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Abstract: With the rapid advancement of the construction process of a new power system, the power grid form is
developing in the direction of power electronics and the power grid with a high proportion of new energy sources is a
typical representative. First, the frequency regulation characteristics of the local power grid are analyzed and a
mathematical model of power frequency is established. Then, a new frequency regulation method, which can accu-
rately calculate the total system power disturbance and realize the elastic recovery of frequency, is proposed.
Finally, an RTDS hardware-in-the-loop simulation platform is built based on a demonstration project of the high pro-
portion of new energy sources for the local power grid, and the proposed frequency regulation method is verified by
accessing the developed frequency regulation system under two operating conditions: sudden increases in load and
sudden increase in new energy generation. Through simulation data analysis, after the system frequency is
disturbed, the system frequency in the control area can be rapidly restored to approximately 50.000 Hz by adjusting
the power of the generator set twice and accurately estimating the total disturbance of the system. The simulation ex-
periment results show that the proposed frequency regulation method can accurately calculate the total power distur-
bance of the system and effectively improve the frequency stability of the system, thus verifying its effectiveness and
correctness.
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Fig.1 Application scenario 1 of high proportion new en-
ergy local power grid
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ergy local power grid
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Fig.3 Principle of frequency regulation method
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Fig.4 Implementation steps of frequency regulation method
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Fig.5 Network structure of local power grid with a high proportion of new energy sources
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Fig.7 Frequency waveform under operating condition 1
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under operating condition 1
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Tab.6 Simulation data of frequency regulation under
operating condition 1
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Fig.9 Frequency waveform under operating condition 2
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Fig.10 Active power waveforms of voltage source unit
under operating condition 2

T 2 BB E O BN ER 7 PR,
£7 TR 2MFARAFHELE

Tab.7 Simulation data of frequency regulation under
oper-ating condition 2
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