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Fault location of a complex DC distribution network based on high-frequency transient sparse measurement

GAO Bing, CUI Zekun
(Hengshui Power Supply Branch, State Grid Hebei Electric Power Co., Ltd., Hengshui 053000, China)

Abstract: To solve the problem of poor fault location accuracy caused by insufficient high-speed communication
measurement points and complex fault characteristics in DC distribution networks, a new DC two-pole short-circuit fault
location algorithm is proposed. First, a high-frequency impedance equivalent model containing a level shifter and a
DC/DC converter is constructed to provide a stable impedance value for the fault process according to the high-frequency
transient current loop. Secondly, the BCS theory is used to derive the high-frequency transient voltage equation of the
node corresponding to the sparse measurement point. Finally, the node's high-frequency transient current sparse vector is
determined to achieve fault location, combining the node's high-frequency transient voltage equation and Bayesian
compressive sensing theory. The experimental results show that the proposed algorithm has a low requirement for the
number of measurement points, does not need to measure data strictly synchronously, and is not affected by the control
strategy and transition resistance of the converter, and has high fault location accuracy.
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