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Design and control of a wideband modular impedance measurement device
for ports with different impedance characteristics
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(1. College of Electrical Engineering, Sichuan University, Chengdu 610065, China; 2. Qujing Bureau of EHV Power
Transmission Company, China Southern Power Grid Company Limited, Qujing 655000, China)

Abstract: To meet the requirements of harmonic impedance measurement for ports with different impedance
characteristics in power systems, a modular impedance measurement device is studied. The proposed impedance
measurement device consists of a front-end rectifier circuit and a cascaded modular H-bridge converter. To realize
harmonic impedance measurements across a wide frequency range with varying frequency, magnitude, and characteristics,
the rectifier’s output voltage variation is used to adjust the amplitude of the injected disturbance, while a wideband
reference signal is introduced into the H-bridge converter control to adjust the disturbance frequency. A load resistor is
also introduced at the device output, enabling switching between harmonic voltage or current signal injection according to
the impedance of the tested port, thereby improving measurement accuracy. In addition, current feedforward control is
applied in the converter to avoid interference from background harmonics on the output disturbance. Finally, real-time
RTDS simulations verify that the measurement device can flexibly perform harmonic impedance measurement at different
voltage levels, with a measurement range of 1~5000 Hz and a single harmonic injection bandwidth of 200 Hz covering 21
harmonic frequency points. Compared with non-intrusive and conventional intrusive methods, the impedance
measurement error of the proposed device is less than 0.5%, satisfying the measurement accuracy requirements.
This work is supported by the Key Research and Development Program of Sichuan Province (No. 2022YFG0300).
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Fig. 5 Block diagram of H-bridge converter double loop control
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