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Prediction of short-term wind speed in wind farm based on chaotic phase space reconstruction theory

Li Tao, TANG Wei, SUO Li
(College of Information and Electrical Engineering, China Agricultural University, Beijing 100083, China)

Abstract: Wind power generation has the features of volatility, intermittent and random. Involved in high-capacity wind power will
bring serious challenges to power system safe and stable operation. Thus, short-term prediction of wind speed has an important
significance to wind power system operation. According to property of wind speed, the phase space reconstruction technology is used
for short-term prediction of wind speed. Based on the fundamental relation of the delay time window I'andm . T, several sets of
optimal combinations of 71 and T are advanced, and the optimal combination is found. An effective method is presented to choose
reference point, which determines near phase point by euclidean distance and correlation degree among phase point. Some false
neighboring points are kicked off to improve forecasting accuracy. On the selection of forecasting model, we use one-order local
forecasting method and BP neural network model. Case study results validate the feasibility and effectiveness of the proposed
short-term wind speed forecasting method.
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Fig.1 Two-dimension phase space of wind speed
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Tab.1 Combinations of m and 7 for wind speed

=6 I'=12

I'=18 =24

m T m T m T m T

2 6 2 12 2 18 2 24
5 3 5 6 5 9 5 12
8 2 8 4 8 6 8 8
17 1 11 3 17 3 11 6
17 2 26 2 17 4

35 1 53 1 35 3

53 2

71 1

&2 KRR EIFS m # ¢ BYEREEDCEC

Tab.2 Optimal combinations of m and 7 for wind speed

I m T TR % / %
5 3 13.47
6
8 2 11.80
5 6 7.08
12
8 4 8.75
5 9 11.46
18
8 6 9.29
5 12 9.32
24
8 8 6.68
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Fig.2 Forecasting errors for different 7 when m=8
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Fig.3 Diagram of BP neural network model
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Tab.3 Forecasting results of 10 minutes wind speed

) — Wi S BP 12 % 44 5 70
S R/

T/min ) TR E TR BRE
(m/s) / % (m/s) / %

0 52 4.74 8.85 52730 1.40
10 49 49516 1.05 48776 0.46
20 5.1 45029 11.71 5.0019 1.92
30 5 4.946 7 1.07 4.880 1 2.40
40 5.5 53638 2.48 57576 4.68
50 6.1 5.586 5 8.42 5.8616 3.91
60 6 5.989 8 0.17 5.827 1 2.88
70 6.8 6.207 8 8.71 6.1880 9.00
80 7.4 6.174 16.57 6.716 2 9.24
90 73 6.302 3 13.67 6.810 4 6.71
100 6.5 6.752 5 3.88 7.1493 9.99
110 6.9 6.649 4 3.63 7.1913 422
S]] 6.1 5.680 6 6.68 5.9612 473
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Fig.4 Forecasting results curve of two methods
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