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2. Status of Busan's Offshore Industries

1) Status of Busan marine industries(2010)

» Market Share of Busan Industries : 9% (small)

Company 8,347(3.13%) 24,002(9%) 5.87%(+)
Worker 59,838(5.33%) 71,502(6%) 0.67%(+)
Turnover 10,150 billion Won 37,300billion Won n/a

* Busan’s total Company : 25,8335, Worker : 115,000, Turnover : 80,899 billion won

» Market Share of Korea shipbuilding Equipment Industry : About 50% ‘

o Worker Turnover Direct Export
Kidrea ompany OTKeT  (billion Won) ~ (million US$)
Busan
StX otishore /shiphuilding
A INDYSTRIES
source : Busan metropolitan city(2011) 18
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1. XAt of 742

1) siHIAF el e

SHHIArE 2 7H'E

T
il
=

7
A SHA & 74(removal) St LE & 2| (disposal) 8= AFY
2t
St

FEREAALLENS, 2t S M= Qo & o] 280 2

Ol(Pipeline), £ AFO| E (Topside), XtZi(Jacket), 8l X E| & = (Seabed

N

kvr) OOl

Offshore Decommissioning

After Decomimissioning

Water Level
=

| &

60 — 75 meters.

L Seabed
- ———.

Ty T
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1. XAt of 742

1) siHIAF el e

v oiRl 2RO B RN 2

» 225K 2| 2L JacketL} TopsideE S XSt CHE 82 AH85t= R E HS(0: 230{X)

— Platform ends production

Leave in Place

Complete Removal

+ Offshore hotel
* Prison

* Wind Farm

* LNG Terminal
* Aquaculture

* Rig to artificial reef

R ailablty e o CTransport Issues and Availability of Recycler

KNL}) huisle bt g
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1. XAt of 742

v

v EH|EHA g0 Chet 24, MBS, Olsi2tAIX o, s A=l +=8, 52 52 Bxp Tl
v A EHA A BT 24E | B K|
VAR EHA et E BLEHE

Planning phase Execution phase

+ Facilities description + Stop production (cold phase)

+ Materials inventory + Well isolation

+ Options developed and assessed » + Well conductor removal

« Stakeholder meetings + Plant cleaning phase

* BPEQ (Best Practicable Environmental Option) * Preparation for removal

+ Determination of Decommissioning Plan + Partial or total removal of installations

+ Obtain approval from authorities + Disposal, re-use or recycle of removed parts

Post-decommissioning

Monitoring phase
+ Close-out report
+ Periodical field surveying

ki) PRSI
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v IMO 70| S0l 2 BX{Q 2430 g
/ RES0|UB YK SO SEE ALSE & UB B, 4 55m O[5t SHAOIA | T B 7 HB /K|
oro
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Asian Council on Petroleum(ASCOPE)

v SO0t X[ 107] = 7t2f Of| LA X| 2t F2 =5 A 2 BAF7| Y(NOCs) S0| S0 |0 1975 0f| =&k
O THA|
v ASCOPE @ &7tA A &l A Z7+0| EE2+21(ASCOPE Decommissioning Guideline for Oil and Gas Facilities ; ADG)
= SEHOMAOF 57 @ U8 7kA Al Bl{ K| 0f| CHTH B 7| & Reference 18
= otd s HE, oHE, 7| & A0l HOM F A A AHRIo| Tt K| A Aplo| 17 kel v B Aot H A
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3+
Cook
Inlet
17
East 630
Canada Caspian Sea
5+ 100+
Mediterranean
Caliform 100+ SE Asia,
Ao Australia
30+
Mexico 3450 750 & Nz
120* e (akeMaracaibo 1733
100+
500
Note: Figures in Brazil
Blue are sub totals 58+
Chile
10+
350

Estimated Total 7,568+ in 2010

© 2010 RESL. All Rights Resorved.

X} : Brian Twomey (2011.10)

Kwr) PROAYAEE

KOREA MARITIME INSTITUTE




1 SUHZE MAAIE S5t

2) OLEfX| SHAEHE HX| A

v S| OLERX| & SHAZHE = 1,73371
= Ol I Lf| A| O} 4857, Ef = 2657}, Zr2{| O| A|OF 2497 S
s [{EE ™A Z2E 0| FPSO-= 5070 £1}
v 2514 0| A Bl ZEHE 2 6177f, 7667 = 2000 0| & Al A K|

Total Gravity Semisub- ~ Stacked Mono- Tension
No.  Fied  base  Jackup mersible leg  Spar  tower Bames leg FPSO
B B § 1 1 17
1 1
0 160
w130 1 1 ]
B M 1 1 1
&% 0 3 8 1 1 9
1 1
pLL] 23; 2 1 1 4 3
1 5 ?
Pepua New Guinea 1 1
Prlppines 8 b 1 1
B & South Korea 1 1
M | Thelland i ] 1 4
/ | MalaysizTaland JOA 15 i) 1
Vigtnam 4 4 1 5
Total 13 16 1 9 ] 8 1 1 4 1 50
Xt : Brian Twomey (2011.10) X} : Brian Twomey (2010.3)
o TSR
K@ KO@%%:TIME INKII‘%K‘JTE 10
1 o UHENE MAAIE E5F
3) SHYEWE Mx| MY
v 2009~2013H S OF 2,0407H M X| &
= 11 3 OFA|O} 6057H, SOtH|2| 75157}, Ef 0|2t o= 2|77+ 2424 2600 7} &
“OHAOPt B3 SHYBUE Y FES HOE MY
X< 2009 2010 2011 2012 2013 2009-13
of= 2|7} 42 47 56 57 60 262
OFA|OF 119 125 124 122 115 605
QAEF Y20k 7 9 8 9 1 44
o] 138 33 33 25 25 149
2}EIOtH| 2| 7} 34 35 43 47 46 205
S&-7tA0ls| 53 46 36 60 65 260
20t 2|7}¢ 108 95 87 103 122 515
SHA| 396 390 387 423 444 2,040
X}F2: Infield system data
K@ SR TANEH 11
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2 o SEHE ofHAIE F&F

1) MA SHYEHE oM g

" v 20001 O Off A1 K| I Y QL= 2K E 7} 2 5,8627)
= SHA A2 1990ECH SHEHC, SN O HS 2T 0 U2 ™
v 201077k X & 3,9367H S|
= 0| = HA| B 037597, 25f 787Y, OFEf K| & 997}
= OfEf X| &= 1984 H £ B SM| A|Zf, TH| SHH|ZZE 2| 2.52% KX|

2,000
| [Platforms installed [TT] 5852 1751 Remaining  Decomm ot
701 iationms rermcved |:| 1879 Facilities issioned D.Z::t:rln iLAL L)
g " u 1942
B 150 2 GoM 3,450 3759 95.50 398 :
£ 2010
oo 1169
51,000 California 23 0 0.00 0
2
€ 750 North 1974-
3 Sea 630 78 1.98 0 2010
500
335 Asia- 1984-
250 ﬂ — m Pacific 1,733 99 2.52 30 200
o— Total 5% 393 1000 428
1942-1949 1950-1959 1960-1969 1970-1979 1980-1989 1990-1999
Yoers Xt : Brian Twomey (2011.10)
D) B e 12
Al OF= Y ol
2. Y FEEHE XA E S
1) MiA SHEFEHE sy s
" v O|Z 2 S HAIFO| o|D] A% £t L
= X| 27K &£ 720970 AKX £ AT 1 = 336171 s A|, 39871 Q120 =, 34507 &

= S0 45% O| Ak, Well 40% sl A|, 14071 7+ Z== 10} 4507} Well P&A
= QI769 S AT FE(TAL A E R ZH)
= 28 0|1 =HAIA QI Supply Chain 755 3 Z &35 #A| 2HH|
2000
[ New Projects
3361 1500 [ Decom Projects
> 50000 wells
1000
Platforms Removed
u Platforms Remaining 500
Platforms Reefed
0
1960 1970 1980 1990 2000 2010
X} : Brian Twomey (2011.10) X} : Brian Twomey (2011.10)
HA|ZBH Z2HE A d%‘ | A|REH KGN ZREE Sg
‘OJ FA AL l%l
Kw KOI:(_":AO.\'I%U‘;:;QENSIIEJTL

13




2 OIOF#EI/E olj;y,(/gl' ggﬁ

2) OLEfX| SHAEZHE 3fiH| HE

v 20097 K| SHAE S B 957|(AX| 2 2 5.5%)
= QI = Lf|A|OF 307(-2 547|), L2f O| A0} 27| 5
OtEf AlZ2 O 9= &l Z7[AE
* 7|2 HO|H £F, M= =£5t1 Supply Chain= O] &=

Fixed Fixed Top- 700
<1,100 <5,000 sides
Country tonnes  tonnes only FPSO Total 600 { [ New Projects
o~ [ Decom Projects
Australia 6 6

Well stock info n/a

Brunei >30 30

China 1 1 -
Indonesia* >30 16 46 300
Japan 2 7

Malaysia 2 1 3 6 200
New Zealand 1 1

Taiwan 3 3 100
Total 65 3 19 8 5 0

1970 1980 1990 2000 2010

*Very limited information, Reference 8 mentions 54 platforms removed.
X}& : Brian Twomey (2010.3) X} : Brian Twomey (2011.10)

OFEHX| & Z2HZ sHA| e OFENA| & M A|- 8K Z2ME gt

ki) PRSI -
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HLEUE HHAE 58

(= — =

3) A SHYEHE oM HY

v 2009~2013 SOt i E S E = 1,8597)
» 0| 20| MH 2| 23 7H2F ALX|SHs 7+, OFAOLRL R O] HIXSH 12

mju
02k
0x
ok
P}
|0
Hu
2
(o=l

X 2009 2010 2011 2012 2013 Total
ofza|7} 15 20 16 32 3% 119
OFA|O} 17 22 37 41 63 180
QAE Ya|o} 5 6 7 7 10 35
= 30 24 27 33 57 171
2}Elotoy 2|7} 15 25 21 17 17 95
EXE ST 5 2 3 B 6 19
oty 2|7t 191 208 284 268 289 1,240
s 278 307 395 401 478 1,859

Zt&: Infield system data

v 0| 20| SiH|A| & T 2H2010~201413)
» 0] 2 BOEMRE= Z4 k0| Ql= Platform F 6507, Well 2F 3500702 & 78 E 2 B 213} 91.2(2010.9.15)

= —
» 0| = L 2 E(DON 0| =2 M, k= 51 & OF Off A Platform 1507H, Well 1,2007H, Structure 13071 S & 7

SHEZ SO, 0|0 T2} B 51 7k SR AR 27+ 3502 T2jof =&t o2 Mat
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2. HYSHE HHAE 5

3) A SHYEHE oM HY

v E8Ho] S| AR F2H2010~204015)
= 5ol = 2% 30H 76509 ey SHA AR & MY

= Douglas-Westwood AH2010)0f| 2 M, H=2 0| A= k= 3013 7t Platform 2607, Steel 2,4002+ £, Well 5,000
74 SOl siHE A2 o F
= 2017~20191 SOH0|&= A|ZF 27} 0174259 22 0|4+

N

o= MY

e
3.5 1 (sbn)

3.0 4
254
20+
1.5
1.0

0.5 -

0.0 +
2010 2015 2020 2025 2030 2035 2040
X} & : Douglas-Westwood

OFENX|Ho| SHAMIAIS A Y
« OFE}X| & 0f| = 2514 O] A+ &I Platform O 61774

= Brian Twomey(2010)-= O}E} X| &1 0f| 6177} 2| Platform2 s X|St=H| 152 & 2|7} AL & 10, #[CH 320 &
2 AZO| EEE Aoz M

ki) PRAZEIIE et
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1. ZHE EEHY

A=+ 16%, Conductor Removal2 O| = 8%- &= 4%, Pipeline 0| = 4%- = 9% =

1) fdE siyH| & H| S
v O30t S5O SiMH|E FE2 S50t = EH H|S0| 40|
= Well P&AQ| Z 2 0|2 8%
EX S
i
= ESHE(XIA 2ol 42 0]|=-33%, B= 3Bb%E H|=

) Project

Management,
ngineering&Planni
ng, 5%

Mobilization&Demo |

bilization of Derricig Platform Removal,

29%

Misc.Work'

Provision, 8%
ductor Removal,

8%

Weather

Contingency, 5% “\_Site Cleance, 2%

\Plaﬂmm Power Cable
Preparation, 4% Removal, 1%

Pipeline Decom, 4%
Well P&A, 8%

Xt& : US. DOI, MMS(2010.1)

SEHH & TF8(0=)

Jacket Removal, 175

Pipeline Decom, 6%__Survey&Monitoring, _Subsea Structures
Removal, 2%

Project
Management, 10%

Onshore
Decommissioning
Programe, 1%

Disposal, 3%

Wells PRA, 16%

Topside Removal,

2L Conductor
Pipeline  Topside Cleaning, 5%  Removal, 4%

Cleaning, 3%
XHZ : Oil&Gas UK(2010)

A HE T8(S=)

oF 2D e
ki) B 18
cC
1. ZAE EFEHY
2) OE} x| sM[H| & =7
v OFER K| 8197 S A| A| &5 1529 S22 F=7
» 12Ut 0| U4 CHRFR 0| T 4%l Hy
= Twomey(2010)2] FY27HE B TAIA| 58 EF SUE ofHH| 82 29695 L2f= =Y
(& ER5937 =)
Weight Weight Cost/
range, No. of offshore Weight rani’,e No. of Avg. cost/ platform
tonnes installations % range average offshore Cost/tonne, platform range
— - — tonnes il i $uUS $1,000 US
4 i
i W B 000 218 161 3800 3,108 593,500,
> o 3 y A y
:}88&%8% %2,13 2147'33 >1,000-2,000 1,556 201 4,000 5913 1,188,473
230002000 58 708 >2.000-3000 2,553 146 4,000 10,467 1,628,226
e ! >3,000-4,000 3,568 58 4,200 14,986 869,165
>4,0006,000 63 769 4000-6,000 4905 63 5,500 26,978 1,699,582
>6,000-10,000 48 586 $6,000-10,000 7933 48 6,000 47598 2,284,704
>10,000-102 501 63 769 >10,000-102,500 21,900 63 7500 112,500 7087500
Total 819* 10000  Total 819 15,288,575
*Data missing on 913 offshore installations. *Assumes complete removal of offshore facility and no well P&A costs.
XHE : Brian Twomey(2010.3)
‘ v SiAH| 8 =HE2 EUEL 71, o, AN A, s AL Sl w2t 0j2 40|
L = MA X QI M E7HS & H|-&3=7 Z 17} Very Roughet 2 2 Z(Twomey, 2010)
oF 2D e
ki) B 19




2. 7|55 58

1) 2t M7l A ZH|

y

v Offshore Platform of{ %] 2

2 FAfS Mg T

= Offshore Platform

of ztet ® 2 QX

r >

2O F2, sliH A Hof ot AX|LIOY S HE 7|22 Ch= 2 sid 222

— o
SH 280 &Y =¥ R 22 KA
|SAS B2, XY =4S 9ot T2 49, FH| W QIS 2T OfL[2 XS At
ofg A 7le0l &R

3

HI

Well P&A
Pipeline Decommissioning
Conductor Removal
Topside Removal

Jacket Removal

e FH|
Wireline, cementing and pumping equipment, Snubbing unit, HWO, rig, specialty equipment,
Work space (platform, liftboat, rig)
Pipeline Cutting Equipment, DPA BF, ROV (Remotely Operated Vehicle)
Cutting equipment (torch, AWJ, DWC, saw, shear, explosives), Handling & lifting equipment
(crane, jacking frame, boring tool, etc.), Work space (platform, liftboat)
Cargo barges & tugs, Grillage, Rigging, spreader bars, HLV(derrick barge, liftboat)

Cutting equipment (torch, AWJ, DWC, saw, shear, explosives), Cargo barges & tugs, Crillage,
Diving & ROV, Rigging, HLV (derrick barge, liftboat)

ok 20l

) L e i
A CFA:

2. 7|=% EfEHY

Xt : Sapura Acergy(2011) X2 : Brian Twomey(2010.3)

—
Havey Lift Vessel ‘ Frog Cutter

K,\i') by R ] 21
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1) 2t ZH[(GA)

0

: Galen Clarke(2011.10)

[ Band Saw Cutting i

ROV

XHE : Galen Clarke(2011.10)

Internal Jacket and Pile Cutting
KJ SR TANEH . 22
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2. 7|55 Et5Hy

Za s FH|(o|A])

1) Z o ZH[(of|A
“Master Mind"” Main particular

Master Mind Hull Length overall 107.8 m

Hull Breadth overall s1.0m
Hull Height 362m
Length of pontoons 104.8 m
Breadth of pontoons 16.0m
Height of pontoons 102m
O i Draught
Displacement 39000T
Equipment
Quarters 140 persons
Helicopter deck S61
Propulsion 6*3300 kW
Dynamic Positioning (DP) system IMO Class 3
Suction Anchor vertical holding capacity 4*2200T
Revolving Cranes (main hoist) 3501250 T

Lifting Capacity

By de-ballasting 16000 T

By strand jacks in moon pool 18000 T
\ By ship cranes (tandem 1iff) 600 T

SeaForkOne '

Ttem ions [ Comments

Length pontoons 96.57m

Breadth pontoon 17.00 m

Breadth of moon pool 25— 51 m | Variable size.

Moulded draught pontoons 27.07m

Tengfh transverse box 85.00m

Breadth transverse box 2664m

Height transverse box 1027m

Light weight 16580 T

Displacement 31.200 T | Tncluding 14.000 T pay load

Trasit draught 5.90m | Excluding pay load

T draught 6.40-9.40m | 2.000-14.000 T pay load

Operation draught 640~ 14.00m

Lifting capacity 14.000 T [ North Sea Platform*

Lifting capacity 18.000 T [ GOM Platform*

OCDV/(Offshore Construction and Decommissioning Vessel)

kvr) OOl 23

KOREA MARITIME INSTITUTE




2. 7|55 58

3) S0 A{0| %A (CIA)

4
£

ki) PRSI 24

KOREA MARITIME INSTITUTE

Kvir) SRS 25

KOREA MARITIME INSTITUTE




2. 7|55 58

5) = Q3 s 2l

vOOliHIE Y MErE 285t MAS Melst ME0Y g2 gt g
= Saturation Diver 5! Commercial Diver : 2 shift (4 man / team)
= ROV Operator : 2 shift (3 operators per shift)
= Crane Operator : 2 shift (2 operators per shift)

mjo

v Offshore Qil & Gas Platform A X| 2 A} &H0] A|, &Y £ Q! O12].2 HSE (Health, Safety & Environment) 8 &%=
sfjof gt

v 47| 2122 i) BOSIET(Basic Offshore Safety Induction & Emergency Training), ii) OPITO(Offshore Petroleum Industry
Training Organization) S2| €& O|=3}{of &

v/ LS & 9 of 2} IMCA (International Marine Contractors Association) SO|AM WS O| =7} Z 238+
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= S| XA Ol &K KTMEDORE
= Saturation Diving : UNDINE
= S| QFE AL UST21
v Offshore Platform & 7{ 31 s &{| X
= Offshore Platform S A| : L= 3 Y
= IHO|Z2tQl B A|-H 2 SH{A| : KTA E OF2I(DPAM EF I ROV 2-8)
= Saturation Diving : UNDINE
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7) Y SHYZHE X 3L sHA| |/ g
dtiss Y
X HH SR BERO= YH =z MY
Derrick / Pipelay Barge 2 HD-60, HD-2500
Pipelay Barge 2 HD-289, HD-423
Derrick Barge 1 HD-1000
Work Barge 1 Offshore-|
Launch Barge 1 HDB-1006
Cargo Barge 2 HDB-1003, HDB-1008
Submersible Barge (Float-over) 2 HDB-101, HDB-102
Tug / Anchor Boat 2 HT-112, HY-5
Total 13
KT M E o2
HX|EH EF ER= e =M
Work Class ROV 1 ST209 ROV Specification
DP Vessel 2 MV MIRAERO, Cable Ship SEGERO

\ Undine Marine Industries ]

v E3}Ek4: (Saturation Diving) Q124 CH4= 2.2
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Sapura Acergy \.

C? SapuracCrest

Petroleum

50%o0 <> sapuraacoiE) 50%

subses 7

v" SapuraCrest Petroleum: Oil & Gas Service Contractor
v" Subsea 7: Subsea Engineering, Construction and Services
v" Sapura Acergy= 5= 27| & 2] Joint Venture
= Engineering and Construction Contractor

= Deep water Construction Development

=
=

» XEAb£R0| A810| g8 — BE OSV(BH A At E S

=1

\ v 2L JVE £ OSVXIH| E-8 — Sub Contractor2 %12l

CIES

\

ot FAATI RS
Kw Koﬁ?&;:;abnslrﬁm 36
= =
3. ZLff /2o oAt ME F/HEY
1) 2 7| 7t HANY 7Y
vV I 7Y S HYEUE SHM A0 20l A= 7| PEZ HAA Y 7Y
= A SR YA, AXRL O AN, 2T ESE 2SYH, X YA S0l &S
i » S5 HNESY S SHOHEX ZEHE 0| U= 7Y B =8
| > Sl E & Y2 KT A 20t 210t 3| Ef = 2F 606km SHA{THO| Z2t0l Bl s 47 EE HX| Z2H
EEsdot g 2R
[ U 71 HAA S T/ oAl ] Ej YK ZENE FN e e
ssixzE B O 2
= HEETEEE
~ARIL0IY U MK FY B “EjT 4K Z2HE ZY 8]
= Saturation Diver 2.5 =DP Mt GIROVES
ol | 2K
PRy EFY MY ER FHERA S
“xEYeUMBS RILio{Y 2 Ho| 4 HEYK
kmr) SRR 37
KOREA MARITIME INSTITUTE




3. =Ll 7| 9] ofHAtY ME J/Pf=Y

2) siH|EH| 5 A e

v R 7IY 7R N A £8
= LS & & : Derrick / Pipelay Barge, Pipelay Barge, Derrick Barge, Work Barge, Launch Barge, Cargo Barge,
Submersible Barge (Float-over), Tug / Anchor Boat
= KT Submarine : Work Class ROV, DP Vessel
= TPl Megaline : MEGA TRUST, MEGA INNOVATION, MEGA PASSION, MEGA CARAVAN/MEGA CARAVAN 2
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5.

1) Offshore Support Base (OSB)

Mud
Lubricant

Drill Pipe
Manpower

Catering

Rescue
Maintenance
Port entry & departure

)

Logistics
Business center

Consultancy
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