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Abstract: Estimation methods of extreme wind speed and turbulence intensity parameters for wind turbine
classes recommended by IEC 61400-1 Ed. 3: Wind turbines Part 1: Design Requirements are widely used
in wind energy because of its simple and convenient features. Based on the observation data from 193 masts
in the professional observation network of wind energy resource in China, we compare the extreme 10 min
average wind speeds within a recurrence period of 50 years (V;,) by IEC method and extremum [ distribu-
tion which is recommended in China, and obtain the following findings. First of all, there are only 7 masts
where the values of V, by the two methods is relatively consistent within +1% deviation. Values of V;, by
IEC method are generally smaller, and there are 121 masts with V, lower than —10% and 44 masts with
the value lower than —30% , while only 9 masts have the value higher than +10% all around the country.
After that, masts with much smaller V5, by IEC method are mainly distributed in southeastern coastal
areas affected by typhoon, while masts with small deviations are mainly distributed in the regions with flat

terrain in the Northwest and North China, and the masts with deviation over 10% are also concentrated
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right here. Finally, 46 masts will go into errors if they are calculated only by characteristic indices of the

mean turbulence intensity in 15 m * s~

s ' wind speed.

' wind speed, compared to results by the 90% quantile for 15 m »

Key words: WTGS selection parameters, 10 min maximum average wind speed seen once in 50 years, tur-

bulence intensity parameter, applicability of IEC
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Fig. 1 Sketch map of the 193 wind towers
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Table 1 Basic parameters for wind turbine classes
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Table 2 Coefficients ¢; and c,

n 1 2 n 1 C2

10 0. 9497 0. 4952 60 1.17465  0.55208
15 1.02057  0.5182 70 1. 18536 0.55477
20 1.06283 0.52355 80 1.19385  0.55688
25 1.09145 0.53086 90 1.20649  0.55860
30 1.11238 0.53622 100 1.20649  0.56002
35 1.12847 0.54034 250 1.24292  0.56878
40 1.14132  0.54362 500 1.25880  0.57240
45 1.15185 0.54630 1000 1.26851  0.57450
50 1.16066 0.54853 ©o 1.28255  0.57722
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Table 3 The relative errors of extreme wind speeds

of 193 towers calculated by the two methods
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Fig. 2
relative errors of extreme wind speeds
of 193 towers calculated

by the two methods
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Table 4 Basic parameters for wind turbine classes
WTGS %24 A B C S
Lot 0.16 0.14 0.12 H WTGS i3 @i e 5 S5

(13

F AP, Lo W AR WTGS 45 9 i i 5k JE 5 %
{H . WTGS 8 8 i ALK 15 m « s~ B 9 i 7T
SREEFRAES (. ML EE , WTGS #e 8 Ak 15
m e s RUTHEE I S T O SR B Y L5 <ot

AT 7 A 24— 845 R RE 9 U5 A i 4 A



512 3

BOMRE A L TEC [ KUPLIE B9 2 B Al 38 07 A7 P [ A9 38 AT PR AT 5 1527

U HE B AL R 15 mo e s RSP 2 3 O O
L SRRt WTGS 43 9% i1 5 i CE R L. 2009)
i L IR B RN -

Is = %; 115,]

KI5, 0 14.6~15.5 m « s ' REE A2 5 A
IR A AR P i 3 588 85 AL m A XU AR 4

Fie B TEC 61400-1 45 0 1 i B . 1 € WTGS
S5 235k R i i SR L AR L L LA 15 moe s XU B
{14 JIT A XU R A i 30 58 3 T, 1 90 %0 43 v B 4k 1
H A8 bR HARE 2 o L, 4% BRI R /NVEEFT
BUZ 7 410 /N B R 90 %6 43 4 B4k ) {8 ik
WTGS 4§ 2% 3% By i 9 B2 46 . 76 il i
Lisoow o FHR TEC #3022 3K 0 1E 19 A0k & D
D50 55348 4 WY Lo X8 O 7 IE 5 i i A58 B (NTMD
TR B I A E WTGS S5 I,

IEC61400-1 ik — 2P 25 15 1 I T X% i 5 55 2%
WTGS B it 22 41k PEAl 09 1F 8 i i B 8, 3R 35 5K
H

(14)

T = 2
Vlmh

P Vi o A BIL 2 56 288 w8 B2 A 1) & L XL R AIE
JRUTA S 3 3 B = UM XU 1Y 0. 2 A 1 XL A
A5 T oy 53 500 AL & HL XU BE 25 4R AiE XU 1)
Wam MR ER, IECIRAHE T oo MAEK A
o1 = L (0. 75V, + ) (16)
IEEHER A6, b=5.6 m+s ',
2R 6 M A (15) v, Al LS 31 1 5 i 7
R FRIRA

5.61
TI = 2L = 0,751, + 225t
Vi Y Vi

B4 P& WIGS FEHH Lo AX A7), 1]
55 TEC 61400-1 & S IE # it i A5 7 (NTMD |y
A BLC = Fi 45 3 i 5k 5 Bl R AR b 1 2 2% il £k
(4,

(15

an

0.5 = :
'-‘\ IEC Class A
0.4F -'\ - — - —IEC Class B {
""" [EC Class C
0.3
oH
B
#0.2
ol
0 . . . .
0 5 10 15 20 25

Kk /m - s

P4 T g AR A (ONTMD (9 i L 58 J3E
Fig. 4 Turbulence intensity for the normal
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Table 5 Basic statistics of wind turbine classes by two turbulence characteristics
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Fig. 5 Distribution of turbulence intensity with wind speed variance
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