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E 33 A 28! (Fuel Supply System)

. omLjo R Y3 . HRIZY
- IGC Code & 22L|0 &43= EfY A, B, C, YERQlI(membrane) BE, Sus], 28, A 2 AP|Z 74
EIQ AtR20| 7t 3|_|_|_’ AlH| 2 EFQL AR} CTFRZ AR 7|&) Bt 24 80bar, Eu32E(25~555%)

- 9= ¥WHE E|QI(Fuel Valve Train, FVT)
T EEHoER 93 2 =1 AT =02 ol ol
© o BISAEE TRl 2 TRl B AT S 271 - OAAEN U 9aEA Al AIZlo| B E 2jEHt
- WOl A oY Z== 2 SEAE =2 =7t - HATRAZ UEARE HH%3f0=| AR oYY B3
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o B2 3 8% 0|3 Belo| FHH2IS . o
« 238k A|AEI(Recirculation System)
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MAN Energy Solutions

MAN ES= ME-LGIP QIZIZ 7|42 2 §t 23 LPG 0|F H&E
QZIZ AM2sto] QL0 IS IHY =

MAN ES SHA}=0f| [f=2H, 4ZL|0}= 80bar2| Y2 <l
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Q)Y R AR HE - T3 ALY

s @, eeEEren(S) TSty

- Hydrogen (Gas or Lguid) | . PAED FUKA LA - P (Elecine Propulsion)
> A > A OlA LLS
° ﬂﬂ%‘_‘lﬂ -rnx_|7|E 7H-9- ° EEJ&'M -rnx_|7|E 0|1T*|":c’>F
- AR AR 33610 MI|E ditstn, MitelsE 27| - "a"."_*’%°i 71&2l A2 oF 25%, C|A QllRl2 oF 359 9|
2 RAUBEHE FEoff 2 YURES 71| U, ABRUR|| BUEE2 ¥ Tl +F
oz 47 60% F£E0|H, 7i4Hdo| 7tsgt
- MEE £AAR 3T AL, A AR HA|-ESS A|AH!
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- A H30| HOjE= INGLE HIERE A2 €43 CfH] 2F 2 54, - QA fAZF QIEEl 20| O|S5t, 4 CHEA A
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AR HZ| A|AE
ﬁi’dllAI*E*'(FueI-CeII-System)S 44 50| BHEHOLR|Z HI|OL{R| 2 HEHAI| =

7|2 o|o|
424 S HRIDUA|, UM A B7|7[5A, &
ARHAL Mo, A0) Sof Ut B EHtel A=

Polymer Electrolyte Membrane Fuel-Cell), 22| £t} HZ2 X X|(SOFC; Solid Oxide Fuel-Cell) S22 &

bl AM 2B AR S22 M

—

24 ARHA| A AL E

HZ|(MCFC; Molten Carbonate Fuel-Cell), 2122} 2I5§2& HAZZHR|(PEMFC;

e el Z0j 59 IAE2E
88 Ehtg gEX| EHAH LA 100kW 600
DEX M A= HK| kN Sl 10kW 70 - 100
IH ASHE G2 MK M2t L TkW 1,000
2Itetel Az K| FAS L E 3 -200kW 50 - 220
ol ARHA| ol Lt = Tkw O]} 1000]3}

VIS
7|12

21 A|AE
ZIA|AEIS HZHR|A|AE] ABAL HHS MuF 22| £

— -1 T O

212]0 2 AHBI5H= A|AE

Propulsion System) S22 314

7|12 ZIAAEHS E5HA|0] L 2L|E{Z A|AEBI(ICMS: Integrated Control & Monitoring System)2} Z17|%

ZIA|AEI(EPS; Electric

AP M 0“0 3 | |K|'K"_'°4QE7<“’|‘
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1N sto|HE|E A=HX|

= =2

o F2E MEYIIA QR A(MGO: Marine Gas Oil)O[Lt LNG, LPG & 7|& AN BHO|EEIE HETX|= € el 80|, 2¥st 59| HH
AZt 2SI ALE Al Z2HRIT O|= FuelCell Energy2t Plug Power, 7HLtC} Ballard Power Systems,
- 59 Y2 SOM F=A-QELIO S22 22T FRARL TSH0| K =9 SFC Energy, @= Ceres Power & 22|Lt2} FA4FIH, OAF
= 22T Jjgol =3 F A
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SMR FZl7|= 718

SMR(Small Module Reactor)2 7|3 300MWe 0|5t &
H2A2E 2|0|

HHAH2Z A2 70F 0|42| SMRO| 7HE S0[0{, O|=(17
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AMH}F HFx< =
Alternative Fuels Orderbook ‘ EH x-“ -I -1 2T o 7|'

% GT
50%

v Clarksons Research X} &
o v 2013'H0] M| F Muto| 59 HERH Cf
HHAZ XHE=d t'tll'°| 2 HE22 10E0] X

L L= o A0 2k =
Alternative fuel capable ‘—I- 20234 19 II'I 50% T = oF I:H 1 OHH (=)
orderbook as % of total 7 I'

018HE 7|Ho R CHH|H=E x{EH HI

2
=43 37t

9,
of
v 20183 IMO2| 4t 247}
E.t" XHE" gl 20204 HF

o J[m

1
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XES ME}F HEX S
5. MRS - AR MU 2= sl
_ E4 7|Z(m GT) A I\
o
A= Fleet % Order % Fleet % Order %
1. LNG Capable 728  47% 746 396% | 9040 09% 8470  17.9%
2. LNG Ready 432  28% 66  35% | 3570  03% 950  2.0%
3. Ammonia Ready 34 02% 153 81% 350  00% 1860  3.9%
4.LPG 30  02% 40  2.1% 700 0.1% 860  1.8%
5. Biofuel 29  02% 01 01% 750  0.1% 120  03%
6. Battery Hybrid Propulsion 27  02% 29  16% 3140  03% | 1890  4.0%
7. Ethane 12 01% 07  04% 220  0.0% 140  03%
8. Methanol 08  00% 96  51% 240  0.0% 930  2.0%
9. Fuel Cells 05  0.0% 14 08% 80  0.0% 200  0.4%
10. Nuclear 03  0.0% 03 02% 100  0.0% 70  01%
11. Hydrogen 02  00% 05  03% 60  0.0% 170 0.4%
12. LPG Ready 0.1  0.0% 00  0.0% 40  0.0% 10 0.0%
13. Battery Propulsion 0.1 0.0% 00  00% 55.0  0.1% 500  1.2%
14, Hydrogen Ready 00  00% 00  00% 40  0.0% 90  02%
15. Methanol Ready 00  00% 58  3.1% 10 00% 1140  2.4% .
O sk Ol HFX &1 S
16. Ammonia 00  00% 00  00% 10  00% 00  00% CHME M= duol 28 Bl HFHE
124.6 8.0% 106.2 B6.3% 1,756.0 1.7% 1,492.0 31.6% (2023.4, Clarksons Research)
v "Y|C|(Ready)" M2 T=Z [N HEE AFES7| flo 7H= 7tstt HAHIE 717 MES 2, LNG gIC|, k=2 L|o} L],
LPG &|C|, =2 gIC|, HigtE | MEto] AS
v olrf 2 Fol M4t F °F 8% (1 2,460Tt GT)7t CHH|HERE ALt Yo, W= MU F 56%(1 620t GT)7t
CHHIF R E A2 AR of &
v E9|, LNG % Muto| &7} F71st0 oM, CHHHAZE xlEdSH MU F 2 70%7F LNG FE1 M4k
v SHH NG Zj|C| Muto| WF HE2 4L FSO=, 8xf 2 FQ CHMAHZ ME 5 35%7F LNG T Mk

s |
M AT EETEY
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Bulk Carrier
Gas Carrier

Qil & Products Tanker

No. Vessels
195

Vehicle Carrier
tainership

Con

< &X: Clarksons Research (2023.4) >

@k 7,700 E0AM 19 2,6000 =22

QatarEnergy 2, M4 £ICH LNG

=
| -

v 2% dA

2 M26%} 727

v 3¢2l CMA cGM

olo
os

r

10
Ko

ol
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Qil & Products Tanker

vehicle i_‘.clrﬁ'er’ Bulk Carrier
MPP

- HF MY 70%7t HHO|HMo 2 HUFE Hp

CGMO| 22|, COSCO7} 39| E *}X]|

v BE HB[O|L{ 0] F2 Mrfol B|ALE ChE HEOIHE 2Fste 2RE MAF S
OF HiEHE AT MUt wFT}L E7HHD g

v ZE|0|L{ o] W B2 95| YH £F o|Mo] MES QX|sH0f 22 HHY
HE Heof ZEO|H MAHEO| HIHY

v HEHE 37 Mol YOl 29 ZRlo|N 13 KiEreo| AR ZI0| B

v W20], WE MAHS XpAF Mrjo| RES HErg 32 93 Amat 2R =23
1

?3
No. Vessels

Containership

< #H: Clarksons Research (20234) >

o RE/LIE} CHE LALL HMME 2022
4 78 2050 EFASE MEFES Eof
28t MEIol 80%E Ef2L HIZFEF0/
&L XFME o= P FE/
AL gE

o 20234 28 OjEtZ F& ZHO/LHA

9% = 8+

< 20238 2F5 DEtE A M8 94
& 782 N2 EEY 2H2 HI
520 22 BFen, FY2 1

41289 & 72
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5. A| &S - MAERSKS| H|EHS ML =

Green Corridor

Fuel Production Port logistics & bunkering Financing Regulatory Stakeholder

Zero-emission shipping supply chain mmercial and market enal
B4 i 3 HP A& 8l &S

- MAERSKE H|EHE I MEE 4oz g Mol v MAERSKE 20{|Ql 5o} €S S Had A=l
74 =% L2 2rjishs HE 2
v HIO|2 H|EtE3} e-HEHES FESIH MLHO| S5 7t v 2023'd 30|l dsto| b= otEH M S HZE}
St MEt2 RS N5t GELMS HZ of &= F= dotoldoll A xpAl MEHof| Ciet FET O
B2 R S5 Al2H 750 EHo|2 &
- HIO|R HIEFE2 EA 27|t 5Y H7|=E, 7152k
SOM B EE|= HIO|2 HIES ARE2 AL v iEd Mgz S5 A A[LH F=aF g5 M
AR 2T ofL 2t THEL 2|AtE HEE CiNAE Mo
- e-HEE2 oM AL PAHAINAE USOXx= 7|E BYY Y AHRA0M Crdet HAYES BN S
HEtE2o| Tetd 2 Hjo|ijs S EEE TH

H =2
20M YLK E SHoZ ZFTH O| LUSIEIAE AL
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5. A| &S % - CMA CGM2| HI0| 2 M|EF AAL x| 2l S Xzt Myl =X

Green Corridor

Fuel Production Port logistics & bunkering

Zero-emission shipping supply chain

Bk fig 32 M2

v CMA CGM2 H|26X} fQ7|ZHZIEE S} LAl S v CMA CGM2 M8 2t CHHEE 7HEo s M3 X
(COP26)0{|A{ 20504 EM%E% Mol o= *hof
v o|l2{st 28 E/d2 fdl 20219 48, 88 X[ oM 1 v LNGQ} Zt&istof, &Aool F2H MQ3|sts|AtQl
ot 28 E9| HIO|2 HEH WAMS NHAH2=z X5t TotalEnergies?t =510 20229 12 8EH K720
2 gt MASE HIO|2 LNGE Z2A OIE2 M ST A CMA
CGM2| LNG FX #HHlo|{ Mo S5
v Al A Eoj 2l CMA CGM2 S Eo| Hio| 2 H|EH A
MA|E0| EXIStn HEO|R HEFES REGHEE AIEE v 20229 6HO|= =@AO ZE2E XEIL OLX] AMH]|
T AL E Azl I pH ALE XA o AS|ALQl ENGIEQ} TtEL A S M ZASto| 19 sHT §
29| EXIE 7|Hto 2 2026EEE| HZF 12t 1,000E,
v TZA |2 MAIRI CMA CGME S 3 X|Hoj|A] A AHSE 2028'AKE| OfH %x|CH 207t 2| 2M|CH HIO| 2 HEHS
£ Hio|2 MEHS THAL MOHo| XIEtA CHH AR R ALE MASH= ME{OiC{(Salamander) ZR2MEQN 35 £
Sl= Wots A4 Xtst7| 2 &

e paita kLUl E o B s Eontd) 51
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«  Tech-Tree % 7|9 AHM

[(2E2E X

=55 "ty ME N E FEAA"E' SR 511 S2F 20| A2 FE JHE HMAZEUNG, L2L|0F &)
== = == (@] (=) =
E 72510 7|& E2[E AEdtn 7[R E & JtEdMAS R gt
«  JtAMALS J|HIO Z RAW DATAS ZAMst
& L2ER FI/E 5 7|9
MEtor Hf or 2E or 22 E or {1 or 2E or AKX or AR or & XM or 21X or ship or
MYk (1) boat or watercraft or vessel or seacraft or “fishing boat” or yacht or “leisure ship” or (8§ or 8fi ¢t
or HFCt or ¥t or marine or sea or ocean) n/2 (& or & or W& or transit vehicle traffic float))
nE N
°e XA or (O] ASEEA or EEA or §3H or HIZE or 24 or CO2 or Nox or Sox or (24 or &) n/1 At
HBA (2) tE)) n/2 (% or M) or MEtA or ((echo or environment*) n/2 (friend* or pro)) or ((carbon or
[Ny =]

I
M

pa;
fot
ox
rx
o
=

d

4%
gl
>
Ty
2

harmful or exhaust or waste or (green n/1 gas) or CO2 or Nox or Sox or ((nitrogen or sulfur) n/1
oxide)) n/3 (reduc* or dimin* or decrea*))

HA7RA 27
(AA)

HAHAIIA/LNG (3)

LNG or (M3} or ® ) n/2 7t2) or ((liqu* or natur*) n/2 gas)

EEES
(AB)

HEE (4)

I EE or methanol

R HA| FT
(AC)

A= HX| (5)

(HE or Y or =) n/2 (HX| or BHE 2| or BtOI2| or & or ) or ((fuel or hydrogen) n/2 (cell or
battery))

otaL|o 3

2z Liof (6)

2t L|O} or ammonia or NH3

(AD)
SMR F 7 SMR A8 or BE) n/2 (YK or YH I dul*) n/2 react*
(AB) @ SMRor (=" or 2=) n/2 (&AtH or &%) or ((small or modul*) n/2 react*)

1
o =A
S oz
;
-

s |
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6. 55|

E_ HAMAI
S - o

=1 =

- RAW DATA ==

e 7| E/ZABIIREE 7I8e R It ESZALE +A50] Raw Datag F=

2R

M

Raw DATA

ot
(KIPO)

uE

(JPO)

0|2
(USPTO)

o2
T

(EPO)

Ofk
=

pas
- [
o 1
T oN

[ |
Chxl o=
ESINPN

Edl

"ozt
=X

(AA)

KEY:(1 and 3) AND DSC(2)

KEY:(12f OR B OR EE OR 22 E OR {1 OR RE OR AFX OR AFM OR A OR g
41 OR ship OR boat OR watercraft OR vessel OR seacraft OR "fishing boat" OR yacht OR
"leisure ship" OR ((BH ¥ OR |2 OR HICF OR 2t OR marine OR sea OR ocean) N/2 (& OR
EtZd OR I E OR transit vehicle traffic float))) AND (LNG OR (23} OR M) N/2 7tA) OR
((liqu* OR natur*) N/2 gas))) AND DSC:(¥l1&hd OR ((O|At3ERA OR EtA OR |3l OR HiE OR
24 OR CO2 OR Nox OR Sox OR (B2 OR &) N/1 &t21=)) N/2 (2% OR X&) OR X Eta
OR ((echo OR environment*) N/2 (friend* OR pro)) OR ((carbon OR harmful OR exhaust OR
waste OR (green N/1 gas) OR CO2 OR Nox OR Sox OR ((nitrogen OR sulfur) N/1 oxide)) N/3
(reduc* OR dimin* OR decrea®)) )

1,344

377

680

278

2,679

KEY:(1 and 4) AND DSC(2)

KEY:(12f OR B OR EE OR E2E OR {1 OR RE OR A&X OR AFM OR A OR g
41 OR ship OR boat OR watercraft OR vessel OR seacraft OR "fishing boat" OR yacht OR
"leisure ship" OR ((BH ¥ OR dl2 OR HICF OR #QF OR marine OR sea OR ocean) N/2 (& OR
EtZd OR I E OR transit vehicle traffic float))) AND (M EH2 OR methanol)) AND DSC:(Xl2ta
OR ((O]MtZ}FEFA OR Bt OR 93l OR HiZE OR =24 OR CO2 OR Nox OR Sox OR (R4 OR &)
N/1 A3FE)) N/2 (23 OR X&) OR X EtA OR ((echo OR environment*) N/2 (friend* OR pro))
OR ((carbon OR harmful OR exhaust OR waste OR (green N/1 gas) OR CO2 OR Nox OR Sox
OR ((nitrogen OR sulfur) N/1 oxide)) N/3 (reduc* OR dimin* OR decrea*)) )

264

232

87

42

625

g FX|
=X

(AQ)

KEY:(1 and 5) AND DSC(2)

KEY:(14} OR B OR 2E OR E2E OR O{1 OR 2E OR 22X OR A2ZX OR XM OR 7|
XM OR ship OR boat OR watercraft OR vessel OR seacraft OR "fishing boat" OR yacht OR
"leisure ship" OR (B OR 3l 2t OR HICH OR ¢12t OR marine OR sea OR ocean) N/2 (& OR
Et2d OR I E OR transit vehicle traffic float))) AND (¥ & OR & OR #=2) N/2 (K| OR i
E 2| OR StGH2| OR & OR “#)) OR ((fuel OR hydrogen) N/2 (cell OR battery)))) AND DSC:(¥l%t
4 OR ((O|At3}EbA OR EtA OR |3l OR HIZ OR 24 OR CO2 OR Nox OR Sox OR (24 OR
2 N/1 M3HE) N/2 (23 OR A Z) OR MEEA OR ((echo OR environment*) N/2 (friend* OR
pro)) OR ((carbon OR harmful OR exhaust OR waste OR (green N/1 gas) OR CO2 OR Nox OR
Sox OR ((nitrogen OR sulfur) N/1 oxide)) N/3 (reduc* OR dimin* OR decrea*)) )

1,329

1,562

173

49

3,113

ot

%
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- RAW DATA ==

oy = Raw DATA
= | 2EF M g3 | 2= | oox [ ey [ .,
(KIPO) JPO) (USPTO) | (EPO) °
KEY:(1 and 6) AND DSC(2)
KEY:(d4} OR B OR 2E OR E2E OR O{1 OR 2E OR A2X OR A2ZX OR XM OR 7|
X OR ship OR boat OR watercraft OR vessel OR seacraft OR "fishing boat" OR yacht OR
ermLjo} "leisure ship" OR ((BH Y OR 3l 2t OR HICH OR ¢12t OR marine OR sea OR ocean) N/2 (& OR
e ElZd OR & OR transit vehicle traffic float))) AND (2 2L|OF OR ammonia OR NH3)) AND 1,033 1,464 257 131 2,885
N (AD) DSC:(XI2h4 OR ((O|At=tERA OR EtA OR 96l OR HiE OR 24 OR CO2 OR Nox OR Sox OR
e (E4 OR &) N/1 A%HE)) N/2 (3= OR X&) OR X EFA OR ((echo OR environment*) N/2
4 (friend* OR pro)) OR ((carbon OR harmful OR exhaust OR waste OR (green N/1 gas) OR CO2
Mek OR Nox OR Sox OR ((nitrogen OR sulfur) N/1 oxide)) N/3 (reduc* OR dimin* OR decrea®)) )
CH A
il
e KEY:(1 and 7) AND DSC(2)
A& KEY:((42f OR Hj OR EE OR E2E OR {4 OR RE OR AFX OR A FX OR XM OR 2
&l 41 OR ship OR boat OR watercraft OR vessel OR seacraft OR "fishing boat" OR yacht OR
(A) "leisure ship" OR ((3H ¥ OR |2 OR HICF OR 2t OR marine OR sea OR ocean) N/2 (& OR
SMR EZ | =71 OR I E OR transit vehicle traffic float))) AND (SMR OR (A& OR ZE) N/2 (¥At2 OR & 20 6 26 14 66
(AE) 7)) OR ((small OR modul*) N/2 react*))) AND DSC:(XI2tZd OR ((O|At=tEtA OR B4 OR R
OR HYZE OR 24 OR CO2 OR Nox OR Sox OR (R4 OR &) N/1 23t2)) N/2 (43 OR X{Z))
OR X Et2 OR ((echo OR environment*) N/2 (friend* OR pro)) OR ((carbon OR harmful OR
exhaust OR waste OR (green N/1 gas) OR CO2 OR Nox OR Sox OR ((nitrogen OR sulfur) N/1
oxide)) N/3 (reduc* OR dimin* OR decrea*)) )
TOTAL 3,990 3,641 1,223 514 9,368
- 57§ &7|& EOFE 850 & 9368712 Raw Datag 2 3. 0| & 2t=(KR)O| 7IY H=2 ZR2=E =%/ E A X|5tH
£3| A=TX|(AQ) X YBLIOKAD) T Mutof ZHO| Qs Ho= =l
P =
-+ E OlmUs)2 MAEZtA =3 48 20r0f Z2F0| e, REEP)2 /A 7IE22 KR, P 2 USO| FX|

u;u) |"i§€‘ ): -=|'-ﬁl-—7l<—’\l—‘l °III oot-l |xtxﬂ‘_6"g g %ZS—Q
—_—
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ESSs_ O FES Ul SHAIEY]
6. S01EY - w20 x A uw=0
- FRrEY - HHET
#2584 CE AL
=& L2EF
ot A= o= Si= =7 ot A= o= SE =7
(KIPO) | (JPO) |(USPTO)| (EPO) ° (KIPO) | (JPO) |(USPTO)| (EPO) °
LNG FZI
140 56 17 21 234 12 4 1 1 18
(AA)
Mg =7
(AB) 99 13 5 7 124 3 1 0 0 4
Hatd MY iy =
FEHA|AH dEHx| = 51 35 17 10 113 4 3 0 0 7
A) (AC)
Lo =Xl
(AD) 61 12 2 6 81 5 1 0 0 6
SMR FZI
(AE) 16 4 1 1 22 3 1 1 0 5
TOTAL 367 120 42 45 574 27 10 2 1 40
ﬁ} gl sl Ll s bl
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F2 PAFI(S)

Az wd IPA|R=2
PO EPO 2

00| 3| CIBHRZ Aol ZAIEIA}

MEEBY FAIA

YANMARCO LTD

MITSUBISHI

JIRETARS of HOL7t=

Siemens Aktiengesellschaft

WAERTSILAEFINLAND OY

SANSHIN IND CO LTD

MEZY FAS|A

. A9l FREUle BE I 30 ZMANBIG)E THot
. 1 5IE 00 YR} 2tire 1ES B
. BBlOMS HIREMYS ST St I UM MF 1E HA
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> A= X|3=(PFS : Patent Family Size) : oF &

> I QI &EX|4(CPP : Cites per Patent) : Eo{%t
28 =X P e o0 s AT QI 0[] EE 7|2HW A
molgslx 5 o885 = ¥ L (Forward _
Gitatiom 7t =S4 E F|a10] 2513 Wy e HAL0|Tt siQlof E5E =Sz, HY
1 1 = = = -
FET o OE e T 3| £81471 B2 mols S8E S8 AEA0|
LIS 7O 0| 7|&20| 2SS o|n
= o-ro'" |E—| I 10 = I I 3E|'_T'_ JF_H=._PE|01 AI’,E-,*E.FEQOI E‘% -°-|'3'|
R =gl0l 350 molg4 vt | S99l 5o Y HYL2|s
T8 =XIS(CPP) = =g o =mo E5 7= MER2XT(PFS) = wrmamarar e5 7=
= |_£'—|—I :O'I T |_x-|| D_E'J'I'Heal: 'Il__l_
. =90l FXY [UILE EMEE HE 7|2HQD
K AL S [= I I .
. . . = o3 AEOIM 7|27LRES st 27}7} ol
> QUABLEX|x : E5T U8R+ F A= ol7}= ULy Holch
= itation) 7t oW Aoz
(Backward Citation) 7} 22 SHA . T84Tt BCHs HE 0| ASHCHE UE o)
Moo S0|M 7|2 e o|o|3ty utfE 3o, 1 92 =938 35U 7540| S}, Yutko
2 molg4t =52 9 E3 SojjM EHel 7K E L}
Mom 7|&0| JUCHA 7} 7| o|n| BUs Res S85D oL B =
. ZQoIXEE ATEEX| 4 (PFS)Qt T OI8X| 4
(CPP)E LIEIL|E= 2 si 7|&20t0flA] 22 A|
A2 E}ES AR LE s11 QYOHA, S35 7|
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6. S5 — AZX|H| = X|(PFS)
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6. 5015 - 7|== LX|5(CPP)/ A E XUl H X| = (PFS)

* I ST (CPRIS) A BAIH A 7(PFS)S] dAf R4S Eof TH LIPS B+ AEZEEE Blid3E + AsL/L) (1A2E-7/28 g5

ERg 13} S8 X7} $UYHOE B

O=E£5 S S CPP-PFSEAZL}, Ba 7| MX|+E 242, B A|FX[HHX| = 4.392 LIEHE
712 MR et A|ZXUHX| 7t 5 252 1AL HO = ot d, 0| XH[ASS Y, Wolfgan
RzadkiZ} =%

gha=H SHUS2 tHF = 3AEHO| XI5t A0 SR EOM = et=x55{7t FEOHX| T 57
Dot g 7|2 dlE FESE A2 etetMo 2 LIEHH
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6. 5S35 - SSHX|(P)/7|=2HX|(TS)

27to| 7|&8 Al duto| X £EZ HIISLY| SU0 X +S S A2E S¥=FIIL
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ot 121K 2 (PII) = =90l 20| ;oI H| ML 2R TG0l ool HSEE FHHe Holck

eenTT A o[ ol 2 H] - SEHX| 27t 10|H WA ALY S LEHHD FFHX 5
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27t |2YEF IAINEEHS 7] X gl HiHo| %I 210l 7| =H|O
Sc | 32 SH/SEH= H/ b =Y 2Ho| HA =ael | =Elof
o oo X|C| st =M & 4|3 AH
3 = b
- KR KR 2537939 B1 2023.05.24 2022.07.27 YZ2L|OE HRZ 0|&3t= MHf o|OlX|C| ST E RSl =als|Ap  ADEELIOH
ADL|OF-A 50| 2H= ETE Mu 53 58 o - .
n P B1 JP 7171002 B1 2022.11.07 2022.06.16 A&E! b 70 =40t pl=C=h gholHIZs ™ et AD(Z 2 L|0h
— O
n KR A KR 2023-0056567 A 2023.04.27 2022.0421 MHEES gl 32 A|lAHE Zost= M O O|X|C|HCH B3 & FAIB| AL (HEHS)
2 0|23t M XX A|AE MHF XX| HFEH O X e i
n KR B1 KR 2392730 B1 2022.04.26 2021.12.23 i?%e |88 & =T ALE, Y SR Y X = sh2s sty 22 AA(LNG)
n KR B1 KR 2538534 B1 2023.05.25 2021.11.15  MHEro| QP L|OF K 2| A|AE HEESSY FAZA AD(Z 2 L|O})
n KR B1 KR 2538635 B1 2023.05.25 2021.0830 LZL|OIZ FAISH= et HEESSY FAZA AD(& 2 L|O})
KR B1 KR 2542464 B1 2023.06.07 2021.0827 H7|F:TIMuto] ZETIA M| A|AR Gl ghH oot @ M FAID|AL AA(LNG)
e Ol O K| C| St =M S &F =AIB| AL |
n KR B1 KR 2503179 B1 2023.02.20 2021.05.17 EL|OIE HEZE 0|8t Met ojo|X| Ll S 2 Y = A:,§| A AD(YZL|0}
o Ol O K| C| St =M S & F=AIB| AL |
t = 25l= t 1 3
n KR B1 KR 2503175 B1 2023.02.20 2021.0427 LZL|OE HRZ 0|8dt= MH O O| x| C| S CHE-Z Q] 2= A| 5| Af AD(Z 2 L|0})
n KR B1 KR 2573326 B1 2023.08.28 2021.02.04 MEE AHY AXZO| L|E TE HH AS St = ARG FAID|AL AE(SMR)
KH EHEH OIS} = M B QF 7| RFAH &
n KR B1 KR 2352046 BT 20220112 20201202 FAARTR| FIMYO| 4 Az 5 U il %°H° IMHET ac@zan)
n P B2 JP 6947276 B2 2021.09.21 2020.1029 2 MX|M SUZUKI MOTOR CO AC(HETX|)
n KR B1 KR 2375718 B1 2022.03.14 2020.1026 ZtAQz FT Met Ol O|X|C|TCH 55 & FAIZ|AL AA(LNG)
Lng & F7 MM H{EE|= O[AMSEIAE ZE S} ey e
n KR B1 KR 2222965 BT 2021.0225  2020.10.16 0190_,u§}s+g AAE G e =0 k= Satetr|= 2 AA(LNG)
n KR B1 KR 2349951 B1 2022.01.06 2020.09.24 MEFO| QIXIE I|S'HZE HH| St AKX AT 2 AE(SMR)
n KR B1 KR 2414755 B1 2022.06.24 2020.06.22 MEE AHY AXZO| LlE TE HH AS St = ARG FAID|AL AE(SMR)
Lng FRMEO| Ing HE S5 A" HEE|= 10|
KR B1 KR 2300844 B1 2021.09.06 2020.05.07 E%E —E*EI%- o) Ef It ;:T' =7 e R3EH 3 (F) AA(LNG)
4 Ing A8 FUME Ing BLUI A MU A|AH MESYFASIAL| MEFLIESF
n KR B1 KR 2388679 B1 2022.04.15 20200302 gi'62 o[g 3 Ing L7}~ J(Hou 3} ur AB|AF AA(LNG)
MELE AISHA S Az J)E A= M| xx| A|AHE gl N N
n KR B1 KR 2226251 BT 20210304 20200226 (=5 g4} Muto| X7 > SOyt et AC(EZHX])
n J[3 B2 JP 7125158 B2 2022.08.16 2019.06.24  Lng =7 MHEIEOo| S JtA 4=T| Cluster LNG Co., Ltd. AA(LNG)
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Ship propulsion device, ship, and ship propulsion met
hod

JP B2 JP 6069200 B2 2017.01.06 2011.0825 ME2 2[3t Ing HEE MIsH7| ok S S FX|

EP B1 EP 2886442 B1 2018.10.10 2013.07.11 Mitsubishi Heavy Industries, Ltd. AA(LNG)

HF2 X|2}9 210 = 7} A A| A B =0}
SEREATE AA(LNG)

Lng fuel tank system for at least one gas engine used

“ Ej:"f% SN/S8H= 7H/ I X} =Y 2ol HH =
n I JP 7026068 B2 2022.0216  2019.03.14 AMEtE GEFX| A|AE U At LTSI D' YANMAR CO L pcorz %))
ﬂ KR B1 KR 2569109 B1 2023.08.17 2018.09.27 Etﬁgl Ol A& FUALY K 2 AI280l gHE oIt M FAIS|AL AC(EHR|)
el
n KR B1 KR 2538465 B1 2023.05.24 2018.0829  H}IPAZRZTI MHbo| oI ZFA|AR Gl HiHY ohot M FAIG|AL AA(LNG)
n P B2 JP7163358B2 20221021  201807.05 AMero] XFES Fojst7| St wre 210}21 A9 E ofH of AA(LNG)
E KR B1 KR 2007363 B1 2019.07.30 2018.02.21 Lng F=Z MU 7|3t7tA XA X2 HEHT LD Sk AFSH A E AA(LNG)
ﬂ KR B1 KR 2271156 B1 2021.06.24 2017.10.30 M4t Ol o[ X|Clot= =31 ¥ FAZIAL  AC(RZTR])
KR B1 KR 1984978 B1 2019.05.27 2017.09.01 HS}TpA FEFIMEE HdE5SY FAZIA AA(LNG)
n KR B1 KR 1940263 B1 2019.01.14 2017.06.05 2EtM FT A|AH M5 Y FAZAL B(HI =)
ﬂ P B2 JP 6678564 B2 2020.03.19 2016.12.14  MHEr8 SlO|EE|E F7l &X| TOS"SS'QT'\QE%?SSTHE',(E%SLEC N AA(LNG)
n JP B2 JP 6819252 B2 2021.01.06 2016.1205 ¢z ™MX|MH SUZUKI MOTOR CO AC(HZHX|)
n KR A KR 2018-0041684 A 2018.04.24 2016.07.21  MuF =T A|AH QI MEF =7 A|ARIO] 27 HHH FLMOIE A A5t AB(LH| Et=
ﬂ KR B1 KR 1912994 B1 2018.10.23 2016.04.27 i[ﬁatﬂ ZIgtel H7IRT ALY R 018 Ests o 0| O] X| C| oh= = M3l &F F=AI S| AL AA(LNG)
el

n KR B1 KR 1713857 B1 2017.03.02 2014.12.05 Lng F=ZI4d4t oot FA AL AA(LNG)
ﬂ KR B KR 2304238 B1 20220429  2014.04.03 g%i’%?ﬁ UH QU8 SRS HA NN i xeaame of goust= AA(LNG)
5 |

3 |

E

| > |

[« |

7 us B2 US 8591273 B2 2013.11.26 2010.11.02 . . Waertsilae Oil & Gas Systems AS AA(LNG)
for ship propulsion
us A US 5989082 A 1999.11.23 1998.01.20  Propulsion system for large ships Corliss; Joseph J. AE(SMR)
JP A JP 1998-167189 A 1998.06.23 1996.12.05 H7| FTY HEE =54 MITSUBISHI HEAVY IND LTD AB(HIEH2
= JAPAN NUCLEAR CYCLE DEVELOP
Al ZAFNME 9
JP B2 JP 2500390 B2 1996.03.13 1990.12.14 3 =AM E X2 MENT INST STATES OF PROJECTS AE(SMR)
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I 3t5t= MY (electronic propulsion system using gas turbine and a ship having the same)
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Hx|Zo| Mol 7tAo| Ha| U S & (method for treating and feeding natural gas to an apparatus for generating power in order to
propel a ship)
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35 Ship propulsion device, ship, and ship propulsion method
27} EP B X AEY s=
3N/SEH= EP 2886442 B1(2018.10.10) == 2013-852619 (2013.07.11)
ERel Mitsubishi Heavy Industries, Ltd. #7|=H|0t AA(LNG)

A ship (1) includes a gas turbine (14) that is driven by exhaust gas from a main engine (12) which is provided with a
turbocharger (22) and drives a propulsion propeller (29); a steam turbine (18) that is driven by steam generated by the
exhaust gas; ship equipment (44) that operates as a result of being supplied with power generated by a turbine
generator (20); and a power-assist motor (46) that is driven as a result of being supplied with power generated by the
turbine generator (20) and that assists the main engine (12). A ship propulsion device (10) drives the power-assist motor
(46) using a surplus power amount that is the difference between the amount of power generated by the turbine
generator (20) and the amount of power required by the ship equipment ...

FIG. 1

g7eh

A ship propulsion device (10) comprising:

a main engine (12) that is provided with a turbocharger (22) and configured to drive a propulsion propeller (29) of a ship (1);

a gas turbine (14) that is configured to be driven by exhaust gas from the main engine (12);

a turbine generator (20) that is configured to be driven by the gas turbine (14); and

a power-assist motor (46) that is configured to assist propulsion of the ship and is configured to be driven depending on a surplus power amount that is the difference between the amount of
power generated by the turbine generator (20) and the amount of power required by ship equipment (44),

a gas turbine control valve (28) that is configured to control a bleed exhaust gas flow to the gas turbine (14) of the exhaust gas from the main engine and to be fully opened unless the
scavenging pressure of the main engine (12) falls more than needed; and

a valve opening degree control device (50) that is configured to control a valve opening degree of the gas turbine control valve (28), the valve opening degree control device (50) including a
totaling unit (52), a comparing unit (54), and a valve opening degree computing unit (56),

wherein the valve opening degree control device (50) is configured to reduce said bleed exhaust gas flow of exhaust gas to the gas turbine (14) by controlling the gas turbine control valve (28)
in a direction in which the valve opening degree of the gas turbine control valve (28) is closed, when the power consumption amount of the power-assist motor (46) arrives at a preset power
amount and the amount of said generated power exceeds the total of said power consumption amount of the power-assist motor (46) and said required power amount of the ship equipment.
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37 Lng fuel tank system for at least one gas engine used for ship propulsion
=7t us X & EY 5 OEEH
SN/SEHS US 8591273 B2 (2013.11.26) SR 13-505430 (2010.11.02)
ERel Waertsilae Oil & Gas Systems AS #7|=H|0t AA(LNG)

B
I ’

An LNG fuel tank system for at least one gas engine used for ship propulsion is comprising at least one LNG fuel tank (4)
and a gas vessel (8), the LNG fuel tank to be-bunkered from an onshore LNG pressure tank filling facility by means of an
LNG filling line (1). According to the present invention the LNG fuel tank (4) is a ship low pressure controlled atmospheric
pressure LNG tank, and the gas vessel (8) is a single shell non-insulated pressure vessel arranged to accumulate flashed
and boil-off gas during LNG bunkering and pressure relieving the LNG fuel tank, respectively, and the gas engines are
fuelled from either the gas vessel (8) or the LNG fuel tank (4), dependent on a predefined gas vessel pressure.

g7eh

1. A liquefied natural gas (LNG) fuel tank system for at least one gas engine used for ship propulsion, comprising at least one LNG fuel tank and a gas vessel, the LNG fuel tank configured to
be bunkered from an onshore LNG pressure tank filling facility utilizing an LNG filling line, wherein the LNG fuel tank is a ship low pressure controlled atmospheric pressure LNG tank, and the
gas vessel is a single shell non-insulated pressure vessel arranged to accumulate flashed and boil-off gas during LNG bunkering and pressure relieving the LNG fuel tank, respectively, and that

the gas engines are fuelled from either the gas vessel or the LNG fuel tank, dependent on a predefined gas vessel pressure.
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38 Propulsion system for large ships
=7t us B Yy ENE OtE=H
S/SEHS US 5989082 A (1999.11.23) =/ 09-009134 (1998.01.20) [ i )
=¢lol Corliss; Joseph J. #7|=H|O} AE(SMR)

A propulsion system for a large, nuclear-powered ship includes a number of steam expansion thrusters rearwardly
directed from the stern portion of the ship above the water line, a number of water jet drivers rearwardly directed from
the stern portion below the water line, and a number of water jet thrusters downwardly directed from the hull portion of
the ship. The frictional drag effect on the ship may be reduced by providing a curtain of air bubbles adapted to flow
rearwardly in contact with the hull portion.

g7eh

1. A propulsion system for a large ship comprising:a) a number of steam expansion thrusters rearwardly directed from the stern portion of the ship,b) a number of water jet drivers rearwardly
directed from the stern portion of the ship, andc) a number of water jet thrusters downwardly directed from the hull portion of the ship,d) said system being powered by high pressure steam
produced by a nuclear reactor.
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