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A Study on the Business Model of Integrated Drilling
Commissioning in Korea and Its Economic Analysis

Lee, Chang Woo

Department of Shipping Management
The Graduate School of

Korea Maritime and Ocean University.

Advisor: Shin, Yong John

Abstract

The purpose of this study is to propose the new business model of integrated
marine drilling commissioning in korea, which is proved economically effective
through economic analysis. It can be used as a valuable reference material and
the study for decision makers. The Shipbuilding industry for Shipping and
Offshore oil & gas facility is very important industrial group that drives the
whole Korean economy as evidenced by the statistical data of the Korea

Trade-Investment Promotion Agency. In particular, the average annual amount of
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Offshore plants in Korea shipbuilders was estimated at 34 trillion won per year
from 2011 to 2014.

However, The shipbuilders in korea is struggling with the emergence of recent
offshore plant market in the world, due to the increasing in the supply of shale
gas in the United States, declining international oil prices, and the frequent change
in the energy policy of the United States, OPEC and Non-OPEC which began in
2014.

Nevertheless, Major oil companies have been gradually increasing their EPC bid
for new offshore plant project recently because oil companies and the related
industry have learned how to survive in low oil prices. So, Korean government
and the related Research and Development authority, Academia, Shipbuilders
should continue to maintain and develop research and development for offshore
plant market that has been conducted in the past to secure the national
competitiveness in the global competitive offshore plant market.

In this study, I established the definition of offshore plants and organized the
status of the domestic and overseas offshore plants market. In particular, the
analysis of the marine drilling market was conducted and various examples of
offshore drilling cases in korea was introduced and analyzed.

Based on the cost and benefit of this case study, a new business model was
proposed to expand the market for the offshore drilling plant service market. The
proposed model resulted in significant economic consequences.

This research is significant that the offshore marine drilling technology in korea
has expanded to its service areas beyond the limits of its fabrication areas and is
meant to help develop the national competitiveness of shipbuilders and the related

industry in korea to survive in the world's offshore oil and gas plant market.
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2. Y ZHE 49 7o} on

1) ASFZHE 4He1e] e} 9w

s Fol Al Afef 7k AAFS W AAL Af-7ta ALY oF 30%E
ZFA8FaL At} Clarkson Research® A5 E EXAs[HH o Af{ ALk
A AMA A Ao AR St HlEo] 201492 28.6%, 201512 28.5%,
201632 28.1%F 3L 20173 F 26,031,000 BPDYE 28.7% 5 dl=3ta &=
e AT & A sF 7h2 ALkl A AA Th Ak AFA| sk 1]
&8 20143L 30.7%, 201592 30.9%, 20163 31.1% 3 20173-&
114.23%} BCFDYE 32.1% % <]Z=3}1 St}

ol

million boesa

l Onshore Sas l
>C l l l l l l
- l l Offshore Gas

Z4]: Clarkson Research Monthly 201751 39% p.3
<13 2-1> A 2 A A7 9Y AJAbEF o]

4) Barrel Per Day2 310 A4tshs &g FAlL vl (Barrel) 18509t ¥f7F H= HEr|GoE A %)
oA FHH TRZ F52 9 20 8712 il A7) A FATE AHER A FeHlE gtk
A A @92 AMEE A9 bblolghs %S E ARSI wlae 427;3_%((3@11), g=re) 357¢, oF 159
am o sigety dfel AF G2 AEHYIE - Ton(t, T, metric ton)e] A% 1 EF v &
7F 99 F7F 2 nlFol wet Aol HuHow ofF 733wl sjgIickulolH A} ¢
9} HArk29) &9 (OPEC 713, 2009. 10. 1w

5) Billion Cubic Feet Per Day. A7 Al @<l BCF& Billion Cubic Feet, & 109 W3 Eo] U]-.
1 F9PIE= 1,0002]E]0]w, 353147753 E0ll, w=e] 2642707, F=9] 220028l 2t

?rHMEi(BE 17)= L0002 ElY FI 2 o7|d 4H 459 SHSFE FUTH 1 FAV1 %om
1 Mcf 1,000 cfolth[dlol A 2ula}] dfof dArkx=e] ©9] (OPEC 713, 2009. 10. 9w+

_’IO_

Collection @ kmou



Clarkson Research®] Offshore AtRE #A3iE W, 20173 3¢ 14 AA &
AMAE F 7063, SgAIFAERIE 9853, AFAEr W FHE
Vessels/Platforms$))& 2,7213, o] &2 ALHEAN7)E 3673, 11784 AYLHAdn =
7,752%, &5 d¥|8)= 8563, Offshore Support Vessels % Anchor Handling
Tugs & Supply+ 2,990, PSV/Supply= 2,5373, Rescue & Salvager 563
2, Utility Support® 1,847 ¢] &FHa 1 20208871A] ZF AHlE9 2o
TTEFE FAM S 228, sigAIFEn= 1613, 246 2 FHFS 232F,
1& = 353, AHTS
+ 1837, PSV/Supply+ 2043, Rescue & Salvager 183, Utility Support=
404 o= et QU

Construction

—~

o

2l A H) = 297, ] AL = 1423, EF AH]

FZHE A A 497]18<2] Douglas WestwoodAHe] 20063 F-E 20101714
of oatd 1 A FEAF 16l oF 18549 23
3} oF 1852 9/1d)2 o Satdt. ole TAEE FESETA AR AH] 20|
ok 9.89 ], A48 FEED @A lA 029 &2, Jack-Up EPCI 1.79 &
2], Drill ship EPCI 4792 ¢, Semi-Submersible EPCI 3.2¢] &2, Drilling
Engineering ¥ Aol 3939 &, Drilling Rig ¢th7} 18.7¢ 22, A4k &
Subsea A2H| FEED®l| 44992, Fixed Production Platform EPCI 7.8% &1,
FPSO/FLNG EPCI7} 81922, FPSS/TLP/SPAR EPCI7} 249122, subsea

AHl Az g AX)7F 234928, Field 7/ 2 An] 22 079922, &9 A

fo
:?L_‘,
O_O
o
i
(m
>
o
Al
1
8
kil

6) Crane Vessels, Pipe Layers, Cable & Flexible Pipe Layer, Transportation/Heavy Lift, Offshore
Launch Barge, Self-Elevating Platforms, Wind Turbine Installation, Jack up Accommodation,
Floating Accommodation, Accommodation Barge, Multi-Purpose Support, Dive & ROV Support,
Dredgers & Stone Discharge 5°] Z3Hg.

7) ol A4Hdu](Mobile Offshore Production Unit)oll= FPSO, Semi-Submersible, TLP/Spar, Jack-Up
o] 23y,

8) Floating Storage, Shuttle Tankers, Single Point Moorings®] 33+
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Mobile Offshore Year End 01-Mar-17

Drilling 2013 2014 2015 2016 | No. ,000GT
Jack-Up <=300" 328 321 309 298 | 205 1,666.0
Jack-Up >300' 204 295 241 957 | 258 28555
Semi-Submersible <=5,000' 127 112 06 gz 79 1,365.2
Semi-Submersible =5,000' 96 a7 92 g2a a7  2,564.6
Drillship a7 120 126 120 | 120 64528
Dinll Bargaﬁendar 153 153 15 146 146 f01.5
TOTAL FLEET 1,005 1,028 1,015 991 | 985 15606

Z74: Clarkson Offshore intelligence Monthly 20173 3¥€ 3% p.28

<T1¥ 23> A AA s FAIFEH] T

Clarkson Research #}&ol 9|5t S|GEME A|FAH Y T2 HYZHE A
o] 7 33| Y 201430 1,0287]014 FAf7Fe] FEgoz 1 2 At
ol &0 72 7haste 20179 349 1¥ 71RO E AYe|TL 5537], wEgrAA
A 16671, =24 1207], =LHEA] 146712 F 985717F EAIs:= Ao IS
Atk ol Clarkson Research SiQFAIFAHRe] ME EFol|A= HA) 985719 el
AlFAARlo A 5 o]sfe] AdEe] AREE 19%, 51~201d Alo] AMEe] Auke 34%,
200 o) o] Muke 47%FE YEhAL glom o] 201 o) AEe] Aduke &
3 A&EZH o7 HAHo WAE AF Ao dFo] et 2017'd 1€ 2o HA
712 o] H AT n]ol= Queiroz GalvaoAle] Alaskan Stard) &= B2}4,
Paragon OffshoreA}2] Paragon MSS 210) 5= 3of|2]E8]5, Diamond Offshore A}
9] 33 9| Jack-Up RigD+ Wl=, TransoceanAte] GSF Rig 140125+ H|=, Noble
EnergyAF¢] Noble Homer Ferrington!3) &+= ©|E2], Ensco plcAte] ENSCO 94145

10) 19773 A=
11) 19729 =% Ocean Summit, 1973'd 71Z% Ocean King, 197613 =¥ Ocean Nugget
12) 1983 ZAzH W] ASA

13) 19843 AzH W

14) 1981d 7 =H Jack-up righl

_’IA_
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= HRERIeA HAdsr|= o] Ho Stk

MODU Fleet Age Profile
125 No. Units
= Orderbook Slippage and cancellations
= Fleet expected to affect units on
100 the orderbook
75
SO
2s
o
- > f— > —2 > e > - > e > -
<> <> — | L==3 o <> <> = = p— . b
<> <> <> <> <> <> <> <> < b b 3 <3
~— ~— ~— ~— ~— — ~— ~— S bS] 3 bS] =
Year of Build

Z#}: Clarkson Offshore intelligence Monthly, 2017'd 3¥€ 3% p. 32

<3 24> A AA sgAFAEN e dEE Brxs

olglgt s FAFAanle] FA AL FFEE 20106 83, 2011 153, 2012\ 22
2, 20133 103, 20143 343, 201513 503, 2016\ 51307 A&z o7 Z71sh
ol 201 ol%t Aol Aulo) thet HAHSE FE]E A FEne s 4l
=2 ojojd Ao=E 5T 4 UTh

P

BN

20173 39¥ 7] Clarkson Research A}=ol w2 A A|A| |LAFAAN] =3
FE 3007 E ©]3hg Jack-Up2 133, 3009 E o]’ Jack-Up2 853, 50009 E ©]
Shg W] AIFAE 437, 50009 E o) dg HERA AR 143, =Ege
362, EHrX= 98 02 F 1613, 4,040,000 Gross Tono. 2 A NUZHE
ZHFe] 163%2 Yehal ok I ~AIEL 2017 A0 963, 201810 433, 2019
el 133, 2020130 93502 of|A3taL Ut

A W 187299 ARTTEE Holal e sidAIFAEnle] &4 AR HE A
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Al sjFAFAN Y] AlekEo] 20173 3Y 7|EO R oF % AEE Y3 sl A
3olt}. ofgf2] Clarkson Research %4 A5E ’%:bﬂitq 3 FAIF~ER] F Jack Up
2 20179 2€¥ 7I& ¥ 488F F 3103°] 7FEEHIAL mi-Submersible2 1254
% 73%o| 7FsE Il Jom, Drillshipe & 9% % 68 o] 7Fe=a o] A 7t
TE0] F 4% Y= ERIT < Stk

MODU Demand

100%
Utilisation %% Drillships
/ 95%
90%

85%

80%

75%

70%

65%

60%

D OO O O vy vy AN A M M = =D WD O O P~
Q@ <@ % ¢ S\ 10 T AAEmRE . ST L%
5 9 8 9 5 2 =5 9 85 292 5.2 5 9 5 92 9=
S o S o S8 o S©B o S o S©& o S o S o <
= O = O O=E O O=E O O=E O o=ED=E»o=wmo=

Z4: Clarkson Offshore intelligence Monthly, 2017'd 3€ 3 p. 26
<I¥ 2-5> s Fanl e AlokE

7} djF AR A EE SIYERNES] 33739 201400 tiRlste] 2017
29L& °F 50% AEE 7]|E 714l stk ofe) :ellA WAIE uiel o] HA|
N 71E Alsg =dgdolyt wREEAAFAS s E 2014WlE 350,000~
410,000$/day°l R &X4157} 201510 2€ 7]F2. 2 150,000 ~ 240,000/ day 2 31}

A B & gk

rok

_16_
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JackU §,000/day, end* $,000/day* Charter Market
ack-
i 2014 2015 2016 || Octi6 MNow-16 Dec18 Jani7 || Feb17| This Month*
GoM HighSpec| | 05110 8500  BS00 || B500 8500 8500 8500 ||190-130|FIRMER.. 49%
Standard| | 100100  40-80 40-60 4060 40-60 4060 4060 40-65 |FIRM....... g%
Sth America  High Spec| | 140-165 80-110  €0-100 BO-100  60-100  60-100  ©0-100 || 70-140 |FIRMER... 3%
SE Asia High Spec| | 125150 80100 60100 B0-100  60-100 60100 60100 || 60-110 |FIRM....... 6%
Standard| | 100130 5080 5080 || 5080 5080 5080 5080 || 50-80 [STEADY.
WSS Africa  HighSpec| | 130170 70100 60100 | | 60-100 60100 60100  60-100 || 60-110 |FIAM..... 6%
Med High Spec| | 120470 70-110 60110 || 60110 60110 60110 60110 || 6-H10 [STEADY..
WAfica-Med Standard| | 90130 5080 5070 || 5070 5090 5070 5070 || S070 |STEADY..
MiddleEast  HighSpec| | 120-145 70100 60100 | | B0-100 60100 60100  60-115 | | 75-140 |FIRMER.. 23%,
Slandard| [ 100-140 5080  50.-75% 50-T5 50-75 50-75 5075 5075 [STEADY..
India MighSpec| | 75120 5080 5090 || 5090 5080 5090 5090 || 60-110 [FIRMER.. 1%
Standard| | 7085 3555 3555 || 3555 3555 3555 3555 || 3555 [STEADY..
NW Europe Hush{| 20 120 120 1w P 12 190 |FIRMER.. 8%
Standard| | 150-180  50-B0 5070 50-70 50-70 50-70 50-7% 60-80 |FIRMER... 12%
§,000/day, end* $.000/day" Charter Market
Floaters
2014 2015 2016 Oct-16.  Mov-16  Dec-16  Jan-17 Feb-17 | This Month*
GoM UtraDeep| | 350410 200275 130225 | [ 100-180 100180 130225 160.240 | | 150-240[STEADY...
Deep| | 260-300 150180 100-160 00-160  00-160  100-160 - 100-160 | | 100-160 |STEADY...
SthAmerica Ulra-Deep| | 450-400 250:30. 140225 | | 120220 120200 140-225 150-225 | | 150-225|STEADY..
Deep| | 250310 170995 120-180 | | 120180 120-190 120-180 — 120-180 | | 120-180|STEADY...
WAS Africa  UliraDeep| | 430400 210300 {50295 | | 150230 150200 150225 150:225 | | 150-225|STEADY...
Deep 920:350  170-225  120-180 | | 120-180  120-180 120-180  120-180 | | 120-180|STEADY...
SE Asia Ultra-Deep| | 300-450 200275 150-200 | | 150-230 150-200 150-200 150-200 || 150-200 (STEADY...
Deep| | 230-400 210-280 110180 | | 110180 110-180 110-180 110-180 | | 110-180|STEADY..,
India Ulra-Deep| | 400450 210-200 130200 | | 130220 130-200 130200 130:200 | | 120-170 | WEAKER... 12%
UK Harsh| | 200230 150200 00160 || 00140 00440 00160  90-160 || 90-160 |STEADY.
Norway Harsh| | 330-350 170-240  110-175 | | 100-160 100160 110175 120-100 || 130190 |FIAM....... %

Z*]: Clarkson

Offshore intelligence Monthly, 2017'd 3¥€ 3% p. 47

<O¥ 2-6> SFAIFER Y AT HH

Clarkson Offshore Intelligence Monthly 3<€ 5 (Volume 7, No.3 ISSN:2044-9496)°]
2016)d 39FE 2017 29 23U7HA|] SFAFAEH A7]8A Aloke 2007

&4 7R 23199, Hdt Ak &8 119,9006/day, Bt

B2 Yehdth

Collection @ kmou
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<8 2.7> d|FAFA8e A8 AR o] 2017d 28] BEE Atwood
2= Semi-

Oceanics(A2H3+ Woodside Energy(==84h<] “Atwood Condor”

Submersible®] A<k
gFo] doji= 55 3
4 6,660,007} LA o]o] AgEE gAHE ZT2AE XUHIHOSV) &
sk tiEHoE o Het

TZAE

3002192 AAHA Al

—Lojj O
= S [ W

o o=
R B S

=

H5 o]z 2, B@EACN A= S&
RS 7H o2 53

Semi-Submersible

222,000$/day, 1770 713to2 A=A om sfif A5

o) AR Fus g8

o A

Latest Long-Term Mobile Offshore Drilling Unit Contracts

. Water | Year - Period/Rate*
Reported Rig Name Type Deplh' Built Rig Owner Operator Country Mihs.| Siday
23Feb-17 |Noble Regina Allen | Jackup 400| 2013 [Noble Cop |ExvonMiobil Carada | Canada 24 | 88,000
23Feb-17 |Perro Negro 4 Jackup 150 1977 |Saipem Petrobel Egyp! 12
22-Feb-17 |ENSCO 106 Jackup 400| 2005 |EnscoOffshore ~ |BP Indonesia  [indonesia | 60
22.Feb17 |ENSCO 80 Jackup 225| 1678 |Ensoo Offshore UK~ |Repsol Sivopec UK |Unitod Kingdemn | 18
02-Feb-17 |Atwood Orca Jackup 00| 2013 |Atwood Malaysia  |Mubadala Pet | Thailand 12
02-Feb-17 | Atwood Gondor Semi-sub | 10000 2012 |Atwood Oceanics  |Woodside Energy |Australia 17 | 222,000
04-Jan-17 UMW Naga 7 Jackup 75| 2016 |UMW Standard Petronas Carigali |Malaysia | 17
01-Nov-16  |UMW Maga 8 Jackup 400 2015 |UMW Standard Hess Oil and Gas | Malaysia 17
23.0ct16  |Sedco 712 Semisub| 1,600| 1983  |Transocean Fairfield Energy  |United Kingdom | 14
14-0c16  [ENSCO 84 Jackup 250| 1981 |EnscoOffshore ~ |SaudiAramco | Saud Arabia | 56 | 70,000
03-0ct-16 |Transocean Barenls  (Semi-sub| 10,000| 2009 |Transocean Suncor Energy  [Canada 15 | 260,000
30-Sep-16  |Senusrat Jackup 250 1981 |Egyptian Drlling Saudi Aramco Saudi Arabia | 36
01-Sep-16 |Ocean Valiant Semi-sub| 5250 1988 |Diamond Offshore  [Maersk Ol North Sea |United Kingdom | 15
24-Aug-16 |West Castor Jackup 400| 2013 |Seadsil Eni Mexico 12 | 110,000
31-Jul-16  |Emerald Driler Jackup 75| 2008 |VantageDrling  |Total Qatar 16
20-Jul-16  |Jack Bates Semi-sub| 5400 1986 |Transocean ONGC India 22 | 127,000
17-Jul16  |ENSCO 67 Jackup 350| 1976 |EnscoOffshore  |Pertamina Indonesia | 12 | 52,000
24-Jun-16 | Aban Abraham Drilship | 6600 1976 |Aban Offshore ONGC India 24 | 87mLS
30-May-16 |UMW Naga 6 Jackup 75| 2014 |UMW Standard Petronas Carigali |Malaysia | 24
26-May-16 [ Wes! Cressida Jackup a75| 2009 |Seadrl IPTTEP Thailand 12 | 64,000
28-Apr-16  |COSLCraft Jackup 400| 2006 |COSLNorwegian [lranian Ofishore EAC |Iran 24
28-Apr-16  |COSLSuperior Jackup ars| 2007 |COSL Norwegian  [ifanian Offshore &G firan 24
20-Apr-16  |Actinia Semisub| 1500 1982 |Transocean ONGC India 36 | 101,000
3-Mar-16 | Jindal Suprema Nackup 228| 1975  |Jindal Driling ONGC India %
31-Mar-16 | Admarine VI Jackup 250| 1976 |ADES EGPG Egyp! 12
24-Mar-16 _|Essar Wildcat Semi-sub| 1,840 1977  |Essar Oilfields ONGC India 38 | 105,000
Z4: Clarkson Offshore intelligence Monthly, 2017'd 3€ 3 p. 47
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JackU Demand No., start Demand No., start Month-on-Month
c -
pn 2014 2015 2016 2017 Nov-16 Dec-16 Jan-17 Feb-17| | Mar17 | Trend
North America [ 65 ] T 3 % 3 ] 38 |STEADY..
Sth & Cent Amenca 12 12 12 10 10 10 10 10 10 |STEADY...
West Africa 25 2 13 5 [ 5 5 5 5 |STEADY..
NW Europe 46 53 43 29 35 1 29 i 28 |UP.. 4%
Mediterranaan 32 3 25 21 27 i K 27 26 |DOWN... 4%
Middlo East|SC 153 149 148 140 143 142 140 14 141 |STEADY...
Asia Pacific 104 100 T 60 60 59 60 62 64 |UP.. 3%
Total Demand 459 434 351 308 il 312 308 30 312 |STEADY... 1%
Total Availability* 486 501 474 485 481 484 485 488 486 |STEADY..
% Uiisation 94% 87% 4% B4% 65% 64% 64% 64% 64%
Demand No., start Demand No., start Month-on-Month
Semi-Subs
2014 2015 2016 2017 Nov-16 Dec-16 Jan-17 Feb17| | Mar17 | Trend
Nerh Amenca 3 k)| 21 9 12 g g B 9 |UP. 13%
Sth & Cenl Amarica 47 3% Pl 17 18 17 17 17 17 |STEADY..
West Africa 18 16 T 1 3 ? 1 1 1 |STEADY..
NW Europe 46 i » 24 27 25 2 L 25 |UP.. 4%
Mediterranean 15 ] 9 & 6 B [+ 6 6 |STEADY..
Middie East|SC 4 3 0 ? 1 2 2 2 2 |STEADY..
Asia Pacific B KL} 2 15 15 14 15 15 15 |STEADY..
Total Demand 195 175 119 L] 82 75 14 [ 75 |STEADY.. %
Total Availability" 199 190 162 126 130 127 126 126 124 |STEADY... 1%
% Utilisation 08% 0% 73 5% 63%  50% G0N ER% 60%
Drillshi Demand No., start Demand No., start Month-on-Month
I
: Ps 2004 2015 2006 2017 Now-16 Dec-16 Jan-17 Feb-17 | | Mar-17 | Trend
Nerh Amenca | M o 21 24 2 23 e} 22 |DOWN... 4%
Sth & Cenl Amenica 2 26 20 19 18 19 18 18 18 |STEADY...
West Africa | 22 21 13 15 13 13 14 14 |STEADY..
NW Europa 2 1 2 1 1 1 1 1 2 |UP. 100%
Mediterranean 1 3 3 4 4 4 4 4 4 |STEADY..
Middie East/1SC 12 8 3 & 1 [ & 5 3 |DOWNIL.. -40%
Asia Pacific 8 9 8 3 4 i 3 3 4 |UP. 33%
Total Demand 92 103 9N 69 7 70 69 68 67 |STEADY... 1%
Total Availability* 9% " 13 9% 1M 10 9 9 99 |STEADY..
% Uliisation 96% 8% 8% T0% 7% 0% 0% 69% 68%

Z4]: Clarkson Offshore intelligence Monthly, 2017'd 3¥€ 3% p. 47
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20173 3€¥ 1Y 7]+ Clarkson Research®] Alzol oJstH -uiete] sljfA|F4
H| 32Ee & 213819 0|th AE]E Alfade & o glou siIEHE AIFA
Hlo] xRS Bt 50009105 7|Fos & 4 Q7] miEel A 105%
A FEE 43T F Ut

<a9 29> A AA sEAIFAER] Ay 472 Clarkson Research< 53
AST A AA siFAFEN Y 2FHl e Ax=7ket 4 Y s dAFA
H| o] ke 43 e zo|th

2017'd 3¢Y 7102 YHI U= A AA 98532 sgAFAn] FolA] vt
2t 1323 Axstdek HA sl FAFAEN] m7PE Az AAS vlaste] B A
7hz 20l 250%, w|=e] 207X Rt} o] Uy} 3HAE SUAFERS wol
Az Ytz gjlo] Hrt.

2017 3¢ 1 71%E sEivete] 20179 kg 21308 S0 a4, A7t

E20] 26X KT} Ao IR JA| Uit SHAR s PAFAR]Y] o 5
S wo] FHakw = Yelw Rle] Hrk,

15) ddjeEgol B A 13, g2l l TEg 94, w2 AFA 13, e 14
oz z 11;4 /\L/\(-)l%_g_ o] .do] 6;4 H]-zl— _i,_ 2o ] 1;4 Z_];]%]E]17]- Zﬁ,ii 9;4%]
16) Clarkson Research®] 7+ 3| A|5AH] 9 L}_7]-7——‘. Trend 2016 B+ A 7=7FA 0] 155 million
USD k2]l Al A A %712 0] 450 million USD, E84 9] Ax71A0] 450 million USDE YER}
o] Vet FEztEA A e 9 Az B8-S sk He oF 50004902
-19
17) i‘xﬂ%ﬂ-ﬂ- AAE 71599 20159 3719k 2016 “36E7]9] Diamond, Ensco, Transocean, Atwood,
Seadrill, Ocean Rig, Pacific DrillingA-52] 41855 °] YA B o|st 202 slghalaA 2016'd &
HE AdFAe 2o s IEAdo] BAsta g s g 2016@ 39 Vantage®| HFAIF
An] Alefo] FHAFAT 2016@7HA A=dfoF = 10719 Anrt 20161 T 33, 2017'd 33, 20181
24, 20199 13402 A FAn 9 oxrt AdE Ao iEH *“*%—%%‘3 Pacific Drilling®]
FFAIFAn] Aleko] HAEAA 20159 62 A=AIF o] MAEY 20173 47, 20183 137, 2019 1
HoZ FAFAANY A5t AAE ZO=E o] Ha s
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v Transoceangs
v Major Oil & Gas Company
v 32MQ A}

v NOV
v AKMH

v HUISMAN
v TTS

V' se

SHE/ZLAH Y
vMajor Oil & Gas
Company

AX|LIONY At
v GVAC

v NOVATEC

v GUSTO

V..

VRXI R E A"

AZA/EFA

ot S— HB/EF/28AM
A"
v HHI v DNV

ZA: g AlFAIEE 7ledR 2 AR, AR SHEAAIY™ PD, p 12

<18 2-10> ¢ AlFEd A2 2 T2 E8 o]0

o
ok

SlpAFAE] galioke] WS AvEm Seldels fUshl Bash
FAfEAe] WAFANRA FAET AN BAE ANT Yol B 5

b 30
>
iy

o] dojupA] & Ao E HRITh

FYZEHNE AFAAHE B3l e 8 PR FEste BH, 20179 3¢
1¥¢ 7]¥ TransoceanAt7} 553, Fredriksen Group©] 553, Ensco plc7} 503,
CNOOC7} 433, Paragon Offshore”} 397, Shelf Drilling®] 37%, Rowan
Companies”} 293, Noble Corp”} 283, Diamond Offshore”} 25%], PDVSAAFZ} 25
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A, Maersk Drilling A7} 232, ADNOC7} 193, Sapura Kencana”} 163, Sinopec©]
153, Parker Drilling A7} 153 9] 3¢ AlF AHIE E-f3tal ok

ZQHAtE mopu E 3t
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A2d BAR E42 o] &3 w7
1 BAE £49 wWd H HAHA oA

o S&3d Zo] FAAY 249 E/\]E]r & - 9/1‘:]'. H =2 1936 =
SFHAHAA BT EAE T8 AAAE B4 s&Ade FUT H
1950130l B]-&-H e &4 X <) “Proposed Practices for Economic Analysis

Jotal ol & TFFAAASY AA A oA
A 24 AR ALRSES ST By BA= AAE £44 28
=70 Db ZIdACM = AEHo® HAHEA Fob & AHEH A kAR A
ol A AAAY 249 ALg7E Hal Soiur] AlErsk 1)

ol

of River Basin Project "& <4

v=ro] Hlg-He] B4 2L 1981 #Hold YA T2 “Executive Order
122917l J8) 1 go] vlgel = AFAGC s #AlSEFEH
(RIA: Regulatory Impact Analysis)®] 8] o] F-3}=HA AR 2ol
A BAHog ZgHr] AT 1994d FEH FAR uw AAHH
“Executive Order 12893”¢] &J3 v]-&-He] &4 A F o] ¢ FA|3}= A

Ne)

12
gt
T
pe
o
2,

Mo os] Az} F 2 A (Principles for Federal Infrastructure
Investment)ol] 2|7 AFAF7} FHsE T3 AP el H&-Hele AA

O

19) Ak gigte] w4}l Evfx Few(Thomas Klammer)7} 10099719] 71 GAES o2 AR v}
o 9J3lH 1959dell= ol F9 19%%te] NPV W& o] 8313t kA7 19701 o]2W 159
57%7F NPVE AR&d 2o tegrt o]$ Zal2: M(Lawrence Schall)¥? 19| FEE0°] 197814
LR =RoAE 00717 9 719S HdeR ZABE 23 NPVE ARE3Tha 383 7199
7t 52 86%°l §9-8tdth (Copeland et al. (2001))
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o7 Y3 =E P olo] wEl “Unfunded Mandates Reform Act”,
“Government Performance and Results Act” $59¢ WHES E3) oz 447

T AANH o NEH)EA L o] 8RS o3l AHTH)

Hlek ohUe} Al 2l AR 1960 RE AAE B 8 He-we)
Aol B57] AP I AR A Fohsel AT £A4Y, A
MuiA, F, AE, SAANE AQET ohie} 2% FUEAAY, wE T

& FFEAAYY

Ad, FHLAFAALY, AFNTAAFEAAZ 5 FH
H7kol AAE 24 7IHel ooz FEHI AT

ARG /N L7721 OECD(Organization for Economic Cooperation and
Development) = 1970t F-E] 3= =Hlo] B 44 S 7f4dst
= oAA Zdek AR #AHE T& Plastes FAIFEH S Tl o
E AAZAQ] AAsHo Ayet=5 darstal Ut

sld=2 AAe] £ Al AZEHE FFadE 487 A& TASE=
AHRIA: Regulatory Impact Analysis)E AlS d
& AvRS} 71 e SFE, =AY
shofof gt} 2

OECD 3= Fejudtes Sx/idd o] sl st o H B4 A
T8 Tl 1999 TS AMAGEE, A= 28 oA FuAYLS FHkEE
H] 5009 9 o]/Felal =7k AAFAY FE7F 3009 o] At &
A B FINEAG S e E BAZ, AFE, AR gEEdS A
Aol A= Foz2i A2 AT

o] A== BIZAXARE dAtRAT7E AR R FIFoEN FTAYLL
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20) "A survey of the theory of public expenditure criteria’, in RW. Houghton (ed.), Public Finance,
Penguin(1961), Baumol, W.J. (1965), Economic Theory and Operations Analysis, 2nd edn,
Prentice-Hall. (1968), ‘On the social rate of discount’, American Economic Review, 58: 788-802

21) Dasgupta, P. (1972), A comparative analysis of the UNIDO Guidelines and the OECD Manual’,
Bulletin of the Oxford University Institute of Economics and Statistics, 34: 33-52.
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25) 20139 % oaluw}m*é*} ATRIA “FIHEE AFA] ouEfF A EEAR AFH(ABH) (=)
AT, 2014.12)

_26_

Collection @ kmou



2. AAY £49 PHE

]
S

bof wlgulEe 2AE wha

S

802 HE

Lol
°

~

Mm 2o} o] AAA

M

el

2-3> H7}

-
st

Williams & Rank(1998)= <

<% 23> WP E] vl 2 (Williams & Rank, 1998)

- E £
o = 3 3 S z =
— o) ko] ko] = o (o]
I 3 P o) o)} T — —
= =
3w = _ _ _
[N W Tl o0 o 0 M M
1 o g O M| E T_ |z
“_..M_u o N m._‘_ 0 H ELl < =5 S o NN .r._.“__ o) .Hw_
0l i JH._.ﬁ_u mu = = S % 0 o :M| 5 E ENRRI
me%ﬂ% KIE | NN T oo RCOR ROR X0
~ 1ol < w_u KM ol il < Mo o T T o i n % o
W = A_._ KT m,E IR M_E m__ x,o ﬂ u_t ofl c__ ol z_o u,_. n_w N ﬂ_o
ol ol ~ o ° % = o
F h Uy o a %0 Al ur ol
Tl i < ~ "
VR m__.u_ - w i T o - "0 <0 w1 Wm w1 O
O\ o E b GO T | = b o zr
I I A I T
- oo K 25 W oo mr K o Uz < i L= o __ S
BIERCSUgT RS B % | u,08 |87 | &7
o 3 2 oS A T . = O _ % R
WH pEms™ | ap | | BN Mooy _ 3
ol Loz B o o= ar ol > IO RO oF RO
owoel g TS o Rl el Pl = o K B Ko H AU ol
T Mg R = <y B SV I N = - N B o -
M_o m__u Ko m,_ 3l 8 i Au m_o m,m ~ @ w_g = oJ,L g_o W m__ ’r O,T ﬂ <
@ ol <l <] o < o <
Q = = oI = = =~ o
o & 5 Y = © =
m © _X_| wuH_ m|H_ ,X_. MurH_ ,x_u Mer_
o RO < < RO < K0 <
3 = oo oo o0 = oo
= © olo olo 0lo @ 0lo
o 2 S = b -— = = - S =
€ 5 TR A D B [ R & &
For EEAEE mKE KT = A KT o
- -
o B © S o o |5 o
) o = = © g o & T 9 £ 3 9
3 ES @ & 25 £33 | 2%
= 3T . | 58 S 2 5 |88 ¢
= 3 s S = » 2 |25 2
o ) m - - -

_27_

Collection @ kmou



cuxd ARALL FeHow LA

ofo
B
15
M
1%
o
r
5
N,
inid
lo
B
>
offt
o
rg
=

FsAl ta olslzt Basel, AW A BEw Aw AF 4T 2%
How mHslclol AT} o} ml W2EH vE&e AAZAES] 9

@ Felgol A3 MAgEolof Wk ol e ylEEe] TzAEAL uE
3

2o A7lel whel @A A A H] 830 24 (ex-ante CBA), At
H| -8 B4 (ex-post CBA), T EFZA(interim CBA) 4 oz® F&E

=

= =

T A AAAH A2 ARe WA Aol Brbets Ao =, wlgo]
al o]

Bt etn A4HE ved B FHG T AYY FAYE AR,
FBAW AAES B aopgel ke AYS Aol setsy] 9lste] o
Foj e,

o ul e} g 2 RS EEE

= ‘:E _/':

°] & (IRR), H ¥ -84 & (B/C ratio)o] F2 o451 glor] gs= =

43} BAARle] S4ol wel Azte] B4 MM e ASAAT 2 el AT

A 18t AE wgpd <l Adol ofet BebHQl V|Eo®E 2: Zlo] B
- 28 -

Collection @ kmou



Askslo] gluk.

SRAZBIMNPY) BHE BE B39 248 A58 ©d ANsste] 4
At =9l vige] SRS shelEth HAd B g o8] He B e
el7hE WAL ALt A oR £¥7L 0nTh AAL go
(& 71218k o] AMoltt. Tlm Aol el T Aol ¢

oﬁ

P we =47 YEie ARRel 7P 1A A =9 24 s W 2.
EZE dtbe] Alokd A= dabgaAe Weld M w2 «dIME Ko

= Aol 718 Eo| HrhdE.

rl

HBEH&(B/C ratio) ¥42 T B7PIHoR SIATAHE
I o] SdAM F4Weltt. a9 A gnlE B4 shyteRs £
(o]
70 o

o] R34 3tk dukstE AAN g A

dZolth Bt AR AR oA =AATEAS Au EHl &S A
o] F7tel wet o= FEAAE STHAE F Atk o] B AT RE &
A7 A7t He oA AdtEs 2AE F U

W3R E(IRR) £4& o] &3l 2 48}% HHE Ay Ee] A
@ 7tel ol&E FIEERY &S AT APS Z1Fsts Aot o] WY
TAAZFA(NPV) &4 o]k ﬁLOWl%ng(B/C ration) & Fat=d oW &9l
&< Agfor & BEHAY off & Aol B& w o] &HYE sy, A
e

TR tid ARV PR ErE B AHAEAE AAstE Bt

_29_

Collection @ kmou



<FE 24> AN B7E7IYE 1] Bla

=R 53 2 =¥ £t &
— 14_9_0| :J':F
- FAALO| 25 I LIEttCH
=HMIIAY | - 2o 7 2IF |ARE ok "ot el
- AE2FAel &840 =LA YE
(NPV) - 2+ dieo| ANAN EMZATIL CE F

Ct.

- Aol Moy HluIt ofFEct

Holu|gHl8 | - &go| Hr}
- mojo| £ wMsE Alelel e W
(B/C) - @I} FErl RAR diot Byt ge
7 LEtCC
- SXARS ofApolg B Jls | - Be Algel Soldo| a7
L sol g
- NPVLE B/C EgAl #olgo| 2Em| - HowMo| S Aldel He 22|
(IRR)
o A% olgsch ZADpo} ey sich,

1) <=3 A7 (NPV)
AAZMARE S 7HE EHZoz JIAE= Rl R ZIjeld, 714
ol FEHFE AANA FRSASHA AHEEH skt =A™ JHke
T HEHYEH 2 FVIEE, AT B B7EEA, 877 Sl wEk g
2 T Ao HEEYHS SFATEX(NPV: net present value)E K-
I Helo] AAinl &S Bk Fol wep theFsith

A

= bl
(Private NPV)E PNPV=PB-PC, & A}2Z < (PB)oll Al AFZ H]-&(P )
o2 A" ¥ FF 7IXE st AFAA
A 7}*] (Social NPV):= SNPV=SB-SC, & A3z 3| (SB)olA ALg]Z lﬂld‘l
(SO)= #He o= A" + Utk T2 A2 F=AA7EA 9 v oll=

4m
ﬂNA
> g
2
Lo
>
o
2
My >}L

Collection @ kmou



f FElFA Abazh EAsk, AFSl A AL HAFA L] A =
< E XA BAYAo R =931

4
& A 2@AT NG YuA oz FAS

T ENB)
NPV = >, - ko
=1 (1+r)"

NB, : 713t t & =)o TE(EHY=1&-HY)

E : 7|t A4 (expectation operator, Pl =H o] EFAL S

o
>
*®

WFe Fol g EAAY o] AukslAl AYATHE AAl sl AviEE o4

24 EAAQIe] A 7)ol AA wAshs WMol AA7HA o) vl g

A8 YHAA £@AAF Gol HA s ol VAL ALE
]

-
19
i

!
2
N
N

s

=
Rl g Wl Mg AR B gro] BopxE Tl
3

)

Aoz Agel Ao AT £AANNIAE 002 BeEE T

5
Iy

o
o~
to o

_3’|_

Collection @ kmou



S
=

S
0

o] A8H BAgHT AkE onlE o] ASA e U<

17 oneh Avke ofwlst FYsTI @ 5 Utk ey
I R S ) IS )

ge Hgo] FYuofol sa, 121 YA o= Awel #

1xbel At ol ThA iFES) Ml go] Mashs 19 Aglel Tis)A

o
Wl gl T AZ A4S F Adrks lolok

o

o AYE o 4
8|

£7} =)
WrsoE 2e AHHo2 AT = gl

e
19
kS
ofo
R
o
i
=
]
=}
&
O
o]
128
=
=]
S
=3
~
O
o
T
f
i)
o
o
N
jus)
ofo
o
ot
23
(it

-
AANE M FAMAE i G o
V5% AAH Byl e o2 Hrsty gov, o

ol AAdo] vt T WAL o= 2T

o] o]
Mt Qudos wWolulg

R

o

o

Hir

lo

>

= 2
e

T
B/C Rato = >, ———— />,
_32_

Collection @ kmou



B, : o dA7HA

Ci @ W&o dATEA]

Aolu g meHe AU R FRE AARA @i oA ug o)
Aojo] wlgw Busts] WEe] Fojyel b B Aol AYHE AL
AxsHs Aol wHele AYFRI AU os AAT W g v
of e AQIETHE ALSA BFETRE SAT WG v g B A
o] AAF JhsAol Btk med RAFE OE Adel FAHL BB
A% RIS e Ao 4L 5 glos dol fosicl @t

9 FFAYe) BAel g o @eje] Irhshucte ewele] Arhy
El L ERAYE ALgIE

fol-ul g Bl gWe F2A ARz FESE Zol

2 9 AR BARY Fle A2 FAZN 850 Adss 2
sl A ooy, AAH olaws
(EPM:Economic Profit Model)s©] A, FFFAAHF S HrlolA= A
F8HA Fom AHH HEHYEHAME AR A o B sto] FYPH

Job
U
N
N
ok
oh
)
i)
i
i)
K3
X
o
rl

N

rfe

rr lo o

A SN A AR, ARES, MERL A% 0 e
o198, B/IEE, FHOIAE B MW WY FHIN VAT 5 Ut ©
- 33 -

Collection @ kmou



i+

o}t B g

T

4

bl %

9

sle] Agre vel s}

= ®

Aol met A B

Yot

0
Hlo
o

<

2= B, e,

59402 WaAAAN Yrsolg

o
1l

nA= F8

NN
=

0

Bo

o

—

0

s
-

10

o}

o

4=

i

S| H#(sensitivity index, S)E &

w17}

ol
prsel
T
o
gl

g9l 7p0] W3hg (%)

sfol 2. AL 18T 29 AT Fa

S

!

Al Rk

A @Gl = U

1

e

&

7= Yomg HA|A mlXE g35ko)

H

W 2}E0]

p/]

_34_

o u] gl ol o @

4

by
L=

W ge] Wa o= A BHNA FLF AP AR

=AA7FA] 2

arg.
Collection @ kmou



A3E A3y A9
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AFEAE AlFAR] A Aol tid AAd 24e A7 =22 of
A7A Fom, FAG FAY ATFEE 20169 3€ IHE = A AR

= (Energy Information Administration)®] “Trends in U.S. Oil and Natural
Gas Upstream Costs"ol| 4] A SZ7ke] Al A5 ¥]§ fF@ol tis] A8k
3 2011 1€ Alan Krupnick 9]26) “Understanding the Costs and Benefits

of Deepwater Oil Drilling Regulation"el A A|F A W&ol Fi& 853
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CIXIE FAlez goE &5t AEE
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=Mooz o4t
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<& 3-1> AlA | FFA AbaAtel

SR
25 A=K} ES g B oA
(242t5)
Amoco Eugene Island 273, GOM 1960 20
Phillips Ekofisk Platform, N, Sea 1976 56
Gilf Oil Angola, W. Africa 1978 90
Pemex Ixtoc well, Mexico 1978 85
Amoco Tuscaloosa event 1980 50
Apache Key 1-11 well, Texas 1982 52
Mobil W. Venture, Nova Scotia 1985 124
Total Qil Bekepai Platform, Indonesia 1985 56
Petrobras Enchove Platform, Brazil 1988 530
Oxy Qil Piper Alpha Platform, N. Sea 1988 1,360
Saga 2/4-14 well, Norwegian N. Sea 1989 284
AI=AWDA Project, Kuwait
Kuwait Oil . 1991 5,400
(intentional blowouts by Gulf War)
Macondo well by Transocean
BP 2010 54,000
Deepwater Horizon, GOM

718 HZol dold WA ZTHGulf of Mexico)®] Deepwater Horizon&
o Abare] W8S Qofsfi R ofgfel o
@ 2010 4€ 20¥ YA ZTHGulf Of Mexico)e] FIE% 7oA BPAMZ}
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& F0o]1 TransoceanAt7} A5l Deepwater HorizonZ (Semi- Rig)©ll

A /\I%Z}% T ZTHALTE BA(FA1500M)EE F A A 126

1178 0] Atgstal 169o] FAEH o™ 87Ut 4007t wid o] AFE
»H"o“’ﬂ FrEdte AbazE A ST

©@ 20119 4€9E¥ 2015d@ 7€7}A] BP, Transocean, Halliburton 5ol th3gh

s A, 20158 7¢€ BPe HF Ha-2 187 BnUSD(3Hs} of

] [e))]
AR l
d)7F FAENen, O b Ay 5H°ok9_°é7é/\ﬂl%, -@76‘%%
=2 a4
= =

@ A9 10% AE°] &= MOEX Offshore(Mitsui & Co.7} tF5)7} BP
ol 1.07 BnUSDE A &8t} #F48 25% A&°] U= Anadarko
Petroleum< BPel 4 BnUSD(%f 4x29)E A=3+%om™, BOP A ZAI
Cameron Int1AF7} 250 MnUSD(2F250091¢)), AlHIE ZEE AxA
(OptSim)<! HallibuttonAt7F 1.1 BnUSDE BPel| A E3tATH AHFT
Al Weatherford int'1AH= 75 MnUSD(¢F7509 €1) & BPol| A &3} T

Aol mE=E 74 FE Aae ZAZCE #d VI]del dAd S =
7= AN HAIARES] V5 FEE S A AGAA A ARG o
FEF= 71HT

oo w=¢ &7 <d YA 717+ BSEE(Bureau of Safety and
Environmental Enforcement)oll 4] 20121 8l “Drilling safety rule”2] ‘A
4 APS AFEAT 20129 11l API Standard 535 ©] ol 2§, 2015
d4do] At FEe =l st 20161 49 299 “30 CFR Part
250- Oil and Gas and Sulfur Operations in the Outer Continental Shelf
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-Blowout Preventer Systems and Well Control; Final Rule"Z %<1 o] 2016

d 749 289 FE WHEFo] GAEE AHEHI UH.

2 @ od= BOP(Blow-Out Preventer) % LMRP(Lower Marine Riser
Package)®] Ald #7A80] ZAst=Edon, AzdER ofye} V& IHE =
A= WA &AL WA Ale] BOP El~E¢} LMRP A% HZEE W
EA SEE gsta vk =3 A9 dEE Well Test vlol sl
YRR vl 22d, 39, 54, 7drit A7) AAR B SA o] BeHoR 8

FHoiA 3 glek

) HAIFES EI7 39 AT Al5T
NFAF= A5 o) wel 18973 wl= A EY ol HHAE sHoA
G219} AAE AF TRE(etty) ol 23 AT} HZo|H

=

-

oA oA o] fEH oz g Fxt 290l 1980 dtHE] 3l
Aol Aot 7k ALE S3lon, 199l = Y Mok 7k Aol A
< 3l 3Rl oF 6WRk uF o] A-f-e} 280,000,000m’S] 7t~E AYAkstGiTh.

199UEE 71F o8 Jajolxe] Afok 7k Aatde AL R stebslal 9lo

U 433 G Faliek m=9o] FallelM= Mot ks APER o] FoA| AL Sl
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7F Y, Bk o] Al s 7 i Aoz s " 53], HAs
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US Gulf - 50,686 individual Wells/Bore-Holes (May 2010)
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1. 7t Y A5 AL

58 7kad N Akl 19981 79 g 5TRA TS HAFE A
38l 20021 39l AAAAES 2HF, 2004 70 AAFAHE AABHAA SEv
2= AA 95HA A o] SR ARdellTE suie] s NS 19709
o &= AfFAREe BAF FRe g2 AR 1980d ] $RERE S {3 AL T
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2. F3f Al 8FT(F2-1) AMF AlF AkEl

1) &3 Al 837(F21) A5 A=Y e

2012350 FHHAR F) A 8337 AF At FAZQ] TEE QIATE of
A= F8l 7k o] vz Ak FAHO T JNPHA=
NF3-2 Well headol|l Cape 7 BEIE # AFFO0E BES FUCL

Ty s Al 837 AT Alle vl MR sieF AlFEH] 93 Adst
gt AN AE Al FE o 2N FYZWE AU Ade] Frl= ) HA|F o2
FA o] 7FeEE HAFIE Aol

T FEAet EF] $-EAO] EAKWoodside)He] F8ll Al 8337 AT A
ofoll ofaf 12+ Al E 2011 7870 AIRFEITE T3y ©A AlFAdo] &
HEA] edob 2011'd 1180l F-EAR|EAL Qg 5o Apsigia 2012'd 2ol Al
<= FHsto] BAAFE A% A AR BEe 243 5, 2012 49 199 FEH 6
¥ 1¢7HA] 8413 Transocean DDKG2(Dhirubhai Deepwater KG2) & & AF-8-3}
of oF 4093t AFAY S AlstAth AAl Al F72EE A9 YA ke B
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TG WEd 295Ad AuE 24 A4 85 29 AFSS 5
BAS gon Al 4% NGZVE AF0 Aed m=yz mEe) B4
A At S B3 HE AA VFo R ARE ST
Bl Al 8FFHFEDE AE £ A9 Y B5F oF okm AH FA oF
1,801 E] 7o 9x18) gom PAle] SAEUT Aut HA o} Z2AEC] FgF)
AW AEEF FuSL ofgel 2ot

<E 33> F21 BT YA AR

Z 7Y BHE 4]
A1 36° 20° 24.738" 1307 20° 09.728"° 1,830m
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<E 34> FA1 BT AF G AR HUE

s g
o M ErE Al FelE Mer ALE
AlEM — AlO|=
Transocean 211.33m x 42m x 19m
DDKG2 - GRT :
(Dhirubhai 60,349 Ton
Deepwater | - F7|& :
KG2) 33,000KW
- 73.40m x 19.20m x 7.60m
= — GRT 3,500Ton
PV - F7|2 4,640KW
, (2 X 2,320 KW)
Lewek Atria
- DP System 2%
- Cargo Deck Area 590m?
- 93.60m x 19.70m x 7.85m
H2auM - GRT 4,850Ton
PSV - 7| 8,532KW
Greatship (4 X 2,133KW)
Maya - DP System 2%
— Cargo Deck Area 1,000m?
- 73.20m x 16.50m x 6.80m
H2auM - GRT 2,321Ton
PSV - F7| 8 5,475KW
Bourbon (3 X 1,825KW)
Hamelin - DP System 2%
- Cargo Deck Area 689m?
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2) &l Al 8F7(F2-1) A5 Abelle] AAIA T
3l Al 8FT AlF AbelY] ABAIF A w2 A oF e71d e AGTItE
ol sl ZIgelM RS Aer FAHHAE wWER Uy ZIdEel

TR wjEo] s 4L stolen 5 v A wE 52 A

KR
T
=

obzfj e} .
<3} 3-6> F2-1 FF AF A Y T I W=
3 5 | FH(2sh ERICED)

AlEM 2 HEM 2R (MFALEE/E ol E) 32,696,000,000
1.58 2 E 11,256,000,000
2SI KM AT EAAFT|ZE M2 21,440,000,000

AlFEM 2 HZM 2 ol &(FUol =) 5,250,087,485
1AIFEM BE2M dd2F =2 5,121,521,485
2AIEM, EgM Metie| & (Mek &8 128,566,000
SAIFEM HZM 2l &5k 42,090,000

HZ2(X &1, ofME RE R2H 7,537,114,041
1,80, ofdE 3 B& QX 2Y 3,867,793,194
2. | ZERY 1,850,000,000
EER TSRS 1,208,299,400
4 Z2HE 203 Z3F 611,021,447

2L oj & A (EIHM EE) 12,787,201,526

E A (R EE) 45,525,291,526

AT 35 A A SAe] HEIAE AFSGA SEAE
AN A Ake AW FAY At FAL T & Yt
e 20129 S8 FAY EA Al AME wgEta §9, A5 2
A Q5+E vt FRARY oF 327990 djEo] WAYL Aow
A9 ot d9le] AFH LRk A ke LG Aol A
Be vlZoln oled Autel F7l $HL /H B3 YA Aok %

Yyt 71ho] EAANE = A= mEolth

A
ol

_52_

Collection @ kmou



<E 3-7> FA-1 FT A F A AFA/ R §A4E

AZEM HZM M | chot ES] =ZH
1. 59 2 H¢ 11.256,000,000
AlZE=M DDKG2 500,000,000/ 2l 10,500,000,000
HZ2M Lewek Atria 12,000,000/ 2l 252,000,000
22M Greatship Maya 12,000,000/ o 252,000,000
EE.“& Bourbon Hamelin 12,000,000/ 21 252,000,000
oM T BAAFETIZE EME 21,440,000,000
| A DDKG2 500,000,000/ 40 20,000,000,000
H2M Lewek Atria 12,000,000/ 40 480,000,000
H2Z2M Greatship Maya 12,000,000/ 40 480,000,000
22M Bourbon Hamelin 12,000,000/ 40 480,000,000
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140z w& WA " 2 Alg s AT

A AFEGAE BEREFIA SIAGAL AR Wt 3
2 ATHAL ol mE AA BYFAY F<
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<® 3-8> FA-1 F7 AlF Aol Aduttie Wl

AlFEM, Ead dytie|g (e AE) = A

- 20114 8%¥ 20,300,000
- 20114 9¥ 20,300,000
- 20114 10¥ 6,766,000
- 20114 11¥ 20,300,000
- 20114 12¢¥ 20,300,000
- 20124 04¥ 20,300,000
- 20124 05¥ 20,300,000

SHA 128,566,000

AFEAT BEAde Adu A LAEE EYTBEATA JFAY
H|go® $eds 7t FAPTFANIL o] X3E Tt ol A
o IfAHI2 FRoE YR ZF @rirF AR E glow, 2012 4

s & FPPFAMH 2 90 el
), 20129 549 A 877, A BHE, A=A YATFAE FHHT

AR 22 1009 o] AT

x
D)
a1
N
&
oft
=0
e
5y
I
N
od.
)
ro
Hl
r g
i)
>
=
4

oy
)

<E 39> FA BT AF ARG DY S5 0§

NEM, D24 olel Soldl ol =
- 2012 4¢ 103 17,090,000
- 2012 5¢ 180 25,000,000
SHA| 42,090,000
© 1L, obdR 2 BF U, *9

B Hge AA ERFEGVIAEY AFES BF Ao 9 opdA ¢
9 #d v golth 0118 7€ Hx 59U AIRE v &o] AT
AFEA mgrz 23 2011d 11€ 2S5 2 20124
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= SA BT GAAE T 20129 68 F5 AAS ololdES] % )
z

< 71EeE 45T

il
=il
f
Al
N
N
offt
dg
=
ofo

EFEF7IA #0E % Hx HEo= ol EFEFIIA EFA
GAZE Bg7|A FHE A% ARRAY HlgolH, GA EREF7]A
[e]

AAA AEedAe Aok 2ol wt 15402 FTHY

Y

o] H]-&2 YT Project Management cost=2# E/FHF7]A &FAF
QAL B REoly ole RFZ|ALIAYAT BER A v
= =

BEAA eFAYA] AU L Ao I ul

<# 3-10> F&-1 F7 AFAHEY EFEF7A &

= = che| =N
223X E2H|2 14,400,000 13] 14,400,000
=FEZ7(X 2Hae| HE A 81,700,000
- 20114 7¢ 10,000,000 2 10,000,000
- 20114 8¢ 10,000,000 = 10,000,000
- 20114 9o¥ 10,000,000 = 10,000,000
- 2011 108 10,000,000 2 10,000,000
- 2012 032 10,000,000 = 10,000,000
- 2012 042 13,000,000 = 13,000,000
- 2012 05€ 13,000,000 2 13,000,000
- 20124 068 5,700,000 = 5,700,000
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<FE 3-11> F2-1 FT AlFAE S Za/obd% daks

3T o olFY UAt= coF ] ol 29
- 2011d 74 14,300,000 2 14,300,000
- 2011 8% 14,300,000 2 14,300,000
- 2011d 9o¥ 14,300,000 2 14,300,000
- 20114 10g 14,300,000 2 14,300,000
- 20119 112 10,000,000 2 10,000,000
- 20114 129 10,000,000 B 10,000,000
— 20124 019 10,000,000 e 10,000,000
- 20124 029 10,000,000 2 10,000,000
- 20124 03" 14,300,000 2 14,300,000
- 20124 048 14,300,000 2 14,300,000
- 20124 059 14,300,000 2 14,300,000
BR 140,100,000

- AARE D 8 AR R
G dFEH o] @ AR 1358 A ARl 24%F A
Q3% A5, 8 9 VEAEE 5 XsE H8o® EREFY]
[e3]
)=]

2 eRAARTE] Aerdr) 7ol

k

<E 312> FA-1 BT AFAH e AAR 2 Q) AHE R

XAA & FeAAER = He =N
- 20114 7 36,146,000 = 36,146,000
- 20114 8¢ 36,146,000 # 36,146,000
- 20114 9¥ 36,146,000 # 36,146,000
- 20114 10¥ 12,048,000 = 12,048,000
- 20124 03¢ 36,146,000 = 36,146,000
- 20124 04¥ 36,146,000 # 36,146,000
- 20124 05¥ 36,146,000 2 36,146,000
- 20124 06¥ 9,759,420 o 9,759,420
A 238,683,420
- AR A

ol EREFVIA WA EAst= AAEA B #e 2

K
oft
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guel 71=fAe] BAF AYCk 4-6%)9 MO BFHF

714 EFAFAA7E AR Wl g0l

<% 3-13> F2-1 F7 AFAE e AA B W&

AA 22| £hot che| =N
- 201144 7& 33,000,000 = 33,000,000
- 20114 8¥ 33,000,000 = 33,000,000
- 20114 9¥ 33,000,000 = 33,000,000
- 20114 10¢¥ 11,000,000 = 11,000,000
- 20124 03¢ 33,000,000 = 33,000,000
- 20124 04¥ 33,000,000 = 33,000,000
- 20124 05¢¥ 33,000,000 = 33,000,000
- 20124 06¥ 8,910,000 = 8,910,000
A 217,910,000

g

- A FEY BE Y & v S
o] Hl&°] A5 5

TG obd ZF A HAYG HA W EIEeR FT7E &

A FAA B gul(RGA, AFAd #E 23he] FUEH 2 E

H
AARA S o4 1 n FEEH @ A L5l golnt.

A 4B SE D 25 el L
- 20114 7& = 37,758,187
- 20114 8¢ = 90,364,214
- 20114 9¥ = 184,858,527
- 20114 10¥ = 449,205,219
- 201144 11¢ 2l 37,853,925
- 201144 12¢ = 41,008,130
- 20124 01& = 50,646,823
- 2012 02¥ & 64,381,373
- 20124 03¢ = 69,245,864
- 20124 04¢¥ = 398,776,279
- 20124 05¥ = 799,499,514
- 201244 06¥ 2 652,603,427

Al 2,876,201,482
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- AR dAkE
ol WFAH(ANFEFANNA B2 e AFA(TE 2 AT
Aol dAmI o 2N ERFEFIIA SFAGATE ARG vl LolH,
2011l Hlsked 2012 HlE-o] F7HsE A= 20119 (FEARFA 1
3, AFATA 132) il 20129 AFRA F3ES 26) o] (& EATA
23, AFATA 130)& RSt ARESE 7] WEolth
F 315>FA-1 FT A FAH S AR dAts
NN = cr9l EE
- 20114 7¥ 11,450,000 = 11,450,000
- 20114 8¢ 13,050,000 e 13,050,000
- 20114 9 13,050,000 | 13,050,000
- 2011 10 13,050,000 = 13,050,000
- 2011 118 7,200,000 = 7,200,000
- 2011 12¢ 7,200,000 2l 7,200,000
- 20124 01¢ 7,200,000 = 7,200,000
- 20124 02¢ 7,200,000 = 7,200,000
- 20124 03¢ 30,150,000 = 30,150,000
- 20124 04¥ 44,450,000 = 44 450,000
- 2012 05 44,450,000 = 44 450,000
- 2012 06¥ 4,408,250 & 4,408,250
A 202,858,250
AHEAITH E(FE7] 2 JIEY) -
AR IT AR Ax 9 ool QI #d 77 dAv]golt
2011 7€ =7] IT AHl Ax 2 FAHQ 7502 8|80 Ao &
A5ttt
- 58 -
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<3 3-16> A1 F7 AFAES] AR IT ¥lE

AR AITHIE(S87] & 2IEU) =2 che| =4
20114 79 15,807,759 = 15,807,759
20114 8¢ 4,777,500 = 4,777,500
20114 o 4,777,500 = 4,777,500
20114 10 4,777,500 = 4,777,500
20124 023 330,000 2 330,000
20124 03¥ 4,880,000 e 4,880,000
20124 04¥ 4,880,000 = 4,880,000
20124 05 4,880,000 = 4,880,000
20124 06 3,757,600 = 3,757,600
A 44,567,859

- AR AT Qe o

AT Az delol B ATiASE FE F Aokl @ o

Adn] A B] &0 T

l

<E 317> FA1 BT AFARY AT AT 5 68

A=A b7 o eleelof EE 2%

— ole[z[of of T &u] A 5l 46,238,850

- QlH2|of 2T 2| sHAl 3| 5,133,333
A 51,372,183

® AFH IH&

=

%1?4%'—151% g JAddud g AF&A, AAolFe] F3
FEojof gt LYFEE AFEIAE AH Afete] Mgt o

Al AEFE I st RFETIE VIEoR F 2GR 2

Aste] B&S A AT

- A B 33 (37 WIAIRE &8 243 &3

409 x 331/ x 2A1ZE/ 3] = 240413
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<E 3-18> F2}-1 F7 AlFA e A FH V&
de[EH 29 =25 Che| =4
- ®7| 2gFH| 200,000,000 13| 200,000,000
- 23 6,000,000/A 2 240A12F | 1,440,000,000
- ARdRY 5,000,000/ € L 10,000,000
- HEH|E 200,000,000 13 200,000,000
B 1,850,000,000

AF71E T AT FAs ASFAE &l ATste w4

s 9 AkAle ojejo] 8o wWE Fu P A 2o ﬂ1
gk Fiolth 20129 A ZRAES) AP AFdAbe] 2011d Ty
2012'd #¥ ®lgo] Frbsien, o= 2011d AlFAe gH EViE
Aste] FHaH o A Al—%&?joﬂ ek Blgo] HAsHA] 9kr] W

2 gddn. o] wof g Y AFAH JdduthE A% 2L
A TdE T o] A&

iEEi%‘i AP o]= Qs AFUH
7F R3] EAy sk

S @ AR/ S AT A L A Tk wE s
=

2RIFVA LYAAAT} @EA] o) A Z3 Aoz 201138 7oA
20129 12:1 2 Z7} sk
- SA(OFFE) HElb]
A Ead g Fenl(=Fdu], A7A 2 e 270l
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A(OFGE) MBI 2~ (H 4, ME -
BF7A QYA EE AE 28 7 SA(0HE)9]

ER A
9 8 ASAN A AFIHAT ols BREFNA LIAUAT A

QHgE AMu|zolB R o] thgt AFArtE A &5
<3 3-19> F2-1 FT AIFAHY 54 A Hl S
2 (otmE) Rtz = =2 =
— 2011L:I 78 4,000,000 7 28,000,000
- 20114 8¢ 4,000,000 7 28,000,000
- 20114 od 4,000,000 7 28,000,000
- 20114 11¢ 2,400,000 7 16,800,000
- 2011 12¢ 2,400,000 7 16,800,000
- 20124 o1¢ 2,400,000 7 16,800,000
- 2012 02¥ - 12 39,900,000
- 20124 03¢ - 12 51,100,000
- 2012 04¥ — 12 51,100,000
- 20124 05¥ - 12 51,100,000
- 20124 06¥ - 12 88,480,000
=2 (oHIE) QIXtE BHA| 416,080,000
A (otmE) zh2|d|
- 20114 7€ 2 3,294,942
- 20114 8¢ 2 3,766,880
- 20114 o 2 3,696,580
- 20114 10€ 2 1,405,310
- 20124 03¢ 2 626,410
- 2012 04¥ B 3,019,630
- 20124 05¥ = 3,421,370
- 20124 06¥ 2 5,060,324
= (ohmtE) zhE|d| &HA| 24,291,446
S (0T E)Mu| A (B A, ME)
20114 7¥ 200,000 4 800,000
20114 8¢ 200,000 7 1,400,000
20114 9o 200,000 7 1,400,000
20114 102 200,000 7 1,400,000
2012d 032 200,000 6 1,200,000
20129 048 200,000 12 2,400,000
2012 052 200,000 12 2,400,000
2012 06 200,000 12 1,714,000
SA(OMIHE) M| A (H A, ME) A 12,714,000

(

- A YR -

_6’]_
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ot BT AF, ZIA YR ¥ B XY, S A% v go]
M, wEAel ayel weh BREF/NA SIAAATL AT Az
ofv J|EHOE FhIY AF 2hst FY EUY AYwY FEE
2020% W2 10E AFIIF F edgor] ade we shE A
Joul = I EF ol A
<E 320> FA1 BT AT AF A2
A A= 2] =2
-2011dA 7& = 7,091,000
- 20114 8¢ = 44,841,000
- 20114 9¥ = 49,794,000
- 20114 10 = 13,347,000
- 20124 02¢¥ E 3,100,000
- 20124 03¢ = 10,755,000
- 20124 04 2l 32,962,000
- 20124 05¥ = 68,148,000
- 20124 06¥ = 6,750,000
A 236,788,000

- Meet and Greet Service :

TG L ARD FaolA 9F AL AP Dol AHH AT
A 5 BER o)sts Auzoln HY MEe BREFA YA
AA7h WA AL, FFE ME BAE TREFIA GAY

Ao} AFSGAREE) AFIE FEoR FIYsATt

<E 321> FA1 BT AFAES FRHY g

[e)
Meet and Greet = sl =N
- 20114 7¥ 60,000/3] 5.65] 340,000
- 20114 8¢ 60,000/2] 573] 3,420,000
- 20114 9¢ 60,000/3] 623] 3,720,000
- 20114 10¥ 60,000/3] 33| 180,000
- 20124 02¥ 60,000/5] 63 360,000
- 20124 03¢ 60,000/3] 103] 600,000
- 2012 04 60,000/3] 633] 3,780,000
- 20124 05¥ 60,000/=] 983| 5,880,000
- 20124 06¥ 60,000/=] 13 60,000
A 18,340,000
- 62 -
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- BRI D EeAE s
Ao adol get BREFVA LAAAA Ado] B QTE
Agshs Ausg F2 59 9 @2 @XM ofmsuls A9
Aolth. o] R 479 2L AR BREFINA £4AARS A
F oA AlFRrtE F)EoR A4sY

<E 322> FA1 BT AFAE ] HAAL/ B v

SOl e 9 EoMu[x =5 o] =%
- 2011 7& 1,000,000 c 1,000,000
- 20114 8 1,000,000 - 1,000,000
- 2011d 9gl 1,000,000 £l 1,000,000
- 2011 10 1,000,000 2l 1,000,000
- 2011 1€ 1,000,000 2 1,000,000
- 2012 03¢ 1,000,000 2 1,000,000
- 2012 04 1,000,000 = 1,000,000
A 7,000,000
_5E Au A

A 2 wEA ] Al A &, s A U sEn]golt
<3E 3-23> F21 FT AIFAES &9 vg

S Mu|A =i =4

- 20114 8¢ = 20,789,527
- 20114 9¥ = 22,319,265
- 20124 03¢ = 4,230,087
- 20124 044¥ = 55,313,165
- 20124 05¥ = 83,586,878
- 20124 06¥ = 5,317,898

A 191,556,820

- 7o 2 F7FA 1] 2~ (Call Base) :
ETEE7IA LIAGALE AFEFGARE Alekd Anrjz 9o

o]

rr
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A g = Ful @ AB) 2o fd Aow
o, 7 9 dF F=2E AL Fol

YA7E AFE LG AESa, §

=
= 3.
<3} 324> FA-1 FF AFAHY Ful W FIEAH] 2 b &
o 2 FEIIMH|A(Call Base) ke =N

- 20114 7€ = 57,272,397

- 20114 8¢ = 67,341,148

- 20114 9¥ = 20,992,988

- 20114 10¥ = 18,214,679

- 20124 02¥ = 6,433,800

- 20124 03¢ = 13,661,176

- 20124 04¥ = 49,250,660

- 20124 05¥ = 48,398,410

- 20124 06¥ = 607,000
SHA| 282,172,258

- AR 9 Fojas
) 2ol ojg AR B Foldsl v golt
<E 325> FA1 BT AR AR D Fojdst ve
ALRA 8 FOiM S =R =N

- 20114 78 o 766,764

- 20114 8¢ = 2,344,801

- 20114 o¥ = 2,601,469

- 20114 10¥ = 1,349,942

- 20124 02¥ = 431,683

- 20124 03¢ = 1,725,492

- 20124 04 = 2,344 127

- 20124 05¥ = 1,599,417

- 20124 06¥ # 459,181

A 13,622,876

Collection @ kmou
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- nSEH

Ao @4o wE s|FAFZ tigk BOSIET 59 A % 7]
B} JFnSA 12 v go|t.
<FE 326> FA-1 FT AlFAME S wSEH H &
wsEd CFS] EE
- 20114 8¢ = 1,900,000
- 20114 9¥ 2 1,584,000
- 20124 03¢ & 1,000,000
- 20124 04¥ £l 250,000
- 20124 05¥ 2 1,000,000
A 5,734,000
ZZAE 49U FF
ZRAE FP& S5 F8g F=IAAY ANE L v Lot
A A FE DL A AFEIANA 7 HEIHE A LS
o o E HXAIH I, o]F A% AYTF IHE EFHRFIIA &
BAAAZE AT QY F AR = UL A 0 2L A,
Hauel A Wigk kA8 dix Folth vlgY Ae 7 Q1€
79, A4 T wet Zolste 4 FH7IEoZ VYA
<3 327> FA-1 BT AFAHY £¥UY Bl
T2NE edeld 32
- 20114 7¥ 34 4,811,076
- 20114 8¢ 74 84,402,336
- 20114 9¥ 8% 98,197,956
- 20114 10¥ 73 84,771,360
- 20124 03¢ oy 24,209,931
- 20124 04¥ 9y 117,535,564
- 20124 05¥ 9y 147,648,844
- 20124 06¥ 9y 49,444 380
il 611,021,447
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3. 3 BT AF AF A

1) A BT il A5 AR e

S G} T STA|EARE 201430 B3 83T H 6-13F EF A
iAol et 32k FE ETEARE AAEAen S ALEAE A Aot B
T d3lra FES VHTe A4S sk 20159500 79 1€95H 1149 30
+717F 20159 9€¥ 20¥FE 119 5¥7HA] F 45¥ S

N
E
(6] ]
X
e
&
i
)
>
e

B8 Al 83T AF Aelsh FAR AQFHE Aol Flom AF LGAAA}
AT FAZ AGo] Hol AWHUT B3 A 8BTohs T ALg B,

T':O
7R, AFEAE L S AF:Alele] A AAE E U2 3Lo] AA o] $dx

b

53l A 897 A% Adlel BEE Bl Favt A o] Aol Hgem A 5
Sol AFAue RFHEH, FU
2 SRR D AFAG i, @
E3) o 109%)9) ZAE Belo] UNH O AN AT
HA AHle ol A 8% A% Aldleh SAsA
52 B3 BAL Sgon A 4% AFFAE AF

FollA Al E B Hg ARl 7)E

=

AH] Al&Z Bz

[>
td
oy
o
oM,
2
o,
o,
N

¢

o7 ATE 3}

sl A Be AR =¥ A4 ‘H*J t‘%%é—? °F 90km ZH‘%EE sl Al 8337
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A

<3 328> A BT A ARAAZ/FA)

37y TE:: =
E-1 36° 26" 58° N 130° 12° 20" E 1,980m

<9 3-7> AGAY A=

%)Collection @ kmou



<& 329> &/ FT AF Al AEAE

ME F MH MErE A
NE=A - 205.69m x 42m x 20m
Transocean — GRT 60,083Ton
Deepwater - FJ|at
Millennium 3x9,333HP + 3x6,266HP
- 73.4m x 16.6m x 7.6m
"Eye - GRT 2,469Ton
- 7| 4,800KW
PSV
. (2 X 2,400 KW)
Far Spirit
- DP System H2 &
- Cargo Deck Area 725m?
- 81.7m x 18m x 7.8m
W - GRT 3,527Ton
- F7|2k 4,900KW
PSV
) (2 X 2,450KW)
Far Starling Y
— DP System 2%
- Cargo Deck Area 810m?
- 81.7m x 18m x 7.8m
e - GRT 3,527Ton
- F7|& 4,900KW
PSV

Far Skimmer

(2 X 2,450KW)
— DP System E &
- Cargo Deck Area 810m?
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<& 3-30> EA FT AF GOl 2E

.|L.|L.L O_H_.___.___._._ﬁlr_ml
.r.rﬂIII S W0 o W0 ok S S 5l ol ol
m_ORo BN TRT u S Pl gy
uw__pooLAlL_%_xo R ® ol g S o mH@g o
A Br S K’ ~ < oF O\t = B3 0f R
SN I o %u(___o____u_..r._w. R L
° X <l o_nHI_ U 5_E _\U_l:_ < __oa__ ...A.o|H%
o0 of o+ B R o lof K — 3% Ho © - = O
T m_vmmxz# W ow0 o gt O g T
@ 0w X T ol _ o 2 op TREM G 5
M = 3 m = R0 MR _ 30 = T oo all = = W HA_I - > )
hal 7o“_oH.H_._._.___lo < - O Z = _n._o.A.F._._.A_A_u I_I__I
- o= T I W I 00 KOND T 0F 30 of 3 ~ - L
= or B Hmw 8% K- ol ooy |_|___A|._ H .__“_A.._ﬁﬂ OO ™ OoH J _ATH__MUOQM
- . i ol - = o — — ~ BN
ME7E___.__OED__AI _uoﬂ:.ﬁaﬁ_/ Ewd_u_f__ul___%mo
= A A | foe rodr B ol ®l RO ®l WD of —
- & TF o o0 oF A X B
_ [ <
K =] — ok T
— (o}
™ __A_vovllai 0H
I - 3 =
Al_”__lA_._. N
o < Iz &
oh
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2) B3l A BT A3 Ao AAF wo)

al

X

Sa B BT AE Aol A7

Sa ale) FdolA BAYL Ao

A oF 5704 AfrIztE

AR wi=o tisl £ stler FEE uE AR viE FEE AW
obzfj e} .
<3} 331> A BT AF At F EA W=
3= HEEIEE)) A (813

AlEM gl BEM 2MBR(MFALEEG 2|0 E) 32,376,000,000

1.59 ¢ A 11,256,000,000

251N T EAAFEI 2 8ME 21,120,000,000

AlEM o 22N 29 ol E(FUol &) 6,579,857,263

1AIEM, B34 dER 55 3,577,017,500

2AIFEM, BaM Muttfa|®(Mur elEE 74,745,931

3AIFEM, BZM 2lel &35k 12,895,617

AANFEM BH2M S 2 23S 2,631,639,566

5AIFM, EgM H7|=XE 232,103,434

6.AIFEM, 23N HFF 51,455,215

i §
B30 g1, ofNE, 5 oy
o

4,301,209,149

1.4, olME & 75

1,022,588,477

SE oxf, 2%
2.8z ZE =Y

2,030,000,000

3.EHE2H0|MMH|A 820,842,612
4. Z2HE 2HH ZZ 427,778,060

=W oHE BRI HE)

10,881,066,412

Z BA(FIHAH EE)

43,257,066,412

y 2014 3 FAe] &4 Ak AAE WD gl
& Wgste] el of 3239 wWiEo] WA S Aor 4

2] 4
A} ol slole] AFAH £AA} XY Auto

Q)
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jZolm oleldt Mutel FI| FYE Ukl = FAVE v FEI
Feuvet 7ol TAAE F e wEelt
<FE 3-32> A BT AF AL AFAd/ERFd AR
AEM, ESd 888 = EE =

1. ¥ & B 11,256,000,000
AlFEM DWM 500,000,000/¢ 21 10,500,000,000
H2ZM Far Spirit 12,000,000/¢ 21¢d 252,000,000
2 =M Far Starling 12,000,000/ 21¢d 252,000,000
H=M Far Skimmer 12,000,000/ 21 252,000,000
2. SHAMET EHAKXFI|ZE M= 24,120,000,000
AlFEM DWM 500,000,000/¢ 45 22,500,000,000
H=M Far Spirit 12,000,000/¢ 452 540,000,000
2 =M Far Starling 12,000,000/¢ 45% 540,000,000
2 =M Far Skimmer 12,000,000/¢ 452 540,000,000

@ AFA, R34 A5 FF

S=toll A FF 3 MGO(Marine Gas Qil)e] A F &3 7]FoH o

g o] F=FFdANA FHEE 5 71FelH
<& 3-33> A BT AF A AFA/BFA AsF BlE
AEM, E5M B8R 25 B =

- 20154 9¥ 16¥ 250KL 256,437,500

- 20154 9& 18¢ 250KL 256,437,500

- 20154 9& 19¢ 300KL 307,725,000

- 20154 98 23¢ 500KL 512,875,000

- 2015 98 25¢d 200KL 205,150,000

- 20154 9¢ 29¢ 490KL 502,617,500

- 20154 108 18¢ 500KL 511,925,000

- 20154 10€ 20¢ 500KL 511,925,000

- 2015 108 23¢ 500KL 511,925,000

A 3,577,017,500
@ AlFAd, R Autdig (A ded) 2 &
- 7’] -
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)
=
N
rL
::‘,
gt

7 2059 FA ZEAES B9 AFLYAY aTE A
B} QE el i@ AulvlEoR FTHYow o uhe ap AFAw
nFdel §F% BT vEF 4F Aol wE Ao vgo)

<3 3-34> TA FTF AF A dEidiEld v&

AEd, 524 Aol o gdo g EES 29

- 20154 9¥ 183 15,017,859

- 2015 10 173 32,807,940

- 20154 11¢ 103 26,920,132
A 74,745,931

@ AFA, RFA QY A
201245 YA AFA B BFH 9T A ddmdt Bgstge
M, U FAH BFHoT WEe| FEol aFHE AU o
g AHl 2wl golk,

<3 3-35> & FTF A5 AkEY A Avj2 vl&

AFEN, B2 olel S5t olel =2

- 20154 10¥ 14H 1,007,700

- 20154 11¢ 164H 11,887,917
A 12,895,617

® AFA, BFH FUER 9 BN S
2012dels AFAT BFgAd A A Ao @ AR08 A
= B ZASEATH 140=%0] @t \AAlA Y H3lou, 201539

fr do

A% WHe) MAor dufs Addel 25 ANl He FAFD
A 2A 8 B AlEe] BhE AT ol9h BewE A Al @ HaA
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H-g 55 ZIEH AT

<3} 336> A FT AlF A FYsH 2 AHE v &

AlEM, E2M slsat 2 2|8 =25 s =N
- AlFEM DWM 1,698,316,006 | 3l 1,697,864,206
- 22 Far Spirit 161,067,440 | 3l 160,612,600
- 22M Far Starling 218,287,850 | 3 217,830,930
- E32M Far Skimmer 183,781,720 | 3l 183,329,920
- 3sMa & AAHE 372,001,910 | 3 372,001,910
EHA| 2,631,639,566

® ANFA, A H71=A g
201233} 2] AlFEgAY] SR EAHH o sty 4 HrE T4
Al AEHA oA A 29k HlE-oltt.

<& 3-37> & BT AF AL HZiE Ay vlE

AlFEM, B3N H7|E2X2] PSS =
- 20154 9d 201m? 54,956,260
- 2015 10€ 730m° 162,849,500
- 20154 11¢ 7im?® 14,291,674
SHA| 232,103,434

@ AMFAd, Rad Aeed

201233 =g 20153 o= A A Hlgo] AT EH AT

<3 3-38> TA FT AF AHEY AFAH/EFH HASFdg vlE
ANEN, 824 H5az 22 o
- 20154 o¥l 1,592Ton 16,269,272
- 20154 10¥ 2,872Ton 28,069,680
- 20154 11¢ 723Ton 7,116,263
A 51,455,215
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- AARE 2 A AHEE
AAze}E A AHEES A EFEIVIA SFAGATT AR
AHERTHE TIEO R AAAE Sl wet FFET AAIRS 2
ol gt 712HA 8 FAELS AAA} 5F, 15%, 8 2 19 =

gele 2508 1508 F#A S 8FstH oY Fd e 4% EFR

w7141 FAF Ag gEHEREe] BFEIH 10085 AHEs 2

geolste] MU

A A, w2l 2 & F/ A HlE

EFEFIIA HelA EAEE AR A, @ @ XA BgAd

7} @rﬂﬂoﬂxu AlFAA o g st Z*o}ﬂ oE EFET

S AR YRE/ATA IT NE(EEY] 8 AEUE)/7HT Aeeel
AESGA] MU AGYAE AT AT YA NG £

3k 23ly] @ QlEYl 91|, 7I 5 AFFEA Qo] vg
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<3 3-39> &A FT AIFAH BHG7A Y v&
HZ7IX| F ofHE MM 2 ct = =
1. &1, ofd% 2 B5F X, 29 1,022,588,477
(1) &1 3 opMZRIXtE 63,372,670
20154 8¢ 2l 16,872,974
20154 o 2 20,395,786
20154 102 2 26,103,910
(2) XAt & FAzelrtez 87,050,230
20154 8¢ o 4,305,400
20154 o 2 25,266,217
20154 102 2 39,795.028
20154 112 2 17,683,585
(3) Rk AMezl, =2 ¥ stE 24/Xs5) H|E 613,172,164
20154 8¢ 2 13,724,994
20154 o 2 189,486,630
20154 102 2 332,943,660
20154 11€ 2 77,016,880
(4) Rxf == 52 & 25 197,013,653
20154 79 2l 316,810
20154 8¢ 24 8,370,761
20154 o 2 76,738,380
20154 102 2 64,869,007
20154 112l 2l 46,718,695
(5) AtRAAIE 29,710,619
20154 8¢ 2 7,578,749
20154 o 2 7,580,672
20154 102 2 7,249,963
20154 112 2 7,301,235
(6) AFRATHIS (587 & QlEdl) 11,174,880
20154 7¢ 2 116,552
20154 8¢ 2 1,265,665
20154 o 2 1,265,986
20154 102 2 1,210,757
20154 11€ 2 7,315,920
(7) AFRAL ZH7 2 2lE|2|of 21,094,261
olHZ|o 2 IT &y MAx[ & A = 21,094,261
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© 22FH +9

201283 2l AIFAY Al 87Ee 29k 9™ s d A
A AHH gl B Tty =]dsksien, =ul dAls s
o e AF B 2IAYS FFEAT BlEY A 201293 2 O
€ Aol7h flo] sdstAl AEHU. sl 2] 5 eFAdH =
=ddTa stHstE A 5 Adde =AEHAREA BE 4
A BAZ Bz Hgo] TAsA] gkoem, 20121 d 3 FAI He
oANA 27 &Rt Fnlgo] TAFHAT
- A sHF 33 (3 HIAAIRE g5 247 =%
459 x 33/ x 2A%4/3] = 27047+
<E 340> EA FT AFAHEY dEEE =9RE
2271 ’Z%"-T'_,Og)#ﬁ’é*, SRS el chol Sy
de|EH 2E & HIE 2,030,000,000
- =7 2L EH| 200,000,000 13| 200,000,000
- 2gH|E 6,000,000/A12F | 270A| 2t 1,620,000,000
- At RY 5,000,000/& 2704 10,000,000
- HpH|E 200,000,000 135 200,000,000
0 A= &
2012\ 3% FLEA AlFEFAe] Aol i =4, A% 5 7]E H
ojAbge] AlFE e 20121 d BstY MuE BEE AIFFAL
847 AF ol me} g2 FEo] S4AHY. 53] Meet and Greet
o] A TES Ao A3 T8S AREste] V&R 2 AF
+FAdHol gtk althu]go] FHE A= AT
- 76 -

Collection @ kmou



2L Fete Fdol 3
T71A 9 4 9 FFOE FAFHAT. ZE2AE VT T AHFL T
AR og i 1t 4ers 2o} F&d s A7) sk A
EW 2 20905 10 AT

- Meet and Greet
20120l = S| AFAIFEA ] gelE o] wid wWE Meet and Greet©]
F2 AP o 2015 3 + ZHlo] ZsEdel 5

!
B Aglel x|she] F2 AFLYA) FALYAY GF2 B4

o
X
(e
fru
2
[t
FoX
>

- 3"

NS

15294 B w2Ae] AFYA %, S Ao TP sAu S
- ol 2 F7FA B 2x(Call Base)

ol Alokel o F7hE WS ol @AM Aoln, BRRF
NA AGATE AFEGAS TR bl g AN G Fohstod
ATE Yk,

b

SRR

=

=

~
i
ey

o
=2

s}
of o

N
(o
=

AR P FOAs vg

- nEEd
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NZgQ A 240l e BOSIET 9 7IEh 5

<3 341> TA BT AFAHES Anlx EE o6&

2270l MHlA B2F A 820,842,612
(1) =2 (olmtE) A%tz 74,955,833
20154 7 2 2,707,067
2015 8¢ 24 11,448,764
20154 9 2 17,473,197
2015 10¥ 2 16,710,923
2015 11 2 26,615,882
(2) =2(olmE) 2a|d| 8,463,715
20154 8¢ 2 1,564,760
2015 9 2 2,526,730
2015 10¥ 2 1,972,200
20154 11 2 2,400,025
(3) Xt Xt=E 150,089,692
20154 7 2 5,162,838
2015 8¢ 2 11,416,482
2015 9 2 26,976,072
20154 10¥ 2 36,848,320
20154 11 2 69,685,980
(4) Meet and Greet 24,618,085
20154 8¢ 13| 295,625
20154 9¥ 383 8,930,140
2015 10¥ 473| 14,253,120
2015 11¥ 23| 1,139,200
(5) =4 94,490,052
20154 9 B 45,738,000
20154 10¥ 2 44,891,060
2015 11 B 3,860,992
(6) 7ol 2 FIIMH|A(Call Base) 458,049,664
20154 7 2 84,832,878
2015 8¢ 2 10,823,320
20154 9 2 284,756,450
2015 10¥ 2 67,654,770
2015 11 2 9,982,246
(7) AFRA 2 FOi™ s} 8,975,571
20154 8« B 1,510,527
2015 9 2 1,076,230
20154 10¥ o 2,311,970
20154 11 2 4,076,844
(8) wg=H 1,200,000
20154 9 2 1,200,000
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<3 342> ZA FT AFAE Y Z2AHE &9 H] &
ZZHME ¥ Z2 427,778,060
- 20154 7¢ = 22,322,661 49
- 20154 8¢l = 42,381,000 74
- 201544 9% = 68,323,082 79
- 20154 10¥ | 163,328,990 114
- 20154 11¥ = 131,422,327 139
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4. 72 FT HFTS LY AFANFEY FFHAEA A

20143 H2acdyA HlAHHEY F2-13E 8% FIAA AHbE
olm] 2012 @ %0 T FA1Z AADS S| 2 A7 A A AT L] A
= dF AlFAH o] F3HA

FYA A0l Ths

)
s
o
o
ol
rr
r2
-1
4
09(‘:5
e
i)
o
it
4
0%
L
i
2
u)

|
HEREE 4o tff wrol f-gubat a o) A]
Els
A M =R G Ao l°—F° 2014 102 1L H-E 2014 10€ 28<7}
2 4T7}°l D=l ol FRAA7I AN T} HaasdGapete] Aok
Ak SA dAFA Hl& ]E, BOP latching 3 Wellhead 784 1A ¥
A ey %x]g, BOP 7|5 Al@ 9 EDS AAl Al 45 vl&AEe| 3¢
Ao Akzoz AAo]l HUI 3WMA TA] AP tEA = AIHA o
T2 SR F Aol gEEUT

<¥F 343> F71 FT HHo Qof

2'-
1o
[

o1 8

1A SoligdT 2 1,870m #{%|

2lM  HZ(P&A;  Plug = & Abandonment)ol of=l Al HZB(T&A;
Temporarily Abandonment) AEjo|2 2 HF=ZHX|(Well Head)7F A& &

HZ g | Y ol F¢
AlHIE Plug 270 AlE
HMSFEX| Corrosion Cap M€ H3
st M F3ALRE Woodsidelit7t X2 50%% 2~/
HE HE | IR 22| L oo &St HE A AMSS HA
2016'd 5YENK] =&A HotUert FE-1Z &8 FIt HAAE &
- 80 -
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BEE

o = 5| (£0/5m)

M (EREES

Z2E{ 1,823m)

-f

A9k )

2.

125km

21 Therm

A5 Mo HE B
2 Fojo] WSl AAHOE
g AXE @gtm MAa=AYATL AR

:

7 58 FAsel 1 3

e 71gel
PSV &4
Al gol
o] A% A

I

2 o i
r
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A MR F21 HEFE &8 TFAEA AV AFHOE F3o] &
o] 3 F21F AFAALE AgstuA st AZRE FHFH ALEE A
T v S fdl 20159 89 Tl FAN R Ao A “EF Al FAI2=HE
NAA NAAFEE A% HF G4 AT TFALA, EH8)E A &
Ta7Y AAIEES vl B4 dT7E Fd8eH, 413 A FAIAY
23t RdS AASHAL oo thgk AR AR FAS AASA T

H HuAo mET o]gg 4 V|EoR Iy T 2RI Auls
71927 (Cost of Service Principle), A1HIZ2: 7}X]F2]28)(Value of Service
Principle), 78 A7} F2]29)(Competitive Principle), Ar3]2 2l 2] F2J30)(Social
Principles of rate making) FollAl BFAIAES] F8 AFESAZE o= AAge=
H3 AlF2n] eH2ES Fd0] taFstal mAlAd AANNE s gt
sh7] ojHE A& ayste Anjz ZHAFo U ZAATIA T, AR dE S
o & MAISIAAL FA-1E AlA ool wet RS MR|2dVEE T2E 9
= AArel FAS Tl AR TES AASAY] "Wl ARl L7

N&% AHSE AR/1EoR BT A2 ArkFole] wH B E Wt

27) M2 FelE FRAIAN 20 o] SA7F Bek 828 T Aw| 29| A2k B 408 WES
Nzow Adale dHow 22 AMaEE oA B FaAH lEew AMHT Yot
Aol ol Abido] fEAole FAM o] ¢4 FEA L, HAYA, ARG S
FUzARTO T FAHE AU FATIT,

[

28) AFH Al 740 g ZHAAANH S FAAGFA Y AR2 ALt AAglel AFHeE FF
Aulzol] s AHEATL AR EE JIXE 71RO E st QTS AASE WAOE dE B ALA
7 HAIE o] 88 A4 dytEiN e} BHEATE FUARL FUEAEE LWtk TYT AFATF)A
T RHEA Y] AHI2~E FEEE A GUtEiA e ARl TEX 9 t2na RSt 850l AR E
= 3otk

29) AATMAFolo A& FFaw AAYHE FY7Ig0l AAGH S F= ot FrIdel BA
ARl dtke 7HE Stell FE3ARIARI20 FEFAH FaFe] dAske HoA aws AA
3t w202 AA7HA (Normal price) & 24 A9] a2 jES 2T 5= A sto] AAS Fg

ol Zhd 4 9l 24712 (Optimum price) S o],

30) ASA UeF) €F RFAYRHE B9 A¥IZ FAS A S8 (socal needs)EE A
2 v 8social cost)®] 7120 Wk A B0 7 AR o] A, AN Age v
o] 93¢ ARk deloln,
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AFF2)31)(Cost plus system), THAHIE-F232)(*)7} U=dl F2-1359 7+
= A3 oH S FAR TG =drt
Aol 713 ABA A5 E V|2E T

Fo8 A 4§37 ol He 1
Aol Adetel YoiALe] A7he Agol B wAEE UNE TR
7o) o] 8L FHakE WAoo AgrE HohTh

BHE, AFHZES 7]

Pulg, AFHAES A% FHFW ASH HgoE FHol Hm, fAB
Pguls AFAME FARSE A% AYFA ANFARFAGZ, AF Hx
Ed 252 ¥ AQATED £QulE T4 Hein

31) A7 (Cost plus system)= A1HI 22O A4 FFol A8HE BE A7t AANE FASHA
28gYddor AYsh= WHOE a5 Tt HeE 7S slFoEs Al B o
7hehs tha Apolio] TS QEolBolA = ARIH R AR HIL S auTE EEAL R(&
FrE)=E(E L7 H(A F ol A)+E(F g0l R)), EAEFFO(Fair return  principle)(*-& 4 H4F0) =
ool A dibzoz ARHN Qe 25 o] JAPHOE T3V F3 AdHER I
TAE 7kt doed FE71de] HAAT o]9gE §&s) FA o FE7IUY AFol FuAL
AR o 2e LA A Eolo] FolA7] WEe FFVIYN AT ol&e A F= Lot
HEENE REFETH)=EEFEH&)+(V(AE A H)-DER7PEA S
ot

32) FAHIGFol = AFoIU Auz=9] g &9 271 gl o] L8F e HES S s
oz A Gol dz7 7HAe] Ao & widel MY At Ao A Slo Tl
& A E_EAEE EUstA sk AETE B3k 23U AAIske] 71 3] HojEgel o
gt Ao FEHY Fod guEes UgFs As) Frhe Al o@Fg 4na 3 FedE
& Zzhe| A &S A dEshetls WHE el Gl B2 @Al %), <F7HA(NPY)
FO(-cA7MH L 85 A ARESEY O s auEe AAsta vid d59 F#EUE NPV
2 245t AAeEe] a5 AT eEA ARSI NPVHS 296t dell ev& 2
ke WAow 471 HAQ aggEe] ARHAAY BA7)ZE o EAdgEd &&
Aoz tggol 7hssith. Leu Ai7Izke] A EZspddl| ol2% I7ko] Al uAH] Fgo] &
73F 27IdEed Edo] dAsH AR % AFAALE tEE 5} 2 = Aok

33) AHE-RE|HAES T Task Force Team O 2 12} AFY oA F=xe] G271 AAATL 9 2434 &
SW719 el SE"el FAHENE

oft
a
i
X
f
e
o
f
H
et
i)
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<¥E 344> FA-1 HFo| dUpAAAFE ALY A AT AW
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s
Q

HEER MRof 22F HE2 olo] dxlEl HHIZ ME

=
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5,000,000/20=$750,0000|09 ZA| ojof7|=&kg 1,080
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= R -
217}

—AlFEM MSHAE AR WA 7EX
- A ¥ MF4 AlEEH B2 T

& Jks712H20d stE)Ufoll AZiStES
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<HE 3-45> FZ-1 HFY MR AFE A L3 FY Uy
= Ljj 4 IHHY) H| 10
SRpE|oflChBHZt7FANZIE] | $15,000,000+@1,0809 /20 810,000 | oAz
SR | T (A =H[H])of
i 412494/20 205,000 | o1z
CH & AbZHH|
] BaE $450,000+@1,080% 486,000 | oAz
AlFHAE —
e 2|88 600,000 | 13|gt
< ZRTHAIRE 50,000 | 13/
o xipiy | SIRAESHEE $700,000+@1,080% 756,000 | o4z
e AL E et 2odH| 44 2lx1 4 560,000 | 947t
217t A 3,467,000
ole 2l7bstAlel 10% 347,000
JNE-S-JF EIP! 3,814,000

AE015), HE AFAN2EE 714 AN S A HE 284 A7), p 5

AN = AFEA U7 FUHeHE ALE 189 YUk vldEste Ao R F
AT = AHE 3 F7HA 133 A8 EE o3 Zo] ST
<E 346> A HZE A 133 AR (D9 - )
5 = 1% 23] 33 43|
= xju] S Xty| ZE7HARZH| 810,000 405,000 270,000 203,000
=
o 7 ] (A Z=H[H])of|
2l 7} st Alzt| 205,000 103,000 68,000 51,000
N EEED 486,000 243,000 162,000 122,000
BHAE I 600,000 600,000 600,000 600,000
H|E Ze4Ho|2R 50,000 50,000 50,000 50,000
x| V| RRESHE 756,000 378,000 252,000 189,000
a2l AFA M EHE 29H| 560,000 280,000 187,000 140,000
207+ A 3,467,0000 2,059,000 1,589,000 1,354,000
ole 346,700 205,900 158,900 135,400
NERIEXTL 3,813,7000 2,264,900 1,747,900 1,489,400
A4 S FFAN T (2015), A F AFA2EE AR AANEES AT HAF S84 A7), p 60
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A4 s FAFEAH T ALY = A

A1 hFAFEn Y AeA

Az = A7 gREHo ke AR A Aoy slFERAEALN O] AR
AL 2744 SHolA T3 u7t ok A HAl= ATk Ak
of = Ad%o] IHEAE HAA & 20 AT FH A Fdse=
J l TAF ol Pl AHsta A= ARI=Y WA 7

15 318t o)tk SOLAS Hofell ZEsiA 28-S v
1404 A= Eolyt 718 A %LH]E gg3to] A
S FUskE Pre-commissioning #8-E AX| d H
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S FAIFAR Y AIH HABE fo A Audk AT
Argkel tiste] 7t AulEe] Aes A
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HVAC S22 T8 F th. 53], sjFAIFAndA 713
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% 4 -E.—Tﬂ ZtE H22E, LMRP recovery EHI22E, Mud circulation EH|:E,
cd golxz WAEY Al2¥ HI2E, Riser ¥ Telescope joint HZE, 37 X

ynamic positioning HZE 59 FZ o] o] FojXit.

X
x
of

g
)

rE2dol-5d A5 DNV-GL#% vl= A5 ABSS sjFAF=4H Al 4
24 8 Ttol=ekQll  DNVGL-CG-0170 “Offshore  classification projects-

testing and commissioning"# ABS "Guide for the classification of drilling
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systems"ol| Al &= | FAFAAH Y Al FES APE T, ST AAFA, Al
FaMe TR RN FEI SPNEA FROE AN 9o
NAE AFHE AR FBE HstA ofd) TE3} Lol AHn R 3
RS EIR=
<3#4-1> A=A oF & Category I systems
= Al 2HMslof & ZH|Y HASSHA A2l oF B AIAHE
Fire Main System F&G/Deluge/Control
gFSIAAEL | |nergen System F&G/HVAC/PA
Fire Water Deluge System F&G
Power Management System Drill/DP
2| x| & o , 1
Dynamic Positioning System Test Control
NES=
Machinery Unmanned Test EO
AlZ= 690V HPU MCC SIT
Al2H 690V Drilling VED Switchboard SIT
Xl o ICMS, F&G, ESD, DP with Sensor ESD/HVAC
F O™ 27| PMS&S/T&DP
Ml el AMZ Seawater Cooling AlAE Consumer Capacity Test
=4
v Thruster Seawater Cooling Al AH SIT
AlAH
Thruster S/T
Engine Rooms Ventilation A|AH] ESD
S S A|AHE ESD
£= EE AAEH AN, Ex4A FMI|A 5) ESD
NES= LQ HVAC ESD
<=4 DNVGL-CG-0170(Edition July 2015) "Offshore classification projects-testing

and commissioning, p. 17
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<DZ

4-2> TFAHAsoF & Category II systems

HS Al2dsliof & EH|Y S Al2AsloF & AJAH
1 Ballast A|2AE] Semi Recovery Test
2 EHxE g dzh A|AH S/T and SIT
3 460V LV ARXEE S/T
4 230V LV 22X EE S/T
5 PA Coverage Measurement JIHEE ZsA7IHM ©HA
<=#: DNVGL-CG-0170(Edition July 2015) "Offshore classification projects-testing

and commissioning, p. 17

<¥E 4-3> ZYst] Aok & Category I systems

HS =& Al2d &=
1 Lifeboat and Launch System
2 Fast Rescue Craft Launch Device System
3 Deck Crane
4 Emergency bilge system
5 Emergency Shut Off System (Quick closing valves)
6 Drill Floor Elevator
7 Escape Chute
8 Watertight = Doors
9 Helideck Fire=Fighting System
10 Emergency Generator
11 Emergency  Switchboard
12 Cement unit
13 230V AC UPS
14 230V AC UPS Battery
15 230V AC UPS Main Distribution Board
16 230V AC UPS DB
17 Dynamic Positioning System  Test (DPS)

<4 DNVGL-CG-0170(Edition July 2015) "Offshore classification projects-testing

and commissioning, p. 18
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<FE 44> FHsIA AlZHeoF & Category II systems

S8 AI2Y g5

Misc.Lifesaving Equipment Mud Bucket

Helicopter Refueling System Bulk Powder Handling System

Ballast System Mud Storage and Transfer  System

Dirty Drain System Mud Mixing and Additive System

Fire Main System Mud Supply System

Inergen System Mud Return and Treatment System

Fire Water Deluge System Mud, Brine, Oil Storage and Transfer
System

Main Diesel Generator BOP Package

Steam Generating System Diverter Package

Seawater Cooling System Tubular and Riser Feeding Machine/Shuttle,
Main Rig

Starting Air System For Main Engine Lower Guiding Arm including Heads and
Rail, Main/Aux

Thruster  Seawater Cooling System Trolley for Riser Guiding

Sewage and Gray Water Discharge System Riser Chute

Anchor Winches DP/DC, Casing and Riser Fingerboard,
bellyboard

Thruster Bridge Crane in Derrick

Bilge System Hydraulic Roughneck

Diesel Gen. F.W Cooling System Multi Scope Arm

11Kv Switchboard (or  equivalent) Hydraulic Cathead, Brake Out, including
Wire

690V HPU MCC (or equivalent) Tail in Arm

690V Drilling VFD Switchboard (or equivalent) Manipulator Arm (MPMA/DFMA)

690V Thruster VFD  Switchboard (or equivalent) Pipehandler Crane

230V AC UPS (or equivalent) Riser Handling Crane (w/ Rail)
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230V AC UPS battery (or equivalent)

BOP Skid/X-Mas/
Transportation/Handling

LMRP

230V AC UPS Main
equivalent)

Distribution

Board (or

Miscellaneous Guides

230V AC UPS DB (or equivalent)

Access Basket

Nav. and Signal Light

BOP Overhead Crane/X-mas Tree Overhead
Crane

U-Light and Foghorn

Overhull/underhull Guiding

Obstruction Light

Utility Winch and Manrider Winch

Remote Sounding System

Burner Boom

Reference System

ICMS, Fire and Gas, ESD and DP with Sensor and

Ringline HPU and Distribution System

Telecom System

Ramrig HPU and Distribution System

HPU For Vent Valve Operation

Dual ‘Derrick Simultaneous Operation

Ram Rig Travelling Yokes Main/Aux. (or equivalent)

Integrated BOP and Riser Handling System

Tong Lift System

Sludge system

LIR / HVAC Room, HVAC

Loop Check

Derrick Drilling Machine (DDM)/Top. Drive

Mud, Cement, Choke and Kill Manifolds

Rotary  Table Main/Aux.(Including Power Slips)

LQ HVAC

DAT System

Power Management System

Guideline Winch and Tensioner System

Navigation Equipment

LP/HP  Nitrogen System

Machinery Unmanned Test

Z4: DNVGL-CG-0170(Edition July 2015) "Offshore classification projects-testing

and commissioning, p. 18~20
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>

<& 4-5> Zste] AlAs)oF & Category III systems

HS =8l Al2dsloF & a=

1 Monorail System

2 Winches and Towing Equipment

3 Drill Water System

4 Deck Bilge System

5 Service  Air System

6 Steam and Drain System

7 Seawater Service System

8 Aux. Cooling F.W. System

9 Diesel Qil Transfer and Drain System

10 Lub. Oil Storage, Transfer and Drain System

11 Distilled and Make—-Up Water System

12 Potable and Sanitary Supply System

13 Cold Starter Generator

14 Marine Growth Protection System

15 Heat Trace System

16 460V LV Switchboard

17 230V LV Switchboard

18 Small Power DB

19 Lighting and Small Power

20 Shore Connection Box

21 Column and Pontoon Machinery Rooms Ventilation Systems
22 Electrical and Auxiliary Machinery Rooms Ventilation Systems
23 Engine Rooms Ventilation Systems

24 Port/Stbd/Aft Machinery Rooms Ventilation Systems
25 HVAC Duck Air Leak Test Procedure for Hull and Topside
26 ICCP

27 Pneumatically Operated Door

28 Provision Cold Store and Freezer System

29 Noise Level Measurement

30 Vibration Level Measurement

31 Helideck Drains

Z7: DNVGL-CG-0170(Edition July 2015) "Offshore classification projects-testing

and commissioning, p. 20
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Total Commissioning Process
l‘!echamcaltcmgka Bre Commssonnq Commissong ST | e oa i
D it 0 I
| |t Quiput Qutut Qutout Qut
T - Comoletad I -WC punchlists cleared | - Signed and - System acoeptance ; <
) Cc:en;::sl;d ¢ Resdy bt o onplied - System acceptance
I Pregared ¢ Qg certficates commssioning orage 0
Punchists ssued sy D[|H
L - Pre commissoning System ready for ello P
E procedures complete operaton certicate E
0 and signed L]0 R
I K
A
A V
[E> it Activties ey Activties vt E U ‘:'
4 «Funclionaltesting of g4
S | | - Constrnstalato =0 sysensysityp | ]| - Comoet tong Bl 1 0
||| -Rressoetesing s g e |y testng ofsystems \f \
0 Y ¥ g f I \
5 Roatng squpment -E‘ur;meatrunnmg‘( 1| -esingotesmn -leaa;uszmentsof_
ool e %Ls ;umos,‘fars,_‘- Lol dlarmeimts, measurny --{» System acoeptance
U1 | s fﬁxﬂﬂigmm -l -?::ltlo“:::stestmgc!
- Cleaning : : performance £ 'PSD“
«Flushing of pipin i ; :
it - - e et of
PRODOR L plants

Z4: DNVGL-CG-0170(Edition July 2015) "Offshore classification projects-testing
and commissioning, p. 9

<TH 41> FA Al Z2A 2 B4 %

nl=o] A E el 30 CFR Part 250 "Oil and Gas and Sulfur Operations
in the Outer Continental Shelf-Blowout Preventer Systems and Well
Control"ol|l M= s FAFAR7F A=HAY =he] AAZF A EHAY &4
7F W7ol B o WA §4 FAE A% AHe A HAHS A4 BAe
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!
Y
)
Y
q

sfolo} am W) 5dnith e|RAow Auel AeWLE Fa A%
AL stelok BTk f4 BAE AT FaW A% 47 4Ee

1) BOPY] | AH Hx]/E8/2E HAE

fo
%
0>~
ofr
)

N

2) LMRP(Lower Marine Riser Package) Recovery Test

3) Mud Circulation Test

4) Pipe Handling System Test

6) Anti Riser Recoil System Test

)
)
)
)
5) Drill Riser ¥ Telescopic Joint Test
)
7) Emergency Disconnection Sequence Test
)

8) ROV Operation Test
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AR FA1 AF BENLA AY 59

A1A sl FA TR AlE-Y ARl 3
TS & F Ae &0 FHHA
Arle] AlAT AAstA T T4

7 4EEE AAHY B 33, 133 4FY AR dAHoE =4
¢to 2 o]Fsl A1HANA Aud Hu 74 Arle ZHZHA Al
g3tk oA E S0 sEFAFAERY T Ar] HAQA Mud circulation test

o Aoz AAz =247 2lo]lA WioM sfsks 2o oty sigFAF

_IZi 5 Ulo
o
£
N
(@]
—_
=
r
—_
o
m{o
o
=
=2
rlr

20149 109 H2A=DHAY Hlag WHE s Sviete] F21 9
< Z8&3to] sFAeAS AESAT. A ARHNE THAIH I
A4 Ardel A A3 30 CFR Part 2502 BOPS| siAH Ax]/&e]/%
LMRP 3|4, Mud Circulation, Pipe Handling System, Drill Riser

herA
°

o
T

of

~

s

Telescopic Joint Test, Anti Riser Recoil System, Emergency Disconnection
Sequence Test, ROV Operation TestE AAIStR o F2-1 #H5 FFAA 9
TG E ] Aol mERIH kL] o= LMRP fi]—r% Emergency

Disconnection Sequence Test= AA|sIA] X3t T

(4

Bzl AWHA EIAW FA1 AF FFALH AY Bl
WA sol} Ba) 5o AP ozel o|FAYS AE 1Y
Saqlo] Wad W BPAF TS, S A olF W

EoojEEel Ay o] B 4 9eg HaAssith

2
N

AFE©

o =

7

ol
Kl

o

X
& Aoy

Sy
l
o

%0
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ZI XER 4 A
- 7 RRi= R S

- SYunsE

s

e

SRz
- TFYE A2
- 2

sERE Al st
- EXR A

- AR BRI TE

S 2 AlF=HM AL
-HE4d3E
- HemZ

o =210

A AAEAAAL R 20143 10€ 1Y9(F) 208

&S | - TR Y
-JlEE55
4
=
2} = (http://www.motie.go.kr)

<Y 42721 AF FIANEA A =
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B Drillship

AR 2

2X) &=

PR 2014 109 19(F) 2R

=25

(http://www.motie.go.kr)
<39 43>F2-1 HF FEAEA AY B2 AFHZ2E HA}
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A3E F2-1 HEF THA2A AY 2 99 A

T2 BT HEe TES AEe A F3AE Woodsideo] Al oFol]
2t 20129 AAZ AIFFE fAFTolBR AFA Al tig A A
o] A&o] 7besttt. F2-1 B2 A A&l oF 1,8000E ol $Xx|sta AL
TUA HxEH= AsfiAlFAdd EH?E AAAR FFBEAAY] AleHS A
3 F A7 Wil ol AIFA AFA wE Al FiEol HAH. siA
= 45 913 Well head AZH &= A7E
Aot AARE A AlEHES AT Well headE A7) HaliAs AA Al
TS Aldefof sty ofo disiA= & AXHGo] TASHA Hoh 1
B8 71E A HAAFES 8T A AAA7E o] JhestH ol A
< A7) feiA F2 g]lo] Atk

T8 Alel 1,8007] Elell. #1X]gF #AE Shallow wateroll Al &
¢l Jack-up rigell TiEiA= Al&Ro] 758t olF fsiAe BEY A
A Ad7E BastA "tk

b & A vt2 @ F21 379 Well head®] b4 252 A
H| 7} o Foltt. fo Aug vk 2o Ui.{\_ELEB“’J/\]-Oﬂ/ﬂh F21 BT
£ SalA dske Y ARdS AdE = A 7P & olfre vrE
Zk1 Z7-2] Well head”’t Al A &st7] ]1“ Aol SR Eo A &
g ATk Aotk o] 3 Well headd tHAR vEA Q4+ 20159
2016139 Chevron®} BP AtollA ZF A7} 840 Al %FdE Jack-up rig®l Drillship
of ta F2-1 HE s 83 TH Al A=sHT 273 7 2 ol
r T shuslth

Well head®] 7% iAARY AlFFS AAs= F9E BOP9 Subsea’d

HI7F AAE L A H = FEo2A AastA FA7F Hojok gt 2014 10
4 23 =dE ALY Drillship?l WA #H &7 AA A|FAHE Well head?

N
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T

ol A

3 4]

=

171

9]

H
=]

S

AlEFol &g

A T

3= =9l Well head?7} 2%}

S

AAT F TestE A
OBERZ 9

N3 o _
X No ! OOO0O00
OOOOO00

_ DOOOOO00
TN OOOO0O0
—_— XX EXXXXT
o LL._. DOOOOOO0
CERY

S

ol

, - POUXXXAAX
OOOOO00

: OO0

OOOOO00

XX XX
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. 1""" —
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S
Well headell thallA oJRA A&LKHo = {7, By, AH]

) |
W - m
el
A _ OO0
e § : RN
—_
g 5
o
g
= .
S % 2
& 0
226
—_ < DOOOOOOC
o] IIXIXNE
= g
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mud-into-the-gulf-of-mexico-from-defective-equipment-lower-marine
<1¥ 4-4> LMRP Test 7}

-riser-package-Imrp-connector-failure

#]: https:/ /sites.google.com/site/ metroforensics3/ discharge-of-drilling-

=
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Aed AP NFE 5T ALd A& H2EHE 73 299 A¢H

FA-1 HE Aled 71 F5 AR AR Jack-up rigd AlEA7MA =
7Vs3kal Well head®] ¢H8A o] FREW HrjHoz sjAHl A€ Well
head &=]2] An|7} &0l WHOZ of 1507 E~180V 8 FFollA 2FH Al
5 3t Well headE AX|sl= A& Akt

o Ak A MF AlF FAPoAM AFsteE WHOE HFo] H FHeR
Jack-up rig, Semi-submersible rig, Drillship®] E& A|FAI2E AH] H2E
£ 7bsstAl g AA e digk 713 A Es <1™H4-5> 9 2o

~Upper
annular—
ISill line LB

Blind shear
ranm

Variable —L-

bore ram =———"y _ Vvariable
bore
ram

Lower "\
— annular
Choke
—line
— Casing
shear ram|

Blowout ' -:_‘
preventer
Wellhead

<717 4-5> Test well head 24| /Y=

(Kl

A4 slge muaste] UMY, HAY AdE BE B Azet 75 &
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g, F BA A7 AAE B Sigol AsE <2Y 467 o] 3
1 Age] xu 54 1509 EHF Aed oA sldel o 0% A= Agls}

A9 wdEA 2 edel U SEo fsith

?_:':l:{ 'I’lJ!E_‘\
9y g i 94 Xa
9 7
Y U - 73 SN 5
1% 3-8 ;
B ( Lyal A AN """"'---8..‘9,"'m & (s PN
HE ) i ““‘ = M { i 30K 7 !150|:||Ei.‘.1 e
afr \ . 2 | "‘3" 1) o A F =] "3—_» A
\ i [2 5= tTFA-1) Y o ) -2 50
VLI R\ 2 ’Scnqéa%b' BT 2% AR N ¢._\ Al
- i e WY M il W Ly
H ‘ 'af o \ e ’3[
\ - i \
3 » - '{J“ o 2 7
b EO{} 5 ‘\2’5 o“ g p -E()#I 4 a:
=0 . . ) B 0
{ i I LD { 1 ¥
ga. ) A4y, \ Cub | e
; | .0' Yo/ A 9 + ‘#'
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8 CUINA T e e SN (e
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A * d gh HH A
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<39 4-6> A 1507 El 5 o782 F2-1 i Al zho]

1) 4 15095 AFAY] Aled d8 H2ENE F52] vl§ &4

=

HAAZ AF2S & Ao Well heads AA3t= s 72
FAe A5 IddlM = Tl offr]dl AVtE=ECAAN SAds)
Ae 7HEst o Well head®] 73-% AAl siAZT2 AF7F okyr]ol 150
TEE(E D 1807 E A ARE THe)AFAESE 7HESEAAL Drilling casing¥}
Conduct pipeE A X3} Well head®l Subsea tree®} BOPE A X3t Mud
circulations HIZZ o2 Zlso] W3 sfFAFAERY BE FF Al&H0]

NseEE TEAT
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2016 11€¥ 7]1¥9 Jack-up rig &AR&} o] F &9

[e)
=
e SAIsh 29 FRVE 5L

o

3}7] 913 AHTS 23 ol

& A&kl Mg AESY <FEd-6>3 &

=
<¥F 4-6> A 1507 E]F Test Well Head A5 @ A x| o AH] &
a8 = W 3 =M (USD)
Jackup Rig |- €MZ 70,000$/Day X & Zil7|7+ 33
M H| & (¢ 2 Hp-2Z 7214 /A FEA-15¢/ 2,310,000
Mek lESE =57 1222 ]/Contingency—2¢)
- 2ME 10,000$/Day X & 27|72 33
(%%/’Sf—j—.‘ 7%\'[14%‘]/*|$&°£—1§%/ 660,000
Mek olEsk -7t 1222 ]/Contingency—2%)
10,000BHPE | _ ox g0l ©28H330,000/& 5 + o)
AHTS &4/
(2;-;4) (E 71 2&d T 2m x 2days = 4m: /
|
23t 292 : 15m x 29days = 435w / 422,100
Contingency 22 : 15m* x 2days = 30m’)
- & 469m x MGO 450%/m x 2&
Well AlF=AE 1500|E0] 2 Test well headM x|
_ - L 1,700,000
head4d x| (M ZEARY, 2] 2 ol =3
AlFEMo o &8 =%
Mette|® | silAEEesE ] & @, E355 X 100,000
|Ef = MutRAdsTF S
SMX|T|X] | AFEHo st EXs U 2 1,500,000
& 84 (USD) 6,692,100
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- HE A 2A

@ Jackup Rig &4 H]&

AZFAE] g vge ZAR7Ee A AFA AE(Rig Utilization Rate)
I AFste] e Wty 1507 EE A e 1o sdotror Ao g4
19] 3 AlAl 70,0000SD/Day 2 44314t

ud

Day rates USD,000

&
Utilization %

Z=2]: THS Market 2017

<I¥ 47> Fdobrlol 1507 Bl F Jackup Rig Al¢FE&3 L&A E

@ 10,000 BHPH AHTS 8§48 % *FH|&

Jackup Rig +d<= 93 H4 AHTISE 2302 A3, Y7 ZAAMGo] ¢
s5H, AF 3}%‘7]7‘_} &4 13 AHTISE Stand-by VesselZ2 13 9]
AHTSE EuAio=® AbgsiH oo i3t &9 AdES EF3 10,000 BHP
w AHTS &A1&+ 2016'd 11¥ 7]F 10,0000SD/Day® 4HAdstAth 2+
AHTSO AH&H = Ame 20158 &A1 A5 AtEle] A5 AR 20159 =
A MGO 7H4 7lEo.= 4Hgskgith
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Southeast Asia day rates for AHTS - average

35,000 p=~-===2como o oo e L L e
30,000 {.-=r " gz mmmmmm == oA —m e mmmm oo
25,000 -
20,000 -
15,000 -
10,000 -
o e e m T s s s s T eenm o wn e e
$8823853588:2285858¢&8¢8¢%
~—3,000-5,999 bhp 6,000-9,999 bhp
= 10,000-14,999 bhp 15,000-17,999 bhp

Z2]: IHS Petrodata DBS Bank

<71¥ 4-8> Zolr o} AHTS YL L&A T HF AA

TI008: Marine bunker fuel spot prices USD per tonne

1400 (average unit value, FOB - Singapore)

[ Sy
@ © 9N
o o o
o © o

USD pertonne - Singapore
s 3

200

0 xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
M «— MO = M = M = M = ™M — ™M = M = M = M = M
g O 0 0O 00000 0O 00O C O O0C O O o o o o
EEEREEEEEEEEEEEEEEEEEE
S S R R/ K/ELKRKAKRKRKRKKLKKLKEKEK KR
~—Bunker fuel IFO380 - USD per tonne ~——Bunker fuel IFO180 - USD per tonne

= Marine Diesel Oil MDO - USD per tonne

Z=*]: Bunker World

<19 4-9> EY Marine Diesel Oil =A| 7}4 H+ Al A
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@ M54 = 1507 Bl 5 Well head X H]-&

Well head A#]E& 93§ Conductor Pipe, Surface casing pipe, Intermediate
casing pipe, Well head AAJH]&} AX]o] Q3 Mud € AWE H] & tjs3f
3le] A& 719 Schlumbergerol A W& 2016 = AHE 7|Fo 2 A3

AT}

=

@ AdediEld 3 §4 Ad 71A =GRS

20159 % ZA BT AF AFGelA ZASE AN E V[Fo 2 AT

- 105 -

Collection @ kmou



A5 S FAFAAN FEAEH AAFERD e BAAL BT

A1d F2-1 HAF TFANEA AY 2D FAL £4

F4-1 HE Al 7N 7= ZAA= Asl 1,800UEHel fA7 dA=
Shallow water(54 1807 E] W)X +F& AlF4QU Jack-up rigell th3l A
© Al&Ho] Brbsste] AsfiAlFol A3 Semi-submersible rig€}t Drillship
of thalj Al = TAFHe] 201495 AHIE G EA AFRIA TFEE
At o] drEtR A 2A & X]’Q AT, & 7IE2E sto] HE-HE

A

(Cost-Benefit Analysis)”] AR A4S AT

1

BAE Ao F2 AAe oot £

@O &A&(discount rate)> "] 7HAE AR R HEst= AAHS
= ouatH, FIFAAREY BAA BHANAAE A A g
o TdME A S-S A ARAH A - B 3 T
T AFEe dHlBtg A=A EEAR AR, oA AAIZE 5.5%

SuIEG A=A EEA DA Lol thal AR 309 A gt
® 54 1509 EHF Aed Be H2ENE 73 Ae] ARFAs) 2BE
AQlA MAEAIA BEGSAT AQAAT HASHA 4 A, =

WellA d& o e "ol sfofollA BT 5 7]l &5 o]0

WA oA HE He v @
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1. 30393 A% A &9<S A% v 3

F2-1 HE Al 78k 75 ZR= ojn] AAHo| Jle AlAdolEE AMY

ZERE 75 FANE YA e

2
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N
of4
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>

]l Semi-submersible rigE A& Z1%1A| Drillships A&
L A% Ao 9H AEsh AFEN olF S5 AEE

o=

= AF
g /120 YUY §4 AAE WYt YA 8

Clarkson3} THS Market 20172] 2017'd 3€~84 Atole] &4 Aok&3} HF¢
AAE &ls B Ay AFAEs 20008 o)l A oF 2,00008 o] s}7hA]
9] Semi-submersible rig¢} Drillshipe] 841 Hl8-2 = A xFo]7} YA &Skt

T AF ARG Aed & HZEHEE T3] dds AIFA
(Drillship) 2t} WH4=2] Al 521 (Semi-submersible rig)©] 170,000 USD/Day
A=Y &4 vlgo] ¥r] wEd 2016d 119 7]E A 7,500 FE(2F 2,200
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<3 5-1> 21 #HE 229 10d H AAEA g vE
=5 W =4 (USD)
EME 260,000$/Day X & Z7|ZF 33
7,500T E (¥ & He-ZH 7214 /A FEAE 15/ 9,438,000
0|52 Mk AES 52 12422 ]/Contingency-2¢)
TN | 297|7K33Y) = o2
MFE BY | (7] oo : 35m x 2days = 70m /
X 2EHIE | o9 299 : 130m x 29days = 3.770m / 1,818,000
Contingency 2¢ : 100m* x 2days = 200m’)
- & 4,040m*, MGO 450%/m*
EME 15,0008/Day X & 2Y7|7F 33 X 27
( SYH/EF-2 714 /A F 2152/ 990,000
Mdep Ee s5-ZF 12[22]/Contingency-2¢)
4,000dwt=
PSV 241 2H7|2HE3Y) & dEH
g2 2o gl | (7] 28 2m x 2days = 4m* /
28 292! 1 15m x 29days = 435m* / 422,100
Contingency 22 : 15m  x 2days = 30m’)
- & 469m, MGO 450%/m’, 2C§ H|=
Well AlFAE 200~3000|Eof 2 Test well headd X|
; - S 2,000,000
head | (A|FXERY, =] 2 olzd =3l
AlFEMel o &8 =&
Metdiz|d | siaedelswn) 2 o S35 X 100,000
7|Ef Ff MuetRAS I S
SAMX|T|X] | AFEHo HRs EXles 2 2ot 1,500,000
= &tAH (USD) 16,268,100
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-HE AE 2

@O W42 A5 (Semi-submersible rig) 841 Hl &

AlFAdn] 84 ¥18e AR A AlFA AlYFE(Rig utilization rate)
o Asste EqfFetA wWekw w2l A 34 (Semi-submersible rig)©] Al
Z (Drillship) 2.t} 170,000USD/Day F=4 &4 #]g-o] w7 w&o] 20163
14 7% 4 7500 T E(F 22007 8)) olstg o] nkghes Ao A

193 1 8418l 260,000 USD/Day 2 443} .

—

ol

600 100
500 20
400

300 i --\ ’

\Nw

Utilization %

200

Day rates USD,000

100 l
o L4 Ll Ll T T L] LS L L Ll L Ll L] L] o
N I I I

Pl W @ e Vgt T YN

e Day rates —— UtilZalioN
L Lo oM PTE R

Z=*]: THS Market 2017

<29 51> 7500 ¥ E o]s} Wbt AlFA Al dId8AAR
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r \ )

Utilization %

Day rates USD,000

(=]
(=]

\"\"\"\"\“\‘@\"'3’\‘)\"\"«@5 "5'@\6
W W o ¢ N 5°e"°e°‘

s Day rates ween | tli Zation

Z*|: THS Market 2017

<% 52> 7,500 T E o] 3k A5 M (Drillship) Alok&7 ddgHE

@ 4,000 dwtg PSV 848 % &JnH|&

SA5 = W24 A 54 (Semi-submersible rig)e] A AL S AHA]
o]% % Stand-by vessel 715 13l 23] 4,000 dwtw PSV(Project Support
Vessel) & AHg-3tm old the &4 HAES E2F3 4000 dwtw PSV &4 5
£ 20161 11€ 7]¥ 15,000USD/Day® 4Hg3}H Tt PSVel ALEEE dA5s=
FAgol A 21 F77kA el A oF 150Km 7|Eo = A &8k 20151 &
Al AF AtElS] ds ARFS WEste] 20159 A4 MGO 74 7o 2 4F
g8k At
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Southeast Asia day rates for PSV - average

35000
30000 -
25000 -
20000 -
15000 -
10000 -
5000 -

Omym'm'v < vrv < Qymmmymmm'to'to‘
T 5 U b LGS U dEEEE oS
2082232382325 8¢ 2
~—1,000-1,999 dwt == 3,000-3,999 dwt 4,000+ dwt

Z2]: IHS Petrodata DBS Bank

<T1¥ 53> FdotAlof PSV L&A E Ht AlA

TI008: Marine bunker fuel spot prices USD per tonne
1400 (average unit value, FOB - Singapore)
2 1200
=3
5 1000 //\L S ——
@ 300
£ 600 “\_// A\ /\//—/\ L\r\
2 ~ g
5 400 /'/ \\/ \
o N v
2 200
o i 1 I 1 L 1
8 38 3 835 38 835 3835 8358 35 83 & 3o 3
8 8 8 5 583383882 22 c«-cc-cgog e T e
& & KR KR KRR KR K K& K KR KR KKK KK & K R
~Bunker fuel IFO380 - USD per tonne Bunker fuel IFO180 - USD per tonne
Marine Diesel Oil MDO - USD per tonne

Z*|: Bunker World

<1% 5-4> EY Marine Diesel Qil =A| 714 H Al A
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@ AlFA = 1,8007 Bl 5 Well head A X|H]-&

Well head A#]E& 93§ Conductor Pipe, Surface casing pipe, Intermediate
casing pipe, Well head AAJH]&} AX]o] Q3 Mud € AWE H] & tjs3f
3le] A& 719 Schlumbergerol A W& 2016 = AHE 7|Fo 2 A3
At

=

@ et sl S A V1A *9hlE

20159 % 34 BT A= ALolA BT AnE J)|Fo 7 AT

2) FA1H12] H|-& 374 (Test Well head W& 1]

Test Well head 7 ¥H]H]

)
= sie Anl AX F 38
oz HTZAAM 3k =

Fo HE Ao
A HEH AR FoE HAXH FFAEY FddH A
€ 5ol TFHAH. d 13 HU|H o2 HASE HlEo® WgRith
AulE A YASkE DSV(Diving  Support - Vessel)$t ROV(Remotely
Operated Vehicle)®] 843 A& <15 g ¥ Ao Jiul7p £3Hem,
F2-1 #HE AF AR ARG AR A BAYYE Fe tiAlTE AA Ade
2 2¢0] £28FHAY A& g A5 5 A= A JAH 2d87] AAE
sl 2oz BAHlEe] dhHlE & WrFstaT

F2-1 #HF AF A&A ARG AtElA AL ZFAAEY] Bdd <
AAE Wrbste vlE&E ZIEHAUTE QoA HHlE Aldoly I¥E 2
g A EARE($)S d3(\)E Mg v 8ol KRW7[E2 & USD 1

= KRW 1,1000.2 31 == Azt Brvle 27.79d o5 AT
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<E 52> F2A1 #HF Al BEo] AFuy] 4E A
g = Ll 8 = 4(USD)
EME Daily 25,500$/Day X & =i7|7t 27
(=8 ¢ H=-7F 7213 /™= -10e 688,500
Mek lEs =42 12[22]/Contingency-2¢)
Diving/ROV | 2e17|7H27Y) & HER
support vessel | ( th7| 22 : 5m x 2days = 10m' /
=<8 238 132 : 60m x 13days = 780m /
M|zt 102 : 30m x 10days = 300m* / 544,500
Contingency 22 : 60m* x 2days = 120m’)
- & 1,210m X MGO 450%/m
OCEANEERING 7|&=CE7} M2
A& ROV - 270 hp Work Class ROV System: 6,900%/day 076 345
= — Observation Class ROV System: 3,335$/day ’
- ZH ROV 7|2t 27 A&
OCEANEERING 24A[2F 28 7|F=e7t M2(&
(B 10Y/Mob, Demob 4 FI7H/E144XM-g)
- ROV Superintendent 1% : 2,100$/man day
ROV Operator ,
ol 4| - ROV Supervisor 2% :1,925%/man day 385,700
- Mechanical Technician 4% : 1,800$/man day
— Installation Engineer 4™ : 1,800$/man day
- Electronicl Technician 4% : 1,800$/man day
- SHYHI |28 TAHM M
HEA|MFH - LBL(Long Base Line) A2/ USBL(Ultra=Short
S K A2 7| Base Line)A|AHEI/2 I AHab |2 AH| S x|
47 mul | - Bets 43 setel £3edo PAE =2 500,000
ERES LI P 2| =(Tow-Sled) | &l
- FA-1 HI AEI(2Y o) 5[ E g
— X|X| =0O O|SF MEA|IAM E2|2d _‘f'_A‘{
Al - xj;'/\;—i_';:: lEur?ejdﬁ?g ol HEN 100,000
oM 8o s e ez e ’
- F&-1 H33 AtH|E ©HE (MCSKenny)
ekl o) E8 5
dettiz|H siazgelzducy & &, E=5% X[ 30,000
1Bt I Muteds v S
& A (USD) 2,525,045
= gAH(KRW, 1USD = 1,100KRW/EF; 1,0008) 2,777,549
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3) Aol GDP vt

>
s
=
o
ox

=
b

o AT B BASE M BEO] BANEEL B

=8| Aol HEdolE|(GDP)S #H 59 H 20345 ®EFsHh

<X 5-3> 7oz GDP

SHE X d4SE
2010 100.000
2011 106.150 6.150
2012 108.378 2.228
2013 108.545 0.167
2014 110.016 1.471
2015 110.168 0.152
54 o 2.034

=4 =2y BATAANZH

4) A FAR| &} o ) H]

AFEAE = F2-1 HF Test Well heade] W8 Q55 10822 71452
10drig AFAE & A5 HEolt &9 1087, =9 2093 29 XH—“%ZP
g 3e Aoz AASH, 108 F4 1083 208 Foll = 20472 A o)A}
GDP&< Wrgatint. dMv= ARdH&F AFAR], AuHHo tisiA FHH
FA 10%E 27 vrYg skt

5) vl o] A

A1 AT AR 7111 % A AYRIEE B ol A7}
o] g17] wEo
o gAE 55,450‘%%%2& F4

= rﬂ-‘a
mgl;
(e
fo
S
ES:
—_
(e}
rL
[4:1—4
N
ot
o
2
_{
)
jus}
N
2
o
o
i
A
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<3} 54> 721 #HF Aed Zde AAH A (29 o Ay

=
o

Mx|H]|

A | 224 | HRAM | MuiE] | Sdxd 27 EIL s
B

HER | MAH|IZ B 717 (a) (a2l10%)

BHAl | 28,643

o
[$,]
'y
~
=y
o]
o
N

3,821 6,069 304 4,553 50,409 5,041 55,450

2017 - - - - - - - - - -

2018 | - - - - - - - - - -

2019 | - - - - - - - - - -

2020 | - - - - - - - - - -

2021 - - - - - - - - - -

2022 - - - - - - - - - -

2023 | - - - - - - - - - -

2024 | - - - - - - - - - -

2025 | - - - - - - - - - -

2026 | - - - - - - - - - -

2027 | 12,908 2,486 677 289 2,735 137 2,052 21,284 2,128 23.412

2028 | - - - - - - - - - -

2029 | - - - - - - - - - -

2030 | - - - - - - - - - -

2031 - - - - - - - - - -

2032 | - - - - - - - - - -

2033 | - - - S~ - - = - - -

2034 | - - - - - - - - - -

203 | - - - - - - - - - -

2036 | - - - - - - - - - -

2037 | 15,735 3,031 825 3,532 3,334 167 2,501 29,125 2,913 32,038

2038 | - - - - - - - - - -

2039 | - - - - - - - - - -

2040 | - - - - - - - - - -

2041 - - - - - - - - - -

2042 - - - - - - - - - -

2043 | - - - - - - - - - -

2044 | - - - - - - - - - -

2045 | - - - - - - - - - -

2046 | - - - - - - - - - -
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6) FATH Y FA
£9717E 30 B A gEE AFAule] AulE(A13)E 91650 H 0
A9t

<# 55> F21 HF Al 2do] AulH] A (S - Rk

| el
HE
DSV ROV | dH| Mg} | Mzoly | HH|XA/ | Mufhz|F 27 ofe]H| st
248 HEH| Cr=) LMY} H|Z (a) (@2l 10%)
2%l 31,840 17,969 12,728 19,800 990 83,326 8,333 91,659
2017 1,061 599 424 660 33 2,778 278 3,065
2018 1,061 599 424 660 33 2,778 278 3,065
2019 1,061 599 424 660 33 2,778 278 3,065
2020 1,061 599 424 660 33 2,778 278 3,055
2021 1,061 599 424 660 33 2,778 278 3,055
2022 1,061 599 424 660 33 2,778 278 3,055
2023 1,061 599 424 660 33 2,778 278 3,055
2024 1,061 599 424 660 33 2,778 278 3,055
2025 1,061 599 424 660 33 2,778 278 3,055
2026 1,061 599 424 660 33 2,778 278 3,055
2027 1,061 599 424 660 33 2,778 278 3,055
2028 1,061 599 424 660 33 2,778 278 3,055
2029 1,061 599 424 660 33 2,778 278 3,055
2030 1,061 599 424 660 33 2,778 278 3,055
2031 1,061 599 424 660 33 2,778 278 3,055
2032 1,061 599 424 660 33 2,778 278 3,055
2033 1,061 599 424 660 33 2,778 278 3,055
2034 1,061 599 424 660 33 2,778 278 3,055
2035 1,061 599 424 660 33 2,778 278 3,055
2036 1,061 599 424 660 33 2,778 278 3,055
2037 1,061 599 424 660 33 2,778 278 3,055
2038 1,061 599 424 660 33 2,778 278 3,065
2039 1,061 599 424 660 33 2,778 278 3,065
2040 1,061 599 424 660 33 2,778 278 3,065
2041 1,061 599 424 660 33 2,778 278 3,065
2042 1,061 599 424 660 33 2,778 278 3,055
2043 1,061 599 424 660 33 2,778 278 3,055
2044 1,061 599 424 660 33 2,778 278 3,055
2045 1,061 599 424 660 33 2,778 278 3,055
2046 1,061 599 424 660 33 2,778 278 3,055
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N
>
e
Ho
off
tlo
oft
ol
2
e
%,
mv)
1
lo
i
o

= & B
FA AF AQT A AF A, FEHAT AL AYS FoE 24
Atk WE PR IS LML L] AT oyl BATAN RUR
Sol EFAT AF 5T Tego] AEE ATAUANEE, FF AeAL
AUs7] 9% PSV SRS 1 GRUE, LelFH AY Auls, Dol
Aulz, A5 8 224 33, A% Ae v, AEAY 33, AN AgT
Mg, AFAAH GO iyl o2 o)

<3 5-6> WA 7MEs F uEe 4
T8 = A(Rb) =X Z2H
sholl b abvlfrel A8 MY E(2S 2 AY)
HMEAM ALRE | 2,264,900,000 | (15]: 3,813,700,000/23]: 2,264,900,000/
33|: 1,747,900.000/43|: 1,489,400,000 )
2ME 15,000$/Day X & 2%7|2F 332 x 2X
PSV 842 1,089,000,000 | ( S&l/AE-2F 72 [14L /A Z2IA-15Y/
Mk l=st =&£-_7F 12l [22 ]/Contingency—2¥!)
== PN 1,800,000,000 | 33U x33|/L*2A| 2/ S|= 198A|ZHEH X Ho|A)
g z7o|M 800,000,000 | &, X2, SH, wngEH, Y 5(33Y 7|=F)
Hraz 50,000,000 | 2F 4,350 (2 Al H|o|A)
20477} ol = A=A oz e
cer 2,200,000,000 | ( Mob/Demob F&HE 2MZo| =8, 27 7|&
R of 2, 000KL AFE AH)
JEIRESS 260,000,000 | Mud, Drill pipe, 7|E} B#Z7F 2z 22 H|
7| M2l 4|3 232,100,000 | 2F 1,500 HE & XY H7| H|E MY
Meolxag 400,000,000 | 42 (gta2c 2 S222], oM el 5) MK
Muttfe| & &2 70,000,000 | MY mof 3 F==HAR 255 Ho|A~ S
M EAILF 100,000,000 | =21 H& A28 AHE &MY
SHA| 9,266,000,000
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A7t 2319 AF AFE 78S B/C ratio=1.0 °]4<l HA wjEFo|dE
26%E A&3sta 9713 30de] FHS FASIH 144,550 Tk o] o},
<% 57> F2-1 HF Aed mdo] #He] FA (T . Wuk)
ae | wn | aw | o | EEE | Eed | we N e | wg | e i | =
reey = E|X[ o|d a5 e=a3 B35 Az 3= o= A2
A 144,550 35,332 | 16,988 | 28,080 | 12,480 780 34,320 4,056 3,621 6,240 1,092 1,560
2017 4,818 1,178 566 936 416 26 1,144 135 121 208 36 52
2018 4,818 1,178 566 936 416 26 1,144 135 121 208 36 52
2019 4,818 1,178 566 936 416 26 1,144 135 121 208 36 52
2020 4,818 1,178 566 936 416 26 1,144 135 121 208 36 52
2021 4,818 1,178 566 936 416 26 1,144 135 121 208 36 52
2022 4,818 1,178 566 936 416 26 1,144 135 121 208 36 52
2023 4,818 1,178 566 936 416 26 1,144 135 121 208 36 52
2024 4,818 1,178 566 936 416 26 1,144 135 121 208 36 52
2025 4,818 1,178 566 936 416 26 1,144 135 121 208 36 52
2026 4,818 1,178 566 936 416 26 1,144 135 121 208 36 52
2027 4,818 1,178 566 936 416 26 1,144 135 121 208 36 52
2028 4,818 1,178 566 936 416 26 1,144 135 121 208 36 52
2029 4,818 1,178 566 936 416 26 1,144 135 121 208 36 52
2030 4,818 1,178 566 936 416 26 1,144 135 121 208 36 52
2031 4,818 1,178 566 936 416 26 1,144 135 121 208 36 52
2032 4,818 1,178 566 936 416 26 1,144 135 121 208 36 52
2033 4,818 1,178 566 936 416 26 1,144 135 121 208 36 52
2034 4,818 1,178 566 936 416 26 1,144 135 121 208 36 52
2035 4,818 1,178 566 936 416 26 1,144 135 121 208 36 52
2036 4,818 1,178 566 936 416 26 1,144 135 121 208 36 52
2037 4,818 1,178 566 936 416 26 1,144 135 121 208 36 52
2038 4,818 1,178 566 936 416 26 1,144 135 121 208 36 52
2039 4,818 1,178 566 936 416 26 1,144 135 121 208 36 52
2040 4,818 1,178 566 936 416 26 1,144 135 121 208 36 52
2041 4,818 1,178 566 936 416 26 1,144 135 121 208 36 52
2042 4,818 1,178 566 936 416 26 1,144 135 121 208 36 52
2043 4,818 1,178 566 936 416 26 1,144 135 121 208 36 52
2044 4,818 1,178 566 936 416 26 1,144 135 121 208 36 52
2045 4,818 1,178 566 936 416 26 1,144 135 121 208 36 52
2046 4,818 1,178 566 936 416 26 1,144 135 121 208 36 52
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3. W&} #ele] dw 5% B4 # AAN B/t 2%
1) ¥l& wele A5 55 ¥4
F2-1 HE A 75 ARl telA 30d +de e dEsES &
A3 Ast EW7FA] 25600 T =), FAIEA] 2224wk =wejo]
JHth
<# 58> F2-1 FAF AL 2o HeolHg FFEE FH(TH: )
S 743 e A7
HE
H| 8 el | ®Y-6|8 | gelx|$ He| H| 8 Hel-u|8
A 147,109 144,550 -2,560 5.5% 70,028 67,804 2,224
2017 3.055 4,818 1,763 0.948 4,567 2,896 1,671
2018 3.055 4,818 1,763 0.898 4,329 2,745 1,584
2019 3.055 4,818 1,763 0.852 4,103 2,602 1,501
2020 3.055 4,818 1,763 0.807 3,889 2,466 1,423
2021 3.065 4,818 1,763 0.765 3,687 2,338 1,349
2022 3.065 4,818 1,763 0.725 3,494 2,216 1,279
2023 3.055 4,818 1,763 0.687 3,312 2,100 1,212
2024 3.055 4,818 1,763 0.652 3,140 1,991 1,149
2025 3.055 4,818 1,763 0.618 2,976 1,887 1,089
2026 3.055 4,818 1,763 0.585 2,821 1,789 1,032
2027 26,467 4,818 -21,649 0.555 2,674 14,687 -12,013
2028 3,055 4,818 1,763 0.526 2,634 1,607 927
2029 3,055 4,818 1,763 0.499 2,402 1,523 879
2030 3,055 4,818 1,763 0.473 2,277 1,444 833
2031 3,055 4,818 1,763 0.448 2,158 1,369 790
2032 3,055 4,818 1,763 0.425 2,046 1,297 749
2033 3,055 4,818 1,763 0.402 1,939 1,230 710
2034 3,055 4,818 1,763 0.381 1,838 1,165 673
2035 3,055 4,818 1,763 0.362 1,742 1,105 637
2036 3,055 4,818 1,763 0.343 1,651 1,047 604
2037 35,093 4,818 -30,275 0.325 1,565 11,400 -9,835
2038 3,055 4,818 1,763 0.308 1,484 9 543
2039 3,055 4,818 1,763 0.292 1,406 892 515
2040 3,055 4,818 1,763 0.277 1,333 845 488
2041 3,065 4,818 1,763 0.262 1,264 801 462
2042 3,065 4,818 1,763 0.249 1,198 759 438
2043 3,055 4,818 1,763 0.236 1,135 720 415
2044 3,065 4,818 1,763 0.223 1,076 682 394
2045 3,065 4,818 1,763 0.212 1,020 647 373
2046 3,065 4,818 1,763 0.201 967 613 354
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=
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4 FA1 AF FENLA AY 2L 0= 24

8l
golge Ad ATE B F4T 5 Ae

o
R
ofo
5=
o
E
ru:lo
G
~
@)
~
=)
1 S
i)
%

TLI %tﬂgi =7V ES 2%, 3%, 4%, 5

%, 5.5%, 10%, 15%2] W35 F
BITHINPY)Sl B¢ Bug ddstanh
5%2] W3},
20%, 26%2] W3}, AFY7IZES 10\, 209, 301 9] W}, A AF3FE 13
23], 33], 43] 9] Wit tis) AAE B ®

Fol¢]

<& 510> 4 -1 HF TP 2o RgE 24

T+ = aolg NPV/(eH THl) IRR(%) B/C ratio
2% —482 252 1.06
stolg 5.5% 2,224 252 1.03
10% 4,085 2.50 1.10
15% 4,841 252 1.18
2% 2,004 252 1.03
= 3% 303 6.3 1.01
27dSE 4% ~1495 0.56 0.98
5% ~3597 ~6.14 0.94
26% 2 024 252 1.03
o ZolQ & 20% ~13,937 22.95 0.79
15% —27.404 - 0.60
104 13,289 - 1.58
Abeiz|Zt 204 8,077 - 1.16
304 2,204 252 1.03
15 ~26,938 - 0.60
SPAYNES 23| 2,224 2.52 1.03
sl 33 31,377 - 1.46
43| 60,530 - 1.89

- 122 -

Collection @ kmou

= O
Qe 1




<719 55>, <1¥ 5-6>3 zFo] H]EHAH&(B/C ratio)d] W&} AR
A|(NPV)©o] ®3t&ol oA viEol &3 ALAIF34o] W slel WIZkaiAl
St AS A F Ao

= 3
olo

Z 09Izt H3to|| U2 B/C ratio #3He

2%5.5%10%15% 2% 3% 4% 5% 26%20%15%10H20'A30'A 12| 23| 33| 43]

. B/C ratio

<I¥ 55> Faxe] Wste gk B/C ratio H3t&

FRQARS| Ao LE NPV #Hets

100000 40530
31377
50000 2224108548412224303 2224 13288077224 2224. I
O e — - — m . Il e
482 14953597
-50000 139377404 26938
-100000

2%5.5%10%15% 2% 3% 4% 5% 26%20%15%1 020 B0H 12| 23] 33| 43|

T NPV(sRHR)

<1¥ 5-6> 8212 Wsle] gk NPV Hal&
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uebA F24-1 HE FEAEA AR 2l oM mjEo]Ed At AlF

[¢)
o] Bt Tade & Atk

NPE BAS B 241 AF BF AL AW m9e AR AsA
L <E 511> 2ol Azk AF LAY A5 1819 A9E Ak wEol
S 18%, 4819

N

<# 511> F2-1 HE 2o A3l e Ha vEoldE

HAZE A F i}
) o Z0|U E NPV IRR B/C ratio
Al2™ Sl
13| 44% 1,355 3.79% 1.02
23| 26% 2.224 2.52% 1.03
33| 18% 860 4.44% 1.01
43| 14% 1,299 3.87% 1.02

Al A SAE = AERE WE o] Eo] 10~20%%1 e ztstd F2-1
HE AF Aled Zde AT 435] ol e AlF Alde] AA|sojop FAA 0
AE Aoz motdan

SYNLAS Ak 43) AAFTHE DA 2016
= @Eedo] WEF S Aulzagle] H wEolo)E 6%RE
S

Wt wWlEolgE 16%7HAS REgste] AAAE &

7 = 7 O:] LA
e AAEE <3 5-12>¢F Zow, FA1 HEF SFAH AY e o
439 AlEAS 7HEE S W, vWiEoldEC] 14%°1Y SR EojoF FAA
o] Q& Aow BAo] "
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<3 5-12> 241 #HE R 43] AlA JHAS B Ax
435|718 5
NPV B/C ratio IRR
o Zo0|2U &
6% -38,189 0.44 -
10% -18,445 0.73 34.04%
14% 1,299 1.02 3.87
16% 11,171 1.16 -
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< Q8= 3= Jack-up riget AFHo] gle v
Aog AxHA F< /\Qi FAE) O g 4
S

S|
o] A& WA A F/d 3 Drillshipel tigh E40 2 Y

T4 1509 8 F Jack-up rig®] AAAE £4

1) 44 150MEF Aed A8 HaEwE A0 e

<E 4-6>3 o] 74 150V HF A2 A& HEEWES dX8t] 9
A7YE 2 A HEd 2] Al 34 (Semi-Submersible Rig)? A& Y7 BHE
& A Ak 23S JdiE Ao TAHIE($)S A3H(\)E AT ¥EF H

2EHE AHXA

2

| 83k Well head, Conduct Pipe, Caseing Pipe & A& T+
w5l AAHE so] ZHIAT AYrishe BAR dAsslon ojet #d
g S Wt 2 L7 A flth KRWZIES &8 USD 1 = KRW 1,1000]
o 13 XM &2 of 736 LR FHHAT

J&ZF

2) 40|z GDP ¥

AAH] FAE RS} A7 e dA st

A4 gEe BMdEeS @7

= a2
23] HAdola Tl Ed o E|(GDP) H 519 Bt 2.0345 WHYEATh
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3) Al : Test Well head 7w He]H]

Test Well head ARIPI&= slid ¥ HAAF JPH= F7HA GO = o
Y4 BFog AFAL dFS vA AeE qFo] He A JF 2d)7]
Ay WEH AR Fom HAH AFALEY EdAY ke E4s= W
&5l TFHAY. @ 13 AriFe=w HAste HEo= A o AH
H3lA dAkst= DSV(Diving Support Vessel)2t ROV(Remotely Operated
Vehicle)®] &3 M A9 51 ¥ AA o Jhu7d 235, F24-1 HF
AF AR AR At SRR 5 tiAEE AlA AGoR 2do] &
SEHAG FF3 7E A5 F Ae A FJAF 287 AAE s Bag

Zlg

ool Jrhul g 52 WISk

[}

og M
e
Ll
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<3} 5-13> Al 15078 Test Well head A ¥®]|H]

3 = W 8 =H(USD)
EMEZ Daily 25,500$/Day x & &H7|2t 27
(=Y ¥ ®H-2Zb 713 ]/™u| =10 688,500
Muk lE=sh -7 12 [22]/Contingency—2¢)
Diving/ROV | 28717H27Y) & =R
support (CH7| 22 : 5m x 2days = 10m* /
29 | 2% 132 : 60m x 13days = 780m /
vessel =& m y m 544,500
Me|zed 10 : 30m x 10days = 300m /
Contingency 2¢ : 60m* x 2days = 120m*)
- & 1,210m X MGO 450%/m
Zt1 2 ROV | OCEANEERING 7| Z=E M 227 A ) 186.300
I 2 - 270 hp Work Class ROV System: 6,900$/day ’
OCEANEERING 24A|Z2F 28 Z|=c7F M E2(5
(Zfei2l 102/Mob, Demob 4% F7H/&5142X )
ROV — ROV Superintendent 12 : 2,100$/man day
Operator — ROV Supervisor 28 :1,925%/man day 234,500
bdbals] — Mechanical Technician 2% : 1,800$/man day
— Installation Engineer 2% : 1,800%/man day
— Electronical Technician 2% : 1,800$/man day
-7 EHE F=HME M
M=AlMz=s | - LBL(Long Base Line) AlAE/ USBL(Ultra—Short
Bl K 2 7| Base Line)AlAHl/2 = Zxb H|ZE ZEH| 5 A
~ = 500,000
=7 | - &=3 £ 7ih2tet =E2Ho| FME ES
. HHIAA =8| =(Tow-Sled) Zft| QlcH
- FE1 & Afe(2g of &) H|E "y
- X|FECZ olst HEAIAM 2gjad HA
ol A 2o - HEAM = EX 3! Wellhead +EHHE4 100,000
- FE-1 B3 AtH]E BFS(MCSKenny)
- Muko| ol FE =%
Muttie|®™ | - siAEdgeisun] & o, E35% XY 30,000
- 7|Et = MER2YSIF S
& &A(USD) 2,283,800
= A (KRW, 1USD = 1,100KRW) (X &l) 2,512,180
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5) o v]H|
dun]= AW} A ExEH], Auv|o] oA FAHHA FA49 10%E 22
WG S Ao
<3} 5-14> FA] 1507 B Test Well head AFY <l H]H]
= oflu|H| (24 2hd) H| 2
Z T AP 2,295
10 X X FX}d| 2,854 ZAMOo| X} GDP HtHd
209 X} X F Xt 3,479 ZAMOo|XI GDP vt
H2Zb Mo 438 oA
6) Bl-& A
A|FdH] 1303 o] FAF = B8-S 10,8609 TH o] o},
<3 5-15> 4] 1507 H Test Well head A B H]-E&(1d X (el : WRHL)
S AbdH| A 22|
= A X[H| ofjH[H] SENE] ofjH[d|
10,860 7,361 736 2,512 251
- 129 -

Collection @ kmou



7) W& A

- AN o AR A 9b 28] 9] A EAH 9] FAE 30,439 W

o=

<3 5-16> 4} 1509 E] Test Well head’d X 8] A (9] : M 7hed)

HA|H|

HEAM
xS

Aeyel
X-IH|R
[=} o

SHXRH
7|x|

ofe[d]
(a2l10%)

7,029

413

6,202

2,767

1,870

110

1,650

736

Collection @ kmou

- 130 -



<3 5-17> 4 1509 E Test Well head “gu1H] A(TH : W7k)

oy
HE
DoV ROV | mul Mt | meol | muimmy | Mudialm | 2 | ofupy _
Mz | oz 2z omEs | g @ | etion |
Al 28,868 17,969 7,739 19,800 990 75,101 7,510 82,902
2017 962 599 258 660 33 2,512 251 2,763
2018 962 599 258 660 33 2,512 251 2,763
2019 962 599 258 660 33 2,512 251 2,763
2020 962 599 258 660 33 2,512 251 2,763
2021 962 599 258 660 33 2,512 251 2,763
2022 962 599 258 660 33 2,512 251 2,763
2023 962 599 258 660 33 2,512 251 2,763
2024 962 599 258 660 33 2,512 251 2,763
2025 962 599 258 660 33 2,512 251 2,763
2026 962 599 258 660 33 2,512 251 2,763
2027 962 599 258 660 33 2,512 251 2,763
2028 962 599 258 660 33 2,512 251 2,763
2029 962 599 258 660 33 2,512 251 2,763
2030 962 599 258 660 33 2,512 251 2,763
2031 962 599 258 660 33 2,512 251 2,763
2032 962 599 258 660 33 2,512 251 2,763
2033 962 599 258 660 33 2,512 251 2,763
2034 962 599 258 660 33 2,512 251 2,763
2035 962 599 258 660 33 2,512 251 2,763
2036 962 599 258 660 33 2,512 251 2,763
2037 962 599 258 660 33 2,512 251 2,763
2038 962 599 258 660 33 2,512 251 2,763
2039 962 599 258 660 33 2,512 251 2,763
2040 962 599 258 660 33 2,512 251 2,763
2041 962 599 258 660 33 2,512 251 2,763
2042 962 599 258 660 33 2,512 251 2,763
2043 962 599 258 660 33 2,512 251 2,763
2044 962 599 258 660 33 2,512 251 2,763
2045 962 599 258 660 33 2,512 251 2,763
2046 962 599 258 660 33 2,512 251 2,763
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Ho ® g0 B do < LIS [k N
o A oo W S - o1 T IR = %0
5o @ = o — Mg 8w o 3|¥s = o] |3
o of - ] &0 a9 28 ol 2|l Mo 9| RO <
Ny do T 7~ = H 3 = =108 L =2l
A il i & S|~ |/ c =2 ol no ulo
zT —_ X [y X o, %0 S | I S|™ |
PTER, s LB gs o
R BT () R L R S AR
~ Ak o — T o~ —|H T ar 1= | =
< ¥ = N N R S frofoo ol < 2% ﬂeu_ﬁ oD o<
- o ma & A S S | 1|8 |i|5 B oo Eﬁ J | E | o0
AR < 3 QXX NG f | RO | [ |
< oo BV " %_mw@my_iawmwwouia%mm
—mLnRd 3 wmmweswmafnvmwj_??w
P R S iy zueigle) 8 ] I R A L il M T
J) T = = ] o8 N ol [N ool . K e
i HT o =) < N P X 100 | * o] 0 ~ 4 =@ Ul |o 4r (3! -
T k=T X o D emmal g@h(ﬁou.mm@%Mpo
&t BoxoAe R s @ —l muﬂ%ﬁ%mwuz_ MEILIRS
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_Z_l_/x Jﬁmow ro © © O,O,O, @ mmwoo
T ﬂ.Vl _Z_I En_ O_E ,._:NnL o _Z_I _H_u M: n_N_ % o RO.V M_.u ola|o M <
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©

MEolol g A g, Hel AT F HY

)

9] NPV, IRR, B/C ratioAtd #A4& &3] AAAHo] A& wEoldE
%

= =
28% 5 wWEgsta Azt 23] 3, 3097 &9

<X 519> 44} 1507 Bl 5 =2 (Jack-up rig)e] B FA(HS : W)

% VATS | yaz | ey | w4 awts | e | moe | o | 9% | azm

HE | 3 Ad | oeM | 5TE I Tl EE | 5D | oaE | 5EE

gor | B | ema | o | 32| weez | &E2 | A | 22 | hC | e

A 120,411 38,050 | 12,197 | 30,240 | 13,440 840 7,800 4,368 3,899 6,270 1,176 1,680
2017 4,014 1,268 407 1,008 448 28 260 146 130 224 39 56
2018 4,014 1,268 407 1,008 448 28 260 146 130 224 39 56
2019 4,014 1,268 407 1,008 448 28 260 146 130 224 39 56
2020 4,014 1,268 407 1,008 448 28 260 146 130 224 39 56
2021 4,014 1,268 407 1,008 448 28 260 146 130 224 39 56
2022 4,014 1,268 407 1,008 448 28 260 146 130 224 39 56
2023 4,014 1,268 407 1,008 448 28 260 146 130 224 39 56
2024 4,014 1,268 407 1,008 448 28 260 146 130 224 39 56
2025 4,014 1,268 407 1,008 448 28 260 146 130 224 39 56
2026 4,014 1,268 407 1,008 448 28 260 146 130 224 39 56
2027 4,014 1,268 407 1,008 448 28 260 146 130 224 39 56
2028 4,014 1,268 407 1,008 448 28 260 146 130 224 39 56
2029 4,014 1,268 407 1,008 448 28 260 146 130 224 39 56
2030 4,014 1,268 407 1,008 448 28 260 146 130 224 39 56
2031 4,014 1,268 407 1,008 448 28 260 146 130 224 39 56
2032 4,014 1,268 407 1,008 448 28 260 146 130 224 39 56
2033 4,014 1,268 407 1,008 448 28 260 146 130 224 39 56
2034 4,014 1,268 407 1,008 448 28 260 146 130 224 39 56
2035 4,014 1,268 407 1,008 448 28 260 146 130 224 39 56
2036 4,014 1,268 407 1,008 448 28 260 146 130 224 39 56
2037 4,014 1,268 407 1,008 448 28 260 146 130 224 39 56
2038 4,014 1,268 407 1,008 448 28 260 146 130 224 39 56
2039 4,014 1,268 407 1,008 448 28 260 146 130 224 39 56
2040 4,014 1,268 407 1,008 448 28 260 146 130 224 39 56
2041 4,014 1,268 407 1,008 448 28 260 146 130 224 39 56
2042 4,014 1,268 407 1,008 448 28 260 146 130 224 39 56
2043 4,014 1,268 407 1,008 448 28 260 146 130 224 39 56
2044 4,014 1,268 407 1,008 448 28 260 146 130 224 39 56
2045 4,014 1,268 407 1,008 448 28 260 146 130 224 39 56
2046 4,014 1,268 407 1,008 448 28 260 146 130 224 39 56
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S B35 A3 BREA 7,070 7Y = 9,

ot

<& 520> 4 1507w ED(AH)Y HY-HE d5sF FA(GH:M)

g7t3| EE &R 7H4]
uE
ul g sl | Ho-uig | welxs | =Y ulg | HY-ulg
BA | 113,341 | 120411 | 7.070 | 55% | 58,33 | 57,412 022
2017 10.861 4,014 —-6,847 0.948 3,804 10,295 —-6,490
2018 2.763 4,014 1,250 0.898 3,606 2,483 1,123
2019 2.763 4,014 1,250 0.852 3,418 2,353 1,065
2020 2.763 4,014 1,250 0.807 3,240 2,231 1,009
2021 2.763 4,014 1,250 0.765 3,071 2,114 957
2022 2.763 4,014 1,250 0.725 2,911 2,004 907
2023 2.763 4,014 1,250 0.687 2,759 1,900 859
2024 2.763 4,014 1,250 0.652 2,615 1,801 815
2025 2.763 4,014 1,250 0.618 2,479 1,707 772
2026 2.763 4,014 1,250 0.585 2,350 1,618 732
2027 12,832 4,014 -8,818 0.555 2,227 7,120 —-4,893
2028 2.763 4,014 1,250 0.526 2,111 1,453 658
2029 2.763 4,014 1,250 0.499 2,001 1,378 623
2030 2.763 4,014 1,250 0.473 1,897 1,306 591
2031 2.763 4,014 1,250 0.448 1,798 1,238 560
2032 2.763 4,014 1,250 0.425 1,704 1,173 531
2033 2.763 4,014 1,250 0.402 1,615 1,112 503
2034 2.763 4,014 1,250 0.381 1,531 1,054 477
2035 2.763 4,014 1,250 0.362 1,451 999 452
2036 2.763 4,014 1,250 0.343 1,376 947 429
2037 15,036 4,014 -11,023 0.325 1,304 4,885 -3,581
2038 2.763 4,014 1,250 0.308 1,236 851 385
2039 2.763 4,014 1,250 0.292 1,171 807 365
2040 2.763 4,014 1,250 0.277 1,110 765 346
2041 2.763 4,014 1,250 0.262 1,053 725 328
2042 2.763 4,014 1,250 0.249 998 687 311
2043 2.763 4,014 1,250 0.236 946 651 295
2044 2.763 4,014 1,250 0.223 896 617 279
2045 2.763 4,014 1,250 0.212 850 585 265
2046 2.763 4,014 1,250 0.201 805 554 251
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AR &4 A3, 88 H&(B/C Ratio)2 1.02019, FAZA BHZA 7]
A TS FFsaL Hge A= 5741299, wele] AATEA=

M ]2 33 =AY (NPV)= 922 7kl o] T}

58,3341 7+l o] =l
<3 521> 74 1509 Bl 5 2P (Jack-up rig)d] AAAR 4 A3}
T & PNl A =
Holo| HAYIx|(A) 58,334 240k2l
H| 22| A 7Ix|(B) 57,412 4Ot
NPV(A-B) 922ulate NPV>124
IRR 7.51%
B/C (A/B) 1.02 B/C=1

441 1507 B3 Semi-sub. rig®} Drillship®] AA|A3 +4

A& Semi-submersible rig®t Drillshipe] & TE+=

o
=g
N
[
_>|i
ot
i
o

ARl Wi Y ERE BAAR EA4s AAgo F4 1507 HF Al
A wale) 75 g fAUY V5L 1) Jackup rigsl AAY B4 A
g9 Tt AFEsty He ARz} AAAH B A= oS 2o

ME G52 A F2 AF AT A AF A, F2E-19E /‘]%75 A
d< 712 FASH Jack-up riget =] PSV 23 g A5 WEH
m ZtgE o] 9lE Semi-submersible rig®} Drillshipo] 7] W&ol Al Aol o
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& FF HGol F/HI FA AFRG ALst o 0% A% F7) wEo
3]

AlFA3 PSVe] ROl AA AHREY F &L 139 9,06t o=z

<3 522> A 75 F wE9 A (Drillships)

M

72 2 () 8 =7
9

Sl iy AT 8 MY E(2E 2 AY)
HEAM AFEE | 2,264,900,000 | (13l 3,813,700,000/2%!: 2,264,900,000/

33|: 1,747,900.000/4%|: 1,489,400,000 )

EME 15,0008/Day X & 2Y7|7+ 33 x 2¥

PSV M= 1,089,000,000 | ( &/ -2t 7d[14Y /A== -15¢/

| FEX A 1,800,000,000 | 33 *«335|/U«2A|ZHS|= 198A|ZHEH AX H|o|A)
227 o|M 800,000,000 | /4, X2 o€ wsSE=d, = 533 7|F)
HeE3a2 50,000,000 | 2F 4,350E (27| Al HlolA)
20 Z} OEI = A =_<Al__l OI_EO
AlZMT} PSY 297|Z2H33Y) = A=A 1} PSV _'IT;
cor 1,980,000,000 | ( Mob/Demob FRUE MR =8 EH 7|&
7R oF 1 80OKL AMZ AHA)
JEtREZZ 260,000,000 | Mud, Drill pipe, 7|El #Z& 2z 22 H|8
27| Mzl HS 232,100,000 | ¢ 1,500 HE sS4 X H7| vl AH
Hedzad 400,000,000 | 428 (322 % s2n2|, oied §) Ay
Mettfa|E e 2 70,000,000 | Meimry 2 $&AdF 255 Ho|A 5
MEBAIEF 100,000,000 | F2t-1 H3 A|2H™ AlHHE &Y
A 9,046,000,000
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o]

1%
iy

& A8, 1Y F43 F H

e

N

) o
°]& NPV, IRR, B/C ratioAbd &A1& T3l AAAHc A& wWEo]dE
3

0
2% WP A% 28] B4 AL 3087 £F S L ofg 9t 2,

)

<E 523> 4 15001 E-AFH Aede] Be] AR : W)

ae | wn | an | o |[EEE | meA | ws| CEY Dome | wie | e | Y| s
o | B ema | o | ma| PN | sma | Aw | 33 | B | e
A 119,407 29,897 | 14,375 | 23,760 | 10,560 660 26,136 3,432 3,064 5,280 924 1,320
2017 3,980 997 479 792 352 22 871 114 102 176 31 44
2018 3,980 997 479 792 352 22 871 114 102 176 31 44
2019 3,980 997 479 792 352 22 871 114 102 176 31 44
2020 3,980 997 479 792 352 22 871 114 102 176 31 44
2021 3,980 997 479 792 352 22 871 114 102 176 31 44
2022 3,980 997 479 792 352 22 871 114 102 176 31 44
2023 3,980 997 479 792 352 22 871 114 102 176 31 44
2024 3,980 997 479 792 352 22 871 114 102 176 31 44
2025 3,980 997 479 792 352 22 871 114 102 176 31 44
2026 3,980 997 479 792 352 22 871 114 102 176 31 44
2027 3,980 997 479 792 352 22 871 114 102 176 31 44
2028 3,980 997 479 792 352 22 871 114 102 176 31 44
2029 3,980 997 479 792 352 22 871 114 102 176 31 44
2030 3,980 997 479 792 352 22 871 114 102 176 31 44
2031 3,980 997 479 792 352 22 871 114 102 176 31 44
2032 3,980 997 479 792 352 22 871 114 102 176 31 44
2033 3,980 997 479 792 352 22 871 114 102 176 31 44
2034 3,980 997 479 792 352 22 871 114 102 176 31 44
2035 3,980 997 479 792 352 22 871 114 102 176 31 44
2036 3,980 997 479 792 352 22 871 114 102 176 31 44
2037 3,980 997 479 792 352 22 871 114 102 176 31 44
2038 3,980 997 479 792 352 22 871 114 102 176 31 44
2039 3,980 997 479 792 352 22 871 114 102 176 31 44
2040 3,980 997 479 792 352 22 871 114 102 176 31 44
2041 3,980 997 479 792 352 22 871 114 102 176 31 44
2042 3,980 997 479 792 352 22 871 114 102 176 31 44
2043 3,980 997 479 792 352 22 871 114 102 176 31 44
2044 3,980 997 479 792 352 22 871 114 102 176 31 44
2045 3,980 997 479 792 352 22 871 114 102 176 31 44
2046 3,980 997 479 792 352 22 871 114 102 176 31 44
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== B
S5 4
o = = = =2 O )= =
FE HE3 AFEES BT
&wolo] 2A4HY

<HE 524> 4 1507 Bl 5 Al2d Bde] He-ulg d5as F4(Heuhe)
47} A #4374
dE
ul g ®e | Hel-ulg | welxs | B ug | Bo-ulg
A 113,341 119,407 6,067 5.5% 57,848 57,412 436
2017 10,861 3,980 —6,881 0.948 3,773 10,295 —6,522
2018 2,763 3,980 1,217 0.898 3,676 2,483 1,093
2019 2,763 3,980 1,217 0.852 3,390 2,353 1,036
2020 2,763 3,980 1,217 0.807 3,213 2,231 982
2021 2,763 3,980 1,217 0.765 3,045 2,114 931
2022 2,763 3,980 1,217 0.725 2,887 2,004 883
2023 2,763 3,980 1,217 0.687 2,736 1,900 837
2024 2,763 3,980 1,217 0.652 2,594 1,801 793
2025 2,763 3,980 1,217 0.618 2,458 1,707 752
2026 2,763 3,980 1,217 0.585 2,330 1,618 712
2027 12,832 3,980 —8,851 0.555 2,209 7,120 4,912
2028 2,763 3,980 1,217 0.526 2,094 1,453 640
2029 2,763 3,980 1,217 0.499 1,984 1,378 607
2030 2,763 3,980 1,217 0.473 1,881 1,306 575
2031 2,763 3,980 1,217 0.448 1,783 1,238 545
2032 2,763 3,980 1,217 0.425 1,690 1,173 517
2033 2,763 3,980 1,217 0.402 1,602 1,112 490
2034 2,763 3,980 1,217 0.381 1,518 1,054 464
2035 2,763 3,980 1,217 0.362 1,439 999 440
2036 2,763 3,980 1,217 0.343 1,364 947 47
2037 15,036 3,980 -11,056 0.325 1,293 4,885 -3,592
2038 2,763 3,980 1,217 0.308 1,226 851 375
2039 2,763 3,980 1,217 0.292 1,162 807 355
2040 2,763 3,980 1,217 0.277 1,101 765 337
2041 2,763 3,980 1,217 0.262 1,044 725 319
2042 2,763 3,980 1,217 0.249 989 687 302
2043 2,763 3,980 1,217 0.236 938 651 287
2044 2,763 3,980 1,217 0.223 889 617 272
2045 2,763 3,980 1,217 0.212 843 585 258
2046 2,763 3,980 1,217 0.201 799 554 244
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S 9]H] &(B/C Ratio)> 1.01°1™, A=A EFA 7]
2 1S =3t B89 AAXE 5741290, Hejo] HAIIA =
57,848 Tkl olH o] & {3t =FAZFX(NPV)= 43619 vl o] T},

<3 525> FA 1500 B F AlFA AlHo AAA B4 A3

- =
TE 2ok =
Holo| Y 7}XI(A) 57,848 intel
H| 22| X|7}x|(B) 57,412 4ol
NPV(A-B) 43644012l NPV>1 2
IRR 6.45%
B/C (A/B) 1.01 B/C=1
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<E 526> 54 1500 Bl Eda F21 ¥ mde] 24 A3 nwy
T B Al 1500/EF = x4 H3 24 7|E
Holo| six|7x|(A) 61,035 dHoke] 61,035 giotel
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10% -165 9.47 1
15% -1232 9.47 0.96
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