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+ IMO-Norway MASS Symposium_Kongsbergs journey towards uncrewed vessels
(2025.6.17))

IMO—Norway MASS Symposium_Japan’s Autonomous Ship Technology and Policy
(2025.6.17))

+ IMO—-Norway MASS Symposium_Progress report on MEGURI2040 Stage 2
(2025.6.17.)

« https://www.samsungsds.com/kr/insights/autonomous_ships.html

* https://newatlas.com/transport/first—autonomous—ocean—passage—prism-
courage-tanker—hyundai

« https://en.nippon—foundation.or.jp/what/projects/ocean/meguri2040
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« https://www.kongsberg.com/maritime/news—and—events/news—archive/2024/

massterly—opens—remote—operations—centre—norway
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birkeland—press—kit



o=

st NS
=

ofgllo|3.Al

CIE qu.I‘




715 A ZSRRE A B vilE A2 F3ket oA +F H X%}
3 AnE gt 7)E0 F2490] Eobith. Al 718 AdHF 2
Ao} Va2 AARE AR BUHY, 9= 249}, £E Z F#eP7)
T8 AR e 2y gy A2 dAH fAE EA 7]e9)
o] AHF 5 gt 29 H Ao s 7)e= AL gl A
9] o o] =L Al= AH-3E AAIE $1% AL 7|8 O AE S

F= AE, 2HE 2E 8 A2 3Ald o] $27 HES 5t
AL 9l =UjellAls AnkE AHa et AAIE A HAIEs} 3
AL 719k 22 29 74 o] Bs] W3 FolH, o] AT
glol8 EE3} B A& Ao 7] o] asiet,

| 2 |

71%917] B3 ¢ ol AdEo] ofd AA HA7E HFleH, AlA

A I FF P 1.5°C BRHE A Y8 2824 A
o] 2751 Tk, AR |FHMOZ} 2023 Aol A TFBhE S &
7R S AHFZ 2050974 = A] B S5 AL ARl A Ha
& ARNet-zero)Z AFELL, 20300 7H4] 23T HAF RS 40%
ol AFsHITh= £8E ol E AAIRLE FAlo EU ETS, FuelEU

Maritime, v]2] 34o15218 5 279 49 FAVE S8 1

et SRk MRS XIS WEHZZ | | 39



o
D)
)
of
1
it
o
)
i

ChE 4 AE - A8 RN Ak B

=]
A sz TS TEA R S 53] DR o|aWwW’ o

BIE A% ek AelA 7148 Ag4o] ok T gl

Eq) 28 7831 gxE A0igtal Transiormation)-&. E3} -9 %] 2]

sk A3 I Qlek, AL 719 Qe s oS- 2 HA3 10T A §

o AN ARAE BUHY, 92 fA RS 283 A A et
A

‘SE Z 2] 3HPort Call Optimization)’9} ‘GJJAFE ZFA] 7} 2] (Virtual Arrival Time)

&

N

Hgo] Aol o]2T £ HAL Al =2 B
A= AR AgFo] 10371 AATTH: SE-ARIE
Eesicy) 17 AV1E A4 AR Bt B AR AR} M v)

£ a&o] stk Aol Aok 25419 71 3578 o]

+ 1-En A7+

’(Speed—Fuel

o
PEL 315 AAL- k- AT 5 olsiBAR 7 AR BUX
A - A2} B8 Eolal, At o 2 HAauEH/fles - vt AEE

gt



-3t A7) A AE AF SR M=) ofgo] ALS] Aol A A
B3] ol9A £ TR FYAIT i 4] 7]o]

=
I
ofr
o
)
re
)
mlm

AL7I¥E A8} 953 HAsks 7144 @A o] BAY, £ Hole o) B
&, 2 54, olSHEAR 2k dlole) B4 o] ols] =4 WA=
o} 9Jck. olef wek DNV, %Xﬂﬁ%i}ﬂ?(m), SAIS| 7m0 0] =
AN} S 241 - Gk 71 Q5L dlolel QIEslo] s E3), Al )
o A=) A%, A WY BAE 75 B A47bew o4 s
718k mhstA et gl

Al2t si22| &t
A AA sk = =
A Z2H s oz JFAeW HH ol 7]gs FE3tt IMO
o] CII 3§ EEXI 1A "3 &7, BA 2 A= &3S Ao 24
3ok sk= A7} 5785, wlolE 71Hke] &3 23} 7]zl WaA 2
AFEAL QU o]of whet WEA Jef oA Bloju, oS3 Predictive), 2}
& utonomous) -3 WA 20] Hgto] F=Y YA F8 EER
S SIS

- SRt MEE XISY HERFZ |OF | 41



G.ClI
- = ID

Weather Routing

EX: MXHHZ (Kim, S. W., et al. “Development of a ship route decision-making algorithm based on a real number grid method.”
Applied Ocean Research 101 (2020): 102230.)
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Just=In—Time Arrival

Just in time Arrival

Less €O, +Optimal Speedl

%
X

Previous Port Original RTA of V,:
September 23 8AM
voyage time waiting time

= distance / sailing speedl = Changed RTA - Original RTA =0

Mufo| iz A0 %
Fuel Consumption = Voyage Fuel(voyeyitime) + Anchorage Fuel(wMe)

Mol £ HiE Y

CO, = Voyage COZ(Voyaitime) + Anchorage COZ(VMme)
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2024 Ship Technology Excellence AwardsOlA 5 9lF-1I.|_EI -

EX{: https://www.ship—technology.com/featured—company/2024—-awake—ai/
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Baseline vs. optimization models
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the CO2 and Logistics Activity Digital Tool tenderdiA| &

EX: https://www.awake.ai/post/awake—ai-wins—the—co2—and-logistics—activity—digital-tool-tender
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vessel type=LPG Carrier
gross tonnage=47300 L4 ® ®
latitude=34.4417 9 °
longitude=161.6964 "
locode=PABLB

remaining travel time (h)=374
speed over ground=20.1
mmsi=563134600
name=CRYSTAL ASTERIA
status=underway
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essel type

© LNG Carrier

© Reefer

© LPG Carrier
Pure Car Ca

@ General Dry
Container St

© Bulk Carrier

@ Tanker

@ Unknown
Chemical Ta
Roll-on Roll-

©® Offshore
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+ Kim, S. W., et al. "Development of a ship route decision—making algorithm based
on a real number grid method." Applied Ocean Research 101 (2020): 102230)

« Lee, Juhyang, et al. "Ship Voyage Route Waypoint Optimization Method
Using Reinforcement Learning Considering Topographical Factors and Fuel
Consumption." Journal of Marine Science and Engineering 13.8 (2025): 1554,

« Lee, Sung—Woo, Jisung Jo, and Sewon Kim, "Leveraging the 4th Industrial
Revolution technology for sustainable development of the Northern Sea Route
(NSR)—The case study of autonomous vessel." Sustainability 13.15 (2021): 8211.

« Yoon, Jeong—Hyun, et al. "Enhancing container vessel arrival time prediction
through past voyage route modeling: A Case Study of Busan New Port." Journal
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protein retention 34% 21% 13%
Feed conversion ratio("FCR") 1.9 39 80
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s SHURH T B Sy
NARSZ AeiA FEAY o] digh IS A& 02 Sy
3}, 7R & 2212 gEkA Adt] ukE F& =8 FUith AR
ofUR] AA7F|Ess), FE EHl 9] 4 HFoll= YA, IUE, Gt
AH gt s B, O Z-lZof| Mk | 227



T, e 5ol Aot FAUA| 7] 5HEA= 2040 7HA] oA
A Qg 71z ot Y FE a7 6vl ol SUFE Aoz Hdst
I AeHsl,

AR gz Qe S ALY F9= ASA R At 3o,
At o g 54 w7t FFHol weh AHH FH | Qg Ado] HA R
oFA| 3L QeHel o]#gt ARl A AL mAY LES AP o T8
1 Qlek, 53], 2 43 AR S 71e0) S Aef sigAEe) 7e
A N 7PsAS T4 o)1l Qi AT A, A FQIRA(AWY),
A F71, 224 ROV 59 a2 AAA AdS 7HAEl +

ATk, ok, 2441 AGAE o3 1A - 87 5] AH o]

%
=

Sl Aal g A A B E Fsl= FARA 7| A=
20249 FA) F 2271 AR} GAL AlokE A AT Aot o] F
e Bt Q=oko] 197] Ft, A E4AL A=)
A el 770 g, LLE PR Aejg kol 57 o] BhAREo]
FojE o, F 317 "FARET7E (G 2~4)of A H o} ok, 2 B+
O] FAAR Y= (LE 2pofl vreht SiTt,

URS-20} TMC 7} ISAY] 20219 0)) 7 AR AE AlEstg.oH, o]9]
w2} ISAE 20239714 B F4S AP slok kel 28] 1SAx= 74
2 ANIE FHEEA] Eolal 7|3 2025902 AAslom, dA)

* TMC(The Metals Company): HLICHO| 2AtE & 7|Po2 TMCE EfEY S2l2|2-22|HE &(CC2)
LH & X|2dofl chall =AIsHA7 [FH(ISA)L] Al EfAL 2tO|MAS HR
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(& 2) Bsled Yzicha] BARRT HR81E(2024E 18 7IF)

H|2kXH Contractor) F| =AY HSZ e I
STEZ7IEHIOM) 2001.0329. S7E=RI SSEEY CCZ
2{Al0OKYuzhmorgeologiya) ~ 2001.03.29. 2{Alot SSEIEY CCZ
CHEHEI=H(MOF) 2001.04.27. st= SSEEL CCZ
ZZ(COMRA) 2001.05.22. = SSHEY CCZ
2LU=(DORD) 2001.06.20. U SSHEA CZ
T2t A(fframer) 2001.06.20. DA EFEEACCZ

ol 2002.05.25. Ql= QI QF oA
Z2(BGR) 2006.07.19. =Y SSHEEY CCZ
LI22(NORI) 2011.07.22. L2 SSHEY CCZ
E7KTOML) 2012,01.11, 7t SSHEA CCZ
7 |0(GSR) 2013.01.14, Holol | SSHEY CCZ
B=(UKSRL) 2013.02.08. %= SESEEY CCZ
7|2tHEA(MREL) 2015,01.19. 7|2/HA] | SSENEY CCZ
A7HEE(OMS) 2015.01.22. WE  ESHEYCZ
AZ(UKSRL) 2016.05.29. &= SSHEY CCZ
20IUBE(CIIC) 2016.07.15. =0iYH= ESSENEA CCZ
E3(CMQO) 2017.05.12 = SSHEY CCZ
Z=(BPHDQ) 2019.10.18. == SMENEY oA
Xtm|o|ZHBMIL) 2021.04.04. Aoz SSEIEY CCZ
(E 3) 3ol T4 ENET 2ER32H202449 18 7|18))

H|2EXH Contractor) Z|Z=A 1ok B33 7L
ZS=(COMRA) 2011.11.18. = Q= HAlsHE
2 AloYuzhmorgeologiya) ~ 2012.10.29. 2{AlO} CHM SUahE
CHEHEI=(MOF) 2014.06.24. oishal= | ol=QF S5
=2t A(lframer) 2014.11.18. A A ZshE
=2(BGR) 2015,05.06. = =t SshH
Ql= 2016.09.26. ol =t SUshH
2= 2018.02.12. EE Q=Y EUsHH

(H 2),(E3) &xf: 7|2X=2 ISA EHO|X| https://www.isa.org.jm/
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(& 4) Bslled Y2zt AT BR3E(20249 18 7|F)

= Z|2%XHContractor) = EZAHIUY H= LRI
1 UE(JOGMEC) 2014.01.27. U MEHTRE
2 ZZ(COMRA) 2014.04.29. 5= MeH®Y
3 2{Alof 2015.05.10.  2{Alo}  EHEQ OPHIZHSHS
4 =t 2015.11.09. E2tE YoMy 2laztbEie
5 CHSH2I=(MOF) 2018.05.27. CHSZIZ Q=¥ ZYUsHAH

EX{: 7|2X}I2 ISA EHO|X| https://www.isa.org.jm/

A B AT FHLE AGEA g Aolnt, FF AL
wlRi=, olo] uje} 215te] SRR A el Wshr) 9 AoR
A,

493 Aol ool ohd ko] Hjet A eEzxcusie

Economic Zone) ]of| T} O 2 H .83} Zrl=o] &R 8t} QLJ}_ oz AR
(E23Y) ZA| (@) E7HEL3Y) -2 Jo|@7z K E2dd) So] Qi)

53] = glo)i 20234 129, EEZ 1) Ale) A0 BAE 34 318
stk skl o™, 20044 190l ol8le] $012 B8 A8l SR
9 Ere B ASEGH o]0 wlal A 7]39] NOD(Norwegian Offshore
Drecorstez 7)) 3o} HETE 415 A FHO2 AT}, 224
21 A9 e 275k gl

0| 9JolE 1] A} 5 YolA s BB AL 7FsA
& ARSI ek, w52 FAYH G HWCLOT o] 71Q151A] kol
& E&7okaL, 19809 Al T shA Theket g Al (beep Seabed Hard
Mineral Resources Act; DSHMRA) | & LA 2 2}=- 7| QE50] LAt alj A L= &

* UNCLOS(United Nations Convention on the Law of the Sea): 19823 12& 10 AHEHEl K| sHL
o HAOZ sl HA X|9(Q Ha|-2RE F - 2lx | IR s



2001 | 2011 COMRA
2017 73
LY Bemg Pronees Corporation

(A 2) Mal iU BT BAIH BRI

ZEx: ISA BH[0|X| https://www.isa.org jm/(7 |2X}IR), EE EF(MERE F7))

A} ZF5-S 343 gtk o] UNCLOS A|A &4 o] Ao n|=to] =414
A A=A 7|9k vhdt 2A]9t) 20259 49, EFE i TH)=
o] s F= R A A} The AlEe] PP PEO. 142895 st
A8 FE A FRE 7t 2Q0] M Aero @ AAIFI o
B THAGTH 71N 5 AR 713l el Al F= AP R A
A A= 37F GRS AE3) D A5 AAIRE Hgoltt. o]F TMC #
IJAFRI TMA USA= 20254 49, NOAAS] AL gto] A 273 A A
= 87h 1& 34 ARSI, ol =] A= HES 7oz T4
2 AsiA g T B 2AZF o= Fofsilvke AAE HojFe
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>
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2t niajofl cHst
3 S YA e 71T} TlEo] &4 R 3 AAIA A7 =

T QIe}, AARAZ | BWWE Jh 9] A 5o AsA A 2H) 2 B
o A 7R AE SEleh, AT SUE a7ek k. F8 Al

WA A2 FRL E7

SJA] gh= ot HEiA FE AR R Al ofshA] AT AL 54
kil

HHA, GSR, Deep Green 5 A8l sFAR 7B 71452 “HslA A
Ho] 54 FE AEHEY ol idsiea B [efH7|E HiEol AutH, A&
o2 87 9918 24t Ak SYUAE) E3k i RaD L2

E 9] Blue Nodule Project, Blue Harvesting ProjectS- &3l A3} 3l %A}
A 7o) gHgof| n|A|= Fake HWIs] B4k Qlon, B dF
22:31517] 912k A 718 Lol 670G Abo] 24-ghrh s}

* WWF(World Wide Fund for nature): 1961101 A21=! MiA| X[l H|¥2| X7 |2

232 | 3% &Y WAE Z2IE|0f



(a2 3) sl sHUXH THEol| Hichsh=s AIRIS IS QI SHATH|
EX: https://www.nytimes.com/2023/07/15/business/dealbook/deep—sea—mining—energy—transition.html

i o He) AR AL FRA0R B wET} A okw
Ro1o] # o4 3208 Sl gk, 8] et Srsdo] ke
02 B0 AT F7|H 0= AAE F5Ao] Ht,

SH MEHA DiX|2] WE AAH SitL

FZ AsA AT 2= 7P 2 9= =2HAL = Ao] vt
LS AkAx(dark ovgen' 0] Ejo]iZ] o= e glo] 5 n|YER
tag Aohe AR, AEA g 71k Ak At
£ Ao S5 A A HAUSE AL i, 22 Aol wt
, QR F71A Altolu ARt S5 AldlEolu Bk W=

3l Akt FARRE ARSI B 2H, S B0l BT E5 A
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& o A olg2 A ¢ BE, YA 9, W' =& A
oA TAE L gl o, 27t AYrg 2] 7143t o)A AT 7HeAd Atell=
CRIEU A

Ty A A2 ol mA| 2 nE YT Betehd YES
35 5 27T ECE AT ¢ AU v 94 7, v 7]
2o g, AEH 7= ol FHE A7, g BEA A7 7s=

AP §10] SIT ol Bt A1 Thople] £418 Yo, Ak A4
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| §&71& Mz Al |

ol SHYXF Y F=2 7|Y ST BEA
Al AFAE WIS AAolE =71 F=
Folle 7 7199 7led AU st dEfe wad) HekE
Ak, 53] YA, -4, T 22 A FEAES A7)
Ap, ABAIA, it & TRt Rokll A Al Shaha
atal o A A F2=50] 7l B FAl A=20% 1A
AL QA
FR N 7AE HAR FEE o, A AR N, ST
7h AR A 7)E g 5 A 70l 23] 71e B Adkshe Tl
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(G )N AT 71GEL 4 P A2 B 71 By
AL, PP BS T L B Gl T8 FASole 43 P
o 9AHQ AN B 7| RO R ST 5 gl BARH AZ,
2 A o] 2 A F|Vebe-chan] 714 FE AAL Bk,

(2 5) Holl sHAURFA T 2Ha 7]¢d/7 12 =71 g

* The metals company= HIZH0| 2AE & S|AI2 CCZ Y7ictn| &+
EAEGBINE ER
T™MC [12] + 20223 9 CCZOIM 1/572 &7 & 37| Y M5 Ale 8
+ Allseas@t THEELHAIS 9871 Allseas?| A|F=M ‘Hidden Gem'S A5l
HMES AT L X Mefoz &g

+ Global Sea Mineral Resources(GSR)= #7[0f &4/83HHM ME2O5
DEMEQ| Rt|AtZ CCZ HZHHT| FT SIS ER

+ GSRE LUZHCha| &V |E 7HESt, 20204 CCZOIN 1/57 2 A
aAs AlRE g=

« C-C X|Y 27ictn| Z5 2 2I5t0 EXRE 7|42l CIC*F GSRQ| IV
MZI(CIIC + GSR — CIICSR)

GSR [13]

« Cook Island Investment Cooperation(CIIC)2 &M= Seabed
Minerals Authority At5te| EXt 27|Ho 2 EEZ Q7Hctn| 21 EFAFY
ClIC [14] ste
2H== EEZ 7 2| Safiafe Wzttt 7 E —n—'rrgl'—T'— QU11, GSRY
EHEt S|AIE HRI(CICSR)SH0] BaoH4 EIARK|0l CHEH EfAL 2! HEE

_,_

A SH

=2 T o

« Japan Oil, Gas and Metals National CorporationJOGMEC)2 &=
BRIl AT LERS BHot Alol SHURIR THL S ME S 817

U= EEZ9 AT, 7I210] St EARH 29

- M7 2122 20179 Hdd 12 43(16.48), 2020 &2+
HEHH| Sl 43(0.64)

O oo

-

rul
il

JOGMEC
[15]

+ Deep Ocean Resources Development(DORD)= 7| i o172
DORD [16] HES 2|5l JOGMECO| 21zt &HxE 7|24 A&
+ JOGMACT}e| & =] AotS S5t0 Y7iTtn| 23 AR 3

=

- HeH2l= Bh=sidaiely|ed B MUGHYEHE A= 20130t

KRISO[17] = 2015 &list 1/571 20| UZHD| AHZ2 R0 AZAARS EX}
W50 Hali ds Al 83

e ot sy 25, 1 Z=Zof Mot 1 235



]
Hr
N
[T
b
=
ne
o
oot
AL
1z

0l

- 0|2 AEIEQOZ 2024 Eureka IS £~
a343
Impossible |« Eureka lli= BGR2} §245101 47HEtn| Ml AlE M2
metals [18] = - Al 7|Hte| 221t AUVE Edl 51 MENAIZ AAStoR matsh= MEHN
‘PE HAO| XZ TE BER

« oAl 0= EEZ Wi Mz T 2 E 9/8F BOEM &7 ZXt 2 &

[i)ed

1 1,800mollM 2t Xt 2

« Bundesanstalt fur Geowissenschaften und Rohstoffe(BGR)= =!
BGR[19] ofut M| 718 AMSP | Mo E CCZ YD daA AR He

- GSRO| Al Aol 224510 BAASIIE Tt 23

» China Ocean Mineral Resources Research and Development
Associataion(COMRA)2 &= =7} A51O| CHE AlGHEE 7t
COMRA [20] 7|22, ISACIN T2 EIAETE StE
< A= 7 |E2 MED SHEGSE MK 3
- SF 2028 Meist 51 MY
« Deep Sea Mining Finance Ltd.(DSMF)y= miAkst =2l AALO| X[2S
DSMF [21] Qg

- IHEOHR7|LIQL 712 EEZ0| Q= Brdiet BAH BR

Green + Green Minerals AS= =29)0| 2&20|| 2AE £ dloll 2= T2
Minerals 7|¥ o2 Seabird Exploration2] X}S|AIZ 2020 £2|E
[22] - 20233 -29||0| FEo| ZA! T AE0| A 7 E EE
) « Lokez= =2¢0] RIZH 7|Ho = EEZ LH Y7tz E7 EAMH ER
Loke Marine . ) =l = o] b = A
Minerals « Lockheed Martin@ 25 E s{X&| sHUXI 20F X} AR UKSR Q14
[23] + Loke= NTNU2} SINTEF, Kongberg Gruppen ASAR} &322 7|0f|

AH, ME K AIFE =3t UAV 7= BER

of|Z S0, GSRE 27|12l DEME Groupi}2] AJUA|E 7|Hto &
PE T DEME®= &4, W9, Ad 4 ok A= HAskal ol
o, $oF ] A L A2 AEO 2 5H= Royal IHC2} @& 3f 20114
OceanflOREZh= &4} XU ol SJALE ™I}, OceanflORE=

A8 Ah2o) e B71, AH] A, 29 AU} AHIAS Aeksls

Mo

|o

* CIIC: Cook Islands Invest Co.
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20201 GSR2| Patania Il TFY3 HIAE(1/5) MSAIE AR

EX: https://www.deme—-group.com/news/metal-rich-nodules—collected—seabed—during—important-technology—trial#
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AR 71QGole}, =3 GSRE FFUL H A3 A=Y =9 BExF 3719
CIICS} &) CIICSR 32 IS Agslgon, Wyithy] 3 ke

35 FskaL Qo FZoll= 22 A= 71€719% Umicore®}e] 7]
< F82 59l Al 349 35 = 34 Folrh
Green Minerals®] 79, BAF F-2-2 27|99l SeaBird Exploration

o] @3l §l.om, University of Southamptony= 13-4 A= 71&
JREkS 2% S¥3ta Qirt, A= A= 344 Nautilus Minerals]] A7
H20] AFAE A2} CrawlerS YEFT SMD(Subsea Mining Devices)7}
T glom, golA] " o]F A|IAFE Ol States, & Al 4 35 o]F
S WEIR Minerals, A4+ A8} 43} §)%F EF+= Stena’} 2+ B35}
ATt
14" Al gAML v
Sl 588 AR, 7 Eopd AR 7195 Alliance FH| FE A
A7} Aot thkRt 71AS0] A &2 A o8 osh shito
ARAE T35k leH, ol= Asl sidArd ] w2 7ed 55
A 22 Yo oS TH o R HojEn,
Thx doflAl= olzfet @8 AA7F 5= ©
A8l YA AEe] WRA|Qlvalue—chaind 7]2) £} HFol=E &
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sl SHLAIRIS) WRHY S3 2

A3 SR LS AEH A AL ) WAL A, 4,
AR 5 A THo] 45 Ei Sk B4 DeiFh P02 SgElolor 3
oh B8] A9 9 R 2e)H B4, BE G, 34 24 So] Aol
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[LLEN—}
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atzizt o zo | = | SR/ M e = FIHEH| 2
o PN :-d—Fl s|E2 M
(&4 08~25km) 2=EHER L AR A 0]z (&l AT:| |
HOI= & 71& 2Q)

ZX|: Cronan, David S. (2024). Deep-Sea Minerals Developments in the 20th Century. Springer.
The International Seabed Authority Handbook 2019. https://www.isa.org.jm/

ujitell, ZH SAloAE 2 EskE 7143 Fao] a4 (F 6)2
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(E7)UE Y 45 A7 = ALl
akZHek)| Hpaat i d edy
KRI R, COMRA
Az apy KRISO GSR COMRA, 0 oy e e JOGMEC
Impossible metals
2021.04. GSRA} 2017.08. JOGMEC 2020.07. JOGMEC
C-CX| 4,500m QU= EEZ 1,600m U= EEZ(Takuyo
20N Patania Il =2 MM SHIKES2A FISsHANOIA 272t
843 0_2 LN =S iz 83
=2 BGRAIR} ot 7t 163 A=, & = 0.64= &M=
SAYSHITLIER”  164E XMz Takuyo M|5sHARS
yqZ 2= CHfo| FIYE(YUR
CHE Af2| 881 AtEE), LA(L=
129 M2 ER
AR &R

https://www.offshore—energy.biz/gsr-reconnects—deep—seabed-mining—-robot-patania—ii/
https://dsmobserver.com/2017/10/japan—first-mine—hydrothermal—-deposit/
https://www.jogmec.go.jp/english/news/release/news_01_000033.html)

N

UEL2 JOGMECE F3f| F-34} 42 EFolA] Hz22 Y= 4
97| A% A== 59

7] e}
Azl o] 9lel|w 20131 KRISO2] 4241 1,390m #F 24 A8 AJ¢
2018 COMRAS] =41 500m A g AlAE HIAE Fo] St o]g
o Aok g5 ) A7) S A 2 wol-g FRehs b F8% 7|
gho] Het,
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» QRUOGMEQ: =t EEZ Y] E4=34 9 F0H2 WS F4
20279 97t 4%t FAE HRE skl ok, AT H4 5
£ IHE 3 AEHQ1 FAL ol H5-4] A 4
sk, s A AR 2738715 ekl St
i_E'._.?Jlo](Green Minerals): Mohn’s Ridge 3]]@'01]/\1 %’\—(’5/‘0
Asl7] et AE AR X3 Folm, 2026 A AlAE
A =G AA 2028~20299 A AP P4k ERZ 3t
1505 & F4 AARS 993 AlAEE FEskaL Qlon, 57 &
4 717 dke] AAE 33tstar ot
FA| =GR + ) [SA FAFAY} EEZ W 78S B 3ske ol A2l
HeS 55t} GSRI} CICSR F&HR1E B Ald 7+ &
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] =Himpossible Metals): Impossible Metals:= 152491 Aok, Zu} =
2} H}A] Qlo]. BT FuRS AWl Al . )4l HpAlo 2 5
A AEjA| 9] kS Faststo] Hhlg Fol= o] S8 v &
ARO] A|AEE ] O] OoF 60%E Aol = H AT, BEThd
4 BE R A 7 Aol 71o9gteal 83 ofet oA, &
7 d= A= o] 104 w21, 108 AFsh, 108) 27 dF=

=
Eole AS 7Ie FHEE AABIL e, X7k Bl o&
1

D2 EELHLt

@zany AEEEA

é“”

ZEH|T Al

8 2%t 29 T 38+ 2

H2440: 6km EH2440: 6km 7] Sof sy
2k 3) 22 167 o o)
K31 20kg 7HkSHE: 100kg THiSIE: 65

May 23 Apr 24 2025 2026+

TRL4 TRL6 TRL8 TRLO

(2! 3) Impossible metals 218t 22 U AE35| 2=W

EX: https://impossiblemetals.com/blog/impossible-metals—reveals-their-roadmap-to—developing-the—best-available—
technology—for-deep—sea-mining/
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U, e o} 27] BAjoln),
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* https://aquawind.eu

« https://cinea.ec.europa.eu/featured—projects/aquawind—innovative—multi—use—
prototype—combining—offshore—renewable—energy—and—aqguaculture—atlantic_
en

« https://blue—economy—observatory.ec.europa.eu/news/aquawind—project—
offshore—platform—produce—electricity—and-food—2023-07-27_en

* https://owcltd.com/media/news/aquawind—project—breakthrough—prototype—
launch—complete/

* https://atlantic-maritime—strategy.ec.europa.eu/en/news/atlantic-success—
story—aquawind—project

« https://enerocean.com/aquawind/

« https://plocan.eu/en/aquawind—progress—and-collaboration—at-the—-mid—
project—-meeting

« https://consulta—europa.com/projects/aquawind/

* https://www.youtube.com/watch?v=iuBmZY2t4XM

» Maar, M., Holbach, A., Boderskov, T. et al. Multi—use of offshore wind farms with
low—trophic aquaculture can help achieve global sustainability goals. Commun
Earth Environ 4, 447 (2023). https://doi.org/10.1038/s43247-023-01116-6
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Release
Time
1 year
Hydrogen
1 month
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Capacitor compressed Air
1 min (CAES) Storage technologies
/ Flywheel Energy © mechanical
Vs Storage (FES) @ electro—chemical
1 sec , @ electrical
Superconducting @ chemical
100 ms _ Coil
1 KWh 1 MWh 1 GWh 1 TWh Storage
Capacity
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Units: GHG emissions
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®, B Emission pathway in
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emission

Peak as soon
as possible

Total:
20% reduction

Intensity: Emission gap
40% reduction|
IRuctE Total: Net—zero
5% energy share] 70% reduction GHG emISSIOnS

2008 2020 2030 2050
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+ IMO Net-Zero Framework — Draft Amendments to MARPOL Annex VI, Chapter 5.
Draft approved at MEPC 83 (7- 11 Apr. 2025); for formal adoption at MEPC ES.2
in Oct. 2025, London, IMO, 2025.

* Yan, Huaguang & Zhang, Wenda & Kang, Jiandong & Yuan, Tiejiang. The
Necessity and Feasibility of Hydrogen Storage for Large—Scale, Long—Term
Energy Storage in the New Power System in China. Energies, 2023

» Maritime Forecast to 2050, DNV, 2023

« https://poshydon.com/en/home—en/news/

* https://www.offshorewind.biz/2019/10/02/tractebel-unveils—hydrogen—
producing—offshore—platform/

« https://www.lhyfe.com/press/Inyfe—reviews—the-results—of-the—sealhyfe—
project—the—worlds—first-offshore—hydrogen—production—pilot-objectives—met—
and—progression—to—an—unprecedented—level-of—operational—excellence/
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+ App Store / Google Play — GetMyBoat 4 AI2X| 4= BE S

« Allied Market Research: Boat Rental Market Outlook 2022 —2031

+ Business Insider: How GetMyBoat became the Airbnb of the sea

« Global Leisure Boat Market Size, Share, Growth Analysis By Type (Used Leisure
Boat, New Leisure Boat), By Product (Motorized, Non—Motorized), By Region
and Companies — Industry Segment Outlook, Market Assessment, Competition
Scenario, Statistics, Trends and Forecast 2025-2034

« Forbes, Skift, Boatingindustry.com &

« Fortune Business Insights, Allied Market Research, ResearchAndMarkets, NMMA

» GetMyBoat 24! HAIO|E: https://www.getmyboat.com

« GetMyBoat Press Kit / Media Page (E=Xt=Z, 3|AL 7HR §)

+ Google Trends: 22 A 0| H|1 (GetMyBoat vs Click&Boat 5)

- IBISWorld: Boat rental & charter industry — Global trends & forecasts

+ KOTRA SiRIAJY 74 - sty & 2ilNie S8

« Pitchbook 2! Crunchbase: AEIEY EX} L, Q14 - B HE (GetMyBoat & ZAY)

- Statista: Global boat sharing platforms market size, revenue, and usage stats

« TechCrunch (2021): Yamaha acquires GetMyBoat to expand digital marine
services

+ Yamaha Motor USA FAE: https://www.yamahamotorsports.com

« YouTube / SNS: AFZXH£7| 7|8t HE X|& 2EIx
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