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Abstract: Offshore wind energy resources is richer than land wind energy, and water depth of the continental
shelf in China's waters increases slowly as the distance offshore increases. Based on the characteristics, how
to optimize the design of mooring systems to adapt to the water depth conditions in China is one of the major
problems encountered in the development of floating wind turbines. In this paper, a SMW-0C4 semi—sub-
mersible floating wind turbine was used as the research object, the floating wind turbine was moored by sus-
pended chain lines, and the frequency domain and time domain calculations of the floating wind turbine were
performed under 40 m water depth in a sea area of Bohai Sea using SESAM software. Mooring accessories
were used separately and in combination for parameter sensitivity analysis, and then the mooring system was
optimized by combining buoys and clump weight blocks. The results of the study show that under shallow wa-
ter conditions, the combination of mooring fittings has the same effect on the overall response of the floating

wind turbine as changing the same mooring parameters when used alone, but the effect of changing the moor-
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ing parameters on the optimisation of the performance of the mooring system is more obvious when used in
combination, the optimisation difference in the mean value of the counterweight block position parameters
when used in combination can reach 15.7%, and the optimisation difference in the longitudinal oscillation,
longitudinal rocking and the tension response are all within 10% of each other. The optimisation difference of
longitudinal oscillation, longitudinal rocking and tension response is basically within 10%. Therefore, choos-
ing a reasonable combination of accessories can significantly change the overall characteristics of the floating
system and affect the safety and cost of the system.

Key words: floating wind turbine; shallow water; sensitivity analysis; mooring component
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Tab.4 Environmental parameters of floating wind turbine
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fiH  -2.125360 -2.013280 -0.055670 -2.125360 -2.054050 -0.034717
" L[] 3070870 3082785 0.003 880 3070870 3099 000 0.009 160

WA 9623040 9792120 0.017 570 9 623 040 9 833 540 0.021 875
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Tab.7 Difference of lift rate in response to heavy blocks used alone

and in combination

! i+ LA IR S E
dHe M o7 —
700 kg/m 900 kg/m Ak i bt o5, fibd 55 50 m ARfER
e PIE 6219516 5974100  0.041080  5.974 100 6.338 042 0.060 920
7
H 9.946790  9.793840  0.015617  9.793 840 9.914 680 0.012 338
B 1163100 0.995930  0.167853  0.995 930 1.459 260 0.465 223
£/X
PRl BH 5.185420 4.900190  0.058208  4.900 190 5.128 147 0.046 520
1di _— PIE  -0.337108 -0.347960 -0.032191 -0.347 960 -0.310 670 -0.120 031
PR -2.098 130 -2.134880 -0.017516 —2.134 880 —2.048 800 -0.042 015
" YIE 3081940 3079630  0.000750 3079630 3 086 960 0.002 380
i 9822767 9500510  0.033920 9500510 9813220 0.032 915
W PIE 6308450  6.034050  0.045475  6.034 050 6.502 654 0.077 660
ZORf 10015919 9.861100  0.015700  9.861 100 9.993 000 0.013 376
B 1123350 0.947000  0.186220  0.947 000 1.460 490 0.542 228
N ez
HE T 5328440  5.012910 0.062943  5.012910 5.266 990 0.050 685
i - PIE 0364440 -0.377440 -0.035671 —0.377 440 -0.301 234 -0.252 978
7
el -2.083810 -2.125360 -0.019939 —2.125 360 -2.022 310 -0.050 957
wh PHE 3075069 3070870  0.000810 3072580 3070 870 0.003 984

{9988 130 9 623 040 0.037 939 9 623 040 10 044 400 0.043 787
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(1) FARHLRIA R Gl A ECE S, v DL B ARG 12 sl by, D/ R 1A 45k
P B KA, (L2 TC S B R B ) AR P 2 Bt 7 3 0 e 0 W B K

(2) FCAFAS R IR 20T i A8 R 2 5067 2 XA 7 A5 £ 18 5 i R — 35 e P24 fit I
UL SO0 T 2R LR A I 7 14 52 Wi R A8 55 T A2 B0 ol ) O e ] 2 g — 380, {H 2 5 fil T ek
5 A S B0 20 R GRS A B8 T 2328 5 T B el TG B S SRR [R) S 80 25 1 Horp ek iy
ZAHER AR T 12 3, BHE P 22 E RE IR B 15.7% , T 9\35 O\ DL Kk 7 i 22 (8 HE AR TE
10% LA .

(3) B C d B o e SR, FERC AR sk S A SR KLY e 5 A LA S5k T i vy )
A 22 (B R R 1.837%, fie/IN AT 0.006% , 328 /N T 58 SSCHA S 550 R i O Ak 2208, 33 10 BH B i i o
Jo e 2T SR A5 5 I T A (o FH R 3 A g 7 P9 52 e AN R, iy LA T i e ot i S5O T At S 500
RINRG MK

AR SO FE RN L bR TR EAA 18 22 o /KB 177 XA R I R G oA — 2 B, B i
H A HPIRS AL HE IS B 50— BC A X7 XL AR 8CR | i HLd BA REAS 4R T+ R0 R G2 5 fn S50
S GG 28 A FH AR X T B A FEPIR 2R R A% MR B B T e e ) DA Sz s 4s il e g, iR B
P RS BEEI/N BRI L 57 & R RER 38T RN A5 . Btz oh, Be iS40 i R
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