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Abstract: In the impedance measurement process, since the inverter impedance varied widely, the magnitude of
injection disturbance cannot be evaluated in advance. Therefore, it is necessary to adjust the disturbance energy
adaptively. The impedance measurement device of disturbance voltage injected in series is taken as the research object,
and an adaptive adjustment strategy of disturbance voltage based on disturbance current feedback is proposed. The
magnitude of disturbance voltage is adjusted by detecting the responding disturbance current in real time, thus realizing
the adaptive adjustment of disturbance energy. Both the disturbance voltage and responding disturbance current are
controlled to be within 10% of the steady-state point of the system under test. The effectiveness of the proposed control

strategy was verified by hardware-in-the-loop simulations in real time.
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Fig. 1 Schematic of impedance measur ement device and
overall structure of system under test
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Fig. 2 Topology of circuit with disturbance injection
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Fig. 3 Flow chart of switching of working modes of
seriesinjection distur bance voltage impedance
measur ement device
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Fig. 6 Hardware-in-the-loop semi-physical simulation
experiment platform
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Fig. 12 Impedance measur ement results
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