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Abstract: With the “Dual-carbon” strategy proposed in China, the microgrid composed of distributed generations
has become an effective way to solve the energy crisis and environmental pollution problems. To improve the power
quality of a microgrid system, frequency restoration control is usually added to distributed generations to compensate
for the frequency deviation caused by changes in load. It is necessary to obtain the information about accurate feeder
impedance when calculating the load terminal frequency, so as to reduce the reliance of the system on high-speed
communication. However, this is often difficult to be guaranteed in practical engineering, thus leading to the difference
of power distribution among distributed generations and eventually deteriorating the frequency stability of the system.
To solve these problems, the mechanism of an unstable system caused by the inaccurate feeder impedance is analyzed,
and it is pointed out that the calculation error of load terminal
WA BHEE: 2024-11-21; f&EIBHA: 2024-12-29; RABH: frequency is the basic cause of power distribution difference

2025-01-10; MEEHEZHHER: 2025-01-22 among distributed generations. On this basis, a frequency
HLWB: FEZHEMARAFRRHEIHE (kj2023-017) restoration control strategy based on small-AC-signal injection

This work is supported by State Grid Corporation of China  is proposed. By adding an additional small-AC-signal to the
under the grant kj2023-017 output voltage from each distributed generation, a droop
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relationship between the injected small-AC-signal frequency and the calculated value of load terminal frequency is established, and

the active power of the small signal is used to compensate for the calculated deviation of load terminal frequency caused by the

inaccurate feeder impedance, so as to realize the compensation for frequency deviation while maintaining the power sharing of the

system. To illustrate the application scope of this control strategy, the differential-mode small-signal model of a typical microgrid

system is established, and the design method for related parameters is discussed. Finally, the effectiveness of the proposed method

was verified by a hardware-in-the-loop experiment.

Keywords: Islanded microgrid; frequency restoration; secondary control; power sharing; small-AC-signal injection
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