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A Study on Correlation between Oil Prices and
Offshore Service Vessel

Kim, Chan

Department of Offshore Plant Management
Graduate School of Maritime Industrial

Graduate School of Korea Maritime and Ocean University

Abstract

Unexpected decline in oil prices since 2014 has caused cancellations and delays
in ordering offshore plant projects, which have already been ordered, and are
causing severe restructuring in domestic shipyards.

The purpose of this paper is to analyze the offshore plant service industry
which is suggested as a countermeasure to revitalize domestic shipyards and to
analyze the effect of oil price change on offshore service vessel and what kind
of correlation there is.

The statistical analysis was performed by linear regression analysis and
correlation analysis with SALT program. As a result of the study, firstly, the
change of oil prices affects most of the bottoms of the offshore service vessel

by ship type. In addition, global OSV orders are not affected by oil prices.

- viii -
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Second, as a result of analyzing correlation between oil prices and offshore
service vessel using Pearson correlation coefficient, the Bottoms of global
offshore service vessel is decreased when oil price is increased. On the
contrary, when oil prices is falling, Was increased.

Third, when the oil price rises, it can be confirmed that the offshore service
vessel order status, delivery status and OSV newbuilding price index are both

rising.

KEY WORDS: Oil prices 7} Linear regression analysis 413 3]7]3&4}; Correlation

analysis “333AE4A; Bottoms A& (duks); OSV 3 A9 A8}
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Table 2.1 Domestic and overseas economic indicators before and after the first oil shockV

1971~73 1974~76
(before) (after) Gap
QOil price(US$/barrel) 2.5 11.0 +8.5 US$
Economic growth rate(%) 5.5 3.3 -2.2%p
World | Rate of increase in trade
8.4 4.4 -4.0%Dp
volume(%)
Economic growth rate(%) 8.2 7.9 -0.3%p
Korea | Inflation rate(%) 9.5 21.6 +12.1%p
Trade balance($100 million) -10.8 -18.8 -8.0($100 million)
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Table 2.2 Domestic and overseas economic indicators before and after the second oil shock3

1977~79 1980~82 Ga
(before) (after) P
Oil price(US$/barrel) 14.1 31.2 +17.1 US$
Economic growth rate(%) 4.3 19 -2.4%D
World | Rate of increase in trade
5.9 16 ~4.3%p
volume(%)
Economic growth rate(%) 8.7 4.0 -4.7%p
Korea Inflation rate(%) 14.3 19.1 +4.8%p
R \ -12.5($100
Trade balance($100 million) =27.7 -40.2 .
million)
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Fig.2.1 International oil prices changes in the 1970s(6

Table 2.3 Comparison of primary and secondary oil shock-1[6!

Primary Secondary
Cause Yom Kippur War [ranian Revolution
Shape of oil price increase | Concentric Phase

Period

73-T4(about one year)

78.12-80.10(about two year)

The range of oil price
fluctuation

2.48% -> 11.65%/bbl
(Arab Light+)

12.7$ -> 37$/bbl
(Arab Light)

Rate of oil price increase

About 4.7 times

About 3 times
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Fig.2.3 Domestic economic far-reaching paths of oil prices raises?
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Fig.2.5 Change in international oil pricesf!!]
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Table 2.5+

A7t 94719 8 ZRAES

=

714 7k wlgdd oF 602 oA 6528 FFEoltt. ZEZAHE F= Fytte
LAME AQdo] 10719 ZEAE=R M4 W FAVE A7]E o2 Yein
At
Table 2.5 Major projects’s investment postponel12]
) Investment
. S Operating
Country Project Classification cost($100
company .
million)
; : Canadian Natural
Kirby North Ph 1 Oil sands Resources 18
Christina Lake Ph G Oil sands Cenovus Energy 25
Foster Creek Ph H Oil 'sands Cenovus Energy 11
Sunrise Ph 2A&2B Oil sands Husky Energy 70
White Rose Extension | Deep sea Husky Energy 37
Canada Mariana Oil Sands -
Thornbury Oil sands PTTEP 18
Pierre River Ph 1&2 Oil sands Shell 100
Carmon Sreek P oil-sands Shell 40
MacKay River Ph 2 Oil sands Suncor Energy 8
Narrows Lake Ph A Oil sands Cenovus Energy 18
America Mad Dog 2 Deep sea BP 125
Heavy
Ecuador Pungarayacu Ph 1 i Petroamazonas 16
crude oil
Falkland ) . .
Sea Lion Ph 1A Deep sea Premier Oil 23
Islands
Tommeliten Alpha Shallow sea ConocoPhillips 25
Norway Johan Castberg Deep sea Statoil 103
Snorre Late Life Deep sea Statoil 65
Kazakhstan | Tengiz Future Growth Land Tengizchevroil 88
China Liuhua 11-1 Shallow sea CNOOC 15
Liuhua 16-2 Shallow sea CNOOC 12
Indonesia Ande-Ande Lumut Shallow sea Santos 8
. Cash-Maple LNG PTTEP 12
Austral
ustratia Arrow LNG LNG Shell 280
- ']6 -
r— O -
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Iraq Simrit(Ain Sifni) Land Hunt Oil 10
L Continental )
Mauritania Banda Tullow Oil 8
shelf gas
Angola Chissonga Deep sea Maersk Qil 31
. Continental
Namibia Kudu NAMCOR 15
shelf gas
D 59 7t
F7b Fgtel Qo I Fao) BEd ZudA nI Best Ao
Fig.2.62] = Ao =]7]F(nternational Energy Agency; IEA) A &0 w2,
antstAl F7ketd dfe 89 FFFS 2014dRE df FFFol £

=

o2 FhUeS FAY & Yok

“=A %5 3}7] F(International Monetary Fund, IMF)& 2015 R 1A E 53|
7bstete] F8aclol FEdEdolr, =W AHAAHA HWE T8 F3)
20%~35% 713 Aoz Frista Ao Bl IMF 7139 719} Fig.2.6l A
B dfe a9 &5 We 5ol IEA Database® WIB o= fi7lael 8
e A 22 2HFFo ddYd= & F o

(million b/d)

100
96 o~ ’ $35~$45
o2 T N
88 |
844
80  $20-%30 Total World Demand
--—— Total World Supply
76 T T T T T T T T T T T T T T T
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Fig 2.6 Demand and supply changes of crude oill13!
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OPEC2] Monthly oil market reportel]l w=wH, Fig.2.7& OPEC 3|¥d=E2 &
718 A(Crude o) A4tFe Yeti Sl=dl, 20161 8dol= oF 33.24
mb/d(mbd, million barrels per day) 9= A4k Wi Sich

2016 7€3 8¥€S i ;S A, 23 tb/d(tbd, thousand barrels per day) %+

A% Holm YA, 016l BEIEE M4 YNFe ALHoT 713

OPEC crude oil production based on secondaty sources, tb/d

2014 2015 4Q15 1Q16 2Q16 Jun 168 Jul 16 Aug 16 Aug/dul

Algeria 1,123 1,106 1,110 1,092 1,084 1,082 1,089 1,089 0.0
Angola 1,854 1,754 1,780 1,766 1,781 1,789 1,767 1,775 8.8
Ecuador 544 546 545 547 548 548 549 542 -6.2
Gabon 222 219 218 219 217 218 215 223 7.7
Indonesia 895 686 707 714 722 726 725 725 -0.4
Iran, LR. 2778 2840 2,874 3,096 3,538 3,606 3631 3,653 223
Irag 3,267 3933 4232 4235 4284 4242 4356 4,354 -2.0
Kuwait 2781 2730 2,720 2765 2731 2,787 2787 2,791 4.1
Libya 470 405 401 370 314 326 313 292 -21.3
Nigeria 1,953 1,867 1,885 1,793 1,554 1,550 1,520 1,468 -51.2
Qatar 714 667 669 6867 662 662 664 664 0.0
Saudi Arabia 9,688 10,123 10,122 10,147 10,297 10,455 10,577 10,605 28.0
UAE 2,759 2,866 2,881 2,807 2,847 2,930 2952 2,952 0.0
Venezuela 2,361 2,357 2354 2278 2176 2132 2117 2104 -12.8
Total OPEC 31,010 32,099 32,498 32,497 32,756 33,053 33,260 33,237 -23.1

Note: Tofals may nof add up due to independent rounding.

Source: OPEC Secrefanat.
Fig.2.7 OPEC crude oil production(14!
Fig.2. 7914 Hol= ZAAH OPECe| #4ks ¢t 3= olfre =29 23 I3
o

i ] 4
£ Af A8l BaFel f7} sHHol e
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Fig. 2.9 Relationship between international oil prices and global economic growth(1°]
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AU Aoz FgEde A HEANA, &FF=(under-capacity) 374-&
FEAZ700.
Ak A&HQ A AFE FFAYY FFHES AolF F4S tEUE
nfo]E X E| Q] =g o] tHls],
g, eRie| melet
4 XI&E0 SZnel/&s
2 OlEH cycle® BIECIT B
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o
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o JaiLt olziE 1
S81% £:90| 27| KURH
i 7ICHE Si0] S B Tl ’éﬁ‘w
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Fig.2.10 Cycle logic of Michael Porter(15]
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Table 2.6 Qil price movements factors(16!
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2.2 AFEAE 239 aF

2.2.1 FAYZHE I 71X Ab&(value chain) £4

T A A 19709t = R AdxsAor F¢ste], 1980 d ol
AL AAIECE AHES o] FAT. AA HGFZSHELAGFY ALl AAANA
A 9do= EFsta, 2 wolHAHol Major, =414 F-AE3)ADH 2
FZHE <= Yo AHoffshore engineering company)®] I37}71x3F =3
T 7EAA =Y AFS s A =¥o] Basi

A 72 S 3A S7HA A2 'AE AL &, sk, AAl, &n Y
TO 2 JIAAFEo] o]FojA JriH, FHg211A4§H SEFEZWE 4G Tl
gk 7EXAFE S 'AL AlS, A, Az D AR 9 Ax 2 AR, &9
2 827, A Fo2 AfFr] ¥ 87k HAHOZ o]Fo]A ).

o E}A A B dH| A}

o A|ZFEFAKDrilling exploration)
e d7A(Basic & detail)

o A=z 9 A)ZH(Construction)
e 3-dK(Transportation)

e A% A X|(Installation)
9 2 Fx A (Operation & maintenance)

e 4 7 (De-commissioning)

A p=1-" |
= : - e i g
AE et T o 74: a s 1 2
EAp =3 (Basic O X ou} e = 27
oqHIEAL B & HIx x| 2l
= Detail) a3l

Fig.2.11 Life cycle of offshore plant!17]
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o), slFEAACE FIE o83ty AT AR BYAA REALEO o=
B3y S EAstL AT 72E gotste, A 2 AA729 wjFARE AG
gt

A FRAL GAl A= BAF o] dfA o] A Thart wiRE ke AFES
2 st df F 2o AR ¥ AdTE, wZF & Briete dA=E
gz e ANFE B3 AAAL BIHE I MGFEHES AXARE AT
Al Atk

AA GAE A% ol AAMs 2 SAT g dAxHE v w
st 7o wte AT ES A A (design) gL

Az GAe AA 71 A& SFZHE FERES ALt HARZ Y
g Az FEo] 535 Ut

= GAE 2ALNA SISFFIHEES A=x8)| AA7HA 4sst yH, &
FHE 7 &FAE ol &3t Y A AAE] 9 Eke St

A AAGA= WFESWETL g TR EZsHH 3 oA of 30 o]
dS A AAEHA HEE sjAutgel d7AY Fd2 aAZANI= AF
(mooring) #-& FHFAch Tl FAHANA &2 V5% 7t=E dAste
Riser pipe x2S 3Far 3 % #A o] E(Umbilical cable) o] &3}o] HUZHE

(]

St sl gue) ARG KA AE we x2PW A4S s A A
A= Hook-up 912 Zd3 &3ellA AASHA Xg 7] Ad(commissioning)

< 3= Aol 712 Ad(concept) o]th.

29 2 £x7E BAE 90U Wo|HA L ALGZo| A FHUAZNE TRES
+¥ 2 FAHY I
mt AAQAHoZ 23t A= As] &80

A A SA= A, B
/b3 dEolAY AAA o
K|
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SHAl A 2jste @A o

AstAY A
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Table 2.7 Offshore plant value chainfl7]

NO TaAE 29 v 9 12 E
i ZAF D |- oA AREAL D S RAHEA )
1 oulgAl - 50 RuE
(Exploration) - Survey vessel : 22 QAZA XIS o] EMAL AlA]
« Wildcat drilling : 98 & 7= X]9o] First drilling
AFA O ASH
/\]%é]}l‘ﬁé]7]“ Ty=2 T o-
(Wildcat & + Appraisal drilling : Wildcat drillingof] d-53tH, THA]
ildca _ o
2 A isal 2 719 FA(Well)S © AlFsto] FAIE= H7tst &
PP ke st o A
drilling)
- x0 Rulg
- Drill ship, Drill rig, AHTS, Stand by =
- AR 0 K199 Z4E el St A AR EE
Design 3t.
< AA ©A
@ 712 A A (Conceptional design)
® FEED (Front End Engineering Design
3 | A 7 (Design) ( . . & . e
@ 71247 (Basic design)
@ AN A (Detail design)
® AAtA A (Production design)
® Support engineering
: Load out, <% AX| 5o ZBast MXYoj
o« A = sF SRor o T
e gy | TR S A A AR O
4 o L FQ BHF
(Fabrication) .
- Platform, FPSO, TLP, SPAR, Subsea-production
o i c HFEHE 252 RS 7H Heavy lift vesseli}
5 -t Semi-submersible ship, @& Barge ¥ Tug boatz
(Transportation) | .
ax @ Ao || NGTEZE TPl SO Ao e A9 &
6 TOOTT e 3 siioME Sedt AEAY (Hook-up) ot
(Installation) L. _
Commissioning2 st= 7lo] 7]& Concept <.
oo 9 oxlma] | Major oil company 3 AtF=rolA gt + 2 =5
7 | Operation & | FE 9 ¥ 87 #E st gloo) xny g0l gt
- Ly BIEE AR AR BRI T UL (FEA
Maintenance) _
of : T&A TOTAL)
8 SHA| - Ajsl 2 Qlgk #8&=5 JH. Wi T2 AT
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222 T AFEHE F9] JINAE 9F

T YZSHE A2 AFA, 2] AIFA, FPSO 5 F#24 EWE]
AREA B AR G AA 1999 BAAYE 233 ok

gy 29 A A B Z12AAIE AAEAIE obF dEE] F ks Aol
Aot Fig2.12614 =W HFZHE 4 A 9Fs yebd A
H ANAEA B AF A AP 7 v A (Pre-commissioning) 7kA] g ] %7
Ao 2 {7t HARE, 1 o]F @AQl 4, HX], &F 2 FuiAgH siA7A
o] Mujz kg FEL w9 FHef Ao HriHEt

MEAA 2 7I28A L FAEATE R olfr2 AXIAAY
ojEdtH, e IS Aol wa AAREA A2 - Az RE k] 2 A

ES s w2, dAst ey 5 Aulaiig] #22 4d 8 7€l

FAsEA = A

12,34 : 450 Fosg
5,.6,7,8 : 455|243 28
9,10, 11 g

12 Mgl Huss

Fig.2.12 Capacity of domestic industry in stages of offshore plant business!18!
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Table 2.8 Offshore plant detail domestic technology level by technology sectori18
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Fig.2.13 Operating profit margin of three shipbuilders(%)18
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Table 2.10 Sales related indicators of three shipbuilders($100million,%)!18!

Collection @ kmou

Company | Indicator | 2009 | 2010 | 2011 2012 | 2013 | 2014(3Q)

Sales | 130.950 | 131,460 | 133.910 | 144.900 | 148.350 | 128.788

Operati

PEration - 2940 | 14320 | 11,600 | 12.060 | 9.140 | 1.837
SHI profit

Net profit | 6.700 | 10.000 | 8510 | 7.960 | 6320 | 1473

Operati

perating 1 g 10.8 8.7 83 6.2 1.4

profit ratio

Sales | 211.422 | 373.424 | 537.117 | 549.737 | 541.881 | 525.824

Operati

Peration 1 »o 226 | 55318 | 45.610 | 2.055 | 8.020 | -32.495
HHI profit

Net profit | 21.465 | 45.627 | 27.434 | 1.296 | 1463 | -22.061

Operati

perating - o7 14.8 85 36 1.5 6.2

profit ratio

Sales | 124.425 | 120.564 | 139.033 | 140.578 | 153.053 | 164.012

Operati

Peration 1 s eas | 10300 | 10.613 | 4.863 | 4.409 | 4.602
DSME profit

Net profit | 5775 | 7436 | 6483 | 1.759 | 2419 | 1911

Operati

perating 1 4 5 6.2 6.1 1.1 1.8 2.8

profit ratio
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Fig.2.14= AA 9= 7)¥lel EPC 49 719 Sembcorp, Keppel, Technip,
Saipem¥ 71z 71¥kel A 34k FdoloES Wlw e 1 zolth

20103 F-E] 2014\ 37717k 9] 59Xt 3] EPC 7149 H+ FHold&E2
12.0%< ¥, U 24 3ALe] B Yol ES 4.8%= d19] EPC 4t 71
o] 40% 2]tk

YA Fokol]l AFE 2A3ALS] A, FZHES 2] EPCHAY 712
A7 2 FEED(Front & End Engineering & Design)AA H&3} w3 of,

oje}Eo] Wj-¢ W= AL FHITH

250

msembeorp( AR BHE UH) Wreppel HVBHE YH) wTechnipBIYBRE UH) msoipemHVBUE UH) n 44FFY wUGHFFY wOSTHHY

Fig.2.14 Comparison with three shipbuilders and global peers(EPC)!18]
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224 AIFEAE Y 5% H 4F A%

D MFESHE 3 5%

20143 8¢9 =IAIR7I= wlEd 10298 oA 20160 2¢€ widd 4022 o|sk
2 50% ol == stk

MEGAL A Z2F F71 Fol= 20143 08€ wiEd 10222014 20153 6
4 Mg gd 602 Z G5, 2016 2€11Y Wi 26.2198¢] FHA A
£ 71539 e, 20169 12€71# 5023 o4 f71E fAska St

Fig.2.15¢] =4 = s|&A1% 47| Clarkson2 wjldd 70€8 o]
F7F7F Hojok FAE s A9 5% °)4 MEe] Jhed Ao HWst
o, g g 4028t ot frtdA e M 7hsd WA E7F 5% FFEo|th

fd}

ol
rlr

.

estmates no. feids

14 _ —_— e — e e
1200
1000 1 +
I I |
! | ! Cistribution corsists of fed
200 I I I dqscovenes (excluging
I ] | Sub-Commerciar ingst
1 1 1 and prooable” feids
27.6% 28.0%
| | I
600 t 1 t
1 | 1
I | I
400 I I I
I | I
I | I
I | I
200 { § -+
5.0% 1 1 o 1 3.3%
2. 4%
1 | ' | .
0 |

=<540/bbl $40-350/b51 550-380bbl $50-570/bI $70-580%hI $80-§20bh0 $00-5100%bl >§100/bbl

Fig. 2.15 Quantity that can be developed by oil price(%)19]
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Bt 23% L Blgo] Zad AL & F Uk

Table 2.11 Reduce development costs by project!19]

Project Initial capex Revised capex % Change
Johan Sverdrup Ph.1 123 NOK bn 108.5 NOK bn -12%
Johan Sverdrup FF 195 NOK bn 175 NOK bn -10%

Johan Castberg 12.5 $bn 6.5 $bn -48%
Zidane 1.8 $bn 1.2 $bn -33%
Sea Lion Ph.la 2.6 $bn 1.8 $bn -31%
Mad Dog Ph.2 20 $bn 12 $bn -40%
Scarborough 19 $bn 16 $bn -16%
Ivar Aasen 25.8 NOK bn 25.6 NOK bn -1%
Gehem-Gendalo 12 $bn 10 $bn -17%
Browse 40 $bn 30 $bn -25%
Cameia 8 $bn 6 $bn -25%
Total 156.8 $bn 119.47 $bn -23%

Fig.2.16> 2016\l A 2020742 BHRAER 714 AWE el Qe
U, F& 71BEL 2016ddE B 402 f7+E A% st glen, 4d
7 202040 B 502 f7bE dAwsta vk &, Fo 7|9 RAEg
7t A A7kt BT @Al el AR7E Zr1sk 2 -t

o rlo
H
iy

2
o 22 Yepia 9

32,
i
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Price reduction of over 50% since June 2014 Aug-14

Shale boom increases WTIl/Brent $102/bbl
spread and adds over 1m bpd to
160 P global oil supply J,

Brent

Feb-16
=%$40/bbl

/

§ibbl

g &8 8B #E 38 88 & B B B E E £ B2 &£ E E

“mmmmm

Morgan Stanley Jan-16

RBS Jan-16 $26

WSsJ Poll Jan-16 $50

Societe Generale Jan-16 $42.50

Citi Jan-16 847

BAML Jan-16 $46 $61

uBs Jan-16 $53

JP Morgan Jan-16 $45

Deutsche Bank Jan-16 $39

Barclays Jan-16 37

Macquarie Jan-16 $44 50 $61.25

ABN Amro Jan-16 $50 $60

Standard & Poors Jan-16 §55 $60 $70

Fitch (Base Case) Jan-16 545

IMF Jan-16 $20.90 $35.80 $39.70 $43.10 $45.30

World Bank Jan-16 $37 $438 $51.40 $54 90 $58.80

EIA Feb-16

Fig.2.16 Brent il price forecast by mstltutlon[lfﬂ

(2 ANIFEAE I TF A%

S FAY Al Yetd, 20161 29 Vo R MUEWRE AA AEFS I
13,322 (7]) ZollA] OSV(Offshore Support Vessels)7} 7,824% 02 58% =}A]
a1, Drillship 1262, FPSO 1933, Fixed platform 7,7087] 7y Zy 2FA|shal Qo)

201619 24€ 7]F, MYENE HA| FFAFerE F 1,1384(0)), fF=HE
AA AEZFS] 8.5% WS AL i, o] F DrﬂlshipE J1H o= HE
ZF(1262)e] 29.4%E AA|staL U

3¢ of
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a3 FPSO(Rl 2/ &)+ 333 o2 A 5219329 17.1%E 2HA| gheHes),
24 &A% 41713 Clarkson A&l o8t {717 wid g 6022
71 4 AY, Ag7lE siFAnE Aws 2022 o] Fo 20149 IFEF FF

528 oz AWsty glon, 20189 o] Fo] FPSO Aol Mo

HU

2020 7kA] 4zt 3~5F W 13 ZoE dAWETh
J2]3 Table 2.132 s kv o5 AW 39S 7|22 YERA Fo|Th
Drﬂlshlp,_ T 7AzE AF+ 209 %
T 7At A+ 8

Table 2.12 Forecast of offshore facility orders(19]

Average .
) Forecast(ships)
Division (ships)
2005~
2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022
2015
Exploration 18 12 6 7 9 8 12 11
M | Jack-up 33 2 4 5 6 8 13 14
0 Semi 8 2 2 4 7 5 6 10
Development Drillship 13 0 4 3 4 5 9 6
D Dbarge | 4 | 2 | 2 | 2 | 2| 4 3] 5
U | Subtotal 57 6 12 | 14| 19 | 22 | 31 | 35
Construction 134 54 | 59 | 65 | 70 | 78 | 86 | 111
M FPSO 12 4 5 1518 | 19 | 14 | 21
0 Jack-up 2 0 2 0 1 1 0
Semi 1 0 1 0 1 1 0 1
Production P TLP/Spar 2 1 1 2 1 0 1 1
U | Subtotal 17 | 5 ] 9 17|21 21]15] 23
Storage/
. 34 13 | 21| 33 | 38 | 38 | 32 | 43
Transportation
AHTS 162 32 | 42 | 50 | 70 | 120 | 103 | 134
Support PSV/Supply 146 16 | 24 | 44 | 65 | 97 | 82 | 135
Etcetera 90 32 | 33| 33 ] 36 | 46 | 38 | 60
Subtotal 398 80 | 99 | 127 | 171 | 263 | 223 | 329
Total 657 | 170 | 206 | 263 | 328 | 430 | 399 | 552
- 35 -
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Table 2.13 Price forecast of offshore facility orders($bn)i19]

Average
Forecast($bn
($bn) ($bn)
Division
2005~
2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022
2015
Exploration 1.09 10.3210.1710.21 | 0.310.29|0.44 | 0.43
M Jack-up 6.66 [ 0.31]10.61]0.77]093|1.28|2.13]2.33
0 Semi 474 10.7710.75]1.63|2.87|2.08|2.57|4.24
Development D Drillship 8.49 0 1.73 1 1.31|1.77 ] 2.25 | 4.12 | 2.80
U D-barge 0.51 |0.21{0.21]0.21]0.21]0.44|0.33]0.57
Subtotal | 20.39 | 1.29|3.29|13.92|5.79 | 6.05| 9.16 | 9.93
Construction 8.82 | 25812911298 |3.30]|3.72|4.526.12
M FPSO 6.17 | 1.38 13.4319.22 | 11.84 | 11.92 | 8.83 | 1342
0 Jack-up 0.24 0O (007, 0 004|004 O 0
P Semi 1.03 O (052 0 054,055 0 |057
Production U TLP/Spar | 0.76 |0.3310.32|0.64,033| 0 |0.34|0.34
Subtotal 8.19 | 1.71 | 4.35]9.86|12.74 | 1250 | 9.17 | 14.33
Storage/
. 2.53 | 1.12 | 2.2313.373.79 | 3.75|4.41 | 4.80
Transportation
AHTS 3.87 10491069093 |1.39|2.45|2.05]2.97
PSV/Supply 391 0310471084 |1.22|2.07|1.83)|3.14
Support
Etcetera 1.01 1048 10.49|0.48|0.53|0.66|0.53]0.95
Subtotal 879 | 1.28]1.65]2.25]3.14|5.18|4.41|7.06
Total 49.85 | 8.31 | 14.60 | 22.60 | 29.08 | 31.48 | 32.10 | 42.67
_36_
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31 AFEAE An| =4y 7Ad

2 F YA 29e AR A% L ASE AL BRoIA A% o F ©A
o e, AA, 29 B AARE HA, RUALS BT HFFTAE M)
2 abejolet @k

Fig3.14 4 SYZHE Au|2d L SFAGT Y Aoz BEREY &
= i
= Agola, Y AL OSV(Offshore Support Vessel) = Aubg 2823}

AYFFAE &4 9 4A, A 5 Au2E AFSHE Aol

ol

=
HSFZHNEES 2 FH =9 - fA XS (operation & maintenance)

) -HYSHE 2au
L el EEE DAY

M2 A

Fig.3.1 Range of offshore plant service industry(20]

Az olFo AHz AYe HFBA= FH
A 50% o1 AEHE WRIEA, 1AF BoF AdelA W, T o
ZUE e Ax FAO Az AQOE WA Au 4gl Hops Bm
Aol sigect
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Ax o|ZTHE &4 2%, X 3%, A+A 1%, +I3 FARSE 40%, 71eFEA)
= 7F7FA1 Y] 50% oY A= vl TS AA| g

Bhatel AAl RokE Aul2 AbYgo g wkYgstH 60%~70% FIHhA AE HlF

°\°
fo
R
of

rlo
=
__>4I_l:‘
1

Table 3.1 Proportion of added value in offshore plant industryt20]

Division Exploration Design Fabrication Transportation
Portion (%) 7 8 35 2
o . L Operation and
Division Installation Commissioning ) Etc.
maintenance
Portion (%) 3 1 40 4

32 ALFEAE I

1998 7€ =U Hx=E 24t EE%E 58 km Ao F3i-1 7h=xlo]
A= 1984 5o - A2S = Hxo wxky AFA
(Semi-submersible) FA &7} BARAI GO AFdoZA ol =2 I5HA 2Hf
= Hkgof &xTh

a8y W FLsHl A REAE FA 5 FevbAdE st e
U A &9 v SAHAY Aol A, BT ARFEAE T3

A &1 o Dﬂ% ERI=
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RE AQAe Azaar.

o A E o dbd2(Semi-Submersible) AlFAL
v AAEE 40008

v FAY7ReSA 1 100~1500f (2F 30~450m)
v FAUiEEEE 0 B0000 (2F 7500m)

o FH ) EF£ 0 10knot (2 200km/hr)

« A 2 s 1006t (<F 30m)

v oS ATRSE 1129 (RS

Fig. 3.2 The appearance and resources of Doosungho!20]

321 sl £9/1Y Ad B4

T FAO AYDGEA, F3E 5 IR LA L] FHlE 9ldf,
AA Hge gl 37192 B Ao
R ]
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ofo] ME 7|92l ProsafeAl= Aur&xd A}
ok 8009 o), 20149 = 3t &fol 5t oF 259

=<

°] 2010 A 201437k & FAARS YER 3

Lo

Table 3.2+ ProsafeAf

Table 3.2 Prosafe corporation revenue statusi2l)  (US$ million)

g8 E )28t
o|t}.

Division 2014 2013 2012 2011 2010
Operating
) 248.3 245.1 222.4 192.3 221.1
profit
Net profit 178.8 199.1 177.5 158.0 198.5
Z oy

ProsafeAl7} X3 Safe scandinavia A1¥HFig.3.4)-& 1984\d A x|

58392 8% & glom, % A #6074 YAl Y, AU

2 Aol sbsd Autoln,

(mooring) & 7}s3t=2 AA =)

-4
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Fig.3.5= Safe Caledonia$} sl&E#dlF &Y A4S Bd44 F=E(Telescopic
gangway)= AZ43g ZFo|th Prosafert= W44 B2E o838 ZE2AE0] F

A HolH o|EF 5 Y= A

£

Fig.3.5 Connect offshore accommodations and workshops to telescopic gangwayt2l]
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322 AYEAE 71 Al £4

2% FhdelobA e Tushte ok BEG i 3T =4 daBvis
£ 20009t Bof 4ol AFHIL Aotzest FRA B BHOE
B AFNA Mol AYFAE FABF 8 FIYY FAAL He

gfaguiage]l “HEF Zojnk 15 kmoll &= 2300%knt (eF 7009H3) =
9] Fule A7F 300¥ o)At dxEa 30 m o)A ZAEe FA AEAd =4S
Z&al delely shd A fFZRE A7) A AgoE F Foltt

Ant 2] AEHAZ g@rbeEgk of2E% - RNT 5 $dd 2AHA4LSS A
7HE % EFSAAME AN - =24 - oAl Az, e, HAdS Egol o
2 7ol 94 v Anpr 22

oo sk Ho ZHEE 2010 6%, 20113 4 20143 113

Fig.3.6 View of Las Palmas port in Spain(23!
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(Grillage) 2 A 3] 2 (Sea-fastening) AHIE TARISE 5 1dols 23

A9 Algke] 8 Ay [24],

vlA](barge)oll AAsted EF3t= =eto] EYDry towing)
A EY Py AHe 57U A #HolAW, M BiZol) s
EEAA BT F AT FE £l Aol EAEL &F7I

A o] Zh@olut FEE &% A HAAsiEE F

7bso e VeHEVE HeAHoln, oelg FAd(barge), WA SHEHE &F
1 ¥H(Semi-submersible heavy transportation ship), A&t (Self-propelled barge,
Deck carrier) 5°] &% AHo= ARS8 HrH24l

HFERE WA de Figld. 79 &y B Ao wet LO-LO,
RO-RO, FO-FO= F&=H=d, Arke] ofd =g QlLift crane)olvt ©l¥
(derrick)S ol&al =S E° &9 gAY AAst= W4 S LO-LOLft
On-Lift Off) ¥W2jolg} 3t} tiEF oz =d F ydds XAES 900
2o ARl 2ME A ks Bfsta

“LO-LO #2412 Aute sl&& Eol&g7] 9% dAu="g =g dPedestal
crane) T+ vhAE F#AMaster crane)o] ztE o] i F AL F=ZH
59 (Lifting capacity)e] s83tt] A Hol 2= 14,200 MIT 522 4#HA
9T} [25],

s EfLHY 87 A= AHld sGZSHNEE oA oy F HdA s+
w215 RO-RORoll On-Roll Off) #2lolg} atm, == ulx] Fejo] Aot

Efdee B 9 nvFrt F2AH0 dsdH, e stses A=
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Aubg B Hog g SSFFTHEE 519 ¢ At w2 AdA
(Semi-submersible ship)¢l &5 A¥rs A&t WS FO-FO(Floating
On—Floating Off) W2lele} sh=dl, ¥ 3 (ballast waten® ol =& |93 H]

oz BFE A F don, 7 1x9] 7lso] a7

RO-RO Aute] 7b4-2 A7 300~4009] €, FO-FO “dute] 74L& A 1,000
A o] A3t arte] Adrtolt.

LO-LO RO-RO FO-FO

Fig.3.7 Market segmentation by ocean plant loading and unloading method(25]

332 YEHE LFANE TF

2005\ FE 2012744 slFERMES] FEFH =54 ol B3I DockwiseAro]
Ao WEM, “F 264719 MIFEHRE F 1927](73%)= 4,000~12,000=, 727]
Q7%= 12,0002 olgeldw. 12,000 v+ s FZSHES @A 6%7 FO-FO

1:} z%ﬂ]xﬂ,_o_i‘— 14%7} FO-FO W4lo g FHAT. ==, 20143958 2018

A7bA & 573719 SGEREV AXE Aoz FAHSH, 4807]1=

4,000~12,000=, 9371= 12,0008 ol = oHtt 9371 FolA FPSOE #| <
b

Sk 467] & 2471(52%)= FO-FO W2o 2 59 Ao =2 4 Ao 2]

BreakbulkAl7} H48 5% 518 $5A%e AdEF EFOWD 7Eow

ZPMCAHZ =), DockwiseAHUE & =), OHTAF=Z 9 ©]), SALAH=Y) o), <F
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1570 AAZ 90% NS ARston, SIFSAE 5% 12T & At
NFE AAEA el Figdse 20104 19 712 A7 % 32 2454

7 10t AAFS YERd Y=

1200
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Fig.3.8 Top 10 heavy goods transport market in the world25!

Clarkson AFe] H o] w=m, 20149 & 7]F0 2 JUZTHE WL =
1154 2 2, Fig.3.99] yetd %<l FO-FO A8} B FaA o 2= DockwiseAt
232102 AgA 9o Ao, COSCOAHF=Z) 62, OHTAH=Z<°]) 43,
FairstarAHUI @ &+ =) 43, ZPMCAHZE=) 43 59 &olH, I HE T34 5¢
o] gAEol FAs Yt FU STX WMo A FO-FO A4} 23 & {3
AR e, 2012 99 CondockAbell Al mizh 3 &, ujolld fLstAl TP
W 7kekel A7 BH3 FO-FO A¥t Mega Passion@ 13 who] &z3sla Ut

2010 6 DSMEo|A Az¥E Mega Passion& & GA] ofAlo} Htjolzk A|A
oA F HAE Z FO-FO Auto|glom, Mubateye Zo] 203 m, 3 63 m, &
A58 53,000 ton, H1 &8 12 knots, F45E 11 me AFeko|th
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Fig.3.9 FO-FO vessel status by company(25]
333 AE 71949 AHE 4
HNIFEHE Az 9 Ayikey 7<e9 ddog FA 3771 F7Hse] o

17k FO-FO Adro] sfFZME &A1 AAGH A2 FAd
ATk Fig3102 A dE ASFFHE SSAZY AA 1990 vd=t
DockwiseAFe] thx &l FO-FO A1vke] A& Dockwise Blue Marlind} &d=3}
= AlA HAe Dockwise Vanguard®] ApoFS

Marlin®] do]= 224.8 m, YH] 63.0 m, "l= &3+ 178.2X63.0 m, Z o] 13.3 m,
FPPo| #&4 284 m, HUl &4 10.24 m, =33 FPP 918 & Zlo] APP
151 m, A3} S 76,061=, &= 13.0 knotse] ApeFo]™, Dockwise Vanguarde]
dol= 275.0 m, ¥H] 70.0 m, dl=Z FZF 275.0X70.0 m, Zo] 15,5 m, FPP9)
S 315 m, Ho &5 10.99 m, =% FPP 919 E%lo] APP 16.0 m, A
sl 117,000, &% 14.5 knots & A}<folt},

ol
i
lﬂ K

vl 3PS A], Dockwise Blue
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Blue Marlin Dockwise Vanguard

* Llenglh o.a, 224 80 meters * Llength o.a 27500 meters

* Llength b.p, 206,864 meters *  Length b.p, 270,00 meters

*  Breadth moulded / max, 63.00 melers *  Breadth moulded / max, 70.00 meters

* Deck Space (L X B)* 178.20 x 63.00 meters | * Deck Space (L X B)* 275.00 x 70.00 meters

*  Depth 13,30 meters *  Depth 1550 meters

* Draft submerged a FPP / APP 2472 / |+ Dralt submerged a FPP / APP 3150 /
28,40 meters 31,50 meters

*  Maximum draft 10.24 meters ¢ Maximum draft 10.99 meters

*  Water—depth above main deck FPP / APP | + Water—depth above main deck FPP / APP
11,42 / 15,10 meters 16.00 meters

* Deadweight 76 061 metric tons *  Deadweight (expected) 117,000 metric tons

*  Speed 13.0 knots *  Speed (expected) 14,5 knots
* Equipped with fixed casing at starboard * Equipped with movable casings

Fig.3.10 Representative FO-FO ship pictures and specifications!2s]

gl a3 77ER AFd9ld], DockwiseAbe] 20124 Annual Reportel]l wh= |
FdolofEol 24%ATh.

AAANA F HAR &S Fst= OHT(Offshore Heavylift Transport)
Ak DockwiseAl B0 2 A Hi&S AAstal o, F2 s Fddal
2 a3t Jack-up drilling rigs, ¥HzF2] 2] Z1(Semi-submersible rigs), Offshore
modules, H}A]4(Barge), =4 4(Dredgers), ﬂ]‘d’d(Tugs), AY A A (Crane vessels)
T 4% =d¥ Anls 290l &A9 HYFEFIAE
ANEsE, AR 2hE w2 ¥ Eagle, Falcon, Osprey,

Hawk A4t 43& 93t dedl, 48 25 =9 ®7(Tanker vesseDE 7l

>
o
ofy
ot
Mo
P K
o]-}
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EE

Eagle, Falcon®] A&ZF&HFe 31,809 M/T, A 809

1Azx3% Zolth. Table 3.3 OHTARY 4tf &FA4re

FaNgow

¢k 38w, Osprey<t

Hawk Z+7}eo] A3} 54,000 M/T, 64,900 M/T o, +8&Aqd& oF 4049
£ F U
Table 3.3 Major specifications of OHT 4 carrier(26!

Division Eagle Falcon Osprey Hawk
Total length 199.33 m 199.33 m 223.07 m 223.07 m
Deadweight

] 31,809 M/T 31,809 M/T 54,000 M/T 64,900 M/T
capacity(DWT)
Deck water
8.5 m 8.5 m 10.5 m 10.5 m
depth
Speed 15 Kts 15 Kts 15 Kts 12.5 Kts

Capacity 38 people 38 people 40 people 40 people

Fig.3.11& OHTALS] 4t $4Aute] wg vehdl 7o),

Osprey

Hawk

Fig.3.11 The appearance of OHT four major shipping vessels(26!
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34 AFEAE AN

fr o] AR Abgloltt.

& EPCIC A, A&, AX, ANLA7A Z3

Total solution provider Z2HE W37} F7}
%

=% HYEaE A@M 4 % AEAAA |
4

APo 2 FTHE = F/]7](heavy hftlng)’—qr%‘ 2 =03 s]]/\c} AAHMNES A
=

Z THlste A= Y ofuE} s eSS Al gskal

Tl HalE Y kS B35 HHIAO] SIFEANE HAAY &
= FAS stou H AFENE F7IFAZ AA I A AGFES
oFE AgstA =Hol, I 3H°<>‘E—§-%H.E_ HAAG L] A43tE B olHA
At U AMFERNE HAAH Y A4St A 39 FrAdE Y
=%, =4, told, vl ZAKNondestructive Testing; NDT), 4441 & (Hydro

tesh) 5 FUAZAA B 409 Bl D FWARE o\B AHE AF B
Rol7lel, F3e) AeAY Arel AFAe Ado] Bastch
Fig.3.12% s|SUE 2 sho|meel e Mxshe Fuolnt.

Fig.3.12 Offshore plant and pipeline installation scenel20]

_52_

Collection @ kmou



341 SFESHE HX L A8 FF/

HUZAME x| Eofo] e Ax 7]goF McDermott, Heerema, Saipem,
Technip, Subsea-7 o] ol 7|9 ke Avlel AFT|EYHs Bt
S dlelA FREAZE HAREAY AL FUAOZ o

a8 FESHEE HA|5H7] 3 sFEFAAe] F/FZ Derrick laybarge,
Derrick barge, DP deepwater construction, Heavy lift vessel, Self propel crane
vessel, Heavy lift/lay barge S°] ¢low, Table 3.4+ a1 A% 7|9 E7 2
HHIARO Al B3 2,00055 ©]/de] fiFEAE A& vt Bf A4S &4
3k 3ot

Table 3.4 Status of ship for installation of offshore plant(2010)20]

Max. lifting
Company Barge/vessel Type )
revolving (st)
Balder DP deepwater construction | 3300 + 2200
Heerema Hermond S S crane vessel 5000 + 3000
Thialf DP deepwater construction | 7810 + 7810
DB 50 DP derrick laybarge 3527
McDermott DB 101 S S derrick barge 2700
DB 30 Derrick laybarge 2800
S-7000 DP deepwater construction | 7840 + 7840
Seipem Castro Otto Derrick laybarge 2000
S-3000 DP deepwater construction 2400
Seaway Heavy | Stanislav Yudin Heavy lift vessel 2750
Lifting Oleg Strashnov DP heavy lift vessel 5500
HHI HD-2500 Heavy lift/lay barge 2500
Lan Jing Self-propel crane vessel 7500
COOEC . .
Lan Jiang Derrick/lay barge 3800
- 53 -
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Hol 4 2,000 m o]t A dolzEle HAHr] 7 s A 4w
o] FFR= H3E Pipe lay vessel, RE2F4=41Q1 Derrick/lay barge ©] Z 83
o, S| A do]ZkQl HAB|AF ] AE 7]gol= Allseas, McDermott, Saipem,
Global s°] glem, Table 3.5+ ale A% 7|HEC] BEF3 s o]zl
AX G AutEf dAgs AT Folth

-

Table 3.5 Ship status for subsea pipeline installation(2009)(20]

Max. water
Company Barge/vessel Type
depth(m)
Solitare DP pipelay vessel > 3000
Allseas Audacia DP pipelay vessel > 3001
Lorelay DP pipelay vessel > 3000
DB 50 DP derrick/lay barge > 3000
McDermott
DB 16 DP derrick/lay barge > 3000
S-7000 DP derrick/J-lay barge > 3000
S-3000 DP derrick/lay barge > 3000
Field development
. FDS .
Saipem ship/J-lay
Field development
FDS2 g
ship/J-lay
Castorone DP lay vessel
1200 DP derrick/lay barge > 2500
Global 1201 DP derrick/lay barge > 2500
Hercules DP derrick/reel barge > 2500
Normand Seven DP pipelay vessel 2000
Subsea 7 -
Seven Oceans DP pipelay vessel 3000
Heerema Balder DP derrick/]J-lay barge 3000
Technip Deep Blue DP reel ship > 3000
COOQEC Hai Yang Shi You 201 DP derrick/lay barge 2000
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A3 F HHIARE Q15 ONGCERH #lg €7 A8 F7ahuA
A 71egos AAHOE AX g Bi R AAFAS FIT 5

T .
aHy H oE e AYESHE AV JA=Z F22A4H FID il vA
E A AYES Hsdoh HHIAIA B/ HD-2500, HD-289
o A A} vAA 5 HF %
Table 3.6 HHIAFS] & 1370 X740 E% S YERA Folnt.

Table 3.6 Status of equipment installed HHI20]

HAge 58 CERGES Ju] 549
Derrick / pipelay. barge 2 HD-60 ¥ HD-2500
Pipelay barge 2 HD-289 % HD-423
Derrick barge 1 HD-1000
Work barge 1 Offshore-1
Launch barge 1 HDB-1006
Cargo barge 2 HDB-1003 ¥ HDB-1008
Submersible barge (float-over) 2 HDB-101 & HDB-102
Tug / anchor boat 2 HT-112 @ HY-5
Total 13 71
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342 A% 7199 A B4

7199 AHZ HUAZANE AXAY BHEo tiEA McDermottAb
19233 Aysto], siFSHE B s|A voljzepel HA AEIALR JAst

it ] | ®star 9lemw, Table 3.7
B A 434 20103 7= McDermott-‘l] A mjEdo] 249 2, &
o]¢] & 2.3% Zlo E3ATh

Table 3.7 McDermott’s business performancef20]  (US$ million)

Division 2010 2009 2008
Revenue 2,403.7 3,281.8 3,098.1

Operating income 314.9 279.3 107.0

Net income 236.6 206.2 60.6
Total assets 2,511.4 2,411.4 2,180.2

ARE AQe Be LEAYC] BT AP0 AFTAE UM YRS

Table 3.8 Employees and equipment status of main establishment business!20]

Er gy | =al
Heerema Marine Contractors 2,000 167]
T Qo090
. ]:ﬂ 7 O 1= v
Saipem 39,2499 537] ool xu
Allseas 2,000l 87]
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Fig.3.132 3
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ol
[\
rEI
N
=
S
o ed
Tt
=y
o

Fig.3.13 Appearance 6f jacket installed in mariner block!27]

Fig.3.14= 2015 6<¢¥ Chevron Upstream EuropeA}7} will& ZHdA4dA A

Z3% Alder =24 E9] 881E2] Top-side 722 Alder 3ol A3l oH,
110 MMcf/d ¢ HA7t2=<} A+ 14,000 b/dE AJ4Hsl AT

.
f e 3

P‘ig:3.14 Top-side installation of chevron at alder block!2s!
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Fig.3.15= McDermott A7} B3k 413 ypo]= Ax] AMuk DLV 20009 =&
olt}. DLV 2000 1A th7]%s Auto = swlo]lxz M7} 7h5stal T8E &
% 7}s3stth AFFS 2 Class 3 DP(Dynamic positioning) A1®ro]lm, 220085
3] =g d(Revolving crane)o] Ax]=o] ¢la, 41 10,000 ft ot A& 4.5
inchell A} Ht 60 inch ZL71¢] stolzejRlS HAE 4 U= S-lay W2l o] F}o]

Z AR AlzEe] g3A A Ad Al FEdYe® 4008 A=olal, T

E 5% A FRE Yol 7Hee 49 30008 WIE F7)9 o EY 1
(deck) 0.2 AA HAth &F AH9 Ichthys 7F2=A 9] Aaf|A Al 2~Hlo] Eojzt

FHE A4 Aol £ Hrj)

Fig.3.15 DLV 2000 of McDermott!2!
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Fig.3.16001 4 siAAId o] MFdxS vYepd ZA"d A -> A, §7F A
-> Well P&A(Plug and Abandonment) -> Pipeline 3§ -> & *]tj(Conductor) 3}
A -> Top-side 3| -> Jacket s A -> Site A4 -> 37 Monitoringd] o =
et

The Decommissioning Process

Planning

Site Clearance Inspections

& Remediation Permitting
" Regulation

T

Substructure
Removal &
Disposal

Well P&A

“DECOMMISSIONING”
The process of shutting down operations,
closing the wells, cleaning & making the
platform safe and removing, disposing of
or relocating facilities,

Topsides Removal
& Disposal Conduetor Pipeline

Platform Preparation

Removal Abandonment

Fig.3.16 Decommissioning Process!30]
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Fig.3.17o] Yeld RAAH, SSFZHE A dol a3 AHEZE Heavy
lift vessel, Frog cutter, Sub-sea specific shear/ processor, ROV, Internal jacket
and pile cutting, Band saw cutting, OCDV(Offshore Construction and

Decommissioning Vessel) s°] 2 Q3s}t}.

Length ol { hatl)
Braasd ]

| Bub-Bea Specitic Shear!Processor l RO

Fig.3.17 Equipment required for de-commissioning business(30]
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3.5.2 A9E HANG TF

= WA= Aee] SAARLe Fold BOEMFZ s oA vl )t
BSEE(QFH g7 H&=)<e] 2015 1€ 7]% 2 B43 Az s, 20104

FE 2014 71R
5 9tk 20159 1€ 7|Eo & w

Aol 1809 e, Alshol 80
4 m A RE UGTAE AAANG AFS BN AR o,
Table 3.9914 vepd ZAHE 1973dHH 2014371A] F 7,02470¢] FxEo] A
A=A 98% ol/do] Halol AXxH A=o|ty I 20159 1€ 7Fo = 2014
WA7A 45957071 al A E e, 99.6%7) Aallol A8 ASol AT

Z, 20019 o] F sl BESU Anl Ankol A A Aotk A

A =719 2l ApacheAtel ChevronAbsE AWk 108 59t wl= WA ZTke] A&

& oF 25% SAl A S 7] =Tz

Table 3.9 Dismantling of Gulf of

Mexico offshore plant(1973~2014c)(31]

Water depth(ft) Caisson/ v Floater All Percentage
well protector | platform (%)
<100 2,294 1,127 3 3,424 74.5
101-150 155 320 0 475 10.3
151-200 82 265 0 347 7.6
201-400 31 300 0 331 7.2
>400 0 12 6 18 0.4
All 2,562 2,024 9 4,595 100.0
Fig.3.18& H At S YZHE A A FolE Yepd dgzolth
n) = A Z ek A 2013 d ol 193742 FxE0] B g

o] J EHAHEAJT 201137 20128 RokE= HAA 2 QA EFo)

7H o,

Colle

_62_

ction @ kmou



350 ¢

300

W Structures
m Wells

T 2,000

250

- 1,600

200

Structures Decommissioned

2009

2010

201 3t

2013E

- 1,200

150 —

2011

2012

2013:

F1g.3.18 Gulf of Mexico offshore plant market trend(32]

Table 3.1001A4 Yehd AATH 20139 siAE F2E9 Ui,

100ft o3} a1,

ol4el Aoz wAHL

T4 200~400ft ©o s Fst= FERES 1
A o] &=(Caisson)3} 4 B &t (Well protecton)& Ea9 £

47185 1,

49 30%e A

Table 3.10 Ocean plant dismantlement market in Gulf of Mexico(32]

Wells Abandoned

A=
54

Ak o] o]

200 ft

Water Removed structure Abandoned well
depth(ft) | CAIS/WP FP All PA TA All
<100 99 58 157 249 209 458
101-150 6 10 16 51 166 217
151-200 1 5 6 57 88 145
201-400 2 12 14 89 79 168
>400 0 0 0 42 33 75
All 108 85 193 488 575 1,063
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= 20149 7o =2 2040@7HA] 4609 == FAEFH S, 2015W A A
309 I=rF F7FS 4909 o Edlar, 2050@71A] 5829 I-E=71A
718 Aoz A

Fig.3.19+= <= Oil & GAS UK A7 4% F=2] a4 Bl& A% HE
< YeRH g zo)t

2005\ ol A F-E] 2011 74A] Al W8 A SR sfnith st S-S
& g Aot F, AN A HE Yo FESHE AHl= MY &7
LA Ao, I ZIdSol AN Arle ey, A HE AE
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Fig.3.19 UK dismantlement cost forecast changel3?]
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“2014d BB 20509 ZoF F
72 =(60%), Subsea Well 90

o2 FAHAG” 3],

H(Well P&A) B8 Platform Well 1809

FEEA0RE X33 2709 o g A

2015 71 =l 2079 Aol A TEd
E Aoz Hda d=olA At TEH
Hop =3, 201480l F= thFEolA Y] FEHE A
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Fig.3.202 F=2] AFHCOP) 74 A

Graph 1: Number of COP declarations expected in the North Sea 2014-2040
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Fig.3.20 UK production discontinuance(COP) wells numerical forecast(33]



Fig.3.21¢9] 20143 Decomworld 2] &3l Ao sfAAIA A 25 &3t
i, &l Ao s e 201337E 20223 7HA] FARE A FH AL
469 T-&=(44%), TH AHFL 339 FLE=(B2%), EF AHFLS 259 FE=
(24%) 2 AW Hed, 95 A B BF AYoA L85 HEo] ¢ B
< olfre BEE ZFF 4o AojA] WEelth

“BHoAH= BPAY Don, CNR InternationalA}2] Murchison, MaerskA}2]
Leadon, PremierOILAF2] Glamis, ShellAle] Brent %! Goldeneye =7} A2
o Aoty =R A= BPAFS Miller =9} EndeavourAle] Renee/Rubie =
7} dfAle Eoi7Far, dH-ol A= EniAle] 470(Big Dotty, Dawn, Hewett, Little
Dotty)Z =, PrencoAle] 57) (Inde, Indefatigable, Leman, Thames, Welland)Z =
b AL el goln 32

3 8 ;" Y]

2013102022 GRACHH
44% = £4.6bn el .

£4.8 million ) N Bt

£10.1 million - > A4
£8 million ancitire A
per subsea explaration bp
: Miller Field

SOUTHERN

Forecast
Well P&A expenditure Expenditure
(including Irish Sea) from

£3.5 million 2073 o 2032 £
perplatformwell . 24% = £2.5bn*

£6.6 million *Incl. irish Sea
per subsea well

Fig.3.21 Demolition market forecast in the North Sea region(32]
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A A3} B Ao wa) olgAde FAYF st v FsE
A7oltt. olel A Hell Aol Al A AZU AL H7E7} 509 709) sA A

= 7HA A AEsta YA, obF ZleHo] Fol] FE53 Aol
20133 ASCOPE(Asean Council on Petroleum)ol| Al %3 Fydo} Ay

7}ol =22l ADG(ASCOPE Decommissioning Guidelines)ol] o]&}H, o}z 23 2

7l1& FE3 v 89 EAE A Hos FEfASHY QdFoxE &85t
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353 A% 7149 At B4

d= InterMoorAt= WA ZTko 4 APC(Anadarko Petroleum Corporation)AF7}
<4 'H £ Red hawk sparE ¢x&] A9 #A =% Garden Banks A& 876 &
(g4 5,200 fH)H JAFd=7F 242 Eugene Island AS 384EF(54 430 ft)
Aol W A A=E, FA LA sAE FfA A T 7HE 4l
Za, Spar ;¥ TFEREEE MACA vy JdFT FIxE ASAT=
RTR(Rigs-to-Reefs) W4l o2 A3 sjAd ZWHE|T
InterMoor A= Fig.3.22914 UElFH Red hawk spar 3jA] Z=2AHE=Z Q& &
gt2~E F<¢ 9 ) E(ballasting/deballasting) ok A B 2712 ARG FH S SHA A

A Z AT

Fig.3.22 Red hawk spar demolition scenel34]
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Fig.3.2§ i)ismantling project of AF offshore Decom!35]

_69_

Collection @ kmou



AF Offshore DecomAlE= Baf siA Z2HAEES 8317 & Fig. 3.2400 A
Uekd A E F e AE siA AdEe Bfska 9}1:}.

20050 =2 9¢o] FAZ slQte] Rogaland A Yol AR F WA 68,000 ni
Environmental Base Vats &l &l 23} 1980 = AEH =9 ¢ (Lerwick) &
Hol YR F AA 25000 nf Dales Voe djA 2+ Aol

Environmental Base Vats si#| ZHFA2 sdE 7|eAso] A5t
o, A HV eSS 27 2 AZEss Aol

Dales Voe sllA] ZFAe 5729 4ol 24 m 2 AA =, Z+F Heavy lift

Ak sl golsttks ol Utk B ABACSO] Ade FE 3
2FENEY AAH 9TL 3 o3 Qor FIM g A3 ARAA E
AE HA Faolth

Enwronmental Base Vats Dales Voe sHAIA

Fig.3.24 Dismantling workshop of AF group(3s]
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=
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Table 3.11 AF group offshore division financial performance by yeart3s]
(¢}

A &1 o] }(EBIT)
(Order backlog)

Al

=

36 AFEAE FUAY

o el

Wooow o o w4 R
3 ool o N Mo o -
- Bz B o
3 90 Jo O W PR g F P T
N s
ﬁ%%g_ﬁﬂwﬂﬂe_
M@ﬂ%%%W%W%
HEL%WL‘.W o — o°
P o = Hp PO o
BWZE %8 o
ils) X
aﬂ%m%ﬂ%ﬂ%ﬂﬁ
~ . —~ —
X - Jo B o % MW W .TM_L T
oy N M < T =
N | =
T F oy B > 5
oo o= . ™ o%o O o .
o X ) XOﬁL
o0 Jo 2 Wy = ]
ﬂ&wﬂ_ﬂ@wﬁﬂm%g
W 2o W P _aJwaW
X = ¢+ X = X
S R R R
T a3z E Xw R
TH 8 Oz Vol
@@Mm@@e_@m N
HOJI~1/!_V\LMO1F nmo,m.._‘l
\o)_é. —, Hp ﬂE
o 5 o 2 ® o % X
TERLITTRE o ou
N o . == W —
= = X N 0
SIS L
N O o O R
m_xmumvﬂﬂ%ﬁuﬂ?mﬂﬁﬂ
K No
Ao 8 g " Moo % T
T H BONORK oW TR

_71_

Collection @ kmou
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o
£

O
83 AFEHE 4Gl EAstE ALY 98%7F OSV 8§ wiso =& ]l
g AFTEERY FEALGD o T F AL A e =S
g g ZEIHES 43 AA, sie A= 714l
A&t 7ledS 43T & As EBS vidsof & Aotk

3.6.1 OSV Adute] F&/

OSV At FRel= 71e% 2o whet thefetd, OSV ARt & 71 2 <7}
mo gjoFd A9 AHTS(Anchor Handling Tug Supply vesseD+ 8 oFZ 2l

2 2 IGigE AslrA JHge] o]HA = 54 AF7FA o (Tug/towing)skal,
g7(anchonE W& AHks sfiddo] AHA A, S Fo] A3 3ol AlF 3ol
zE EE F UEE AN gdES ok =3 d7 @S (anchor
handling)S 93 &% <AX(winch) 2 A<l(chain)¥y EZ ANEH(rope
om, HEgFoly AHE FFste 7sxe & -
Aol THE 2AAMTE B aLARRF Artolm AA|7E B3R EAdo] Q.

AHTS AleF2 A5 vE[Break horsepower: BHP) 1%+ BHP ©]42& %

[e)
g olste 4y Adtoz FEIT Ey= FX(bollard pulde] 58 EY

=
o

=

=

=]

LSS
o}
=

Ll
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=

ol

ol

k1

X0 .
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F&A4 0] EoF AHTSY A7tE 243
ZPE A YA PSV(Platform Supply VesseD= SISFZHEC Ha3t RIGEH
AHE Tt BEFAYS AYste Ao g AL FoAA Ve 5
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o

A8 7FA|aL Utk PSV ARFS 3,000 DWT(Dead weight: 2 2] S-&)of 7Fo+H
(deck size) 750 ni ©]4S T&, 4,000 DWTe| & HZ 900 m ©o]dS oy
o= FF gk PSV AHube §‘r S w(cargo supply)sgo| F83t2= DWTS
#FARA L J|Fo 2 AMVME AA I

MPSV(Multi Purpose Support VesseD2 A-fAldolyt DPA2Hl,  An
(Fire-fighting) Al 2=8l, Z#Ql, 71" T34 & Y3 35 7Ies zE A4
ojlty. OSVel tt&z Al=ES ZHE AF7
Vehicles) 715<& F7lste 5 td3 7lss @A

Stby Vessel(Standby and Rescue Vessel)S & o=
th7lste] S5 WA A JAHE Fxsh7] A3 duto® A AAH 9
A7, 735 sol HAEHo A

CSV(Construction Support VesseD2 A2 X4 o2 wlo]xz Hx| nix|
A(Pipe laying barge) ZF<=A-41(DSV: Diving Support Vessel), 3}o]x 1EA
(Pipe carrier) 9] AFo] A tiZFY AAE &53HH Heavy lift crane Al A

& A= Hutolt),

=

o X

off
o
v
=
@)
=<
-
19
=
3
@,
=
@)
=
@
—
8
@
a

ASV(Accommodation & Support Vessel)2 Floatelo]glil = 3}, 3| =W E
FTete &9k AdEY HYE Al AT &
AFEE folx AFH o|FF A4, AE=E

ANA, @A F 35 THAA, 2 AL T TR Aol A AT

Crew Vessel2 FSV(Fast Support VesseDolglix 3lH AFI}=S AlE3HA
TEote At s FYPE 1o A ol 115 A3l sk Stby vessel
H&E 7= 3o HZ FSVeE d4&3 AlF AgAdS S8l 8= 875
Zetste FAIRIH], 1309 EolA 185 E Zol= =81l 25 EdA HPEEY &
TS5 UY 9 g2 3ES AA Jhsstes Astel Urke FAelth

SpVs(Specialty Vessels)v= 1zt ¢d 59, A& 59, AAL 359
S ERsta e Adtew EH JFE TS| S AAE Adutoln.

SpVsAlule] FFol&= ROV support vessel, SSV(Seismic Survey Vessel),
Electro magnetic survey vessel, Well intervention vessel, Well stimulation

vessel 5o Y TH36]
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Fig.3.25+= OSV FR/E uEhd 8ot

AHTS FSW MPSY

Stby Vessel Crew Vessel Utility Wessel

:\E'.
<

ALV Well Stimulation Vessel ROW Survey Vesse

Fig.3.25 Types of OSV136]
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3.6.2 AYEAE PF71E OSV AF

NFZHES o571 OSV AFL &AL NE, A4 A dA= &
S A FgAbEA A AHTS, PSV, Seismic survey vessel, Crew vessel ©] $lal
MLEA o= AHTS, PSV, DSV, Seismic survey vessel, Utility vessel, A§4FctA|
o= AHTS, PSV, Well intervention vessel, Utility vessel, Crew vessel, 3jA]
Alell = AHTS, PSV, DSV, Utility vessel s°] £t

Fig.3.26-> Markets and Markets®] 3|USFZHE AJoF7] OSV AFS e
W AFzollA AHTS, PSVE SGZHE o578 Hule] 234 FdH= i
AFds & F ATl

| 1 EXPLORATION m PRODUCTION DECOMMISSIONING

>

Period 13 years 2-4 years 74 -/;;@g years =

+ AHTS * AHTS .

- PSV +« Psy¢ * AHTS « PSV

+ Seismic survey « DSV + Well intervention = DSV

Type of OSV vessel vessel
deployed * Seismic survey vessel = Utility vessel
* Crew vessel «  Utility vessel
- Utility vessel
+ Crew vessel
Seismic Hea\ry PBT/ | AB/ Well Cable DSV/

Seismic
Sampling O
Drilling O @) O @] O (@]
Above-sea
installation o © © O o O o
Sub-sea
Installation o o gl o o o o o
Production O 6] O O &) @] O O
Well @)
stimulation © © o © © ©
Side
tracking o o 2 o
Additional
well drilling o o o o o O o o
Well
intervention © © © © © © © o
Disassembly Q Q (0] (0] (0]
Decommi-
ssioning © 9 © © o ©

Fig.3.26 Type of OSV ship by offshore plant life cyclel36!
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A7 AA HUZHE Mu| 2~ Aduk AdEdE MESFy B33} =3
OSV A zA712 2334 2 X3y B4 ¢ Table 4.19] Yebd A
2 20119 =5E 2016 6¥€7FA] ¢<4&9¥ A=(Continuous data)?] &= 43 H| 9]

HolEl & Excelol Al 2Adstgioh.

Sh
1%

ofl
i
e

Table 4.1 Continuous data for excel

Global
Global
offshore | Global Global Global Global Global
offshore
anchor offshore | offshore | offshore | offshore | offshore
construct ) .
v . handling | PSV rescue & | utility construct | OSV
r ion
e © tugs & supply salvage support ion order | order
platforms
supply bottoms bottoms bottoms status status
bottoms N J ) . .
. bottoms (unit) (unit) (unit) (unit) (unit)
(unit) ,
(unit)
2011 2,256 2,644 1,857 570 1,463 117 360
2012 2,372 2,754 1,976 587 1,515 126 452
2013 2,453 2,851 2,150 585 1,596 125 487
2014 2,541 2,917 2,339 584 1,698 117 412
2015 2,603 2,977 2,466 590 1,806 83 91
2016.06 2,636 2,999 2,507 587 1,828 23 1
Global Global
Global
offshore offshore i
offshore Dubai Brent WTI
construct oSV
. oSV | annual annual annual
Year ion . newbuildi
) delivery ) average average average
delivery ng index
status . (USD/bbl) | (USD/bbl) | (USD/bbl)
status , (million
, (unit)
(unit) USD)
2011 129 365 95 105.9 111.1 95.1
2012 117 326 90 109.1 111.6 94.2
2013 98 403 86 105.3 108.7 98
2014 99 412 78 96.7 99.3 93.4
2015 84 362 65 50.8 53.6 48.5
2016.06 37 103 66 36.8 41 39.5
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Fig.417} Fig4.2, Fig4.3> A9 A%53 dloly Excel #d& TAEAH
SALT =2 2 =(Upload) AlA A3 ALEM T FAAAET S 7539,
I A RIAE HAFED.

g S7Ie HYSHUE AHIAMS HES|HES 2T =8 (S8 BE] - Microsoft Excel
o O HOOtE 4 Ei=)

=y =) : =
7] $E B B 2 ES o uE e
i % . = =
zh% = r Lo HAE
A | [P0 26 B ][O 2] a5 ,*ﬁf - [BE LE] EEEE &
o 2= B | e
- Q i
B & D E I F K L I M N
Glabal Offshore . . Global Offshore
G'(;’::L‘g:':‘:'n‘:“ Anchor | Global Offshore G';::lf:z::"’ Global offshore | & | 3 Dubai Annual | Brent Annual | WTI Annual
Platiorms Botioms | Handiing Tugs | PSV Supply Samace | Ulility Support 0SV Order Newbuilding average average average
s & Supply | Botioms (Uni) | 5 ~SREOR | Bottams (Unit) | ©" i Status (Uni Index (million | (USD/bb) | (USD/bbD) | (USD/bbI)
Bottoms (Unit) usp)
2644 185 0 1463 105.9 111 95.1
2754 197 7 1515 1091 116 942
2851 2151 5 1596 1053 108.7 9%
2917 233 84 1698 %.7 9.3 934
2977 2466 0 1806 508 536 485
2999 2507 587 1828

File DataEdt Analysis Table & Chat Experimental Design  Online Calculator Help
hEdEd | ®BF | #e | @

6 select Data File (~.txt, *xIs) be

v 2 EE

[Eli=g-ix]

=4

Li PC

HES

Global_Of.. Global_Of.. Global Of.. GIODEI]OY Globa\Or Global_Of.. Dubai_An.. Brent An.. WTI_Annu..

GlobalOf... GlobalO.. | Gloval_Of.. Global Of
2 I i Ann... |Brent Annu... |WTI Annual.

Var. Naming \
[ Var. Type |

~ug I 8 x
File_DaaEdt Anabsis Table&Chan_Experm ign_Onling Calculaor_Hlp

LhEdd | By | g&@e | @
[ © = irame wave s w1 S sat< N enseee

Data Data Distibuton Associaton Investgator Analysis Table. Charl 00 PR USEAE AEGE Ega=a du Lo sk

Variable Name [vesr | 7 Global_Ofishore_Gonstructon_Piatiorms_Bottoms_Unit ] Global_Offshore_Anchor_Handiing_Tugs_and_Supply_Bottoms_Unit | i Global_Offshore_PSV_Supply_Bottoms_Unit ] Global_Offshore_Re iy mz ;vﬂ il i

Sampietio. | 0() 06 5] 06)
Feature ot Gontnuous Gontinuous Gontnuous g [ EX s r——
00 () [ - oy

(7 Empty
5 Ff 5Table result

I I I [ ¢ T 6 [ w [ 1 T s T x [ t [ wm [ ~ T o [ » [ o [ ®rW L Empty
icion P\mnﬂhng g9 P Sup s 5, S h4e 05V D408V _Delw v 1 Laverage ua_verageua_verage_USD_bbl & o chatresut
226 oG 11 50 17 360 129 % S 59 i1 91 TEmpty

2012 27s 1956 se7 i5s 125 ) 7 b ) 091 s | w2
2153 | 2881 2150 505 1,59 125 a7 % 0 3 053 087 | %80
2641 | 2917 23% £ 1,698 1 a2 % a2 b %7 593 s34
2603 2s1 248 590 1.806 & 9 8 %2 & 508 536 485
26% | 299 2507 £l 1828 2 1 7 103 & %8 110 38
© #712 HTBRE AUIZ0T HEARS 4B LRt x|
[ 1 |

Fig.4.1 SALT program data upload
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€ Advanced Analysis

Data | HTE. -~

Dependent Variable

Global_Offshore_C...
Independent Variable(s) Selected Variable(s)

- Var Name Feature Length Dubai_Annual_average_USD_bbl
Glabal_O...|Continuo... 6 brent- Al verage: LSh) bl
Global_O...|Continuo... |6 §WTI_Annual_average_USD_bbl
Global_O.._[Continuo... |
Global_0O...|Continuo...
Dubai

1 &

n.
WTI_Ann...

Interaction Variable(s) Sei'gcted Variable(s)
Dubai_Annual_avera Dubai_Annual_averay
Brent_Annual_avera Brent_Annual_averag
WTI_Annual_averag ¥ |WTI_Annual_average| ﬁ

G

© R71% AVFUE MHANY HESAEY VB =Rt
Fils DataEat_nalysis Table & Chart Calaulator_Help

hEdd | BY | Eme | @

- 8 x

Workspace,

. [DEom | [ Gowme ]

creation =

s
&

Dvessms

e e
S
Linear [T oo | 3 [ = | o [ |
Regression(Global_Offshore_Construction_Platforms_Bottom o Jwess[ 5 | s [ w0 [ s |
s_Unit)
1.2 Coofficiont Estimation
Contents
E T T e
L.Gltal Offibon Contstion Pitrms Botoms Ust
prpvi— e | e | am | e | e | smes
prae oy Doipms| wos | s | o | se | oo
L3 Covieim Bvitin TEE
B
= T T T T
1. Global_Offshore_Construction_Platforms_Botioms_Unit 1
Dux $710 AYEYE AUAYS HUAALA HE 220 Ry
* At Miahod iulsple LinseRegreion s =

1.2. Anova Table

== T el
S

[rmm [wosum | 5 [ s | s | wos |

@
o

TR NPBAE HHAGE GHHAES 4 LS sal
1

o vear

4] Global_Offshore_Constuction_Platorms._Botoms_Unit

4] Global_Ofishore_Anchor_Handiing_Tugs_and_Supply_Botoms

4] Global_offshore_PSV_Supply_Botioms_

4] Global_Offshore_Rescus_and_Saivags_Botiams_Unit

4] Global_Offshore_Utiiy_Support_Botoms_Unit
Global_Offshre_Consiruction_Order_Status_Unit

21 Variabls: Global_Ofishors_Canstruction_Plafiorms_Botta
lobal_Offshore_Anchor_Handiing_Tugs_and_

= 27.Variabls: Global_Ofishora_OSV_Order_Siatus
= 28 Variabls: lobal_Ofishore_Constuction_Delvery_Status,
= 29 Variabls: lobal_Ofishore_0SV._Dalery_Status_Unit

= 213 Variable: WTI_Annual_average_USD_pbl

(5 3Association Investigator Result
© S Emy

Jem
5 4 Advancea analyss esult

2 Linear Regression(Global_Ofishore_Constuction_Platrms_€

5 5 Table rsult

) Empty
5 5Chartesut
CEmey

Advanced Analysis ®

L4 €71 28 SUBLIC Association

.
Imiestigator O £21 HOH AT EABAE EHE 4 AALICH

Tasks ®

‘Advanced Analysis
Create Table

Fig.4.2 SALT program linear regression analysis result report
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Chart Wizard x
(s}

Description
Z1E SO 2= "Data” EEH A AES DFSUREH= HOIE E HA=5HH
B0 QBN BSPAEDGESR MARLICLOSEEHS: S MHE
M HEE 08 £ 2USLICH
Chart Name
|7Cunslrudman\aﬁurmszuﬂnmsiumli
X Variable
Chart Feature
1. Type - Linear Regression Line Var Name Feature Length
= = ~
2 Xaxis: Brent_Annual_average_USD_bb Global_Offshore_Con... (Continuous 6
. = Global_Offshore_0OSV... Continuous 6
3.Yaxs: Global_Offshore_Construction_Flz Global Ofishore OSV. |Continuous 5
4. Correlation Coeff. : Pearson Dubai_Annual_averag... Continuous 6
Elrem_a\.rmua\_ R 6
\WTI_Annual_average_..|Continuous 6 L3
@ ¥ Variable
= r
% Var Name Feature Length
g Year Continuous 6 ~
A i X B
Global_Offshore_Anch... Continuous ]
X abl Global_Offshore_PSY... Continuous 6
Yarable Global_Offshore_Res.__ (Continuous 3]
Global_Offshore_Utilit.. Continuous 6
Inhal Ofmbars O = = ™

| @Back | | Hextwb=i{=5/ Create || ¥ Cancel |
L

R SIYFUE M2 LY JBSFEY 2T ESsalt = o X
[s]

File DataEdit Analysis Table & Chart Design _Online Calculator Help

GEEE | BY |

9Brent_/ Annua\ |_average_| usn nm Glopal_Offshore_OSV_Newbuiding_Index_million_USD _ Brent_Annual avevage usD bbl,Global_Offshore_OSV. Newnmmmg Index_million_USD _ X-Y Graph 03:37 2.3

r
o

| EBpon || [ EpotchatFie L

Pearson correlation analysis
Jpggprson 1= -0.830514446280436, p = 0.0406537632067266

Data Data Distribution Association Investigator Analysis Table Chart [SESD At
‘ — — 1.Spreadsheet data
o Sone Delete [ Year
Bl “l L@ | = 4 Global_Offshare_Construc
No. Title Tag WMethod ~ Creation i]G‘WELWS"WEJ\"”‘WJ
1 Brent_Annual_average_USD_bbl_Global_Offshore_Anchor_Handling_Tugs_Supply_Batto... Brent Annual_average_USD_bbl,Global_Ofishore_Anchor_Handling Tugs_Supply_Botio.. XY Graph 0308 2% 2] Global_Offshore_PSV_Sup
2Brent_Annual_average_USD_bbl_Global_Offshore_PSV_Supply_Batioms_Unit Brent_Annual_average_USD_bbi,Global_Ofishore_PSV_Supply_Bottoms_Unit XY Graph 0314 23 g::zz: e me”;
3 Brent_Annual_average_USD_bbl_Global_Offshore_Rescue_and_Salvage_Bottoms_Unit  Brent_Annual_average_USD_bbl,Global_Offshore. Rescue_and_Salvage_Botioms_Unit  X-Y Graph 0317 23 ) Sionsl_ onshore.Gonsiud
4Brent_Annual_average_USD_bbl_Global_Offshore_Utiity_Support Bottorns_Unit Brent_Annual_average_USD_bbi,Global_Offshore_Utilty_Support Bottoms_Unit XY Graph 0349 23 5] Global_Offshora_OSV_ Orc
5 Brent_Annual_average_USD_bbl_Global_Offshore_Construction_Order_Status_Unit Brent_Annual_average_USD_bbl,Global_Ofishore_Construction_Order_Status_Unit XY Graph 0322 2% ¥ Global_Offshare_Construc.
6 Brent_Annual_average_USD_bbl_Global_Offshore_OSV_Order_Status_Unit Brent_Annual_average_USD_bbi Global_Offshore_OSV_Order_Status_Unit XY Graph 03:27 &
7 Brent_Annual_average_USD_bbl_Global_Ofishore_Construction Delivery_Status_Unit  Brent_Annual_average_USD_bblGlobal_Ofishore_Construcion_Delivery_Status_Unit %Y Graph 0330 23 1] Global_Offshore_OSV_Ner
8 Brent_Annual_average_USD_bbl_Global_Offshore_OSV. Delivery_Status_Unit Brent_Annual_average_USD_bbi Global_Ofishore_OSV_ Delvery_Status_Unit ¥ Graph 02:34 2 4 Dubai_Annual_average_U
|1/ Brent_Annual_average_US
4] WTI_Annual_average_USE
ata distribution result
1.Data and Variables Pr(
2. Data Distibution
24, Variable: Global_Of
22 Variable: Global_Of
23 Variable: Global_Of
24, Variable: Global_Of
26, Variable: Global_Of
26. Variable: Global_Of
27. Variable: Global_Of
28 Variable: Global_Of
28, Variable: Global_Of
240, Variable: Global_C
241 Variable: Dubai_A1
2412, Variable: Brent_An
23, Variable: WTT_Ann
ssociation Investigator Res
Empty

CECTLOCOTTLOCET

2640 w

L]
;

= 4 Advanced analysis result
2/ Linsar Regression(Global
Linear Regression(Global
Linear Regression(Global
Linear Regression(Global
Linar Regression(Global
Linear Regression(Global

3 = Linnnr B mransinniinhat ¥
>

2830

2420

2310+ 5
Chart ®

5 E;_N/ imﬁ X"‘Dﬂ
T T T T T 1 FRES

DML\D m

Brent_Annual_average_USD_bbl

Legend 1

< >

Global_Offshore_Ceonstruction_Platforms_Bottoms_Unit

1 im i3

r-1

[

Tasks Ol

Fig.4.3 SALT program correlation analysis result report

80

Collection @ kmou



42 E423% 2 1F

SALT =238 71538, 20119 =RE 2016\ 6¥€L71A Fulolf, HAES,
AR AL FEASF o] #7Ee WETE AA FERE Az AU4(Global
offshore construction vessels/platforms) A& F++= FFHS HAF3) A 4247
g =&t &9 2342 2d 7 2(Model summary), £4F £ %(Anova table),
A4 4 (Coefficient estimation) Al £/ A5 AUt

Table 4.2 =2 7f8oA AA SUYZHAE Az YA AEF] AA FX9}
AgslA mds B3 dFH ST A" ABAFR)E 0.99%, ZAHAAFR
square)«= FAATY AFolB=E 099, AAATE 1S ¥ F {171 Wi,
A" ARAT 0,995 A433s AEE £99 AY3)H nde Agsir)

aglar BAEHE AAA (AR square)e] = 0.975 ©o]7] wiFe] +£3E A
gsl7 nde st

BAE AAASE otde 4 (D 2L ¥Ho= A4k,

adjusted R* = R* - (1-R*)——— 1)
Hn— p—l
R? © AAAF
n TN A
p =H He 7
AA HGFERE Az AL ASHFTE \9)e vz 5 37 2d= 49

27153 Wee H Mdel A #F 2 xKStandard error of estimate)=
ANA AA A4 ke 72 sARDo] AR oldx] oAl

Table 4.2 Model summary
R R square Adj.R square | Std. Error of estimate
0.995 0.99 0.975 22.914
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Table 4.3 &4t &4 3% (Anova table)ol A= ¢ <&(Significance level)¥} 22

el 71 stell AR Ade T F e @S A Fe 9 o

Table 4.3 Anova table

Model Sum of square df Mean square F score p-value
Regression 104,644.743 3 34,881.581 66.435 0.015
Residual 1,050.09 2 525.045 NaN NaN

Total 105,694.833 5 NaN NaN NaN
@ Regression : A &3] mdle] AF=e Hdd W=F 2 A" FAFE
@ Residual : A3@3)7] =do] AWatA xate WHF 2 ALE SAZF=E

@ Total : T4 WE7F 7IA= ZE HEHF

@ F score : A¥3]7 299 Ages} &

® p-value : F score ¢ &%= 27l(Regression A%, Residual AH+%)&
ol &sf A4itH &= #

r
it}
of
)
o

Regression &0 Sum of square= 41¥37 BEd=Z A9 7bed H#Hd
SSR(regression sum of squares)= ©JH|&tal, A-F=(dhHe FHHGFT7E =AF7HE
I OB, AFE+= 302 YEhdT

Residual &= Sum of square= A¥F3|7] BFE AW oA Xste Ak HEF
Q1 SSE(error sum of squares)E <|v]sla, 2011@F-E 20161 6€7kA1] F 7HA
6 - 122 HA AFZ(Total d)= 55 YeRd L, AA AF=olA AF3H
ndo] 7= SYHS dfE W gk 5 - 3 ]2 & Residual &&ol A{= df= 2
£ Yehith

Mean squarex Sum of squareE AfF+=(df) & Ui 3 o]t}

NaN& A4tg dart gle 5ot

olgA ALE WMIFES oLl AFIF Rdo] HFIA opd A it 7HA

7 A (Statistical test)g 3t}
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bl A sug e HEE otk
ARTPAHO) : F% We) Meke A8 4oz Hy Bk (FA)
URMEHD - B5 W] wge AYHT How 4y s (HD)

A A A AEE A AR 9al F AL olgste, F score £ 4 (9}
2o WHOo 2 Mean square 34,881.581 ol 525.0455 Yo 66.435 o], AFH
A Aol A e shel, 251 AA Ael7A e,

F= 2

MSR : 37 mdo] Mrgst= W
i

MSE : 3|7 mdo] Hid 4 W

rr

F score 7} 242 MSRo] MSE Ht} mZthe ZAS or] &1, Ad 37 mdo]
8L A

A4rE F score oF Ag 37 2l AHE 3 3 23] AFE 25 o] &3
p#k(p value) Al4F A3} 0.015 £AS JeERHIL QlTh

o] 4(a, significance leveD)< 0.05 ¢} & 7|Fo 2 7S o, pat < a
ol7] Wl AFIHEE 7174 Ha tigrtE S A

%, 79 FF a=0.05 o}HdAME= A8 A 2dE FFsth= AEo|th

Anova tables B3l AR A% AF 34 22 AFS Zow Ugrh

AA HFERE Az AL AEZ FFS F= SHHSFE 2y 11 Jgg S
B3 Table 4.42 A4 3=A(Coefficient estimation) 3Eoll A A (Coefficient)= Zt

SHHFTL T4 dgdd e dFEHEAHE 39 Al9)S e, Std. Erre=
FAEH 3 A9 EF2xKStandard error)E VERATE
18] 31 Standardized coefficients EF3}H 3| AASG o]la, t-score = ZF =

g e 248 37 Ao folds #ad AZS e,

p #(p-value)& t scoreE o]g3 AxtdE FE %ALO]E}
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Table 4.4 Coefficient estimation

o Standardized
Coefficient | Std. Err . t-score p-value
coefficient
Intercept 2,885.951 51.824 NaN 55.687 3.223E-4
Dubai
annual
44 .474 9.948 9.726 4.47 0.047
average
(US$/bbl)
Brent
annual
-61.132 9.64 -13.346 -6.342 0.024
average
(US$/bbl)
WTI
annual
15.396 3.066 2.819 5.021 0.037
average
(US$/bbl)

AEs7 2 4 32 oot 2

Yza;+ta X, +a,X, +ta, X, +¢&

Y : 1= Clobal offshore construction vessels/ platforms A&

ao : 74 (intercept)

Xy ,a, o FHbOl #7F W 9
Xz ,a, : BAESR 7} A4 &
Xs ,a; @ AF AR SEF
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AR 2de T AF3A 4 W= ot 2o

o

= 2,880.901 + 44.474 X, + -61.132 X2 + 15.396 X3 (4)

5, Frkel f7kel A9 FA" 37 At 44.474 ©]7] g2l Frke] 4
=2

Iz Az Au HBFE Frkshe A0

2
jiw
x
Ju
X
)
:?L_"
o2
[
=
m
>

L.

AEFE S7Hd 202 53] & F ok

ol WIHE BHAEf fr7b= 37 AT %ol 61132 o]7] o, BAER
7V7F Z7betE MA SGEFHE Ax AP AEFLS asts o= F33)] &
T AT

p value & 19 FF& ol &3k, FARIIT AA SGSHE Ax XY A

B o = dgFo] AARZ oulr} =4 7 7 A (statistical test)= g+t

M A 1 kel fo A AYFAE Az ARM ABF) T J
24

A 27HAHO) - —?H}Ol%t— A NFBAE A2 AQH MBI GF& F
A e (o -

HEHEHD - FulolfE A SGEAE Az AAH HEF) FFE

=t (a, = 0)
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4 A% 2 BAERTL AA AFBAE Az AQH Bl T 4T
LRE
ARAMH) : BAEFE AA AFBAE A2 UM AP FFe F

A et (@, = 0)

H@7HAHD 0 BAERE AA NSERE Az YA AE5F) JFS
=t (@, = 0

714 AA 3 MR AL 2ASGT) AA HYZNE AR A YA AEB G F
= 9% B4

AZZFEH0) : AHE BA2A ZFASGE AA SUZHE Az Y HE T o
s A 2=t (0, = 0)

HP7FEHD @0 AFE QAR FHASE A A SYZAHE Ax YA HAEZ

o

W AR 4 Fulolg, HAES AME HA2: 2S94 2% 0O w AA
UZHE Ax YA ABZGE BA

:H“tly‘ FEMHO) : a0 =0

H7FEMHD @ a0 = 0

ZF FAF7PE AT AA YERE Adx AP AEF dgol Fe 4T
o g 7 AE< 9 T AF < Ao,
T score Atk 2 ofef o] 4 (5o 2ot

_ Coefficient
Std Lrr

®)

A" SFulol - t-score & 4.47, BHIAEF t-scores —6.342, AR A~ FH

£ t-score= 5.021%2 F=4t}.

_86_

Collection @ kmou



t-score #F} AFE (FEF - FHHAF £ - D =6 -3 -1 =28 °o|&3
pats A4kt A Fubolf 0.047, BAESR 0.024, AR At F2F 0.037
A3 gho] FE3

2 4F(a, significance level)< 0.052 7FA S wf Fulolf, BEAER, AF
AL FAF 77 25 pak < a o)) Wi, AFIHE S Z1gskal gk
= A9 stod, Fo| FF a=0.05 o}HE VIFo® FHIOlf, BAER
Atz TR 7t A AGERE Az AL AEZ dFe Fvde 2E

2 WY % ok

Figdds EA54 SALT =282 715sle], nadEd &
2 AAs] AA fYERE dx AL AEFae] dddA £4e dErd
g zolty, ZLef ol A 1)rE‘r‘dr AAE HAER {717 S7F obd AA sd=
PE Az AL AEFE Taste 9 A8BAE Y Sioh

v]oj=o] A#BA (Pearson correlation coefficient) &4 ol A A#A 5 r& of
ot 22 WE AAs F W 3 AABATE 230 F5S et

Hz

[‘_.u

-1.0 =1 = -0.7 ¢ Wl Fs S FEHA
-0.7< r = -03 : A% S FHaA

03 < 1 = -01: oF3 ()] FHAA

0.1 < r = -01: 4334 =

01 < = 03: 93 FHe ZHdA
03< 1= 07: 7% FHe ZHHA
0.7< r = 1.0: v-% 23 Ko ZHaA

TRzl tebd 1 - -0.83 o] BE Wi FF S AuBATL Utk

_87_

Collection @ kmou



.‘:

c

= Pearson correlation analysis

n

£ Hhgarson :r = -0.830514446280496, p = 0.0406537632067266
S

0
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o

et
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Q. 2530 u
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© |

2 2420-
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Fig.4.4 Global offshore construction platforms bottoms correlation analysis result

Table 4.5= EAE4 SALT 22138 71&3ste] /7o Wy} sfdE#
AMul 2z Adut Ad AEZFS GFdg, =88, OSV AxA7tel mAe 3
of W3 AMYPIAEA ARz =2l JQModel summary)e] EAATF(AR
square)aty B4k EXFE(Anova table)ollAd FEFH  pikp-value), AlFF
(Coefficient estimation)ell 4] &% pak(p-value)= YERA Fo|t} T8]al B
Ef {7 7o o A

shel FBBAE BHT FBAFC) FE b

ool

>
>
op

}# A 4=(Pearson correlation coefficient)=S
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Table 4.5 Analysis result

Division

Model
summary
Adj.R
square

Anova

p-value

Coefficient estimation

Dubai
p-value

Brent
p-value

WTI
p-value

Brent
pearson

correlation

(r)

Global offshore
construction
vessels
platforms
bottoms

0.975

0.015

0.047

0.024

0.037

-0.830

Global offshore

anchor handling

tugs and supply
bottoms

0.955

0.027

0.076

0.04

0.058

-0.808

Global offshore
PSV supply
bottoms

0.997

0.002

0.01

0.004

0.004

-0.858

Global offshore
rescue and
salvage bottoms

0.72

0.163

0.082

0.077

0.865

-0.516

Global offshore
utility support
bottoms

0.997

0.002

0.014

0.006

0.006

-0.908

Global offshore
construction
order status

0.792

0.122

0.364

0.418

0.892

0.927

Global offshore
OSV order
status

0.97

0.018

0.199

0.194

0.279

0.970

Global offshore
construction
delivery status

0.621

0.218

0.892

0.868

0.462

0.887

Global offshore
OSV delivery
status

0.021

0.526

0.628

0.591

0.739

0.698

Global offshore
oSV
newbuilding
index

0.984

0.01

0.055

0.03

0.078

0.934
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B4 Az A4 FAH(Coefficient estimation) =A1571 pak(p-value)e 9
4=(a, significance level) a=0.05 o} E 7|FoE AlA HUZHE Ax A YA
(Construction vessels/platforms) Al &= FH;E AAAPSV/supply) HEZF,

g2 g g Utility support) AEZFL A 771 5 pik(p value) < a ©]7]

w &, Futelf, BAER, AR dix FHAFE AA AFEHE A= A
2E 9%s 0

A, FAE ALA, FEEE LA HEZo|
FHbolf, AR HAl2: FEFo ke 3 el A YAl (Anchor handling tugs

and supply) AEZl & FA @i BAESR 7P AL A5

MA NF FZ2d[Rescue and salvage) AEZFd MA HFZSHE A=z LA

T A, AA AGESVE dx AL JE =, AA S

s

A= L {Fo F=(q, significance level) a
#(Anova table)®] pzk(p value) > a ©]7] wj&ol, Ja&F

HozE RAYFIT

BHHER

& 2}
3l wEdAd, AEdF, 05V Al

B
e
N
N
i
s
2
rf
o
r 2
2,
:\I
o
Q)
o
a
o
=
Q
Q
=
=
@,
=4
=
=

coefficient) & AH&8l H#AA 4% A3 AA YZFHE Az Add A&H
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3 5

Table 5.1& 2011 194 32E 20161 627H4 A f7F BAARE o) &
s ABTUSSDD F71E e ot

Table 5.1 Oil prices data (US$/bbD)
Time Dubai Brent WTI Time Dubai Brent WTI
2011. 01 92.5 96.8 89.5 2012. 01 109.5 111.0 100.4

2011. 02 | 100.2 103.9 89.7 2012. 02 | 116.2 119.3 102.3
2011. 03 | 108.5 114.6 103.0 | 2012. 03 | 1225 124.9 106.3
2011. 04 | 115.8 123.3 110.0 | 2012. 04 | 117.3 120.0 103.4
2011. 05 | 108.0 114.3 101.3 |/2012. 05| 107.3 109.7 94.7
2011. 06 | 107.5 114.0 96.3 2012. 06| 94.4 95.2 82.3
2011. 07 | 110.2 116.8 97.3 2012.°07 1 99.1 102.7 87.9
2011. 08 | 105.0 110:1 86.3 2012. 08 | 108.6 113.0 94.1
2011. 09 | 105.8 111.5 85.6 2012. 09 | 111.2 112.9 94.5
2011. 10 | 103.5 109.1 86.5 2012. 10 | 109.0 111.6 89.5
2011. 11 | 107.9 110.5 97.3 201211 | 107.3 109.3 86.6
2011. 12 | 105.5 107.7 98.7 2012. 12 | 106.4 109.2 88.2

Annual Annual
average 105.9 111.1 95.1 - 2 109.1 111.6 94.2

2013. 01 | 107.9 112.7 94.8 2014. 01 | 104.0 107.7 94.9
2013. 02 | 111.1 116.2 95.3 2014. 02 | 105.0 108.9 100.7
2013. 03 | 105.6 109.0 92.9 2014. 03 | 104.4 107.7 100.5
2013. 04 | 101.7 102.8 92.0 2014. 04 | 104.6 107.8 102.0
2013. 05| 100.3 102.8 94.7 2014. 05 | 105.6 109.4 101.8
2013. 06 | 100.2 103.1 95.8 2014. 06 | 107.9 111.8 105.2
2013. 07 | 103.6 107.7 104.7 | 2014. 07| 106.1 107.4 102.6
2013. 08 | 107.1 110.8 106.6 | 2014. 08 | 101.9 102.6 96.3
2013. 09 | 107.9 111.6 106.2 | 2014. 09 | 96.6 98.0 96.7

2013. 10 105.6 109.3 100.5 2014. 10 86.8 87.8 84.4

2013. 11 105.5 108.0 94.0 2014. 11 77.1 79.3 76.4

2013. 12 107.5 110.7 97.9 2014. 12 60.2 62.8 59.3

Annual Annual

average 105.3 108.7 98.0 average 96.7 99.3 93.4
- 99 -
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2015. 01 45 .8 49.8 47.3 2016. 01 26.9 31.9 31.8
2015. 02 55.7 58.8 47.3 2016. 02 28.9 33.5 30.6
2015. 03 54.7 56.9 479 2016. 03 35.2 39.8 38.0
2015. 04 57.7 61.1 54.6 2016. 04 39.0 43.3 41.1
2015. 05 63.0 65.6 59.4 2016. 05 44 3 47.7 46.8
2015. 06 60.8 63.8 59.8 2016. 06 46.3 499 48.9
2/4 qtr.

2015. 07 55.6 56.8 50.9 average 36.8 41.0 39.5
2015. 08 47.8 48.2 42.9

2015. 09 458 48.5 455

2015. 10 458 49.3 46.3

2015. 11 41.6 459 42.9

2015. 12 34.9 38.9 37.3

Annual

average 50.8 53.6 48.5
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Table 5.20l 4 Table 5.5+ 2011'd ¥ 2016d 69471A 9] AMA HFZHE A
Hl 2~ Al A8 A5 B3de, Adxds, OSV AxA7EE YEhd #olth

Table 5.2 Global offshore service industry bottoms and backlog status

(Unit)
Construction Backlog/
vessels/ 2011 | 2012 | 2013 | 2014 | 2015 | 2016.6 | Backlog | bottoms
platforms (%)
Crane vessels 251 260 266 267 271 271 4 1.5
Pipe layers 156 168 172 177 175 173 5 2.9
Cable &
flexible pipe 99 100 102 112 114 119 11 9.2
layer
Transportation
/heavy lift 108 115 115 117 126 135 32 23.7
Offshore
launch bare 550 568 581 586 588 587 0 0
Self-elevating
installation 289 300 309 322 336 345 43 12.5
Wind turbine
installation 15 24 28 32 33 34 3 8.8
Jack up
accommodation 21 25 28 30 34 34 10 29.4
Floating
accommodation 33 37 42 45 54 57 29 50.9
Accommodation
barge 159 169 177 183 186 185 7 3.8
Multi-purpose
support 219 241 264 297 310 317 65 20.5
Dive & ROV
support 127 126 131 137 142 143 27 18.9
Dredgers &
stone 229 239 238 236 234 236 17 7.2
discharge
Total 2,256 | 2,372 | 2,453 | 2,541 | 2,603 | 2,636 | 253 9.6
Anchor Backlog/
handling 2011 | 2012 | 2013 | 2014 | 2015 | 2016.6 | Backlog | bottoms
tugs&supply (%)
Very large >
16K bhp 156 170 182 196 203 205 16 7.8
Lafgebhlg‘“aK 190 | 191 | 193 | 194 | 204 | 203 | 25 12.3
Medmggp&lm 320 | 342 | 354 | 360 | 364 | 367 | 39 10.6
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Small 4-8K | 4 153 | 1991 | 1274 | 1,311 | 1,347 | 1,362 | 99 7.3

bhp
Very small <
4K bhp 286 286 280 276 271 269 0 0
AHT 529 544 568 580 588 593 11 1.9
Total 2,644 | 2,754 | 2,851 | 2,917 | 2,977 | 2,999 190 6.3

Backlog/
PSV/supply 2011 | 2012 | 2013 | 2014 | 2015 | 2016.6 | Backlog boEto)ms
%

Very large > | on4 | 266 | 343 | 428 | 482 | 501 | 118 23.6

4K dwt
Lafg§W§‘4K 305 | 329 | 371 | 421 | 457 | 483 | 82 17.7
Medhﬁtz‘% 178 | 182 | 194 | 202 | 205 | 210 | 15 7.1
Smaélwi 2K | 894 | 903 | 924 | 936 | 948 | 951 11 1.2
Crew/fast
supply 276 | 296 | 318 | 352 | 374 | 382 23 6
Total 1,857 | 1,976 | 2,150 | 2,339 | 2,466 | 2,507 | 249 9.9
Backlog/
Rescue &
salvage 2011 [ 2012 | 2013 | 2014 | 2015 |2016.6 | Backlog boEE/;))ms
ERRV 306 | 336 | 339 | 347 | 348 | 346 10 2.9
Oceat?l ggomg 264 | 251 | 246 | 237 | 242 | 241 11 4.6
Total 570 | 587 | 585 | 584 | 590 | 587 21 3.6
Backlog/
Utility support | 2011 | 2012 | 2013 | 2014 | 2015 | 2016.6 | Backlog boEE/o)ms
0
Maintenance 106 111 118 133 146 150 14 9.3
Utility/workboat | 674 682 704 719 747 751 10 1.3
Other support | 683 722 774 846 913 957 27 2.9
Total 1,463 | 1,515| 1,596 | 1,698 | 1,806 | 1,828 | 51 2.8

Data : Clarkson research service
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Table 5.3 Global offshore service industry order status

(Unit)
Division 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016.6
Construction 115 117 117 126 125 117 83 23
Crane/cable/pipe
layer 16 14 24 11 24 35 5 0
Transport
(H.Lift/barges) 71 35 33 17 12 21 2 15
Self-elevating/
wind turbine 12 20 11 26 14 27 23 5
Accommodation
units 5 10 13 25 26 21 12 2
MSV/DSV/ROV
support 7 22 34 44 45 33 31 1
Dredgers &
stone discharge 4 16 2 3 4 7 10 0
AHTS® 161 143 90 100 128 147 36 0
AHTS>12,000 bhp 6 16 14 11 16 36 5 0
AHTS
8000~12,000 bhp 25 35 3 8 9 30 14 0
AHTS<8,000 bhp 79 70 51 66 89 70 14 0
AHT 51 22 22 15 14 11 3 0
PSV?) 67 155 195 228 232 150 20 0
PSV/supply>4.000 | 95 |85 | 91| 102 | 85 | 78 | 6 0
w
PSV/supply
3000~4.000 dwt 9 40 64 50 73 32 6 0
PSV/supply<3.000 | 95 | 42 | 28 | 36 | 38 | 21 | 3 0
w
Crew/fast 14 18 12 40 36 19
Rescue &
salvage 21 15 12 19 20 14 3 1
Utility support 45 67 63 105 107 101 32 0

Data : Clarkson research service

6) AHTS(Anchor Handing & Tug Supplier) : i YZHEES
e HSFEWETL AGG ol AF FolZE IS F JUEE FdA 1A=
= Auh

7) PSV(Platform Supply Vessels) : Z&3:EF A YA oW Standby vessel, AHTS 53 A =F
OSV(Offshore Support Vessel)2 o
PSVE Offshore facilityoll 2 L3}
oju} Bao wat sxU9 olF

N
r

tlo "=
O
;o
e =
il
18
s e
o of>
[0 P‘l['
p
i
M
> L
= =
0
E
<
o
=
o
<
<
I
A
@,
rlo
ey
=~
@
!
7w
=
(=
jn)
7

Collection @ kmou



Table 5.4 Global offshore service industry delivery status

(Unit)
Division 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016.6
Construction 155 180 129 117 98 99 84 37
Crane/cable/pipe
layer 19 22 11 22 13 20 10 5
Transport(H.Lift
/barges) 50 77 49 24 28 10 14 9
Self-elevating
Jwind turbine 17 19 14 20 14 17 15 10
Accommodation
units 34 19 11 14 18 11 21 3
MSV/DSV/ROV
support 30 37 31 24 29 38 22 8
Dredgers &
stone discharge > 6 13 13 6 3 2 2
AHTS 263 270 196 135 128 92 85 32
AHTS>12,000 bhp 40 48 19 18 20 18 19 3
AHTS
8000~12.000 bhp 34 37 27 25 16 10 11
AHTS<8,000 bhp 137 125 113 72 63 50 45 20
AHT 52 60 37 20 29 14 10 5
PSV 141 106 82 126 179 203 140 43
PSV/supply >
4.000 dwt 29 21 34 62 77 86 55 19
PSV/supply
3000~4.000 dwt 29 28 14 25 42 50 36 6
PSV/supply <
3000 dwt 53 35 25 24 38 33 27 10
Crew/fast 30 22 9 15 22 34 22
Rescue &
salvage 19 25 22 13 12 14 25 3
Utility support 91 54 65 52 84 103 112 25
Data : Clarkson research service
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Table 5.5 Global offshore OSV newbuilding index

(US$ million)

Division 2011 2012 2013 2014 2015 2016.6
Offshore support vessels
AHTS 23,000 bhp - 107 99.2 82.3 63.6 66.7
AHTS 18,000 bhp - 71 66.7 56.2 434 455
AHTS 10,000 bhp - 24 23 24.5 22.5 22.5
AHTS 5,150 bhp - 10 9.5 10 9 9
PSV 4,900~5.000 - 587 | 553 | 425 | 318 | 327
PSV 3,200 dwt - 36.5 34.1 24.7 19.1 20
OSV newbuilding
index 95 90 86 78 65 66

Data : Clarkson research service
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Linear

Regression{Global_Offshore_Construction_Platforms_Bottom
s_Unit)

Contents

1. Global Offshote Congraction Plaforms Bottoms Unit
1.1. Model Sumin aty

1.2, Anova Tahle
1.3 Coefficient Estim ati on

1. Global Offshore Construction Platforms Bottoms Unit
*Data: 77 7HG HYEHE A= At AFAARS Ay =Fxls

* Analysis Method Multiple Lineer Regression Analysis

* Dependent Variahle: Global Offshore Constuction Platforms Bottams Unit

* Independert Variable(s): [Duba_Anmmial average USD bhl, Bremt Animiel average TTSD b,
WTT_Arntmal_average USD_bhl]

1.1. Model Summary

K R Square | Adj.R Square | Sid.Ermor of
Estimate
0995 0.5 0.575 22914
1.2. Anova Table
Model Sumof df Mean Square F zcore pvahe
Square
Regession 104,544 743 3 34,881.58] A8 435 0015
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Model Svmof df Mean Syuvare F score pvahe
Soquare
Eesidual 105009 2 525045 Hal] Hald
Total 105,854 333 5 Hal{ Hal] Hald

1.3. Coefficient Estimation

Coathiriend S5td. Exr Standardied t-2coTe prahe
Coeff
Intercept 2535951 51824 Hal{ 55487 3 ERE4
Lubai_fmnmal 44474 Q.545 9.7 447 o047
_average I3
L1 bbl
Bremt Anmal H1.13 954 -133s5 £342 004
_average I3
L' bbl
WL Arvoaal 15356 3.068 2819 5021 0037
avermge USD
_bhbl

Fig.5.1 Global offshore construction platforms bottoms linear regression analysis result

Pearson correlation analysis

27P5%a_rson :r=-0.830514446280496, p = 0.0406537632067266
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Fig.5.2 Global offshore construction platforms bottoms correlation analysis result
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_Bottoms_Unit)

Contents

1. Globa Offshore Anchor Handling Tugs Supply Bottoms Unit
1.1. Model Summary
1.2 Anowva Tahle

1.3 Coefficient Estimation

1. Giobal Offshore Anchor Handliing Tugs Supply Boftorns Uinit

*Data: 1 7H HYEUE Aa) L et AP ARH 40 =Fxls
* Andlysis Method Multiple Linear Regression Analysis
* Dependent Varidble: Globa Offshore Anchor Hendling Tugs Supply Bottoms it

* Independert Variable(s): [Dubal Arvmal average TS0 b, Bremt Anemal average TSD bkl
WTT Arvwmal average USD bhl)

1.1. Model Summary

E R Syuare AdjR Syuare | Sil.Ermor of
Eslimate
0591 0.5 0955 B1E5
1.2. Anova Table
Mode Sumuof df Mean Squware F scoxre pvahe
Squate
Regmssion 2481 48 3 2718 35342 ooz
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Mlode Sumof df Mean Square F scoxre pyvahe
Square
Fesidual 1596.52 2 B4R 6 Hall Hal
Tital 4,178 5 Hall Hall Hall

1.3. Coefficient Estimation

CosfBiriemat S5id. Exr Stand ard ed t-2c01e pyahe
Coedf
[rteirept 323757 5872 Hall 49 09 4. 147E-4
Dubai_fmnmal 43108 12545 9.987 3409 007
_average 115
D bbl
Brent Ammal 58 505 12253 -13.762 4 B35 0.04
_average US
D bbl
WTT Armmaal 15455 3837 2008 3065 ooss
average TSD
kbl

Fig.5.3 Global offshore anchor handling tugs supply bottoms linear regression analysis
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Fig.5.4 Global offshore anchor handling tugs supply bottoms correlation analysis result
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Linear Regression{Global_Offshore_PSV_Supply_Bottoms_Unit)

Contents

1. Global Offshore PV Supply Bottoms Uit

1.2 Anova Table
1.3, Coefficient Estimation

1. Global Offshore PSV Supply Bottoms Linit

*Data: 77 7S Y EHE Aul2 A} AFHAREH 4% =8 xls

* Analyeis Method Mdtiple Linear Regression Analysis

* Dependert Yariable: Globa Offshore PAV_Supply Bottoms Tnit

* Independent Variakle(s): [Dubal_Anmial average TTSD bhl, Brent Avnimisl average TSD bhl,
W Animal average 15D bil)

1.1. Model Summary

R RS5quare | AR Syuare | Sil.Frmr of
Estimate
0599 0.5999 0997 14355
1.2. Anova Table
Mlodel Sum of df Mean Squate F score pvale
Squame
Regmssion | 35273725 3 117,578,242 SMELE nooe
Residual 412 108 2 206,054 Half Half
Tetal 353,146 8733 5 Half Half Half
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1.3. Coefficient Estimation

Coeffiriend 5id. Exr Stamd ard ted tecoTe pvalue
Coaff
Irteicept 2900725 32486 Hal 29 348 1.252E-4
Dubai_fnmal £0.821 .27 7.2 275 0.01
_average 1S
D bhbl
Bremt Anmal o918 f.0% -11.13 -1543 0004
_average 5
D bl
WTT A rpmal 30187 1521 3024 15714 0004
avermge USD
bl

Fig.5.5 Global offshore PSV supply bottoms linear regression analysis result

Pearson correlation analysis
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Fig.5.6 Global offshore PSV supply bottoms correlation analysis result
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1. Globa Offshove Rescue ated Salvage Bottoms Uit
1.1. Model Swmim aty

1.2 Anova Table
1.3 Coefficient Estithation

1. Global Offshore Rescue and Salvage Boftoms LUinit
*Data: 77} AYEHE AL At AP AR H 4y =& xis

* Analyeis Method hMutiple Linear Repgression Analysi s

* Dependert Variable: Globad Offshore Fescue and Salwage Bottoms Unit

* Independent Variable(d): Duba_ Anmial everage USD bkl Brent Arwmid average TSD b,
WTI_Antmal average TSD hid]

1.1. Mode! Summary

E ESyuare | AR Sqpeawe | Sil.Ermx of
Estimvaxte
04z [.258 07 3.751

1.2. Anova Table

Model Sum of df Mean Squwmie F score prahe
Squate
Regmession ZEE3 3 742351 520 0163
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MMode Sumuof df Mean Square F score pvalue
Square
FEesidual 214 2 1407 Hall Hall
Ttal 290833 5 Hall Hall Hal
1.3. Coefficient Estimation
Coaffiriom S5id. Exr Stand ard ed t-zcore prvahe
Coeff
Trteiept £13274 2454 Hall 72289 13513E-4
Dubai_fnmal 5318 1% HBes 3264 noE
_average U5
D bkl
Bremt Anmmal -5357 1.578 -H.008 -3394 oo
_average U5
D bkl
WTT_Arpmal -0.0e7 s -03 0193 N8RS
average TSD
_bhbl

Fig.5.8 Global offshore
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Fig.5.7 Global offshore rescue and salvage bottoms linear regression analysis

rescue and salvage bottoms correlation analysis result




Linear

Regression{Global_Offshore_Utility_Support_Bottoms_Unit)

Contents

1.1. Model Summary B B
1.2 Anowva Tahle
1.3 Coefficient Estimat on

1. Global _Offshore Ultility Support Bottoms_Unit

*Data: 77 7HF Y EHPE Aul 2 Hut AP ARH Ay =F s

* Analysis Method Multiple Linea Regression Analysis

* Dependert YVariahle: Global Offshore Ttility Support Bottoms Uit
Ep ~ Uty Support | a

* Independert Vatiakle(s): [Dube_Antmisl average TTSD bhl, Brent Anwmisl average USD b,
WTT_Anmial_average TS0 k)

1.1. Wodel Summary

K ESyjuare | AR Square | Si.Ermr of
Estimate
0599 0599 057 BIS
1.2. Anova Table
Mlodel Sumof df Mean Squaie F score pyvahe
Square

Regiession 114,299 255 3 35,099 752 591 554 npoz
Fesidual 122745 2 B4 372 Hall Hall
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Blodel Sumof df Mean Syuare F score pyvahe

Total 114,428 5 Hall Hall Hal

1.2, Coefficient Estimation

CoafBrient 5id. Exr Standard ted t=come prahe
Cooff
[rtercept 4055 855 18144 Hal 113.514 TEE-5
Dubai_fmmal 29041 3433 £.10 ACC) ool4
_average U3
D kbl
Bremt Anrmal A4 275 3375 2418 -13.295 0o0s
_average 135
D bkl
WTT_Awmmaal 13755 1.0 2478 1285 0o0s
avermge USD
_bkl

Fig.5.9 Global offshore utility support bottoms linear regression analysis result

Pearson correlation analysis
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Fig.5.10 Global offshore utility support bottoms correlation analysis result
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1. Global Offshore Congriction Order Status Tt
1.1. Model Sumin aty
1.2 Anova Tahle

1.3 Coefficient Estimation

1. Global Offshore Construction Order Status Unit
*Data: 7 7HY HYEHE MulL Aot AUH AR Y 49 =& xls
* Analysis IMethod: Multiple Lines Repression Analysis

* Dependert Varighle: Global Offshore Construction Order Status Unit

* Independert Variable(s): [Dube_Arrnial average TSD bR, Brert Anemal average T3D b,
WTT Anrnal average USD bhl)

1.1. Model Summary

K E Square | AdJR Syuare | Sil.Ermox of
Estimate
0957 097 0.7 18342

1.2. Anova Table

Model Sumuof df Mean Square F score pyvalue
Square
FReagmession 7410809 3 2470203 T34 01z

- 116 -



Model Sumof df Mean Square F score pvahe
Square
Residual A12891 2 355445 Hal Hald
Total 2035 5 Hal Hal Hald

1.3. Coefficient Estimation

Cooffiriomit Sid. Exr Stamd ardimd t-2core pvalue
Coaff
Intercept 30,8018 41485 Hal 0738 0537
Lubai Anmal 9282 7954 734 1.185 0384
_average (IS
L' bbl
Brent Anmial -1EH n? -A.161 -1.011 0418
_average (IS
D kbl
WTT_Armmal -0.377 2454 025 01 nas2
average [ISD
_bhbl

Fig.5.11 Global offshore construction order status linear regression analysis
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Fig.5.12 Global offshore construction order status correlation analysis result
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Linear Regression{Global_Offshore_0OSY_Order_Status_Unit)

Contents

1. Globad Offshore O3V _Order Status Tnit

1.2, Anova Table
1.3 Coefficient Estimation

1. Global Offshore OSV Order Status Unit

*Data: 1 7H G EUE MdlL Het AP ALY 48 =& xls
* Andlyeis Method Mdtiple Lines Fegression Analysis

* Dependent Varighle: Globa Offshore OS5V Order Status Tt

* Independert Varlable(s): [Dube_Anral average TS0 bl Bremt Avemaal average T3D b,
Wl Amtmal average TSD hhl)

1.1. Wodel Summary

R RSquare | AdjR Square | Sil.Frmor of
Estimate
0994 0988 037 35503
1.2. Anova Table
Blode Sumuof df Mean Square F score pyvahe
Syuame
Regmssiom | 204,776 534 3 #8258 843 1% onls
Residual 2,520 906 2 1260453 Half Hall
Tatal 27,2975 5 Hald Half Hall
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1.3. Coefficiert Estimation

Coefficient Std. Exr Standardized t-score p-vahe
Coeff
Intercept -178.016 50294 Mal] -2217 0.1s7
Cibai Anmial 2172 15414 4.555 1293 0199
_avemge U5
D Hal
Brent Annual 28797 14934 -4.459 -1928 0.1%4
_mvemge (15
Dkl
WTI Annual £.994 4751 0.915 1472 n2m
avermge [J5D
_hhl

Fig.5.13 Global offshore OSV order status linear regression analysis result

Pearson correlation analysis
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Fig.5.14 Global offshore OSV order status correlation analysis result
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1.1. Model Swninaty
1.2, Anova Tahle
1.3, Coefficient Estitn ati on

1. Global Offshore Construction Delivery Status Unit

*Data: 7MY HYEHE Al £ et AFH ARSH 49 =&axls

* Analysis Method: MultipleLines Regression Analysis

* Dependent Variable: Global Offshore Construction Delivery Stetus it
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WTT Avwmal average 3D bhl)

1.1. Model Summary

E E Sqjuare Adj R Square | Sil. Ermor of
Estimate
0521 0.548 0821 12743

1.2. Anova Table

Blodel Sum of df Mean Squate F score prahe
Syuare
Regmession 4 554 454 3 1454818 373 0218
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Model Sumof df Mean Square F score pyalue
Square
Residual T8 2 389773 Hab] Hall
Total 5144 5 Mall Hab] Mall

1.3. Coefficient Estimation

CoefFiriend 5id. Exx Stamnd ardized t-so0R pyalue
Cloeff
Interrept 32803 44452 Mahl 0737 053

Duba_dnrmal 1.318 8572 1307 0.1+ 0a%2
_average (IS

D kbl
Brent Anmial 1.551 2.3 1.545 0.188 0zes
_average (15

D bbl
WTI Aromal -2.387 2842 -19832 09 0482
average [I5D

_khl

Fig.5.15 Global offshore construction delivery status linear regression analysis
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Fig.5.16 Global offshore construction delivery status correlation analysis result
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1.2 Anova Tahle
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1. Global Offshore OS5V Delivery Status Unit
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* Analysis Method Multiple Lineer Hegression Analysis
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1.1. Model Summary

K E Sijuare AdjR Square | Sil.Ermax of
Estimate
0.7 0am 0021 113.542

1.2. Anova Table

Model Sumof df Mean Square F score pvahue
Squate
Regmssion 40 045 549 3 13,349.583 1.055 0525
Fesidual 25,783.551 2 14831.77%6 Haly Hall
Total 58035 5 Hall Hal] Hall
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1.3, Coefficient Estimation

CoefBrient S5id. Exx Standardized t-#o01e pyvahe
Coaff
Irtercapt 175485 256,797 Mall 0.884 0585
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_average 115
D bkl
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_average 113
D bkl
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Fig.5.17 Global offshore OSV delivery status linear regression analysis result

Pearson correlation analysis
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Fig.5.18 Global offshore OSV delivery status correlation analysis result
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1.1. Mode!l Summary

| 4 R5uare | AR Square | Sil.Ermr of
Estinaie
0.5997 0.955 0.4 1.a0l

1.2. Anova Table

Modd Sumof df Mean Square F score pyvahe
Square
Regmssion TE0 BT 3 280,252 101.557 0.01
Model S of i Meam Square F si0Te p-viahue
Squre
Fecidual 5124 2 2562 Ml Mat?
Total Ta6 5 Mkl HMald Hatl

- 124 -



1.3. Coefficiert Estimation

Coeffarient Sil. Exr Standardwed tazcore p-vahe
Coeff
Imtercept 4] 463 362 M all 11454 0.00s
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Fig.5.19 Global offshore OSV newbuilding index linear regression analysis result

Pearson correlation analysis
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Fig.5.20 Global offshore OSV newbuilding index correlation analysis result
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