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Fig.1 Abnormal load under typhoon
(turbulence wind 50 m/s, wind direction 120°)
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Table 1 Tropical cyclone classification table
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Table 2 Saffir-Simpson hurricane scale
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Fig.2 Wind speed map with a recurrent period of

50 years in over the coastal waters of China
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Fig.3 Gusts during of typhoon “MEGI”
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Table 3 Typhoon design load cases

9.1a 3% EWM 50 0.11 0~360
9.1b EWM 55 0.11 0~360
9.2 et EWM_TC 50 0.16 0~360

9.3 E#{8HL EDC_TC 25 — +48.02
9.4 EOG_TC 25 18.24 —
9.5 et EDC_TC 35 — +44.89
9.6 EOG_TC 35 23.86 —

T AT

B B R LT LA e A B IEA K
Wi 4 1EC 61400-1 Ed.3bRifERC T T80 ;b £ 35X
BT e %3 (AV4f DLCI.1) + A,

5 (FEXE

K HH 1.5 MW AR AR X\ ) & F LA Sl 15
WFFEXT 42, ML B W 4 Fim o

SRR A58 F X & B AL BT 5 o B
Bladed, #3 4% IEC 61400-1 Ed.3 [ Frbrife, # 3 3
BT T B AT 3 4 gl 1.5 MW ML T T 145
AT, EALH T ASE R AN TE XGHE A T i

F4 1.5 MW XEBHLEZE
Table 4 1.5 MW wind turbine data

R TIPRI KW 1500
E KB (m- 57 11.5
S m 65
W EAR m 77
YIARKGE/(m- s7) 35
VI K/ (m- s7) 25
R EI(kg- m?) 1.225
SRR () 8
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Adaptive design method of wind
turbine to Typhoon conditions
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Fang Yufeng'

(1. State Key Laboratory of Wind Power System of Zhejiang Windey Co. Ltd., Hangzhou 310012, China;
2. National Climate Center, Beijing 100081, China)

[Abstract]

Design load cases determines the external loads and operating environment of

wind turbine. Due to existing design guidelines or standards don’t consider the impact of Tropi-
cal Cyclones (referred to as TC) or Typhoon, when wind turbine operating in TC areas, the de-
struction of the risk increases, manufacturing and maintenance costs increase. Using TC ob-
served data, turbulence intensity, gust characteristics and wind direction characteristics were
studied in TC landing process, a adaptive design method of wind turbine to typhoon conditions
is suggested, including typhoon characteristics, typhoon design conditions, structural design,
control strategy, operation and maintenance strategy. The typhoon design load is simulated
based on the suggested method; The result shows that the suggested method of offshore wind
turbine anti-typhoon design has a better economy and safety.
[Key words] wind turbine; adaptive design method; typhoon; control strategy
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