N A
$540% 108 j( FB He ==+ EH—i’ Vol. 40, No. 10
20194£ 10 A ACTA ENERGIAE SOLARIS SINICA Oct., 2019

XEHS:0254-0096(2019)10-2912-07

PR B BE XS XL AW & 7K B A1 I RE RS20

Kitk, TEE, ERF,

X H AR

QLR 4 KA RO R KRB A BT SE T, HF R 250022)

i = b TR BRI HLE G B LA RTR P4 ) 22 18] A AR EL R0, A 5 3 A RO R R B A LUAEL LD
AT s 2 v SR LT 6 7K 3 T PEREAAAE W35 25 5 0 X SRR Lib (B 21 15 sUX T LT £ I TR 2 32 5
PEREREAT IR Bl ) BB U, ARG WKL Gk S 3 PERERE /b (AR (LR . S5 2R 380, 2 Lib (HA T
1.8~2.0 Z i), 1 20l XL 6 BA SR K S D PERE Xt 5 N AN E 2 52T 11 2B 0 B i £ U

ST BRI o

KR Mg EXIIHL; SR G s RS aE s BUERH; aSkaiil; DORET; B R

FESES: TKS XEERIRAD . A

51

58 g b iE AR i UL
b IR TR 2 A B B VR Y B2 A TV BR B
ZHe SN IR HLR G A &, XU AR
Xf i B XL B R B L T Hd 2552
BN ITHL R Bt A iy s

AT 5 R LS TE A PR EE b U fE
L/b {2 XL & #-AT3U0K 3 ) B i
SRAB KB 55 BB TR AT 3z B FE A I Pl 17
B RAO (response amplitude operator)ﬂeﬂiﬁﬁﬁﬂrﬁlﬁr s
IR XS WL 5 1K 3 HERERE L/b 19724k
A, B0 E R L & BA 0 R oK 8 ) g
(4 Lib {EIXTH]

1 7KEhF10m R

P i B ALY R R S5 M e T 4
B =Y IS A Morison 2 33T IR R Ay HE
BAE, ZH A —E X F8 Morison Hit Z %
IR K B 1 R AR S T = A S FER g
JENTRE FNE RS Z AR ELAE T, DA R TR GRS RN
SRR

7 183 X A B AILZ AN AR 5 78 KUTR D Bk

][/

KimEE: 2017-09-19
EEWE: EZRHEMA AR H(NYB17201600300)

AT (412 Sl 152 5 RXE, st b B 2%
BN S TEBR P2 Az sl 1
s A B HZK B E BRI TE B0 T X 5 RS TE] L/b {8
4 21 185 30X ML 153 328 B0 Ll = 288 3 A 47 il 2 80
AT RAO R TR . B, LR, B R
FR9E, b AR DE IR, B OIFIRTE

o

T

L
RN S AW LR =V -3

Sketch of semi-submersible wind turbine platform
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Fig. 2 Response model of semi-submersible wind

turbine platform
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Fig. 3 Split force RAO between pontoons for difficult L/b



2914 XK [H

2
H

1=
|

i/ 40

L
=

FH 28 2 60, A 1) 35/ 4 3 e 30010 37 i A i)
BFE L/ et RS/, Lib=1.2 Bk K,

x2 HEASBE/EZNMNER
Table 2 Split force response value between pontoons
Wi, AR/ fi
1.0 90 0.9 1.159% 107 9.779x 10
12 90 0.9 1.052x107  9.833x 10’
1.4 90 1.0 1.116x10"  9.786x 10’
1.6 90 0.6 1.149%x 10" 9.729%x 10’
1.8 90 0.6 1.157x10"  9.696x 10’
2.0 90 0.7 1211x10" 9.659%10’
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Fig. 4 Torsion moment RAO for difficult L/b
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Table 3 Torsion moment response value

b R AR/ RAO/ ISPNILI
(°) rads™ N-m R AE/N - m
1.0 30 07  1.163x10°  8.073x10°
1.2 45 0.8  1.278x10°  8.161x10°
1.4 45 0.8  1.312x10°  8.132x10°
1.6 60 0.8  1.283x10°  7.314x10°
1.8 60 0.9  1.484x10°  7.460x%10°
2.0 60 0.9  1.545x10°  7.378x10°
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Fig.5 Longitudinal shear force RAO for difficult L/b
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Table 4 Longitudinal shear force response value

M B/ YN
e gﬁ% IZi* RAOIN Egg
1.0 15 1.0 6.761x10°  2.435x10
12 15 1.0 6.181x10°  2.422x10
1.4 15 0.9 6.615x10°  2.448x 10
1.6 15 0.9 7.085x10°  2.432x10’
1.8 15 1.0 6.639x10°  2.289x 10
2.0 15 1.0 7.052%x10°  2212x10’

R . IR 5 F T B RAO KB K (H
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Table 5 Vertical bending moment response value

b TR IA) I RAO | SSINL]
f/(°)  rades” N-m JVAE/N +m
1.0 0 0.7 1.265%x10°  8.986%10°
1.2 0 0.7 1.186x10°  8.808x 10°
1.4 0 0.7 1.123x10°  8.631x10°
1.6 0 0.7 1.077x10°  8.457x10°
1.8 0 0.7 1.043x10°  8.339x10°
2.0 0 0.7 1.019x 10° 8.273x 10°
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Fig. 6 Vertical bending moment RAO for difficult L/b
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Table 6 Max. short term motion response value of SDOF
b g WG G MR PR ERY

m m m (°) (°) (°)
1.0 0986 0934 1.145 1.036 0.646 0.515
1.2 0976 0933 1.181 0.851 0.629 0.505
14 0968 0930 1.205 0.810 0.615 0.436
1.6 0963 0924 1.233 0.792 0.605 0.389
1.8 0958 0940 1.260 0.761 0597 0.361
20 0955 0934 1.282 0.727 0.591  0.340
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EFFECT OF FLOATING BODY SPACING ON HYDRODYNAMIC
PERFORMANCE OF SEMI-SUBMERSIBLE WIND TURBINE PLATFORM

Zhang Hongda, Wang Junlong, Lu Xiaoping, Liu Xiangyin
(Wind Power Equipment Research Institute, CRRC Wind Power(Shan Dong) Co., Ltd., Ji’ nan 250022, China)

Abstract: Because of the interaction among floating bodies (include columns and pontoons) , the hydrodynamic
performance of semi-submersible offshore wind turbine platform will have quite different when the ratio of length overall
to spacing between floating bodies” centerlines (1/b) is different. This paper introduced the change law of hydrodynamic
performance of semi-submersible offshore wind turbine with the ratio of L/D through the frequency domain hydrodynamic
numerical prediction methods for wave loads and motion response of five platforms whose L/b is different. It is shown that
the platform has superior hydrodynamic performance when L/b is between 1.8 and 2.0, and this is also consistent with
principal dimension statistics of 11 semi-submersible platforms that have been delivered both at home and abroad.

Keywords: offshore wind turbine; semi- submersible platform; hydrodynamics; numerical simulation; structural

optimization ; wave load ; motion response



