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Fault phase selection of mine power supply system based on frequency distribution theory

YU Qun, CHEN Zhihui, HE Ziyuan
(College of Electrical Engineering and Automation, Shandong University of Science and Technology,
Qingdao 266590, China)

Abstract: In view of the problem of ineffective selection of asymmetric mine neutral point ungrounded
system while high resistance grounding occurs, a fault phase selection of mine power supply system based
on frequency distribution theory was proposed. Each phase voltage after the fault of the first 1/2 frequency
cycle was collected, and extended Prony algorithm was used to fit the collected data, then the frequency
distribution theory was used to process the sampled voltage of each phase. On the basis, frequency
distributions of voltage of each phase were obtained by Bessel formula, and the fault phase was selected by
comparing the magnitude of the frequency distribution. The results of Matlab simulation and adaptability
analysis show that the proposed method has high accuracy and is applicable to fault conditions of low
impedance grounding and high impedance grounding. It has strong adaptability to noise interference and
data window length, and is not affected by sampling frequency and group distance.

Key words: mine power supply; fault phase selection; frequency distribution theory; extended Prony

algorithm; high resistance grounding
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Fig. 1 The schematic of single phase grounding fault of

distribution network
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Fig. 2 Waveform of each phase voltage under different

grounding resistances
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Table 1

#£1

7 [a] g 3 T 50T A R 32 A 445 23

Fault phase selection results in different initial

fault conditions

ATy A1 B A
Wt 0/¢)  Ri/Q  Xi/km .
AMl BH CH HR
5 50 1 15.7 1.13 1.12 A H
15 500 3 2. 86 1. 14 1. 18 A
A
45 1 000 5 2.04 1.07 1.17 A HH
60 1500 7 1.49 1.23 1.22 A H
10 500 1 1. 20 2.28 1.13 B AH
B AH 30 1 500 8 1.04 2.31 1.71 B #H
80 2 500 10 1.15 2.32 1.92 B A
20 1 500 6 1. 94 0. 90 2.08 C#H
C# 60 25 000 8 1. 85 1.03 2.29 C#
120 50 000 12 1.35 1.41 1. 44 C
2 A W M S S AR 2
Table 2 Selection results after adding Gaussian white noise
BRI A YEHA
Xi/km Ri/Q 0/ N
A B #H CH 4
1 50 ) 12.02 1.25 1.32 A
3 500 15 3.23 1.15 1. 25 A
5 1 000 45 2.56 1.34 1.52 A M
7 1 500 60 3. 20 2.05 2.18 A HH
10 2 500 120 2.35 1.32 1. 25 A
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Table 3 Selection results under different data windows
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Table 4  Selection results under different sampling rates
PRk B3 A {E TEAH
MHz A B A C i e
0.005 1. 64 1.21 0.74 A
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Table 5 Selection results under different class interval
v LI G ) e
A A B CH 45
50 1.23 0.33 0. 56 A
100 1.82 0.55 0.62 A
200 2.53 1.21 1.02 A
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500 4.78 2.54 2.56 A
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