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Fig.1 Schematic diagram of AC/DC hybrid system
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Fig.2 Schentic diagram of the fault of
the receiving AC line
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Fig.3 Non-fault phase circuit
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Fig.4 Non-fault phase simplified circuit
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Fig.5 Equivalent electrical model of non-fault phase
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Fig.6 Fault phase circuit
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Fig.7 The process of phase selection
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Fig.8 Phase selection results of class correlation
coefficients for different fault types
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Table 2 Phase selection results for different fault types
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Fig.9 Phase selection results of class correlation
coefficients for different fault locations
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Table 3 Phase selection results for

different fault locations
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Table 4 Phase selection results for
different transition resistors
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Table 5 Phase selection results for
different sampling frequencies
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Table 6 Phase selection results for
different noise interference
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Time-domain double-ended phase selection method for AC/DC hybrid

transmission system based on model recognition
MA Yifei, FAN Yanfang
(School of Electrical Engineering, Xinjiang University, Urumqi 830017, China)

Abstract: To solve the problem that the traditional single-ended phase selection elements are no longer suitable for AC long

lines at the receiving end of the AC/DC hybrid system,a time-domain double-ended phase selection method based on model

recognition is proposed. Firstly, the time domain model of thenon-fault phase and fault phase of long AC lines with shunt

reactors at the receiving end during fault is studied by using the idea of model identification. It can be seen from the analysis

that the differential current and differential voltage of the non-fault phase satisfy the capacitance model but the fault phase does

not. Secondly,the capacitance model conformity of each phase is calculated by Spearman rank correlation coefficient, and the

fault phase is selected by comparing it with the threshold value. Finally,an AC/DC hybrid system model is built in PSCAD/

EMTDC, and the proposed fault phase selection method is simulated and verified from the aspects of fault type, fault location,

transition resistance, sampling frequency and noise interference. The results show that the fault phase selection method can

quickly and accurately select the fault phase during the fault at each position of the receiving end AC line, without relying on the

characteristics of the DC-side power supply,without the influence of the shunt reactors,and with good anti-transition resistance

and anti-interference performance.

Keywords: AC/DC hybrid system;fault phase selection; AC lines; Spearman rank correlation coefficient; model recognition;

shunt reactor
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