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Unit commitment of a power system considering frequency safety constraint and
wind power integrated inertial control
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Abstract: As wind power penetration increases, the inertial response of a power system and the ability of primary
frequency modulation are reduced. This makes the frequency safety problem gradually more prominent. It is necessary to
consider the frequency safety constraint in day-ahead generation scheduling. According to the frequency safety
requirements of a power system, a frequency safety constraint construction method considering the frequency nadir is
proposed. Wind power integrated inertial control is introduced to enable wind turbines to participate in primary frequency
modulation. Based on this, a unit commitment model considering a frequency safety constraint and wind power integrated
inertial control is established. Then, the M language is used to dynamically control the frequency response model of
multi-machines for Simulink. This is also embedded in the improved particle swarm optimization algorithm for the model
solution. The results of the IEEE39-bus system with wind power show that the proposed model and method can
effectively improve frequency response capability and ensure the safe operation of the power system.
This work is supported by the Youth Fund of National Natural Science Foundation of China (No. 51807116).
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Fig. 1 Frequency dynamic process after power shortage
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Fig. 2 Frequency response model of multi-generator system with wind power
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Table 1 Parameters of 39-bus system units
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Table 2 Frequency response parameters of 39-bus system units
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Table 3 Cost comparison of different schemes

1,2 455  0.045 0.2 0.37 11.03 035 493
34 130  0.046 0.15 0.23 7.8 028 35
5 162 0.05 0.15 0.21 8.6 0.3 3.1
6 80 0.044 0.1 0.22 7.3 025 345
7 85 0.044 0.1 0.22 7.3 025 345
8910 55 0.044 0.1 0.18 7.3 025 345
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Fig. 4 Daily load and wind power prediction curves
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Table 4 Maximum frequency deviation of each
period under different schemes
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Fig. 13 Convergence curve of the optimal value of the
total cost of different algorithms
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Table 6 Comparison of the frequency nadir of different models
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