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Trimming of rubble bed, Underwater robot, Harbor construction,
Positioning system, Working tools
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2010 | 2011 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

2

1,559 | 1,654 | 1,770 | 1,911 | 2,082 | 2,283 | 2,491 | 2,692 | 2,885 | 3,078 | 3,275 | 3,479

ol
o

- 6.1 7.0 8.0 9.0 9.7 9.1 8.1 7.2 6.7 6.4 6.2

XtZ: Remotely Operated Vehicles(ROV) and Autonomous Underwater Vehicle(AUV) in the Energy Market

2011-2021, Visiongain, 2010
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T7HE SEHUT & FX B E (2007~2008) HEHETH(2010-2014)

1899 "1DE ﬁlﬂim—ﬂﬂ' 2009

m iﬂ--?l?l'ﬂ'lE 31% A5

2010 “CII T 21% A A 2014

*HIA 7670 = AA T 10\'—HE.‘0| o 87% IFII
Eha) 289 (278MW)

At2Z: Table and Statistics 2009, GWEC
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1.1
191 |4

20094 2o 201iE) 202(E) 20M3E)  20M4(E)  2015(E)

XtZ: New Energy Finance, EWEA, 2010, http://www.mke.go.kr X|AlZAHE, 2010.11
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Figure 4: Global deployment of CCS 2010-2050
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Additional Additional Total invest. | Total invest.

Humber of
o Eed 2010-2020 | 2010-2050

projects 10- 10-2050 L i

in 2020 1("’,5%1;3__;;‘3’ z(?:su:sﬁ' (USD bn)™ | (USD bn)
OECD NA 29 590 236 1835 61.7 1130
QECD
Eiinae T4 | 320 68 | 590 158 475
QECD Pacific 7 280 59 645 141 530
China & India 21 | 950 76 | 135 19.0 1170
MNon-OECD 29 1 260 9.7 1625 19.8 1765
World wo | 3400 | s4 | sawo | 130 5070

* inclhedes cadt of tranipart and Storage
== Daes Aat include investmant in tranapoct and storage

Hotes: OECD Nl = USA, Canada, Mexico; OECD Europe = Ausiria, Belgoum, Crech Republec, Denmark, Finland, France, Germany,
Crewnce, Hungary, leeland, Ireland, ltaly, Lusembourg, Netherland:, Horway, Poland, Fortugal, Slovak Republic, Spain, Sweden,
Switzerland, Turkey, UK; OECD Pacific = Australia, Japan, New Zealand, South Korea: Hon-COECD = the rest of the workd,

Xt& : Technology Roadmap; Carbon Capture and storage, IEA, 2010
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Figure 2: Regional Expenditure Profile — Historic vs. Forecast
Source: Douglas-Westwood

XtZ: Deepwater Report 2010~2014, Douglas-Westwood, 2010
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g5 = SETE Hl 1
Cutter hoad Nm 5000 @ 500 bar
Drum Rock Scaling
Drum width mm 630 680
Drum diameter mm 390 390
Picks force kN 28 @ 370 28 @ 370

A& http://www.imeco.at/index.php?id=sup03, Model Raptor WF 20
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= chef SETE H| 1
AEM / CIMA Energy (ft Ibs) 459
Tool Diameter (in) 2.80
Impact Freq. (bpm) 600~1,850
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Az | arelel | ofujel | orpw | TEFA 28 mEska | e
sals] | A
2013 157.2 1.2 85.3
2014 229.3 10.9 321.8
2015 322.9 104 329.5
2016 295.5 52 AMMETF) (ZZ|%XH | (P187F) 301.0
2017 230.4 201.3
2018 139.9 214.9
2019 (11.0) (3.5 (132.7)
2020 (11.0) (8.5) (51.6)
2021 (11.0) (3.5 (51.7)
2022 (11.0) (8.5) (19.0) (25.8)
2023 (11.0 (3.5 (14.5)
2024 (11.0) (8.5) (14.5)
2025 (11.0 (3.5) (14.5)
2026 (11.0) (3.5 (33.5)
2027 (11.0 (8.5) (19.0) (14.5)
2028 (11.0 (3.5 (14.5)
2029 (11.0) (8.5) (14.5)
2030 (11.0 (3.5 (14.5)
2031 (11.0) (8.5) (-96.9) (33.5)
A 1,375.1 27.8 (143.0) (45.5) (38.0) (-96.9) | (1,845.4)




[ TALRE| 2] 4]

(Ehel: a2l
1xpid 2K 3k 4xp 5xid 6XpA
A g2 * * * * * : 29
(2013) (2014) (2015) (2016) (2017) | (2018)
J2EUE 575 345 230 1,150
omol HE 375 225 150 750
= 342 342 228 228 1,140
positioning 58.5 175.5 351 585
SEET 622 933 1244 622 3,421
HA| 448 672 672 448 2,240
xHot7| 288 432 432 288 1,440
ZEMEK| 190 380 570 760 1,900
=237 1125 562.5 450 1,125
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X2 70%MA| Mg HBrEs HEoIRA2LL = A0| 95XH2=E =L
kO

B HO| wHT|Zre] 7 AIFEl 2029HREE I AZO| 70%E HR
% HOR OINEIDR AY 22 T 1XHAE0l 10%00M AlXstol o
O 453101 2025W0] =\t 0% REE Y

go|

SR|EE o=z AT

I

el AlZel AL SYBUE ofel+E Mo ofd 60% 04 HHD
SLo0f A7 AIZ HRBO| 20104 JEXNZHT 2011 1) 137%US
2ot AtIRtE Ol 20190 5%2| AT HREBS AX 3 W
2% OIR/Sh GEel 203140 15%0 Al H9BE AL HoZ It
Yottt

[R&D Argel ZItEQl +TULZR| MY HFrE FEEN]

=
e MIA AlE =d A
2019 5.0% 10%
2020 5.8% 20%
2021 6.7% 30%
2022 7.5% 40%
2023 8.3% 50%
2024 9.2% 60%
2025 10.0% 70%
2026 10.8% 70%
2027 11.7% 70%
2028 12.5% 70%
2029 13.3% 70%
2030 14.2% 70%
2031 15.0% 70%




£
o
I

O AE 2

x O& AMY Hrse

x AF7]01S (8.8%)

R&D 7(0{S (28.1%)

x R&D AMQI3} MZE (39.7%)
HIIIIKE (26.1%)

X

X

O Si4Z2 $H 22 21K SEEY
o 20194 MA A|X HE2E= 'New Energy Finance, 2010, EWEA' XI2E& H}
go2 o BE HFBS NSO o BXZAYE0(D, ILhojAE 2019

H7bX] 9 2,500 @S FAE A=o|H, 2019d I A2 x| A
57009 ¥ JBE= OdElt). 87 dYE2 EWEA (201000 HAlS
48%E MBol/|0= AlFe ZetEE 12{t0{0f o7 E0 B SYE

= ExHOZ 15%2 MESIFCH, TN AT T e SAHIE2 GO
EHE HE2=z MF5n SASY & +52X2| HE2 168%= N &g
BleE3 U4 22 F77HK g&HA]
(EtRl: 23
eSS Al &S
dE | MAAzRe | M v'.gﬂ; |¢ ;E ;;I# ;E HANE | FANE T
7a e ceza #o ©eo|

2019 931,958 5718 156,569 %1 9 1 91
2020 1,071,751 6,575 180,054 1,105 103 1 104
2021 1,232,514 7,561 207,062 1,270 119 1 120
2022 1,417,391 8,696 238,122 1,461 136 2 138
2023 1,630,000 10,000 273,840 1,680 157 2 159
2024 1,874,500 11,500 314,916 1,932 211 4 215
2025 2,155,675 13,225 362,153 2,222 277 8 284
2026 2,479,026 15,209 416,476 2555 358 12 370
2027 2,850,880 17,490 478,948 2,938 457 17 474
2028 3,278,512 20,114 550,790 3,379 579 23 602
2029 3,770,289 23,131 633,409 3,886 726 31 757
2030 4,335,832 26,600 728,420 4,469 904 36 940
2031 4,986,207 30,590 837,683 5,139 1,120 41 1,161
A 32,014,537 196,408 5,378,442 32,997 5,236 180 5,416
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o 201949 A AR RRE #

H/ZF/4E 2 BE RIHN gEHY

= 7 =
AZol e UM AFYL X0 FISIF 20|, 20193 AlEAEE
19522 A|H8F1 A|HHIES 2HE LHESIQICH AIANEE2 & AE
THEol 10He 2 LhE ZHe.
- & A|RFE : 170.5GW x 189/MW = 307%x
- CIZISHA|ARR ;307X
2019 F I AT #Re M42ENETA XAEE QA8 ¢7t 57209
#, HET YTES Greenpeacel| MA SHAO|HX| AlE
HEZ 2020HEE 2030WE7FX|o] B AMASO0| 12%2 =XM1 QomH,
N SAEY & =FTERQ HIES2 a3 AEE 7 2

7b8st HE5HALH.

-

A
|0

Al =F Al =F
dE | MANmRE | AE ;Lj; ;iz— v:c_i ;Z HANE U g
7a eeae ceao Heol #e

2019 195,104 5,720 32,777 961 19 1 20
2020 218,517 6,406 36,711 1,076 21 1 22
2021 244,739 7,175 41,116 1,205 24 1 25
2022 274,107 8,036 46,050 1,350 26 2 28
2023 307,000 9,000 51,576 1,512 30 2 31
2024 343,840 10,080 57,765 1,693 39 4 42
2025 385,101 11,290 64,697 1,897 49 7 56
2026 431,313 12,644 72,461 2,124 62 10 72
2027 483,070 14,162 81,156 2,379 78 14 9
2028 541,039 15,861 90,895 2,665 95 18 114
2029 605,964 17,764 101,802 2,984 117 24 141
2030 678,679 19,896 114,018 3,343 142 27 168
2031 760,121 22,284 127,700 3,744 171 30 201
A 5,468,593 160,317 918,724 26,933 872 140 1,011




O siXAOlE R&2 FI7HK =
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o

0
o 20194 M SHKAO|E A|RLS 7X 41899 FRE XXM, 20124 30
o2 FIOM HBF NTES AN EATZ N0 10%2 H4H

oz MEBIAULL.

o 20199 = A|E 2= 15193 XA 0|2 ofd ATYE =T U=

KTMEDOZIS| OjE fEE 7|¢tez S5 n, 201932 AlY 4%

E2 MA siXAOIE AlEQ Z3tret KTMEDHEZIC| fEF7HE 12{st

o 5%2 o1, TH SAFY 5 F=TERQ HFSZ HdE3H AYS 7

FOZ 168%Z 7t™SI0 MLt
[BiXAH 02 22 FIt7HX] HEHA]
(= H))
e ceon oo ol Hol

2019 70,418 124 11,830 21 7 0.0 7
2020 73,939 131 12,422 22 7 0.0 7
2021 77,636 137 13,043 23 7 0.0 8
2022 81,518 144 13,695 24 8 0.0 8
2023 85,594 151 14,380 25 8 0.0 8
2024 89,874 159 15,099 27 10 0.1 10
2025 94,367 167 15,854 28 12 0.1 12
2026 99,086 175 16,646 29 14 0.1 14
2027 104,040 184 17,479 31 17 0.2 17
2028 109,242 193 18,353 32 19 0.2 20
2029 114,704 203 19,270 34 22 0.3 22
2030 120,439 213 20,234 36 25 0.3 25
2031 126,461 224 21,246 38 28 0.3 29
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2013 15.8 15.0 -15.8 -15.0 -15.0 -15.0
2014 24.0 216 -24.0 -21.6 -21.6 -21.6
2015 33.3 28.3 -33.3 -28.3 -28.3 -28.3
2016 30.1 24.2 -30.1 -24.2 -24.2 -24.2
2017 23.0 17.6 -23.0 -17.6 -17.6 -17.6
2018 14.0 10.1 -14.0 -10.1 -10.1 -10.1
2019 4.0 8.3 184.7 152.4 40 8.3 184.7 152.4
2020 124 8.3 240.7 159.5 12.4 8.3 240.7 159.5
2021 13.1 8.3 266.0 167.4 13.1 8.3 266.0 167.4
2022 13.9 8.3 295.1 176.2 13.9 8.3 295.1 176.2
2023 14.7 8.3 328.1 185.4 14.7 8.3 328.1 185.4
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2029 141.0 62.1 1,389.7 582.2 141.0 62.1 1,389.7 582.2
2030 163.2 63.2 1,683.6 661.7 163.2 63.2 1,683.6 661.7
2031 175.6 64.4 2,016.0 751.0 175.6 64.4 2,016.0 751.0
A 140.3 116.9 856.6 403.0/ 10,133.3 46449 716.3 286.1| 10,016.4 4528.0
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