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Figure 1 Zero sequence equivalent network diagram
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Figure 2 NES single-phase arc grounding

fault model diagram

®1 BUKESH
Table 1 Parameters of cable line
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Table 2 Main module parameters
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Figure 3 Voltage and current waveforms for improved

Schwarz arc models
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Figure 4 Arc current waveform plot of three arc models
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Figure 5 Resistance waveform plot of three arc models
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Figure 6 Zero sequence current wavelet decomposition

coefficient of each line
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Figure 7 Zero sequence current wavelet decomposition

coefficient of each line
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Table 3 Line selection results under different

transition resistances in case of outgoing line faults
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Table 4 Line selection results for different fault

initial phase angles during outgoing line faults
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30 0.3982 -1.1207 0.3877 0.3869 1,
60 0.6173 -1.7397 0.6043 0.5947 1,
90  -0.7994 2.8685-1.0297 -1.0252 L,
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Table 5 Line selection results under different

fault locations in case of outgoing line faults

i AL/ 5 2R /N A3 R FR O B R (B [
km [ l, ly l, 2 i

1 0.8904 0.8232 -2.5445 0.8554 ly

10 0.6812 0.6460 -1.8697 0.6397 Ly

15 -0.807 0 -0.899 2 2.721 0 -1.027 3 L

20 -0.9722 -1.021 0 3.038 4 -1.090 1 ly

26 -0.999 8 -1.043 6 3.131 8 -1.108 6 L
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Table 6 Line selection results for different transition
resistances in case of busbar faults
PURl: ;N i VAN A T VINT &y F % 4k S N ] e

Q l. L L l & 5
0.507 9

500 0.508 4 0.5052 0.504 5 +HR£
1000 0.2582 0.2570 0.2567 0.2512 K&k
2000 0.1245 0.1243 0.1238 0.1228 HF£k
3000 0.0848 0.0838 0.0851 0.0840 +Hkzk
4000 0.0614 0.0599 0.0597 0.0588 EE<k
5000 0.0487 0.0476 0.0479 0.0469 HF&k
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Table 7 Line selection results for different fault

initial phase angles during busbar faults

WA, AR/ AR BB (A i
() L L L Ly i

0 0.0740 0.0652 0.0595 0.0502 H:zk

30 0.3647 0.4002 0.4370 0.4443 Rz

60 0.6871 0.6782 0.7389 0.7289 HK:Zk

90 0.8575 0.8002 0.8309 0.8405 H:zk
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Research on Arc Grounding Fault Selection Method of Distribution

Network Based on Wavelet Analysis

LI Jingli', REN Junyue', YUAN Hao', WANG Zijian', LEI Hong', ZHAO Zijing’

(1. School of Electrical and Information Engineering, Zhengzhou University, Zhengzhou 450001, China; 2. Jiyuan Power Supply Com-

pany, State Grid Henan Electric Power Company, Jiyuan 459000, China)

Abstract; Chinese urban low-voltage distribution network capacitance current rose sharply, single-phase ground

fault arc was difficult to self-extinguish and easy to produce arc light ground overvoltage and lead to accidents. The

resonant grounding system (NES) arc ground fault reliable line selection method to ensure the stable and safe oper-

ation of the distribution network basis was explored. The equivalent circuit of arc ground fault in NES was first es-

tablished, and the difference between the zero-sequence current between the fault and the sound line was analyzed.

Secondly, the Schwarz arc model was improved by introducing dynamic arc length parameters, and the Schwarz

(555 107 1)
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Effect of Broken Cable on Mechanical Properties of Curved Cable-stayed Bridge

YANG Yaxun'?, WANG Chengzhi', CHAI Wenhao', ZHANG Yuhang', ZHANG Fuhua'

(1. School of highway, Chang’an University, Xi’an 710064, China; 2. The Engineering Design Academy of Chang’an University Com-
pany Limited, Xi’an 710064, China)

Abstract: In order to study the mechanical response of long-span curved cable-stayed bridge caused by cable
breaking, Xigu Chaijiaxia cable-stayed bridge in Gansu Province was taken as an engineering example, the finite
element model was established by using the beam lattice method, and 15 typical cable breaking conditions were
selected to analyze the changes of residual cable force, main beam deflection, main beam stress and tower top offset
before and after cable breaking at different positions and different numbers. The results showed that single cable
breaking would only produce local effects, the peak value of the change occurred near the broken cable anchorage
zone and decreased to the surrounding. The combined fracture condition had a greater impact than the single cable
fracture condition. Long cable fracture had the greatest impact, followed by medium cable and short cable. The
impact of cable fracture in the middle span was greater than that in the side span. The influence of cable fracture on
the broken span was greater than that of non broken span, and the influence on the broken cable surface was greater
than that of non broken cable surface. The effect of cable breaking on the peak stress of the main beam and the
stress distribution of the whole bridge was very small, but only on the main beam stress near the anchorage zone.

Keywords: curved cable-stayed bridge; broken cable condition; cable force; deflection and stress of main beam;

tower top offset
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arc simulation model was improved by using MATLAB/Simulink, and on this basis, the arc-optic grounding fault
model of the pure cable line system in the scenario of exceeding the capacitance current of a medium-voltage distri-
bution network in a city was constructed. Then, the typical fault conditions were set to simulate the arc grounding
fault of any line, and the zero sequence current of each line was extracted for coif wavelet decomposition, and it
was proposed that when the arc grounding fault occurred in the outlet line, the polarity of the fault line and the non-
power frequency zero sequence current mode maximum of the sound line was opposite. When the arc ground fault
occurred on the busbar, the polarity of the non-power frequency zero sequence current mode maximum of all out
lines was the same as the arc ground fault selection criterion. Finally, the typical fault conditions were set to verify
the effectiveness of the method for selecting wires for NES arc ground faults. The results showed that in different
typical fault conditions such as transition resistance, fault point distance, and phase angle at fault time, this method
could correctly select the arc light ground fault line.

Keywords: resonant grounding system; arc grounding fault; wavelet analysis; time-frequency domain decomposi-

tion; fault routing



