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Frequency Sweep Impedance Detection Method for Remote
Site Earthing Fault in Medium Voltage DC System

LIU Xiaojun, ZHU Lingyu, JI Shengchang, PAN Liang, REN Fugiang

(State Key Laboratory of Electrical Insulation and Power Equipment, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: To solve the remote detection problem of earthing state of remote site equipment shell
in medium voltage DC system, a remote site earthing fault detection method is proposed based on
frequency sweep impedance. A three-unit model of center site, transmission line and remote site
of the system is established, and the earthing fault in remote site is divided into three states:
normal grounding, disconnection of remote grounding, and disconnection of both remote and
cable grounding. After theoretical analysis, a high-frequency AC source is connected in parallel at
the center site to detect the impedance to ground, and earthing fault in remote site can be judged.
Following the simulation result from PSpice and PSCAD, the frequency of the AC source is set as
the resonant frequency when the system is in the normal grounding state to improve the accuracy
of this method. The current sweeping curve indicates that the average resonant frequency changes
in different grounding states. A system with single line of 150 m, 500 m and 1 000 m and a
system with parallel lines of 300 m and 800 m, 500 m and 1 000 m are tested to verify the
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feasibility of this method, and the flow chart of the detection algorithm is presented.

Keywords: medium voltage DC system; remote earthing; frequency sweep impedance;

state detection
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