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rExecutive Summary J

Measures to Encourage OSV (Offshore Support Vessel) Market Entrance
for National Wealth Creation

1. Purpose

O To analyze trends and prospects of the OSV market and provide information

for relevant organizations and companies
© To seek measures for OSV market entrance by domestic companies

O To explore governmental measures to promote an easy environment for domes-

tic companies’ market entrance

2. Methodologies and Feature

1) Methodologies

O Thorough foreign literature analyses and broad case studies

O Data collection through overseas field visits and international conferences

O Study quality improvement with external experts participating as researchers,
in-depth interviews with company managers and expert consultation meetings

2) Feature

O The study is the first of its kind conducted in Korea which analyses engineer-
ing, building, operation, overall OSV market, global OSV market trends, do-
mestic conditions, examples of OSV market entrance, relevant policies and

measures for active OSV market entrance by domestic companies.
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3. Results

1) Summary

O Offshore Support Vessels (OSV) refer to all kinds of offshore plant-supportive
vessels with various functions
- One rig requires three to four OSVs and their common types are Anchor

Handling Tug Supply Vessel (AHTS) and Platform Supply Vessel(PSV).

O Trends in OSV building market

- Havyard, Rolls-Royce, STX OSV, Ulstein Group, Wirtsild, Multi Maritime
and MMC are leading OSV engineering.

- As for OSV building, Chinese and Southeast Asian companies including
Sinopacific, Fujian Southeast are leading ‘the low-spec and low-priced mar-
ket’, while STX OSV, Bergen Group and other European companies domi-
nate ‘the high-spec and high-priced market.’

- While offshore plant market is monopolized by a few shipbuilders, OSV

market is crowded with a lot of minor shipbuilders.

© Trends in OSV operation market
- Out of 350 OSV operators around the world, Tidewater, Gulf Offshore,
Bourbon, Farstad, DOF, SWIRE and COSL are leading the market.
- The estimated 6,000 OSVs are under operation worldwide, of which 1,606
are AHTS and 1,102 are PSV.
- Major markets are Southeast Asia, the Arctic, Brazil, the Gulf of Mexico
and West Africa. The OSV type, spec and regulations differ according to

market.

© The SWOT Analysis on the Korean OSV Industry
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Opportunities (O)

Threats (T)

* Increasing demand for
installation or dissolution of
offshore plant

* Rising demand for replacement

» Stiff international regulations
on maritime safety and
environment

* Fierce competition over OSV

External of old types of OSVs
. market
environment * Trend changes for larger and . .

. . * Rapid growth of China based

multi-functional OSVs .
. . on domestic demand
* Emerging niche markets, . .

. . . * Increasing requests for ‘local
particularly nations with contents’ by oil producin
underdeveloped natural o P &

countries
resources
Strengths (S) Weaknesses (W)
) The world best shipbuilding * Insufficient OSV engineering
industry capabilit
* Top notch offshore plant i .
Buildin buildine canabilit * Lack of experience and track
& & capablity record of OSV building
* Many good human resources .
Internal * Weak domestic demand for
. and advanced HR development
environment (0N
system
* The world Sth largest shipping | *Lack of understanding and
industry experience of OSV operation
Operation | * Many good marine technicians business
and advanced HR * Hard to secure domestic OSV
development system demand

Fosterage strategies

Opportunity and Strength
Utilization (SO)

Threat and Weakness
Complementation (WT)

* More bargaining power for
offshore plant market

* Development of specialized and
multi-functional OSV  types

* Stronger ‘resource diplomacy’
for resource-rich  nations

» Strategic alliance with OSV
leading companies

* Implementation of government
led projects

* Master plan on OSV market
facilitation on the governmental
level

O Measures for active OSV market entrance by domestic companies

- Under the vision of ‘Global Leader in OSV Market,” a total of 18 strategies
are drawn up, 8 on the company level and 10 on the governmental level,

respectively.
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Vision Global Leader in OSV Market

* M/S:5%('15) = 10% ('17) = 20% ('20)
Goal * No. of leading companies : 3 (15) =5 ('17) =310 ('20)
* Job creation : 5,000 (15) ==-20,000 ('17) === 50,000 ('20)

Building Operation
Entrance
measures * Securing of design engineering * Niche marketdevelopment by marketand type
* Development of specialized OSV types * Jointentrance byshipping companies and shipbuilders
* Shipbuilding-Equipment cooperation system * Stronger networks with market
* Joint marketing to find new ship owners * Securing of operation professionals
Strategies
+ OSV leading projects * R&Din OSV core equipment
X * Regulations for OSV industry development * Financial and tax support incl. fund creation
bl * Dedicated research institute for OSV * Overseas market information
.2E = » Fosterage of design and operation professionals = Resource diplomacy for niche market
= Development of leading companies by sector = Development of offshore supply base (OSB)

- Other measures to establish the national competitiveness system for OSV in-
dustrial development include: (D more attention of the government into OSV
industry, (2) establishment of pan-governmental integrated support system, 3

expansion of national companies involved in resource development.
2) Policy contribution

O To provide domestic companies with necessary information for OSV market

entrance and present concrete measures, helping them to make a decision

O To present particular policy measures for the government, which will help to

establish the national competitiveness system for OSV industry
3) Expected benefits

O To highlight OSV industry as the major future industry of Korea
- To promote OSV industry as an important policy target, although it was in

the shadow of offshore plant industry so far



| Executive Summary | v

© To contribute to national wealth creation by entering OSV market
- Domestic companies’ advancement into OSV market will create national
wealth as well as jobs.
- The industrial ecosystem will be established among linked industries, such
as shipbuilders, equipment companies and shipping companies, contributing

to mutual growth.
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HFZHE 4FHO AojF=7|(Life Cycle)= “BHARA|F-7E-AARSA)
2 J1EEL Ao] Uuko|t}y. ErAKExploration)= af|FRAAE 0] 83}
A Y Aft 7EAE ot ©Alolth AS(Drilling)= EAF
U 7k27E wiE o2 deEE A Y XS =& st AT,

2!
F R ke gRTR WEY 5 PsHe Bl AFS sE

ERt A(ackwp)o] 7P gol AFEL A Aol Z7tst

Jlr&

44 =M EC] Drillship, Semi-submersible®] =27} ojLfal Q)

Lessons Learned- How do they

feed back into “Decommission

Industry” & inte client &

contractor cost estimation

systems? Post
Decommissioning

Monitoring
[ 5 Years ++
Bid quality cost I‘ Need
estimates - Class 2 | oilGas
Data quality?? v Find OiliGas

Decommissioning Seismic/Drilling

i cop
— Design & Build Facility

i Install Facill
More accurate F‘E_'d Life ity
Decommissioning |7 i‘ff?'"‘f[‘ Start
cost estimates- ograms Production
Cl. dor3
s ter Support FAS 143 ARO: Class § 9
Maintenance

4 Decommissioning Cost
Estimates as required

Upgrades Minimal Invalvement with
operations &

maintenance

Ongoing Support/
Maintenance

Z}&: Brian Twomey, Cost Estimation for Decommissioning Of Offshore
Installations, 2011.10.

[ 3% 2-1] HYEZUE Ao Yoz (Life Cycle)
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7 A7k &% 5= adstke gAY AAE sidEH
Jacket, Semi-Submersible, FPSO7} T3 & o] 1997 o] H
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OSV HYEHE o712 vt AFol Basi, g+ 3
V Add(fleet) 7} -4 E ek OSVE] 7|24
2l = HAIRAIE ALt FESHE AoliF7] Adxtol
AA SgEH, 50 548 717 oSV dA-E B 7 AF
AN (Seismic Vessel)> 7 FHAF DAATE 2olH, FEFE 2RbA
(Heavy Transport Vessel)= Al5= H ], sf|A] Ao A AHE-H T}
o 2 0sVe] T8, Ao we AHTSU PSVo] A|3(Drilling) 7]
= F718lAY, DSV(Diving Support Vessel)o] ROV(Remotely Operated
Vehicles) & Z7lal 5 sube] Aubo] thokat 7158 EAIsE MPSV(Multi

Purpose Support Vessel)of] th3t =87} S7tslal Qe AFS Holal Ut
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[ B 2-1] HYSUE NPO HOIRTE LQo OSV WY

Seismic Heavy PBT/ AB/ | Well Cable DSsv/
- S8 m SVC hye' e ROV
@)

Seismic

Sampling (0]

Drilling (o] (o] o o o
Above-sea

installation 0 o o o o o o
Sub-sea

Installation S) © o © © © 0
Production @] (0] O O O 0 (8] O
Well O

stimulation © o o © © o
Side

tracking o O o o
Additional

welldiling © © O © [ o 0
Well

intervention O o o © o o o o
Disassembly (0] O o) (0]

Decommi-

ssioning o o 9 C ©

A= S AEATH012. 9.

Rig 135 7|2 o0& 1 Q35t OSV At AHTS(Anchor Handling Tug
Supply) 22|, PSV(Platform Supply Vessel) 1%, FSIV(Fast supply intervention
vessels) 1402 FAE|m, 33e] Zojo] wret 0svVe] =7]7k AAHC)

08V Sl A A - 7k A
3 LA B A sk Al
EQ% AN SFBAel ] AFBAES 44 ADsIAY charet 3
A
T

AsHe 0SVE 59 B} 2ejo] Fie] utet Aupe] @Al
o

S
>
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it Qleg BFsHs 7]
o= 4 2
Sof webA Wt S 9 ARG AU, 4 QLA So| Eaty
st

AN Al FFIF chekstel By SRS AUshe AUl
08V £RE vhe chFsta ojde] wE Bi WHME AYstEA e

o] Falo|t}, YrlF oz OSVe FQ 7|5

52 742 Aol 7bg AurEel Fefolct. 1 9
‘1

7=

filo
)
10
N,
ofr
>,
ol
)

7
A Ad A 71, i) Heavy Lift 7], iv) A e A B A5 7]
=
o

=
V) BA 1S B 3 O 7 Swos 3RS 4 gl

Offshore Support Segments

Supply Subsea & Construction Heavy Lift Accommodation Seismic
« Anchor Handling Tug « Diving Support Vessel « Float on / Float off (Flo / + Jack-up Platforms + Seismic Survey Vessel
(AFT) sv) Fio) + Semisubmersible Platforms (38V)
. gcnfrge:lg?g, Tug & + Lay Support Vessel « Lifton/ Lift off (Lo / Lo) « Mono-hull Vessels. . 5:;;:: Magnetic Survey
Pely + ROV Support Vessel + Rallon/ Rolloff (Ro / Ro) !
+ Accommodation Barges
+ Platform Supply Vessel .
« Lay Barge + Semi-submersible Heavy )
(PSV) i + Hybrids
+ Reel Lay Vessel Lit Barge
+ Crew Boat y
+ Stand-by Vessel « Well Intervention Vessels
+ Dermick Barge
+ Emergency Response Y
Rescue Vessel (ERRV) + Pipe Carrier
+ Utility Vessel

Supply & Anchor Handling

Seabed Installation

Transport

Crew Accommodation

Hydracarbon Exploration

A& Geir Sjurseth, Examining Financing Availability in the current environment, 2012 Annual
Offshore Support Vessels conference, 2012. 4. 24.

| 138 2-2 | osvy e 23
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osvel 714 WAHe F)solahn & & Ax AR A )5
3)5)= Alvko 2= AHTS(Anchor Handling Tug Supply Vessel), PSV(Platform
Supply Vessel)7} tE & o|w, 1 @]of %= Crewboats(Fast Support Vessel: FSV),
Stby Vessel(Standby Rescue Vessel), Utility Vessels 5©| AT

A8l 2l W A4 A9 Zedol] ol g Hutomi wolm 4x u}

Z] A(Pipe-laying Barge), ZF<=A]¢A(Diving Support Vessel: DSV), i}o]iz &
SEA(Pipe Carier) S0 Itk A4 Z¢le] o] gE- Mupe oulxoz
Heavy-lift Crane 52 &5}l it

71El OSVEE= AY He| Al 9 A 7]
Vessels 2 Floatel ¥} 413l ®HAF 22 x| L3}
S /1% Sl B4 AQe Yok Rl ANES Specaly
Vessels(SpVs) 2] W0 Wo] LES7| =
5o Ay oeTt 2o

1) AHTS(Anchor Handling Tug Supply Vessel)

AHTS(Anchor Handling Tug Supply)+= thFgt OSV Fol|l A L =7} 714
W AHTSE: A8 A% ZRES vicke] 2% 487 oelste, 37
(Anchor)5 W& AHS sfi4fol Auts| S3Eo] A&7t tof A5 ubo]=
1.0

£ =2 7 =S 9

o
k=l
o
>,
\
rlr
2 q
ot
T ﬂ_ll
ol
ol
[
So
T
-9,
O
o
=2
i
o)

kol A Bi%F A5 Rig, EHF 2 7]E}f sfjofdnlof] Badt ByFoly ]
=2 45l PSV(Platform Supply Vessel)Q] 7|5%= & 4= Qith
AHTS+= Drilling Rigth ZHES] AQl W ol 75= 357 $IsH
Anchor, Mooring, Chain, Rope Handling AH|&& F+H|5}aL Ity HE PSV
tar 91w, Anchor HandlerE #h&st7] {sf 11&9 Az, &
=

7kZ Winch 50| X5 o] Qlt} Moon Poolo] il ==

7]

el
=

Al

o,
olr

1o o

K

off
i
filo
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QP stability) T 3 25 4%50] AFEEE Ao} Anjo] 213
olof YA B WeF AJof§ F7(thruster) 7} F2HE o] ATt

AHTS 9] Ae}l AloFe =2 A|-su}=(Break Horsepower: BHP)) 1} &&=
S$7)(Bollard Pull) o8 LEFICh [9F BHPE 7|208 1 o]dfe 4F
AHTS® ZEal0, 19 BHP o|Ae 2 - th3 AHTS®E LEaith 2804
S H3 4%o) AHTSE 3% BHPE 234517)% .

ehE o Ql(towing) 9] TEAHS =ol7] Hd w2 E¥E G 50l

ST HEE AFutEo] AHTSY A71E AAste A &2 ARGH7|= o

AAARD 8% - 24 HAE 2A7| Q] Clarksonso]] W=, 80& E2&
7 4e70] 28 AHTSO] AlRA7H= 2011 7|20 oF 1,8009 Zejou,
120 E4E 979 S35 AHTSS] 7% oF 32008 & oA A%

77b GAElol itk 200E BelE g7e] thP AHTSS] AEM7H 6400
o, e AHTSS A1ZA7H= 91005 2e) Szolch

At Aokl WE AEE A7k £33 39 AHTSS] 49, A% F
=ej A %

1
A A% B BEAE Holx gtk AHTSA > Az F
sido] qrel Alutel *JPL 0114 5 A5atAL E $2S fA5

2) BHP(Break Horsepower): 7|9 & Toji A =3t U]'a A AW (IHP)o A 7] W59
ug £ 2AnES W Aoz 7o) AAZ 9Eo| sl ulg. =2 Yols|Bo up
& FASte H o &H

3) Bollard Pull: 4<o] 0¢l *JEHOM 7 g7 do R 2y zedy o
of gt ZFo] AAd vA= 9 &
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Z}&: www.marineinsight.com(%}), www.tugspotters.com(3-)
|18 2-3| AHTS(Anchor Handing Tug Supply Vessel)

2) PSV(Platform Supply Vessel)

o2 % PSV(Platform Supply Vessel)= A|F W AYAF A]Hof HQ3dt
o)

= =
2 44343, Sl 4] o] FolA e A W BeAelS A sk Auolc,

Py
i
o
n

lo
4
ol
Slﬂ
X
=
:?é

Aub o AZzkelo] WA 9l Rigoh =

=
Ao mholZE dA[Sh= AlEH(Pipe-Layer)oll wtolZE wbs| A 2d=

PSV= S FEHEA B At 3= 2H(Cargo Supply) 7]5°| &3}
o, 53] HA| =] Fo AgsoF gttt PSVi= Cargo Handling /d-5,
53] 2 &3|(Capacity) I} T2 /4d(Versatility) SHo| A o€} OSVe} 24
o} PSV= 4 919] of f F7tol| mholx 5o a5, 7k ot o] F1te
L A

© AlF Al dast A& AHIE, Fe, d5f 5= AT dA 9t
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PSV O] A}k Az ZeH(Dead weight: DWT)I} Deck size® LE%F T &
alA 0 & 3,000DWT, Deck size 750m' o]A}o] Aube ZFoz Healn
4,000DWT, Deck size 900m’ o]A}2 g oz EESIc Tt o] BlH9
o] BES A5y wRe] A3HE(Dry Buk), %2 Fuel Oil, Brine,
Base Oil & shz & H2lo| Faste 39 B §-2|(Tank Capacity) ™=
2% A7 847 "ot
$HH PSSV A71= =44 DWTE 7|&o 2 ZA =Tt Clarksons
of wb= ™, 3200DWT AMFe] S3 PSVE AlxA7E= 20114 7|22 2,930
Tk g2fom, 4,000DWTE] thg PSVE| Al=Ad7k= 45807 & s=Folth
Aur Apekol] whe ARE A7hs F9 PV A, AR & sdo) g
F AdEre] Ad7h= 24909 2l dhd, 109 o] 4f H ARk 13501 2
2 5o mE 714 stetEo] Atk iy PSVE A9 Al®o] 549 o5t
] NEYS

Q1 Aukel A7z 3,5007F &2 o2 2009 o]+

Z}&: www.skipsrevyen.no

| 3= 2-4| PSV(Platform Supply Vessel)
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3) Crewboat (Fast Support Vessel: FSV)

Crewboat= T2 X8} 39F A]F Rig, sfUZNE 2 7]e} HH| Alo]
ICE e

o4 ez U 22 45k 7)%e Gshs Aldolch Aty
O Crewboatl MY 55} Al £XF D L AT, el Anet

= 5 4% skee Echs o ARE B E3FE F A olF 3
A Aol divlgt ti7] Au]2 AlE 5 Stby Vessel®] Sz =3f3tet.
1990 o]def HzH 27]9] Crewboat= A Y& 4Al&SHA 53t =
H20] fAl0137] wiEeol dubA oz 1003 EA 1303 E(2F 301] & o A]
40mTE]) ] Adol¢lal, TtEvt glis AXIgE virhol A HEo] Gl AEE 20
B £e7A 4 AT Ty 1998 o] 5o H=E Crewboat=
o512l Crewboato]l H|sl the S| ATt 130T E oA 1853 E(F 401 E of A
s6m|E)e] Aojo] 251ENA] 350E HES] SEE W 4 goul, H W
b e AT & sk
Crewboats= 53| FSV(Fast Support Vessel)E]—_T_’E sic) H 2 AxREE
FSVE AARIS A7) 918 8 44 7158 U8 deels 24

H, 3l Al Adsh= AEE DP A|ARS Aafols BlFo] &

_

A &: www.gulferaft.com

| 18 2-5| Crewboat(Fast Support Vessel)
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4) Stby Vessel(Standby Rescue Vessel)

ol
rr

Stby Vessel-& <=2F 7] t= Adrolth. 53] EaljA| oA = At

Zo] EEo] ZAstE= -9 Stby Vessele] o] HERZ A= o], A

ol

K

ol
o mlo

A 7k A o]9]o] Aol Wagh Autolrh Siby Vessel QlET
%, st SFAA 5O 71 ARkl A& thgsky] 918 o A
2 Rigo} A4F A1 Q1o Al tf7]sfof atel.

A+ &: www.maritimejournal.com

|19 2-6| Stby Vessel(Standby Vessel)

5) Utility Vessels

Utility Vesselo- 41913} Q2 04 2]9] Fu|o] Zdo] 7hsat Autort
o R 9] Utility Vessel> 1503 E o|uje] Zlo]=2 Standby Vessel®] 7|52
sl ® gk
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X]‘EI WWWw.powertium.com

| a3 2-7| Utility Vessels

6) CSV(Construction Support Vessel)

AR PR E2]= CSVoll= dho]= HA| BFX] 4 (Pipe-laying Barge),

A Y4 A(Diving Support Vessel: DSV), T}o]3z 2-HEA(Pipe Carrier) 5

9\)]\

J
oh olF AuRe SYBUS Aol Tolzatel 4A Sof Bad o

ANE EFshe ©l ol&=M, ANFH SR Heavy-lift Crane 52 2o}

o= 350

Rl

S

<Pipe-laying Barge> <Diving Support Vessel> <Pipe Carrier Vessel>

A} &: www.gazprom.com(Z}), www.marineinsight.com(3), www.marine-marchande.ne(-%)

| 1" 2-8| CSV(Construction Support Vessel)
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()]

7) 7|E}

HAFEHNENA o] FoJR= A - 7k A 2SS A Hsk= A9
He= e oefsity s FEWHE A Y(Offshore Support)o|2h= JF+ H <]
of gHgsHH A - 7k AAbol]l AgA o2 HAE AFE A Hst= Ad
¢l AHTSU PSV F=dt OSVE| ®tof Soig ZAolth 18y WelE &4
St SFEMES HX|, A5 2 A, FAEL AY AF & thdet #of
O MHE|AE AlFsh= A= 0SVe ¥ l A 4= Sk

Al JFE HEUTE, ofefolle TRt AR|AE AlEshe
it o2 5 EAT 2AS 7}A Specialty Vessels?] HEo] &
ROV(Remotely Operated Vehicles)E ©]-8-3F 482t A &Adu}f 2 22

gl M AFE Al So] o ojujo] 0SV ¥ ¢]of| Sojzitha 3 4= glch

(1) Accommodation & Support Vessel(ASV)

ASV(Accommodation & Support Vessel)= Sf|FZHE oA ZH 5= A
o HOJE gt A¥to g HAYUEY AF §=2 F=
sdolzt & 4 Sl Floatel™= ASVE| ®lF=o] &3ttt

A% olelolw x84 I, v ek 420 A4 AR, 2
A 29 Fo) FER ol§HIE Fheh %ut ojgle] Wel AulAS A
7] w0l Accommodation & Support Vesselo|2tal slH, AF F7F ¢lox=
AP FH o5 A, IFSHEY Aol a4 T2, A% 11, &
BEe 97 35 ol 2 5o AARo] 2HA Uk A9 A
ok

ASVE 48] Ao} Al BEe] S7h W 2 AR A8 wxjes

FAE Holal e
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P Folth. A AAF =z 212 ] LAY ASVZE &9 FolH, 103S Ei
£ Prosafe s A|2J5tal= 871 7]}do] 12 &2 228 ®{3kaL glck
Aeke] Hefjl= oY X|gt ASVE] o] ZEtE|= A|HE2 = Accommodation
Barge, Jack-up =%, Semi-submersible ZHE 50| o, SJAZHEof A
ool RIS At oddat Ao AF W FA AU Fewr,

<Accommodation & Support Vessels> <Floatel>

A& eddaaccommodation.com(Z}), www.floatel.se(-%)

| 18 2-9 | Accommodation & Support Vessels

(2) Specialty Vessels(SpVs)

_-

Specialty Vessel-> S43% AFE +=dqdt7| Y& 2= 24 35
u}

AZ17] A8l A==
]

= T
t}h o]y st EAS 717 Specialty Vessel> FPSO, 34~ 2], ROVE &85}
Aol Wk 24 2 0 ARk Hlole S, A9RE e L 4845
Eail

(Well Stimulation) 52 t}Fst 2FS X Lst7] Y3l o]

t

ROV Support Vessel, Seismic Survey Vessel(SSV), Electro Magnetic Survey
Vessel, Well Intervention Vessels 5©| Specialty Vessels®] ¥50f Soi7tth
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<Well Stimulation Vessel> <ROV Survey Vessel>

A} 5&: www.offshoreenergytoday.com(Z}), www.skipsteknisk.no($)

| 1% 2-10| Specialty Vessels

1) AX 22

(1) A 7=

OSV Ax A|A-S A A|(Design) 258 &4stth OSV A4 BREES A%

e 2
3lal Qle= 7|9l O &= Havyard, Rolls-Royce, STX OSV, Ulstein Group,
Wirtsild, Multi Maritime, MMC, Polarkonsult, Glesveer Ship Design, Naval
Consult, Remontowa, AJA SHIP DESIGN =& & 4 Ut}

AEH AA H8-8-2 15,000BHP o)A AHTSS] 749 Wirtsild 30%, STX
OSV 25%, Rolls-Royce 21% <=2 YEM}IL ¢131, 2,000GCT o|AF PSVE] 7
< STX OSV2} Rolls-Royce”} Z+2} 25%, Marine Teknikk AS, Ulstein Group,

MMC7} ZH2F 15%2 2pA|8ka Qlch.
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B WARTSILA

B 5TX

® ROLLS-ROYCE
B HAVYARD

B MMC

HSTX

B ROLLS-ROYCE

W ULSTEIN

B Marine Teknikk AS
BMMC
WWARTSILA

15% 25%

F: 9+ 15,000BHP o]4 AHTS, ot 2,000GCT o]4 PSV
A}&: ResearchInChina, Global and China Offshore Support
Vessels Industry Report, 2011. 12.

| J3 2-11 | AW OSV &1 AN

OSV Azx FEFEL& Z=19] Sinopacific, Fujian Southeast 52] 7|40l Fx=
SHTL LT, STX 0SV7} 7 & ol Qick Rrbdes %2, olw, Y7hE
2, deojAlo} 59| ofAlop 2AAFO] OSV AR A Ad H& A

jm
ST L 74 o | S
otil Q= A & & AUtk

M
Jo
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Sinopacific, 10.2%

Fujian Southeast,
6.9%

STX OSV, 4.4%

Guangzhou Hangtong
2.6%

ABG Shipyard, 2.5%

Keppel, 2.2%

DDW Nanindah, 2.2%

Others, 64.9%
Yuexin5.B., 2.0%

Fujian Mawei, 2.0%

Z}&: Sinopacific, China’s Role in OSV Market, 2012. 4.
[ J& 2-12 | © AT OSV 1A AN

0 AIA AHTS, PSVel digt A= FE23Fs 7082 B4eE A2 #

AE AE ST 5 ek

Sinopacific, 9.1%

Fujian Southeast,
7.5%

Yuexin5.B., 6.8%
Others, 53.2% ABG Shipyard, 5.3%
Guangxin, 4.2%

Unknown Yard, 3.8%

Pacific Richfield, 3.4%
Bharati, 3.4%

ASL, 3.4%

A}&: Sinopacific, China’s Role in OSV Market, 2012. 4.
|33 2-13| 7 AT AHTS HZ 72 AN

palels

v o
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Sinopacific, 19.6%

Fujian Mawei, 5.9%
Others, 50.6%

STX 0S5V, 5.1%

Remontowa, 4.3%

Nam Cheong, 3.5%
ABG, 3.1%

North American, 2.7%
DDW Nanindah,2.0%  Alianca, 2.7%

A} &: Sinopacific, China’s Role in OSV Market, 2012. 4.

| 32 2-14 | & NIH PSV HA 72 AN

0
TS 2

ok

® 2% BHP oj4ke] fjd A

STX OSV,
Bergen Group 5 H& XA47F F

Hav yard
Leirvik Kleven Verft
6%
STX OSV North American
29% 6%
Saigon S.Y.
6%
B G
ergzr;u/ roup Wuchang
’ 12%
A} &: Clarksons, Credit Suisse estimates, 2012. 4. 24.
| 33 2-15| 20F BHP O]9 0¥ AHTS HA AXN

=2
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A Axde B, AHTSY B dEyY T 5 bAoA
wol dxHm, &% AHTS= FHotrotolA 71 gol dxEr. PSVe
85 @S HotHEl7lo A, @2 ofAlofoll A 71 ol 2= Sl

No. of units
2 -

100 -
80
60
40 -

20 +

South East Other Asian South Morth European Others
Asian yards yards American American yards

yards yards
mUp to 10" bhp m> 10" - 20" bhp > 20 bhp

A}&: Pereto Securities, Understanding the Current OSV Market Scenario, 2012. 4. 24.

| 3% 2-16 | N AHTS HAY

No. of units
90 +
80
70
60 -
50 +
40 -
30
20
10 | .
o] T T T T
South East Other Asian South North European
Asian yards yards American American yards
yards yards
m< 3 dwt m3 - 45 dwt > 45 dwt

A}&Z: Pereto Securities, Understanding the Current OSV Market Scenario, 2012. 4. 24.
| 18 2-17 | N9 PSV HAY
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H7i ek (Exploration & Production: E&P)of ot %
SR Z7hE SUSIL olof ket 0SVEl £t Frkshe PFEE AT
e

AAAe] et A FARs <Y 2-18>0) 4 B upe} ol ujy
23] Z7ksha 9lom, 2014 60000 Sejo] futer Ao A
ok olef A OSVe| ok 23] F7HItE A ¢
W7kA ZherE 277 AgEc.

#vessels USD bn
3,500 - r 600
3,000 500

2 500
400

2,000
300

1,500
200

1,000
500 100

0 - -0

2000 2002 2004 2006 2003 2010e 2012e 2014e

BEA&P spending MOSV term demand

A} Pereto Securities, Understanding the Current OSV Market Scenario, 2012. 4.
24,

[ 3% 2-18 | NUWL(E&P) MY &N % OSVY i 4Q
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A7k oist A BX7F S71skol whel Jack-up rigs 2011 244
2ol A 2015 T 4564 7HA] UM Ao® AEY, S8 AlFAd(Ultra
deepwater rig)> 2011 106 oA 2015 & 170H71A] Z718 Ao & o
AT,

Rig 12 OSVE] H|&o] 342 HLg HES| FASHAL Q7] o
QFOR OSV S8 w3 P28| Z74E Holetn A w sV
o] Wit -8-E(utilization rate)-2> 2012 Tl 80%7FA] L3RS, 2013
W7HA) 85% a0 Fobd Aom AYHE 5 doRE &AL A%

S EE

—

Fd

Rl
.

3t Al

-

o

Ratio Rate
4.50 r 86%
85%
4.00 - F 84%
350 | 81% - 82%
_ 0
300 - 80%
550 - 78%
= m 0y
% - 76%
2.00 4
150 3.37 73%) 73%) 3.88 L 74%
) - 72%
1.00 - - 70%
0.50 - - 68%
0.00 T T T T - 66%
2008 2011 2012 2013 Later
m OSV/-to-rig ratio Utilisation

A+&: Pereto Securities, Understanding the Current OSV Market Scenario, 2012. 4. 24.
| I8 2-19 | AIEMO| Ofor OSVYl HIZW A1y OSVY FE

0SVel Azd¥e AxAZ 53 9 FrE AmEd, PSVE DWT Ho
A A PSVE] 30%0] sgshe wEel dREe] md o golrt W
PSV 2] 85% 2,000DWT o]Ato|n, 20101 0] 1= 822 2] PSV % 4,000DWT
o]kl Auto] 143(17%)Q1 Ao ulaf 2011 A=H 56H ] PSV & 26
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-

2(46%)0] 4,000DWT o|4folch. PSV7 A3 Sjastelol7he 2490 2
4 Qlon], ol3t A AHTSOIAE §ASIA ekt

PSV Delivery Schedule (December 2011) AHTS Delivery Schedule (December 2011)

<1,990 dwt H2-3,09 dwt W>4,000 dwt 5-9.999bhp ®10-17,999 bhp W >18,000 bhp

6
58
48
26
17
13
9
4
2012

57
1 -
2
14
12 0 13
5 7 6
i m A - e
Bal 2011 2014

2013 Bal 2011 2012 2013 2014

A} &: Geir Sjurseth, Examining Financing Availability in the Current Environment, 2012. 4. 24.

| 1% 2-20 | PSVQ AHTSY QI HY

0SVe] el 2ol A5E 0SVe] AT} 7]54(Capability) &
B8] 0SVY AT EEAE 2UE BT QT At A1 A
AR FRwA HAL Yol HAlE 0SVE Azsta grhs oulolet,

olo] utet Mol &L wF MRS YA ast WAL 9)

ofi

__,Z_
& urole TejelE, RORE Al AHTSE E3 0SVe] A% 487}
= o

2 ol



No. of units
250 - Aging fleet is “Non-
Competitive”
200 -
150 -

100

50

1976
EUp to 10' bhp

0 —
1971

1981

G
1986
[ 38 WDT-?U'Ehp

| Al27 AAl OSV A% S8 9 A

\

'

'

1

'

I

i

I

I

\ '
\
|

,I

e

L ARman

1991
> 20' bhp

1997 2002 2007

2012

o}
o

A}&: Pereto Securities, Understanding the Current OSV Market Scenario, 2012.
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DSV, ROVSV, LAYSV & Al3] 248 0Svel A= BExE Agry

T 2454 3 254 oY | Ado] 53 (22%) 22 FF tiA ot we A
o2 o4 dnh
| B 2-2 | DSV, ROVSV, LAYSVY 43 21

oo 3
AE 0-5 5-10 10-15 15-20 20-25 25+ SHA|
DSV 20 2 5 2 10 27 66
ROVSV 55 29 8 3 3 16 114
LAYSV 26 16 10 2 1 10 65
A 101 47 23 7 14 53 245

Z}&: Hallin, Challenges for 2012 and beyond OSV Conference, 2012. 4. 24.
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A AAACZ 0SV EFAR= ¢F 3507 A7 2A 5t 9loH, o=
TS BAA o2 AHTS 523} PSV 135 HAstal Qe Aoz
AEchd) Ax7|YL TidewaterE H|E3d <=2] Gulf Offshore, Edison
Chouest, Seacor, Horndeck, X3 2] Bourbon, =2 ¢©]2] Farstad, DOF, Siem
Offshore, Deep Sea Supply, Solstand Offshore, ¥-52] SWIRE, %=r2] COSL,
A7V 2 9] EZRA, lufk=9] Maersk, Y9 SANKO 5 & 4 qth

10,000BHP ©]AFe] AHTS2} 2,000DWT o]AFe] PSVWHE i1z sichd,
Edison Chouest, Tidewater, Maersk, Bourbon, Gulf Offshore, Farstad, DOF 59|

50% ol HAski Gl 7| gSel

4) ResearchInChina, Global and China Offshore Support Vessels Industry Report, 2011. 12.
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build  (incl. Newbuild) SORTED BY OWNERS (20 largest) )
Edison Chouest 18 73 14 [ [ — |
Tidewater 22 62 17 I T ———
Maersk 54 13 0 .
Bourbon Offshore 17 39 7 I ——
Gulf Offshore 12 43 6 [ I—_—_—_
Farstad Shipping 30 25 4 I 444 =
DOF 12 20 14 [ EE— |
Chinese owners 22 8 3 I
Solstad Offshore 19 12 h 2 [ |
Hornbeck 0 28 0
Swire 14 8 4 IS
Seacor 14 12 0 I
Siem Offshore 7 10 4 I
Deep Sea Supply 12 8 1
Havila 6 14 b A 1
Erza Holding it 5 5 I
Sanko 10 2 8 I
CBO 1 10 6 I
Nordcapital 2 11 4 HaE.
Island Offshore 2 10 4 Ha.

AL &: ResearchInChina, Global and China Offshore Support Vessels Industry Report, 2011.
12.
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Market Scope

. Local owners
International owners
A}&: Pereto Securities, Understanding the Current OSV Market Scenario, 2012.
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15% : 85%%] H]&= PSC(Production Sharing Contract)S F+AJsle] A% - 7}
2 ouA Aol Hak A Aeke EEshn glom, 0SV AXAA ET

PSCE| 8 W FF 2Ao] FFL W ek

ﬂllo ﬂJlO

@ A% 5T 9 A

= v o

ResearchInChina®] H i1 Ajof| wh=m, 2011 8 14 7|&o=2 A AlA
oA &Y =9l OSVE 9F 6,0008 02 =A% 9tk 1 = AHTS, PSV,
Rescue & Salvage 5 S| ZMEES x| Ysl= 0SV7) Ayle] 717k-E 3,005

_]

o] EFHL AL, A B &F, sure A dsk= 0SV7E 24142Q] A=

Offshore fleet by type of activity 1% August 2011

Total mobile fleet is 11,079 vessels, as listed below

- - -————— - [ e ——— S

Seismic H H : : : \
Hydrograhic : i Research and Surve \‘/essel fleet !
Research E : } : : : Y 633 l.

S e - }Mob|le Dr||||ng fleet for different depths

,—-cra'nevessevs‘--ﬁa--‘----}—----;—- TR R ] - e =N
Pipe Layer ~Juuiaq H : : : : :

\
e R . :
! Transport | T % % § § Construction 2414 |
] ‘ : :
. J

T

Accommodation “uies H : H
Other support -} 5 : 1240

Semi-Submersible 745
Jack Up 48
TLP / Spar 749
Floating storage 7 190 : : : : L : . .
Shuttle Tankers 7 79 : i i ‘Logistics fleet for transporting oil
I'A"F\"h'§de"M_s‘__'_ = = : : ==
nchor handling Ort fOr 1
| i ) - - - : |
| ""Psv / Support | : ; : ‘ T Blipport | 3.005 !
{Rescue & Salvage 871 : : &development ’ )
———————————————— o o e o o ] e e o e e e o o e e e o

0 200 400 600 800 1000 1200
Plus 7960 5
fixed Number of Vessels 6,05

ZF: 919 oA HZo] ResearchInChinax= AHTS, PSV S5 2,134x02 HAZ oL,
Pereto Securitiess= AHTS 1,6062], PSV 1,102 5 & 2,7082 0.8 F735}o] 57429 E4
A5 Holil &

A} &: ResearchInChina, Global and China Offshore Support Vessels Industry Report, 2011. 12.
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OSVe] =8+= theFst =8 9 F Qjlo] FFH o= Zgsto] 24
=, 0SVe] =85 AAdt= Qo2 E= i) 4F - 7F29 A AAZ
8, i) A - 7k 7HA, w7t 7R E Aol gk 713t i) s
F THAL AR ks A E F Hl8(F8 e dHo]# o] E&P H|E)
iv) S|A A - 7k Bof 7]del gty 2 F3HConsolidation), v) A 4

7k Fe] P E(Rate of Discovery), vi) = A4 - X921 A=A, 7
Al s 9w AR, vil) A - 7h20] A I o] JRFS m|A = 7]
%9] ZH, viii) 3|F 71, ix) BEAAL x) T 9 A 7k Exp A

=
A A BE] MEA, xi) Aol AYFHE 05V & & 5 5 9lek

M- 7k 7h7o] Agstol SHPAAL BAL B A BFo] T
Aw oSVl et 407k Fohske, BATAG SF /AR ot el

82128 0SVY =85 UAAFIt 53] PSV 280| 7} & JFS v]A]
© 8002 AFEE Rlkojty A - 7kA 7|50l 2004 sHEY]RE
2007 7FR] EaFshA| E&P 52 sl A OSV AlAFo| 37 AR T,
E&P AJ%o] thAl EA4Jst= Al qlnh

2 UHEE Douglas-Westwood2] X iAo w2Zw, s 5ETE
(2012~2016 ) A AlA A8l OSV @A F527F 770 Lol &
2 AEth Douglas-Westwood= &3 59 %<9F OSV A 27} &
A 5d(2007~2011) thH] 63% =715lal, =2+ 33% <7FsF 326,500 0]
o, A7F AESFELE 2012 113 gajofA] 20164 2039 <2 oF 2uj
A Aoz Atk

AGH O 2= 49 Golden Triangle2 YA o] X|= Afotze]z}, ul= 9
AlZ g, Bepd Alre] F 7IXE A AIAl OSV A AREAES] 34%E A

Ng Aoz AgEch el obelzs AA SE il 94% F7Fe 1400)

Nt

5) Douglas-Westwood, World Subsea Vessel Operations Market Forecast 2012-2016, 2012. 8.



| H224 Al OSV AR E3F 9 Huf | 41
e E A&l 7P 2 A 34T Aoty Fobdg|rks A 59
10301 22 oju] 23% F71E 1309 Geim A4 F WA Aol g dgo
}.
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20015 2011W7bA] AR 853 QlE OSV Ao H3ls
HH, ofxfo}, o g|zt, o7t FF A Ho] FASHA FrketaL e A
S & = Qlth I SOAE ofrlotrt 7 a3 OSV AJFS R e E T
olom, AZ7A ] AR B u AR FE7} ekoZ 2u) o)A FE g
Zhal o St

Aoy SFZHE AX AR WA ge] AL 2007d Z2 F§9)
92 AL SEA AR FHE0R QA3 AFSAE

)
719} BP 914
Ardo] wrmAbelo] WA lrk o] Qs Al5F OSV wWE B ofx
R EE R R E =
ulko] OSV AlFHFEE 20099 17850]9lo} 2011 o] % 100] Ho]
23}5)0], 5] AHTSS} PSVE T 12gH 4157 WEE|o] WA gk 2|9
O

A
OSV A2 AAgH el whl Aoz & 4

.

ot}

| & 2-3 | D29 A7 OSV 27 ¥y

e s
T+&2 2009 2010 2011-2013 O/NS Al
Articulated Tug & Barge 6 6 2 14
Tugboats 32 14 46
Towboats 61 25 4 90
Ocean Dry Cargo Barge 5 3 8
Ocean Tank Barge 14 5 19
AHTS 1 1 2
OSV/PSV/Utility boats 25 18 2 45
Crewboats 15 4 20
Product Carriers 3 6 2 11
Other 17 5 22
Total Projected Deliveries 178 86 10 3 2717

Z+&: Kenneth Vareide, The OSV Market - Today and Tomorrow, 2011. 5. 4.



42 | FEAES 98t OSV AAAIS 243} Hrot o |

ofrJob 2|2 Ak 5| 7|7t HlasfA SFEME At Het =
7] ApE2|Z(Capital Expenditure: CAPEX)o] 77% Z7}8 Wb £x} 7427}
£ AYolty. E3E Fo, QlE, JAEYIAlo}, LFojAJotE FAC R 2010
UEE 2014W Afolo]] A9 - kA A7l 41.8% 2718 Aoz A
5 MFENE AFdo] G435 Tdsta ek

53] =& AdlE AlFA gtk a7t §43] S7kskar itk A

0l A3 BRow old W e 2|(20029)0lA4 153(20124) 0

o] PSVE F=2 FI5t QAT 3F= 15,000BHPF2] AHTS, 4,000DWT+
o psvVE Azl ALE suel ot
BalRol= dA 2900] 9] OSV7F &8%31 Q) o, Petrobras7} 240

ofxze]7} FHoA L A ] g FATE o] FoR|aL glon, W
e A, A, gAY olE SAHLR 122 9] PSV, 82]9] AHTS & & 2039

FA 0SV 2FAEE] ddiE(charter rate)> SHFEHETL LHH o
osvel ek 8.9k 5ol 7P gt WA Wt Je7h 2o Eol
H, A7kl 0SV7F #2 285 Q= SO o 7 WEko
A AA Bt 28ES W HA 65%FE FHIL 76% 714 0], 2008
8 85% 2 I 28ES 7|5T o] ==Y F5917] ou= oSV &9
S =

AT 3, A iR 2 A7)0l S0 Aer B Al

oqQ
5
A

-

6) Pareto Securities 2012.
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T 9ty 2y 20119 o]l A9rAL] Ao g 2850
dest 224

=5tal glom, 201239 80%, 2013 o)l= 85%71A]

$917] olF H: £E7A P o= At

AHTSO] 19 B 294 22e Baje 49 199U o]t 315 80005}

of kSOt 2006 ol Fo B Sk 40005 ER Eukrel A

Fo 71=skgin F8917] ol F tha AL FEstgou B4 19 3
=

P& ST 1,000

°¢

ol

o |

N

AHTSS] 9882 200602 AHPO=R =S
u, 2015QE B2 48 40005258 7|58 Ao A &
o s AL YoRE A&E Ao dalH

PSVY SR &L HUZHES} Halo] A HE FAlof vt xS
Aestal Qlth 1999 e] PSV 3t 9882

o= 2%k 15003k, dA= 27t 6,000t =5 7153 Aoshs A0
o). e} PSVe] £YRES AHTSS} SARSHA &Ko sl Ao
2 oG, 20153 )= 19 6,0000k2 =0 HES AR ATk
| B 2-4 | AHTSS PSV 29 A9 2802
i H
& 2011. 1. 2011. 2. 2011. 3. 2011. 4.
AHTS
16,500 BHP + 5,000-28,500 5,500-28,500 7,000-32,500 8,000-48,00
AHTS
10-16.499 BHP 4,000-9,000 5,500-14,000 5,000-25,000 10,500-35,000
pSV 2,600-17,000 3,000-18,000 4,000-21,500 5,000-25,000
(Deck 750m+) | 7" T o e
PV 2,500-11,000 5,500-15,000 3,800-21,000 5,500-20,000
(Deck-750n) ’ : ’ : : : ’ :

AZ}&: Kenneth Vareide, The OSV Market - Today and Tomorrow, 2011. 5. 4.
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shE WA W 7o) 05V L8BE HA shetAlo] sk, &
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§8 SIS Al us) o =4 dehgek

| B 2-5 | ®AT Ot N9 OSV 2881 28498
. oSV 288 B OSV Spot 2 84 F

= 2008 2009 2008 2009 HE 5 H

AHTS > 6,000BHP 99% 80% $75,000 | $40,691 | -46% $57,471
PSV > 200ft 97% 86% $19,175 | $12,420 | -35% $16,374
PSV < 200ft 94% 72% $7,375 $4,800 -35% $8,760
Crewboats > 1251t 94% 84% $6,960 $5,450 -22% $6,483
Crewboats < 125ft 86% 74% $3,550 $3,000 -15% $4,060

AZ}&: Kenneth Vareide, The OSV Market - Today and Tomorrow, 2011. 5. 4.
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Jack-up A wlAE T 2] OSV LREL PR W
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Zp7ko] Aol uhet gAPgulol A 2 xfo| S meIch 08V o4 Kb
A

1
8 AR Tt Zol BEE 4 gtk

9% & F8 71AA
- Jack-up
- Deck Crane
- Anchor Windlass
A oA
1A - Cable Winch
- Towing Equipment
- Cable/Pipe/Mooring Managing System
- High Powered Propulsion System
L - Bow/Stern Thruster

- Green Engine
- Box Cooler

- Dynamic Positioning System
A7) - AR oA - Electric Propulsion System
- Integrated Automation System

D AA LG 1A

- Tackup: 541 150m o] U] SHefell A AU A 2ede S )
a1 0SVE A Mol wHA7]7] 9IgF TEEQ Jackup Legd] A
7} Bashe, Tackup Leg® FE57] 913 Jacking Systemo] 447

Hydraulic
Cylinder
Rectangular
type Leg
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- Deck Crane: AX%], A E 2] =8 4 A F&=9

Z2k2 o5 OSV 2 A 994 Deck Craneo] A%

[*]

|5, 3t

pI=)

Ex] OAF
H. 53] =%

ofs
-

4 2 &%, 2| 5 (spotiing ability), 2HH Ao} 1%l FR

| 1™ 2-27| OSV Deck Crane

- Anchor Windlass: 3|FZHE o] A}8-E|= Anchor®] A% 4 o]%& o

Gt AHIZ AHTS 9] 8 7|AAd

| 18 2-28| AHTS& Anchor Windlass



| A 27 A7 OSV A% =k ol AHut| 47

- Cable Winch: Umbilical cable®]t} Pipe line E+= Mooring line®] & &%

Q1 Handling= $3ll Tensione Alo]dl= 7| AA| A

| 1™ 2-29| Umbilical Cable Winch

- Towing Equipment: SfFZHES] FQ 7|AAYE o4 LU FA|HS45})
7] Slat oA AgE R, B2 28T 1) Pt HES NS

=R AgEE /A4

| 1& 2-30| AHTSE Towing System
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- Cable/Pipe/Mooring Managing System: Cable %] 2 A, Pipe Ax]
SHAl, Mooring A|2~® o] AZ] Bl s 2k¢] T HAsE= ol YA Al

of Wl Aol HAsto] Wask Aut Aloi7l&e] AgEE AxHY

| I 2-31| Cable, Pipe, Mooring N &9 0 OSV

@ 71ge 712
- High Powered Propulsion System: OSV+= A &2H)] 7|51 Tug 7|5 2
Ik e Aol QT EmE RS AlgoA et BES 7HA

=
+= High Pitch Propeller, CPP(Controllable Pitch Propeller), Podded

o

Propeller, Ducted Nozzle Propeller, Azimuth Thruster 52| 23 21 %

%7 A g ofo 3

| 18 2-32 | CPP % Ducted Nozzle Propeller



- Bow/Stern Thruster: OSV+ QFASIAL &3t U ZHE FA|HG ]
2L QA FESH Stablhtyﬁ} Trim S3o| &
ol 8EER Hdaet Aujo] F=X14A] 2o x| 2 ek Alof

Thruster 7} A}z

- Green Engine: MARPOL 73/78 Annex VIof w2 27 QA
Aol olRste|ng 0SVE &4 Zatel A+t
S 93 LNG o7 2 o 374 %] (Marine Fuel Cells: MFC) -8

H 7o AA7sol A& oloF &

| 1% 2-34 | Marine LNG Engine and MFC
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- Box Cooler: SHAY T

=
A g AYE 2t
SAse] ALl sl

A ojof sH= 71241

.
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=8
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| 18 2-35 | Box Cooler System

@ A7) - A& o 71AA
- Dynamic Positioning System(DPS): Thruster®] 3l
A at, vig, 2 FE25E YA = Surge, Sway,

sxoz Aojsto] Alute] 928 1

o

=

g A

ol g-3te] upet ¢o]
vawe] £59e A

AR oz Aol

A1 9] Field Support”} 7Fs3t == 317] €3l Mooring A|2~E9] =2 Q)

ah

of AuF Anw A7) $145 14

Al A A 27 712

Azimﬁ \:_:1’

Thruster ~ Sway

Current

Main
Propeller
and Rudder

Tunnel
Thruster

& Bk EEe o

| J& 2-36 | Dynamic Positioning System



| Al 22 A7 OSV A7 Z¢F 9 At | 51

- Electric Propulsion System(EPS): A7|2 FZ WEE 5ol= A|AH

oA YA A%t AW AYA Yol THsHES 7%, 4

A, A0g golshl ol 22 @ Aol VBt Sk
Ha7| gt ol AEk A% - 28 walo] Hg

Generators \__Conventional ) pan diesel engine

MV and LV

Transformers Switchboard?

L

Gonerator
engine

Diesel Electric Propulsion System

. . CPRP.  Propusin MainSwitch Generstor engine
Propulsion Drives motor Board

Propulsors

Variable Speed Drives
and Motors

| 1% 2-37 | Electric Propulsion System

- Integrated Automation System(IAS): A2] Z}& Av| 5L FHAEEE o]
&t ¥4 24, ISt ol A Al BEE WA= T
Aol Alagleg 0sVell AEE: IASE AY E AHES Is

[olEl & A

| 1% 2-38 | Integrated Automation System
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0SV 8 AgomE B, Hebd, wAs w, Syl Aofue
=

%, = Ao} v A% 59 Ao

o] YR Y= ST, At 22t
_]

E4o] glof o|F Hlgolut ANt A, A HUFA, B Foll w

RS Platou®] =0 W= OSV A|AQ] 8 A2 AHTSS} PSVE,
2011 109 7|F0 =2 = 27522 0] 99 Fo|ty. AHTS9] 7% Stop o}
A elo] 6365 0 37%7F AFE ] QL ool Aotz alztel FEA| <]
o wo] BE} PSVE Bu|E FAom du], Ba, Adolzmalzie]
2 2313 9k

| B 2-7 | N9g AHTS % PSV 21 ¢y

g AHTS PSV 3
- 201110 |H88(%)| 2011.10 [AG&(%)| 2011.10 | -&&(%)

B3 111 6 197 19 308 11
o) 153 9 170 17 323 12
Hol 106 6 316 31 422 15
Aol a7} 241 14 119 12 360 13
2] %3 129 7 17 2 146 5
7}~ 1) 25 1 8 1 3 1
3= 193 11 58 6 251 9
ol 71 4 18 2 89 3
E ol o} 636 37 114 11 750 27
2 9 LAgC 57 3 13 1 70 3
bRl 1,722 100 1,030 100 2,752 100

=. OO0 O 2~
= AGE2 5 e

Z}& : RS Platou, Offshore Support Vessels, 2011. 10.
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Z}=: Pereto Securities, Understanding the Current OSV Market Scenario, 2012. 10
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Western part

Eastern part

@ Deep WaterArea

Z}&: BP Migas, Proceedings of OSV Conference, 2011.
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o O o

| B 2-8 | THOMAIOf OSV 2848 oy
k9): US dollars

T FHOMO | $F & U= A AA
AHTS 3,000-5,999BHP 9,300 8,325 9,490
AHTS 6,000-9,999BHP 14,225 11,000 14,870
PSV 1,000-1,999DWT 8,625 7,450 11,638
PSV 3,000-3,999DWT 18,786 14,250 21,469

Z}&: Smit Lamnalco, The Offshore Report by Fearnley Offshore Supply, 2012.
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35 Enchova Marimbd Marlim Marlim Marlim Roncador Roncador Tupi
L Sul Sul

Z}&: DOF Brazil, Annual Report, 2011.
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Western Planning Area

Y¢1975-1989 @ 1990-1999 © 2000 - 2003

W 2004 - 2005 A 2006 -2007 @ 2008

A&: WBS Global Corp, Proceedings of OSV Conference, 2012
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| B 2-9 | AT OF NGO OSV 28498 ¥y
t+]: US Dollar

+ 2 2010 2011
AHTS < 8,000 BHP - 11,944
AHTS 8-11,999 BHP - 16,050
AHTS 12,000+ BHP - 44,688
PSV 500-749m’ 12,885 9,230
PSV 750-899m’ 25,282 16,856
PSV 900+m 27,739 22,937

Z}&: RS Plato, Offshore Support Vessels, 2011.
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| & 2-10| 29 N2 OSV Spot Rate(2012H)
9] US Dollar

T 2 20124 3¢ 20124 44
AHTS 16,500BHP+ 14,200-87,450 16,500-70,000
AHTS 10-16,499BHP 10,000-54,100 16,500-42,000
PSV (Deck 750nr'+) 10,000-30,100 16,000-25,000
PSV (Deck -750nr) 9,750-25,000 10,000-21,000

Z}5: Fearnely Offshore Supply, The Offshore Report, 2012
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oFsl 9lm A Ml Hoby, WET FAHY ey So AE fam
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45% 81%

W Tidewater HBourbon Sanko Line W Tidewater HBourbon Sanko Line
Swire Pacific Maersk Supply = Cthers Swire Pacific Edison Chouest = Others

Z H22 AHTS, $22 PSV
A& Clarksons, 0verv1ew of the Offshore Supply Vessel Industry, 2012. 5.
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$15,000 | $14,000 ]
$10,000 — : : . $10,000 :
e g g e g g 2 g 2 2 g 2

i FEL AHTS, =2 PSV
A& Clarksons, Overview of the Offshore Supply Vessel Industry, 2012. 5.
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Z+&: Clarksons, Overview of the Offshore Supply
Vessel Industry, 2012. 5.
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(1) Rolls—Royce
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9) Rolls-Royce 2011 AZFEIIA ZFx.
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oFo|t}. FPSO Peregrino= ZE 241 (VLCC)% 109 gd oA Eof
Mz Aoz 2 20119 4L LA Hepd A6l Peregrino -
oA =L Utk E BhE St w290 AR A 7k E3E
Troll Aol M¥& Fg3dte= 1Y siAAlE X5 F8 W&oz st=
Akoleh. Troll A= AlA Htfe] Helzks AAF SehEo, foliz 473]
glojn FA= 1209 Eof o] 2tk A& F 3504 =uE Y siA A

ol 4x W T Aol Au|aet LA ] 5o £F SRA
S AlFsk= Aotk Troll Ao Ax]E 2t =7 (compressor) & 3EEHSH
F Aok Fohe 30) 6000w wef FrE kel

At 99 ZoE WAIE Y 7]d¢l PEMEXS} ¥ 163 9] SFEAHE
& AR, Assh Al #A - By AloRE Al A F
1,600%t afolw, 7|72 4doltt. Aofa F3ll ABB= A9t Adu|et

I

7]

719 A - Hapint oyt F4 4, 7leAd, Avlusgd = 2

A AHl~E AlS3eh ABB7F AH| S Aled

2] SjYZMEL Campechettol] $IX|TH WA= 2] §#<] Cantarell T}

Ku-Maloob-Zaap - ollA =1 gt o] &Ao] 19 X -3 AYA
e 130 wjo] o)),

H ABBE & AMVIo] Seel Azeln ole HUEUE 9
OSVol= Zu] 5l A|2ES Al Fshe AloFe A2 55 d Tt 8,000
ogE ol AlokE Ads AATEdlA A
Drillshipatt 22| 2] LNGAIHPo] A2]E A=A Ad] 5o AulE Al53dth ®
o A -Ta s Ao Al ghol= AXAEHPLY) ] YAl AT 1
a-89 FXA](propulsion) & Al-&-dk= 1,8009F G 110 AloFS AAFA|
Ak & 29 PLVE= 323~ Technip} H )2 Odebrecht Oil & Gas®] &H2F
FASIAE b 4] 25000 Bl A A de el =P ol ol

—_
N
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2) U= 2

MO

(1) Sinopacific

F=o] w7714 ¢l Sinopacific 2003 Zhejiang FA1A Q14E
OSV Az Aol 242402 HolEqlth A7MA] 1504 o]ds A&
o, 2011 T FAY 802 9] NS HAStaL vk 53] Ads ¢
= A 7IE AAl OSV(AHTSHPSV) A2l 10%, &= OSV A4
25% old& AAskE & AAl 24 0SV AxAA= A5

Sinopacitic,10.2%

Sinopacific,

Misc,27.0%
FujianSoutheast, 70 25.2%
6.9%
SREAR Jingjiang
Guangzhou Nanyang,2.5%
Hangtong,2.6% Tongfang \
i i Jlangxin,2.8% Fujian
Misc,64.9% ABG Shipyard, iangxin,2 e

2.5%
N Keppel,2.2%
DDWNanindah, 3.5%
2.2% PanyuLingshan

FujianGuanhai,

YuexinS.B.,2.0%

Fuiiar;ngswei, o 4.6%
0% 4.
<HA > <T= U A

Sinopacific, 19.6%

Sinopacific,9.1%

FujianSoutheast,
7:5%

Yuexin,6.8%

Fujian Mawei, 5.9%

ABG.5.3% Misc,50.6%
Misc,53.2% 5.3+ STX, 5.1%

Guangxin,4.2%
UnknownYard, 3.8%
PacificRichfield, 3-4%

Remontowa, 4.3%

Nam Cheong, 3.5%

. ABG, 3.1%
“-Bharati, 3.4% orth American, 2.7%
AsL . Alianca, 2.7%
» 3edn DDWNanindah, 2.4%

<AHTS AJA> <PSV A] &>

Z+&: Sinopacific, China’s Role in OSV Market, 2012. 4.

|1® 3-1| Sinopacific® OSV A NQ2
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Sinopacific> =2H AGHEFES Fdisty] fsf 3ol Crown
Financial ServiceE dH3sto] = o|&o] 7 55 A& Al&e d o]
o], 2011doll= OSVE] #1142l r=2¢fo] Fosnavaagel| A|AHE A s}t
08V A7, uAY, BHlFH 59 =A8E A5 =xsta Qlok

& shanghai: Headquarter & Design Centre

& Ningbo: Zhejiang shipyard - Global Biggest OSV Maker
& Yangzhou: Dayang shipyard - Leading Efficiency Yard
%  Hongkong: Trading House

%  Fosnavaag: Nerway Branch

Z}&: Sinopacific & o] X|(www.sinopacificshipbuilding.com)(ZAAM YA} 2012. 8. 28)

| 1% 3-2 | Sinopacific AN 2 9 NYAMA MY

OSV t]#}¢l-& Ulstein/GPAL} IFE A Wo] OSV AUk tjz}els)ar
oo, HA AA Z9l Auke pSVAldl SPP45/50, AHTS 220-250T S}
JLASF AlEFel PX150 PSV, SX 130MR, GPA 69961MR S-o] 9lch &A <17t
30~3722] 08V A= 9 QIE=AglS 2ral 9lom, GPASF FYsto] A4 o
= tjx}elel SPP 171+ SPP 355 A&balal it
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<SX 130MR> <GPA 69961MR>
<GPA654M>
<P105> <GPA670>
<PX105> <GPA254L>
<SX130> <GPA699>
- . g
- 75 o0 Guido Perla &
SDA+ZHEJIANG ULSTEIN® ! .a .\_i-r.m Associates Inc.
SHIPYARD

Z}&: Sinopacific, China’s Role in OSV Market, 2012. 4.

| I8 3-3 | Sinopacific £Q OSV

(2) STX OSV

L2 ¢Jo] STX 0SVE HEZ
thFet S-S dxs)

|

ol OSV ZAxAFZA] PSV, AHTS, OSCV &
I glen, 53] T iy OSV Ax 58H& 7+
2

S Al
& z=xsla 9ok

S
oN
o

2

0094 247, 2010 213, 2011 23% 2] OSVE ¢

-

H1
ol

]_

14, 718} 163 5 F 542 2] OSVE d=skal ok 2008WFE mijd &

o, A 2012~2016 Q=5 E3E =2 AHTS 7%, PSV 303, OSCV
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| B 3-3 | STX OSV 2ANMA AN 7D

Country Yard Yard Type Size (m2) Dock
STX OsSV
Norway Aukra Quitfitting yard 5,000 Oultfitting quay: 240m

Brattvaag  Oulffitting yard 4,580 Outfitting quay: 205x10-20m

Brevik Qutfitting yard 4,580 Outfitting quay: 30/100/50m

Langsten  Ouffitting yard 31,800 Floating dock: 6,000T

Soviknes  Ouffitting yard 44,000 Outfitting quay: 250m Slipway: 4500T
Romania Braila Hull production 500,000 Slipway: Maximum launching 3,200T, maximum docking capacity

2,800T Outfitting Quay 1,300m

Tulcea Hull production 750,000 Synchrolift 6500T Outfitting quay: 1,500m
Brazil Niteroi Hull production & outfitting yard 110,000 Outfitting quay: 210m
Vietnam Vung Tau  Hull production & outfitting yard Floating dock: 31x80m

Source: Company data, Credit Suisse research

R <0 SRS

—— e e

A+E: STX OSV E g o] (Www.stxosv.com)(AM A=} 2012. 7. 16.)

| 138 3-4 | STX OSV Soviknes AMA Y
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201190 =5 B 543 7hed] 29 o)/Fupol 2404 35F,
HepdolA 153, HlEgolA 43& Axstar ek STX 0SV7E HA| A&
o 508%5 Hfohil glow, 7PEREE RH(26.1%), F5(23.6%), Fv
(22.6%), A7FEE(12.5%) =0tk

7.3%
2.6% F 1.8%
23.6% 4

o e
24.1%
—
6.6% 12.5% . S
2 9% “ 320}6

‘ 20.0% 22.6%

1 Singapore

50.8%

B 1 STX Eurcpe Hong Kong

. Australia
Och-Ziff? Asia [excluding SG. HK and AU

I 1 Institutional Bl United Kingdom
Private and small investor Bl Europe [excluding UK)
Bl Other Bl MNorth America
Bl Rest of the world
2 H
<AA AE FA4H> <Aqd FAH>

ZF&: STX OSV, 2011 Annual Report

| 18 3-5 | STX OSVY A2 @ Nog =xA A4Y

STX OSV= AHA| Aduiy#el Ajabs Fall aAkeFe] OSV Adks A=
ShHA o2 JAlete] AEsE Fokal itk 20113 0]| KL Saltfjorde =3
3t 72 9] AHTSE ol=glom, x4 tjxjelo g A&t PSVel Stril OrionS:
T8 400055 ol4he] AR OSV 828 7z Qlmgick

ESE AlA 2 e sfjAAolE A2 4(0SCV)Ql AMC Connector&

3 3212] OSCVE 2011d9] ¢l=3gt}. AMC Connector= 3,0001]E] <=4] o}
Aol A A= & 5= e, sjAAolES 9,000=7H4] 2xFe 4= o E
St Normand Oceanic & A] 3,0000] 8] AlofA] AT 4= 9= 400E =392l

= Hfokal Qlek 11 9] 539 SRS VM OSVE =
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P

<AMC Connector> <Normand Oceanic>

Zb&E: STX OSV, 20119 Annual Report

| 18 3-6 | STX OSVY jE OSV

(3) Keppel Offshore & Marine

A7F3E=Z Keppel Offshore & Marine> AHTS, ¥€WH=x]§ PSV, PLV
(Pipe-laying Vessels) 2] OSV&} Rig, 7H= FPSO 5= A=xslaL Ut} 2011
Hol| oF 112]9] 0SVE olxaldon] &A|7lA] PSV, AHTSES Zals] =
4000] 2o B4 Axstech AZtESe] BAE £ o, A7
177l A} E 2HLE ATk
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; = ARTCOGH
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p
oy o= _ /—_/
3 e
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Mol ) ey // [
S /- lapititstn ! /
sV 7 / 1
i hgra & Al & Aasthien
1.~ 8 e gl L ’: 7 Gaspan Shinyar Compary ;
Global network , AAE B s ,
b Gk, &
3 L tna 4 m
epphntang g gy e St L
7 Headqurters i ] Qe 7 KeppelFiS S
7 ta At e FLS ngsing Shten I
Sigpie Ghtin g e DTtk 7 VkiatKogpel O & Wt L/ Y J
: A Kagpel Anfils o ‘,/ ol
7 Offshore & Waine jos s United Arab Einates / y p: (L veun
ﬁam . 2 Mok ey ks //- /’ AR T | # Kepoe FELS et
" . .
‘(’Q"ﬁ i ¢4 Yagpel Maie Aqencs teeionl v / ‘ b Y LU
Inveia ) L
| [ e b
Kakfstn 7 KeppelFELS Clshre nd o 4 § B
g oo y et vt AR EE— YY" # eyl iy
s { . /o Ot  Usie 1
Sigpire I (Fesdyartes) i) J
TreMehelnds | | N
e i / AL Indoresia /
Uit it £ PR Ot
Uk . ) 1 K s
f O nomea
7 Eninerng RED Cnte / /
B”';::'""“ - | # fors Ty
i yic 7L oot
i / A eppel S B / Dt ooy
St /' Yppl Shgmaine Bl Gop /
gpe Sgnais B A N e
ua 7/ o Tevobgy Hustralla A
pr—— ) Development # Kegpsl rinca Enginesring &, ,‘/ |
iy - Adin it | 7
i LI Kepoel Smt Toage N0 i r
Vietnam [ o
Waiie s /
Sigge (

Z+5: Keppel Offshore & Marine 28] o]Z|(www.keppelom.com)(AM U=} 2012. 9. 30.)

| 1% 3-7 | Keppel Offshore & Marine9 ZAHEY3T

A 7}EZoll+= 15 Benoi yard, 5 Benoi yard®] 27§19 ZAAE HF3laL
Q16 ™, 15 Benoi yardoll+= Z o] 350m, 300me] =3 27& H-{3lal )1l 5

Benoi yardofl«= Zo] 105m9e =35 H-{5Fal th
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15 Benoi Yard

No.1 Drydock +__-

2

Singmarine

Keppel Singmarine Pte Ltd

(A member of the Keppel Group)

Main Yard

15 Benoi Road Singapore 620888

Tel: (65) 6861 6622

Fax: (65) 6862 1702

Email: singmarine@keppelsingmarine.com

[Ere——

[

350,000 5 m
1.163m
fock
No. 1Drydock 300,000 dwt  350m x 60m
No.2Drydock 170,000 dwt  300m x 60m

Slipway
Length 225m x Width: Min - 38m fr Om to 115m
ax - 70m fr 116m to
225m (Wharf end)

Mooring Quay - Total 1,163mL

No. 1Quay Length 217m x Depth 7m
No.2 Quay Length 352m x Depth 10m
No. 3 Quay Length 270m x Depth 8m
No. 4 Quay Length 224m x Depth 7m
Landing Quay  Length 100m x Depth 5m

Layout
Panel Workshop : 361)0m‘ a
Warehouse ,400m?
Me(hanl(alWorkshnp sgamz a
Blasting Ar : 5680m: EE
Plplnanrkshop : 45m: B
Steel Storage Area  : 900m?
Electrical Workshop  : 697m* O
Hull Fab. Area/Shelter : z,zwomZ EIIIIIIIIIEIEI
NC Cutting Workshop

Dock and Wharf Cranes
1 x 80 tonnes, 2 x 25 tonnes, 4 x 20 tonnes,
1 x15 tonnes

Gantry Crane:

1x250 tonnes wnh 4 x 150T Hoist, 1x ASQOIOHHE‘S.
x 40020 5,2 x 20 tonnes, 3 x 5 tonr

17%6 tonnes Shter Cran, 1 % 50/20 tonnes

Block Transporter: 270 tonnes
Mobile KATO Crane: 01 x 25 tonnes

Z}&: Keppel Offshore & Marine Zd|o]2|(www.keppelom.com)(ZAA YA} 2012. 9. 30.)

| I8 3-8 | Keppel 15 Benoi yard? Layout

[T 5 ) Singmarine

Keppel Singmarine Pte Ltd
(A member of the Keppel Group)

Tel: (65) 6861 6888
Fax: (65) 6862 3491
Email: singmarine@keppelsingmarine.com

30924sqm
130m

pacity : awt
Dock Size: 105mL x 18.5mB x 8.23mD
(SmD at Om tidle)

Slipway : Width 24m x Length 120m

Mooring Quay ~ 160mL x 5.5mDepth
Wharf : Length 60m x Depth 5m

Workshop
Hull Fab. Area/Shelter

: 6,400m: HEED
:43sm B

: 400 O
i 722m*

5 Benoi Yard
Layout

Gantry Crane

Gantry Crane 1x 100775 ton
Crawler Crane 1 x 200 ton
Floating Crane 2 x 6 ton

Hull Shop EOT Crane 1 x 20/5 ton
Hull Fab. Gantry Crane 1x 10 ton
Mech./Pipe EOT Crane 1x5 ton
Mobile Shed EOT Crane 1 x 6 ton

Self Propelled Transporter: 133 tonnes.

A}&: Keppel Offshore & Marine 2-9|0]A|(www.keppelom.com)(ZAA LA} 2012. 9. 30)

| 1% 3-9 | Keppel 5 Benoi yard? Layout



84 | 3W4ES A% OSV AAE WHE Yot 9|

AHTSE H|&3F 0SVE 3= Nantong¥} H.2}2 Singmarine
ZE| 41 Qlt} Nantong 2A1AE= F|off 2539 AHEbS

= E95kal 1o, Singmarine

o] Bsof== Y Har Qlrh

24

Keppel Offshore & Marine2- 7|<& 7} 31ARRFQ] Al t]z}el 7)
t}. o]& 93l KOMtechzh=
ATk

9| S 3 S o A =
=3 AREE Rt A sty 9l
R&DAIEIS S8 F5249l ALMLe s3stn
Cogstruciion Deepwater
ToCess
Technelogy Rig Design

3 A~
Az

4= 359km'e] Bl5Sof=e} 3

Jackup Design

Ship Design

Project & IT
Technology
Critical
Equipment
COMMERCIAL
VIABILITY Development
KNOWLEDGE | CUSTOMER
BUILDING
Specialised gind
Capability/Skill Lilngs
Development
Technology

& Acquisition

Technology

Rig Systems
Foresight

b5 Keppel Offshore & Marine &3 o] Z|(www.keppelom.com)(AA LR}

2012. 9. 30.)

| 18 3-10| Keppel Offshore & Marine? 1|&

A Drillship®] 7%
AHTSS] 79 MTD 6070 A
A4 AoFe] Ul Waska lch

LERE

DrillDeep DS 10000, DrillDeep DS 12000 5=,
, MTD 7014A-X, MTD80210A/MTD80200A 5 <]



| A13% OSV A7IE ARl 3 %4 84 | 85

| E 3-4 | Keppel Offshore & Marine©| 223 79 [AQ

e F2 g4l

i KFELS A Class Series, KFELS B Class Series, KFELS C Class
(Jack up) KFELS G Class, KFELS N Class, KFELS MPSEP (multipurpose platform)
HEE = A KFELS DSS™ Series, ESemi II, KFELS SSDT™ 3600E (drilling ten-

(semisubmersible) | der), DSS™ 20NS, SSAU™ 3600

=24 DrillD DS10000, DrillD DS12000
(Drillship) ritecp , oribeep

AHTS MTD 6070 A, MTD 70140A-X, MTD80210A / MTD80200A

Tug MTD 3050 T, MTD 2845 TT

b5 Keppel Offshore & Marine &3] ©]Z|(www.keppelom.com)(AA LA 2012. 9. 30.)

3) 28

MO

=]
-

Ho

(1) Tidewaterl2)

Tidewater= A4 A12] OSV EFHA=A 1955 ¢f AHEom v
= g ARska Q) 201249 39 7|02 AHTSS) PSV S 2F 260

He wastn gk

| B 3-5 | Tidewater2 OSV Q@ QQME 49 BAH(2011.12. 1|Z)

9 A B719(Us 94
AHTS 101 179 6,500%
PSV 89 199} 2,700%t
Crewboats & Tug 71 39 2009k
SHA| 261 399 9,400k

Z}&: Dean E. Taylor, Dean E. Taylor®] Howard Weil 40th Annual Energy Conference, 2012.
3. 27.

12) 971 -9 8 42 9 I 2= Tidewater®] CEOSl Dean E. Taylor®] Howard Weil 40th
Annual Energy Conference ®r32}=(2012. 3. 27.)5 il ¥S
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400 A

300 A

200 -
145
107
100 I 77 66 65

Tidewater Competitor #1 Competitor #2 Competitor #3 Competitor #4 Competitor #5

Zt&: Dean E. Taylor, Dean E. Taylor®] Howard Weil 40th Annual Energy
Conference, 2012. 3. 27.

| 38 3-11] Tidewaterd ¥YAY M8 N4 3]

20094 99 ol ¥ % s4xo] Aol A= F7hEIgon, ok 100 &
2 7o o]Eth A qeRe ofZETHwRollA 1292(49%), n]F Ao
A1 652(25%), of - Bl Aol A 33(12%), 1 2] A FoflA] 372(14%) S=
oolatm gtk @1 20119 129 312 7|20 & AHTS 63, PSV 19,
Crewboats & Tug 5% 5 & 30& o] Ax ZFo|t}

719 A 25 B, 570 A oA 7E 36% 5, = Hi(v]=) A7
QA(NOVs)o] 28% S-& 2px|abm, 2011d 7|02 [07] 28 10 & HE

Ao qlol WA YUY 6%E AATh AW AW BF L§ES

¢

2011 129 7|20 2 Alste} o) ofxze|7l 2| 9ol 10% $&02 714 =
i, 71 HE olo] n|E o] 60%, TF Y EobZLa]7HMENA) 2| %o
60% ZHk, o} - g} 2 o] 50% FRHS 7]E=sla ok

H
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Americas <llAsia/Pac =a=MENA Sub Sah Africa

90%

80%

70%

60%

Avg. Utilization

50%

40%

30% T T T T T T T T T
6/09 9/09 12/09 3/10 6/10 9/10 12/10 3/11 6/11 9/11 12/11

Al&: Dean E. Taylor, Dean E. Taylor®] Howard Weil 40th Annual
Energy Conference, 2012. 3. 27.

Ho

88

| 12 3-12 | Tidewater9 A& Ner B3

HhE 19 29 AER Awuw, 20114 129 7]E02 of - A
o 19k 6000 $EOE JPY 1, T S uF A9 19 50002 4
a

Z Astetold ofmelzh Ink 200088, $% W Hobxelrl Ao |

Americas <BeAsia/Pac =#=MENA Sub Sah Africa
$18,000

$16,000

$14,000

$12,000 —Der

$8,000

Average Dayrate

$6,000

$4,000 ; ; ; ; | ;
6/09 9/09 12/09 3/10 6/10 9/10 12/10 3/11 6/11 9/11 12/11

A&: Dean E. Taylor, Dean E. Taylor® Howard Weil 40th Annual
Energy Conference, 2012. 3. 27.

Ol
[=]

Ho

| 1% 3-13| TidewaterQ Ao i 1
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Tidewater= A Z7|ol= AIF A& & AlAZFE 4FQLT) 1958
d Hdledetol] XEdtezd Aoz WASA T A2 Hlojpten,
1960 d o= Ful, Aotze|7l, EF2 A HS St o|F
719w Ae A dErez Aal 71 Qs - ol Wl

19779 Hilliard Oil&GasE 14O, 1992¢ F52] Zapata Gulf
Marine?t st A 7|+ E F w2 7]k 1996d o] 8 HAA
= u]=9] Hornbeck Offshore Service2} 33 902 Q] AMule =7}x o7 5

Hoh 1997d= O.LL LidE Qlste] AAESY o2 S

| B 3-6 | Tidewater9 ALY 5o AN

A= S

1955 A A

1958 | A9 § Agoz 49 auegeivade
0%, F90), Aotzartze AUE Ba Aoz & A 47

D0 Tonoze wg

1977 Hilliard OQil&Gas 214

1983 29 2|5 FAd 5949 A2 SE AY 4R

1992 2% 9] Zapata Gulf Marine™} StH3lHA 7|PHEE T HiZ 7]&

1996 13‘]%94‘ Horn?eck Offshore Service®} 3] 9029 A& F7lx oz
SH(E 6008 £%)

1997 O.IL Ltd& 915t &9 Mk &7 7008 g

1998 HAELZ 9o 109 E2&5 45

2000 A AaAd g Az2E f% 39 98 F44F dx

2001 Axd BA595 79 9oz oo Ag dx

2003 Ensco= 2 274 Adl o4 ¥y

2008 S 69 7,000 229 F7F Az FAAY R

2011 20119 AlzxA HEE 93] 69 9 FAF AE IR

A& Tidewater o] & (www.tdw.com)(HM LA} 2012, 4. 12)
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(2) Bourbon Offshore

Bourbon Offshore+= 1948 o] A EQom, HE = sakio) 4z|351aL
olck @A 2749 A} 13749] EHAIE, 83 Sel]AE T3 glck
THEE A o8 A EH AHTS 802, PSV 632, Terminal Tug 103],
A Q-z A 82, Surfer 2342, FSIV 23%], MPV 182, ROV 137 & & 437
o] Muke BGskal gtk 20120l & 4179 AlxAo] QwE oA
oltk. A AIAHR 86008 L& Uck

20119 22012 20104 TH] 18.6% 273t 109 S22 72§k 0SV
37} Subsea AH]A Hok= ZFzF 20.1%2} 15.5% AT AuF 2 2010
| 390204 2011 4182 .2 284 0] Fojyton, $-§Eof lojAl= 2010
d 79.5%0N A 43%3EANE Z715E 83.8% 5 7|Sch A8l (deepwater) H Th=
dfi(shallow water)o| A A8} =9} 2880 FEAAT 1d &9 4+ %

o 8981EHE 7|=3) 2010 HtSl 8,559t oF 3.9% &5ttt

Z+5: Bourbon & o] Z|(www.bourbon-online.com)(A LA} 2012. 4. 12.)

| 3™ 3-14 | Bourbon Offshorel £Q% OSV
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Bourbon Offshore+= Z7|of|&= AR2&UA| 2 SISt} 1948~1978'd <F
09 For F2 g 9 At Te 1989 R Agdel o
2ok o) slopRorm AEUT ol AP Aol WEI 919
Ao e 4GS sk, oF Fal e AAAYA Les
Abeilliese} ZAZHEA AH] A A Q] Sefat-Saget 55 Q14=3FHA A% H9&
S o) Utk

2006 HEl= 59 9] £47] A=<l ‘BOURBON Horizon 2010 Plan’
= A9 AR Bob uztar, 2010d0l= 2015d7kR] 9] S Al
‘BOURBON 2015 Leadership Strategy’E 23 3th. ‘BOURBON 2015 Leadership
Strategy’ o]l W= 2015874 OSV AZxo] 209 &8 & Ex}é}_ﬂ A7F ¥
o 17% AAS B2 sty 183l 201590 Hat 852 5% 32

2 ZolgAtte Aotk o5 95 HFE AL Wst FF +%
A

e Fal W 1267 40 Geio) 4] A X (financing & 2T
Aol
| B 3-7 | Bourbon Offshore9 ALH 7o AN
AL T8 4%
1948 A A
1948~1978 2+~ Reunion Islando] AR 3tH, 81 H(rum)S YA
1989 | HREAFANA ADFeS FEFE chea
1996 H‘i}ﬁ?_]?jﬂ]‘_ﬂ Les Abeillies®} AZFEA MU AUA Q] Sefat-Saget-
3 A g
2000 ‘offshore’ 3] A H| Ao HZ37] 98 AEE AIHAS iz
2002 Havila Supply ASAIE ¢l
000 | S A 9 SAAE 24, Beaw ofnese] 434 1F
2006 ‘BOURBON Horizon 2010 Plan’ W3
2008 ‘BOURBON Horizon 2012 Plan’ ¥ 3%
2010 ‘11(3)000}JRB0N 2015 Leadership Strategy’ B3, E2}& Delba Martima A&
o A

ZF&: Bourbon & H|o]X(www.bourbon-online.com)(HAM LA} 2012. 4. 12))
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(3) Swire Pacific

Swire Pacific Offshore(SPO)+= 1975 o] H=F JUZHE 3|AF2]l Northern
Offshore Limited®} J/V )2 AAEQlon, 1980 Exgoz AFYS
AJZFHTH SPO= 20119 12 & 7|&02 7749 OSVE HG - &
Ao, 2015E7HA] 1002 o] AdlE EHiadh Algoltt. ddi++4
2 R Hot 109 Ao AgoF v|luwZF AlxAolH, AHTS, PSV, A1
TRABSV)T X ARAMASSY) So] o AEo| sty

Ak £ AUt 2k AxFom Frhshe uw, ARe o gast

o

O

“ T T«
= =) 3T 5 =
 FAlelty 20128 s AFH A AdHE 2243} sfokAtdSHAlA 23 &
Z o) Z 1 @) =
825 ¢lmrlol g ofgolnt 2007 FH4l Aledold EHAEHE A
=] ojx=_0o = =
Holl AdE= Al 2L Ut ofA|otol| A & vl w]Fo] 58%= 71
H =) T =z s =
EIL, Hofjob AForZE|TE 8%, TE 14% «22 FE Slal ok
| B 3-8 | SPOY pOj 24
Vessels In operation
Brake horse Additions Disposals Year-end Vessels expected to be receivedin:
Vessel class power 2010 201 2012 2013 2014 2015
Anchor Handling Tug Supply Vessels
J-class 2,600-4,200 1 - 4 7 - - - -
T-class 3,600-4,000 4 - - 4 - - - -
P-class 4,800-4,830 1 5 - 16 - - - -
S-class 5,440 4 - - 4 - - - -
6000 series 6,000-6,500 2 - 1 1 - - - -
UT704 8,000-9,000 2 - 1 | - - - -
R-class 7,100-7,210 8 - - 8 - - - -
V-class 8,810 10 - - 10 - - - -
W-class 10,800 8 - - 8 - - - -
B-class 12,240 6 - - 6 - - - -
C-class 16,310 - 1 - 1 1 2 - -
D-class 17,860-18,250 - - - - 2 3 3 -
Platform Supply Vessels
A-class 6,310 5 - - 5 - 2 4 4
H-class* 11,500 - 1 - 1 1 6 1
Ice Breaking Supply Vessels
E-class* 23,170 3 - - 3 - - - -
Seismic and Hydrographic Survey Vessels
Survey 5,000-7,720 2 1 1 2 - - - -
Accommodation Barges
I-class - - - - 2 - - -
Wind Farm Installation Vessels
O-class 32,900 - - - - 2 - - -
Inspection, Maintenance and
Repair Vessel** — - - - 1 — — -
76 8 7 77 8 8 13 5

A}&: SPO, 20119 Annual Report
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Number of vessels Average age(years)
120 24
100 20
80 16
60 12
40 8
20 4
0
02 03 04 0506 07 08 09 10 11 12 13 14 15
[ Number of vessels —— Average age(years)
North Sea and
West Africa
28%
Asia
58%
Middle East
14%

Z}&: SPO, 201149 Annual Report

| I8 3-15| SPOY 4t BF N3 R NA D53y

SPO7} &
A &Q 7hsd Al SHEE A% A &0l AR FA, =4, Y
A& JFofol A o] SMAIES Adet AEA Fx, A, 0SV 2Pl
o] QFH(safety)} SH(training)S 74ZXeHO R
&, WA, 228 AdoA 7|E ARZE A oMY HELD At Al
29 Aoz 1% S, AR, IVE
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o1

* SPO office %

~ .
Proved oil and gas reserves
in billion barrel of oil
equivalent (BOE) for main
hydrocarbon regions

n Number of vessels
at 31st December 2011
Source: Swire Pacific Offshore, BP Statistical

Review of World Energy, Wood Mackenzie

Brazil & North Sea Middle

North America . WA (s
South America & West Africa East

Asia

0 iy 0 e 23 bl 19 by 35 il

Z&: SPO, 20114 Annual Report

|38 3-16| A9 52 49 X WA §0 49 SPOY OSV 2% £

(4) China Oilfield Service Limited(COSL)

COSL2 T= Wi Zdf OSV F7|doltt 2001 0] F= 2o =FA
F3ARRl CNOOC+=  F=3f kA9 g AHChina Offshore Oil Southern
Shipping Company)®} %=+ FA]-3-= 141 AKChina Offshore Oil Northern
Shipping Company)E Z33ll COSLS AH3Th 2002 ZFFA A4 2007
Y arsto] AR 4O AAEYOD, 20089 Yol Awilco
Offshore ASAE A-5ZX O & gt

2012d &A AHTS, PSV, MPV 5 & 9027 o|Are] OSVE %35laL )
of. T3 2012 0f= 221 9] 39 BHPw 48l AHTS Al8bs Ql=wb=
oh @A ARA DS BuolAlel, 57 £35 B, ] 5o e
Q1 6, Shell, Huskey Energy, ConocoPhillips & 2|=F A& 1Ao7 F=

3 Qe
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| 1% 3-17| COSLY Z22¥ A
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k)

COSL zlero] 2 9-A T jA-e F3AR A2} CNOOCT} Fx15Hs
Aplolth, B3] CNOOC7} 2315t sle] A6 @ AA7ks AuAreo] g
7 Azsto] A B A A AT AL AeH Ao Hu
ATl CNOOCE= 2012 o) S-1kat A] |
olt}. olo] what COSLE a2 Alsjold 24 4= Qi 08V i)
YAtk A2t

(5) Bumi Armada

FrobAlol A ee] Mg - 7k Abele] YRS oprlol Hae] oy
719091 Petronas B W31 9l WeflolAloolet. ofeldt YL viEo

2 Trg|o]A]o}e] Bumi Armadals Edrolrlol o] X1 OSV AR
7k Qo
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Bumi Armada+= 1977 12 2] Tug Boat®?} 3% 2] Cargo Barge= =33l
o 19959 1290 0SV £.9Y RETAE MY T, F4 05V 2GA
Qte] ol - WS Bl L E 7|91 Petronas®] F4] 2157 A(Certified
WA AF9OS S Bl FPSO 29 U SR UE 7]

_]

=
A o W AR B NGB 2ol BAE A BE A TEm

Bumi Armada= &A] 400 Q] OSVE ES83511 9J=d], AHTS, PSV
o] ]of| &= Accommodation Workbarge, Safety Standby Utility Vessel, Mooring
Launches = A9 = Holo OSVE H G511 9\tl Bumi Armada= &g
oJAlofe] ZIHES il QAR S2W 7|des AJAstr] 9@ ‘Steel on
Water 17 T2 102 =Xt} o]& €3 39 2,0005F E&]& EYU3) 2006
WRE 20104707 DP2 7130 A 0SV 208 Qs

o] 2] A HA Aer2 Armada Tuah 10002 HHH AHto=
urao] AlofolA] Azahglow], 20079 6o AEsho] Kikeh 2ol ur
ol AloF HZe] A8l BTl Sarawako] EUE|SUTh olo] 20074 9o
Armada Tuah 101, 11¥¢]] Armada Tuah 25 5 AHTSE <¢l1%=3}%ith 20084 8
21,2009 57 o]}, 2010 322 Q=31 HA] ‘Steel on Water 17 o] &= =]
At

Bumi Armada= &3 699 2149] ‘Steel on Water 2’5 HEI ) = A F

2 MPSV(Multi-Purpose Platform Support Vessels) 4%]-2- SFH 5131 471 9] AH]
£ 27} SR AeH ANE edo Zgetn gtk

A Bumi Armada®] OSV &&E2 96% oAz A AA H<l
80%= EA Ar3lstal 9t} Bumi Armada= Petronas7} &oldlal Q= A
wE o] Fuk AZelo] FotAlo} ol E FE, Mojmelr), ek,
WA g5 SlFEAETt 4AHe] i A RE o9 08

ol 4 AL s ek
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<
o
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Global Execution Local Delivery B sumianmana

| A Malaysia-based international offshore services provider
! with an expanding reach

DLS Armadia Inztaler

" PRS0 Armada Perkaza

Z}&: Bumi Armada, Annual Report, 2012
| O& 3-18 | Bumi Armada @Y iy

Bumi Armada+= PetronasE 7RO 2 A4 sl Lo}, FTo= A7
o thulEE I o AlEste] A9 - 7~ Wo]#el ExxonMobil, Shell
I AFGS AlZFeE A, B el Q] Petrobras@t OSV - AoFS |45}
of Hepd &9 7|Rte uhgstA A, FEokAoF A 7] (local company)

i F21o] A4z HeoAlof Hxm o
go|xJo} ZAAof PSVE W35} 3l Armada Hawkel= A]3#H](Subsea
Umbilical, Riser and Flowline: SURF) A& 2}3ALS A3t ol &
E Z}3]AFQ] Armada Installer+= 825MT3 Heavy Crane2 X.-f-3}1l pipeline
o] MAAYL AROR Fu 9k
Bumi Armada+= OSV -&GAFA 9] n)| %522 Aldl(deepwater) 2} =+
SF2H7 (harsh environment) 2 A7 311, 94 ASTAF X9 7AT 2 A

A% o] BRItk o] 98 HAA DP2 Alxglo] e AHTSS}
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7k AARS Q)8 Armada Installer”} S 23U AE| Z&351SIch

The Blue Skies: FLOATING SOLUTIONS B eumisruana

Ultra-Deep
Large
<UsD1 bn
Deep Deep

Medium (SURF)
<USD500m Downhole

Services

Mid
(Conv & SURF)

Small

Shallow Brownfield

4 Marginal
Fields

Z}&: Bumi Armada, Annual Report, 2012

| I8 3-19 | Bumi Armada ¥ A Mgt

Bumi Armada= Petronas@} &H7| 2 o] Ar|o}7} X}'D'PO}— o 3 4]

o]t} Bumi Armada= 2 *5}7#| Petronas®] Ab ofgfol| A AAsERA a1, A%

rO
Jot

>~
-

o) sl Pavonsl Alslan ek AT A DA S A
Moz M2 AP AHRAT, 71ENE U APl e
42 SHe 5 BHobAlol 05V 299 Amrlelo YAt

SHO ALY A AL HEU R&D&I Z}Lo)| 4] ‘LeaderSHIP 2015
A B3 P R&D AAAIE DAL /)27 MATS F
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Mo Zsh glrk 20039 EU HR9olq 0SVE EgHeh Alute] 4]
2 7147 A QR 20% R2)E ATk
HEU R&D&I 341S 915} 63 A2 417k 1379 425 £ o4

olH, SAAFY F](Maritime Industry Forum: MIF) ==& Technology Platform
S Ax]slo] WhAAEgS st 9ty EU Z 8¢9 R&D oAk 2010
7HA 50% ol SA(GDPE 3%)sh= Aoz Ho qlal, dA 72k AlE
(2007~2011) R&DE 3skal ek A W HAl= AES o] @A <
A= e, qEatA = viEA 7t

7270l 1 g3} TRAEL
Hubg 7% A BRAAARIE SRR Y, 2laamols HA

Z+od3t TRESHIP(Technologies for Reduced Environmental Impact from Ships)
ZTRAER AU A A R E 731@% aEskal glon, oSver 2
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e
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(Tools for Environmental Efficient Ship design) Q5-5 £33 OSVE 233t 3
BRI A, WA 5 $aF Adks et e, A4 Xk
78 A1EHECOSHIP) Z2AE= 1996\ dFE of|q ] 3 9 Agsd tAaxd
7] 71 A 8 1 as SEAEH ES =Ae 24 2 Azl
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ZAFA OSV AAE AxF fold 2o BAHE AX) 5 4
afo] Feishml, AXALYO] FAL A A 2 ue} go] AT o
3 B 93] Aol & 4 AUtk FHY 0SVeF B B4 Aupe
FHoE 24 Az §3 240 spAlelE B A
2714, ANAA, A% AZEGY BEoN A5 AA AF 42 §

SRe) 27 oS B oF 2600] S22 A H, o]
46%7h 5 o19l9] Aejom »EHm glrh §HEA7] 44 ATHEuropean
Marine Equipment Council: EMEC)S] FAof| olsl¥, e 2A7IXA &
HAAIE oful 1%ko] o] Kuehl, A FAR 4 2628
AP} 4o 43.6%F Wol Dbl % o] 2
At S7HEE 2.5%, FI7HA ST 1.5%, A & SRS 1%
olF Aom HYHIN
i 2AVAA Aol AA AFE FAlIskE olE AvET, A
AR dds ¢ U= 719 AHez g ARl ol dYuAE
= 4 =g, AAIA ]l A2l Kvaerner, Hagglunds, Liebherr

So| n% tf2A 7ido|th T HAR FEH AFS AH|A(AS) 7]HF 9 o
e PESD ks e 5 4 Ak Al WAR BUgls RED F4
e 7le NEE T BAY fAE = 7+ Ak @A olek A2 VAAE
ZIHto 2 St AXWHAIS BEfiE 2909 OSV AR ZAA(DOF subsea,
Havila, REM, SOLSTAD offshore ASA, FARSTAD %)+ &2 o]9l& Y
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Total issues of NOK 3bn /
USD 500m YTD 2010 900

800
700

Mm ibsea 600 ® Haviox

DOFo4 W REMOD2

= HAVIO3

DOFSUB03 DOFSUB 10/14
A DOFASA 10/13

I
= 500
L § *
>
HAVILA < a0 SOFF02
[ B i a Earstad
S (FENN) 300 boFsusoL * DOFO6

L SOFFO1

= 200 ]
SOREOL

SOLSTAD OFFSHORE ASA

BajoA 351 gl djmA el 0SV A9l AHTSQF PSVe] 7]7+
AFE H

B, 200040 EHHRE ALK oR g5t

DTt Alol HisiA =22 diAst
stof, 2ol oA dREe bR
7F AGEHIL Qleow, k2go] RALE FHLE LNG 7 08V7F =
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North Sea: AHTS term rates

GPB/day

e §-10,000 BHP 10,001+ BHP = 10-15,999 BHP
= 16-19,999 BHP 20,000+ BHP

North Sea: PSV term rates

30 000
25000 n
> 20000
o
o 15000
& 10000 il !
5000 N
0
\le] ~ co [=)] o - o ™ < L o ~ [ee] [=2] o
(o)) D (=] (=) o o o o o o (=] o o (=] ~—
[=)] (=) (=)} =] o o o o o o o o o o o
~i — — — o~ o~ o~ o (o] o o (o] o~ o o~
- 2,200 - 3,099 DWT 3,100+ DWT

m— 500-749 M2 deck area === 750-899 m2 deck area

e 900+ m2 deck area

Z+&: Sandnes, G. K.(RS Platou Markets), Offshore Support Vessel, Marine Money,
11th Annual Marine Finance Forum, 2010. 11.

| 3% 3-21] S399N 23 59 AHTSY OSVY i 2¢
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T

2) 2at&

AIA A - 7k Aol SEv AR o)ty Telal B
Hol Fem] AE st ok Bepde] FAHo R SQlE A v
S 1409 wfHolut 7h7Hs v oF 8509 wiE® A E L lch
2011 7]EO= 4271 FAolAl AlFTE o] FofFl o, 2014 d 0= F i<l
8871 frollAl A7t o] R0l AOom ot

olet HEo] siFEHES} 0SVe| 8= F7 Fold dYolt &
0SVe] 9 202074 % 1953 ¢] OSV 447} od Aog HAys
ok @A Hepd AlelA €52 oSV Adko] Hepbd 52 08V Aldl 4=
s7btal ek &% S| o Bepd = Ak 24030 o]& o= A

30

of Vessels

700 -
600 - /
500 A
400 +
300 A
200 A

100 ~

0 - T T T T T
1975 1980 1985 1990 1995 2002 2005 2008 2009 2011 2020

====Brazilians ====Foreigners ===Total

A}&: DnBNOR, Brazil Offshore Finance Forum, 2011. 10. 7.

|d13 3-22| 2% OSV A% 9|

13) DnBNOR, Brazil Offshore Finance Forum, 2011. 10. 7.



| A 32} OSV AARAIZ Al 9l A B | 103

Hebg oSV ARAE ARAAS A AR W AZALCR s 5
Sk ol AL ol ThAl Alstaa] A yEAE, 2 2z Y
AR YH =l FMM(Merchant Marine Fund) .2 UH AtwE7|2 3t

)

= A8 g=dl, Age A8k AdFA= FYAR771U QL Petrobras i
o ARrE2 A= $ 89 SAIAIFSR Petrobras7h 9 Al oI, +7F
Al SAAREBY) Aol Thsstes Hol Sty kI A Hetd |

A& e EEe wAshL ol

199918 |1 % PROREFAM Z &0 A] Petrobrast= 242 9] Ald} &4 AoF
= A2k I o]F 11719] AoFo] HAHUT o] tiF AHTS
2, £ Ax7H4e U Fo] el Aoz d#A Tk CBO, Bram
Offshore, Wilson Sons, Astromaritima, Sao Miguel and Siem-Consub©| Petrobras
o} A7 ke A AR

2003 7 A2A} PROREFAMO M= & 252 9] Aduba A= - &9
she Ao ARE o 74er] 205 o] PSV, 4o AHTS, 17o]
OSRV(0il Recovery Supply Vessel)o]™, A2F & 3 o] QAEsteE F o]
e,

14) o] FX.S Offshore Business 9€ 3o A2 ‘Hz}2 OSV A4 A J—} AAFA 9 10 A5 o
g7l zae 27 2dx A3 719 YSHL Y 82 54 - w el

15) Intsok, Shipyard in Brazil, 2010.6, ©] X}EOHHL AzHog F 1369—] Aldho] ijﬁlﬂ A
o8 Yeit o, NCE Maritime?] A&o= & 1630 AdxH ACRE Ueht 3o &
ol Holi 95
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| & 3-9 | =229

A3} utop o |

N1/2N PROREFAM H¥Y

A1z} PROREFAM 7 2
Az ZAL e 53
CBO Dengclielli(fi)ker 4 PSV
Wilson Sons Wilson Sons (SP) 2 PSV
Bram Offshore(ECO) NavShip(SC) 2 PSV
Astromariitima EISA 2 PSV + 2 RSV
Sio Miguel Sailing DSiZnI:\/I;{g(l)llell-l({i?ce 2 RSV
Siem-Consub EPP (Ilha do Viana-RJ) 2 OSRV
A2 PROREFAM A 2]
Az A& A 3
Galaxia Mariitimos EISA/InterOcean 2 PSV
Brasil Supply EISA/InterOcean 2 PSV
Starnav Detroit Shipyard / GP 4 PSV
Norskan STX Brazil 2 AHTS
Bram Offshore Navship 8 PSV / 2 AHTS
CBO Aliangca(RJ) 2 PSV
Astromariitima EISA 2 PSV /1 OSRV

Z}&: NCE Maritime, Finansiering av prosjekteri Brasil Supply, Drilling & FPSO, 2010. 10.

A|3x PROREFAM-& Petrobraso]] &]8] 2008 e =Z1=|11 Qth o]=
W1, 22 AlB T v ws) 2 2014 7R F 1462 2] OSVE AXx -
Pt Algolth AlEE 1462 o] A8F2 AHTS= 64227t 1,000BHP 8
, 19F 5,000BHP 102}, 17} 8,000BHP 46%]), PSV 64%|(3,000%=- 493, 4,500
=+ 15%]), ORSV 183
w75 gk

Mo X

o

So]th16) 2009~2010 o]l 12}2] 02 402] 2] Aldlo]
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100%
80%
PSV, 64 60%

40%

20%
AHTS, 64

0%

PV AHTS

Z}&: DnBNOR, Brazil Offshore Finance Forum, 2011. 10. 7

| 1% 3-23 | OSV 40 H T2 (PROREFAM) Wi §

Berd AR B4 vhed FEF w ¥ vxl= 24 Fdas
FMM(Merchant Marine Fund)o|t} Ee}do] 24 FHl= %32 20079 11¥€
A Bepd A - A7k - Bhol 2 A= F(ANP)) +74<1 Regulation
ANP no.6o| A FAstaL Uty THAME R 24 25%0 4 2Tl 84%(Fwt 70%)
A B AE AEAS GRS o Ralsta glou, AEER 2
nE ulge 2d U EheRE Rolstn 9t

Hepd ARe 24 Zd2E 8 =W A - 7k 7R B ARl
=13

A S, S 1S S W 08 BES J|dska gomn S
FF S FOF oF 289 500039 WEHE ERF UL O oghn
S1ek19

16) Intsok, Brazil Priority Projects, 2011. 8.

17) 2 A9 g EHAL National Agency of Petroleum, Natural Gas and Biofuels].

18) 2ebd @A A7t 8 Al 24 FH27F A= sli7]de 9] 7193 ApEA o o
Sl 237} oplzl, 83 sle) 7ol Hakd Fue] A% A 2v|Qste] Hey4
= dokeky] %t 2R AYAE

19) OSX, Corporate Presentation, 2012. 5.
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-

st 2nd 3rd 4th 5th  6th 7th 8th () 9th 10th

Z}&: OSX, Corporate Presentation, 2012. 5.

[J3 3-24] 2339 gA % HEHH 22 FHAX HE

Hebd ARE 249 282 93t HE(0]5t FMM)E WHSo] AJ3)s}

3L Qlek FMM == 200490 A E B HE(Law No.10893)of| A A=

Sha Gtk MES ol R Hepd aMdelA Aute Axste B
=]

[E 3-10| 2239 22 FHALL FMM
3]

24 Zdz ved ojAE
Al 60% o4 60% ©J3} 713k
A& A4 st o|F& A4 e
= 2~4.5% 90% 2~4.5% 90% 204
3 | 3~6% 70% 4~7% 60% 204

Z}&: Manifestasjon Bergen Arne-Christian Haukeland, Financing incentives Norway - Brazil, 2010. 2.

20) Pedro Augusto L.S. da Cruz Nunes ¢ 19l, The Shipbuilding Guarantee Fund-FGCN,
Biblioteca Informa No0.2029, 2008. 10. 5.
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FMM-S 3 7913} 27174 A X187 3(BNDES) 7+ 3871215 9]
3 AERee e o= dew, Adute] A=, Az, ddis) 2 sl 2
Q3 FMM 7|22 3hRsly] os) Aure wjusk 4= gtk 2713k o] AL
(National Monetary Committee: NMC)7} FMM 7|0l tjgt AA|& el o]y
A A glen, 8 e AR 20059 2€f Sl s A H
T4 A|3262(Regulation No.3262)of &3l &% 3L Qi)

A Sefutet 7ol Fun] AY BRPOE SR g He

2 0SV Az % YA AEsHe Aol 18 HA ks Aol

AR Bebd AL FU 7 Rl Be dEe Holsta gl
SN HAE Hebhol ] 0SVE S9ate e 414 ghek A AA Y A
ofck. Sefel A AN 41T AL, e A BT £UPNE 7
sof Ttk Ee Hepdol A 0SVE A% HPolE ofEsl S8 oot
Azrtdo] gEaoR W ¥

27 2Hx 2] oA AY 2 A FHHOE %] THAS
veby 224 A0 AGaor ek B3k ARAAIT A58

3 2 e @Al ok so} glo), 08V £ Al ARG 247 2
oh Al B WAL AR vhe] AgAE A ASE o Bey
o =tk ofglelw MHsI% B9) f& Fo S Foz Hebd Aol
WEBk A SHs 71¢jo] AL Sh bl 9lo] @At ks Wbt

x|uj ok,

21) EBNARIY 2, THebd sjopide] S Uil 47bRE, SHE20,2012. 8. 16) H2
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SjEE ol FriEd H2H R fEvEt I AES A% A4

2 SJAHolgh= H7tE U2t
A Hepd sfFEHE A Aol ulg- HT) Petrobrass= 2014A 7}

A & 14629 0SVE Az, &9 Ageln, 571d2012-2016W) A&
=]

5
sakeh Pl Ropo] Exgitia

o F 23659 EHE NFEWNES = a}
Atk B3 Bebd XM= fEuEt 71 dEls A Hdskal 9l
t}. PetrobrasZ 2} dH7|2 9] =8 7|&8S A, B

A @5 71900] Beke vl £ dolth. ofo] uls) S-utet 7199 B
Ay Qe i AR AP et olslEl iAo wort 1
2L S5 mot A714Ql kEelq TAel foBAE fX5aL,

(R

lo

30
o
id
i)
i
R
Fd
N
N
1o
%
>
=2
il

95t o7 = SHA, B

e

= =)

U3 EUAS B3 P o
o]
1=}

o
N
o2

22) 2012. 7. 22~27. 7)7t 53 Petrobras
Yt IE R Al

e
Hel
ot
o
)
=
N
- )
flo
ol
Mo
%
ol
el
B}
2o
Mo
N
N
il
i)
™



o By RTE 93 olud FAL se] AES A /N
182 A3 Bgata ek & Hepd A4 J1due] B Fad =
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7 #Az 2ge FE5He o] AAE e oyx gon], o3

PetrobrasQ} 713t TAE Wy Q= R oo|HE E= 7]|7le] FHL
3f =24 FHl=E F=3 AP Petrobrasof| Ao =371 AjFoz go]
shche

Z2o] OSV AZAIES §7 5 99 Hrolofo] A Az Azl
gk ohug} 2= leke] sjokad o) FAsle] v AL o e
i ny

AL aela gtk 53] tiEA el 0SV A& AHTSS} PSVE] Al B Ho]
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ol dEAo|th NEFTH>
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AHTS 4 Swire Pacific Offshore Service Pte. Ltd | 20034 4~8¢ 2%
AHTS 2 Tidewater Maritime LLC 200549 8Y %
AHTS 6 Nordcapital Holding Gmbh &Cie. KG 20104 39-109 ol%

MEE)

Diving Support
Construction Vessel

Seismic BFAA 1 BGP Inc. CNPC 20104 129 9=

1 Saipem Commercio Maritimo S.U.L.D.A 2011 10¢¥ Q% oF

4
AR HES HNGEAE A S4 9 AR S8 FHS AT 71ETA, 2000, 7.
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el Al % 5,450 BHP AHTS | 7,200 BHP AHTS AHTS
L.O.A (m) 54 64.8 60.46
A Beam (m) 15.5 16 15.5
el Depth  (m) 6.8 5.8 7
S. Draft (m) 5.75 4.9 5.9
Dynamic Positioning DP I DP II DP I
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Handling Cargo ECt:r)rlllzrtllf // 1\lilfe(ih/ Mud / Cement Mud */ Cement
5 5 | Fresh Water | Fresh Water
= Water
i Speed 143 133 155
A Propulsion (Knot)
~ ; ;
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g Ao slerfich Ty cheket AgPeel hE 0sVe HREE w19
T Aol 7R FAEL thh gAT HOE gL

A e AUty $Ia Aul HT BT psve] FAE L 9l
FER 7 9D 2o} A B2 EFwth Ao Fuskee FE )
OB 50%E O REL £ HOE Rtk yiop] o]F FAr|EoR
ARG FASHES WA "ol A Pk Aurael gF sHEAel /1%
A ARG 85-90%2 W3 Gl A HISHE, OSV Z1RpAfe] SHakst

2o Ao vka SO, 20% Yool HFZAE 7|24l ule)

A ok @ 4 gk

9
o

rr

(N

L
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| B 4-4 | OSV TIAA X =0te oy

No 71 2R 8 NAA &%

Al Z8€ SLUDGE, ¥, A7 E &2 54

1 |W.0. Incinerator 2A7] B Az =4t

WAAN T 25 A0 eI} el g

74,
2 |O.W. Separator of o3k 7§ Rl T8 OILY WATERE &3} | 4
NE4EeE Reste HA
3 Alarm Monitoring AU k2 71384 9 71gF Ao AEE A st o

System AH 2 A AR G W AETALOR F2Z AL pl
Auerel AAHol Hole& #Fol Fafl Speedo] o3| _
=S =3 ~ U }.

4 |Box cooler B2 o ko] o] 2ol 2|7 s A =4

5 | Alternator A7l & AA] Y= A7 A

HRA7o A TS MY 4 AA o A7 E wE
6 |AC690V Switchboard St A/ BN 2 F A YL g EEACKHOV | A
e
7 Azimuth  Thruster  for | A1 HF-28} A Oﬂ%»—%‘_ 7]o]H A= DP A] Aute] ¢ o)A
D.P & Propulsion AL 24 o}% 224 =
g |Gyro compass & el FelE w71 A% AR AEYFE 7] o
Autopilot o 5 A9 Z}E?’ 372 N
9 Retractable Thruster for |DPE 93to] AJE&H o] AMLEH= FA7|(FHA o4
D P Al AW AR -
10 | Tunnel Thruster for D.P E]P% sstel Ad/olel tumelg o 49 34 oA
1 Thruster control system | A8Fe] =2 9 Y& Aojsly] & AALHE & oAt

for D.P & Propulsion |2 2AE A o] A%

Huko] 44 AT §Aoks ° 71%0] He 94

3 A
12 |HIPAP for D.P AA (223} 04 o

ool 9 §AF e H el HE A | g,

13 | Taut Wire for D.P A A (WIRE ©]4)

Motion Reference Sensor | Tt % 2F Hlg Fof )i Adre] Abal#-2-9 oA
for D.P o] =W S 7} gl

15 | Navigation equipment gofjg AulE golg, ECDIS o] 23§ Q)AL

=

5
Aop o) Al 3 A o $A7IA% 9 B

16 |Radio equipment Al ] ° | QA

17 | VDR FA71E A (EHL) =4k
. A WAvoR J1BA o Beg Ao A9

18 | AC440V Switchboard ; ; %H%% 27184 W 243 o = A

19 | Magnetic compass AEHES P4 7t 7= AR g dF | g4

g Hxdistu AstgEd, BFEREALA AFAE 15 A, 2012, 8.
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| B 4-4 | OSV AR X 309 HF(HE)

e
No A N = b o
. A{H]— 2.3 %@’ Al Wl /\H:?:__'_l— 93 AHES
20 |Generator engine A /L}:]H: ;P,H] A A B8 = 24
, Generator engine®] 173 =9 Ag E7}53E HAMA 9]
21 Em cyt& Harbour ARSEA Y ﬂ-?oﬂ ek Al o839 Generator engine| =+Ak
s gial 2ol Mg sk A
Adfo] &3 gg zohﬂ] =8 93 Z7|5 AAE}
22 [Steam generator o, oln WAL dUAE Aoz wPFL| 2a
|
o Ae71 89 Alg, &4, Control & A W AHEH|
23 |Main air compressor L ootzs] AAL = AF
. AR A 0§30 AY 75 A ANBsE| _
]_
24 | Control air dryer o3 Air o] 288 A AGE 2| =LA}
EX R oL Aslals 3
25 Sewage treatment plant ﬁ—;ﬁ‘i] Galleryoﬂ _I lHE:] T 0 E_-O]'T X%E]O]' ;[lL/?_]:
— o
2 |Sewage vacuum wnit__ [3b94 W/19] BUL NEOR A% 4A | 24
27 | Calorifier Ad g 28 BAste A =4k
28 |F. O. Separator dggo £E WU nA7|E AyFL Zy A}
29 |E/R Fan Engine room Y #7]& ¢TA|AF= A A
N AeE ol A MALE Fresh water2 A ¢lo] H& 4
30 |U. V. Sterilizer AEE A2z WEA7|L 2| A
HigtE 9 H4&& F3 Fresh water W7 A] HITHE
31 [M. G.P.S of &7l Fool vAE, R, xFY WA =4t
shob 2= 43
32 |Plate cooler PlateE £3l0] du3lS st= AA A}
A qure] ore Ao A 8ot FAIEA i
L R LN | . LY ]'
33 |Side thruster boate] AlES Zol & gl AL
A gk AL EL TAE7 MA Al g
34 | Cargo securing winches 9:;]0“ AAE Ses aAs] A A A}
35 |Windlass, Tugger winch |A¥ AuF A] A}LE|= oFH 7 =4t
Al gtk SLEAA W AL OFA Al E =
36 |Deck crane(knuckle type) 1_]_,01] shEAA R ot oA A= 29 L AF
37 [MOB boat ko] AL WA A 2ES 9w WE En!
A Adgastad 9802 AeH- ATRel|
38 | Water-tight door AWS wSs] olal B = AF
39 |Life raft At £4 B Al 952 913 A =4k
40 Shark jaw and towing |[AHTSo| Al4EH&= AHZA JFEHEY F& o
pin +&%  FEES AAs= A -
Az Exgistn Aty THFESHEA YL ATAH F+& A, 2012. 8




| Al 4 A 2 OSV AARIZE 037

o
2[4
I
-
N
~

AA) OSV AAAEE WASHE FY RHAE GRE F4Y 24

N

24 WouERAS AolsiE A A Sl g Wit okyet
J LN

[¢)

ol dgsiA WMPYEA Xkal i, Az Fo TA Ao sl A
= AR - A AR =S tigo] o Al Aot

E4el WE AAIE AT D Fgol vlFte] YrjHom Aol Aot
shul A2 ole}& wol7] IshHekE A B Aol BagE Aol

Peutet Sed AA 5919 HeAFUNE B5ka, 0V LG4t
Aol that AL Aol A= fzolet T Wk AR Fh7] ol W
%91 0SVE oF 158 Hwo] Batstul, o] w3k Mol oej= gl AL

o] FofZdE Az ZRAEZ 23 bl Qlow, ol% 506.65kn(2004.

1~2005.5), El=* 606kn(2005.2~2006.8) = % 5,100kno] 3% u}o]=Zatol A
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A A SASHTh Te AEES HAE oSV e Baal
A ol F2 duiAde] AFshal e AA oIt ts%, 2010)
| E 4-5 | 2UL0 EQ F9 OSV oy
H [e]
HH3A A A F7 THI o 24
T
Derrick / Pipelay Barge 2 HD-60,HD-2500
Pipelay Barge 2 HD-289,HD-423
Derrick Barge 1 HD-1000
Work Barge 1 Offshore-I
ddi5s
Hee Launch Barge 1 HDB-1006
Cargo Barge 2 HDB-1003,HDB-1008
Submersible Barge (Float-over) | 2 HDB-101,HDB-102
Tug / Anchor Boat 2 HT-112,HY-5
KT A Eutd DP Vessel 2 | MV MIRAERO, Cable Ship SEGERO
A 15

F AFH0010. 1) BY2 4752

KT AHEupdL sfAAlolE AA§ OSVE 23 Efstal glon, gi=
RF sfA wpolzEkel AL T wi A FIHEAK20059), QlE=HAoF BHA
Aol ZRAEQ2005) 5 e AT ATAE Tk Ak
2 9o oSV EFAe ¥ T W dAlRe I, TP

Megaline 5-& & 4 9lth QA A go) @ #lde F2 S 3
A} Accommodation Barge 132 95131 Qlom, =7 S 35}

|
31 Qlt} TPI Megaline®] 7-$ RO-RO A}&}A 43} FO-FO HEE4] 132
ol IFEHE e 5 fdT2E SVAES sa¥staL 9len, ©
ol =t A E Zrojgk o AJo|t}.
st (32)54Ho] RO-RO A}3HA1 47, SjArAlo] Heavy Lift LO-LO A
gk 10%], STXW @ AHo| Heavy Lift LO-LO A¥l 6% 1} FO-FO WHEF=4] 23],
(F)grzlo] RO-RO A4 23, thghHg-2-0] RO-RO HIX|A 423} TUG 33

e
4
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Aol AYBOL oF7 HFZAE

| B 4-6 | TPI Megaline? AUjHYE M MY
MEGA
MEGA MEGA CARAVAN/
Vessel Name | MEGA TRUST | \wovation PASSION MEGA
CARAVAN 2
Flag Republic of Republic of Republic of Republic of
Korea Korea Korea Korea
DWT 17,300 16,300 63,000 16,000
LxBxD 148.0mx50.0m | 152.6mx38.0m 203'31“1‘26;'% 163.8mx42.0m
(Draft/submersible) x9.5m(5.8m) x9.0m(6.3m) (72m /22.0m) x9.5m(6.0m)
Free Deck Size 124.0mx50.0m 131.0mx38.0m 171.0mx63.0m 140.0mx42.0m
Deck Strength 25.0 ton/m’ 13.5 ton/m’ 31.0 ton/m’ 28.0 ton/m’
Ship Speed 12.0 knots 12.0 knots 12.0 knots 13.5 knots
. 2,500m*/hr 2,400m*/ hr 3,000m*/hr 2,500’ /hr
Ballasting Pump . . .
x6units x3units x8sets x4units
Bunker Tank F.0.: 1,0979m® | F.O.: 1,094.1m® | F.O.: 2,300.0m* | F.O.: 1,600.0m’
Capacity D.O.: 131.0m’ D.O.: 495.0m’ D.O.: 300.0m’ D.O.: 180.0m’
Type of Fuel for 380 cst 180 cst 380 ost 380 cst
Main Engine
Under Under
Construction construction
Remarks Existing Vessel | Existing Vessel Delivery : Delivery :
2010.4.28 2011.5.31/2011.
9.30

Z}&: TPI Megaline &3 o]x|(www.tpimegaline.com)(AM LA} 2012. 4. 30.)

3TA| ©]|% Heavy lifting F-23+ A8t Semi-submersible AF¢jol] &3 o
= 45HA o] Fofi= offshore AL B
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Y oA Mow Aol At A Fala
STXT 2 A2 2010 8o 47005 PSV 33LE w3 HA OSV &

10

NAFCZ OSV =85 FUstte sSIFENE 9 A o]zl
et a7t 2A F7Feka Qlch Infieldo] wE, 2009~20131 52t A X
H fIEHNES 2,04070) BT Aom APt AHE= ofAlof 605
70(30.0%), F1] 51570(25.2%) 0™, o]ojA] ofzef7te} S5 - 7FAu s 7} 7}
7} 2627, 205742 xpA| Aoz Lhepyr)
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| B 4-7 | MY O[YBAE 4R AT MY(2009~20134)
o 7R

A 2009 2010 2011 2012 2013 2009-13
o}z 77} 42 47 56 57 60 262
o} A] o} 119 125 124 122 115 605
SAEY Yo} 7 9 8 9 11 44
o9 33 33 33 25 25 149

o} gl o}bu 2] 7} 34 35 43 47 46 205
=7t A1 3 53 46 36 60 65 260
ol 2] 7} 108 95 87 103 122 515
3HA 396 390 387 423 444 2,040

A& Infield system data

T 2009~2013 59k A whoatel AA|of B ARAE FE
A £717H2004~2008'F) thy] 72% =718 2,49991 42009 ZEof &
Arfolry. W@ ofAlol 5199 12009 =(20.8%), S 5619
L0009F ©H(22.5%), B1] 3989 42009 =e(15.9%)S A& Ao =2 Lpet
o},

SN <o

5L

| B 4-8 | MM oA LojIfol MA A=AZE MY (2009~20134)
R AL = 2 (Y

A S 2009 2010 2011 2012 2013 2009
-2013
oz g7} 4,895 6,986 7,081 9,685 7,924 36,571
O} A] o} 7,805 9,615 11,443 11,766 11,283 51,912
2 2EY Lo} 1,308 2,219 4,600 3,508 1,965 13,600
9 9,228 12,603 13,012 11,785 9,532 56,160
g}l o} 2] 7} 5,353 4,879 5,710 6,248 6,050 28,240
E7t A9 5| 3,828 5,518 4,695 5,171 4,405 23,617
Solu g7} 7,414 10,312 9,332 6,946 5,838 39,842
o 39,831 52,132 55,873 55,109 46,997 249,942

A&: Infield system data



132 | 2EHES 9t OSV AIARIZ &8t gpob ol |

S|FSHE W A gH o] At A Aol st BApmer obet /)& A
WA A Aol ShEel wet o] 8 X Usts] $I3k OSVE
g Aolck 19891 A SIAPITHIMO)7H SIAF 2Bl Tfat 27 7]
AEAZE A 0|42 H2F] ufet FBRE 3
Akele] dlpigle) oz desw g
HFEWEL B2 259 olao] Hw sRIA|7|ol 2=, 19909
e sl EATE o s sjAlslor & Bako] Bl %
o FH3047E 3009 e, vl FF 5UZE 3509 e, of - A e

A3} 3200] o] Age] BAE Ao AWEHIL glo] AR HEUL o

| B 4-9 | MM SFSHE AN N TY(2009~20134)

o 74

A< 2009 2010 2011 2012 2013 22%0193

o} I 2] 7} 15 20 16 32 36 119

o} A o} 17 22 37 41 63 180

oA Eg Az o} 5 6 7 7 10 35
T4 30 24 27 33 57 171

2} el o 2] 7} 15 25 21 17 17 95

ZE.7} 208 5 2 3 3 6 19
Hold g7} 191 208 284 268 289 1,240
3+ 278 307 395 401 478 1,859

A& Infield system data

(2) OSV =% A9 fiAl4-8 571

AARC R OSVE Ao 7hzo] =3t 1980t 2000 ol zHzt
1,369, 12574 0] AzE it Ad=go] 25 oA} F Auto] 2,088 0 7,

Fo Az Avtow aAd 7|7 wasi ek
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Number of Ships
1,400

1,200

800
omMsv

BAHT
@PsV
B3osv
BAHTS

400

Sto 14 15 to 24 25 to 34
Age (Years)

Rise of Oil Rise of Oil
in 05-08 in 80’'s

A}&: Anand V Sharma, The Market Drivers and Strategic Outlook of
TOSV Market, Tugs & Offshore Support Vessels Asia 2010, Kuala
Lumpur, Oct 07-08, 2010.

| 32 4-2 | osv Wz zo

(3) OSV 41%9| tgs}, TEAs 5 Ed= Wt

Douglas-Westwood 2] Argof w2, Als)] -8 AR 20001 2%, 2010
| 8.5%, 20251 13% 2 20001 F¥ 2025 Atojof 6.58) S/ Aoz A
sl T glek B8] 20159 o] Fol AsjolAe] 98 A Zsba
o2 HMyEch

120 1 moffshore Deep :”“:Ii'smm* ail/d) (mil. barrels oil/d)
= Offshore ] 16
100 | mOnshore (inc. Unconventional Reserves) 0 14
- Deep water
T 80 5 12
o]
= Shallow water 10
S 60 b 20 4
© 8
é 40 15 4 5
@
10 4
g 20 4
= 5
E o 2
1950 1965 1980 1995 2010 2028 0 A 0

2000 2005 2010 2015F 2020F 2025F  2080F
Source: Energyfiles

Global Qil Production 1950-2025

Z+&: Douglas-Westwood Z+&: Energyfiles

| 32 4-3| =ore AW 29 M B



134 | Z2HZ2S 918 OSV ARAE BAsh Hjo o7

|E 4-10| AYBAE 4N 2y HY X WY

2o m, 7, %
i 590 | <t | -tow | e | 20 | A
FPSO 19(18) 28(27) 4(4) 2(2) 1(1) 54
FPSS 7(7) 3(3) 4(4) 2(2) 1(1) 17
ARSRA TLP 11(10) 7(7) 0 0 0 18
SPAR 4(4) 8(8) 3(3) 1(1) 0 16
A 41(39) 46(44) 11(10) 5(5) 2(2) 105
ot a7} 4(11) 6(17) 4(11) 1(3) 0 15
Az | @otdlEzt 13) 2(6) 13) 2(6) 0 6
g% | Holugzt 1(3) 5(14) 4(11) 3(8) 2(6) 15
A 6(17) 13(36) 9(25) 6(17) 2(6) 36

1) 71437, AR FL 7EANE thh BIFHAYAAR AJE: 20099~2015E7HA] T )
2) AXe4 AFBAEL fEA A
AR UH,LoHOH]-EWl A5 Y, A=% Subsea Tree A|AHE 7dk 7]13 AL, 2012, 2.
¥=A: Douglas- Westwood)

ool ute SFTAE MH| SHE FA WolA Gl AFolth 7b
9 AR AAAE e HFBAEY] A 54 500-10000]E] %] oo
39%, 1,000~1,5001] €] =] ol 44%7} Az =|o] AA o] 83%= AA|stn Q=
o w8l FFoli 1500u]E] o4 Aeo] 47%7F HXF o Folck.
SjFEWE0] 42 oo Fxp Ak ANsHE BE FAskE
0SVE WA HEst RS FAS Belw glrk 7by FEERE PSV
o] A% 4,000DWT ©]AF, AHTS+= 10,000BHP oA Stjd AES Ao 2
71 Aom AYH, AFY 4SS B /5 2E MPVY S8

=

7 748 dgolch
wpebd Selubere] chopt A% A AW FEste] 0SV 2RY E
Aeof Bt AES AT A9 0SV AFHNES AP 4 9L

oz FehEoh
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PSV (dwt) AHTS (bhp)
< 2,000 2.2,999 3.3,009 4-4999 >5,000 < 2,000 2-3,999 4.5999 6-7,999 89999 10-14,999 15.19999 >20,0000

Asia Pacific Average  Average Low Low Average

Low Low

South America Average

WestAlrica -- ﬂ Averace ﬂnﬂ

Low Low

NW Europe -- Average ﬂ -- Low Average

Med / Black Sea - Average
US GoM -- Average ﬂ
_

Z}&: Geir Sjurseth, Examining Financing Availabilityin the current environment, 2012. 4. 24.
(¥%*]: DVB Research and Strategic Planning)

Middle East Low Average

Australasia

Average Average Average Average Low Low

L Lo fveraae n ﬂ

Average Average Average

Average Average

| 3% 4-4 | 322 OSV HZA NY(2012~20131)

(4) 7/ ALE=E SHCE BN &1

HA A ke A sk ZEA S
o]2] MZ-& Ao F+ o] =il gl
© of|el7l, Hokelzh, Ftobalol, B3t 4
ool Higt 'AR - AT S al lek
o5 AT AURIL A upgre we b Hle) & AEo] R
Zsjeh. Bepy, welolAlol 5 Y F/HES FYHRAMNOC)E A
91 BHAF - Aol b QAR TIRES] FAEE AU ASo] B
otE F NEEE eduo|A oA fErstaL Aot
TV B FGARAE Gaee] AN V1 A A9
A GFEE FolET Utk 71 194999 B, vlFH FAHDL A
@]5}al Exxon, Texaco, Chevron, Mobil, Gulf Oil, Royal Dutch Shell, BP & 7t}
Qo] A7} uiAlErol 82%, AAFS] 80%, AANAIAEL] 76%S Aorstal gl
Aot 2y FZoe A=Y 294w S ddHe] ARAHA 10C

=
=
[}

A

(g
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7149 X917 A-7-7i A operator) of| A 7 A L X(service provider) = 3=}
Faz Qlek Mz 7o) AR3Abs AR ] ofFE(Arameo), 2A[oFe] 7}

A3 Z(Gazprom), ==2] CNPC, o]gte] NIOC, H|d|4=2A2}e] PDVSA, Hzt
9] HE=RZHatA(Petrobras), W o]A|oF2] HEZUA(Petronas) S &
ik

o

© Golden Tnangle @ Emerging

AR TENFE, HFEFHE Au|Aate AEAY FAH 7EAEY FES
o3t Ay, 2011, 12.(9Z&A v]Ah

| 33 4-5 | AWM 72 oM MQ-TIA W BT gy

o:iau qee 4 iﬁ}t 7380% Eom Qlr}. =3
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N
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il
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o2
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et
2
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30,

i)

32) 2, Tolu Al ALY 9f71e vy, 2013, 1.2 A1)
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(5) B W Bl ha FATA A3t

2010 4dof AR viEE 74 WfE Aale A A - 7k
A P W g ol gt SAAIE A3 T)= 28 A
E AT FrhE vhEs AR o]F JAAEE vee HEFEE Y
=, YEHE, =290 5 A= SHLE 35 Aot FARAES
Edste= AZIZE =AUk

= FAHOR A= Gl U He AlFE SEAI7IAL YRR
5} MMS(Minerals Management Service)E sjFolUA] e], 4 L A A
8-S Tdsli= BOEMRE(Bureau of Ocean Energy Management, Regulation and
Enforcement) 2 | #H3slo] Hr} 7}H3E 75 Fo5k3Th

Ao A= ASfAG A|Fof st 45712} MODU(Mobile Offshore
Drilling Unit)of] tiet +87/1dd B7E Aofshs WFez J2S 183l
oF HE =9t 2 9o], divka JA] A A4S okt o 24 s FAraL
of ggt dis== 71971 AR

[ E 4-11] O ALl O/ AAAQ9 BHE

T A&
- 93 oA Offshore drillingS Z#|5t= #4232 AA|HSE, 2011.10)
o= | R A MMSE skl #eE, 4 E AAYE ddete

BOEMREZ A #ate] H} 7ast 7| 2o
HE Ag Az g QAH 2R 9 A5E B s &
WAy 998w

4% |- MODU g hspection® 5 $4712 %7 25
- Al G e (gA 300m o]AF) Al ‘Well Integrity Decision’]] t gt ‘Peer
Review’® 7}3}
HETE |- Openator5o] E44 A0 AA A4 %718 ANHES AL
vagol | PSA(Petroleum Safety Authority)= AFAQL YH Z2AEE 23510 7fA
- wopet Aelel Hgh W&o FAELE 20119 6ol AA

dob | BOPOl dt §AHS 4 A4 53

A7 s oFutal 7|45 AE Y, 253 Subsea Tree A|AE 7N 7|8 A2, 2012, 2.
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ofof w2t sfAYAA AT of] it A HARE 77| HS] wl= AP
oF 29 o]9] DNV Ao tde Hoh dstth APl A Azl
T+7 ¢l API(American Petroleum Institute) RP 65-Part 2(Isolating Potential Flow
Zones During Well Construction)E 2] F-AF8HMandatory) .2 4 35}al, API
RP 7504 Ao== 137 FES 9F3K30 CFR Part 250)Fch

DNV DNV 7§A9F SEMS(Safety and Environmental Management
Systems)2] HEL} 50l S8 A2 B FA R} o] Fo|A =R shaL, 2
EUEE AL itk St A8 gt g Ao ¥ A=
Fetoh et

[E 4-72] OF2% AL O WEE AMAT
T A&

- A} 3 9FA 4 (Drilling Safety Rule)a} 2+ A oFA 4 2 (Workplace Safety Rule)
2 74

-8R AEEAel A9l API(American Petroleum Institute) RP  65-Part 2
(Tsolating Potential Flow Zones During Well Construction)& o FAMg}

11;'; (Mandatory) 2. 2 7%
- Subsea wellhead = Liner hangero] 4| Casing®} LinerE QA 3HA A A 3l=
Wy 74
- API RP 530 w2 Subsea BOP AN} H-A|H 4 & FA 2ol tfgh 4
- API RP 7504 A& += 137] d&ES 9 F3H30 CFR Part 250)
wogge] | DNV IS SEMSS dEst Sag ol A 4§45 o ol %
DNV 5 8k, 2t EUHY *liE“Oﬂ ki %%, Ao izt Ak Ao

7t 54

A& SHafdtel7] e 2T, T25 3 Subsea Tree AlA®] 7wk 7] A1, 2012. 2.
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0SV9] o R| A& =o]|7] 93l EEDI(Energy Efficient Design Index),
EEOI(Energy Efficient Operational Index) & E=¢5}o] oH A 28 A%
skslar Qlch I 7)vh A= A A (Weather routing), A< X A3} oAl X/ 2
de 185 A4 59 A7so] =dEar qlow, - AuF Alxke 1y
& 44 g7 7% 5ol cheke met $5& weel ook Ea DNV
of| x]+= SEEMP(Ship Energy Efficient Management Plan)S = ¢lsto] g AH]|

-]

k

2 29 4 ot s Bt gk

(6) OSV AJF AHE 93 2= AR At

2 A= ol g ol £AAL Fincantieri7h =2 AMREAHE
(PEF) 3AFel Carlyle Milan®} FAAAALS A& STX OSVE Q=381
&S X8kl It Fincantieric= AF2A410) 53HE 24
agloy A= 4 AR 0sV x| A= Uilen, =47]¢0]7]
ghejol AH o et A e AoE Helrh

7P FEdflof & Uk Soolth S 2008 sH] =2 917
Y o]& 2HAYPS AYH R X Hstr] ol a8Ad U T4 At

S0 WE A TRATE A R A, AL TF MEA S, SR
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(Mobile Offshore Drilling Units) | ex) Jack-Up, Semi-Submersible Rig, Drillship
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