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o=t - 3 - 150 20 73 300 546
TN} - - - - - - 500 500

XtZ : New Energy Finance, 2010
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o HfA AFel B3 7le HFEHE Y ¥ ohyet 2 E FH7E==(VLES: Very Large
Floating Structures) #& 71&, %2]7HOffshore Aquaculture), 213 Q34 5 ThF3E Hold

853 Qe

4.1.3. 74 B VI=

32 Sg TEEE AAW] nREe fuT 2YEAS ATAAW, Falol Mk o
AR FEE 2717k U g ARA AA4e gotulel, w3 sz o3t sale] ¢
242 35717} of el

o olo] g TRk 410 YRS AHACT WA P i FREL A% T £ 3l
U, Bfa PERBS mY, 25, shsel o8 WAHE (4GS £5% 53 mdY ERe
52 o WEe] BAE o gald oleid £ tsle] oAl B warsl] SAMe &
Hajok & (AZAFEE, 2002)

o B BYES 97 WUE A A SRl Faa g FEBY FFE Y
FEE RAAVL G20S 2e AP ool tFstel AN FUAS FAGE BA By
o ue} 25

[a2! 61] 3 LEX2=9| &5 (Pedro Gomes, 2014)

[0 <187 Z#3E (Tension Leg Platform: TLP)

o TLP= ool a/fed w23} ARk, dld(tendon)olehe S AlFAle] A&
FEZ o] gste] sjx o AAAA LA ANA HAUA] FeHA e T2,
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[22! 62] TLP (www.rigzone.com)
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[O2 63] }EEO0|H (Pedro Gomes, 2014)

HE2=2] (semi-submersible)

FiAEs  x7]d Aulo]  FE - o]&EHUOLY,
(semi-submersible)o] E&3AA o= thA|st

Auto] g gawao] Aol wte] FNL Mol felaE, 2 Mg TR}
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o ST AR Fae] AA AgdHeiglom o] Higk Zlo] BRI,

(02 64] BHEA| T2

(www.offshore-mag.com)

[0 Floating Production Storage and Off-loading (FPSO)
o FPSO= Avto g Akt A%} stole dobe F-ra S8t Al2HQ.

o AFg A wol Mol B¢ glo] AAe FANF olg3ke] BAAe| =] Fhssie,
Mol AM AR BASE 718 EE ASNGS 2o AU AT & e Aol
912

SE/F=a UYISEHE [aSE L HFEAE
Power Turbine Licuefaction Prefreatment Accommaodation

O At JAFRIAH|
Storaoe Tank Offloading Feed Gas Inlet

[212! 65] LNG-FPSOQ| =R ZHH| (www.gasnews.com)
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1. AHEtO| squeeze/pry BtE 1. 11X 2| ballasting, . TERNS AYE
2. EIG (E= #2210l e VIM(vortex induced xR o =X
3. =go| mizte motion), VIV(vortex HE A|AEIO| MA

induced vibration)
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AR FEEA Age] Ao BEAYem F4H.

o ulAEhe] BTN RAGE Aeo] o, BAle] A5E £4STL ALH W 3}
Je B3 A% A} olFoid

o o] HAA olhe] AR Aolzel HA Am Mol AAsHE AANL olgs .
SR E Aluke] A9l 9] A% TRE] A9E AT Aol BA g} FEE A7)

Ado] Q= AL wo Ao =E AL Jerlo)] ¢S (3 TE ], 2002).

(ol A)

or

1If, No

P If, Yes

A ets

Detailed design procedure for floating concrete structureg i===============ssss=sanes:

[12! 68] QA LxEM ol MA 1Y

o SAAY FERAFE Dy Y FREL Fgd o
& e Bold APeEL Fel FEEAE Rk % 94¢)

o Bof T2E MAGIA iHoR THsE e A FHuG BRAND s 5 9o
v, P28 FR0l ek 1 S| BeAnE Quel 7%l o g

o sgelAe) vigre 1 %xe) Eﬂzﬂrﬂ UT W, 2R A9 W uT e Wl
sjel, o] B BB HHHFOoR T3, Morison WAL olg3e] AT 4 UL (1)
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F FEREY FEIMAL Y FEEC] JFsAEA ME AESE BA|sA
(inplace analysis), sll’de ol THg 23] 4(load out analysis), %3l 4(transportation
analysis), 128 3l4(lifting analysis), =38 Fx314, FZHH Fo] A=

N

Y TEE FR we LG A9 Folrk Ye & dow, WY TEE SHY AF
Moz A Fas A% Fa7t 43 AUE Al] T Y] AR 8 FholA
A Ve FRol WA AT A AIES AT AAG 0] WEA] o] FoHok
3 (RT3, 2002,

EG SAEY, Y AYPRA, ZFIUA FRGNUA R S| A2 Feje] H74
) A5 FER9), BN, BB 5 2L FREE Ao )ze T2
_]

B3k 02 8F20] F/HH0R WA R ol TEEN Y TEERY 3}F
Aol gleirle] saiol s F83

- ABS Rules for Building and Classing Offshore Installation
- ABS Guide for Building and Classing Offshore Liquefied Natural Gas Terminals

- ABS Part 1 Rules for Conditioning and Classification Offshore Unit and
Structures

- ABS Part 2 Rules for Material Selection and Welding

- ABS Part 3 Rules for Survey after construction

- ACI 357.2R-88 : State-of-the-Art Report on Barge-Like Concrete Structures
4
- Norwegian-3473, Concrete Structure Design Rule

- DNV(@Det Norske Veritas)-OS-C502 Offshore Concrete Structures

DNV-0S-C503 Concrete Liquefied Natural Gas Terminal Structures and
Containment Systems

Qg
- BARLARE EiBRET
- BALASE BARREEENOBER
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Q) s 74 HgTH %
o F=olldE 20108l AlA Hthel Anl &S AFshe Thanet sid-E=TdL7 7HsH o,
3 F ] Adulgo] 134RkWell =2atdis-

o 2007dell F=ABEE= 2020744 3,30059HkWe] sl dEEs Mtk S35 R om, A
QTZE 1302L0)o2 of AZSIAE 20209714 70007] ol4te] AALE A8,
o] A 2nlA el 13 AFSHIA T

o =9 afAF )¢S Round 1, Round 2, Round 3¢ 3THAIE WrolA A s

o Round 19} 71gsie e shet *dow HRA ke 2, 440 E& AaolAH, Round 3
QRN Mo, o] A F2T o]FHL 9e.

O_‘ﬁl,

o Round 3¢] 7F¢ A F92 dotd o2 RE 195km, 7FE 4L 9L H 4 50med. 2010
{1l Round 3¢ 7WAIA Y =2 AAH ], I 799 F AH&FS 32009KkW=
AR E A
o BlueH Z2AE A= ojgdegjol EAs|to=RE 2km Holx lom 4] 113mel A Hol
80kW & Ff4 FHEHr] TREER]S AAst HolHE FHsa 4% AEe +
gate] IOMW TR FeEid @29 HAE AFsdie.

[8 70] Blue HO| R4 &35 ET7| Z2EEIY

o S Zgole StatoilHydroAl= 2009d 6€ sparEtde] 2.3MWa F-72 27| ‘Hywind’
G 3ok 10km Bithol|l 217 82me] ZEIE 3709] wireZ -4 HcatenaryAlFAl ~8lS #
B3te] 220m Aol AX|g HYWIND Z=AET} 7§80l d2d Hxo T4 L]
2 7154,
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o 20094 9ol 1) W2l FMane, USA)S F-o] A1s)7]o] HYWIND
FEOR ATHIIZ FoIPol wheh 25MW FRo FH FAUA 5
£ HYWINDe| 843k

_4_4

o SWAY AH= KarmoyZEAES §3) %52 S
(Tension Leg)ihe A&l tial sbojoj(Wire) 24 ERY —s}%—% A&kst 2=
geds, 2ot gelunga, $997 5o S5

29 o] aFel] SMWw #x7] AXE st 1/6 SAaAFTED] HAE.
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7} o170l d Aoz o dEtal Y.

AlstomAtel| A TLB(Tension Leg Buoy)®} TLP(Tension Leg Platform) + 7Fxe] EFII

Floating haliade #-f2] 3355 &719] M-S &Y Foll o, TLB= 50molA 80m A}

u G4l 283 TLPE 80melA 300m7kA|e] Falell Al 27 7Rs8 @A) 7L S 9
Rl &2 6MWS.

u]=-2] Glosten Associatesoll4]&= PelaStar TLP7} 1:502] =d H~EZ} 20118 S4aF AL
HRuloA 9 FAUS HAssl &S FUHAAHOH, AEH| Y Zhiof 2H& gt AL
g 4 50~200m oA 5-10MWE ElNlS AAE = JES AAE. 201739742 =24
E7} 2sE.

2014 LEO| thst} 7|Hge] 4k HAAAL TFAWE AStelA FFO = 10kmE ozl
oA Ff2 s TR M-S AAYE. 2MWE =y 252 STl
A7) VIE LR d8s 52 s fHAE o8t 66kVE WA FHol| A A o]
£& 5ol 18kmEol §A7A] Byl ARFFS Bl dhe] g E wHasy 34
o mAE &S Hrste] 2016 283} 3ok A9,

YR AAAAIA] MES FE=3F3 = NEDO (New Energy and Industrial Technology

Development Organization)ol A= 2004 =gk ‘FEIAZ =’ o4 20303 s T9
W AR B3RS 7] 2402 3009KW, B2 0 21,0000kWE At s

T4 Suzuki RFE-E MW 298 SEHRAsE A 2 §4
7Fs Fol . =3H Ryukyu tistollAE & wo] 10mel SHx
Hexa-FloatS A¢kste] A 10kWelzte 7z Al &3 Fd 98-

[Og 77] 24 ol SHYUM™I| Fukushima [OE 78] Al ofjat BHAA Fukushima

Mirai Kizuna

TZE0] AAE FASHE P8 SHolA R sidFEEAA LTS gUdd HHES
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(({floating structurest OR {floating bodies} OR {floating platforms} OR {mooring lines} OR {mooring
dolphins}) AND (monitoring OR measurement OR assessment OR evaluation OR {damage detection}
) AND ( LIMIT-TO ( SUBJAREA,“ENGI” ) )

o & 737 =Fo] HAENoH, FQ Z]Y=2ZE Mooring (199), Floating Structures (137),
Offshore Structures (132), Arctic Engineering (87), Hydrodynamics (77), Computer Simulation
(76), Floating Bodies (75), Floating Platforms (69), Mooring Line (68), Ocean Currents (62),
Mathematical Models (61) 5°] #4530
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o 2016 =0 E= Tseranidis 59

“Investigation of the condition and the behavior of a

modular floating structures by harnessing monitoring data” +=woA= ZEE FF4 %
= tig deet AEE5He 4
o Ty I8 o] dFdlA AANF REF 72 FER=Y SHS EUHT ] A7 AlA
Y E2 F(SNMR, Sensor Networks for Monitoring Responses) 7§ £ =5 Yehd A Y
O m
: LEEWARDSIDE ML, i /[ 11 m
: AL ML, { ML,
.IMLHA % H L ! \
.‘u ! . Lf‘\ A
0. gm —it:%? &
connectors
module A - module B
s s ¢
/ML - : i
FAA SEAWARD SIDE ML, i ML,
i Gk I 80 m
W :
6"‘:{@8 '_ -
S Legend
W Accelelometers g Weather station
@ Load cells T Photovoltaic panels
== Relative displacement sensors & Industrial computers
¥ Wave pressure transducers == Mooring Line
8 Wave recorders (ML)

[ 80] 2 F/A X0 O SEZLHIES et MM HERR 7 E(Tseranidis &
2016)

o dH HAAHoz E u AFel(mooring line)oll thet 2&d 58 Hrlehe =80 ®ol
R AE

o FHole FA idFY, a2 e § B F2EY &8o] Tkt e e
AR Fofoll Aol BUEE Ao #A =& AR &g

o Fa FxE AAY 4TI #HE =& AR ExE vt A9 gl FE A
Fekl(mooring line), 2holA(riser) ol thet JE=EY 7t 5 =il s 2AT

o o]= AFEelolut grolA e AAl AluAlEIZ} WISy wjEel] AFPaAe] EYH AR
ol + S+

o 7|1& B4 7EES FE ARAF ol &&Ho gtou, o] AFolA st sk
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o ¥ FHT B BAS ¥ = Deep Learning 5 U3AE 718 A&, S AAE A
A H7Y, 354 53 #HEStA ol AMAS o]gste] Ao, AMNEY= T
_Q_Jj]_ ANeR
j=] Ex

({deep learningt OR {machine learningt OR ({artificial intelligence} OR {neural networks}) AND
({structural damage detection} OR f{structural health monitoring} OR {structural integrity assessment}
OR {structural diagnosis} OR {structural prognosis} OR {performance assessment! OR {structural
damage assessment}) AND ( LIMIT-TO ( SUBJAREA,“ENGI“ ) )

o F 9170719 Ay} FohEopillA AMEJOH, 7P ®ol FTEHI e FANEE
Damage Detection (1,674), Structural Health Monitoring (1,624), Neural Networks (1,509),
Algorithms (1,108), Optimization (1,000), Performance Assessment (966), Structural Analysis
(761), Artificial Intelligence (594) 5] U<

Z1A%E, HEld T dAs 71l i’k #Alo] AA FUksta o, o]F wkgst
0]

—_L
= =wAATE ALH o= gol o] FofX|aL 9l

600 -

Publications
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0 i i
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Year

(A8 81] 2EK|s 7| Hfr|z 2HH =& H

o 20173 F Detecting anomalies in time series via a deep learning algorithm combining
wavelets, neural networks and Hilbert transform $-< H|&E3te] oz =FA H7}, ZUH
g 52 $ske] pattern recognition, support vector machine, kernel classification, deep

learning & 483t U
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(23 82] 0|23, MEY, YHE Hat S HIldd @At ¢12E

N2 %= (Kanarachos & 2017)
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(@) #52 SFEHLH 0&M 7%
O 554 ShgSemaszge) 0aMz #alste] Be A77t A9= 3 e

[0 Carbon Trust(2015)= F124 3ldseEddA 28 e] O&M3} HF#HSI] O&M #
Atk AR[A, el AL, 3 /3 sl digk ARE F
Trust 2015).

o 0&M Hee] 7% % s 3
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