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Three-phase synchronization accuracy detection method for a distribution line fault indicator
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Abstract: The synchronous sampling performance of a distribution line fault indicator directly affects the expression
ability of the synthesized transient zero-sequence current to fault characteristics. This is the basic premise of constructing
a reliable fault identification algorithm and has become the core index of equipment quality detection. In this paper, a
three-phase synchronization accuracy detection method for a distribution line fault indicator is proposed. First, the time
delay between three groups of original sampling sequences is compared by correlation coefficient, and the value range of
synchronization error is determined by sliding search. Then combined with a Newton interpolation fitting method, the
function of synchronization error and correlation coefficient is constructed to solve the accurate three-phase
synchronization time error. This provides an effective and reliable basis for rectifying and adjusting the original recording
data. The simulation results show that the proposed method has high detection accuracy, reliable results and effective
immunity to the error and noise interference introduced by a fault indicator in the sampling link. This has good
engineering application value.
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Fig. 1 Mounting and installation of fault indicator
acquisition unit on test bench
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Fig. 2 Test current waveform and waveform recorded by
three-phase acquisition unit of fault indicator
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Fig. 3 Schematic diagram of recording data sequence
with fixed window and sliding window
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Fig. 4 Comparison diagram of reference recording current
and delay recording current
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Table 1 Simulation test results of time synchronization

error detection
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WES M  EIAE ps WA Ars K& RE/ s

1 -2 -550 —549.978 4 0.021 6
2 -2 =375 —375.000 0 0
3 -1 —225 —225.012 3 0.012 3
4 -1 -160 -160.022 3 0.022 3
5 0 50 49.978 4 0.021 6
6 0 100 99.981 5 0.018 5
7 1 200 200.021 6 0.021 6
8 1 300 299.978 4 0.021 6
9 2 400 400.018 5 0.018 5
10 2 600 599.981 5 0.018 5
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Fig. 6 Comparison diagram of reference recording current and
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Table 2 Simulation test results of time synchronization error

detection for delayed signal with Gaussian white noise
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6 0 100 44,089 9 55.9101
7 1 200 263.1451 63.1451
8 1 300 218.4237 81.576 3
9 2 400 428.038 4 28.038 4
10 2 600 566.775 2 33.2248
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