Technology Policy

Mechanical Engineering

Me

71A17 | =82 Nost1 2015.12

>

E
=
Xt
(]
9l

7

0x

0z

=

0z HO O

KIMM

ISSN 2287-8106

SIS | HS PR

KOREA INSTITUTE OF MACHINERY & MATERIALS






ISSN 2287-8106
Technology Policy
Mechanical Engineering 8

71A7 12320 No81 201512

O M2/

O SHUSHES| 7t 59 /5

O ==Z YEHE AT ST H T /12

O U SHYSHE MO =XFE / 14

O Ui SHYSHE MY YA L3S 7o 7I=d™ M /19

i,
E J _—
= —— KOREAINSTITUTE OF MACHINERY & MATERIALS






7|17 =82 No.81

1. A&

W Frto) me ) 2 gL AITUE o] T WS

O T ALY L 20058 FFF A& 15.8%, AZH AHE& 145%=

A8k -2 yeh(32.4%, 34.8%)F EAH o wE F4

TFF(CGT) A=F(CGT)
FFRoD |

50% 2010 0] F o] gl g 0% 20109 o1F FFo] -=htel 4
S

40% = 40%

¥z 3=
30% 1 30% 1
20% 1 20% 1

aqx=

10% a8 10%
0% . . . . . S 3

1995 2000 2005 2007 2010 2013 1995 2000 2005 2010 2013

< > e - F - ZMMA MAANE HRE Halloyd 7|&E, £l CGT)

- 20059 %= Al frbe 502EE ERYsgon, oo wmak Al
Oil&Gas A 7heH AAdE gETd F771 &3st7] Al

* Alsix{(Uttra deepwater) OiléGas AlZE & AJAtS| eol=ty|Me 40~652 Ao

=q)

- S L 4] 250m o3t M3l Oil&Gase & o] 7kl on,
A A Oil&Gas2| 7Ffvl g A 7hfufgeFe] 75% 24A]”

o,

==}

- A A AlF B A FWEE 2004 ol EA =, 20051 173
ol A4 2008 503 7+A] 7}

1) M0l ‘EMARIo| S22 A H5el &5 X2V, e-KIET AFZAMAE, 2015.02.10., CGT(Compensated
Gross Tonnage): MEto| Ehast FH|(GTIO MEre| RIITIR], & 0|2 S8 DSt ATE Zoll MESt
A e

2) EIA, Crud Oil Spot Prices,

3) US. Global Investors, ‘Explore and Discover the Winners When Gas Prices Fall’, Nov. 17th, 2014

4) LIo[AMBETL, SHYEMEMRAS| iyt =L =MAAo D0|X[= Y&, 2013.03.20.

5) Offshore, ‘Projected requirements for FPSOs over the next five years’, 2014.05.05.; EA4Ql, ‘=AM AIRlo| 2

£

-9 -



Technology Policy M
Mechanical Engineering 8

O $EE AFBAE S5 FAL 2000dU Fuk A% Arsid
2012 0= 217.99 EHE VIS5t on, BEAE AAANG =4
6)
* 20084~2012d =228 =24 BE=FREko| T1%E =
2590 1 SUZaE AZI0M(O ©a Left) =——Crude Ol Future (WTI)($/Barrel. Right) 160
127 35(S/Barrel)
- 140
200 4
F 120
150 A 100
80
100 4 L g0
- 40
50 A
- 20
0 0
2006 2007 2008 2009 2010 2011 2012 2013 2014 201530

<OE 2> B HYBHE SFIAUD MEYAMARWT) 7124 Fo|

[J 2014 o] F 77} o= I Z2AE W5 4% A AA 5
Z2AEAM titR Az} T wet FEHE A2 270l A
O 2011'd~2014d = ¥ 10 oﬂa%::— =]

W0 AR BolARA N A7
* E2Y EEak 34%('12)—4%('14) / FPSOFLN

=A F7H7F 20143 &
AE

lgj_ a‘to] :L7L

2=k 147((012)-57(('14)

O Drillship (A1)

&0 4 E Semi-submersible Rig (A £)
BFPSO (4 A p R A 7H-05%)”

2005 2006 2007 2008 2009 2010 20M 2012 2013 2014 2015F  2016F

<Ozl 3> 22y fYZTAUE W X0\ H, 7))’

2 oAl sl 5 M2V, e-KIET Mggxﬂﬂz 2015L=| 28 102; Frost&Sullivan(2010), ‘Strategic
Review of the Asia-Pacific Offshore Rigs Market’; EXSE, “222YH ZIMAF XFed Z2H X7,
2015.12.08.; S35, “TMABS BHCH?)”, 2015.12.08.

6) NHEXIS R, ‘S22 =MAF M2l 2H X|=") 2015.12.08.

7) Investing.com - Crude Oil Price Chart, St=ZHEMAE S| SHKXIZ

-2 -



7|17 =82 No.81

b E2HE T G2 dJd2 A 77F S

- 2005 10€ 7] A A Al AL Ale] £ BV 60

v
<
G2 A4 {7 tHl 50% ol 52 FF
100 - e Weighted average break-even E_ﬂra Heawy oil
F 3
| NAM
Onshore Row Shale 979 i
BD .‘-- . "
60 ®
40 - Kok
29
o
20
- "
0 -
0 200 400 600 800 1000 1200

Total remaining recoverable liquids resources, billion bbl

OE 4 2R AW M YA U KL 2o 27|

)

- 7Hs Fl Adl SFENE] £ BHGLI-56EH)” E=E A {7t
Ho} 30% 4 =7] w2l Alat 25 871 A9 Qle A%

9
O AA-AAYATY AFe AHskA] B2 AVE 5, ARF WA ths mlEel

TC
2 34 Ad £42 B4 meh B 24 A GuE A4 /)8

<E 1> = =M 3AF 2014:4~2015 27(9 ddole (T & &)
2014 2015
Al A A
1271 2=27| 3=7| 4=27] 127 227 387

s Reafo] pel -2,819 -7,387 | -16,182 2,324 -2,094 | -47,589 | -23,563 | -99,199

8) NHEXISH, “S2YH ZMA M2 IM X7, 2015.12.08,; SF5H, “‘TMAS2 ERCH?)”, 2015.12.08,;
AlSof, ‘7[e] &= M= - =M, A miCt W ¢ ‘TS AlO|E’ Ed(sHol, 20154 10 s
9) Rystad Energy, ‘Global liquids cost curve (October 2015)’, October 1st, 2015

10) U.S. Global Investors, ‘Explore and Discover the Winners When Gas Prices Fall’, November 17, 2014
=SUS MXISAIA|AE], dart.fss.or.kr



Technology Policy M
Mechanical Engineering 8

[]
BN
2
e

N Zo] AL ZRay, nYPPAE
E 7 AAY 73t 2 AF o] A

ol ﬂ
o

e

1o

r d]

2

=2

>

- T 20103~20151 3&7] A FFFS Bt CGTE -2yt
1.28], G&2] 23u) F&"

- o] HaA HFES 60%0l &8, BA) AH oYM E 4 F

30,000 -

25,564

25,000 A
20,000 A
16,650
15,000 -

10,000 A

8,774

929

5,000 - .35

2010

<8 5 = - E= -

2015.3Q

| can”

O SYFZHE Ad2 AFI/PIA-7e Hof AdemA, AAY g 5
Aol =T aRTF Aol A FEd SE 29

- SFEANE A S-S FSW-AA LY %ol §TE
o2 AN fARE Aol A3, 15YY FH b
* MX| = 20-30d St 7I=st 2ol =50 A0 FAES g0 o =2 H
- A%, 2%, AR, A 5 FRadel o], AAE dBFas)

= -
(LEFLAT 614/109 o, AFEAS 237)= & A

7 Aol mE SIGERE ] 237 Wl = e Ve

12) BEXEA, ‘53 A S3Y PY £Z27, 20151006, 7|4
13) Clarksons, o}t .=.8—.—I} “KE Mol AX 0|E”, 2015.10.14.,
14) 2s|ol@l UBHE, 2014 THUAL AR - TN MSS 98 TMHSBUSNY SN o|chZ WA

e7t? - &2 gl ojgfjzba -’ 2014.10.27.



7|AH17 =32 No.81

I AA A A

2

o]
=

X
stz

& AA

H

A 7,

7ol A, AH 4

Fol w2} R&D,

3}_};(

[

H}

A A AA

g

o A]

L

Hlo
i

H

—_—

0

=4

3}

AFEAES] 74

2.

Hxi A g /1‘_]_' /‘] .}lEé!, URF(Umbilicals, Risers, Flowh'nes)i :r"/‘é )

3

o
Plo

q

O (WA AFR FANA Af-7t

]
;<
=
[
3
L
=
L1
5
[
e §

Ell
=1

:'H;d*o"ﬂ(iﬁ 2 A&

Q

ol ok

16) Offshore Energy Today.com, ‘Petrofac in ultra-deepwater deal with Nova Scotia’, Oct. 28, 2014



Technology Policy M
Mechanical Engineering 8

- ARl IR Rh FHE AYsE AF B AN AYBAE
oujale, AakE Uit Aol HERAR olfahs Al gx

=2

A HABAE 55 NE | 88
T Al Jacket Structure 0
, Concrete Gravity Platform (Gravity Based Structure) 0
(Fixed) Jack-up Rig 0
S 014 Guyed Tower 0 0
_ Spar Buoy 0 0
(Compliant) TLP (Tension Leg Platform) @)
HoA| Semi-Submersible 0]
_ Drill ship 0
(Floating) FPSO(Floating Production Storage and Offloading) 0

(Jacket Structure) Y58 ZAH#Ho = AZH EH(Truss)d d F2E
FE = iAo A A= FErete] R A F o] ARl A

S
A
a
¢}
%?
S
<
-
S
g
=]
=}
-1
PN
i
>
i—'ﬂ
-
X,
gl
%
_0|L
2
i)
o
o
A8
=2

il
o
:?L_‘,
2
X

- (Jack-up Rig) A= Atthe] FEjo 7z 3} -
08 ANFsh= FHECH, 4] 100m H=9] dfolA A5 7hs

- (Guyed Tower) Jacket Structure®} ARSI}, g i3] ¢kt T8
5 &stes AAFHNCH oz Q8| Ao TF 4] 7t

- (Spar Buoy) Wit=¢ ¥&F(Buoy)s T4 FHA7I= FEREE AT
At 71s BFE Y o o, dYrE

(TLP) whzhss 7
(Tendon)9] A= o

17) 25, ‘SYEHES| EMHI M S EMZMI|AR|=E MO|LIXIZ, 2010.2.26., SAEEHARR], 7
‘='M7<|°4 SHYZHE o oMY SMulol £2I“ 2011 58, ZI2lAl 2/(2014), "2 - JIA HAZHE
M7 ¥ MX|E st sHYEA, X222t SeIEAL M173 X115, pp. 34-44, Finn, L.D.(1976), "A New
Deepwater Offshore Platform - The Guyed Tower“, Offshore Technology Conference, 3-6 May, Houston, Texas

-6 -



7|1A7 =82 No.81

- (Semi-Submersible) SHF 752 YFEo| 3ol Wrle FHERKA)=E

Z=4) 150~2,000m7HA] Thekdk S oM A3 71

- (Drillship) Adlell AFE A% =8 & F2E9 o]& AAL F U+e

FARS HAF o)EA AFHOT F4 1,000m olae) slfelA Te

Concrete Gravity Platform TLP FPSO

O 3l A A 4kA] =8l (Subsea Production and Processing System): A A§4F
(el 23 7so] siAR 2AH ZHE

* =2 500m of&fof lslf = S 2 i H A2 ZH|E sHA{Hof| dX|

A YA 2E o) A (E-E) 7 "HA vlFol sold AW

18) &7|&, SHEI|XA 7| &, 7[AXNE, 2012. 10, Vol. 52, No. 10

-7 -



Technology Policy M
Mechanical Engineering 8

T ogg 9 J|s
= AO|E dH, F2 dH F WH AFME oo MX|E
Ctrol siX F&(wel) &0 Zet=lo] 042 FEAAM |
Subsea ot 2IRE SIROZ Ho= FX|
Trees = 3%t HEoM Zst o] 270, AR XY HA
El= MH|E2 SO AX[7HX] 7t 2 7(Z10] AQL[T| uf
=0 siN EHE FXQ| 7| MAK|x dE
Subsea = X0 H=&izlo] = Subsea TreesQ| WHE M o{5t=
2 =(SCM, Subsea Control Modules)
Control
System = SCM2 MAH Z2iZof| 2/X|et MCS(Master Control System)o|
ols MOEH, 7|sXeE2s EESI 45| &I
= Io|Z2fol S ==} Subsea TreesE CiZsh= &t
» Subsea TreesE2EFE MAME A7 HE H 38 BTS
Manifolds ?st stat=2 Fo ¥ M| ZOIE
» /AT MO 2 EAHSto{ A ZSHEDL Subsea Control
System Zte| SHE X|&
= Subsea Trees?} ManifoldsE ¢1Zs}= Flowlines?| EE2EZo=2
Flying MM ZSHEDI ManifoldsE 91ZsH= Umbilicale| Z20|1E H4
Leads st7| 25l &-2(Umbilicalo| Flying Leads=Ct 117}))
» Manifolds?} Subsea TreesE ©1Z5l= Flowlinese| FEEZSZ
Manifolds?} Subsea Trees Zt2| HE|7} B Ml jumperZt ALS
Jumpers s17|= o

O URF(Umbilicals, Risers, Flowlines) 3l A4 4FA| 2Bl A A 4kbE -
NAE g EE AOE o ESAL olF AolFE B 147

(Umbilicals) A9 -8 59 Alojo] a3 AolEd JAF =
A4 Ao, FetEd F9, At W, A UEYA T 7lE I

o)

Bo, AN A B Ao A

- (Risers) ¥ =+ FAHCE
§2 202 oFAAE A

AAEE #=olH o

- (Flowlines) Subsea Trees®} Manifolds AlolE AZAsH= H|T O Z A,
Subsea TreesZH-E AJ4tE Y -FE Manifolds® %35

)4
;t
rir
®

_?L'

19) Douglas-Westwood(2012), 'The World Subsea Hardware Market Forecast 2012-2016" 2| 917X} = A}

-8 -



<E 4> URF(Umbilicals, Risers, Flowlines)e| &t 4l 7|

7|1A7 =82 No.81

Umbilicals

& st 4l IS
Manifolds@} AL =24

HZo| X0 (MCS) Zto| A=l

2N ME/FY S2| Moo Eest A AHo|E,

LMS CigtE A

- A4 Ao, &EtEE e, MY #Het A 7s

- Steel 2xl2} Thermoplastic AXHE &+ 510 A
Q| =7|

9|

N
2K
o

Thermoplastic Umbilicals: Umbilicals

9 fetof w2 oz, sis23

elet Mo1e| ojelg S2f = %
I

Steel Umbilicals: 3| é%,

_,_

B

Jal
=2
=
_|
=
@
3
(@]
o
8
o
=2
E
o
)
ﬂllﬂJ
40

Risers

Manifoldsofl & EtEl MRE T 22 sHatel ot
ZHECE MO SHFE= dE

SCR(Steel Catenary Risers), Flexible Riser, Hybrid
Riser s 2 &F

— (SCR) IFjIj[- AI._.?_ 0|E42 Hl.EI- g

0>

1=0| A==

o Rlser Xﬂ’i.‘ol 7%, ’é*il a2
Risersof| H|slf =Zlstt AHFo| FwAl MA Z2d
=2 Sxglol| =335t U
7|&0f| st Co|lEs W2 o

- (Flexible Riser) =4 éh“.ﬁ, AlsollM ZHE BO|
ALSE. SCRof| dlalf &4A7
S Ao H[ZO| HIML P Ax

- (Hybrid Riser) SCRz} Flexible Risere| Z=&tdtAl
Main Vertical Section= Rigid Pipe=Z, LI0{X|
MAH ZEHZ D= Flexible Sectione =2 1A

It
i
ol
a
i
4o

N
o

(Infield)
Flowlines

Subsea Trees2} Manifolds AIO|E S1Zs= I:IH-—FO ZM,

Subsea TreesZ25E] MAMEl FE Manifolds2

- Aol & A=S AC|7| flsh Hiztel 2 —HHIg
AES| FEUA Sh|= SHX|2H MAF HIES| S7tet
FAH0 WE MX|e 02 S 2HM= LM

- Manifold2} Subsea Trees Zt HEZ|7} HFE 71712
&2, JumpersE& 0[&35l0{ ARE &

Rigid Flowline} Flexible FlowlineeZ &

20) Douglas-Westwood(2012), ‘The World Subsea Hardware Market Forecast 2012-2016" 2| P17X} =A}

-9 -



sk,

S

o A

=

A<

| AL
el 71 ARFAIZALE A Sl AR 2

10C)9} =% 45 AHNOC) o] ¥,
PZS

(

L B B o A

+3

Aol o

A {3 A
A 7F
3}

prd

=

b3
A A AL

o] T
E

YAL A A )

2

PN
WtiE ~Eo 529

T

3T
=

2
9

IR

4 A, oA A

Mg
CER
1 A

s

o

g

A
- EEA

al Enginee

I

()
A

Technology Policy

Mechanic

F N2 ) i
B kE R
r X 2 W T
Mo B g & o T T === === === == —-——
roxrn e X000
) X~ o
wﬂ TN wﬁ y X m
T X & T |
w o WS A |
lo g c_é e _
=y 63 T Mﬁ___ ol E N |
K T IR
ROR D e B
IR R “
i M g B X —
n NN T o
~X m ol o TR X o
©OE T g %A__oﬂ
o o N H _L.o < N
B W Za 58 xE
o m oy O T T X
< 0 = X
nAro z.__: mr © T X - o
T RN A 5 4
i waa = B X 3 B
o PF o R N g =K iy bf i
g T Rw me R
X o E oo Mr oy ﬂu a |
E Mg T -
— - 5 m.l o ‘_Ll ﬂ — &
o X 1 10 N
N wE Mo
Boom XK« oo B ORT

AE

- 10 -

21) Infra Technology E£H|0|X|



7|17 =82 No.81

@ G Aol ZIAA T He-d dAH 8]

23 87 AA-A7] L0 e A oA HE Has D A
Uoje] bl BRE 98] AT Aol AZH AR AL
7

AEE RS AZ|FETE AMY EF 23 (Track Record)©]

- /1@ XA, FEED, EPCI, ZAHE Ax, 7|44 FF 5 7HAS
AR AEVIQe) ol PasA PR
* Front End Engineering Design
* Engineering Procurement Construction Installation(&7|, =%, 1A, AxX|)

- ZF GAE AEZYEL I0C-NOCSHe A7) A 71wk #H 33
AHRS FYsta o, o] Qs TEFFxle] R]lo] oH e EA

® oUA-Ad B3 5

mN

= ARIE ol AP 4k

- A 77 MEo® QIR X
Y A7 2A o E

-

A BAF] AA 3P wek WFE 5

- B} (Petrobras), =9 °](StatOil), F7(CNOOC), 2 =(ONGC) &
E

wE Y

- A BHApaEe Am Ve S8 il GFHNE dx 9F FE
o]4-& FA3} &= A= (Local Contents Act) 733}
* Rb= U AN = Rl MARE 282 ol0(si, EEFE2 55-65%, LIO|X[2|0k= 50%2)
siX|s} vl 4 27
= CNOOC= 7|XIxH XtEAlE 2
s2 A= oM =3

)
>

b fem, sieled JHE Al s FxH
|

[
>
Hl
ol

22) =S 2/(2015), ‘=L AAINE SHAZHEAMAO| x|l cHSEer, d|X|AMATR FAIHAFTETIN
14-09, HiQP 2/(2012), ‘SHYZHE Atio| Higte}l J(5|", AMZAX|IF4A CEO Information M|8775



Tedhﬂmology Pohcy Mg

3. 224 3% A sF 2 AR
E R )

[]
)
S
=
Gl
2Y
)
)
S
=
O
v
fu
e
o
o
il
S
2
|
>,
o
=
td
rlr
ol
o
S0
S

- F2Y AR R FAXE 8109 28201518 29 AF)olA 6809
2320159 11¥€ AE)Z 16% 74"
- 20158 AR FEE 459 9¥ 2 201493 v 72% ZAEG o,

2003 ol&) 71 Az A=A
* O™ FPSO 13, &% FPSO 2%, Semi-submersible 12

O %% FPSO, Semi-Submersible, TLP 5 £ -352 ZYPZ A7} F+=
o] Ao R JdAEH, FPSO= 20209 74 7F= 47 200t =3 A7

- AR A2 7)1FO 2 FPSO7F 79% 2 7HA =2 HG8o] daE,
Semi-Submersible 9.3%, TLP 9.2% % >

- 20154 190 715 FPSO 7Hs 57 1eati )€ Zeieiel e @, 20204
74 FPSO 75 t4= 20001 A3 AR "_26

&
gl’_',
>
e
N
i

0 20153~2019 == AU 2 (FA RS, &F, 2A], AR,
A 5) T A AR AW AFES A7 48179 2, 54%FE o

O
N
(@»]
—_
Ul
rL
>
02“1
:LI
td
rlr
o0
&8
S
12
ruft
o
fu
=
rL
=
R
—
N
32
N
N
b~
QL
P
lo
H
o £
- o>

23) Douglas-Westwood(2015a), “World Floating Production Market Forecast 2015-2019”, Feb. 2015;
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