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Application research of wind power forecasting model GARCH

ZHOU Hui, FANG Jiang-xiao, HUANG Mei
(School of Electrical Engineering, Beijing Jiaotong University, Beijing 100044, China)

Abstract: Considering the variation characteristics of wind speed curves, we selected the GRACH approach, which has excellent
advantage in tracing the variation of those fluctuated time series. Based on the analysis of those error entries of hourly wind speed
curves, it is found that the ARCH effect does exist, which means that the series meets the requirement of constructing the ARCH
model. With the data from Hawaii Island Lalamilo, America, the ARCH and GARCH model which reflect the wind speed variation
are built and the average point-by-point forecasting error on the anticipated day is 25.1%. Compared with the result by ARIMA
approach, the predication precision has been improved. With help of the equation between wind turbine output and wind speed, the
needed wind turbine output is easily gotten after transformation. Finally, amount of numerical calculation regarding those times series
with different volatility clustering show that GARCH has better adaptability to fluctuation sequences.
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Fig.1 Wind speed time series{y,}
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10 0.627 0.060 4407.2 0.000
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Fig.2 Correlation calculation of {y;}
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Fig.3 First-order differential time series { y; } of wind speed

Autocorrelation Partial Correlation AC PAC Q-Stat Prob
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Fig.4 Correlation calculation { yt' }
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Tab.2 The parameters of ARMA (2,1) model
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Fig.5 Q-test of residual autocorrelation
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Tab. 6 Forecasting results of the three models

FAAT: mph (FEHL//NI)

WP PR ARIMA #8%  ARCH #i%  GARCH #i71
1 13.8000 13.169 0 13216 6 13.194 7
2 13.100 0 12.786 5 12.804 9 12.7722
3 14.000 0 12.295 5 12.302 4 12.272'5
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5 10.200 0 13.003 5 13.024 8 12.999 0
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8 9.800 0 11.7852 11.8540 11.8818
9 3.500 0 9.8249 9.783 4 9.766 6
10 6.8000 4.4918 43108 42809
11 10.8000 8.164 9 82150 8.2822
12 11.2000 11.164 6 11.256 2 113023
13 11.1000 10.064 3 10.979 9 10.977 1
14 10.7000 10.840 7 10.844 7 10.836 6
15 10.6000 10.019 5 10.514 3 10.505 6
16  10.2000 10.497 2 10.497 8 10.493 9
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19  3.8000 6.8182 6.729 1 6.720 3
20 84000 5.033 1 49395 49528
21 133000 93237 94133 9.4812
22 18.0000 12.980 4 13.108 7 13.144 8
23 18.1000 165129 16.667 4 16.668 8
24 18.5000 16.092 3 16.146 8 16.091 5
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Tab.7 Daily average error of four models
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Tab.8 Improved forecasting precision of GARCH model
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Fig.6 Power curve of a wind power generator
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Tab.9 Forecasting output of wind unit

W XTI/ mph DIZEAEAW P RKEEFE/mph - D)2 {f/kW

1 13.194 7 377.56 13 10977 1 267.42
2 12.772 2 356.58 14 10.836 6 260.44
3 12.2725 331.75 15 10.505 6 244.00
4 13.2753 381.56 16 10.493 9 243.42
5 12.999 0 367.84 17 10.1511 226.39
6 9.787 5 208.34 18 9.2105 179.68
7 92144 179.87 19 6.720 3 56.00
8 11.881 8 312.35 20 49528 0.00

9 9.766 6 207.29 21 9.4812 193.12
10 42809 0.00 22 13.144 8 375.08
11 8.2822 133.57 23 16.668 8 550.10
12 11.302 3 283.57 24 16.091 5 521.44
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