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Dynamic frequency offset peak analysis and speed control system parameter optimization of
isolated networks based on sensitivity
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Abstract: The frequency fluctuation of the isolated network under disturbance is within a certain range, which is an
important condition for the stable operation of the isolated network. In this paper, the influence of the zero-pole distribution
on the peak value of the frequency offset is analyzed for the isolated network with high-order speed control system, and the
estimation expression of the peak value of the isolated network frequency offset is given. On this basis, using the method of
eigenvalue sensitivity, the sensitivity amplitude and phase of zero pole to governor PI, speed measurement time constant,
power feedback time constant, load feed-forward coefficient and modulation coefficient are calculated. The influence
relationship of governor parameters on the frequency offset peak is revealed. The governor parameter optimization scheme
for reducing the frequency offset peak value and the parameter adjustment suggestion for ensuring the stability of the isolated
network frequency are proposed and verified by PSCAD/EMTDC electromagnetic transient simulation software.
This work is supported by Fundamental Research Funds for the Central Universities (No. 2018ZD01).
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Fig. 1 Digital electric hydraulic control system
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Table 1 Parameter values of generator and governor
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Table 2 Relevant parameter values
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Table 3 Comparison of estimation and simulation results
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Fig. 4 Frequency offset simulation diagram
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Fig. 5 Parameter sensitivity of conjugate dominant pole
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Fig. 6 Parameter sensitivity of near-virtual axis zero-pole
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