ST "
=i 2005 4F 525 % 4519 ) oy o R 5 T O# ISSN 1671—1815 3
% 2025, 25(19) :08072 -09 Science Technology and Engineering CN 11—4688/T :.-.«'n

A

DOI;10. 12404/j. issn. 1671-1815. 2406642
SIAMR B, TSR, DO A E R R LR OIS PERR [ )], Bl EoR S TR, 2025, 25(19) : 8072-8080.
Li Shujin, Fu Penglin. Fatigue analysis of floating offshore wind turbine under coupled wave excitation[ J]. Science Technology and Engineer-

ing, 2025, 25(19) ; 8072-8080.
RERSEN N TR
HiRMBEMERTE LZFXRIE S E6E

Fhit, AHusR
(DT R+ AR TR S @b, I 430070)

5 O A LR X R L0 SR AR R B R AR R e A e B s R OR RS EA T
W R R TATR B T — i KR KIAAL A T 699 o7 45 348 7 ik, VA Spar B i EiF X RALA %, & T4
B #2# 5 T & 8-DOF(dgree of freedom) #9  i 4B AAF A AE R EAL A FFI6E T AT AR 6 A ML )G 2 P A AL A Sl b
RIEPTI T BT R AT TR, SRAW  FXAMWE T MG EREBTHEELRARRK, R ZATEAIALERE
w AR MR d T A LA AU AR AR G T R ST R AT IR G R R VAEA T B R ek B ERATKRBANA T
W T, T LR AU ZRAR IR o7 BiA5 69 R LA R AR A B L W R 5 B e N B L E B RS M E A
AR E B m B8 KA B P58 8 28 B 20 ) AR i 38 52, AHLAR A5 69 B & e RN RS HR G, o EERHAT
IRETEHFTEEOFIARMKIE LT EOALE HESLAN Y BB Lk mbBEREsHE N 2
TG IR LR AT A

Seglin]  FXRAU; KHIE oM ORISR REFET R REPRG

TEESSS TKS3  TBS347.3 SClRbRERS A

Fatigue Analysis of Floating Offshore Wind Turbine under
Coupled Wave Excitation

LI Shu-jin, FU Peng-lin
(School of Civil Engineering and Architecture, Wuhan University of Technology, Wuhan 430070, China)

[ Abstract]  Considering the complex loading environment of the floating offshore wind turbine (FOWT) , especially the fatigue
damage risks brought by continuous and periodic wave actions, the fatigue performance of FOWT under wave coupling excitation was
studied and a long-term fatigue damage assessment method for FOWT was proposed. Taking the Spar FOWT as an example, a nonlinear
model under the wave coupling excitation of 8-DOF (dgree of freedom) was established based on the Lagrange equation, and the accu-
racy of the model was verified. Subsequently, on the basis of the established nonlinear model, the fatigue performance of the example
FOWT was discussed according to the proposed method. The results indicate that the fatigue damage of FOWT is closely related to the
wave load characteristics, and different damage performance is exhibited under different working conditions. Due to the randomness of
sea conditions, only short-term fatigue estimation of the wind turbine is not enough to accurately understand its fatigue performance,
and long-term fatigue analysis is needed. Moreover, the peak of short-term fatigue damage at the root of the wind turbine tower occurs
near the tower’s natural vibration period, while the peak of long-term fatigue damage occurs within the range of high probability sea state
periods in the sea. Therefore, efforts should be made to avoid the natural vibration period of the FOWT coinciding with the peak period
to prevent high-level damage accumulation and reduce fatigue damage. The analysis also demonstrates the effectiveness of the proposed
Monte Carlo based long-term fatigue calculation method for FOWT, which not only has high accuracy but also less time consumption.
The proposed improvement method can reduce output fluctuations, enhance stability, and provide more precise results.
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Table 2 Results of the parameters of the fitted model

ZH 1.4x107"s<T, <2.6x107"s 2.6 x10 "'s<T, <8 x107"'s 8x10"s<T, <14x10""s

14 x107""s<T, <20 x 10" ''s

Qg 2 476.626 97 —-338.657 33
o -2199.637 12 139.339 54
o, 859.087 48 —24.788 39
oy —-124.495 89 1.616 40
Bo 58.707 43 —46.640 48
B -44.829 12 10.355 63
B 2.019 66 0.956 36
B 12.691 44 —-0.698 83
Ba -1.012 27 -0.125 33
Bs 0.030 43 —-0.003 22
Yo —-26.660 27 72.660 44
Vi —-1.064 41 -2.183 06
b2 —-0.000 10 0.017 74
V3 -0.002 23 -0.000 05
I —-1033.352 47 300. 606 30

975.305 42 1.641 88
-223.070 12 -0.191 67
22.493 64 0.009 27
—-0.843 58 -0.000 16
39.534 06 0.019 44
-5.168 98 -0.003 88
-0.859 13 -0.001 06
0.217 46 0.000 08
0.065 75 0.000 08
—-0.001 54 0.000 06
—-84.321 56 1.421 54
2.137 52 -0.091 21
—-0.002 60 0.003 72
0.001 12 -0.000 17
—-1583.101 29 -4.612 46
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Fig. 7 Comparison of the accuracy of improvement method
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