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... Power supply unit

... Processor unit

... Mooring line optical sensor measuring unit
... Embedded sensor unit

... Electric measurement sensor unit

... External equipment connection unit

... Trigger input/output device

... Time information synchronization/connection unit
... GPS, Gyro, Sonar module

... Processor for controlling algorithm

... Motor driving/hydraulic driving unit
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(57) Abstract: The present invention provides a system and
a method for static and dynamic positioning or controlling
the motion of a marine structure by using real-time monitor-
ing of at least one or a combination of a mooring line, mar-
ine environment, six degrees of freedom of the marine struc-
ture, condition of tanks, an upper portion of a hull, and un-
derwater. In the present invention, real-time static and dy-
namic monitoring data of the mooring line is obtained and
processed for positioning or controlling and maintaining the
motion of the marine structure. According to the present in-
vention, 1) the tension of the mooring line is measured by
real-time monitoring of the mooring line; 2) various marine
environment elements, such as wind direction, wind speed,
atmospheric humidity, atmospheric pressure, atmospheric
temperature, cloud height, visibility, surge, wave height,
ocean current velocity, ocean current direction, and precipit-
ation, can be measured by real-time monitoring of the mar-
ine environment; 3) six degrees of freedom movement of the
marine structure is measured by real-time monitoring of the
marine structure; 4) data on leakage and sloshing of a vari-
ety of tanks inside of the marine structure is measured by
real-time monitoring the condition of the tanks; 5) damage
to and the life of pipes, equipments or similar, which are po-
sitioned on an upper portion of a hull of the marine struc-
ture, are measured by real-time monitoring the upper portion

of the hull; and 6) measuring degree of damage and the life of an umbilical cable, pipes, pumps, valves or similar which are posi-
tioned under water, and thereby accordingly carrying out appropriate automatic static and dynamic positioning, motion control, and
maintenance of the marine structure.
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T AT A7) A AR = T 2A P U E RS 9] sho] AEu] o],

71ES] W E Alo] A Hr} 717t £om, FA 5 F o] &3517] wio
AR ) ek o G W] kol LNG 53 vH-3-8)o] Z1uke 93] 0] §li=
AlA o)}, o] e gk FA - AAFALA o] 2§k A4l = A7) ZEAAF(100)=
AR o 2 Ay Al

T8 g 7] ARk, &l 0%73, TR AFTE T, WA FH, A

AR B A ol g gl FAlA S 5(200a ~ 2000)+= 2HE A7) A
B, Y TREY AT E &5, WAL A, A PR S A ol

Bl f? (300a 300) 9} EAF 4 0 =2 XPEH a1, A7) Al Bakel, ) ks

<y

1

g

o

%—x@ﬁr(zowzoow 37 AT, AFRA, AN TRE] 64 2F,
R g, A A 3 s e A ol @k H] o] B] 7 4-(300a ~ 300f)°l] 2] 3}
A& % do] ¥ &= OTDR, Raman, Boullian, Rayleigh, DAS(distributed acoustic

sensing), Acoustic Emission, Inteferometric =+ ©]& 9] 232 33l &
Al S 2 o2 Al RUEEE 5 9]
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[129]

[130]

[131]

[132]

[133]

=, 371 Ak, S, G FREY 64T E &%, WA gH, AA
= ) Aol gl g Al = (200a ~ 2000)9F A7) AlFEFel, df ks,
ANF F2EY AFTE &, WA FE, AA 3 = d A oig glo]
23—“%(30031 300f)°l] 2] 7

= sho] AZg A BEI AL E e AN T g
Foto] AEy =), ol AEH = FAE, Y] 59 dolvt Ale B 59
ENE /ﬂ.zzl AR WAL 7] Fals AR AIA 9 9745 7HA] = OTDR, Raman,

Boullian, Rayleigh, DAS(distributed acoustic sensing), Acoustic Emission,
Inteferometric T=+= 0] 5 9] Z 3§ L3151+ 4 A =1b2] o] o] & H ).
o] 7] 4], OTDR, Raman, Boullian, Rayleigh, DAS(distributed acoustic sensing),
Acoustlc Emission, Inteferometric T=3= 0] & 9] %3S X ohél+= 4 A=l &
22332 AT ol JARA 7] AL, o] R AT 0w 1 sfo] A ol 91 Bt
209 0 7 A ) 3 £ A0] FAAE DS oA A A,
16 0] 5 FH0 FEIS A5 AL RT3 5 18, 2130
VA1 A, 7] Aokl s R, A P2l 64 £,

o

>O

_

S B, A A - B S A of] o gt %MM 241 (200a ~ 200f)+= T] A&
obdE 1 AWE, U5 7 B9, 45t AZY, LE o] H
ofF 2 -t AJ " B E & U] E3E 5 dvh

Sligo], AIZF R 7L 28k A e B4 T2 EES g8t 244
tlo] 8 o] A ekgk A 3ka &) $ 8l GPS, Gyro, Sonar 5.5 | A A 138}+= A[1F
AR F o] &3], 7} w7 HEAI R Hlo]H 7t A E o, Ak s A A] ©
A dlolH & 57138 ASARE AR, of B Fo] A S A 9
olH & a-fet wo] T8 84 7w = A 5 QT

gk, o] el gk Al r ekl FAlA 545 (200a) = AlFetkl(7)9] Bl
O & FFAsk=nh, Al ekl o] Wi = 9 ol A Xd
| K= 2371 Al ekl7) ol A Al ekl FAA
T(200a) (R /2= Al ekl vlolH S45(300a)F €3] 7]
ﬁl%a}‘ﬂw)ﬂ g, 5 Ao Wslel thate] Wk Yt A e SAHE
ek = 9lar, vobr A7) Al ekl 1A H ds 9X(910)0E F3)
B7] As QA 910)00] FFAX] 232 Qpo]of (R I AD)E FHA Y = WA O

>

il

Ff'

—l> 2ol

) VO o A
s
I
of,
K3 O

)\

KN
=

Ol

F-LNG*1, FPSO 53 2 &l &F Al A 7)efof o] Ha st %ﬁﬂﬂ% A
T QA At velrl, g & V)=o) )2 Al ofs= de] Al Fekel7) 9]
g o]l A A4 AME ARE S S U en 2 ARl FEEY ]
AA o] -4 1ol 7hs s,

g o] B 7 o 2t Al *1 S5 (200b)+= S F 2= o W H= 9]
Hol T, T4, W71 55, t7] 4, di7] 25, 3L A, 37, kil
3 S5, ol W, - T Ao sk o)Ak e s ek | 01 ZE=,

gk, 7] ERAAF(100)= oA 5
gl ol sta=of A7) AlFekl(7)ol AA 8 He LA 910)F Fsto] 4] A
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[134]

[135]

[136]

[137]

HA=910)0l FAX 2L epolof (M EANE A Y F= W O 2 F-LNGA,
FPSO &3 22 3l AgaelA Alelof o Aash ot AgE FX 3 4= A
o}, o), B oulhyg 2 v o] 7] Al o= EEl AlFekl)el 94

o]kl FHAl+ AR AME ALEE F Ao HnE A
A& o] U= Bgo] 7hs 3t
ghA, o) el gk A FRE FAA FGH2000) WG TFREY VN EE
Qo] x| ¥ o] g FERES 6AFE TS AAORE FGH, V]
I ZAAFE100)E ol EA 49 Al F FRE 64 £ o] ol uko]
F7) ARl A s G 91005 §38to] 7] A5 P 31(910)0
BAK 2 efoloj(M EANE FAY F= A 02 F-LNGA, FPSO 5 22
al oF A g aell A Al el ol o] A Qg
g 2 7)) 7] AlA eb= % AlFerel(n)e] 471 o] FAd 1 AR
A E ARES 5 o e ARl Rt 11 AlA o -4 B o
7153t
Eigl 01 213 | A A E Al SA-F200d) = S FEREL W e
AR o] B T2E U LNG, B ~E, stEf+ 92 5 72+5 B9
Ef’a” tlo]8H & AAF o2 S48k, 7] SZEAAF(100)+=
WAl FRE U AE e FEH R S22 vy o) nko
5}01(7)01] AAH A dAO10)F F3ko] F7] s 2x910)9
3T 9loloj (M EANE A F= A 0 2 FLNGA, FPSO 3 ¢2-&
oA AMelele] AL FAAE FAL 5 QA Dk ok, B
71%ﬂ Q712 A eb= ] Algrekl(7)e] =1 o] el FAl R Ak
AREEE o n 2 ARl T 1 A Y] W Bl

]

Feol(7)e] AR 1)

.|_4

-

N
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ol m Ju JlN'
M

Lo o e o 2 oﬁ 2
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A FA *1 232000 S TREL] U = 9
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[138]

[139]

[140]

[141]

AR 910yl EAR] 222 gholof (M IEAN)E AP/ v = WA &2 F-LNGA,
FPSO 57t g &l o Ag 2ol Al ef ol el Ao dh b Ae & fA1¢ 5=
At vobrh g 2 710 A7) Al ok e ARl 547

o Rl Al A M E A T Ao R, A
A o} -4 Hogo) 7k st
371 AlFrErel dlol B A (300a)5 7] AlF el FALA S5 (200a) 4 7
AlFeRel (7)ol Al WekE A ko s x| ekl o] ¢ gk A Fekel dofEl
245 300a)= 7] AFErl )] vlF-ol 8/ AW T] = (embeded)
AA-(310)8, 271 Al ekl el ©) 5 ol FAd s A4 A=

]

Fekl(e] g Kt 71

AAF 32002 23} A7) At = A H(310) e AV A AS

A F(320)= 2=E# Q] AA, A 7] 2] LVDT A4, &EA1A4, A 7] 2]

A=A A A IMU), 22 @] o] A 414 (2D LASER sensor), 2231 1H 9] Al A,
TF 29 1A HE AN & 28T 5 Ak oAVA, 7] 2E Q] AlA H

A = gk o2 9] gl o] A5, A Ohﬂﬂﬂ‘:
A7 A7) A AE3200= 4 2= 3D 7k
e}

_4

A7) S %3 dlo) B A F(300b)= A7) A Al A RZA o]
37 o] E] SAH-(300b) 1= A7) s F A SAH(2000) A H ESF,
A]ﬁl yl=, 3}31, 8] 5 ﬁE &) 7

[e=]
Il DGPSH local GPSE—.—H AhsE $1A ol Bl & & Feh
27 7] E A B e} $-4 3 GPS, Gyro, Sonar
A7) Z 2 A A F(100)0] 2] 3fo] M= A o=
a1, o] & F3lo] AE AX(910)E Aolgro 2N, 47] e A=(710)0
A FERN(T)S V)AL FolFo] BFERAI 7] A H

% & B t)o] B 24 5(300c)E A7) 3] R ZalA

F(2000) 4 H 3 ?E%A 6?<}%E SE o 2 A] 7k E 252},

+ ] =

i)
o
a
S
2 r2
iolﬂ_l
>,
~Y
O
2
o

7
f‘??ﬁﬂ300d) Mﬂ Bl 7 AFE] A A
W LNG, B 2E, g B 5 Zh 89 9
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o
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HO
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==
=
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[148]

[149]

[150]

[151]

TZE Hd Ak FA 5] Y nAgH N2 883 .
S 2 A A E(100)7F o] 2 8k A& kS o] &8k V] s P 910)2] s
ot AlFekel(7)e] el d# 2 Aoj et <= A ¥+= Ao|u} wak, B ko
=2 5kl AL S o] HAMS = <
ﬂ%ﬂb} E&o| A9 of kA & 2k 9 Qi

AR EE—E &) A ol] thak FAA =H I (200a ~ 2000) D Al F kol s ks, of %
A A AR = 8 A of] U] g o]
}

i‘%é—"%(sooa 300f)°ﬂ 4 3o] ﬁ]i‘% ol )= Al7F B 17

o dE qﬂ7<1(910)—E A7) BH T E s 5-(700)00 2] EFo]

g7)

ﬁ]%a}od(ﬂ FANVAY A7) AR R L S AT 9T TS
Aza ma o) e rpad e maElo] A Aol 1A E o] 7] A
A 910)9] - BA Al AR 2ped o] 5] s gl 7k % 92910)9]
7o) whg Ak ol g4 = oleh,

A7) AT ERL A GRA, A ] AR &, WA e, A g
= ) Aol o ek A H S 42008 ~ 20009k 7] ARl A G, %
TEEO] 64 &6, W A E, AR R i S Aol tigk elo]E

=7 4(300a ~ 300f>°ﬂ o)glo] AZH MEw= 54 /)9 oG 2 -t X

AW E (W EADNE Fate] Uxd Ala 2 MEky] s, o] 2 A W3k ﬂ:c.‘z—t— &7

oare] 5 Aol & R AA(600)00 A =] 4?1 gho = 3haky

Fare]E Aol & LA (600)= &7 Al ks, o ¥k, 9 %E TERE

645 &5, A ), A A A = Sl A ol glghk FalA S

2000} 371 AlFekel, e, Y FREL 64 E &5, B

AR Be= A ol i gk vl o] B 54 5-(300a ~ 3000) 2] Al s
AREsHA dek, 27 T, 7] ZEAIAF(100)= A7) 8

o]-&3fo] 7] dare] 5 Al o]-& ZEAX (600)2] Al ae]EFE F3 7

&2 910)0l AAH ﬁlva}°1(7>° G AY sk A A

318 B 992009 3% Aol skA ¥ = Aol

o] 4% 53], 471 AF 6}01 I, AF TRE AFE 5, B

B, A A AR B s A ol o gk FAlA S8 5-(200a ~ 2006) 9k 7] Al e,

*3 % FRE AFE 7, A, A A AR B g A of] o gl

1(300a ~ 3000) = Z+7} 5 *ﬂ&oé aho] o o R E(1)F

AFERRAT); T, S5, U7l F5, U] 49, d7] =5, 4,

, 931, 8 5, S 5 U, Ea

& U LNG, e 2= E, &
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[152]

[153]

#]

=

o g} 4 (hydrodynamic) =2 & 7] < &} 4] (aerodynamlc) EA4d

/] ]/ﬂ

o
(response) H H &

o

=2 0] 527]4 9] 3} o 1 X](coupled energy) X ©]of] W2 WG

ASgiet, e, 7] datg s Alo]-& 2 A (600)= 7] Al eksl

e FeHd, sl TE2EY 64T e 2w, WA AGH], A A A e S A Ja“* A
=574 5-(200a ~ 20002k “37] AlFEkel, o FeHA, o F 2w 64T E 2w

B A E, A A S Bl A El o] B 54 5-(300a ~ 30002 A5 A5 E B
gHikate] S T EE(DY T E A =2 s A4S 3 skal DBsF |
look-up table= 73 gt} Z1e ), &F7] L2 A A F(100)+= 77 %J’% EISR=E=s
o]-&3sfo] 7] dare]F Alof-& LA A (600)2] Ao Lare]F2 S5 &
TZ=(1)e] AlZto] J‘lﬂt(delay) w2 S v e Sako] AL g

TREDY A= Mokl 3h Ao E A Eslo] HZAgy A W
524 A A (static and dynamic positioning) = A Ao & 8T 4= ¢l o

mhebA Zofo] 2h3 o)y UM ] vgate] s 2= A ekd

Q4 2 A AN E A Ao % ae 2 gtk o)o] e
E ¢ 22 (thruster) & ©]-&3}+= 7]& Hc}éj,] Ao} 17] L2 7)) o] Ake]
H U (rudden) & F712 &-&51+= 73 EAA s E AR W A LAY =
A A F s 9lon, o ﬂ;ﬁ ol A roll, pitch & ¢ &% & HAsHe 5
A

St &3 Adsto], g o] A oo M= H A std A2 B E A

EZW” E= A A& Yokl ATkl FAA 5787 (200a) 9 Al ekl
Ol E] =45 (300a)% elol A9} A A 93] = (wellhead), = A ©] 71(BOP),

é% =2 g Z1(drill rig) & i?ﬁf} 3| 4] (subsea) T-Z =3 gfo] A 1Fe] F-7HE

®l A (tension), | 22.8}5, 7} 2, Al (extension) =2 #AJ o] Wl E A A ZFo 2

Al Z38)aL, 2 A A F(100)E 2 A= 3hS Alofell vk gk}, w gk, AlFehed

A A i?@ (200a) 2} Al el vl o] Bl 578 7-(300a)w= Al ek el(7)ell FAE

_4

_l

:

?:]!Hﬂq - 1 (310) ™l ;q 7] Al ﬁ]z Al }\1_’_(320)/] ,QJ: E_}\]—'@‘]_ /\Egﬂ O]
==y 7]%7] =2 29 E (moment) H &5 A A|ZFO R A &35,

I RAAF(100)= 22 A5 ghs Ao ol Whg gk, w5k, Aletel gl

S A 5(2002) 2} Al F72FQ] ol H &4 5-(300a)= 72 &3 (off-Loading) 8} =

3F--A 2}l 2] "l A (tension) W 3}& A A 7O 2 Al S8} a1 3R A A F(100)= L
AZ 7S RS Fie A5 A7 225 A (LNGC), B A (tanker),

FA#ATH(ROV) =2 3] of| 2~ H o](PSV, platform supply vessel) -°l A 3-3}-o]
el F FEE()I o]E Aol HAstE YA B s EAAMY = A
Ao 7} o] Fo A & Q2 G}, B 3T 2 A A E(100)= ) % TR E (1))
W] 2~ E B H (ballast tank) W] 2] & 24 1} 71 ] W3k A (passive/semi-active
contro) 2 F3F] ¥ T2 =Y S HaL 64T E TS AL
gt 83 A sto], B g o] A A ool = H A gk A B A

SEAM Y Ei= A A 0] F §8kol, A AR (100)3= 3 %F T2 E(1)2
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[154]

[155]

[156]

[157]

W2 2~ E Bl F (ballast tank) W] 9] & Zd 3} Fr] 2] W3k A A (passive/semi-active
control)= §3}o] &l ¢f T2 E= o S AL 64T E e H A st

WL e W83 B sk, Eodg o] AA] ool M= H A sk A2 B E A
FAMG E= BA Aol fsto], TREAXAF(100)= 3 F FRE1)S]
W2 2~ E Bl F (ballast tank) W] 9] & Zd 3} Fr] 2] W3k A A (passive/semi-active
control)= §3}o] &l ¢f T2 E= o S AL 64T E e H A st

-, 7] 9] g AE R 400)= 7] ERAAMF(100)9F A H B
A (410)E gk o8 d Bl d=H A @10)= EY A Azt
NS E FANS 5 = ke 8 H E9 da (M =A)7E A A E o,
G, S F =Y A =, WA A H, AA) SR
| ebel, ol Fekd, o &

of dj gk v o] E

%4 H(300a ~ 300) = i oto], Zhzhe] A5 Aol A A
g8 & 4 v & Aol ZAE o8& wj A ez, A7
I RAAF(100) = sto] 7 Zh2te] AlSAnlol A o] A5 e & 7]stE kA &
T At

ok AR A AR (500)E F 7] ZEAAF100)2F 1A GPS(global
positioning system), Gyro(gyroscope), Sonar(sound navigation and ranging)
R E(510)2 783k, 7] GPS, Gyro, Sonar =5 o]-&3}o] 47| A Fefel,
S Fehd, sl F TEE] A &, WAL A HE, AA) A B s A ol] e
A =78 5(200a ~ 2006), 7] AlFekel, sl g, sl =] 64T =
&5, B AE, AA G- B s Aol i g ) o] B] 578 -(300a ~ 3001)°]l
sko] ZHAH dlolg of 37 s 2=l HAlL HIAGH, FT =3 59
dlolg o] 43 57] 7I5& Talske], 7] Zhehe] AlFekdl, e e, ol
TEE o] AT 2, WA ], AA G s dl A ol o) gk g alA]
=74 5-(200a ~ 2001), 71 2F2ke] Al eksl, ol Fh, ol F 2 Ee] 64T
&, WA G, A g = s Aol gk vlo] Bl 52 4-(300a ~ 300f) S
SAZIA "

N

Iy

1o r

r2 M

S22 A R(100)0]l BodF 5= Qhaml, o] el Ek 2 A M E(100)E 5513 dlo] g
TS RUHE B 2y X F2) 0% WolEA ¥a, e RE do]E &
Sevan A48 8 A& sho] #43 S A Wr) EF, )
ERAMRA00)E A7) AFEkel S FEA, A F TR A &%, WA
S, A g B ) Aol di gk F Al =7 (200a ~ 200f) B A2,

gy, sl F TFREL 6/ 5, B A, AR AR = g A el Uk
t] o] B &7 5-(300a ~ 300D Al AlZ 4 dlolH & 5 R &-&3o] &g
TZEY AFEA7)el Ad sl

Aot =g, 7] ZEAAF100)= A2 A AR F oSk ol o A g 4
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ZFA| (¢l F-LNGA1, FPSO) 2/ = 7l g] o] 7 E] 5 ¥ A1 E &850
Fleloje] Q& kd A& FAS 75 v

[158] @+, 2 g oll A &= 7] 2 AAR(100), 3 7] Ak, sl 3, 8 &
T2 6AHTIE &5, A A, A A A = dl Aol ) gt gl
=4 5-(200a ~ 200), 7] AlFekel, sl 2, o 259 64 E &,

[159]

[160]

[161]

=

W= ], A A B sl A el i g o] B S 4-(300a ~ 3006), 7]

SE R SR (900) 7o) e 8 S AE sk Aol sl

AYLFHHQOE t] Tskol, 7] T2 A F(100), 7] AFekol, & Fea,

Sl o] 6T e, AL A, A - B sl Aol df gk Al A

=74 5-(200a ~ 200), &7 AlFrERel, s g2, ol F 2= o] 64T IS 2,

R A ), A A G = S Aol Bl Hl ol Bl 52 H(300a ~ 300f), 7] RLE] H

A Q00 E TEAE 5 A A ol & 5, ] BE H

T 1(900>9} e 9o ;ﬂlOVéM T 2% 92 (910) 2E TE& AAAC
S 2 A A %-(100) 758 A (DC

—t—xﬂz Aok, %71 AlFrerel, sl G2, 8l & 2=

&, YL L E, A S B sl A ol tl gk Gl A S 5-(200a ~

200f) 2 AIFERRL, o kA, o oF o] 64 2, WL A, A

A |
A3 ALFFHE 23S 4= ), 2} Eabygo A= A
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T
[T 1] Ao 1 sl o] ko] QIE F o] 25 1] 8f= 32 A A F-(100);
%]JiﬂﬁTmMﬂ@ﬁ%ﬂ%ﬂﬂjMﬁﬂiﬂ%
€464 2, WAL, A 3 S A E ol s

1ﬁfmmﬂ%§%ﬂ¥%mg gwm.
{ o A H(500); =

A F(100)E= 7] FAlA =
=4 5-(300a ~ 3OOD0ﬂ‘4<ﬂ4ﬂ A 2=
P Aoferae 5& g8 e
() E%lﬂqﬂﬂﬂﬁrﬂ

- (200a ~ 200f), 27|
H Hlo] g & o] &3}
A]
] 5

2
?E%ﬂ@@%%@iﬂﬁ”ﬁ
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A7) AN H-(100)+=

ng] A Ao]dare]FE o] &ako] B H HEA(900)E
Aol 3k L are] 5 A o] & 3 2 A A (600);

A7) arg] 5 A o] -& SR A A (600)0) 2 ste] AEEE BE e
25 - (700);

7] RE TS H s 700yl o] 3ke] A E = 1E Y
9441 (900); =

A7) ZEAAF100)ZFE Ao S 7] &are]E Ao &
SERAM (60002 F A8 AL 7] Sare]E Ao

LR A 600) 2B A7) BE 90008 T A E
TS AL FFA 800 H 285,

A7) BE - 2](900)= AE 92](910)9F 3] 48 B 8 (9200
TEEE AL B o = AR, A%aD, Y TEE

64155 %, B, AA P, A mi o)) 23
Fo] AN B E S o 5 A TR B
g i T Ao A2 E,

[ 3] A28kl Shol
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o= Ae 502 sk Akl s g, al < T E=
6441 e, B AR, A R, S A = o= o] 25 F
Aol 5t gkt o] o] A U B Y& o] &3 Y 2=



WO 2013/154337

[ 7% 6]

[7d - 7]

%97 8)

[ 7% 9]

PCT/KR2013/002972

A Bl g A IAMY Hm A Ao] Al ~H

A5 el ghef A,

271 el = A RGB10)E A ES 7] ARl S
Fojekelo] FABIIL 7] T FZojukel s Fugielo R
AL Aok e SR o R sk AFakde] AR
RUHHE o] & Y T2ES] A H T R B
AL Ao] Al =T

A28l 9l A,

A

| ZEAAF(100)= A7) FAA 578 5(200a ~ 200f) €} 77|
o] E] &7 -(300a ~ 30000l ©]3te] A& A5 E H 7)<

obg -t A E AN E & Fato] NAE A5 R Weakal,
ok 31 ﬂﬂﬁiiﬂﬁwmtﬂaﬂﬁﬂ%ﬁ;%% 4
o ertele= S 5 O = Al Fekel, s 9FE 4, s %F
TZE 6AHTE 5, WA A, AA G, Sl A i o]Ee
Z25 7 Aol sht o] ] AARE BB Y o] &3 S Y

TZEEY B B A EAMY = A Ao] Al 2=EL

;<ﬂ7f51-o] 0101/\1
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A7) FAA 2= 200a ~ 2000)2F A7) dlo] B =4 (300a ~
3000+ 874 o] & vk sk sl 2= (1) o] A (5) &
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S Aol §121§ v el A
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3l o) A): = o] B o] 3 = 40{1,{01} olgS X
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A < &4 (hydrodynamic) =2 & 7] <} 8+ 4] (aerodynamic) 57 I
o) gt #7174 =& n]F7]4d &] 313} ol ] X] (coupled energy) R ©] ]
k2 kS (response) W B Z A58 = S S 08 d =
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RUHEE o 8 d|F PR 44 D EA AN E
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A| 8 &k )\)\01 1
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200f) 2} 471 dlo] B S (300a ~ 3000)2] AS A8 S W
shabete] s FRE)Y FE A S A F WA S Fekar
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64F5 1 2, B G E, A R, A EE o] Be) 23 F

= =]
Ao Iz st} o] ko] AL U B H & o] &5 | T 2=Y
AH W g IAMY F= BA o] Al L
(7 73} 22] A218}e 9lo] A,
A7) FAA Z=H T (200a ~ 200f)3= A7) wlo]E =45 (300a ~
30009} B4 0 7 A E 1
7] FAA AN (200a~200f) 2 7] dlolH 54 5-(300a ~

300f)°fl ¢ 8}o] A= t]o] ¥ += OTDR, Raman, Boullian, Rayleigh,
DAS(distributed acoustic sensing), Acoustic Emission, Inteferometric
i o) Ho] 232 Eehs F AS YA 0w AelH AL
5o sk AReel A dRy, oY TR o4FE 2%,
S e, A A, A mis o] B0 23 F Aol st
o] o] HAAZF mUE P& o] & | 7= A H 5
SEAMYY e A Ao] AJEL
Al

JI

[ 1% 23] 53l Shof A,
7] AHE = A E(310) = 7] A4 AS A R(320)=
2E gl AlA, 2714 LVDT AlA], & 5414, %1712
WA SAHAA (IMU) 274 @l o] A 414 (2D LASER sensor), 2= %
WA, 5 259 34 31E A T Ao o}Ur old&
Eeehe Al %XJBE ah= AlFekel, oﬂok 3, ME 2=
64T &, WAL A E, A 3 Sl A & 1 of 29 =
Ao It shrt o) o] HAZE U EH & F%P sl TxE 2
A H FA XA B A Alo] Al 2EL

[ 24] #2338kl 2le] A,
7 2B A B 2EAAM = 7] e ek o R
THH = e FAR = A, g, s 2=
64 2, B AL A E, A G, Sl A = ols e 29 T
o) 52 s o] o] HAAIZF U B H S o] &5 § o 2=
A H FA XA B A Alo] Al 2EL

[ 73} 25] A|238}ol 2l o] A,
7] o] = A F(310) B2 7] A7) AlS Al H(320)+=
F 2EA 3D 7V EA, BAAE U S 2 Ale 5
s Al e, g, Al FEEY 6AFE &%, WA H,
AA G, A = o)l 5 2 T Ao & Sl o]
FUEHS o] &3 S| d FRE AH W A XY E=
B Alo] Al 2=H,

[T 26] A28}kl 2l o] A,
7] Z2AAF(100), 37] FAA SAF(200a ~ 2001), 77



WO 2013/154337

7973} 27]

[7d -8k 28]

34

PCT/KR2013/002972

g o] § 24 H(300a ~ 3000), A7) R E = -8-eF42](900) 2H2}e]
T8 AS ddste Ao sfrto {%%’]—} (20)= ¢
FEokele AS 5o o= Akl sl ek, A 2=

6AFF I F, B FE, A AR A i ol 23 S
Ao AN S E R o & 6% TR
4 AN Ei A A0 A 25,

O
A7) ZZ A A E(100)0)] A4 H Al

Frekel, sl Fehg, o &
TR AT, A ALH], A R, s A B o] = 9

-111
w
)
)
m
UJ
)
=]
N

H] of] A 7L7<]Q dlo] 8 & -4l st )] 5 %1 e
A7) A

A A (50007} 7471 GPS, Gyro, Sonar X5 &
A Z 4 5-(200a ~ 200f) 2 7] Ho]H
-(300a ~ 300f)°ll o sto] 7HA]H vlolE o] M3 &) Vs

ot
A A F(100)7F 7371 F A A 224 F-(200a ~ 2001), 77
=74 5-(300a ~ 300f)°ll 2] 3}o] Al =¥ v o] e & o] &3}
H Aoj el ES 8l dE AR (910)00] AAH
A= 7Y A AT, 8 31499 H 21(920)9]
S Aol st GALE E9ske Al ke, s ke, Al
o] 64 2w, WA AH, A A A, s A B o] &9
Z3F 5 Aol sfit o] o] AR RUH & o] &3 3
TREY AA W HA] I Em A Alo] Wy,
A|273]

>
ah
N

| ri*]*ﬂ—,—(lOO)L



WO 2013/154337

[7d -8k 29]

35
PCT/KR2013/002972

2
)

& o

T2 o]-&3ko] B B4R (900)E
= & LR A A (600);

Al o]-& 2 A A (600)ll o] 8Fo] 2Hs ¥ =
55(700);

5 x%%? 700yl o] 3o 2hE 4 =
F42](900); =

A A ﬂlOO)ETEi Ao e S 7] gl Ao &
*1 (600)= &2l 8k A, 7] aly]<F Alo] &

14 (600) H-E 7] BB 5942 (900)2] TE A K
TR H(800)E U] E s,

Z21(900)= AF A= 910)} 3143 B H (9200
SR 02 o= Al gk, il 2=
B A, A A S A == ol B 29 T
178e] AL B HEW = o83 el F 2
FEAME E A Ao] Al 2=F Aol A T EH =

e ox
1N 114
I
AL
1N

Ol
et

O
—

k£
AN R

L R}

o
fl

O

[ %2 g
oo e |
s

AR oox b1 oox Hoox 2 H
o N> W N TN TN oW
ol > X
_ = =
uly W
2
fol

B oo > |
ol
o,
)

o do
s

o & 9
L X @
:tO ol
TL
o uly
O[ﬂ >’_\1|_4 >‘\'
S IJJ

lo
il
>

-

g i
ok
I

@_1
3
ox X olft
N _IZi
é‘-‘,‘l
u
At

Z A5 (200a ~ 200f) 2 A7) H]o)E] SA4H-(300a ~
°1(7)9] "4 Al

(

of
ook
oftd
S
=
1)
uhy
fﬂ
=
N
EQ
I ¢
&0
NS
o
H1
Ho
K
>,
)
o

o0 o

L)
jﬂ
:0.:
r \

ol

Yol 8l;
A TRE 64FE 25
A T U HAY B FEF L L5 dold
oH % ?Z%A AR gl 1A g sho) 3z, An) 5 Ao = B}
Dﬂ

A Alo] W,

A28 ol 9L o] A,

371 FAA ZAF(200a ~ 200f) 2 A7) Gl o] B =4 F(300a ~
300f)ll & &ko] AS g dol e &= A7 el A §ls A A
T 54 el dolE el A& B o= & AlFEre,

bu

PR, G TRE] 647 2F, P, A4 3, A
iz o] B 0] 23 % 4 o] stk o) el AR B E Y&



WO 2013/154337

(78 7-8F 30]

[7d7-8F 31]

[7d -8} 32]

36
PCT/KR2013/002972

o

]
Al

-%g
%2 o

A,
}7] R A F(100)F= 7471 B4 24 5(200a ~ 2000) 9} 7]
| ol B S45-(300a ~ 30009l ©]3}o] AlSH A EE 57 79
old R It A Y AW Y E Foto] YA H AE = Hekslar, A7
Lﬁﬂéﬂﬂﬂiiﬂﬁwmtﬂaﬂﬁ%%ﬁ;%% 4
o ® shlsl= A1S 5 0= sk Al ekl S, S
TZ2= 64 &5, WA A, AA A, S A e o] Ee
Z3F 5 Aol & 3l o] o] A RUE RS o] &3k &
TREY GA W T EAMY = EA A o] .
#3038kl Qo] A,
7] F A=A 200a ~ 2000)2}F A7) dlo]E S H(300a ~
3000) = 2HE 9] ¥ & Wk stko] a oF 72 E () 2kl A(5) =
AT ekl (7);
FTE, S5O F
T}t 4 <52, 8
g TE=(1);
g Aol §1A & Al A Aol =
alit o] 4
8 F =22l A g (topside)oll # A & fo] 2L, gn] 5
A o] & BFLt o] A
A oll $1x]&k AnjeA Ao
gl o] A Bai= o] =9 §&§4ﬂ5&41%ﬂ
o

o o ok

oF Lo A W A ZTAMY = A A o] v
1

o N R o

= o

, 7

5= e
5 [e) O = &
S8 Hc}'%k, &5-oF 22 s ke 8

O
—

2

=)
o
4
5,
|
ha
z
os
ofN
)
s
o

A 4 8} 4] (hydrodynamic) == & 7] 4 8} 4] (aerodynamic) 5 ]|
ok 714 2 HF7174d o] 5§ ol | A (coupled energy) 2 ©] ]

w2 Uk (response) W E] & A &3k 1S E o2 4=
frerel, Sl Fed, ol g el 64

m%%&ﬂ]]ﬂzﬁEQM,wwAﬂ NEE
Sabeo] A% TR T2 A T2 AF A4S
t o] g W o] 28} H F-¢] ©l] o] &(look-up table)< T 3+ A&
5402 3k ATkl s ek, S 2 EY 64 &5
D A, A e 0] 5 9] 2 £ Aol B}
VE}/] ’%17\] A EYUEES ol Y FE2EY AH R w4



WO 2013/154337

[7d 73} 33]

[7d 73} 34]

[7d -3} 35]

[7d -3} 36]

37
PCT/KR2013/002972

W
iw
g o

2

1T(100)L 7] F-41 H o] &(look-up table)=
Aare] & A o] & EEHW(6OO>Q Aol FE
e % ?E%(l)ﬂ Algbo] 4 8 ¥ =(delay) =2 1= V] ¢

1 g = %(DA =2 Ao & A E3l= AS
Fekel, sl e, Al FE2EEY 64 e &5
B A = o] &9 37 5 Aok skt

B8 ol 83 sl T HH R ¥

A o] HH

ol
2
o?: X
N

ol
o
_&
_|_4

Flr u

o)
i
o>“ =
-111

ol
h

2

}-

o

O du 2 ol m

-

do

Noox Y clﬁ e e
O

e >
o O

W

o

o
A G

o
o

=
A
.rgirlrri

| ﬂ]d FAA 578 5200a) 2} 7] ARl el
B 45 (300a)+= glo] A oF A4 ¥ 93] = (wellhead),
A 0] 71(BOP)Z 3£ §+3) 3f) 4 (subsea) T-Z =3} 2}o] A 7+2]
"l A (tension) H3}& A A 7FO 2 A S35, A7
AAF(100)+= 2 Al S gh& Alofoll kg3l A&
Alsekel, s Fed, A g FE2EY 6 +E
A, B A B o] &9 &9 T Aol I sk o] o] AAI%L
B & olgsta|d 7x2EY] 4 W 54 TAMYE e

T

[ 40 Jo 2 ox 2 M 9 of i 2 ot O ox 2 K

r\r Hu oo N

o O 2

=

~

o)
Frekelel ﬂ%fﬂ FAA ZAH200a) 2} 7] AlFEFelol
Bl S H(300a)= Al ekl @4 E 7] iy =
1 7] A7) AE A 7\1—r(320)/] 2 1S
=, 7]%7] =2 29 E(moment) H 3}E
*‘/‘]7}0 = 74]’:‘5Pf4, g7 = ]*1—r(100)b O AF wE
?/}01 o =, ol &

=

ooy X oMo o
S
o
=

.

1%9] 61}%5 5, %EL }El, L;‘q
Z?Sl— = x%o] L O]-L+ o]/;}
TE= A R s E
A30%0l Lol A,

23] AFakelel] gk A =4 32000)2 ) 7 Ferlel
sk dlol 8 &4 5 (300a)= 75 35 (off-Loading) 3} &=
354 2}l o] Bl (tension) M 8}& A A 7L 0.2 A Z341, A7]
Z2AAFA00)= TAS & s T
N5} A 7} 2475 A1 (LNGC), B A (tanker), 21 %F
v] of] 22 H o] (PSV, platform supply vessel) 5 ©] = &

Algsto] o F TrE2= () o' aztel HAshd 44 = E A

3
N



WO 2013/154337

[7d -8 37]

[7d -8} 38]

[7d -8} 39]

[7d 78} 40]

[ 41]

38
PCT/KR2013/002972

[e]

o] .
A|338 WA A|363 5 o] = 3Frte] gl Qlof A,

ZAAE100)= 3| Y FRE (D) BHAE Bl H (ballast
tank) o] & 24 1} 5] 2] 7k A A (passive/semi-active
contro) S E3alo] &% TERE 4¥HS Fal AT E S5
A28 8 A8 54 0% 3 AR, A 8D, o
31 =9 6X}‘|erw:» %%, %ﬂ FE, A A A, S A B o] =9

ok

?E%A RSl %X# ixw d =

A28}l 9lo] A,

A7) 2 AAE100)= A7) FAA =
] o] B] =4 1 (300a ~ 300f)°l] ] &}
E a8 20 HolfE S

I, NG T2EY] A E 5, B

(2002 ~ 20059} 7]
HolHE “UEHE

= s Al

2
NI
W jo o 4z

= o] 59 Z3F = A o]t ) o) AF =
1£dﬂ%?lﬂ4@@§oﬁﬁﬂﬁ%g A Ao g
A28kl Qlof A,
A7) 32 A E(100)= A7) F Al A 235 (200a ~ 20002 A7)
tlo] 8 =7 3-(300a ~ 300f)°ll 2] &o] A= b 1E1§

shmr) s Qg st A8 5o
AP, NG TRE 647 g%a%a@ﬂ1aﬂewawﬂ
A

iz o] B 0] 23 F Ho) % St o] 4ol AN B EFS
o1 g Y TaE A R E A EAMY B A Ao Py

| =4
to]E] = 3 (300a 300f)0ﬂ A 74]’“% ] 1E1§—$]‘ 5—2
3 of ¢

g-a38lo] S| F2E Aol A H nj s Ql7tE =
e ?Jii}ff}% e EAR O st A, sl e, sl
T2E 6A T E &, A AH], AA AR, A B o]E 9
23 7 Ao & 3l o] o] A7 R E & o] &3k g
TZEY AA H A IAMY == B Alo] W

A28}l 9lo] A,

371 FAA ZAF(200a ~ 200f) 2 A7) Gl o] B =4 F(300a ~
300a)°l 2]3}¢] A= ¥ d) o] &= OTDR, Raman, Boullian, Rayleigh,



[

[

€

€

WO 2013/154337

73 42]

T8 43)

39
PCT/KR2013/002972

DAS(distributed acoustic sensing), Acoustic Emission, Inteferometric
L= olEe] 22 Eshe F ASTA o2 Ay = Ae
HOoR st AT, AR, AN TR 6475 2F,
=1 e, M) a4 s o) B o) 23 F Mol sht
o] AR B E RS o] 85 S TRES] A B B
AM > A Aol W,

73 90l A A,

E & 2 F| (thruster)Z ©|

.

N

M O o
r

5
5

ol

ol

G

£ T, S22 71 0] %9
# U] (rudder) & F7= &&= F -, B5 A4 2 54 LAY

Em EA A E e 4 9lom, o
o] = o E
> b

wAUE AL e S 5O k= ATkl

B k2, S TR E Y] 6T 2w, WAL A H, A A S A
E=olE 9 29 T A= sy o] ] AAZF RUE B S

o] &gk el ¢ TrE2= ] HA H A EANMYE B A Al

Al 2=H.

g7 3200 Aol A,

E &) 2 H(thrusten)E ©]8-3H= 49, T 1] S22 70 o] 9]
U] (rudder) & F712 &&3h= 49, 25 A4 2 54 2AMY
E= A A E T 5 o, o] 3ol A roll, pitch 5 9
=4S HAE e AE EH SR sk Al ek,

B k2, S TR E Y] 6T 2w, WAL A H, A A S A
E=olE 9 29 T A= sy o] ] AAZF RUE B S

o] &g el ¢ T2 = AA H A EANMY e A Ao U



1/10

WO 2013/154337 PCT/KR2013/002972

[Fig. 1]




2/10

WO 2013/154337 PCT/KR2013/002972

[Fig. 3]

.

N
o
-
N




PCT/KR2013/002972

3/10

WO 2013/154337

[Fig. 5]

s
-
.
.

-




4/10

WO 2013/154337 PCT/KR2013/002972

(CALMS) (SALM#)  (yoke®) U sy



5/10
PCT/KR2013/002972

WO 2013/154337

[Fig. 9]

S S i “ﬁ!‘

”?’“4&”

transducer
{lomg base line)

g .
transducer
x - hine)




6/10

WO 2013/154337 PCT/KR2013/002972

[Fig. 11a]

6(30 Z

o gim;;m .-

?%x@%? | —
e v B LE ¥
| REIYE/
3%@?%@*

|
!
| ;
L -} PS— : =)

- i_fawm;ﬂmw% G0 Sonar 2 o

A W o, A" T, O OO IR, MY RO N I O SRR, 9O

700
[Fig. 11b]

~gasE T Mgen Ban gy
| ~—2300b

1 sloFg 7 dlolEl &y

%




WO 2013/154337

[Fig. 11c¢]

7/10

PCT/KR2013/002972

200c

{

YT EE AN AN

~-300¢C

sk e doje] 4%

[Fig. 11d]

600

)

feneE |
; Aol g |
| zeAqq |

L 4

A

-
&ﬁ%@!z
§%%V%¥

L

|
I

-

o

Y mwmu‘
iﬁ%%ﬁ¥miﬁ$ 1 ‘WM %}@%ﬁﬂl |

B A

—— WWWWQQQWWW:)IQ
Loz riovgy [0S, GYRD. Sonar 2% ||

S TR eI A MIER o et

200d

(

1 wasg an a3y

~—300ad

B2 deole SPY

700

A o . O M O N NG R SRR SONEN. MR G I e,

S i i o S A - T o - - —



8/10

WO 2013/154337 PCT/KR2013/002972
[Fig. 11e]
60/ 100 200e
600 ( :
. - | N
mm”; ] AN BAM By
L oAE I s ——300e
I =e "%‘i m: L“&ﬁﬁﬁ‘f‘“a“‘*u
T - AAYY doly 23y
e fe— XM [
™ ™ |
iﬁ.g@%‘%’f | S — — %419
Al TN I T
: o g s T
M Crgsabay oS, O, Smwr 22
700
[Fig. 11f]
100 200f
6())0 ( e
R — ——
T X A AN W@’g
S I I ‘*‘“ﬁ“ﬁig e B
S - @A ol F3%
[ o o v [ L2 EE ‘
| ZETE/ | e LT =300 ————410
AR “avaden [ =97 9341
Lm«mmwwj o - wm-«m»QQmmmﬂle
[ EQ@£$?§M@@W$ GYRO, Sonar &iﬁﬁ




9/10

WO 2013/154337 PCT/KR2013/002972

[Fig. 12]

Qgglo k %&iﬁ{‘h ~ ; : | :(;ig] fm"&“‘f

\\ . ﬁg*%‘%lmgﬁ .
- 0920~—19148 HEY jfe—s ;

——700

e Q}"@? ""3'* w‘fh | |
600— Aolg l—or
3L “”wf AHJ‘}

Wmm

i

P i
§ ot
o
el e

4
O

o i
e L
v
1

%,
=

%

[Fig. 13a]

310*""‘“““ ‘%_}1:3%} 3?::

a5




10710

WO 2013/154337 PCT/KR2013/002972

[Fig. 13b]

rolling

™

v s s Sy

h%

M | SE——————
heaving




INTERNATIONAL SEARCH REPORT Tternational application No,

PCT/KR2013/002972

A, CLASSIFICATION OF SUBJECT MATTER
B63B 21/50(2006.01)i, B63B 35/44(2006.01)i, GO6F 19/00(2011.01)i, B63B 43/06(2006.01)i, E21B 41/00(2006.01)i

According to International Patent Classification (IPC) or to both national classification and PC

B. FIELDS SEARCHED

Mintrmum documentation searched (clasgification system followed by classification symbols)

B63B 21/50; B63B 22/26; GO&C 17/02; EO1D 15/14; GOIN 33/18; GO1M 99/00; B63B 35/44; GO6F 19/00; B63B 43/06;
E21B 41/00

Documentation searched other than munimum documentation to the extent that such documents are included in the fields searched
Korean Utility models and applications for Utility models: IPC as above
Japanese Utility models and applications for Utility models: IPC as above

Electronic data base consulted during the international scarch (narme of data base and, where practicable, search terms nsed)

eKOMPASS (KIPO internal) & Keywords: sensor, measurement unit, control algorithm, monitoring, winch

C. DOCUMENTS CONSIDERED T BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y KR 10-2011-0115395 A (CYTRONIQ CO., LTD.) 21 October 2011 1-7,11,12,15-30,34
See claims 1, 2 and figure 1. ,35,38-41
Y JP 2001-001980 A (MITSUBISHI HEAVY INDUSTRY CO., LTD.) 09 January 2001 1-7,11,12,15-30,34
See paragraphs [0021]-[0028] and figures 1, 6. ,35,38-41
A KR 10-2011-0064355 A (OCEANTECH. CO., LTD. et al.) 15 June 2011 1-7,11,12,15-30,34
See claims 1, 4 and figure 1. ,35,38-41
A KR 10-2008-0031566 A (EXWAVECOM CO., LTD. et al.) 10 April 2008 1-7,11,12,15-30,34
See claim 1 and figure 2. ,35,38-41
D Further documents are listed in the continunation of Box C. See patent family anuex.
Special categoties o LS T later document published afler the mternational filing date or priority
“A”  document defining the general state of the art which is not considered date and not in conthict with tt 1pfuim ion but cited to wnderstand
i be of pdj}cula‘" relevance the prmeiple or theory underlying the invention

“E"  earlier application or patent but published on ot after the infernational  “X”  docum
filing date

considered novel or cannot be counsidered to involve an inventive
P . . 4 e - N s af o v fhlhe e > iq falcon al o
17 document which may throw doubts on prierity claim(s) or which is sfep wiaen the document 13 iakcen slone
cited to establish the publication date of another citation or other oy

R > o docury of pdm(.u far mi@vanac; the c¢la
special reason {as specified) .

means being obvm'ﬁ toa

“P”  document published prior to the international filng date but later than  «g»

document member of the same patent family
the priontty date claimed ! :

t of particular relevance; the claimed invention cannot be

amned 1r'\/cr't'0n cannol be

: . . o CONS when the
“0F  document referring o an oral disclosure, use, exhibition or other oM sments, such com bination

Drate of the actual completion of the international search Date of mailing of the international scarch report

26 JULY 2013 (26.07.2013) 26 JULY 2013 (26.07.2013)

and mailing address of the ISA/KR Authorized officer
Korean Intellectual Property Office

Government Complex-Daejeon, 189 Seonsa-ro, Daejeon 302-701,
Republic of Korea

“acsiraile No. 82-42-472-7140 Telephone No.

Form PCT/ISA/210 (second sheet) (July 2009}



INTERNATIONAL SEARCH REPORT International application No.
PCT/KR2013/002972

Box No, {f Observations where certain claims were found unsearchable (Continuation of item 2 of fivst sheet)

This international search report has not been established in respect of certain clarms vnder Article 17(2)(a) for the following reasons:

e,

(%)

L]

X

n

Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

Claims Nos.: 8-10, 13, 14, 31-33, 36, 37, 42, 43
hecause they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

Claims 8 and 31 include the wording "... hydrodynamic or aerodynamic characteristics ..., measurement of response
vector". However, it is impossible to define what is measured by a sensor, and the description does not suggest the feature
related thereto.

Claims MNos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. il Observations where upity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

Remark on Protest E::} The additional search fees were accompanied by the applicant’s protest and, where app

L1 [

L]

As all required additional search fees were timely paid by the applicant, this mternational search report covers all searchable
claims.

¢ additional fees, this Authority did not invite payment of

As all searchable claims could be searched without effort justif
additional fees.

d additional search fees were tirnely paid by the applicant, this interational search report covers
fe

As only some of the require
h fees were paid, s

only those claims for which

No required additional search fees were timely paid by the applicant. Cousequently, this international search repott is
resiricted to the invention first mentioned in the claims; it is covered by claims Nos.:

icable, the
payment of a protest fee.

The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation,

No protest accompanied the payment of additional search fees.

Form PCT/ASA/21G (continuation of Brst sheet (2)) (July 2009)




INTERNATIONAL SEARCH REPORT
information on patent family members

Intemational applicaton No.

PCT/KR2013/002972
Patent document Publication Patent family Publication
cited in search report date member date
KR 10-2011-0115385 A 21/10/2011 NONE
JP 2001-001980 A 09/01/2001 NONE
KR 10-2011-0064355 A 15/06/2011 NONE
KR 10-2008-0031566 A 10/04/2008 NONE

Form PCT/ESA/2 10 (patent family annex) (fuly 2009}




TAEEHE

FA EZALR I A PCT/KR2013/002972

A, ERo &S EFSASHEFAPC)

B63B 21/50(2006.01)i, B63B 35/44(2006.01)i, GO6F 19/00(2011.01)i, B63B 43/06(2006.01)i, E21B 41/00(2006.01)i

B, zAd ol

A AR AE A LR 2 71A)
B63B 21/50; B63B 22/26; GOSC 17/02; EO1D 15/14; GOIN 33/18; GOIM 99/00; B63B 35/44; GO6F 19/00; B63B 43/06;
E21B 41/00

FALE T okell ot H AR o9 £
FTEZALANTH Y ATEALGAG T 2 HaEH B 74D 1PC
ARSSHGNNFE 2 ARIAYENNFE: 2Abd HaBAde] 7149 1RC
A ALl o] -85 HAL Hl o] B o] (d| o] H Wl o] 0] i A B A Aol gt )
eKOMPASS(5-81 7 Wi A =8 & 719 AA, FA5, Aojdads, RUEE, 94X
Cc. #HEEYD
7he] are* LAy 2 g FAE s 49 1A 4 A7
Y KR 10-2011-0115395 A (54 3]A} Aol ERY) 2011.10.21 1-7,11,12,15-30, 34
A7 1, 29 =9 1 22 ,35,38-41
Y JP 2001-001980 A (MITSUBISHI HEAVY INDUSTRY CO., LTD.) 2001.01.09 1-7,11,12,15-30,34
Fues [0021]-[0028] 2 =W 1, 6 F= 35,3841
A KR 10-2011-0064355 A (2 el = F23]A} <] 29) 2011.06.15 1-7,11,12,15-30,34
A7 1, 49 =9 1 22 ,35,38-41
A KR 10-2008-0031566 A ((F=)f=9e]B 9} 25) 2008.04.10 1-7,11,12,15-30, 34
A7 1% =E 2 Fx, 35,3841
F71 8ol C(A%)el 7] A H o] Y& X desse na g 2zsyae
Qg9 FAo) 54 sheln . ; -
"SR e S T SAEUY EE SHY Fol FANE BUOL, 29T A58
A 583 Hlol gl Ao Mok AWAR) Ve Eg AR pa FLMWR IR A A el 22 clshet] A <l &4
74
" A EAY 2E2UY EE $HYS £ o] 3
PRI RN TSP FARERT o sua nae gr pa aw pe sduoz 478 wga A
cThrTm e T EE AR fE Ao E Bk
LY 9AA FA 9L A S B EE U2 ASEAY FAY L L - ] ]
PRV IEE VPR EASERAEEIIS Y v mun wne) o g a9 Bael o ne B e
ek A2 1 2 g0l FAA AT A5 A E 2
0" TF A, ARE, A E VI SRS AFE T Y B SARAge e AR vt
P” - o] Foll FAE Yo} HAS LY o] Wel| TAE £ & SR AeSHTdd Sehs £
A 2Abe] A7) g8 SARAE A
201341 074 269 (26.07.2013) 20131 07€ 26
ISA/KR«] g4 SHAFA A AL
= !
Al AT HARR 189, 2w
™ 4 AAh)
ks = 42- -
2 S +82-42-472-7140 SRl T +82-42-481-5466

A12] PCT/ISA210 (7 A 8-7]) (20094 74)



TAESLHE

Z A %
FAZALR LA PCT/KR2013/002972

A7) A G AF BTEE AR T e B+ 4G HA 8219 29 A

PCT AI17%(2)(a)®] 77 oll et tha 3t 22 o] -F-52 A Aol visho] & F Al FARR IA 7} 2474 5 A] of Y513l W T

1. |:| 73"7_”%:

ol AT E 7| ¥e] 2ALE Hart gl tadel #EH Y S,

2. [ B 7% 810,13,14,31-33,36,37,42, 43
Do) PP FAY FAXANE FAL F AL AER 249 QAL FE8A olvale TAEL e BEA BEPY

o A RS,

5‘4:%‘31 8 " 310 7 AE "§-A <) q(hydrodynamw) FL F719etAE (gerodynamic) EAC ... (FEF) ... Wl
< (response) H“Eie A G}L Are A7 ASste s AYET 5 i, WA E o9 #EE W&

of AAIH UA FFUH.

3. [ B

o] BT FTHAE T PCT A 6.4()2] -+ HA H Al WA 7] if Aol what 2 5o 3lA sy

A7 1A Ege gddo] Zojd B9 AR WA &A 9 39 A&

T A A2 E =AYl v} Zo) i o] o) glvkal sy

R

FIGEEE G PSSt gl mhebA & FARAL A TSI A 1A 8
o, 99 7 92 ofalsh B,

L

o] 2] 21 o
#3 7) A

F4909) 0|94 % ol A B WREAG S AR5 I FAA5FEA

ER A FORERE ER R

ol 32

.
#

Al

A121 PCT/ISA/210 (3L 14 &7 9] AlE+(2)) (2009 74)




= X‘ﬂ }_/\]_ H 3 1\.] TAESYHE
S5 #3FE PCT/KR2013/002972

s 2719 Y EHED F7)
KR 10-2011-0115395 A 2011/10/21 S8 =2
JP 2001-001980 A 2001/01/09 S8 =2
KR 10-2011-0064355 A 2011/06/15 S8 =2
KR 10-2008-0031566 A 2008/04/10 S8 =2

A12 PCT/ISA/210 (H-& 58] F718-7) (20091 74)



	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - claims
	Page 30 - claims
	Page 31 - claims
	Page 32 - claims
	Page 33 - claims
	Page 34 - claims
	Page 35 - claims
	Page 36 - claims
	Page 37 - claims
	Page 38 - claims
	Page 39 - claims
	Page 40 - claims
	Page 41 - claims
	Page 42 - drawings
	Page 43 - drawings
	Page 44 - drawings
	Page 45 - drawings
	Page 46 - drawings
	Page 47 - drawings
	Page 48 - drawings
	Page 49 - drawings
	Page 50 - drawings
	Page 51 - drawings
	Page 52 - wo-search-report
	Page 53 - wo-search-report
	Page 54 - wo-search-report
	Page 55 - wo-search-report
	Page 56 - wo-search-report
	Page 57 - wo-search-report

