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Figure 1-1 Year-to-Year Change of Global Carbon Dioxide [1]
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Figure 1-4 Present Condition of Wind Power in the World
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Table 1-2 Merits and Demerits of Offshore Wind Power
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Figure 1-6 Structure Type of Floating Offshore Wind Turbine [7]
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Figure 1-7 System Cost per kW of Global Wind Power [8]
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Figure 1-8 Cost of Wind Power Generation of World and Japan [8]
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Figure 1-9 Details of Wind Power System Price (Onshore and Offshore) [8]
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Figure 1-10 SCD-Nezzy Concept [9]
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Table 1-4 Comparison of SCD-Nezzy and Fukushima Shinpuu
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Displacement [ton] 18118 5760
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Figure 3-2 Three-View Drawing of the Common Model
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Table 3-1 Principal Design of the Floating Model

Item Value Unit

Displacement 5774 ton

KB 4.59 m

BM 16.08 m

KG 8.31 m

GM 12.36 m

Natural Period of Heave 16.6 sec
Natural Period of Roll and Pitch 20.6 sec
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FEAICE T FEETREFIHIZUA T oMY Th 2,

O  FRISERNT 1A 7 v THRIORICE . (REIGE . HA T4 ¥ —I0ED» b & —
b QFfERY— b LAL) 23AN— b+ L OB Y BRI L A R BIR S LT
RSB RNT 247 9 6

@ #HoX— |t DILEMN 1 EZX 7 v THIOIRIGE D 5 &K — b LAY HificE
F 2B EBRRE L LCE = DIRERIT T 5,

® 2Ty 7OL@Q%MEYIRT,

NK-UTWind OF5HE 7 v — (3 Fig. 4-1 L€ L T3

Start —> Rotor
T
Read initial value ] ;
Isthe
acceleration at
the top of the

Moorin <
& tower Ai==Az? _~
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Read the tension - kY
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Floater value based on
] SOR method
Read the response J
U, velocity V,, Write the response,
acceleration A; at internal force,
the top of the tower tension, ......

\
End (go to next time step)

Figure 4-1 Calculation Flowchart of NK-UTWind
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Z LT, #RE AT A4 Y =80 OFEREMTOZ T LIZ Fig. 4-2 ISR,

Read information
of Guywire

Time Series t = tg~t,

Put the components of Guywire’s
tension into MCK equation as force
boundary conditions

Update the Guywire’s tension by
taking the displacements of the
anchor points as boundary conditions

S

Yes
No

Figure 4-2 Calculation Flowchart between Floater Part and Guywire Part

4.21 AATA V=D ZFRNDNEREFHDZITEL
HA T A Y — DRI % ZEREE AR &OEB) % 0 BREER & O cAH T 2RI 2 f#
D&M=+ ) 7 ABKETHY [19], Zhid Fig. 4-3 D X 9 ITRT, BEAEDIEEICD
WTZ ZTHHT %,
e D NE
©  ZEfEEE B B PIHAALE
@ BEPIEGLE-—EB R L WILE,

L 2> L. NK-UTWind DEMHEARR IZ TN CEMEEBER TRIN TS0 T, T )E
BDAT v 7QIMBEREHR< ) 7 2% RKDBZENTER G, 2010, SHDEE T
UTto@yths:

O Z=FEEERER > OEHOMEIC X 2 BEEBET
@ EHIPIHIGLE D& IC X 2 BREAR 1T S
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A;

t =0, initial jposition

Figure 4-3 Image of the 2 Coordinate Transformation

o EENC X % EiEL
NK-UTWind 13UNEDOIRE T CEUEF A 2175 720 1c, WMIEAIC L E A 4 Z
— A% &R A7 v 7® Roll, Pitch, Yaw R OEMACEHEMITNIT I WEE 2 5, &
FomBic X 38~ 1) 7 ZAIX

1 0 O C@ 0 _S@ Cly SlI’ 0
0 C,p Sq_‘,] [ 0 1 O —Sy Cy 0

0 =S¢ Cpllsy 0 coll O 0 1

CoCy CoSy —So
= |—CopSy + SpSeCy  CopCy + SpSeSy  S¢pCo 4.1)
SpSy + CpSgCy  —SepCy + CpSpSy  CpCo

1 w) —o
—yp@ 1 o@D
o —p@ 1

~
~

ZZT.c :Cosine, s :Sine. ¥ : Yaw [Hl#zfg, O : Pitch [Hli£fg. @ : Roll [A]#5 .
NK-UTWind @ Z=[][EE MR R 2 b A A TH 5, 1 R %23 &, RiEOFER L &
S>TW5,
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220D KRA vV MNCEBRTAIVLERD S ¢
D HATAY—D2200ERY FiHIIW T ICEMBEL 278, 2 23 Roll, Pitch,
Yaw 413 2 2D fisi oA TH %,

@

Z ZDNEFIZE 3 Yaw, KIC Pitch, %% Roll TH %, UNAEOEE . IEF DR
BIIIERE NS WDMER W EF X 5,

o HHYMIHINLIE IC X 5 FRERA#L

HATAY—3RODOERTH 2720, Hikd DD S T5 ARG & v T 22 MR
2> O I E £ COZffiw b ) 7 A BEK®D 5 2 LA TE 5,

ZCZT, xy
5,

Tax *Tay " Tz

Tyx Ty - Tyz

Tox Toy Tz

TxX TxY TxZ
B=|Tyx T,y Tz (4.2)
TzX TzY TzZ

z DEFER, XY Z PEMBEEEER 2R LT O X 512308

D R EE ERE R DX Y - ZEh D ST IR 7 b L DS FE IR A R O xlili~ D B
LT EPERER DX - Y - ZERD ST 7 b L SRS R Dy~ DGR

ZE[EIE G PEAR R DX - Y - ZBID T 1A~ 27 b A HIER R R D 2l ~ D FAR

IOV Z7ZABli. &FEEBLAMETY) 722 KD 23S HON S, BUNEE
DEGEIC, R Ty 7HiceREa it~ b ) 2 2B EH T 208D R,

o ZE[N[EEEEE R IC BT B EE) TR

e BREE~VFIIR

o 2t~ Y 72

Y

Mii+ Ci+ Ku=F (4.3)
M = B"MB (4.4)
K = BTKB

ZT. M. C. K: ZEREEEGROER, W, Wit~V 27X

i, w, u, F: ZEREE R ONERE, #EE, 26, S~ 2 b
M. K : SREEROER, Wik~ Y272
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LLEc, FILEBIR%OERBER OISR 7 b rc, Z2[E EHBER 0 O @Bl % o FEHE
ERE COEHIILUTOL IR >TWnE,

F = BAF (4.5)
Thbb,

F=A"B'F (4.6)

422 FADNOGHA TA NV —~DEMBERFHDOZITEL
AR D X 5 1CHA T A4 ¥ —2MRH & I3E N, R8BI T2 & 2ic, Z2o0EA D i L
DICEM AL B, Fig. 4-4ICZ DA A=V RF LTS,

t =0, initial position

« U=ty new position
Uz

Figure 4-4 Image of the displacements of the 2 Anchor Points

u ZHiR 1 OEL, uy, ZEIR 20N L, HA T AV —DREALIIRDEY TH 5,
0
0
AL

HATAY—DHEER G o7 LT, HATAY—DiRNZEHT 5,

EA
Tnew == Told + T X AL (48)

RiEI A 7 7HIC S oD X5 ik DIRL &7, HATA Y —o8— b Liffhos— LA
WICHER S 22 IE L. NK-UTWind CHEAEZHE A T v 3,
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5 JKHEEER

5.1 ZEERB®

HATAY—=T2YT — %3 L BRIV R O RaR h IS R 2 18R 2 720
Iy KEE LA - SRR AT o 72, & 2 CHEROMEE, REHSM., HEofRico
WTHET 5,

5.2 SRERER

52.1 A4 T4 VY—DEY KA

REBIENCIZ 3 KoWFE O 7 A ¥ —CEEETLDOHA VA XY -2 KT LIl
7o 1RYZDD 2O T HIZZENENR Y Y —VORILE X T —D Ly TIH 5, £
7— by 7O 5% Fig. 5-2 D X 9 i/ o>Tw 3,

Strain Gauge

_&

Nacelle

i

Figure 5-1 Guywire Settings in Experiment Model

TR RBERNETCHA TA VY —DiRNIEZE#ZEHT 5, TA T4 ¥ —IZEVA
CLEERSTEBY, RUEZFETZILTHIYI L —va vEaiTH, EBICHWZ2TA4 74
Y—oFHEHIL Table.5-3 D X HITRKL T3,
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Table 5-1 Principal Design of the Guywire of the Experiment Model

Item Model
Material Steel
Young’s Modulas 2E11
Tensile Strength [MPa] 400
Diameter [mm] 1
Sectional Area [mm”2] 0.785
Max Tension [kg] 10
Pretension [g] 390

FELATNERL VDR, EBRICHOWAZTA 74V —RIEFCH L TH s, T
oy AE BRI OF A5 ) XA =R LR A T A4 ¥ — DN MEE % T 2 B
O3 BEF Otk ZRE L CHEMAAMRER R L 2T i o kv, 2iid, NK-UTWind
THATAY—ZHHT2DICEHELLFEZ 5,

RO D H5HE A T A4 Y —DFEM 7Tk Fig. 5-3 © X 9 IR d,

/[

| :43.75mm

p
d: 1lmm

L:1344.2mm

|

Figure 5-2 Dimensions of the Cantilever Strain Gauge and Guywire of Experiment

o 2EOHf AR OFHE T BRI —V)
o U REHEDHL S A REL

" _EA_21511><20><2><10"3
a1 43.75

= 1.83E8 N/m (5.1)
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o OTHFHEOHRT N A 1REL
20 x 23

3E] 3% 2E11X=—5—x 1073
o HATAXY—DAIMEE
2
EA 2E11x T 11 x 1073
kg =—= R =1.17E5N/m (5:3)

FHELD B O F BT OEAIME ZIEFE IT KR Z V72 KPP MOZE %% 2 TICHEBE SO
BRETEEZTRWEE 27z LT, Fig. 5-4 X5 cE7 Mt GHEoEb&ENn %)
T %, ZZONEREEET VOIRETET, MEOFHECEA 2 O RO IZZ 20
EZHNITRWEFEZ S,

Anchor Point 1
107.54m
102.35m

anchor Point 2

Figure 5-3 Modeling of the Cantilever Strain Gauge in Prototype Scale

HATAY =DM RIKVTTI & RETTEICHEL TOT REFD S AMRE L ERT
5L, REOEMAIMRUILLT D X S ich o Tz,

. 7,]\\4, ]747 )V\__@quzjil_ﬁj@/“‘\j‘{;éii

Knorizontar = kg X sinf = 1L17ES5 x = 3.59E4 N/m (5.4)

107.54
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o HATAY—DEEITA DN PR

102.35
kb X kgc059 9.55E4 x 1.17E5 X 10754
kverticat = 17— op = Toz ot = S-14E4N/m (5.5
b 9 9.55E4 + 1.17E5 X
107.54
o IRDZEAM N A fREL
ktotal = \/kizlorlzontal + kverttcal = 6.27E4 N/m (5.6)

Froude OFHBHNCHE > TEBEE T VIR L CTEEDOH A 7 4 ¥ — DS 125U

kproto = ktotar X 80% = 4.01E8 N/m (5.7)

EHeDH A4 7 4 ¥ —D~Fi:d Froude DFHLLANICHRE S & IRE T I, Z DELE d = 0.08 m.
WitifE A =m x0.042=0.005m? ¢ 7455720, EDOA T4 ¥ —DY¥ v 7K

Kproto X L
Ebmn,=—ﬁfj}——c:858E12Pa (5.8)

Thbb, BEBRERICHCONETA T A Y — 3740 — FOMBANICHE > TEBEET L
BT 5L 2DY vy /KT 858E12 (3L % 2E11 @43 %) 7425, 2OXHICKEL
YV IREETAMEIRRECHEE LR WO, B ERE 5 T3 ThHniE, %
BlafroZ Ll T& vy, EBEARICE WICHM T 2 EEROT A T4 Y —% Gt L X5
LEAUE, 2 AL L, 20REIE 05m]d bk b b, TOXIARKIEAL
TWEEIA100[m] 5 wDH A4 T4 ¥ —CThhiE, 7=bAIRBOMEIZER, HED S,
BRYORERMEL > TWV2, T Vo zEET, SEOERERD T A 7 4 ¥ —GHIK
Wedhs MRS T Rnwc e ThHs) L5215, KM, XV FREHIA4 T
AX—%bBbVBERETH S, 272 L, BRIz L 2T H A T4 ¥ —72L LTDH
NAE L TEL oKL ZEIZ R wEE 2 5, NK-UTWind THEEZHRT 3 -01C%
DEFE DM CTEproro X XET B RELD, 2T EKRE RRINER LN AEBTHERERT
BEL, BFA D ANT VAN D Z0FHEPFEBLTCLE 5, ZD7z», NK-UTWind T
HATAY— DR E R 72 BT, Y 7 KE 6EILICHTE TS LI,

Ao NEZZ D3 &, fimiIl To@E) th s,

O EEEDHA 74 Y —3IEE IS D (SHOEMRTER) ©, BEHICEH
s, BEEME IS S,
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@ NK-UTWind CHEAEFE 2T BRICRBE C-DIcHI T4 Y —DY v rEx
6E11 ICERIE L 7z, EEREI > S L 7B L W22 H 5 720, IRINEE/NE L
b, TNICOVWTHRDOETHIHT 3,

B EHWOHATAY—2ZETEIBICL YV ZMADDEHCERETHE, 51T, H
ATVAY—DHEL ZDLAEICONWTLEZZVERD 2, ThIFSHBOREL
T3,

5.2.2 1/80 D& HE LR EY

%3 ETKIF I N RLEKET LD 1/80 DORIPEMMEARICH %, Fig. 5-11CiF, *%
nznEstsnz b FEEEe T L EEERIZTRL T 5,

Figure 5-4 1/80 Elastic Similar Experiment Model of the Designed Common Model
COEBER INERRCH ), 27— Ry Y — VR y — L CKET 3, EED

FEHMEZ IR L CERIZEZ BRI T 3 72 TSR v — A CFRIICERIMED 2 7 — &
Ry —vERETL LI Lz, B —205E Table. 5-1 @ X 5 iR,
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Table 5-2 Dimensions of the Steel Beams of Exp. Model’s Tower and Pontoon

Item Dimension Variable Unit
Tower 13.75 x 1312.5 @d X L mm
Pontoon 500x%x 13.75%x9375 | LXwXh mm

ZOoDH AL Fag LRy Y —voillt—20E 0T L& vBOFIIMERCH %%
b, PR LFHFETHY, NTRAPEANDZ & CTHUKE HLEZFHETE 5, 27—
WOWT, WhEZT W T ATAY -0l o fHEE o e — 20 Y I
LR VBOBR AR T b N TRy, FRaS2Lo &I 4 Fasrory Fich
bET 8 Hlox—7y FBHREINTWS, HKalRIcE T 25RO ELTH 5,
Table. 5-2 ICEME T L & EEEAI O FHH %2R T,

Table 5-3 Principal Design of Prototype and Experiment Model

Item Prototype | Exp. Model(1/80) Unit

Displacement 5774 11.25 ton/kg
KB 4.59 57.48 m/mm
BM 16.08 201.46 m/mm
KG 8.31 104.64 m/mm
GM 12.36 154.30 m/mm

Natural Period of Heave 16.6 1.86 sec

Natural Period of Roll and Pitch 20.6 2.28 sec
Flexural Rigidity of Pontoon 2.707E11 8.26E1 Pa-m”™4
Flexural Rigidity of Tower 5.031E11 1.54E2 Pa-m”™4

T 3 ECHI AN RbET A FEEHE D ) R L7z, FEiF. TOFE
HiZdClim@ s —ya vy Tch s, VIARGHCEREOBLEIC & o TiE A% D H L Wi
BH 570, EFEAICEDE 2 X5 ICHEE PO WA NAEED o7 ZABDH L, BT —
&R Yy — v OTRIE I EBRET A SR L 72 b DT, A7k WAKRIM: TG B ANER
LT e3ndd, ZOmEN—Yavofiz AJ)7—2¢ L < NK-UTWind iIc4 v 7'y
b LCEBIERI R AZTT 9,

42



5.3 EERIEE%
5.3.1 EERIGFR

EERZ 77 I v o8y o KF(USP) D Numerical Test Tank(TPN) @ Ocean Basin T%
i L7z, Fig.5-5 ICHWTKIEDRET L3R & %2 T,

Figure 5-5 Image of the USP Ocean Basin in the University of Sao Paulo

KIEDTHFERIZLLT DY TH 5,

@

® © ©

©

KRl DA A 2010 ~

SHE T RE 14m x iF 14m x X 4m

R U D AT H D | B L WIBREF L BB T

HHERNF 1 90% ~ 98% I T % 7230, WK X 0 2072 » R IERE o 557 (20 [min]
~)EATH T &3 ATk

T O JE FAERIPE ¢ 0.5[Hz] ~ 1.5[Hz]
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5.3.2 RERDEZE AT A
Fig. 5-6 IC &\ T, Kl ORISR, FIEY 27 L, R AT %2R,

Floor Mark
EEEEEEEEEEEEEEEEEEErEEEEnE

’

J——

I

EEEEEEEEEEEEEEEEEEEENEEE

Figure 5-6 Coordinate and Mooring System of the Experiment

FEERDAE S 27 L Fig. 5-6 DETD X I Ik >oTwb, Bt THAA TN 4EWMB Y W
Eatt 4 8 (Fig. 5-6 I 3&ATIEAON S, b ) 1 HREIEHohRa I L DL ZA1CH
D, HEBRETORICHEDOF ¥ ) 7L —v a vETIRICHESI LTz, T b DETIC
LN KD RN T — X I T XTI DHEEHC X o TlON,) BV, EFICKREI N
72ALE 13 Fig. 5-6 ICR Y TH 5, IAD I A Fa 7 oofHEic 1, 2, 3 DFESHE2TH
N, ZNEFNZYT 2D TL, Ky —v HATAY—DFSE2ELTHY, EBRT
— Z DFNTICE DT B, AKIESE D © B VES ZHUE CL KK o # (B o IE 5T 130
BHETH 2, BT o b4 5 AR T 2 M IZEEH 5o~ — 27 B33KiEI L TE D,
FRFIC3 ODBRBEOT v —li%E 252 & THNMICHEDO AR A2E25ZERTE S,
FD0, WOABHICIZAS 180° L 195° | 210° . 225° | 240° D57 —AnH B,

BREIIFEROZE T L b O~ — 27 F TORWHETEREL TS, AEETHVLR
AR O ITNRERIL 2.2[N/m]TH O, FEEICERSLO»RBETH L L3 0h o7,
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REOKT- & 7 v A1 —m DY 13 /713 Fig. 5-7 D X 9> T\ 5,

Figure 5-7 Mooring and the Anchor Point

5.4 FTAIEHE
AFBROFHIEE ZLUFOMY Th 5, O St i Fig. 5-8 10K T,

®© MR, ABHRE, @EKEH OB O 6 HRECEIRE (X—7 v  8{#)
@ HATA4 Y —DRNEH) (OF BT = 3 A7)
® 27O TH (OFHRT— 3 A
@ Krvy—volRigehBorTar (OFhT - 6 HFT)
® e (EEmEt4 88
Qi;@
<&

Figure 5-8 Position of the 12 Strain Gauges of the Experiment Model
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Fig. 5-9 ICB W TIXEER T — X OMBELE 2R T,

a2 N

Figure 5-9 ADS Data Acquiring System

5.5 EEREH

AREERClI A D CHENFRRER, BEARGER, HLHRGUER, ARG o 4 5% 5
ML 72,

5.5.1 B@E KK

WK REIZ—E T, B mL ML cnw —EoR) Bz 17— 2FEx h
7-. EHEX 7 — Lo EHHEIF L 6.6[s]~179[s]TH V. EMRr — LD E 2.74mTh
%, Table. 5-4 1T (3FEHY & FEHED PR DEERZEH %2R L 72,

Table 5-4 Transient Wave Condition of the Experiment Model and Prototype

Transient Wave
Prototype scale Model scale (1:80)
Tmin[s] Tmax|s] H[m] Tmin[s] Tmax(s] H[m] Duration[s]
6.6 17.9 2.74 0.74 2.00 0.034 220
Common Parameters
Stmin[%] Stmax[%)] Lmin[m] Lmax[m]

0.55 4.00 0.86 6.25

ZZic, Tmin : —#EOF O /NI, Tmax @ & AEH. H : 5. Duration : ERoDHE
MERFfE], Stmin @ f/NEMERE, Stmax @ S REMEFL Lmin @ R/NEER., Lmax @ i KFEE
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5.5.2 AR (JONSWAP)

KRR F RS 1% JONSWAP A7 P MIC X o T3 7 —RAEHRET b,
e  JONSWAP =27 b LD
w3 4\ @

2
@) = exp |1 (2)' |1 59)

BT X — 2 OEWRIIFEEEM T, F-EMoBRICELCEHI N WS 20, 22T
AL L 722\,

KT —ADEREEG L AEBEEPIIUTOMEY TH B,

e Casel: HEWE ¢ 2.5[m] HERBE 2 9.0[s]
o Case2 (RF—oikiE) : HFEME : 9.8[m] AP 2 13.5(s]
e Case3: HEWE ¢ 4.0[m] HERIEW : 16.1][s]

Table. 5-5 1T (T FH & =40 RHLAE D FEER S % R,

Table 5-5 Transient Wave Condition of the Experiment Model and Prototype

Irregular Wave (JONSWAP)
Prototype scale Model scale (1:80)

Case
Hs [m] Tp [s] % AvSt [%] Hs [m] Tp [s]  Duration [s]
1 2.5 9.0 3.3 2.00 0.032 1.006 1207
2 9.8 13.5 3.3 3.44 0.123 1.509 1207
3 4.0 16.1 3.3 1.00 0.051 1.800 1207

ZZiT, Hs: H&FiEE. Tp: BEBEEW, v :(5.9)i1c/R$ JONSWAP D87 X — &
AvSt : S EERL, Duration @ SE5& D SEHE R

TR & ASHANT D X7 — 2= 27 + AiE Fig. 5-10 @ X 9 i</8 L, KXo TRA02,IRRO1,
IRRO2, IRRO2, (%% ZNHihD@EFEKE, AHAK DT —Z 1, 2, 3TH%, Ab—L4
WREED T H N F = IERICKE WdR LTy, RO, BREEANO L 2 5
e =27 TE, AREAFICH NS & TALF =2 2T/ R b, @EKEDEA.
» 5 PEIHFH c = AV ¥ — DML TH 5, WHIOL &) Dlix, White Noise D
N —RRZ AT, BWEKELY) IICHRZZIANVEF—ZHL TSI LB 5,
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Figure 5-10 Power Spectrum of Transient and Irregular Wave

5.5.3 RAIK

HIHR RS F 13 G5t 18 7 — A Z3ET 5,

. (e EEFEE) 6 7 — A :Heave /T A DIEZ 2 72012 K EHA % —7E (16.35[s)]
—Heave /IO EAHEI) & L. #5E (0.5[m]~6.0[m]) 77 %% 2 CEfi L 7= 5

TH 5,

o (FIBBUCEFER) 12 7 — 2 mz—iE (1.5[m]) & L. #HH (6.0 ~17.0s)
720 2 2 CJEABBUCE RAO Zii eI Efi L 7238 < dH 5,

Table. 5-6 1T (3 & DA 0 FEEREM 2R T,
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Table 5-6 Regular Wave Condition of the Experiment Model and Prototype

Regular Prototype scale Model scale (1:80)
Wave T(s) H(m) Steepness (%) T (s) f(Hz)  H (mm)
1 16.35 0.5 0.1 1.83 0.547 6.3
2 16.35 1.0 0.2 1.83 0.547 12.5
3 16.35 2.0 0.5 1.83 0.547 25.0
4 16.35 4.0 1.0 1.83 0.547 50.0
5 16.35 5.0 1.2 1.83 0.547 62.5
6 16.35 6.0 1.4 1.83 0.547 75.0
7 6.00 3.0 5.3 0.67 1.491 37.5
8 7.00 3.0 3.9 0.78 1.278 37.5
9 8.00 3.0 3.0 0.89 1.118 37.5
10 9.00 3.0 2.4 1.01 0.994 37.5
11 10.00 3.0 1.9 1.12 0.894 37.5
12 11.00 3.0 1.6 1.23 0.813 37.5
13 12.00 3.0 1.3 1.34 0.745 37.5
14 13.00 3.0 1.1 1.45 0.688 37.5
15 14.00 3.0 1.0 1.57 0.639 37.5
16 15.00 3.0 0.9 1.68 0.596 37.5
17 16.00 3.0 0.8 1.79 0.559 37.5
18 17.00 3.0 0.7 1.90 0.526 37.5
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6 EERT—2DOMITRU NK-UTWIind ZH UV :-EE

ARETIH, FTEBETHEONZT — X 2T L 72285 NK-UTWind TOHEFIHEAER &
el L, B =8 L WEEE (T4 74 XY ——}) ORI %, £ DRICELR
DIENTAE R ICHI N 2B R 12T NK-UTWind Z T A W AEEEE %217 - TH
3,

6.1 BHENHERAER
o EhHlIbT Ak
e Surge
TFRDSERHREE D O 5H 2 FAMR 3 5. % DR IFRIREE S 4 % gl 91 fff &
LI LICXVEHEE T, RRVIT — 255 HEHEF BB L EWTE L Z
A b—DF — & Z3EH L T Matlab ¢ FFT @7 #1795, (Matlab 13 Excel & (%
#E\, FFT i@ o 7 — 22 13 HlIBR 25 72 )
e Heave - Pitch
TR E- R RE D O EHM 2R3 5, £ D%, i+ 7 4 Bz smiil i ic i L
MBI T EICL ) ZNZTNOENEZ FE XS 72, BIT/7iEIE Heave O
BHLHELTH B,

o BFRFIK U FFT fATRE R
Fig. 6-1~Fig. 6-3 i< H HBMEAER IC 351 2 £EE) 0 FHAIRE %5 & V% @ FFT i
RERd,

Time Series of Surge Decay Test FFT Result of Surge Decay Test

10 9
at
X 007324
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Figure 6-1 Time Series and FFT Result of Surge Decay Test
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Time Series of Heave Decay Test
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Figure 6-2 Time Series and FFT Result of Heave Decay Test

Time Series of Pitch Decay Test
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Figure 6-3 Time Series and FFT Result of Pitch Decay Test

EEx & NK-UTWind & O HEg

NK-UTWind CO &SR % Table. 6-1 12 & TR,

Table 6-1 Comparison of Natural Period between Experiment and NK-UTWind

Item Exp. FFT Result Prototype
Surge 13.65 122.1
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Pitch 2.28 20.4
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NK-UTWind  Error (%)  Unit
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16.6 1.2 Sec
20.6 1 Sec
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Figure 6-20 Influence of the Elasticity of Tower and Pontoon (Direction 0°)
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Figure 6-29 Strain at the Pontoon’s Root and Middle (Direction 240° )
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Pontoon1 Root Strain (180°)

NK-UTWind
@ Exp REG

bt
w v
T T
.

N
o
T

el
w
T

-
T

Pontoon Root Strain / Wave Amp. (us/m)
N

o
3
T
.

00 5 10 15 20 25

Period (s)

Figure 6-30 Strain at the Pontoon1’s Root (NK-UTWind vs. Exp., Direction 180° )
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Figure 6-31 Strain at the Pontoon1’s Middle (NK-UTWind vs. Exp., Direction 180° )
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Pontoon2 Root Strain (180°)
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Figure 6-32 Strain at the Pontoon2’s Root (NK-UTWind vs. Exp., Direction 180° )
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L

Figure 7-1 Three-View Drawing of the Designed Case 1 Model
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Table 7-1 Principal Design of the Case 1 Model

Item Value Unit

Displacement 5784 ton

KB 4.59 m

BM 16.05 m

KG 8.32 m

GM 12.33 m

Natural Period of Heave 15.2 sec
Natural Period of Roll and Pitch 19.2 sec

Heave & Pitch O EGREEIZHERETE 5 Tld7e {. NK-UTWind THHBBHEEIC X

Doz fiTH %, Fig.7-2 & Fig. 7-3 122 DFERY|Z /R L TW 5,
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Figure 7-3 Time Series of Pitch Free Motion of Case 1 Model
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Figure 7-4 Three-View Drawing of the Designed Case 2 Model
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Figure 7-5 Time Series of Heave Free Motion of Case 2 Model
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Figure 7-6 Time Series of Heave Free Motion of Case 2 Model
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ETFNDOTEHIL Table. 7-2 DE Y TH 5,
Table 7-2 Principal Design of the Floating Model

Item Value Unit

Displacement 6024 ton

KB 4.67 m

BM 11.53 m

KG 8.09 m

GM 8.10 m

Natural Period of Heave 15.0 sec
Natural Period of Roll and Pitch 22.4 sec
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Figure 7-17 Frequency Domain Response of Guywire’s Tension of 3 Models (60° )
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