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Abstract: With a large number of renewable energy devices being integrated into DC distribution network, the
factors such as the random fluctuation of photovoltaic power generation and unpredictability of loads will have an
impact on the system stability. During its operation, the system has characteristics of being dominated by power
electronic equipment and time-varying. To ensure the efficient and stable operation of the DC distribution network, it is
crucial for obtaining the impedance characteristics of power electronic equipment in the distribution network accurately
in real time. A wide-band impedance measurement method based on discrete interval binary sequence (DIBS) with
optimized spectrum is proposed, and the phase optimization formula and Nelder-Mead algorithm are used for
optimizing the phase of each frequency component of the DIBS generating signal. In addition, the methods of
generating signal and amplitude selection are improved, so that the signal spectrum is focused on the target frequency
band, and the measurement efficiency and accuracy are improved. To verify the effectiveness of the proposed method,
the time-domain waveforms and spectra of the multi-sinusoidal signal and optimized DIBS signal are compared, and
simulations are carried out in Matlab/Simulink to verify the
Wi BEH: 2024-12-05; EEHHE: 2025-01-05; RAHBH:  method. Results show that the injected voltage amplitude of
2025-02-08; MZKEHAZ BHE: 2025-04-08 DIBS is smaller and can accurately measure the impedance
HELWMB: EMITIE A BRAFRHEHE (12023045) characteristics of power electronic equipment with the same
This work is supported by Science and Technology Project of  signal spectral energy. Finally, passive load impedance

State Grid Jiangsu Electric Power Co., Ltd. under the grant  measurement experiments were carried out on a hardware
J2023045 platform to verify the effectiveness of the proposed method.
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Fig. 1 Schematic of power electronic equipment impedance

measurement in DC distribution network
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Fig. 2 Flow chart of wide-band impedance measur ement
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