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Secure scheduling method of main network for large-scale wind power waist-load access

ZHU Wei', YANG Zigi', QI Junhui', XIAO Wei', TANG Yingjie®
(1.School of Electrical & Information Engineering, Changsha University of Science & Technology, Changsha 410076, China;
2.Xining Power Supply Company, State Grid Qinghai Electric Power Company , Xining 810000, China)

Abstract: The large fluctuation of wind power and the poor accuracy of day-ahead prediction lead to the contradiction
between large-scale wind power accommodation and grid security robustness. An automatic frequency modulation
scheduling method for wind power "waist load" output access is proposed to reduce wind curtailment and improve the
online security of the main network under large fluctuations of wind power. Firstly, to improve the convergence of
neural network for day-ahead wind power prediction, a multi-sample data preprocessing method based on singular value
decomposition of time series matrix is proposed. Secondly, in order to obtain the output plan curve of waist load related
to the day-ahead wind power prediction, polynomial regression fitting and reference power deviation are used to obtain
a smooth curve with high correlation. Then, to reduce the frequency deviation caused by the sudden decrease of online
wind power, a family of "start-up" curves for automatic frequency modulation of frequency modulation units is set.
Finally, in order to maintain a reasonable active power flow distribution in the main network after automatic frequency
modulation and improve the power angle security, an optimization model with the smallest equivalent power angle is
adopted to obtain the optimal allocation scheme of the output increment of each frequency modulation unit. The example
verifies the feasibility of the scheduling method, which has theoretical and practical significance for reducing wind
curtailment of large-scale wind power and improving the safe operation level of the power grid.

Key words: large-scale wind power; waist load output access; automatic frequency modulation; optimization

scheduling; power angle security of main network
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Figure 1  Actual wind power and base load

line of wind power
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Figure 3 "Start-up” curves of automatic frequency modulation
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Figure 4 Time-series curves of 10 d wind power
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Table 1 Data and proportion of singular value
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Figure 5 Dominant timing curves of 10 d wind power
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Table 3 Comparison of daily abandoned wind power
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Table 4 Output power range of frequency modulation units
Gl PLEHZRA /Nl /MW R /MW
30 7K 0 900
31 K 0 1000
38 K H 0 1100
x5 11:00&8 Ak AR BB AMEHEAEE
Table 5 Output of each unit and output increment after
automatic frequency regulation at 11 o'clock ~ MW
R HLAILAL 3
HLEH S L
VE 3! T2 VE !
30 567.04 0 9 8.69
31 698.27 0 10 14.58
32 652.00 0 0 0
33 508.00 0 0 0
34 307.21 0 0 0
35 267.24 —30 —30 —30
36 580.00 0 0 0
37 564.00 0 0 0
38 689.76 30 11 6.73
39 700.93 0 0 0
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