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ABSTRACT: Floating offshore wind turbine is the key and
fundamental equipment for obtaining wind energy on deep
sea. Because of its large floating base motions, floating
loaded by
hydrodynamic and their coupled actions with the structures,

offshore wind turbine is aerodynamic,
and is very complex in dynamic characteristics. Therefore,
study on the dynamics plays a very important role in the
design, development, operation and maintenance of floating
offshore wind turbine. This paper introduced briefly the recent
research progress of the dynamic simulation analysis of
floating offshore wind turbine from the aspects of
aerodynamics of wind turbine body, hydrodynamics of
floating base and wind-wave-current-structure coupled
dynamics. The results and characteristics of the current
research were summarized, and the research trend in the
future was shown, providing a reference for further

investigation in this field.
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Fig. 1 Four types of floater platform of offshore floating

wind turbine
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Tab.1 Softwares for coupled dynamic simulation analysis of offshore floating wind turbine
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FAST NREL BEM/GDW+DS  Airy+ME, Airy+PFtME  Modal/MBS+FEM Qs
ADAMS MSC+NREL+LUH BEM/GDW+DS  Airy+ME, Airy+PF+ME MBS Qs
Bladed (Advanced Hydro beta) DNV GL BEM/GDW+DS PF+ME Modal/MBS+FEM Qs
Simo+Riflex+AreoDyn MARINTEK, NREL ~ BEM/GDW-+DS PF+ME MBS FEM/Dyn
HAWC2 RISO-DTU BEM/GDW+DS  Airy+ME, Airy+PF+ME MBS+FEM FEM/Dyn
3DFloat IFE-UMB BEM/GDW Airy+ME FEM FEM

VE : DS FoR B 4 238 (dynamic stall); MBS 7k £ 14 £ 4t (multibody system); QS 7 1 i 45 1% (quasi-static) ; Dyn & 78 2l 45 12 (dynamic) ; FEM &7

£ BR 76 (finite element method) .

Quallen Z£C9%+ OC3 Hywind 5 % 3 17 CFD 7 #H it
AT, e S 7 i A AT AT 5
I 5 FAST BRI THS 45 Rtk A7 T 8. Tran 5607
53R FH CFD (1 8 2 W k% 4 AR AN FAST B 1
SRR EEI, SPEET 6 B E s 1)
W IN ARSI AR 1) 2 b i = AN o1
F R I 1) 6 [ I 3 5] M KA iz
R, 7EALM FEAE B3Rt T —FhdEfass
;OB £ BT (unsteady ALM, UALM), Jf #£
OpenFOAM ¥ & L F| | W #H it 3K fi# #% naoe-
FOAM-SITU #1 UALM 5 % 30 XML ) ) 71 2 3t 47
BT B, BEFLT A WIS MR 12 3 i RUAL
M. %R, RBing . Li S0k T
OpenFOAM V- & JF & | 3K fit #% FOWT-UALM-
SITU, HFFRRNKE-Sah-Hi%E RGN G 3)
FIEAG BT . Huang S54RI FIZ R i 28 %) spar 214
RTS8 KB IR & T B oA, W5
RORERA AR KBLIEE 8 & S 8h 2 ERR A
[F) 7 1) 32 3 (4 AH EL 520 o A 2 A S5 FH 12 R A
FELILT P B KB 1. WL B s A BE R
RGBSR, 24 7 |G BILRX OC3-
Hywind spar NREL 5 MW JXUFLHE & o B2 [ 52 1
Wang 254 H FF & 1) Simo-Riflex-DMS 3K fif 5% 2
TR LN AT JA B, AT T AN E RS R
5 MW = B4l =R I BE L 3 5o =) R B
UL T FAST PR T4 AR XML T REEH)
IKENII-[Bh RGBT ER T, Kt
KH PR EE R SRR R S R AR, 8
S AR R ] PR A A % A P A 3 T e R
WEFE 15 MW spar i 2GR 3] 77 2 0] 3R 55

Cheng™'Jf & T Simo-Riflex-AC #§ &5 >R i 2%, FT
xof 2 BV SCRHLEAT @A A7 Ho 1T 5. Barooni
EEUTE R TR R ) 2 A O B s,
EF UL PNV INUE A SY DALy EiLN
BARAVER BN /1%, LA RMABHE) 1%, #
FEAREEYIX FAST #EAT 0T K, BIN Timi it
HED, R TRER RS, FIHE
BERAXEAZN 7, SLHLT XGRS B
AN M R IABEAE R T spar i XML R 4L )iz
eI A
4.3 ¥ EERVBE S IR BT
Liu Z5*JE T OpenFOAM A1 543 i 17 A
I 1) 3% 27 6 38 20k KU 77 A0 35 1 5% 0
Zhu %5 H Javafoil. WAMIT. SimMechanics 5§
BRAE T BT 1) — b B A e i XL AT T
KB -IK Bl - 45 k-3 8 & 3h g S AN 5y
B, Hor O RIREERY, RG] I PR R A
AIE H MPM RS, I VR 87 s Wi R {51
THHE. MaZEP B B KGRI SEH, &1 AQWA
B XML IR AR Bl 3 2R RIS & 8,
R OB IE A M FRAR A BEAR R, 5
4341 1 TLP F1 Serbuoys-TLP ¥ XML I N, &5
RAZW], Serbuoys-TLP feA RiHh 0 il KAL) A &
i85, Ye S @ ST | LA A ML IR 3] 7)
2, AREPIRE G B E RGN, A
W H Ra &8, 058 T FAXWLIE IR
R RATRE RGN T s 12 m R, 25538
KWL, AL & Z 18] A BAE F X XL
(K12 775 W N AR K. Li S5597E S 8) 11-7K 3 7
A TH E A FAST 857 T DeepCWind -3 2



254 ERGERASE: W8 LESAWLBN )2 BT i R

Vol.43 No.2

7 KAL) Bl 7K Bl -2 ] - 3 M 25 M R & 30 )
S EAERL, WA T T A R BT V) I 5
JEE RN A PR 3006 AL g 2 i 82 R S M)

T U EFEPIEFAST V& BRI A3 11-7K3)
T-¥EH R G- RWL S B 1R AR LT, i
BT T AN AL R 4 0 SR AR 2 R 4
HARE T 51 S () KL Bl e S, G A AN S 0 i L5
TR FH JONSWAP 15 4E i)l . 4% 92 555451 F FAST X%
PR HE A E F R ) TLP 35 20 R 30 77 2 i 7 38
17 TS BB, AR, KRR /)
RS AR FHAOE K 1 UG 1R A0 i
Bz, WK T HETK IEAE. &k A
T — R AL ) 2 Sr A gk R 2 R A
HALTASHLS . RAEAL. 6 RG0SR
Bl G 3 )AL, JFd i ROk g AL A 5
g R AVHUE v 5 25 IR T U A B AR A AL
PEo BRSSO B ALRES A B E T K 8-
KB435 K =42 1) 18 & I 42 17 ER2 FF DARwind 155
LA W77, WEFL T OC4-DeepCWind 278 2077
RN BB BEJE R PE S FLAE A . 4 4E 4507
LT RIRBCEAE R T AL N Bis sh 7 R
T o 2 M I A IV Rk e I R K v
THE T F ML 2 I R 7, 7 H CED )i
HAGH 7 &R )JE 2%, Leimeister 255 L OC3
spar % 20 UHL ) oF S A 98 v 9, 3e ik 1 A
MoWiT (Modelica for Wind Turbines) X} X #/1 < 2)
717K BN 73— ] - 45 ¥ 5 58 A 8 B 0 31 o A Y
Bt /1. Ma ZE59%F OC3-Hywind spar NREL 5 MW
A RMLEEAT T8 i 5, K538 71k
BEM it 5, 7K3h/17E ANSYS AQWA H K = 4k
FmBEIRTHE, WEER AL I ERA, 4K
B, B IR B B R g0t v XL K T ig
B AR A IE B #7427 AR EIE A . Zhou
ZEOR I E OpenFOAM it I ¥ & 11 50 f1-7K
B -4 55 CFD K figds, 07 HAFT 7 BRI
IR BE FE XTI ALK B ) 22330 ) 2 B 52 .
OC6 B 7t 1l H 47 B0 H 5 A1 s 3 W) 2 H s R 91,
CFD #&1t 7 mkE FE i 3h J1 05 AR, waflk 7
i TS R (i — o A O T A A SR AT Bh A7 2
I R TR AN 2 5 0T TR 2 A 22 A0 ah £ Pl )32 F5 00

b5 518 4 FEAH T,
4.4 W RSV S RS RS

TEF 37 2R ALBN 77 27 4 il 4 5 5 A 7 T
EAEIFE T OREMWE S TA/E. Pustina 5
SE T PRI SN i IR RSB 10K 3h -
Pl 7e ARG B 1AL, KANLA Z MR R,
KBTI B RR R TE, KB E T HRIRNE
R T AR TR0, 42 i) g DA BE A A0 R F LA
REGIRE, PiRSRERY], EHEE— BRI
T0, ] A A R ) 1 L T 28R 2 A AT (1 BT
Han 255 R B XS HE 77 ok 32 il 7 20X L5 il
TEIRIAANREIE T 1R AL, CAS/ N R 45 2K
REER KR D& 8 B br, Wit 7T&M%E-—
RT3l 8%, 78 FAST B4t 6k 5 MW XL 32k
1T TUTE M, G5 R R, 2l 28 1 428 1 RO 4
Ni#iE . Sarkar 5% Xt spar BUF XML, R T
— BT A S AR I s o) S, AR U Hb I T R
Th 2R ANPE /N G5 A6 3 f X — X8 A — e FE R T
J& B bR, K%K 07 JAE FAST B bR 4%
HIASHEAT T LLEL, SRR, RIS AE KRS
VB IR B LA SO i 4 i 1 . Roh 2510 F1 H
FAST fl MATLAB/Simulink B & 15 &, 7081 7 &
[F7] A 4247 1] 25 % NREL 5 MW JXUHLFT OC4 238 =X,
LA 2H B v RN LA B ) 5, S5 R, i
9 QR A 2 37 AR 4 o) S5 2 b PR T i T
RMIERGIZ B )RR . Park 25°7E FASTv8
FER TINS5 i p e, %5 R AR LR 13
J1%, @ 2 bR AR B w3 52
PSR AEBR B 28 BT S48, /i T B8 #8980/
JAMLHG J5 77 ) A A5 5 16 (R)32 Bl B R B (1 465 ¥4 9
557 37 A PR 2R AT 2R« Ghabraei 2572% FE TLP
JAMLIRI 7K Bl 7 B n o 22 A i 2% o 12 5| b 1) o i
A, AT ML A AR B AL,
It 5 FASTVS 17 B 45 5 (1) FL B 560 0E T B8 (1) &%
PE, FIHEENEAR R T AELe 30 )5 77 F2 13 oA
filt, AT T R RS . RIS RS
G RE 9 57 BAn R RE e, 0 3L R 2 it 1 T
FRIRES BT LR T 2

g b AL RR LS5 MR A B ) 50
FAE TN ATt 7RSS 0. KBTS RS



Ha3E F2 M

K B OB R 255

ey 2z Ta) R LA R R, X i B RO B TR
. stk e A A PR e AT B TN L dBAT I
R PR A BRI 5 4 S5 BT B L. HAT
GRS W IWARISTREY O R DA S VA SIS
MR S 775, Rt BB EE T BEM U5
AR, KSR R EE TR R AR
AFGREL I, MK I ARM RS TR L, Bk
BT — R IR, & T A RS 1 4
Ho RS BERBE1E T KAL) 07 53 #r e
W WL E T KA MPBARIZ ST R A, 5
HI e — € 2. IR EEIRAH —E
FAR AR, XU ATGR IS 37 AR B LU R
7% CFD J7 i IR AT LR 2R PR R At S
A EAR FHTSCE — TR 5, e B AU sk
W, iR ER R A T i, 2 E AT R
WAHLEN D) BT B R R TT 2 — . 3F3
IR itk K K J3E 3 Bl s 3l ek ey A 3 15 77 A K
ENIVEZS), BMaHAS MRS, (1545
e 2 2%, HErPE RS iR i
B BUNSR R SOP A, 80 T RHL R R
IIMTIRIRESEE o SN % B0 A5 45 K 1R 57 7 i KON
A, X I RO T B AT K IR RS i)
FERHLE R, Pt 7 3 SR KGR T 46
RGN A H BB E R —. AR
LA A K A 2 B A 4 30 10 X2 25 o B e (D
R P, S22 B, JE s
127 AT 2 B AR R4 ] (U A ST A2 e 4 )RR A
BELJE %8 1K) = e sh il M R BE v A P 1R 3 7 A4
RV ARG A 2 A S H AR 2R H 5%
Mai &, Bt Re IS o sl RO . B2,
H AT S8 i L sh 120 7% BOREL
Je C IR I R B H a0 i 4 A x e B UXBLE
BT R B HEAE, e B PR
A AL R DAk U TP ] TN
R B — R 5B TR M AT A

5 4w

e ERBEZE S RO, TR ) 2 TR I it
ZESRARHR X RE A& oD B HE IR e SR 2 260 i 7%
HKRHUE A G Ll R e a%, RECAH

AECEILEDAIZ AT, BRI AR, Bt
WA R IEZ B T AR A EMR .
TR ARG A FWRE. SN %
P, HAEH By sUR LIt R R e AN mT >, Ak
F AR BT . STk FE LS
A AT SR AT T (R R, A5 E ) 3
BRI

D it RN 3 71 540 B b
K53+ BEM AR EW, TRtk 1%
7 B3 BT 3R T R o 5 25 AR A SO B4 it 2
w, W 5803 TR as G, @K
b FE PR AR R Sk S B 7 SR RUTR It 45 M R 5 3 )
A H.

2) CFD P& i R IR RIR i, (AR
AL TE Ry B S P SRR S5, 45t SE kG 1 1
IR, 5 AR EARRE, Wik
AR LR BN 7 S B A A5 R, CFD 7R IR UK
WLBh 3240 B BT 1 1A S K iR V2

3) Bl 7 SRR KT AR R
TR, AR A KGRI TAE RS Rk
2 PSR W W | KR NS R AN v R e D
A AT AR LM B 7 Al A Mk it — b
RIE, 715455 B T 0K B % 7 SR L
FOTIEREA R e iz .

4 FFRIEAREE R HESCRR. itERE
VIR M LR, @R m A S G
TN E) )5 R, LR IF R EIR A3 )
SRR A, AR H R R bR XL R SR .

22 3R

(11 T7ifEpk, 28, ¥4, %, i LiEURHEh -k

RG], J1%EET], 2017, 38(3):
385-397.
WAN D C, CHENG P, HUANGY, etal. Overview
of study on wero- and hydro-dynamic interaction for
floating offshore wind turbine[J]. Chinese Quarterly of
Mechanics, 2017, 38(3): 385-397.

[2] IEA. Technology roadmap: wind energy 2013[R/OL].
(2013-10-04)[2022-02-04]. https://iea.blob.core.windows.
net/assets/259¢726a-348b-4a3¢c-9580-286eb365c098/Wind
2013 Roadmap.pdf.



256 AP W LRI 2 BT R R Vol.43 No.2
[3]1 G, KFR, 5k, S5 i L REETTIR AL e AL technologies and local hydrogen production[J]. Zhejiang
HRIUIR Bk Fiay(3]. s miaRe, 2021, 6(1): 1-6. Electric Power, 2021, 40(10): 3-12.
YI K, ZHANG Z L, ZHANG H, et al. Technical [11] MICALLEF D, REZAEIHA A. Floating offshore wind
status and development trends of numerical modeling for turbine aerodynamics: trends and future challenges[J].

(4]

(3]

[6]

(7]

(8]

(9]

offshore wind resource assessment[J]. Distributed
Energy, 2021, 6(1): 1-6.

B, BT, VYRR, . FETEREANT A ]
A EL IR K B X L R G AR X PR S 2B L )], R R
GifRd S, 2022, 50(2): 60-68.

YANG H, ZHOU Y S, XU Z H, et al. Asymmetric
fault ride-through of a direct-drive permanent magnet
wind power system based on the control of energy
storage and sequence components[J].
Protection and Control, 2022, 50(2): 60-68.

B, hESR, R, 5. AKEE IR ALAK
HOR 28 AT FE SRR (0] HELD TRRHOR, 2021, 40(2):
75-85.

FENG Z M, SUN G Q, TENG D H, etal. Reviews
of LVRT technology for D-PMSG[J].
Engineering Technology, 2021, 40(2): 75-85.

TR, Fa4¥, B, EEER SN T AT
W], EEE TR SRR, 2018, 5(SD: 220-225.
WANG B, LIHT, TANG GY. Overview of offshore
floating wind turbines[J].
and Technology, 2018, 5(SI): 220-225.

Rk, HEEE, M, . RKEBOE F R & R 5
T R S R[], BT, 2020, 48(3):
30-38.

YU H, XIAOPY, LINY,
voltage ride-through strategies for offshore doubly-fed
wind farms[J]. Smart Power, 2020, 48(3): 30-38.
KGR, A, BT TR BALALINR A
JEaR LRI, A UREIR, 2020, 5(3): 39-46.
LIU X H, GAO RJ, XUE Y. Current situation and
future development trend of floating offshore wind
turbine[J]. Distributed Energy, 2020, 5(3): 39-46.
LI, XPHPE, M8, . BRIk, b S
N I’ ARG T, KRR,
2022, 43(1): 54-64.

JIANGHL, LIUY X, FENGY M, ectal. Analysis of

power generation technology trend in 14th five-year plan

Power System

Electric Power

Ocean Engineering Equipment

et al. Review on high

under the background of carbon peak and carbon neutrality
[J]. Power Generation Technology, 2022, 43(1): 54-64.

[10] 75N, &3hi7m, AR, 5. il BRI KHRIEH

TR 5 b il 0 K MR (0], WL s, 2021,
40(10): 3-12.
WANG XL, ZHAOBY, ZHENGYJ, etal. A general

survey of offshore wind power generation and transmission

—
—
[\S]

—_—

(13]

[14]

[15]

[16]

[17

—

(19]

(20]

Renewable and Sustainable Energy Reviews, 2021, 152:
111696.

CHURCHFIELD M J, LEE S, MICHALAKES J, et
al. A numerical study of the effects of atmospheric and
wake turbulence on wind turbine dynamics[J]. Journal
of Turbulence, 2012, 13: 1-32.

CHURCHFIELDMJ, LEES, MORIARTYPJ, ectal.
A large-eddy simulation of wind-plant aerodynamics [J].
AIAA Paper, 2012, 1: 1-19.

R i R BB R KR i X R 4E[D].
MEIRIE: ME/REE RS, 2011.

REN N X. Offshore wind turbine aerodynamic
performance and novel floating system[D]. Harbin:
Harbin Institute of Technology, 2011.

JA#A, TR ASE R B RIS AR E F

WMAVEBL L[], KB IF A R A, 2014,
29(4): 444-453.
ZHOU H, WAN D C. Numerical simulation of the

unsteady flow around wind turbines with different blades
numbers[J].
2014, 29(4): 444-453.

JAH, BASGE, Rk, ERISKEE N RIIHL=4ER
SRS TERIA O BUEARPL[T]. WEETAE, 2015, 33(1).
90-99.

ZHOU H, ZHAO W C, WAN D C. Numerical

simulation of 3D viscous flow field of wind turbine

Chinese Journal of Hydrodynamics A,

under nonuniform wind[J].
2015, 33(1): 90-99.

LIY, CASTROAM, SINOKROTT, etal. Coupled
and CFD for wind turbine

explicit

The Ocean Engineering,

multi-body dynamics
simulation wind

Renewable Energy, 2015, 76: 338-361.
SANT T, CUSCHIERI K.

aerodynamic models for predicting the thrust and power

including turbulence[J].

three

Comparing

characteristics of yawed floating wind turbine rotors[J].

Journal of Solar Energy Engineering, 2016, 138(3):
031004.
WEN R B, TIAN X L, DONG X J, et al. A

numerical study on the angle of attack to the blade of a

horizontal-axis offshore floating wind turbine under

static and dynamic yawed conditions[J]. Energy,
2019, 168: 1138-1156.
XUREE, BRAR, JLSCH, %, BT HARw R T onENTE

AR XBUSBERET7T[T]. R LRE, 2021, 39(5):



Ha3E F2 M

L S

257

[21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

16-27.
LIULQ, CHENDY, SHEN W J, etal. Study on
aerodynamic characteristics of floating wind turbines with
unsteady panel method[J].
2021, 39(5): 16-27.

CHEN Z W, WANG X D,
Numerical of

performance of floating offshore wind turbine under

The Ocean Engineering,

GUO Y Z, et al.

analysis unsteady ~ aerodynamic

platform surge and pitch motions[J]. Renewable
Energy, 2021, 163: 1849-1870.
ZHOU Y, XIAO Q, LIU Y C, et al. Exploring

inflow wind condition on floating offshore wind turbine
aerodynamic characterisation and platform motion
prediction using blade resolved CFD simulation[J].
Renewable Energy, 2022, 182: 1060-1079.

KIM S. SWIM 2001:

offshore platforms,

frequency-domain analysis of
user manual[R]. Cambridge,
Massachusetts: Massachusetts Institute of Technology,
2004.

KIM S.

analysis

MOTION 2001:

of offshore platforms,

time-domain response
user manual[R].
Cambridge, Massachusetts: Massachusetts Institute of
Technology, 2004.

KIM S. LINES 2001: nonlinear static & dynamic analysis
of mooring line/riser/tether arrays, user manual[R].
Cambridge, Massachusetts: Massachusetts Institute of
Technology, 2004.

DUNBAR A J, CRAVEN B A, PATERSON E G.
Development and validation of a tightly coupled CFD/6-
DOF solver for simulating floating offshore wind turbine
platforms[J]. Ocean Engineering, 2015, 110: 98-105.
NEMATBAKHSH A, BACHYNSKIE E, GAO Z, et
al. Comparison of wave load effects on a TLP wind
turbine by using computational fluid dynamics and
potential flow theory approaches[J]. Applied Ocean
Research, 2015, 53: 142-154.

UZUNOGLU E, SOARES C G. On the model
uncertainty of wave induced platform motions and
mooring loads of a semisubmersible based wind turbine
[J]. Ocean Engineering, 2018, 148: 277-285.
BRUINSMA N, PAULSEN B T, JACOBSEN N G.
Validation and application of a fully nonlinear numerical
wave tank for simulating floating offshore wind turbines
[J]. Ocean Engineering, 2018, 147: 647-658.
CHEN L, BASU B. NIELSEN S R K. A coupled
finite difference mooring dynamics model for floating
offshore wind turbine analysis[J].
2018, 162: 304-315.

Ocean Engineering,

[31] XU K, SHAO Y L, GAO Z, etal. A study on fully

[32]

[33] ULLAH Z,

[34

[35

[36] QUALLEN S,

[37

]

]

]

—

—

nonlinear wave load effects on floating wind turbine [J].
Journal of Fluids and Structures, 2019, 88: 216-240.
XRBAE, TEE, MHR, S5 R RWLERL SR KE) )
T BAME B T [J]. /KB I SR, 2021,
36(6): 811-816.

DENG S J, NINGD Z, LIN L,

investigation of higher-order hydrodynamic loads on

et al. Numerical

offshore wind turbine foundation[J]. Chinese Journal of
Hydrodynamics, 2021, 36(6): 811-816.
MUHAMMAD N, CHOI D H. On the
importance of nonlinear hydrostatic stiffness of offshore
floating wind turbine platforms[J].
Research, 2021, 113: 102730.
ROBERTSON A, JONKMANJ, VORPAHLF, etal.

Offshore code comparison collaboration continuation

Applied Ocean

within IEA wind task 30: phase Il results regarding a
floating semisubmersible wind system[C]//Proceedings of
Offshore and
Artic Engineering, June 08-13, 2014, San Francisco,
CA, USA. New York: ASME, 2014: 15.
JONKMAN J M. Dynamics modeling and loads
Ann

the 33rd International Conference on Ocean,

analysis of an offshore floating wind turbine[M].
Arbor, Michigan: ProQuest, 2007.
XING T, CARRICA P, CFD

simulation of a floating offshore wind turbine system

et al.

using a quasi-static crowfoot mooring-line model[C]//
Proceedings of the International Offshore and Polar
Engineering Conference, June 30-July 05, 2013,
Anchorage, Alaska, USA: International Society of
Offshore and Polar Engineers, 2013: 268-275.

TRAN T, KIM D, SONG 1J.

dynamic analysis of a floating offshore wind turbine

Computational fluid

experiencing platform pitching motion[J].
2014, 7(8): 5011-5026.

MK, TR, XK. BT EShRREAL R AL
R B[], K=ot 5k, 2016,
31(2): 127-134.
LIPF, WANDC,
of wake flows of wind turbine based on actuator line
model[J]. Chinese Journal of Hydrodynamics, 2016,
31(2): 127-134.

NS C. i B AL i B R & B )
Hr[D]. Eifg: EHGAZHEK, 2016.

LI P F. Numerical simulation of wake flows and

Energies,

LIU J C. Numerical simulations

coupled aero-hydrodynamic analysis of floating offshore
wind turbine[D].
University, 2016.

Shanghai:  Shanghai Jiao Tong



258 ERGERASE: W8 LESAWLBN )2 BT i R Vol.43 No.2
[40] LIPF, WAN D C, HU C H. Fully-coupled dynamic on a floating type shrouded wind turbine design,

response of a semi-submerged floating wind turbine system modeling and analysis[J]. Renewable Energy, 2019,

in wind and waves[C]//Proceedings of the International 134: 1099-1113.

Offshore and Polar Engineering Conference, June 26- [50] MAZ, RENN X, WANGY, ectal. A comprehensive

July, 1Rhodes, Greece: International Society of Offshore study on the serbuoys offshore wind tension leg platform

and Polar Engineers, 2016: 273-281. coupling dynamic response under typical operational
[41] HUANG Y, WAN D C. Investigation of interference conditions[J]. Energies, 2019, 12: 2067.

effects between wind turbine and spar-type floating [51] YEK, JIJ C. Current, wave, wind and interaction

platform under combined wind-wave excitation[J]. induced dynamic response of a 5 MW spar-type offshore

Sustainability, 2020, 12: 246. direct-drive wind turbine[J]. Engineering Structures,
[42] FoA, R, TIEER. TGO ALK S~ 2019, 178: 395-409.

S G MR MATT )], WEE TR, 2022, 40(1): [52]LIL, LIUY C, YUAN Z M, et al. Dynamic and

65-73. structural performances of offshore floating wind

ZHENG J C, ZHAO W W, WAN D C. Effects of turbines in turbulent wind flow[J]. Ocean Engineering,

heave plate on  coupling aero-hydrodynamic 2019, 179: 92-103.

performances of floating offshore wind turbine[J]. The [53] T4, #E, skmb, 2. FARWIARR 5

Ocean Engineering, 2022, 40(1): 65-73. TENLIB IR SE ] RB S, 2017, 36(8):
[43] WANG K, MOAN T, HANSEN M O L. Stochastic 125-131.

dynamic response analysis of a floating vertical-axis DING H'Y, HAN Y Q, ZHANG P Y, et al.

wind turbine with a semi-submersible floater[J]. Wind Dynamic analysis of floating wind turbine in blade pitch

Energy, 2016, 19(10): 1853-1870. fault followed by shutdown[J]. Journal of Vibration and
[44] E&B, T8I, &R, KK SPAR XKHLRFZ LM A Shock, 2017, 36(8): 125-131.

&) 73 W R4y TR AT (9], MEAR 1, 2017, 21(2): [54] A= 9%&, ERAEHE:, FERH. TLP RUWLIER k)2l 7 R A

159-167. FI]. TR, 2017, 35(3): 52-59.

YAN F S, MENG J Y, PENG C. Study on full LIY, QIANLJ, CHENGY. Investigation of the second-

coupling dynamic responses of a deepwater SPAR wind order hydrodynamic response of TLP wind turbine[J]. The

turbine system[J]. Journal of Ship Mechanics, 2017, Ocean Engineering, 2017, 35(3): 52-59.

21(2): 159-167. [55] KA. HriY 2 STk SRR B RIS %k 5
[45] CHENG Z, MADSEN H A, GAO Z, etal. A fully WA R R D). B BIEASE A, 2018.

coupled method for numerical modeling and dynamic ZHAO Y S. Conceptual design and coupled dynamic

analysis of floating vertical axis wind turbines[J]. analysis of a novel multi-column tension-leg-type

Renewable Energy, 2017, 107: 604-619. floating wind turbine[D]. Shanghai: Shanghai Jiao
[46] BAROONI M, ALI N A, ASHURI T. An open- Tong University, 2018.

source comprehensive numerical model for dynamic [56] Bragas, A&, il LA A3 e Fr ik

response and loads analysis of floating offshore wind WEIC[I]. Ju%22E4, 2019, 51(4): 1155-1165.

turbines[J]. Energy, 2018, 154: 442-454. CHEN J H, HU Z Q. Study on aerodynamic damping
[47] BALEM, JHAN, ZFik, . KURR i L R of semi-submersible floating wind turbine[J]. Chinese

Spar B! % XKL IE B ) B 1) 5w [J]. VR AR, Journal of Theoretical and Applied Mechanics, 2019,

2018, 36(4): 39-49. 51(4): 1155-1165.

ZHAIJW, TANGY G, LIY, etal. Effect of vortex- [57] BMH, A%, VEME, &, FARRWUERIRECS R

induced resonance on motion response of Spar-type R W8l 7w B 4x B (0], e URVE LR K F 5k,

FOWT under wind current and wave[J]. The Ocean 2019, 40(1): 118-125.

Engineering, 2018, 36(4): 39-49. CAIH, ZHUR C, WANG XJ, etal. Dynamic response
[48] LIUY C, XIAO Q, INCECIK A, etal. Investigation analysis of floating offshore wind turbine in combined wind

of the effects of platform motion on the aecrodynamics of and wave[J]. Journal of Harbin Engineering University,

a floating offshore wind turbine[J]. Journal of 2019, 40(1): 118-125.

Hydrodynamics, 2016, 28(1): 95-101. [58] LEIMEISTER M, KOLIOS M, COLLU M.
[49] ZHU H Z, SUEYOSHI M, HU C H, etal. A study Development and verification of an aero-hydro-servo-



Ha3E F2 M

K B OB R 259

[59]

[60]

[61]

[62]

[63]

[64]

[65]

elastic coupled model of dynamics for FOWT, based on
the MoWiT library[J]. Energies, 2020, 13: 1974.
MA'Y, CHEN C H, FAN T H, et al. Research on
motion inhibition method using an innovative type of
mooring system for spar floating offshore wind turbine
[J]. Ocean Engineering, 2021, 223: 108644.

ZHOU Y, XIAO Q, PEYRARD C, etal. Assessing
focused wave applicability on a coupled aero-hydro-
mooring FOWT system using CFD approach[J]. Ocean
Engineering, 2021, 240: 109987.

WANG L, ROBERTSON A, JONKMAN J, et al.
OC6 phase Ib: wvalidation of the CFD predictions of
difference-frequency wave excitation on a FOWT
semisubmersible[J]. Ocean Engineering, 2021, 241:
110026.

PUSTINA L, LUGNI C, BERNARDINI G, et al.
Control of power generated by a floating offshore wind
turbine perturbed by sea waves[J]. Renewable and
Sustainable Energy Reviews, 2020, 132: 109984.
HAN C L, NAGAMUNE R. Platform position control
of floating wind turbines using aerodynamic force[J].
Renewable Energy, 2020, 151: 896-907.

SARKAR S, FITZGERALD B, BASU B. Individual
blade pitch control of floating offshore wind turbines for
load mitigation and power regulation[J]. IEEE
Transactions on Control Systems Technology, 2021,
29(1): 305-315.

ROH C, HAYJ, AHN HJ, et al. A comparative

analysis of the characteristics of platform motion of a

[67] GHABRAEI S,

floating offshore wind turbine based on pitch controllers
[J]. Energies, 2022, 15: 716.

[66] PARK S, GLADE M, LACKNER M A. Multi-objective

optimization of orthogonal TLCDs for reducing fatigue and
extreme loads of a floating offshore wind turbine[J].
Engineering Structures, 2020, 209: 110260.

MORADI H, VOSSOUGHI G.
Investigation of the effect of the added mass fluctuation
and lateral vibration absorbers on the vertical nonlinear
vibrations of the offshore wind turbine[J]. Nonlinear

Dynamics, 2021, 103: 1499-1515.

KR ERE: 2022-02-10.
Ve s

AR GERH (1983), 55, (4, PRI,
WEFL T AN 3% . R & RE
% PR 545, wangeming@

163.com;

e

wLEE @967, 5%, WL, #HE,
WESC 7 N REIRIE WE R . AR Bt
W R M, A CEEEHR,

panweiguo@shiep.edu.cn.

HLE

(RIE%HRE



