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40 HFATA(2FYZE) HA AZ AMY AAA AE BIA
<E 20> FTEATL HAIE S LFLHE RED M2 FO|
(Iq—‘l’] — ']/ %)
T5 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 |9HF Z71&
T,‘j_o
R&D = F 5935 | 6,145 | 6,362 | 6,906 | 7,825 | 8,529 | 9,152 | 7,518 | 8,233 | 9,478 53%
A ik ZA
€A 43 FIHAIEAR. 2026.1.30.
O FHEAE HT 1097 R&D o 4ke] ABHF Z71821 53%S AR 26 0] %9
i FRE 4HEEG oY, HE 53 dA¥d SUFE0] 27%YS uHEH
o FAHAE 7HsAol A
0 E3] 2830 EUol e AT R&D AHY M4 alabe] Srol fo)F Best e
<E 21> FZEXIF MA|SH o 22 R&D Of| A CiH| AZxH| £ A E
(1 9, %)
T2 2026 2027 2028 2029 2030 H|3
- AT 5.3%
3| FAt R&D TFE(A) 9,478 9,980 10,509 11,066 11,652 =g 717
A AT 5.3%
2 2 7 1
AT R&D | B AR > i Mo B sne A
A 5 IA
71 7 7 2
g ot g 8 56 96 838 88
27(B) 1,220 1,285 1,353 1,424 1,500
= 1,920
< Yol ofd
QX <
7 zig] e 27.00 23245 563.84 678.80 63135 | A 27%
a4 SO 21339 ¢ A
&
R&D dj4te] 59 P
A0 FEE(C/A, %) 0.28 233 5.37 6.13 5.42 3.91%
A5F R&D 71 dj4atke) 59 HF
A0 FE8(C/B, %) 221 18.09 41.67 47.67 42.09 3035%
22 43 FTHAIEAE. 2026.1.30.
L EHIEA R0l
O ereise] 988 Quvsde S8 SR, oA 18FM 7)EL
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44 HFATA(2FYZE) HA AZ AMY AAA AE BIA
A A CINM HA
N4 BN EGY B4
1. & AtdH] 74A
[] FAREAEL Azn lﬁ 2 71E0E SR E 7 Ha B AAEE wE 7
HHE Tier ME AL 35087 NFATFA Azule} FEou| g, FI7F7EAA
(10%) <k oﬂﬂlﬂl(m%)—g— x3 o}oq 1,920 Ao} FAIE A
<X 24> BAIQH| 7o
o a7t BIMA 23 A7t oujn] =3+
= ()] () FAH (A 9)
AZF A 151,879,427 167,067,370 183,774,107
- A E AL A B 4,132,173 4,545,390 4,999,929
- ARk 2| 105,475,662 116,023,228 127,625,551
- A7 H] 42,271,592 46,498,752 51,148,627
Hojjy] 6,787,273 7,466,000 8,212,600
7] 82 A n) 2,272,727 2,500,000 2,750,000
- 2w 2,869,091 3,156,000 3,471,600
- Al e 909,091 1,000,000 1,100,000
- A HE ST E 736,364 810,000 891,000
a7 158,666,700 174,533,370 191,980,000
A4 A 718 R IA
<FE 25> IRt 2 LfdH AQ0fAt
B9l o ¢
154 26HA| 35A|
A=)
H9TE 2026 2027 2028 2029 2030 A
718 A 25.00 - - - - 25.00
A B AL A - 18.18 27.27 - - 4545
Az7E - 4.73 947 947 7.89 31.56
Aubd =z - 34.54 342.75 544 49 23845 1,160.23
Sl ] - 139.50 92.99 - 232,50 464.99
A8 - - - - 10.00 10.00
AT FTE 2.00 1.00 1.80 1.80 1.50 8.11
of v H] - 13.20 58.98 21.00 81.35 17453
2 A 27.01 211.16 533.27 576.76 571.68 1,919.80

4 A 718 R A
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4L NEeT ATMAE AEG AY FANE AT

<I 26> ZAtEH| FE MFesel 74

T & A 58

AZH] (A) 7y AR (A2 ol A 78 A AT

=58 (B) 7y FAPE (A2 0% /**@/714%4”/?3?%%1)

7 Hl (© A474n / 7 ) WA ) AAEAR(EA B A
drtAH (D) Azt st 28 H8 F4

°] & (B =5+ A+ ekl st a8 A8 54
Az ZAH] () A+B+C+D+ E
BRI (G) F x 10%

Z47} (H) F+G

F-oiHl (1) AAM /2R ) AR ) AR

o ulH] (]) (H + 1) x 10%

FAFEIK) H+1+]

O a7y gAadz 2308 F4 AduAE Fa 453 Az ydxs
o= A AHAe) W g} HlT ARG AAHEE 24

0 AR Az ge BAS SAd AUFEA 2R GDP USHIHE 45T

<E 27> HMEFX} T2 GDP Ll Z2|0/&{(H =)

T 2014 | 2015 | 2016 | 2017 | 2018 | 2019 (27(2 2021 | 2022 | 2023 | 2024
AT 89.7 | 898 | 903 | 933 | 9.2 | 98.8 | 1000 | 1086 | 1171 | 1204 | 1221
GDP =0 E . . . . . . . z . ! .

23] . 92ed AANEAN2E, AU BE GDP tZeolE(7h) 71

90) T ATEA o[RS S| AFMe] Azl A Fu
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IR R

2p A4 A & A AMAAE AR A& 2

(A) (B) (B-A)
F AR 1,912,011 1,912,011 -
F A 5(F73A) 465,969 465,969 -
5 AE 559,282 559,282 -
AA2E 92 72 42,998 42,998 -
=% 585,062 585,062 -

A 2 A 31,223 27,712 A3511

& A 3,596,543 3,593,032 A3,511

0 Y&FA AEH F4

- AR IR D) FAF F5 9 @7 vl A3 Z4A(WORK BOAT) S
WORK BOAT DAVIT @7} A&7} tib] =4 AAE Aog2 ddste], FAHA
@7} 712 27MEsE we 20249 @7 A8(A1579 9)

94) B35 YFulFH(AL. ANODE)S] @77t 2041 71 E7H36ES A8 oAHRse] AHG7dA2A

WA 71%) oirl g4 285 o] GDP HEHolHE 283t BAT ojAbtse] AA7te BE dFvgd
D7t AS(A359 T 9)



48 AFATA(FEYE) A dx A AR HE BiA
<E 32> o¥SAI M=H| FH
oo o
2w A A - A AAIEY AR AE 2
(A) (B) (B-A)
HATCH 118,780 118,780 -
CRANE SYSTEM 3,100,339 3,100,339 -
VENTILATION SYSTEM 18,540 18,540 -
AR AR A 382,210 382,210 -
HULL OUTFITTING 333,463 333,463 -
WORK BOAT 370,000 213,444 2156,556
A4 3 Adn 29,731 29,731 -
s vE 64,537 64,537 -
g A 4,417,601 4,261,044 A156,556

O AAFA Agn +4

- FARAAIANRE) @7 2 B Blw A3 ARAZA AARe] W3t A FH]
7 AR dvl AlE w2 © l dHFE ] AE7t T F7F ZARske] A4
AA ol td A B 24(A11119 9)

a9 d

e AHAAZ A ARRIAE ARAE HAE >
B (A) (B) (B-A)
TAan] 2 4shdn] 1,114,616 594,906 A519,710
INSULATION, PANELS, DOORS,
WINDOWS AND SCUTTLES 2,390,946 1,894,895 A496,051
DECK COVERING, STAIRWAY,
STORMRAIL, ELEVATOR, ETC. 184,711 1,794,767 449,944
FURNITURE, INVENTORY AND
ENTERTAINMENT EQUIPMENT 1,381,992 1,381,992 )
GALLEY, LAUNDRY EQUIPMENT
AND FURNITURE 123,483 123,483 )
REFRIGERATED PROVISION
STORE 146,712 146,712 -
SANITARY EQUIPMENT 396,766 396,766 -
VENTILATION AND AIR
CONDITIONING SYSTEM 1,833,734 1,788,500 A45,234
3+ A 9,232,960 8,122,021 A1,110,939
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713 N9 g FARAA(CIANEE) AE @7t tiH] A s HolAR
Aol A= NE AA7VE 2AEY &30 wEel F7F 245
o, W# 2AA T AT M Ee A7 A83 5l disjae 2024
A ARTE 9 Al A MRS HlaE FE AR AE

AFAAIZ A Y] 7T A A 71 A AR S8 E 8% NEAA A
S $%E 18k 30% vHRle EAS HIE(EHE 68% x 7|3 A vkl
3 = oARRT Y| oF 90% HE)E AHA

Agn ghakal #Este Aak oF HH(A1269) @ 7% AH] A 7] i
=4 FE 4 2 MISCELLANEOUS Al AxH] Fof o] Ron|goz He
AT AR FREVE S5 FbE o s 3 A9

&I?_. O.?i
N =

N,

—_

<¥E 34> 7[TSAt M =H| FH

w9 d ¢

e A A A4195) ARRIAE ARAE HAE >4

(A) (B) (B-A)
4w 1,374,565 1,374,565 -
712 A 23,867,542 23,164,971 AT702,571
71w 1,405,141 1,405,141 -
718 2AE3k A 927,000 927,000 -
MISCELLANEOUS 2,274,610 1,717,200 AB557,411
3 A 29,848,859 28,588,877 A1,259,982

AHGAEA L] An] A7 A8 A AR ETPESE 3% EE 5%E 483t
@7He A8stlou ARIAY AR AHE ZEd bt JEFA F5 GDP Y
EHolEld W& =TS ES 285t 20249 DFE WS A3749 H)

AEAE AR AR A7 A mE FEFAe ey &F Ul
240kWh — 500kWh #7490\ thA| = 2Pdshez o nl-8-& 7} Higgi+3.95 <€)

95) AMAIZA e 712 A 9 MISCELLANEOUS A4 WM A &A 29L& 7] 8] 24570,113(H 9),
MISCELLANEOUS 23832,021( €)el sigsut 7| an] FA9 AR Fof it ga& dAst=s 47
e AolA T8 it FAs 2AT FAE AGAY AUoE



50 HAATA(LFYE) HA AX AMY AAA AR BIA

- A4AIE A 9] ELECTRIC CABLE(HH8-#4, WM )2 A9 oAHfs g A=A
UWAME 7|Fo2 BN w2 EMdsES WYs

7429 9))

<¥Z 35> MESAt M =H| T

o9

2n A A & A AMHAE AR AE Ay
(4) (B) (B-A)
7] 717 w7 e Z3
ELECTRIC [ 1R ANSFORMER 110,250 104,198 £6,052
POWER
SOURCE ESS 300,000 695,000 395,000
27 410,250 799,198 388,948
ELECTRIC POWER DISTRIBUTION 4,574,355 4,555,255 £~19,100
ELECTRIC MOTOR & STARTER 56,000 53,141 £~2,859
LIGHTNG SYSTEM 378,000 357,398 £20,602
sl 3 FEAAS 2,919,340 2,635,702 | ~283,638
COMMUNICATION 160,260 152,129 18,131
RADIO EQUIPMENT 620,300 586,905 ~33,395
NETWORK 2,630,000 2,630,000 -
A4l A 784,400 784,400 -
ELECTRIC CABLE 3,000,000 2,257,707 | A742,293
dulE, BE, T, & 4,400 4168 A232
A 15,537,305 14,816,003 | A721,302

96) FHEA F7PIZAR(260130)



ko
J

51

<E 36> ATEH|(ATXAHEH] 2E) M =2H| FH
e H 9
A A =
F57H ARARA gy g | FE
(4) o (B-A)
Acoustic Doppler Current Profiler 785,000 785,000 -
Acoustic Synchronizing System 329,439 309,623 A19,816
Deep water MultiBeam Echo Sounder 4,054,862 3,810,960 | A243,902
Shallow water Multibeam Echo Sounder 846,093 795,200 250,893
G-SOURGE Array System 2,660,000 2,660,000 -
Geoeel Digital Streamer 3,238,000 3,238,000 -
Seismic Positioning System 1,637,500 1,637,500 -
Ultra Short Baseline Underwater Positioning System(USBL) 1,759,961 1,148,300 | 2611,661
Precision Depth Recorder 333,793 313,715 A20,078
Scientific Fish Finder 1,436,762 1,350,340 A86,422
Sub-Bottom Profiler 2,886,000 2,314,000 | A572,000
Hull-Mount Sub-Bottom Profiling System 503,000 503,000 -
Low Frequency Omni-Directional Sonar 804,006 755,645 A48,361
Deionized Water System 28,000 34,600 6,600
CID 663,500 663,500 -
Deep freezer 20,000 20,000 -
Expandable CTD(xCTD) Launcher 221,600 221,600 -
Underway pCO2 System 452,536 441,930 210,606
Thermo-Salinograph 80,000 73,700 26,300
Piston Corer 360,000 360,000 -
Marine Gravity Meter 1,315,800 1,315,800 -
Marine Magnetometer 280,000 280,000 -
Multi-Temperature lighting Incubator 13,278 13,278 -
CUFFES 97,000 97,000 -
Multi-Net System 201,300 201,000 A300
AWS 180,000 180,000 -
Electro-Optical Winch(Deep sea traction Winch) 742,672 681,990 A 60,682
CTD Winch 430,750 395,554 235,196
Multi-Purpose Winch(steel)(Deep Sea Tow Winch) 1,173,422 1,077,544 A95,878
Mooring Winch 430,750 425,000 A5,750
Stern A-Frame 816,939 750,189 266,750
Corer crane (Instead of Side A-Frame) 1,088,683 1,181,042 92,359
Streamer winch 784,289
Umbilical Winch 2,370,000 402,374 £1,183,337
Seismic compressor 8,100,000 8,629,043 529,043
Overhead frame for CTD 482,737 443,294 A39,443
Piston corer rotational arm & davit for piston corer 237,655 218,237 A19,418
Cooling unit 1,210,555 1,111,644 298,911
A 42,271,592 39,623,890 | 12,647,702
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CO, emissions
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31) XA 2vtEXNY ANE, p. 43, WS 9, GSUAEBIZ, 2025



A 2F 712AR B4 91

O A AA A aWBoA Auto] ARsHe MFE A AL 45%2A 27
AT, Al WEHE NOy SO HAEA WES e szo
13.0%, 11.3%, 7.0%% oA ARE H|Fol HlshH 2 HY3R)
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PM,, concentration 5 . 0.1-0;
(g perm®) s 02-05 w051 .]-2 enature

Z3: 187 2ulEAR NE p. 43, DS 9], GSAERIA, 2025
[O3 2-3] MA 10ch ZiHoly &2t =o|MHX|(PM2.5) tfZ o|o|X|
O o= Ao F 87} F/(HFO, Heavy Fuel Oil, 87 CHZEA, & FF°]
35% W92 =7] W&

<E 22> MYt iz SFY & w2 Hln
. 7V4 H] 233
B f 1] 0
e 3 F55(%) %(USD/E)
VLSFO(Very Low Sulphur Fuel Oil) AT S Al 0.5% 112%(605)
MGO(Marine Gas Oil) Ankg 7 0.5% 138%(745)
HSFO(High Sulphur Fuel Oil) I8 S Ao 35% 100%(540)

% 7FAL 2024531, H4+8} 71, https:/ /bunkerindex.com/prices/region?r=8
4 A 2mEA JHE, p. 54, S 2, GSAEHIA, 2025

32) Ag7dutel ols, p. 11, Y9I, AU, 2023
33) 7FAL 2024531, #4He} 7], https:/ /bunkerindex.com/ prices/region?r=8
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Annex 1 Annex IT Annex T Annex 1V Annex V Annex VI
7|E4oil) Rt AHEE z FetEd 24(sewage) 7|2 th7]
29 4x| 2 x| 23 2 x| 2% 9% S HEE

E4: 218734819 o], p. 8, AFA, HUT, 2023
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[0 o] & Aoz 3 ti7]ed WA #d go] RN 3 S BAxo=
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o WA Foke AAMEE(NOx), F4HshE(SOx), 2 &2 19

= A 22 WA g EE AEY 54 5ol AEH

0 53] Aure wj7)7k2~ & Al S S(ECA, Emission Control Area)dA< 7]1&
NOx, SOx &% ojn] 80~98% o4& A=3t=E 87

34) 1373 MEke ol pp. 6~9, YFA, AU, 2023

35) International Maritime Organization, A AEHUN)] A&7 724 A AAQ ¢ - Kok EAE
o0& IMOY 4kl 9193 F a|d3H B 59 Y3|(MEPC, Maritime Environment Protection Committee)=
Muto 2 lste] WAStE thakdk 2o Uld FAS A dAE =9

36) International Convention for the Prevention of MARine POLution from ships, 19781l €}
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<E 2-3> fL2gYx

AaitsE A

. . 12HA| (Tier 1I)
=s <
1A (Tier 1) 23A | (Tier 1) (ECA 1)
2847 ~20104 2011~20153 201613~
o171 < 130 rpm 17g/kWh 14.4g/kWh 3.4g/kWh
3
s | 130~2,000 rpm | 45x(RPM)*?g/kWh 44x(RPM)**g/kWh 9x(RPM) *’g/kWh
> 2,000 rpm 9.8g/kWh 7.7g/kWh 2g/kWh
Az Wl & T A
ECA(RETAAS) <) ~2012d 2012~2020'3 2020'3~
4.5% o1&} 35% °l3} 05% ©]3}
~2012\d 2012~201513 20153~
ECA(IE7AIA YY) Wi
( ) 1.5% o3t 1% ol&} 0.1% ol&t

A AR olsl, p. 8, A, U, 2023

s
200 nm = 370.4 km

\

S0j+7t2| =8}
NOx*SOx
ECA
B Existing ECA
Potential future ECA
B EU sultur directive
B Additional regulations

E4: 187 2ntEAW AL, p. 45, AT 9, GSUABHIA, 2025
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Al g S AX)) EE EGR(Exhaust Gas Recirculation,
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O @A Z&3td "AdRe dadtdte qtAl Tier & WE3tH, SCR(Selective
&
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2N Tier MI% B3

<# 2-4> SCR ¥ EGR ZE&HH vl

TE EGR SCR(IL)
o Tier M 71 5% o Tier M 71& 5 5%
2 o QR AP OE QHAA 5 « EGR tin] Ax]u] A&
v o FH A Vs « EGRET} 98 4H] Z+a
o QARBol FUF AX FF EZS o T AE 7T
} o A7 2B 5~10% =7}
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- o A7 4B 5~10% =7} PR
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E4: 287 2nfEAY AE, p. 52, AW 9, GSAUERBIA, 2025

@) EE?J_‘ %’&i}% ‘l_‘le‘“'E' MGO Z+= VISFO Odg_ Ol—g-/\] Ef_]—é_ 7]..‘3'-5‘]_1]:], ECA Z]@!oﬂ}ﬂ‘lf_‘
ScrubberE ZFA7|H A WHE Vs

<E 2-5> gitslE vjE 45 det vl
TE EGR SCR(I)
o F71EQ AdE Ba gle) 27 - HSFORT} 747 1.1~148) |2
AR AR | FAN R Qe - S8 gl FF RE0E 1E F7) 99
WLSFO/MGO | = Hi¥-& bl A 28 71Hs o A8 WAHLE Q% A8 FFAE HE
* MGO A8 Al B33 8 gs
. Z7] EApH] LAY (VLCC A% 3~5951)
sogepy Az | ¢ HSFO Abom dgu] Az o 23y AF-FA HlE F7t
= =7 e ECAA SOl AR A B o Adub e} 2Tue)] R go] uhy
o X F3 P 9 AY F) 4wl B
ING olg | * SOvNOx Al wshs A84ds | . clFUR UAAW Agow Au 37}
X o |+ COBEE s o A7} 20~30% F7} FARE] 2
-8 o 98N A& 7k o AHoUA T g AA v A

EA: 18 2~vtEME AE, p. 55, AW 9, GSUAEHIA, 2025
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[] IMO EAH|Z A2 Z¥37)38)
2018]40” IMO+ /{‘"7"“ ?‘5H° /\]—ﬁ_‘l] 2050 B4 BHi.Q. 20081,4(790_] %) o u)

50% %= EREE AL FAEG oY, 202330 3 EoF 20504 & HjE
AZE AAsta o]& AFHoE S8ty 93 2030d 2 2040d FHEA
R

O 2030 74| 2008 =
A 70% B wE
O olF dsf ANxA ¢ AEAY dAuES FAI(EED] EEXI, CII 5)she &%
ZA9 & Aeh AZ(LNG, WEHE, dEYol, Bio Fuel ¥ 4 5)%5 &

ARk, HEHOEE oHe JEES I our] AEAS 8 ttes ad

duzo) Aio] BEHY

1800 | wiatECO,-eq, [ 20305 w2 w9 |
il ///“r T; EEDI, EEXI
1,400 i:“ 3
" o
VY R ===1 2008 7|z f— 3
1,000 _—
800 20184 20 : LNG, Bio Fuel &
I Hets g
600 30% | ~ f HE
; | |
. sd 50% [ | ey *
200 023 Scenario 2 L Jd g=
. i) | 202331 SE | | FEA 7
100% [
2020 2030 2040 —2050

3 718 2nfEAY AE, p. 60, 2HS 9, GSEIRIA, 2025

(22 2-6] IMO 20504 Bt viE HZE =%

37) 1374 2ntEMEF )&, pp. 58~60, AW &), GSUEHIA, 2025
38) 2023 IMO GHG Strategy
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O EEDL A1z Ao #3F oY= & &/ A A 4*(Energy Efﬁciency Design Index)©|™,

o =2

A IPAA oA E8E FIAA ] garEs 9 s ASATIES
NEe A
- EEDIE FE5 400 oldel =A&sf o TAkste Az AR (eIAd 3 ghad)ol

2015958 28

O EEXL: #& A" oA &&A 4 (Energy Efficiency Existing Ship Index)ol™,
EEDI 79| ouA] E&< 2= 7|ee 4T

- EEXI= % 400E o]Fe] IA e FASHE AE (AN F sE)ol

rlr

- 2023 4TE1 EEDI ¥ EEXI W& 7|&e WEA7I1A &atd Al 29 Ag =
Az && /A 5 B3 1A 71EE DEAAL A &3 T

- T3 1999~2009 Az Auke] EEDI/EEXT Hv thH] 2020~2024\30l= 20% 7+,
20259 30% 7%, 203000l 40% 7, 20500l 50% 25 X

O CIL AHhg &A% A (Carbon Intensity Indicator)o]™, A®+e] &3A¢
Ao mhe} Adute] g4 wiEdge Altete] Brstal S (A~E)e ke A

o
ﬂ%o}ﬂi 3d 44 D 9 B 19 ¥ E Tue T A AL

<+, Xiﬁi AE A Y Y AUA E&AeA S (SEEMP) s Y8t A%

Hholol s, 1 o] A7k &3 Alg

- 20199 ¥l 2023 5% F7F 735, 20251 9%, 20261 11% 5 45 53X

O SEEMP: 18} ]HX] a5 BeA 8 (Ship Energy Eff1c1ency Management Plan)2.2,

Az Y HE Lol gk Adke] oux] E8-S IR AElshe Ao,

AR AT % % Cl 2948 55 233 Al dis Aao2Ry A SRIME

Hlol AMulo] B ;‘q 3 o]: 3}

O LCA: A¥F ds7t A4, 75 B 355 Aol AREL A%l 35 5 dag
=] A

W7HA F8F7] A oA B da wEde Atste] 283K Life Cycle

39) 2187 2ntEME E, pp. 60~67, WS 9, GSAEIHIA, 2025
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Assessment). & EEDI, EEXI, CIIE ALFE wi= AdE YoM o] A% 9 A4 <
71%(Tank to Wake) .2 Al4+g

| %12 LCA =WtW
— AN 24T - -Pi === —
L U 2EHY iy ‘
C, o Fue NARY
S gt || se-z3 | oo mmees |
e A Y dYek SEEMP T WiT — ToW
L A 4 H2AR DUHY--E1—-221N)
44 4 g (RUHE--ET | (Well-to-Tank) | (Tank-to-Wake)
My 4w wiw
EA: 1A 2vtEA AE, p.o6l, AT 9, GSAEHIA, 2025
(2% 2-7] IMO Bt HiE Z4F X &
S HH|2} HH| AHH|t FASH 1M E 2023E FE Al™H
EEXI (Energy Efficiency eXisting ship Index) CII (Carbon Intensity Indicator)
- B e - AB,CEZ -
E B === NotAcceptable ———
“% Efficiency improvement required . 1535;5 d
3 Gmeime ) | asaM
) At =5 ' )
5 34 s
e o= T oweowmowe |
< i E= -
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(BN (e (N G
P— FeSEs | cuss=e | naanza | svas
% Source : https://www.kInews.co.kr/news/articleView. html?idxno=301054 % Source : KOMSA
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AT 2) UA Ax A AR HE HIA
e [
[ eustngships || eeq om0
T i o RNl e IO
Allinternational = —_ e ’i j[=chnical | SPIEOR | GFS etc.
shipping Mid-term | | Measures
______ Measures | | [ Operational | From2027 |
1 Measures i a ETS, GHG Levy etc.
g On service Z Proceeding g Expected
R e | Y ey Yortona neporing |t ) er EnksinTradbe |TMBY ] erc, Gho Levyetc
S From2025 [ ]
EU operating 1 Z FuelEU Maritime i
ships L | fi= [
R | e ety (el X b So e | [ 0ma Rt R Semstbiig
UK . US operating TS——————
UK operating Evpecte) 1 z FuelUK Maritime ships
ships L
E4: IMO THA d33} &3 e 2% 71 2 ek OEAE, el duign vk, 2025
(22 2-9] IMO ¥ EU &4 A MA =
<# 26> IMO ¥ EU &4 A HAZ
an IMO SCR(ZL-¥)
EEDI40)/EEXI41) \ CII2) ETS \ FuelEU Maritime
TA g | FA e Az/AEA (A3 E) 708l EU-EU, EU-BIEU $1/&& A4} (5000GT ©]/d)
CO,, CH,, N;O HFCS, | CO,, CH;, N;O 371 &3
A E2 CO, PFCS, SFs 671 €25 | & CO, 5712 3iks)
CO, 571E2 34 A o A
EEDIL: & % 2022.01.01.
Z] A A 19
48 A EEXT: 2023.01.01 2023 (3oF 2024') 20250101
g Hi 7=
NEdw 2008 A3 019 Tl 5% 2005 st °2030L o
L GETEM R uld 2% F7} 145, & SeF 0 o S
158 gol) 200798 20068 AR E 1.74% /9 20059 13%, 20409 26%
= b = e : = 2045\ 59%, 20501 75%
AA g R T N § & F AR A3 HEES CO, TUIEE ik
2 ?_}'o = ;o, A '8‘ 3 A i =2k < ©
AR g g co, mee | 2 ER A COMES tonCOzeq
= A% AL 2 g
~ a3 o | =R 4
ST |2 A A g upp | 02720208 WAH BE ST M0EUR/tnCO: |y o s 2
2026 o]F Aj=o]l | Fet F R )] BR U 9% 27
o|AHE] £l Ha
A o7 34 A HEGA A= ALY, 8 F
HlE 583 7% 42% /3
E3]: IMO A th-&- A% ING 14 Mires et 9 339 7538 2IAE, oA 3dga
24, 2025
40) EEDI(Energy Efficiency Design Index-ollU1z] E&2|5)
3 AR L&A F)

41) EEXI(Energy Efficiency Existing Ship Index-3&414}

42) CII (Carbon Intensity Indicator - B4 %F%)
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FHATED) Y &2 wWiE 75 FAD)

O %S YAlzE 24| Hel 7Hd A=24os W3 ASe 4 Fo=
20158 MRV(Monitoring, Reporting and Verifying) T74< T&AIA, 5000%
olde] Auto] & Foll Tt ARinF B oML WHFES LCA

7150 wet ARbste] JISWES rgstal Jlon, 3 of dadddFe 45
A7171 flsl 2708 AE A F

O #iE&HAAHA(ETS, Emission Trading Scheme System)

- BUOl 433t 23sh= 5000 o3 skl ofAlo] g4 v
Hufste A=

- iS22t viE sl 8de st WEd
atH, 518 WiEdEg 253 Af 4=

O Aub 247k wilE FF5(GHG Intensity) 1fA|(Fuel EU Maritime)

- EUS 5000 old9] At sk 472 Wi Fof=E 20209 715 tfv]
20503744 20% 7= EE
- 2030 3Bl BU kel Alub Ak Al Adwbe] AA T8-S AHgSHA ek §4

Y SIS o9

tjo
ol

7Yt

gC0,-eq./MJ

100% 98%

100%

e 85.5% 20204 CHH| A &3

80% 69%
60%

40%

2%

2020-2024 2035-2039 2040-2044 2045-2049 2050-...

20289 ¥

E4: 187 2ntEAR AE, p. 69, AW

T 9,
[O% 2-10] EU MEF 247A HiE Jor 45 %

43) 31873 2nfeAMY J)E, pp. 68~70, AW 2, GSUEIHIA, 2025
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<E 2-7> MEt W&

A2Ad 7NxAR 24

101

vk 29 HH3

EEFS e AR

AE/FIAA2H @

A& 3 A ZH I18E F37] 48 LNG/LPG

2 A3} Ay HHs) g &4 A7) F3213}
@] Aul ogst 37 &8 FXIANZ=E FA B Hlo] oA A&
Auked 283 &8 AA HiE g stolB =S | 4, FEUol H&-

A7k HlE AR
10% ~ 15%

A7k HlE AR
5% ~ 20%

A7 s wlE AR
5% ~ 100%

E2: M3 gduke] o), p. 240, G4, A, 2023

T eaum e s

* Vessel size
* Alternative routes

MU AR EM HEA U FEA A

Logistics
* Speed reduction
* Vessel utilization

Logistics

Energy e
« Biofuels * Hydrogen
foo * Electrification + Wind power
* * Methanol * Nuclear
- o
Machinery  QQEREE e A=)

Decarbonization
* Machinery efficiency improvements

* Waste-heat recovery
« Engine de-rating

* Battery hybridization
* Fuel cells

OllLAZ] 28 B4 7|8 (45 L7 211, ESD)

Hydrodynamics
* Hull coating
* Hull-form optimization

S5 NS AT 717 9 BPY VEAR, FFAYTHSI A, 2025

* Air lubrication
« Cleaning

(ZK=: DNV, 2023)

E4: IMO Al A3} A&

(33 2-12] 3§12 GHG Mz ot
(] 247k~ A4S 9 dut A5 A8A A9 EA4S 13T 48
O 53] IAgs| Mt Aetek 18 s HPA ek, T4 A9 oy At
Agoll Bas 7Nty dd A5 AALES A ok 3
O EZ AR5 B4, dF 89 ¢EUole FAA4, Fiav @A te #HA
FAE wEsjor sta, FAAN2ES Aubo] AA) A FAA2E] A7 2
Z% BAE 1ed)of &



102 AFATA(EFE D) WA Az A A4 HE B

<E 2-8> M HEH HRo| SN

1 1o

AA s | 7MAA A | 9] EEE
g UHAO) | “enic) (@) 3390 EHY, MK 2™ =4
A3l A 7F(ILNG) -188 537 4-15 55.2 0.49 54
yKe)s
*2x(Hydrogen) ge] td 500 4 -742 1417 ggﬁg;};}; =4
¢ 2 Y ol Ammonia) 132 630 15 - 28 225 0.61 o F=4
) &h-& (Methanol) 11 - 12 470 6.7 - 36 23.0 0.79 w34 =4
A3} Mf 7+(LPG) -104 410 - 580 | 1.8 - 101 493 0.49 =4
"kl 2 ] A(HVO) > 61 204 06 -75 402 0.835 FEA
HEf 2] 7] sor 9o o 9o ok oo 3or 9o
(Battery—electric) 3 fls 3 fla 3T fla - - 3 fle
)4 (Diesel) 52 210 06 - 75 39.0 0.835 =4

F4: IMO A BB ALV e A /1F L BB VAR, SIAGS 91, 2025
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Muk oz SRFY EAM Hlw
A At (549 A4h g3 (g A=
=L 0.5 - 10MW 1 - 18SMW 5 - 65MW 2.5 - 9OMW
&89 & . 2% 3% A A
A F A=A/AZAH 5 A=A Y EA YsEA
o151 2] A} Foi7t A FEFL A FEFL a8t FEF4
seen 4 2EZIAR | 4 2EZIAF | 4 2EZIAF | 4 2EZIAR
MGO/HFO 2F7} b 4 - 6bar 16bar ©]% 300bar ©]7
(%) dgg 4% - 49% 40% - 45% 48% - 51% 50% - 53%
AN weEd, =7, el HeEd, =7, N e
(BA17) RS AREy, =4 RECEE w7k T E
LA
GHG(71-f ) 5% - 15% 0% - 10% 15% - 18% 20% - 24%
NOX(Z2AH8HE) ) ) 5 25% - 30%
S 85% - 90% 75% - 90% (EGR SCR 58 A)
ILNG -
} 21512
Ag A | SOEEHE 21 981% 9% - 97%
PM(7] A 52 A)) 2 0 0 0
e 1l 99% 95% - 98% -
A A ING 982 339 74, 9713 7%l A4 78
GHG 74 15% - 50% 10% - 50% 18% - 50% 24% - 50%
) ) ) 25% - 50%
R NOx 7Ha 85% - 90% 75% - 90% (EGR SCR 515 A)
QA
1% ] SOx 7+ Ad) 98% 92% - 97%
=
FEYel, PM ZHa Ao 99% 95% - 98% B,
e, LPG)
A7V 15% - 40%
wE A e A7t 4%, B4R FEY T4, 24 WA N 7
=] X187 Auke] ola, p. 242, AFA, AT, 2023
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= =
T2 k=2 WIT TtW WtW  |[HSFO T H]|(%)
HSFO 135 78.1 91.6 100
LNG(L EA}0] F) 185 65.4 83.9 92
3 dAs LNG(H A AL F) 185 57.7 76.2 83
7%k W EFS(LNG 715 A 4h 313 69.1 1002 109
S EYOHLNG 7145 A4k 121.0 0.0 121.0 132
F2A(LNG 7]5F A2h 132.0 0.0 1320 144
J9ELNG 2521 57.7 5.6 6
e A= bl s 2671 71.6 45
AL AR 0.0 0.0 0.0
AN 3.6 0.0 3.6
Hio] Q. nlo] Qo)A 2261 77.5 51.4 56

E4: 187 2ntEAR AL, p. 80, AT 9, GSUAEHIA, 2025
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g A A A " i
AE 48 I AU A7) 1.0 28 24 34 72
o4 ol 78 534 O o o A %
A 5 ©) o ~ 5 -
Eacl ?_EFJ—(% 7‘]30]) ® o ~ - -
2030 A o S . -
FHY A8t 3
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2050 « o S 5 =
¥ 2 Yd d3 935 A 712
A4: 387 2vtEAE 8, p. 120, S 9l, GSRAEHIA, 2025
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23 = J|= | 28 = HxE 5 7|12 A= =
= = = | = o =
AZFTIMEf HetAR e FTIME) s @A AS ST,
Ships in operation 5 Hydrogen Ships on order 5 Hydrogen
0 = 9 LPG
98.2% 91 LFG 73.8% 151 Methanol
cmﬂ:om& 800 Battery/Hybrid wﬂwm':lional 295 Battery/Hybrid
World fleet 1079 LNG Order book 829 ING
2002 Total 1376 Total
Y|
ZE+(GT) |
Ships in operation 0.05% Methanol Ships on order 0.80% Batrery/Hybrid
0.25% LPG e 2.24% LPG
93.5% 0.26% Battery/Hybrid 48.7% B.01% Methanol
conventional S conventional
fuel BHE% NG fuel 40.3% LNG
World fleet Order book
6.52% Total 51.3% Total

D X8 AvtEXME NE p 137, A 2, GSUEIHIA, 2025
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108 AFATFA(LFE D) dA Ax A A4
0 AR A2
LA EE o ZARANLA| (LA E) A2 28 SE PAAR
F70 A28l Hlwel A NOx 21%, SOx 88% B oliksletAs 10% 453 & AT,
NOx Tier Il W& #fsf SCR AA7}
- A7)1H 02 IMOY g#atE £ 24 HdllMe oledsddzld A AsE
g3k ¢
- W g A7)FA 28w Sdd d¥& DC2 FF3sta DCE DC-AC
AWEIS 3] ACE WA F AC A712H 0 TFsel FARE A2H
- e 43 P 715S FEEE NOx, SOx, &4 WEFS 37 29 &
Slon, WER) 717o] Bl ik Aut] 2 A5
<E 2-13> FZ A|AHIQ| Ciksh HEf
=
AN 44 71414} B34 (hydrid) 2714
22y
Gearbox
Diesel Diesel Motor Generator
Engine Englne T Dissel
Auwsilary o v - S
ey | Etaiing _lALDd|;aW < aine
477 | Eng \GM/ e
[ 2 AN CiE (stol=als) =% CJR (E7) FE AR
(diesel propulsion) [diesel (hybrid) propulsion] [diesel (electric) propulsion]
= 4 AP Diesel
[ Diesel ¢ ) Engne‘
— Engine M N S
=23 Tﬁa‘fﬂ —
(hybrid) =5 [Teeto @ il
CI&l X1 AJAH CIE-tiE2| slolEel= 2 Clg-uiEe] slojezle &7| =1
(diesel propulsion) (diesel-battery hybrid propulsion) (diesel-battery hybrid electric propulsion)
| Diesel
i Engine M Battery
ESS Battery
e PNEN C|E-diEf2] stojga|= FE HHEIR] F7| T AlAR
(diesel propulsion) (diesel-battery hybrid propulsion) (battery electric propulsion)
A: 2378k o]d), p. 195, YA, AU, 2023
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O Ag stolBElE M7)FH A1)

- A Soluys 7137 A2EL o) FARAAT HH7)E ARG TS NENA
AC AES st e 249 DC A8 DC-AC IHEHE 53] ACE
WA A AC A7|ZE O Faste F38ke A2~

- ke eRzA w /AN B HY YRE wEH FHAL
AL, At o] o ag A5 wiHY Age FI7IE 288 5 JIoBE
AA B&S AL F e

<E 2-14> ol0|EZ|= H™I|FTA|AH | FEHH
TE -8
o AEke] F3] Hslo} B Bl BT MU R FHEEERE SR duixHE s} Aok
o 7] BEQ MEA LAl o3 BE&AHQ] A2 AT L= FHY WE &5 IH T
24 5ol 53t
o EYo met L] T dEE &3 2ol JMEIEE dEAHE Y 4 Uth
AR |« 2 s AR L Ao] Foll B o|FFe} EabAR 8 S ARt
« HEE F71 5 stolB A 2E H&o] JHEstal A HlE U SE9EA 750
7} 3tk
o 71AA BEFH T AAIE FolEo]l X Fho] At FAIEFHIE S| ET
o AFaZe] HaZ oS &3o] H4FHQl IR =M iR F 83t
o A7NFRAANZE 8L 90~N%E TIANZ 96~98% 21Tl 15| "ozt
o A7IE AoEHBE AXe} Al2E IH| AR/, g FeE 5718A7]E Aol Fasith
g | ¢ A2EH AR AR QAQAFAA LSRRG HA,
TR e wiEE el 3% 34 HEA BRIt Fash
o Y AEE Qg A AH @0 B ol(Blackout)o] AT JhsAdo] glemz A
g o]F3} HA2ES Ao Wrgdof i)
SA: 187 2=vtEAE AE, p. 310, AW €, GSUERIA, 2025

O HE slo|HY T A7|FH Al 2E50)

- ¥E sfolHEE AZFH AAHLE W Q] o]FAEAZY IH FEHE
AR E Aofste Z]ojdkzol| AAsty, viHY Y& o] &3t AC REIE
TESL o] TEHE JJofu] Ao} FH5He A2d

- WY Ao At BashA 4 s £40] How dAR &% 447
7¥Fssl &gl %

49) EA: 1A ~vEAN 7)Z, p. 308, AW 9], GSUEHIA, 2025
50) EA: {8 2nfEAE JNE, p. 309, AT 9, GSRUEMIA, 2025
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<=3AY At (F4Y Y A3 (Y A4
=24 0.5 - 10MW 1 - 18SMW 5 - 65MW | 2.5 - 90MW
29 5 - 1% 5 A& A&
A F A=X/BAZA 5 AsEA FY3EA | YI}EA
e 34 Nnve | P | Lo
GHG/NOx/SOx/PM .
e 100% A7
FYEA 450 - 660W/kg | 1000W/kg | 3000 - 5100W/kg
AL =
= 150 - 20Wh/kg | 90 - 120Wh/kg | 50 - 80Wh/kg
E (Gravimetric)
MEfel UL
(Battery) . 350 - 580Wh/L | 330 - 350Wh/L | 110 - 140Wh/L
A4 A (Volumetric)
ie 85% - 95%
1,000 - 2,000
_‘% H _ 7 s
44 &(OPEX) 500 - 10,00USD/kWh USD/kWh
g 7%, Hg FEAA 712
S our | we oy "
SR A A 3
st |9 RS) we Ang, | us e ) [HOIR L AU AR,
TEAREL | agas | T = ERMR R
_ — — soluglc Fehe] Ad 74
AsdA g4 PEMFC HT-PEMFC SOFC Ths
GHG/NOx/SOx/PM
/ 7 é / 100% A7+
924 400kW Bl [ 30KW Bl | 100kW o)
S ig 50% - 60% At 60%
e 090 _ o R o B o
A4 AN | oan o L won
&-81]8(OPEX) -2(Low) (Moderate) =& (High)
. 44/ING/MGO/ Hg-&/
s - Ae-2/9 e} 5
. s s s 14, Ag
THANHEAY) | 2EWA 2437 AT
(S| [

E2: M3 duke] o), p. 243, YA, A, 2023
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700
B E X E 170 188
600
500
400
300
200
100
0
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
HiE2| &2 28 HiE 2| Bl Mt fE
oj&rel
4%
APS - Ut BHEN
2% *\\
Ez{a9l S
B EE] = 7] o9 — E—

I2XRM 2%
Z22M 2%

E{aM 3% - /

_/

0f4d 4%

E2: M3 uke] o), p. 196, Y¥A, A, 2023
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<E 2-16> =2 F2 Y of atst 74 #HEB000E= 04
ATA
78 2971 e W) | ERO | e
i
AY 2~ s FATA(SIO) Roger Revelle 83 3,512
O =Z T = Oq 2~ .
e F2F 3 FATA(WHOI) Atlantist 83 3,510 11
NAVOCEANO Bruce Heezen 100 5,000
(P13 A1) Pathfinder 100 4,762
NERC Research Discovery 90 4,378
B= Ship unit 82
(southampton) James Cook 89.5 5,800
L’ Atalante 85 3,559
_ [FREMER _
g pourquoi pas 107.6 6,600 63
CGM Le Marin Dufresne 11 120 10,380
Leitsteelle For . .
schungsschiffe, Maria S. Merian 95 5,573
=0 univeritact -
=4 Hamburg/federal Republic Meteor 98 4,280 4=
of Germany
RF Sonne 98 4,734
YOKOSUKA 105.2 4,439
e JAMSTEC MIRAI 1285 8,706 84
HAKUHO MARU 100 3,991
Department of Sagar Nidhi 104.2 5,000
olc Ocean Development 03
National institute Sagar kanya 100.34 4209
of Ocean Technology
DAYANG-1 104.5 5,600
DAYANG-2 98 4,600
X B R 103
(I0CsA) XIANG YANG HONG 5 | 1526 13,650 -
XIANG YANG HONG (553) 85.6 3,000
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A &(KISTEP 177} HL% y}, 2024d)
55)

OJAFZ(KIOST), &8 S(KIOST), BT15(FH4), 32200035 (ZA

O F8 =778 TFA74 &9 3%
0 7} A9 e AU Fug daHE F4 Azl ATA HF
Aol "asiy, v=, Y&, 5 T FL7Y A4 5 div], I GDP tiH],
A AH] o] 7)EoR ST THE ol AT HFo| g B
- 78 T7PH AF/SS(FTE, Full Time Equivalent) 74+ 4= the] 16E o] A7+4d
Hlz HlaoA $elvee 95, 48, vl gy 3 £
<E 2-17> T2 =718 AZAY A7 fd] 1ME 0|4 71 H|S
21224 7|1& s ol d7A
"—"—1-7]' o;]:_r—z_o 2=
B S N ATFAF AFdsF
u] = 164 71 27 0.16 /9
g 71 9 15 & 021 & /9y
T 264 T 23 & 0.09 /%y
e 35 Ri54) 10 & 029 & /¥y
Ll 49 7y 6 5 012 /%
- 38 7P % GDP, % A7 ol A WFIAE v, F, 98,
d% oH] ge 2SR, FF REO PAY FuE YA H4F 4
Zol ok A+ R FAVE 28
<E 2-18> F2 /i olet GDP/AI7H| tiH] o7M H|E
24d 7% 21224 7% Hge ol A7
=7} 192 HE | 979 1R1F AT " . ol
GDP(US $) H|(US #$) s JABGDP tH] | ABATH] o]
u) = 86,601 501 27 & 0.031% 5.4%
I 32,859 285 15 & 0.046% 5.3%
i 12,969 308 23 0.177% 7.5%
= 52,423 oF 307 10 & 0.019% 3.3%
Els 36,132 284 6 2 0.017% 2.1%
54) 52 179 olF ATV AUCIEH A FotA, s Al P fARE 2o dE ATATE

1), BaBE(AAA), ol (A1)
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A2 7xAs B 117

- oy diEE fYse A I FAHS D ITA
Hbs A& A28 2202 F|YHEy|eS B 27y

ﬁl

3. =Ll CHFEMAL &

0 = @74 Azeh 24

0 PR B 2ATRS A% B L Sl F2 B 90w, il
S 2 ATE MDA R o AREY RFHY LFYEE ol

- YR e (CIARE, 58MUE/TE S, 1370€/0]01523, 72F), THTA
(B3, 2180%), THH YA (320002, 2,161%), F=AEALA T
(B33E, 6,9268), FAATA2(}LE, 7487F) 5& 43 FHUIYE #g
2 oA SAGA T dFE Y
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%78 A4 Faserd | AFzA | AKQ) | 3A9)
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0 F#5AE 399 A758, erese 28
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7k A% % 39 WAE 5 2
5 A4% 24 3 E2RHS o BA/0l%E Ausa AY F
=29 e

| 72 L8

CHorEbAl 2 Sufel MR, il siet Srilolnat £2 s
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& SR/0l%E SEID HZH0F B IO AA|

(STEP1) HU 209 ==

- EEBH 2A|/0K 7t AR S4T TR 2RIQIX|, 427

(STEP2) 2HI/0l5x =EASIC QX =71 A AjmoMS ZHE
A XA 5
oee - 232N U HEI} IS M50 Pain PointS 1ot

C CIIS SH|/Ol% & SIS JiEoR FAIT= MRS TEsi0f
(S]]E,PB) SH/Ol0l O3t Wt 2 =714 XI0| LOSHK| W iskn oHZBI0r 2HIE 84X
e - FEPS Y 52N N OIS A O ABDIEN 7|20

ZH|/0l+E Hlw HIt
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0 B4 $GAAIA A4 43 2 3 AT 28 Z7k] B8sy, F=
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S oA A7 Aze) Bl oYy

57) Akl R mE} &5 {9e FESlY, A2 oloIR25(732%F), 8/t 278 5(1,3708), Y/
SEEL JARIGIUE)E Y T

58) 2725 1902 del ZAz3te] 2025d 7% A% 33dolH, Faate] kARl A &8 L W 308

59)
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60) Bk ko] A 8 By S3d A9 {E, sl AeY 5
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BHTSAGME AZsR o, o5 Tl & A FAIWIE AAGsHE 21319 do= 4gEo] ]
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O (8744 253 #6575 977980 265 251879 Ho] 4288 o= AYF

4z T2 R W3
v - & 9 -

1 Acoustic I(Z;Cj}gg‘ir To(];g;;;lt Profiler 785,000

Acoustic Synchronizing System
2 (&l 5o Asd) 320439
Deep water MultiBeam Echo Sounder
’ (8318 THEE A7) s
Shallow water Multibeam Echo Sounder
* (A& 32 FEA7) 816/0%
G-Sourge Array System
5 (9 = AzH, T3 AAS 24 g 2,660,000

AR TR B

Geoeel Digital Streamer
6 (89 Al Al =g, T35 sjA RS A Bl 3,238,000
AA 7z B2

Seismic Positioning System
7 (A A 91x 5H A2HE, T 4R A4S 1,637,500
g4 8l A TE B

Ultra Short Baseline Underwater Positioning System

° (USBL, 5% A4 $13) 217)) 1799561
9 Precision Depth Recorder(3®™ 44 Z371) 333,793
10 Scientific Fish Finder(#}&o|&A]7]) 1,436,762
11 Sub-Bottom Profiler(3| 4 A &= ®AL7]) 2,886,000
Hull-Mount Sub-Bottom Profiling System
12 (Halg AHAF A7) 205000
Low Frequency Omni-Directional Sonar
B (A3 s ee) 804,006
14 Deionized Water System(Z&4 A=) 28,000
15 CID(AZF AEE, 25, Zo)ZA) 663,500
ARkl w)gr
16 Deepfreezer(F45271) 20000 | 3% ;aﬁﬂ]”] B
Expandable CTD(XCTD) Launcher
17 (XCTDE Eskoh WAA)) 221,600
18 Underway pCO2 System 452,536

(4 olabalers Bk SAAZH)

& AES A 718RIA G FHAEAR AAE &S st AES



214 HFATARFHE) WA A2 A AR HE BN
] ] 339
Z2H H
Sk Tl & 2 12
19 Thermo-Salinograph(A A7t 542 &5, A& #F) 80,000
20 Piston Corer(t 3 (&%) 3 282 A HAE HH7) 360,000
21 Marine Gravity Meter (31’4 S834) 1,315,800
2 Marine Magnetometer(3ll’3 2} 57) 280,000
3 Multi-Temperature lighting Incubator 13278 39 wRk
(5 ey B , P
24 CUFFES(H-& % el Z2aE/oAA 7)) 97,000
Multi-Net System(FEZHIE o FHA
® FFaE S8 3 201,300
26 AWS(HEAIZE 717325 A 2]) 180,000
A (26%) 25,187,430
4 1 7|8 R A
O (@A) 93 5 A7AL] 115 170842 o] 29F 202 A8
<E 56> FEEXTL MAISH AFXAEHS S5 & FH A
] ] 339
Z2H H
Sk Tl & 2 12
1 Electro-Optical Winch(Deep sea traction Winch) 742,672
2 CTD Winch 430,750
3 Multi-Purpose Winch(steel)(Deep Sea Tow Winch) 1,173,422
4 Mooring Winch(d778] A 7-8) 430,750
5 Stern A-Frame 816,939
6 Corer Crane(Instead of Side A-Frame) 1,088,683
7 Streamer Winch(Umbilical Winch 33} 2,370,000
8 Seismic Compressor(1LY 45371 A4371) 8,100,000
9 Overhead frame for CTD 482,737
10 Piston corer rotational arm & davit for piston corer 237,655
11 Cooling Unit 1,210,555
=4 11%) 17,084,163
4 1 78 E A
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Al 2 2 & AtH] A&

[ Al rd gAdz Aglel SAREl(duaz 2 Aan, Rou)s A7(A9)
AuE X3 NuAzHee $A AL Azo Avafn, ATAY)
=9 AARL 71zow ATANNE ARl A4 AU E 2%

T & Al 78
A =4 (A) 7 3APE (A7 7/ A/ 713/ A/ A7)
=7H] (B) 7z FAPE (*J#/-"Va}/ 4*‘/714/247&/@‘%17@1)
7 H (© 2R84/ 3R/ WA/ AANEARICA B AL A)
dt#elH (D) Azd7tel tisteq 2& 48§ F4
°] & (B =FH] + A+ dakdEele st a8 28 3
Az FAH (B A+B+C+D+ E
EAA (G) F x 10%
7} (H) F+G
EdiHl () AAM /2 /) AR/ AEE TR
o ulH] (]) (H + 1) x 10%
FAFAHI(K) H+1+]

0 AFa7d dAdz 7508 F4 A4AS 53 453 220 J4AE
NEOR A AANY W g vE AES] AYu L FH
0 MM Azgo BAS 93 AUFA $BY GDP UFHOIEE H4Y

=]

<¥ 58 UMFX T2 GDP C|Za|0[E(H )

2020
(4=

GDP Y=g o€ 89.7 | 89.8 | 90.3 | 933 | 96.2 | 98.8 | 1000 | 1086 | 1171 | 1204 | 1221

T 2014 | 2015 | 2016 | 2017 | 2018 | 2019 2021 | 2022 | 2023 | 2024

24 =2 AATAANLE, AT B2 GDP HEH (AR 7E

156) e A72AA oJAHRE 5o A& Hxr] WA
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1.38%159)

9.00%
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218 AFATAFUE) QA A% A A4 HAE B
- B3 4FHFIAL ANODE)9 @77 2024 71% E7VEEES AET oAt
o9 AARTIONEAA HGA 715) tﬂﬂl =7 A E o GDP HEHIHE
2 g5te] RAT oA T o AZAJIE BE 420 FH B} 2 & (A3.5M0 ¢))
<E 513> MZUZAI M2H| £
e B |
21 AFAA Y A AH9AE AZAE HE =%
- (A) (B) (B-A)
HE( AR H 1,912,011 1,912,011 -
= XHE( ZFA) 465,969 465,969 -
2 A= 559,282 559,282 -
AAAE 2 T2 42,998 42,998 -
=z 585,062 585,062 -
A A F2) v=] 31,223 27,712 A3,511
3 Al 3,596,543 3,593,032 A3,511
JFFA A FH F4
- AAAAIGAM Y o FoF AlgRlE NEAEA EHS 2AE A AFH B

T8 F5E =9
- AL OIS FAF FE s
WORK BOAT DAVIT @717} A&7} tjn] A A Al

Wt 712 &7 Hhg ek 20249 ©7F A &(A1.57

=1
/\1—_04E

o

A%} A8

12
e

<¥E 514> oFHSAI M=H| FH

] T7} Bl A3 Z4A(WORK BOAT)9]
H Ao At FAAA

L
2w AFAAZ A AM9AE ARAE AE oAy
(A) (B) (B-A)
HATCH 118,780 118,780 -
CRANE SYSTEM 3,100,339 3,100,339 -
VENTILATION SYSTEM 18,540 18,540 -
AX AF A 382,210 382,210 -
HULL OUTFITTING 333,463 333,463 -
WORK BOAT 370,000 213,444 A~156,556
A7 F7E Al 29,731 29,731 -
4 vE 64,537 64,537 -
3 A 4,417,601 4,261,044 ~156,556
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O AAZA AFH 4
- ARAAIZ A A Eok AlEHlE 7HW3741 E‘?ﬂv"— ﬂﬂi A AR B
AT A= 7|20 2(HY 46

o]
- SAAAN T Wt 3 B A5k ARARA 4250

] - A
@7 427} o) gAZ e el APl AFt 7} ZARsle] A4
A Sl tgt 48 Bk 2A(a11.11Y )
AR AL (IR S) B 7]1E FAR ARAIA ] B4 7184 - (202413) 0l
2 BV EIAEA GDP UEHolH)S A&t Wes gt &
S AR g A g Aol TE A 2AASE FU) H4ste] BA
<E 515> MAZA M zdH| FH
2RSS
e AHAAZ A ARRIAE ARAE HAE >
B (A) (B) (B-A)
TN 8 43hdn) 1,114,616 594,906 A519,710
INSULATION, PANELS, DOORS,
WINDOWS AND SCUTTLES 2,390,946 1,894,895 A496,051
DECK COVERING, STAIRWAY,
STORMRAIL, ELEVATOR, ETC. 1844711 1,794,767 £49,944
FURNITURE, INVENTORY AND
ENTERTAINMENT EQUIPMENT 1,381,992 1,381,992 )
GALLEY, LAUNDRY EQUIPMENT
AND FURNITURE 123,483 123,483 )
REFRIGERATED PROVISION
STORE 146,712 146,712 -
SANITARY EQUIPMENT 396,766 396,766 -

VENTILATION AND AIR
CONDITIONING SYSTEM 1833,734 1,788,500 £45,234

& A 9,232,960 8,122,021 21,110,939




220 AFATARFE D) A dx A AR AR BalA

O 71#sA Agn 4
- ARIAIRA Y Z1dEs AzEe] S 8 AH(F718/ 371/ 873718/ thruster
o) AL A7 &Xés}%{&tﬂ, 71et AHls FAREAN A7t 3 AgTHE
A gsto] 44
- 71 Ao A FARAA(CIAEE) A8 Bt the] ZA] G oA A
7HAel HelMe e AA7RE 2Aske] A861507] wleel F7F 2] gskoH,
i A 5 AT 7H Be A7 A83 d5d disiAe 20241 71E St
AA7L 9 AF 24 7S] HaE Fa AR HE
- AARA ] ZTE A A T A DAY SAE 8% ANE A
T 8% 1t 30% vhlE BAS N (EHE 8% x 71 A vl
13 = OJAFEE Y] F 90% A& 24
A5 ghatat FEste] A 0F BAH(A1269) 1 1B AH] gAY A P
7Y T &4 2 MISCELLANEOUS @A Holl Azn] F9 o] Ron|goz ¥
AR AR fFrREE S5 0] g = A9

L

¢

<¥E 516> 7| 23AL M =H| FH

—

A AR A| ) Aq160) ARAE ARA HE
(A) (B) (B-A)

4 vl 1,374,565 1,374,565 -
713 ZH) 23,867,542 23,164,971 AT702,571
713 v 1,405,141 1,405,141 -
7134 A58 Adhl 927,000 927,000 -
MISCELLANEOUS 2,274,610 1,717,200 A557,411
A 29,848,859 28,588,877 | 1,259,982

160) AFdAIEA 9] 713 4] g1 MISCELLANEOUS AA WS4 4 A g8 713 A 24570,113(4 9),
MISCELLANEOUS 2,832,021(% €)ell sid=ut 718gn] ZAF A5 EoF it gL X3 =s A
she AAAA TE ke g9 24T FAE ARIASE e E e
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0 AATA ARY F4
A%

S AABAG A Bop ARHE A AA BEw A4S EUE AF7)

2 g5fe] 14
A AT TR A7) FR4 28] A gEigion, 18 APy
9 HF 74 4% Sol ek AAvk F7h AREDE Aupgel we Bss

SYSTEM®| Z-&%W PEAK SHAVING A A8 <bg3}l o)

- AAAAEA Y] A dA7E AR Al AR ZTMESE 3% Ee 5%E 4838t
W7HE AEstaou ARIAE AR AR 7IEd wet dA2FA 7 GDP Y
ZHolHd BE E/VISES A8t 20249 IR WHIK (43749 )

- AAIE AR AE A7) AFel| wE FHEA Y e &7 ST(7]E 240kWh
— 500kWh ®H7g160) = thalz Adstuz o w82 371 HHdeH+3.959] <)

- AAAZA 9] ELECTRIC CABLE(3HE2A4, wiX 5)o 4% olAts ¢y Az

1 O
WIS 720 B He BB elel 48 29 (274291 9)

<E 517> HESAL M =H| FH

w9l A ¢

25 A A& A AMHAE AR AE Ay
(A) (B) (B-A)
Wz 7] 717 7)o 23
ELECTRIC | TR ANSFORMER 110,250 104,198 £6,052
POWER

SOURCE ESS 300,000 695,000 395,000
27 410,250 799,198 388,948
ELECTRIC POWER DISTRIBUTION 4,574,355 4,555,255 219,100
ELECTRIC MOTOR & STARTER 56,000 53,141 72,859
LIGHTNG SYSTEM 378,000 357,398 £20,602
sl 2 EAAS 2,919,340 2,635,702 | 1283638
COMMUNICATION 160,260 152,129 18,131
RADIO EQUIPMENT 620,300 586,905 ~33,395
NETWORK 2,630,000 2,630,000 -
A Ayl 784,400 784,400 -
ELECTRIC CABLE 3,000,000 2,257,707 | A742,293
dulE, BE, T, & 4,400 4168 A232
g Al 15,537,305 14,816,003 | A721,302

161) FBEA 714 Z2H5(26.01.30)



4 A8)E uUd W FE=
A7
<E 518> ATEH(ATR AT X3 Yy £
o9 - d
AA
- A X =7
(4) (B-A)
(B)
Acoustic Doppler Current Profiler
- 7 '/ 7 G -
(23} &) 85,000 85,000
Acoustic Synchronizing System
(ST T Al 329,439 309,623 119,816
Deep water MultiBeam Echo Sounder
. 4,054,862 3,810,960 ~243,902
(A& dE=EFFA7)
Shallow water Multibe Echo Sounder
(A g TEeE=A) 846,093 795,200 250,893
G-SOURGE Array System(§t33 &9 Al2®l, 5
AR A B B ATE ) 2,660,000 2,660,000 -
Geoeel Digital Streamer(¥H33} 21 A] -5,
ZAR GAAZ B 9 ATz B 3,238,000 3,238,000 -
Seismic Positiom'ng System(8H4 3 A 9% SA
AN2"l, ZRE AR Z g 2 ATz B 1,637,500 1,637,500 -
Ultra Short Baseline Underwater Positioning
- A
System(USBL, =% ZAPgH] 913 &477)) 1,759,961 1,148,300 611,661
Precision Depth Recorder(8 41 Z47)) 333,793 313,715 £~20,078
Scientific Fish Finder(Z}&o] 84 7)) 1,436,762 1,350,340 ~86,422
Sub-Bottom Profiler
g _ . 2,886,000 2,314,000 ~572,000
(Hell g sAAS FA)
Hull-Mount Sub-Bottom Profiling System
= _ . 503,000 503,000 -
(Hal g AAAZ A7)
Low Frequency Omni-Directional Sonar
(A7} Awe] Se)) 804,006 755,645 A48,361
Deionized Water System(Z&5 A=) 28,000 34,600 6,600




AL BAA BE B4 223

99 d 9

AHAA Y
- A X =7
(A) (B-A)
(B)
CID(RAF AEE, 2%, ZHol&A) 663,500 663,500 -
Deepfreezer(w<547]) 20,000 20,000 -
Expandable CTD(xCTD) Launcher
(CTDE %35k PAA) 2100 2100 '
Underway pCO2 System
@lrd &5 925 %) 452,536 441,930 £10,606
Thermo-Salinograph
(AT HE50] L% A BE) 80,000 73,700 26,300
Piston Corer
. o » o s 360,000 360,000 -
(B (=) A== siAHAE AFH7)
Marine Gravity Meter(3l’d 8 34) 1,315,800 1,315,800 -
Marine Magnetometer(3ll3 22 Z4) 280,000 280,000 -
Multi-Temperature lighting Incubator
13,278 13,278 -
(s Fe=d FuYg7))
CUFFES(H-&%F 3l S E/o1TA77) 97,000 97,000 -
Multi-Net System(T =23 IE%
- .- 201, 201, A
R ERIE £4¥ TEA) 01,300 o100 >0
AWS(HAIZE 717425 A 2) 180,000 180,000 -
Electro-Optical Winch(Deep sea traction Winch) 742,672 681,990 A60,682
CTD Winch 430,750 395,554 A35,196
Multi-Purpose Winch(steel)
(Deep Sea Tow Winch) 1,173,422 1,077,544 095,878
Mooring Winch(9774] AF-§) 430,750 425,000 A5,750
Stern A-Frame 816,939 750,189 266,750
Corer crane(Instead of Side A-Frame) 1,088,683 1,181,042 92,359
Streamer winch 784,289
2,370,000 ~1,183,337
Umbilical Winch 402,374
Seismic compressor(IL Y 4537 AA) 8,100,000 8,629,043 529,043
Overhead frame for CTD 482,737 443,294 A39,443
Piston corer rot.atlonal arm & davit 237,655 218,237 £19,418
for piston corer
Cooling unit 1,210,555 1,111,644 £A98,911
AA 42,271,592 39,623,800 | A2,647,702
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(B-A)

12,862
2919
A357

N1,684
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35,767
10,141

7,593
15,161
10,040

4,642
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AHAIE AR3H AE

ol AE A VoA B A
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11,060

7,950
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10,040
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A5G AAA B 2 225
- =t 24 e
22024 N7 A2EE AFEYSIHE 20249 ARE7)E] B 29wt
2803 WAI6))
<E 520> 757 4E ¥ =YUY
9] /MDD
F3F49
No. 2 3 7185 | Ao P =7}
01 7 EAFA Y 99,119 33,040 11,013 143,172
02 A7IAZHY 112,414 | 37471 12,490 162,375
03 Z71AZHEY 120,786 | 40,262 13,421 174,469
04 FEA T EHAYY 119,044 | 39,681 13,227 171,952
05 71AI71 &2} 138,096 | 46,032 15,344 199,472
06 Z1AZA A8 L 122,298 | 40,766 13,589 176,653
07 e FEALY 88,046 29,349 9,783 127,178
08 FA(F ) 103,591 | 34,530 11,510 149,631
[e}
09 . %iﬁ%(ut?jfi% 115239 | 38413 12,804 166,456
10 ZAuBY * ney ¥} 120,850 | 40,283 13,428 174,561
11 Sl A ] 106,532 | 35,511 11,837 153,880
12 Al 89,713 29,904 9,968 129,585
13 b A A 140,176 | 46,725 15,575 202,476
14 Aabr] 9w Anpr|z2d 98,197 32,732 10,911 141,840
15 319 111,531 | 37,177 12,392 161,100
16 2y 131,718 | 43,906 14,635 190,259
17 AANAA G 71AFRABRE A 163,695 | 54,565 18,188 236,448
18 71,42 g 7 AEA TR 124,814 41,605 13,868 180,287
19 AN AZELY 110,327 | 36,776 12,259 159,362
20 A7 715 A 120,087 | 40,029 13,343 173,459
21 A7) 7 A 142,388 | 47,463 15,821 205,672
2 A7 AAdu g u 126,118 | 42,039 14,013 182,170
23 A=Y 104,382 | 34,794 11,598 150,774
24 A 99,915 33,305 11,102 144,322
25 AN 93,554 31,185 10,395 135,134
26 REFA 44 104,845 | 34,948 11,649 151,442
27 FEAvkd 102,680 | 34,227 11,409 148,316
28 CADAAAHZ1A) 136,538 | 45,513 15,171 197,222
29 H] A g 281,412 | 93,804 31,268 406,484
163) HIAIES] A% AxFE AFo] QOB FARE W AE



O a4 0 TRl kel 283k 16%( (Al 87H 2871,
(2 2901]) ohu] 20249 7] 224 A TAL
&l w2t 11.10% (171 /8k7] Ahasd <t

i
1
oo
ofr .
ol
Jus)
of
RO

<E 521> 7H| FH

w9 3 9

A AMAA & A AQAE AR AE %

(A) (B) (B-A)
14,235,730 13,603,411 £7632,319
A Z-FA; 6,198,243 5,882,744 A315,499
o) FFAL 1,592,200 1,597,578 5,378
e AR ZA 1,421,319 1,215,094 £7206,225
7)1 H-EA 2,705,242 2,528,736 A176,506
ZA%-ZA 1,532,764 1,593,297 60,533
AT 785,962 785,962 -
Fda R 2,277,717 1,509,979 767,738
& A 16,513,446 15,113,390 1,400,056

] 74H 4

O ARAY ;. AQAAS BUsA mEAY, 22/4% 2 A T2 4,
ANCHOR MOCK-UP TEST Hl&, A5 ZHAH], 215gAH], A= &f7) vlg, Add
8 AWM AY 0g, A% 7125 A4 S 7 RS

22 WI3te] 14

- AGAGA BAR AN BB F AJRIRG 9F BIE AL A H§ oy
F9E M4 =R GAY N1FAN BA A Bt HHmi )FoR
W] A4

- AAAEA BN AL A AR e 1EHP S oin] 204 V1E 22
NEBAASFAGEA R T IFSARE 28 7]l whe Ax2EA] 12
& 1ty A8 ARNEYQE(=FH9] 24%—356%) 2 LEHY Q& (= FH<]
1.15%—1.57%) =7 Hkgg
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<E 522> HEYZH| HYI|E |

an A A g A AAAE AR HE
(A) (B)
AR RS = 5-H19] 2.40% =52 356%
18 RYAR =59 1.15% =FH9] 1.57%
WA 1% Bys =-Hl9] 3.545% A3 0] 9] 3.545%
A Endg nys 5] 4.5% A wu] 9] 45%
27199 HIE AR F S 12.95% A RFE 2] 12.95%
AR B AT | (RSP T 1.27% | (ASH+H =712 1.38%
<E 523> HyZAd| F4
ool W 9
an A A g A AQAE AR FE A
A) (B) (B-A)
2k REF 396,323 538,037 141,714
18 RYS 189,905 237,280 47,375
A% 1ygz 585,402 482,241 A103,161
:‘;‘qf] FRAF B 743,105 612,153 A130,952
A718% RIS 75,810 62,450 213,360
2k b B A g w 1,513,085 1,553,994 40,909
A 3,503,629 3,486,156 A17,473

S o o]l siEET, 2024 V)& =2 b
(A AARdn Al ARl w2t 6.0%(dH7 /] Atedd)E



228

<I 524> HA|

MAH| F4

2w A4 A & A AFAE ARAE HE =%
(4) (B) (B-A)
E571eA 544,576 544,576 -
AR a371EA 609,748 609,748 -
A =371e4 358,850 358,850 -
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