B L T\ 5,
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' Biffild. 2050E L5
1,200 SHICHEML TWL
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——-G-CH4 —@—-G-MeOH -@-G-NH3 —A—LNG A MeOH —@—G-LH2

KEREYGILAYDAX FEHR : [F—LEZEIX MNA)/ HBREEPORI LT -2 (G)

X 1.2.2-7 &Y Gl 47-0 o h—H Uik a A k

Wiz, Ak B ZMMTH 72 G A X AZONWTEOHBZ 05, LLFOK 1.22-8 IR LTW5D
WY, ARG AZ BN RBAERICR-T-ERE LT, AR & TBEFRinY 1 X B oh
%o FRZHMEEIZE WL, BB ENKFRIZEBS RN LAKED 4EFREDH D | OBk 2
FIRE L NRNZ L 2B EEU EOZRAXF—2FLTND, o, BELT UVE=TOAKX ) —
JNZHARTAENIERNZ EHH D, BEST- 0 O X VX —E R LEN TV D, TR SR
THRLEEK 1223 THRTHENLD, MA T, BEFERTA XL W5 | TSR — A oHhT—%F
KATHDEW) mb AR E, FER, TEREGEE () 20720 + v U731 XRK
Bl 2D 2 DORFED D MEFRFAER N R b D722 < | k2 A AL/ D & WV D FERIZ O -
72

~ 64 ~



O Green LCH4AA' BRI 4 H
v Green LCHAX D EMICLEATHIAASE LT, UTFHFBIFOIhET,
« BURMEAFKEOCIZEEHY . tondi/-l) OFXELSLENDE W (hIdkFO28H FHi-4w)
NH3%MeOHIZ3t L TBEA /NS £, FIoH L THBE { HiXnHE
- BEAICHLTISHEM3IOAR* v U 7 THX A
v LEiEo Mgtdm] [BEIEMMY 4 X oS5 ICEE. ZORRLEEHHSDH L E LS FEH 5CAPEX,
PBEOZ FOBSEICEWTGreen CHAA AR FEREER->TWWET,

(ZEB)FENORE/EARERBEOLR

LH2LA o #EEEICH L T,

LH2 LNH3 LNG LCH4 MeOH pEETHENEREFZL
BE 70.8 [1] 682.0 [9.6] 470.0 [6.6] 424.0 [6.0] 792.0 [11.2] |ke/m3@Ligq
(LRI 120.0 [1] 18.8 [0.16] 48.0 [0.4] 50.0 [0.42] 19.9 [0.17]  |MI/kg
W [1hwamizH2A " 1 e Li-k 2Dt A TY
GreenE ¥/
RE Green LH2 Green LNH3 Green MeOH Green LCH4 BE% v U FHAET. Ho
HYER 1675m3 95m3 5.257im3 187 m3 BT D S EIEE A DA L
IR ) OEEEL
AR 1.0 0.66 0.54 0.40 ' - REES B
4 20354 ot 14 19% 4%
20405 33% 658 69% 12%
20504 54% 80& 11& 19%
HExaR b #04.53kM #2.09k8 ¥1.7JkM #1.3JM
122-8 G A X AR & 72 1= B

FEFEENSEONT-EEOEM 1229 LK 1.22-10 ([T, RFUIEREHO@EY . KHEEFHT

I wfﬁ%mﬁfkotmiwLi&mmﬁﬁkf‘E:*ﬁﬁﬁﬁ%@immx&/:;ém
FEWETH o7, WL A X N> =Bl TR oK 1.22-8 THALZEBY THDH, —FHT

Gl Y7777 (K 1229 %) THRTEIIC, BERHIDHEIFENZ A I 7 (2040 FELLAT)
WCBWTIEBEAME (LNG, A% 7 —) ICHEMMENELC TS, 72720, Ziudd < £ CEREHH
DFFER 72 2 A I 7 DR T, Bl L < 72 51220430 CSHAD R AVIEIBEE I L, #iCH
Ko A NEMOBEVEREED Lo T LE D Z LN 2045 FELIED 7T 7 OIS S R CERND, I

4% IMO % TR S 5 BREEHUHIIRORR S FIEOMHAA (RFIBLSE) RS Tk & v BEFEMENC
E O TRHRITE LWRIIZ R 2 /RS & 5 RITBENMLETH 5,

B 1.2.2-10 TIE, ABEHRERNS 7 ) = EHOH THERIG L Rk G T o E=7T128 5%
KFEHEL, G AF ) — MM X DHKRFRHEICEREZL TTND, ZHUDDBARFNICBW T G A ¥
/K:xhﬁﬁ%ot@mkbfﬁ\%@%ﬁ%@&bfﬁ@%ﬁ%ﬁmém&wom&aﬁ#%@m
EOE WD L BRBICBEFEMOEMAREIN NS WE WS HRH D GERIZIZG A X DOMiDHH),
WK, WIPER R B L CIIE 2D Z LI TE RV, KREFENICBIT X v U 7TORESMT
H5 TBEEMNICABL T 2 RIS A XX VT L0 X5 U T A XOHKINEIEG T
VEZT EGAY ) —VOBENARN o T 1 ODN— R Lo TG, Lo T, FERAYZR R X
X U T ORI, oIS T D72 D O AR OBEMHIL 2 b ORBEWEEE BT 5 9
ZT1IOORT Ta—F L0 H25LEE2 61D,

REIC, EERIZ IO EYOMRA R AFEOBLESC, BRNICHELIEOBIZKFESE LTRHIHTS
EFTOT T 7R RCBIT L3R MRS BRIORF TIEBE RSN TWRWAES HICHENSLET
»b,
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> FEF & LT, CAPEX (i) '=ffi, MEIRIESGLERHKXE (MR IR FHET
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FoEMEEZRETII—ESMAEEEEE LY 5 3,
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BEfEOCHREELE LT, Ba—a—_XU X2 (BV) IZX>TAEENT- [Hybrid LNG & Ammonia
Infrastructure: Key to a Green Economy | (ZUXEk STV 5, LNG B AZEH O 7 o = 7 g AJE i~ xR
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# 1.3.2-4 LNGHEAJLHO T =T AFEHA~DRHI M2 5 CAPEX (EAH S H) #RE G

LNG Import Madification Cost Total CAPEX
Impacted Systems CAPEX (%) Impact (%) (1) Impact (%) Remark
Full containment,

Storage tank 45 to 50 3 1.0to 1.5 63-percent capacity

Based on two
x 50-percent
COMpPressors as
current design. A new
BOG system 10to 15 5to8 5.0to 8.0 compressor package
is required. The total
CAPEX impact is the
new compressor
CAPEX.

As the pumps need to

be replaced, the total
LP/HP pump 3to5 1to3 1.0to 3.0 CAPEX impact is the

new pumps CAPEX.

Including pipe support
Piping 5to 10 40 20to 4.0 and flare stack piping
arrangement
Including control

Instrument and 3t05 70 201035 \.ralvefs, ﬂre &ga_ls
control system sensor, inline devices,
etc.

Total 11.0 to 20.0

* Based on LNG Facility CAPEX.

Mehran Ghasemi. 2020. Converting LNG Import Terminals to Ammonia Import Terminals.

" Mehran Ghasemi. 2020. Converting LNG Import Terminals to Ammonia Import Terminals. in Hybrid LNG &
Ammonia Infrastructure: Key to a Green Economy. Black and Veatch.
https://webassets.bv.com/2020-12/20%20Ammonia%20Ebook%20Draft%205.pdf
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8 Covering Germany’s green hydrogen demand: Transport options for enabling imports. Prepared for German
Federal Ministry for Economic Affairs and Climate Action (BMWK), Submitted by Guidehouse Germany. 2022.

https://guidehouse.com/-/media/www/site/insights/energy/2022/bmwk _transport-options-for-covering-germanys-
green-hydrogen-demand gh 2022.pdf

ICEF 2022 Roadmap on "Low-Carbon Ammonia." Prepared to facilitate dialogue at the Ninth Innovation for
Cool Earth Forum (October 2022), for final release at COP27 in November 2022.

https://www.icef.go.jp/roadmap/

9 Rigm/l« =X « U—#R https://www.oitalng.co.jp/equipment/storage_tank
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> Wi RIRNAT AR K OB LNG IS HERR 13, LNG PREHE AR 48 BFEILINIZ, ThTh o
ESDS #7 A hL, £DO7 A MEREZFER L., (RET D, E£7o. WRPEMRE AW ERE - &
Hef% . LNG BREMERBIAAATIC . ESDS 2MIE L <AFEIT 5 2 L 2R+ 272012, Al L bk y
~ORAE (Warm Condition ) CT® ESDS 7 A h kU= —/L ROYRAE (Cold Condition Kf) TD
ESD F#BHPAT 2 1 (Stroke Test) % Efii 3%, ERS ORI 72 BEDUISIEIC OV Tk, SHRBAILART
WCWOTHEMNTEOREICHD Z L 2iERT D,

[EXZBfENL > A7 & (ERS : Emergency Release System) i ]
%ﬁiﬁ@ﬁ% RT AT, TING REFEEICER L Tl RIRT ZBREHIR AN R EE - HeAf s & BEL 7 R
C BER—R T — MR EB A DWENIDNY OB EETH L E ST DI UIEEL 21T
oL KK B EOBRICREICBIER— R T — AOBREUBE L 217D ZE A RREETHTDD
Efé,m%ﬁﬂﬁ‘/x 7 & LT, ERS (Shore to Ship 77, Truck to Ship =0 Cix ERS X% DBC (Dry Break
Couplings)) ZfEH+ 5] Li#indH 5,
Ship to Ship 5=, Truck to Ship 5= TiL, ERS Z{#FEH T 5845 121%. ERC (Emergency Release
Couphngs) ARET DI ENRDBID, Shore to Ship T TIE, LNG BEIZHW D ERED AR — R DI
IXZFOORN 6 A > F % ERDGEE, 7T—LDBAIIZZONEN 8 A > F % LR HHAIZ, ERS
é‘»ﬁﬂ% L. ERC ZRETDH I LBKRDOLND,
HHADIA RF A TliE, ERS XEDBC DEMIZH Tz > TEET RERL LTUTREF b T
W5,
(ERS D5« %0750
> ERS OfFEhZE} GRE) 2T CHERTL52 L
> LNGBEMAR—2 /T —=hb & biz, N—/S=REMHR—2 /T — L bERIC ERC 245
&
>  ERSIFENVOMIGABMEZ 725G THIFEEI L, T X TOBREOURBEL A TELHZ L
>  ERS ZAREI SE L5701, BREIEY X7 ZE/MET 2 X9 T O/ S - AFE) T 2 BIRE " F
LTSI E
> LNG N I — RS KR AREHIR > S BEAL 5 HFRE (Ship to Ship) /KIRT APREHIR S FEEE £ 7213
HetG 2> G 55 AE  (Shore to Ship Truck to Ship) 1Z&H > Tix, BER—RX /7 — AN EHARR
\CETDANCUIEE SN D L5, @ ERS IZFHEFEEHIE— & T 5L L b2, FHHTHLEEBHTED
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Yo R BncRETH I L
>  ERS FEEFIC TR —V A2 NE S ICEREF S Tns Z &

(DBC @354 : Shore to Ship /7., Truck to Ship 57)
DBC Otk (e, GIEEL FIEZR &) 285 T4 5 2 &
LNG BiEHA—R L & biz, N—_—KEHFR— A H[ERRIZ DBC ZfEHT 2 Z &
LNG #REME 6 il iZ ESD OfEE ) "DBC OUBEL A T& 5 L9, WHEHRT LI &
DBC O UJE LATZ ESD Z/F#h S E 5 FIHE$52 &

vV V VY V

ZOfh, FEHROTA RT A4 TRMlOH 5 ERS FICHT Htfi s LTI TO L 2 REEHDH 5.

(ERC MEE) L2 D A— A B Y v 7 J OV EHRER)

> HR—ANERCIZE > THIV SN E. A—A, ME, ~=4—/L F, ERC IZfEH®E - {E{5%
B2 DBZNRHLHT2OITIE, R—AZ@URTETYR— b - ZFTL52en8Rkdbhd, 1
— KR =2 LT 555813, BERIHATY LEN 2S5 THERC 2 U U —2X
TEDHEOICLTHBLLIZEREEF LV ESNTNA,

> R AROKR—=ANY RV TV AT ML, EEOFR—ZANRERY V=2 Ih 56 OEEE2 T
NTRINTE L Z ENHHRE ENTEY, flEAFIZV Y —AZh, N H—AT—T 3D
IEGIRZB 2 2 BENNHLGEITIE, MEEASBIEDL LI LT - MR AT A%,
YA AT = a VUANDOGETIRET S Z RO LD, o, BEU AT AL, EARILY)
B ST A — AP AREE B D Z LIS X D AR RO EIRE IS 2 L F A
FIOERMEZ T 2 2 L 2B E LR L T20ERH D,

> ERBE N A=A T—va b —EOEMAZ ko TEH L. ERC ¥ A7 LAFEEIFTIZIT ESD
VAT LPMEEIT 720, ESD VAT LADT T —LABRFERLIZH, EHIZAR—ANLHEELD NE
LanTtng

> ERS 2ME#E), XX DBC Z8) 0§ L7=B8I21X, ESD ## & ERC XX DBC & O TikE & 705 2 &
IR L, REHRBROBEH 23R KD Hiv s,

(FEJRFERIFIZI 1T 5 ERS OEEH) : 4530
ERS (X, Aif2seftL LT, BfF - fFEIRA 2 2 2012, BHEIRIZ LNG BREHE AR — 2 2 UJEEd &
IRFFENT VD, Lol BIRIERIC K > THRM 73>%®Ea>—<ﬁ°ﬁﬂff£2:®@377{ﬁ7bx (S A=Y (ZANAN SR A
BRIV THIEEI§ 5 X 9, ARt 2Mik4 5 Z &Nk bh b,

(ESD - ERS O F#)j{fHh))

LNG REMSIEVEZE T . LNG BREHEIE R — ANEI « 815 L7235 50 R 0 | ARLL BRI L7=356
2%, FEITESD Z#{FEi &%, MBS U TERS L FEISH 5 2 & NRD LN D,
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T8 C ESD + ERS #E8h &t 2 85H11%, Ship to Ship J7 2 CIE 22 4h DGl 2 %I ATREZ2 35 HT.  Shore
to Ship 720 ClIe Bl D22 4723577, Truck to Ship 72 CIXRIART ZREHIMAIE 721X LNG 2 — U — D
KRG, & STV D,

FH) TP ESD - ERS OEENZH 7= > TiL, ESD * ERS #/F8) S5 72 DEGRZ 5D FIAN 305 &
IR FIEEZFTEDOHICHBE L TR ZENRDOND, o, ERICEFRT T ITOHEN,
ZDYAT ZEIEMHEDPOBWUNMEAT 52 LN TE D X5 BRAINFEN L ST iudze b,

CEL%EENHD)

Shore to Ship, Truck to Ship XD H A KF7 A N TIiE, LNG BREMEEVESE T o8B AH] ORI B
LT, RIRATABEHRITT 25C#iTd 2 b ookl GEtfl, =— U —d3[) oEBIAHRICE L TiX
oL RAVATAN

Shore to Ship, Truck to Ship 33 & O Ship to Ship HFUZ IV T LNG BREME B ESE I R T ZEHI 1T
LU OB IRRI O#ER 3 KO B D,

> RIRT AREHIR DR 1 — AT — 3 3 TR CESINC H A & i+ 5,

> R ABRBHR DS T — AT — 3 3 A OWAKIE KRN DR — A& IR L, 2 FOHKEE

LI TE 5 L5 12T 5,
> RARTABREMR DA 33— AT =2 a AAFEICEEROMKRIBK S AT L E2ZET L L &b,
FFHEOHRIE kdm (Skg AXTAER) ZEHIHEMNTE 2 X5 28T 5,

F 72, Shipto Ship N BV T HATA KT A NTBNT, LNG BREVEEEETIZ > B — T LA
T OIHEBLIRHI DR D3R D B AL D,

> LNG NI — DN B — AT — 3 VAT W TEMINC T AR & i+ 5,

» LNG NI —fRDN T — AT — 3 a3 AMAHEICF HEORRE k# (kg AX2AK) ZEBHIZ
EHCTE 5 X5 I id 5,

» LNG N A—DON T —= AT = a3 AHEOWKIEEND R — A2 RIEL, 2 ROHKEE
LIEHATE 5 X 2 I8 5,

» LNG N A —fOEERMKRHKIEENE=2—1 GO N—ZWVH L, N H—AT— 3
VT EBIZEHATE 5 X0 I 2.

>  LNG S — OB REIEEE A AN B 2V 1 EEEBICHEATE S &) I | 5,

[k ST A~ D %]

Ship to Ship, Shore to Ship, Truck to Ship FRD T A RZ7 A Zi&, DKERFEA LTS EITH A, K
KN OIMEEM T D720, Ur—F—ATL—5% REET ] Z EARD BN TWD,
Flo. KEPFELTGEIZIZLLTORICEIRD Z ERROHILTND,

> KKOFAEEFR U E R AE L, B HIC LNG B E R (18 L O LNG % ARG S THE

IR A RIET D,
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>  LNG BIAHHEE HEEE MO LNG X AR EEE L, EHIZ ESD ZF# S8, Bk E¥Ez ik
T5,

> REZEL L, REFRORELFHE K OREAEEEZOMEMOEIZLE D,

> RRH ABEHRIL., ERBOUT LNG Z A~ =Fh—/L R~@T 2RO, K7 7 v & E Ik
L. MPIC T ABEA LAWK S ISR AT 2 & & bic, KREHEZ HERIET 2,
(Ship to Ship FRAZBWTIE AN I —M b [FIEE ORI E B D, )

> RN AN, EHICBXRERELY &0 . HKIEEI % B447 %, (Ship to Ship F=iZF\
TIEAN T — b RO IE 2 1S, )

> MEIINUTU—F—AT L—& x5,

> g BORZES, THBIE . ERE . PRILE IS S OBMRTERER ~ @ D,

[2 A DB ZEX K]
BN RY o THRTA T4 Tl DRBHROMRIZHE L TW D ERER & /o —fif /R #
—I N a—U —H L OEEEICL DI A =T OfEREIRT 5720, REHIRA LNG BB %
R—R /T —LOPERRN LUV BEES D ECOMIL, BEHRE S —iy Y — L/ m— —
HE CERAMREZHERFT 5, b LIRS T4 o 72— N2l LBEEEZES T2 L] AR5
nTns,
BRI E HEFFT xR & & A5A 1T, [TING BREERIZBR D TR TOR—RA /T =D K
kg7 7 o VR HRE L, BEXAMk A ET Z & (Ship to ship, Shore to Ship (23 Tid ERC & #fakx~
T VL OFEGHIEAT], Truck to Ship (23 Tix ERC B L ONDBC L ifakx 7 7 0 & O8I AR | 2
KDLNTWD, £lo, AT 4 T —TNVEMERT HBIE, T —7 NV O8ER 2R L2 2I1TR
— AT — LOBEGHEELZBMG L, 77 VOO LIZFR—R T — A0 LZICITO 2 &) 23k
LTS,
Fo, FRCHBET 2L L bic, @UICRHIST 2HE & LT TFRET TN D,
> HEMOR—RENC ) TTDH0, R—ANV RY 77 L—r B ERTHERICIE, EE
WFHEO A REMEIcEETH 2 &

> ToX JL—UREM, V7T 4TI — Yy I ELTR—RIA TR
DFEN—THHR L, R—AZ 2 REHBEOT v % & L IO EEEY & o <7 —2
MEAE T RREMNRH D Z L ICEET L &

» R—AN RY 7L LNG BBHEEEREZTT > TV DI, MF/HF RO F X EROER A %
L, 7T T A b

> HMikx T 7 o VIEBROMNERIRT 5720, FEHERKEABRIELH7-0IC, 1 Fad—aLlk
100 A A —LLLFOEELE T 52 &

> EBRIHRE ST AR A L DA, R— AT H L EMR L, FHT L R—2Y P
XAFZHITH ST 2 b ORI B LR TE b DL T2 &

> U SNToBR—ARMRICE L, A= NEZ2BNDHDLZEEHEL, A—AN R

~ 113 ~



VL= TR — AT AL

[ 7t A ]

FNAN L THATA RTA T, v =R—/b FMREOIEER T, RMOFHEMEIEMR, ~L R
v b PR, LM, IOV EENTLZERROBND,

Flo, ERECHTE > TUIFHEMO TREEZMMT L Z L3kd b5,

[LNG B oL ENHE STV EHGE]

BB Y THRTA FT A4 Tl LNG BB AT, W H 2 VIR BV TR 2N EE
SN D FHEMNFER SN HEITIE. LNG BEFEEEETE B L OMEICHRE L. LNG BRE %A |
Wi, LZEEHET S L) RS EYNC S E SN IS LNG BEME S 2 45 Z Lk 5T
Do

@ TURZT NN THA RTA

TYEZTDONRUAY T HA RTAAZDNTT 2024 41 H X0 E LGB E ONLH EF 7= MEat
ICBWTRMBED 5T 5,

HA RTA L ONFIZOWTUIEGFED LING N B ) o T HA RTA U EBBILT o E=T ORE%E
WEZXTTA RTA 7B b0 b,

—F THAMEERHS (ClassNK) 232025 4E3 HIZ [T o7 BREA L —2a A R 14
AR, WAL RTA L, TUBE=TBRHROR R/ A XL — 3 v FEBT 5720 0fEé L S
NTEY ., MEOREMRAERMEIRE L, @EZZBE LT e 7 IRRREOXS, B ES - Ak
EHRELTABR#ER BEEHEOBEMHE LW oo, TEOMNEFBICBO THET R FHAERL
TWb, LDz &ThD,

WAA R0 15§48 ZR3E] ONEELFICEET 5.

[femR <o 55 %]
» IGF =— F EOfERIXIE LT, BRETADRET DAL SH 5504 0 8, 118, 2 fEiaR
I STV D,
0 FRAEIE X < JBF8ME T A FRIAR DN E \AFAET DT
B - BREEZ 7 NI S DR, N2 MIEE R &
1 G RRIXI - JRIENE T A TRPHR DN I AFAE T D ATREVEDS & W5 P
Bil 2 REEZ 7 DR AR R, BB R E S ST E

B 7w = TREHINA~DO R RN OGRS H ) v T OFEFEICNT R ERE S (H A0 E)
https://www.mlit.go.jp/maritime/maritime_tk7 000060.html

U 7 o= TREI AL — g oA RIA4 v (AR EGS)

https://www.classnk.or.jp/hp/ja/hp _pressrelease.aspx?id=13202&type=press_release&layout=1
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2 FRASBRICHR « MRS % BB I (R (ET 2 FTHENERS 8o 2 BT

5 1 AR BCI DAL, 4 TE O 8 P L bk rp &
BT, T =T OHRMEEEE LS A ED SRR EIE SN TR, T e
TORERBEE 25 & AR A ABHET B, I IEES B ATREMEDS & 5T
0| BAEORBRLMHMICHMREESUE TS L BEALAD, E, RRER <D EGEO
KA RIET B BER DD L ST S,
TURST AN Y IR, SRR ORI R R AR T, RS L LB
ZH I ARUAOTHA Y 2 HIRT 5 SOMF AT BETH S,

[7 > & =7 IR & O B O BIME O E]
BB L OMEER DRI T 2R EEZBR L, 7 =7 IRIERES OIREBMEN LT O L 5 IE
HHENTND,

>

YV V VY V

Local Alarm % %9 2= : 25ppm

HREADIN D GETICES T 2 AR ATBEES © 110ppm

LRV AT LOEH) : 220ppm  (RIFIR A W EN LIS & 3R EC KX & 9 1FE))

FEMEXEA Y D31 2 TS« EREEE X X E PN O 7 % =7 % 25ppm

H W O By - T EEI O 2 A I 7%, (1) 2 DO K ZRENZE T 220ppm M, X
(2) WRIASIRIRZ R

B, LB TREBRENT A R4 C-1 # 7 =T REHIR D222 2T 5 80k (5
3.02 fiR) 158 AN (AR ZRLICEDZETH L,

ONSIES )

>

>

[

T =T AT MIBE S D ERICHEF T D AR LT, HORER 2 &S T g 72 i
Apfgfksntns 2 &

NERHEEB LWL EIT, RBICT 7B ATEAECH P~ — 7 2 Shiza v b —
TIRESN TS L
B A i ]

BRyes v U — L OVEE R

v HOWOHERE FTIEEIREER Z L,

Vo BRERCIREN D HEITITRERE L AT AOREL TS Z L,

v KKREANZIRIRFZ 2 2 Fr ORI G TRE R b D & T Z &,

v ORESPTIX (1) %> 7 #:ki%8 (Tank Connection Space) . (2) BAEHE(HZ (Fuel Preparation
Room), (3) ¥V 7 A7 —a O HAME, (4) 7B =7TREHERE=EN. (5)
R o M55 1 i
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> AbMLbyFy¥— TUETIZHETLERICEILET A NI M EOERRGIEE N RE S
nNTnsZ &,

> BB E RO HE OREREN, M EOETORMBICREMES A TS Z &,

> BEHAIRER R, 15 s Lh B ATEE 2 B R T 5 Z &y (7 4 v — AP R I3R )

[Zeadt A ]

» SOLAS regulation 1-2/10.10 TER SN VHPIEER LI13HNC, T ABREE T COERICHINTE 5
TrE=STORMEEZER LI 3MU EOZRERZHAD Z L,

> T UESTIHADRTN LT KB CIEERTRE R R L LT, v A 7 EA PRV RS v v Y
— - h=7 2=y bR TS R E AR A D 2 &

> BHBBERZELIPRENE TV T = A~ R T AEY#ER, 77—, T, L MP& 2T
—VEIRAHE BN T A VRO T v T ix D 2 &,

CEPNEEES 2
TUER=TNH ) TEEOREEICEH SN A EARRGEROMEEE 1.33-13 1”7,

# 1.3.3-13 EAIFE#ER (FoE=T 0B Y o EE) OfE

RER M=
ERRES R ALk, BEH. (=)
EREAHR {EEERATRVL O XPI-F I ERUIZED @
PSEBIYRY ARV E @
REFR/rSHNVI0-T  (c2PEOBERY/ REBEEHIETHEEBHEFS 0
BEERESITIRE - AHEPOERUAMFET ., PR EBRZESA RIS TEIRE
(SCBA: Self-Contained - ERZESAIA, L¥aL—4, BIRARRT (JINIIAAIRY) @
Breathing Apparatus) THERENS
IHFIRRAOBECLDTNEICEREZIRULAHMAERE LM
BieEERRSITRE FHFRE, 1,200 WML EOBBRREREEL. IILII( ﬁ
IAGEOBRRNIEEITIRE
{ERREX . ) . £
BBIRY. REFR. T-YREOEFEEFEDY, HBOEE A

(CPS: Chemical o w
X % {EEMENSRE(CREI ZHICREBENZIIEMOBHFEAR
Protective Suit) A
{EFMEPEELRER. 1A, FR. RAENSHHRETE(RET
BIHIEET NI HRLHERTHD. ABNAOEEMBEOEA
ZB5CTES. FERICHVERITEHERMEMZ S, TN5OBGEAR
(&, LIFOEM TSNS @
RLEBMER -+ RAVSEA VR, Push-to-Talk 12y hTHERENZ @
(SRR HEMREERE v
- HZASEROHZGER (PHSRLE)
- J-YRUFR
- NIVMIERT OB
- BHRESST
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[ 72 ki ]

>

BXZGlEWT > 2 7 2 (ESDS : Emergency Shut Down System)

v

RRFCEFEFEBBAERIC, 78527 (KRS T 2561013 —/3—) OBELBAE
IETED LD, TUrE=T AU G & T =T REHR OB IZ3RIE S, FHAY v
7 SHVIZESD-1, ESD-2 Zfi A 1o AT K452 L, FEFETITHBTEE TS &,
ESD-1: 7> E =T Bkt , BEMROT-OICEEEZEIEIDETTHY ., BREW LT

(Emergency Shut Down Valve) ZPASHL ., BiEAR L 7 &5k &5, BikBAMATICEZEE T
A R,
ESD-2 : 7V E=TBEFIZ, 7T U7 N0 — G0 & T U =T IR D BN 725 A
R0, kK - R EFE OB AR L BAEHE BRI L IR o o E . BERERE Ok
BE ST, Ty E=TEHNE 7 =7 S0 — G005 A B Y 0 BE(E 5
kD BABEN > A7 & (ERS) ZFEhS¥ 2, Z s, BEHEEN 7 77 (ERC : Emergency
Release Couplings) 2EIEF &4, 7 =T RS nk s vr—nrasns,

7 UoE=TERIMEE (ARMS : Ammonia Release Mitigation system)

v

BAERAL - iR, AUIEER(L - 3R, KIBIRILE T EERAG R Il Lo TT =T BIHE,
FISL, SF 0 S 5 %

W EM P IIRKRASDOEED T =T IR O, Fi LT hid7e 62 nikiic
BOWTIIAZEEIZLY 110ppm F TR T2 4ER D 5,

N B Y TRION—=EEICBN T, FEBIXT =T IR LD - OICH 272 FE &
2%,

T U= T IR AT A

v

BT ApIEEEZFH L, 72T OFMECARIEICE S X
SHLVAT A

RRAFEA LT, — B EORMEE D IRIR A fel L 7B Z @A MEB L, AEE
< EOICTH L,

IREAR AN IGF =2 — R CHUE S D W ARRAER O EIGITIIN A, PR OGNS T A g
ERIET DI L,

NNV TAT— 3w

il

R AR E & /FE

22 7 5 (Tank Connection Space) ~D7 7 Z A A~R— R

BEEERT D ZE L) A

Bz MR R

PREVE DT = 20 T — A — R TRIAIRIRAR e & 5%

& 7 5% (Tank Connection Space) & TF (Fuel Preparation Room) , /XU o 7 AT

~ 117 ~



— 3 NTITIR IR N gR 25X 1E, SR m s A, SRR XV e AT A xEE)

SELMEDHY
> KM
v EEXROSEOEESRM OB AT X D L OO Y — 7 B EZ LT DT d D4
KRN MEL 725, BRMBEOTEE LTUTFRAET O,
® UMK T T URRN T 4 T — T VO
® HENMED B DI M OHMES Ik
v RN Y TEERBGRNC, T =T N — AR E T 2 = T REHIR NS & 2 B

(PREH, Bk, X7 o7, 7 L—r, ZTOMOYERNERI L) PNEulIcizIncns
ZEERMRT LI ENRDLINLD,
V O UTICBRETRIEOEERERTS

®  Shore to Ship 57
=7 4 V7T = AIERECEREZE LT WD, BTN OBRICER T —
7 BN HAREMEH Y,
ZOY AT, WA EOICHE L, BRI AT L EHEHNTH L TIRIRTE
Do

®  Ship to Ship 5=
BE L7 EERRIE 2 L C T — 2 2BIET 72010, Mg T 7 v P ol i p LR

Shd,
B A — 22 L, 520 OF— R TERANCHSR SNTORBICT 2 HE S &
50

®  Truck to Ship /7=
7y 7 (m—U—8) [TEXICEM SN TND Z &,
Foy o (m—=Y—H) OFHLLRWBEIZE T2, Bz EET DI &,

® KBTI o TTHARTA

BNRETIIAEDONR D) T HA RTA ATOWNTORBHIBLRED STV, Las LR
5. KFIZOWTHBEFD ING XU B Y U T A RIA L 2BBIKFEOREEEZ A K FA4
YL bo L Ebns,

@ AB )=V Y T TA RTA

ERETIEA Y ) —=NVDNR B Y T HA RTA NZONTORGFHIBURED 50T 7eu,
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2024 FEJEICE T ABEBWE RN EERE LD [AZ ) — R0 ) TS OB Y e BB EE
ENTFEHOD, FIRFETIEAZ )= H ) T THA RIA NCONTOMENIIThN o1,

LU, IMO T [AZ 7 —)b =& ) — L aRELE L CTERT 2MOB E L2 A K7 A
> (MSC.1/Circ.1621 Interim Guidelines for the Safety of Ships Using Methyl/Ethyl Alcohol as Fuel) | 733 & &
nNTBY, 4%, BBETAY ) —VONUH ) T HA RTA VPR SN DBCIE, AEEReNT
A RTAREFDLNG N B 7 TA RTA v aBB IBshs b0 L Bbhb,

R ELETA RTA NZBNT, AZ ) —VORMEEEEE 2, MBRFEOT A F7 14 > LfHE L TL
HAREL LTI TOFRENET b5,

»  Section 8 Bunkering 8.3 Provisions for bunkering station 8.3.1 General provisions 8.3.1.6
B 5D DHEESM N CHIE B BERO v v U — IR A . B & ORI Al o> T REME
Do )T DIESICHRET DUEND D,

»  Section 8 Bunkering 8.3 Provisions for bunkering station 8.3.2 Ships' bunker hoses
it BICHER SN DIREE R — A1, AT = F AT a— W L2 b O TRITEZR B,

»  Section 11 Fire safety 11.6 Provision for fire fighting 11.6.3
NNV T AT =2 a  NAELIZIE, W7 va— gy 4 7O ERE AR KON —#
TNAD BT A7 I AV RIE K £ RIFEOH K 2R E LR T uEZe 5720,

» Section 11 Fire safety 11.6 Provision for fire fighting 11.6.5
AFN S TF VT 3 — ) VIREPEE 2 G X TO KB LT, kKLelE (FSS) a—F
(ZHEHL U 7 [ K S g K OV RIS 225X B L 2 T IR B 7220,

» Section 11 Fire safety 11.6 Provision for fire fighting 11.6.6
WRELD K SRR DV Tl Y e R 2 I 5 2 &, JERIERIE, AT/ =F AT va—
VKRS J 0 NRINITHUN T & D nds & MG O THEMA L 2T T beu,

B XK =X ) o THLE OB Hats (E-ASEE)
https://www.mlit.go.jp/kowan/kowan_fr4 000080.html
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. AFFERER -

2.1. WFZERE -

(Fplz7e L)
2.2, Fw3C

(Fplz7e L)
2.3. FrarsE

(Friz7z L)

;—'—»(
TREL

\H]]H:E

2.4.

><l

(Friz7z L)

2.5. AR K DB T) (7L AFEFRTE

(Friz7z L)

RELE L SCHR,

i {7

Ry
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