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Table 2 Tested signal amplitudes and y values

=) B 55 eV RIBEFAY y (H
1 0.01 0.5202
2 0.05 0.5004
3 0.10 0.4776
4 0.15 0.4568
5 0.20 0.4377
6 0.30 0.4040
7 0.40 0.3751
8 0.50 0.3500
9 0.60 0.3281

10 0.70 0.3088
11 0.80 0.2916
12 0.90 0.2763
13 1.00 0.2624
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Table 3 Comparison between calculated data of fitting

function and real value
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1 0.01 0.0066 0.0034 34.46
2 0.03 0.0280 0.0020 6.57
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5 0.09 0.0895 0.0005 0.52
6 0.11 0.1095 0.0005 0.50
7 0.13 0.1292 0.0008 0.59
8 0.15 0.1489 0.0011 0.73
9 0.17 0.1685 0.0015 0.89
10 0.19 0.1882 0.0018 0.95
11 0.20 0.1981 0.0019 0.97
12 0.30 0.2968 0.0032 1.07
13 0.40 0.3972 0.0028 0.70
14 0.50 0.4991 0.0009 0.18
15 0.60 0.6010 0.0010 0.16
16 0.70 0.7021 0.0021 0.30
17 0.80 0.8020 0.0020 0.25
18 0.90 0.8993 0.0007 0.08
19 1.00 0.9949 0.0051 0.51
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INTERMITTENT FAULT GROWING STATE DETECTION OF CHAOTIC
SYSTEM WIND TURBINE BASED ON FRACTIONAL ORDER

Gao Bingpeng, Wang Weiqing, Cai Xin
(Engineering Research Center of Education Ministry for Renewable Energy Power Generation and Grid Technology ,

College of Electrical Engineering , Xinjiang University, Urumqi 830047, China)

Abstract: Due to wind turbine working at the special environment, it is very difficult to detect the weak intermittent fault.
In order to solve this problem, a kind of weak fault growing state detection method is proposed in this paper. First, the
relationship between the amplitude of weak intermittent fault and the built-in signal amplitude of the large scale periodic
status in the fractional order chaotic system is found through the experiments. Second, the value of the weak intermittent
fault growth factor at the different sampling times can be calculated, and then the weak intermittent fault growth rate can be
obtained, which can be used to characterize the weak intermittent fault occurrence, growth, and even the whole process
that eventually evolved into a permanent fault. At the same time the weak intermittent fault growth rate also reflects the fault
severity. Last, the simulation results show that the method is feasible and reliable. This method reveals the internal law of
the weak intermittent fault occurrence , makes intermittent fault link with permanent faults, and provides a new idea for the
theoretical research of intermittent fault.

Keywords: wind turbine; fault detection; chaotic system; fractional order; weak signal detection



