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Abstract

This paper studies the model reduction of offshore floating wind turbine. Firstly, we use the
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measured data to construct the switched linear discrete time-delay model of offshore floating
wind turbine. Secondly, we propose an index that can estimate the finite-frequency index, and in-
troduce some relaxation matrices. These methods can obtain finite-frequency performance condi-
tions and stability criteria, and realize the transformation of turbine model from high order to low
order, which reduces the conservatism and computational complexity of the results. Finally, a
numerical example is given to illustrate the effectiveness of the proposed method.
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AR, RREAE Jy—Fh ] PR A= BRI A A thE V0 ) ORI SZ BTG . BEE BRI R &, g B3
XRHUR A — B AR RO BT TR BB “Brh 7 Bk, T EsFFN RS
A2 i3k 5 i b SO K R

g R BRI & sy, 1T B XU X — T B FET I (N U 2% b X B2 oK & B AN
TR AN, InSeE . PEL HA 0BG FESE(1] [2]. 2017 £E, SREEZFAMA RS E R T
HF R B R, IS T AEIBRR I O N I [3]

BRI MR IR, I RS EAT N IR Ee WAL SE B AN AT B0, (R AR A v — A
56 3 AR TSR A SO PR I B AR o XA 5 R {5 FRAT 06 200380 e e 438 3 P 2 1l g v 0 e AT Hh &2
BEM A IE G 1E I BCA AL 4] 8 T HT TR EE WL 2 3l (pitch motion) 73 B ) 44, SCHR[S]E
H 7 HEE B m REBEA, SCER[61ME T mbrRaEUEBa . N 17tk Fahismlds, SCER7]E
3L T = HHEB-DOF)al /124858, X & i (platform pitch). ¥ 225 #}H tower tilt)s TMD (185 & FH
JE#R)IZENESEAT T T IR T BB R G SCER[SIE MBS H HEE s &k 7 =
A, BT TMD B9\ - 3 - YR (surge-heave-pitch)z)) /1R, FF I ZAE R IT S E0R . £i1X
Lok, FAST Ml GH Blade A fifiAT 4 il 77 % . IX IR AS0E % FH T X1 diae sl . 330
HE Bh 48 K35 1 AT 9]

TEVERNZ, BHMAE EFARPHRH DR, KT BRI FEEPENNTH: — A&7 R
MR T 20 e Rk AR TR SE BT s 5 — AN AT et m] AR 1 a 4% 1 28 LAR/D A T4 . XA 72 0 1)
BER T2 FURR . H T KLE) 28 S B S TS A A S A 1) J,  anfepxd B 2B X
NI AT BB OB U B 2 Je, X2 FRATIE ST A

BRI H RS —MEP RS, 151X R GRS F L 245 € BIFRE(I W1, Hoo. Lo, L2
VR AFEENNE R T — MR R4, M 3O TRIB RN 1) 5%, an-ParElE10], B
AEWHE[11]5 . BT A ERGE T EXRBURE AR RS RE, BRI IRAT 9 AN FF& AR 1 4t
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oo R AR R A
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Figure 1. Schematic diagram of offshore floating wind turbine
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B 1 Yh5E RGN (4,4,8,C,C,, D) MITHINHEEE 0, 3 HEM BRI U y >0, BT

TR SRR ) 8 T LA 21 /%JEEI’J WEE o R I«
min y
subject to (6), (7) for middle frequency 3 <6<,

I SR 2 LA B2 AR, AT LU B) KIS 5, SRAGASE PRI, NSRS (6)FN(7) AT AR o L
REANZE AL, HEIfE T Matlab o LMI T HAG #7185
4. RS

BEXS T QDM 1 Brliak iR, R N SE B A\ H A5 5 B3 T B A 1 s

Table 1. RMS value of input/output signal
F 1 ARG ESHHYARE

PN RS i WlfEY (=
RMS WaveElev 0.7153 m RMS PtfmRAyi 0.3046°/s°
RMS TmdXFext 448 kN RMS YawBrTAxp 0.4893 my/s’
RMS TwrBsmyt 2.8407 x 10* kN'm

FH MATLAB RGN THA, n] A FIREeE A b B IO Ui 5 Ge (1) B B S o) D) e 2R ARG 2 1]
ARG
[-0.6512 -1.3334 -7.9930 -7.5420 -4.0766 —0.8824]
17232 3.6046  11.0273  10.5765 5.8792  0.3597
13282 2.0411 -2.8111 -4.8061 -1.9186 —0.6961
38134 63878 103949 63907 4.1020 —0.1021
1.5863  0.8134 —11.3183 -11.9224 -5.9828 —1.5577
110.7378  16.0277 20.4425 10.9588  7.5507 —0.7434 |
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Table 2. Finite-frequency performance index y

% 2. PRI BEIEHT 7

4 LF(|6| < n/6) MF (/3 <|6| < 57/3) HF(|6] = 57/6)

ik 2.4500

1.6482 2.2406

M EZRAT U 1, ET7 AR A BRI BEAE TR AR I MOCR edf o JF Ho T RiME R 1, 3RAI7E A
JETIR v A ) B B

MF(n/3<|0|<57/3):

URIRATH A, =1.8984, 4, = —-2.3962, 4, =—0.0021,4, =0.0027 , FATAI LAF R4 LN S50 B %

M 24
8.7239  6.1333  2.5708 3.1337  2.0073 —0.0542
A =|-11.3728 -8.0289 -3.8005 |, 4, =|—-4.6003 -2.9800 —0.0208
4.0053  3.2578  2.5492 1.6568  1.0950  0.0722
-0.0054  0.0007 02157  0.3385
B, =| 0.0089 —0.0010|,D, =| 0.2961  0.1915

—0.0040 0.0004 —0.1527 -0.1574

42,6262 15.9988 —42.8641
C, =]43.3276 15.1828 -42.9184|,C,,
23.6292 42.7680 75.4706

1.7522  —4.4973 —17.6435
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B, =| 0.0089 —0.0010|,D, =| 0.2962  0.1915

~0.0040  0.0004 -0.1526 —0.1574

42.6452 16.0123 —42.8614 1.7747 44845 —17.6475
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Figure 2. Step output response of reduced order system
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