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Active power scheduling and control scheme for interconnected power grids considering time-space
complementary characteristics of wind energy
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Abstract: Large-scale integration of intermittent renewable energy brings great challenges to power system’s operation and control.
The reasonable utilization of time-space complementary characteristics of wind energy can effectively decrease the effect of wind
power fluctuation. Based on the wind power output data of one regional power grid, this paper analyses the influence of
complementary characteristics of wind power on dynamic reserve, peak shaving, frequency control and tie line power control. Then, a
multi-level coordinated scheduling and control scheme is proposed, featured with multi-time scale coordination, multi-area resource
sharing, unified frequency control and full advantage of demand response. Finally, the differences between the new scheduling
scheme and the existing scheduling mode are discussed.
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Table 1 Power fluctuations on different time scales
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Table 2 Dynamic reserve for wind power in North China
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0.5~0.6  0.0174  0.0194  0.0197 0.0113  0.0115  0.0135  0.0089
0.4~0.5  0.0205 0.0088  0.0152  0.0101  0.0111  0.0123  0.0082
0.3~0.4 0.0164 0.0082 0.0116  0.0096  0.0102  0.0101  0.0062
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0.1~0.2  0.0110 ~ 0.0052  0.0052  0.0058  0.0067  0.0057  0.0034

0~0.1 0.0042  0.0024  0.0023  0.0022  0.0031  0.0031  0.0017
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Table 3 Maximum value and minimum value of dynamic

reserve and appearance time
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Table 4 Evaluation indications with/without wind
power integration
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Table 5 Frequency variation caused by power fluctuation
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Fig. 1 Stratified coordinated scheduling model in favor of wind power complementary
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