Transmission and Distribution Engineering and Technology %t B T2 54K, 2020, 9(1), 8-17 Hans )i
Published Online March 2020 in Hans. http://www.hanspub.org/journal/tdet
https://doi.org/10.12677/tdet.2020.91002

Arc Current Transient Simulation of Live
Breaking 220 V Non-Loaded Cables

DingzuoYin?, Lihe Zhou?, Lihui Zhaot?, Shengyou Zhaol, Weinan Chenz, Qi Qiz,
Jinpeng Chenz

1Qujing Power Supply Bureau, Yunnan Power Grid Company, Qujing Yunnan
’School of Electrical Engineering and Automation, Wuhan University, Wuhan Hubei

Email: 2572921286 @qqg.com

Received: Feb. 15", 2020; accepted: Feb. 29", 2020; published: Mar. 6", 2020

Abstract

In order to study the transient process and influencing factors of electric arc produced by live
breaking 220 V non-loaded cables, an improved arc black-box model is established in this paper.
On the basis of this model, the simulation circuit of live breaking 220 V non-loaded cables is built
by using ATP-EMTP software. The influence of the change of the opening initial phase angle, cable
length and conductor layer radius on the transient process of electric arc current is studied. The
simulation results show that the longer the cable length and the larger the radius of the conductor
layer, the greater the arc current generated by the opening operation, and the change of the
opening initial phase angle basically has no effect on the arc current. Through the simulation re-
search in this paper, it can provide some theoretical guidance for live breaking the non-loaded
cables with the voltage level of 220 V.
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Figure 1. Arc model in ATP-EMTP
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Figure 2. Arc current simulation diagram of live breaking 220
V non-loaded cables
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Table 1. Parameter setting of simulation circuit
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Figure 3. Voltage waveform on the cable side
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Figure 4. Arc voltage waveform
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Figure 5. Arc current waveform
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Figure 6. Arc current waveform in different opening phase angles
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Table 2. Results of arc current in different opening phase angles
= 2. AESAYEREL TERIMEREGR

S il
Sy IAE () 0 30 60 90 120 150 180
LI (A) 0.02839 0.02761 0.02634 0.02453 0.02226 0.02188 0.02408

MEH PG RAT UG, EAF 7 WA A RS T, IR a SR AR R A B . o
Sy TEAIA A 07 180° (i fE, HIIRHL A AETE 0.02188 A F0.02839 A X [HAR{L. 4 I#HIFHff O°
i R IR A M B R P K, 3K 0.02839 Ao 43I AIAH 1 150° i I L S 5 25 {1 B P I3 i eI
4 0.02188 A, B4R B, I AR 0T 43 1 B 2SI R AR ) FI 2 AN AR K

3.2. BRI EMEIIERESTREIEM
LA 3 1= AR A O T B L B LR S B R, R T LI IAE R RN R 5

PR b AR SR A2, B EE sl it A e, 14 7 9 RS 3 mm AT 13 mm i
RSN SR

1.4

[AH

1.0

0.6

0.2

-0.2

-0.6 T T T T T T T T T
0.0 0.1 0.2 0.3 0.4 [s] 05

(@) SRE¥4EH 3 mm

DOI: 10.12677/tdet.2020.91002 14 G S ES /N


https://doi.org/10.12677/tdet.2020.91002

22

(Al
1.7

1.2

0.7

0.2

-0.3

0.0 0.1 02 ' 03 0.4 5] 05
(b) S ZE¥1E0 13 mm

Figure 7. Arc current waveform in different conductor layer radius
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Table 3. Results of arc current in different conductor layer radius
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Figure 8. Arc current waveform in different length
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Table 4. Results of arc current in different length
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