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Fig.1 Equivalent model diagram of grounding fault
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Fig.2 Schematic diagram of flexible regulation fault phase voltage system
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Fig.3 Structure diagram of voltage reduced arc suppression device
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Arc suppression device with active reduction of grounding fault phase voltage and
field test for distribution networks

ZHUO Chao',ZENG Xiangjun’, PENG Honghai’,YU Kun*, WANG Zhan™
(1. Guangxi Key Laboratory of Power System Optimization and Energy Technology,Guangxi University,

Nanning 530004, China;2. Hunan Province Key Laboratory of Smart Grids Operation and Control,
Changsha University of Science and Technology,Changsha 410004, China;
3. College of Electrical and Information Engineering, Hunan University,Changsha 410082, China;
4. Changsha Jingke Electric Power Technology Co.,Ltd.,Changsha 410004, China)

Abstract: Intermittent arc grounding fault often occurs in neutral non-effectively grounded distribution net-

works, resulting in overvoltage, endangering personal and equipment safety, and even causing cable channel

fire disasters. Aiming at this problem,the arc suppression control principle and technology based on active

reduction of grounding fault phase voltage are proposed,and the corresponding device is developed. By flexi-

bly adjusting the zero-sequence voltage,the fault point voltage is controlled to be lower than the reignition

voltage of fault arc to force the fault arc extinguish,so the grounding fault can be eliminated without power

outage and overvoltage can be effectively suppressed. Through large amount of laboratory tests, actual sub-

station tests and operation,the correctness and feasibility of the arc suppression technology based on active

reduction of grounding fault phase voltage are verified.

Key words:non-effectively grounded distribution networks;grounding fault;arc suppression with active voltage-

reduction; grounding fault field test
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Fig.Al Sequence diagram of Voltage reduced arc suppression device
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Fig.A2 Flowchart of resonance measurement
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Fig.A3 Flowchart of step-down voltage
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Table B1 Temperature data of test point

o WA SR BEC
HIURZ W=
0 30min 60min  90min  120min  150min  180min
A RSEOL 295 306 30.5 318 33.1 375 39.9
HEAE RG] 297 415 735 975 115.9 122.8 125.2
e e A8 s A 293 410 61.4 79.4 76.8 63.0 65.4
BB 282 315 33.8 32 31.2 31.2 312
i ) 325 428 35.0 35.2 39.8 37.4 36.8
IGBT 325 428 35.0 35.2 39.8 37.4 36.8
R Y5 XL 365 465 485 524 54.0 56.4 57.3
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Fig.B1 Recorded waveforms of single-phase grounding fault with 10k<Q transition resistance
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Fig.B2 Recorded waveforms of single-phase grounding fault with 16kQ transition resistance
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Fig.B3 Recorded waveforms of single-phase direct grounding fault
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Table B2 Test data of single-phase grounding fault with 10kQ transition resistance

RA Ua/V Us/V UV UV IJA  ty/ms
IEHA 61045 62251 61258 653 — —
M 62626 63241 58802 2668 04 @ —
#MEJE 10727.2 108174 1720 64293 001 350
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Table B3 Test data of single-phase grounding fault with 16kQ transition resistance

W& UdV  Ug/V UV UV IJA  tims
IERA 61226 62236 61452 52.0 — —
A 61690 5995.0 63370 2167 02 @ —
#MEJE 107639 2009 105438 62787 0.01 260

& B4 BHERBIEMIINKIE
Table B4 Test data of single-phase direct grounding fault

R UV UglV UV UV IdA ty/ms
EHA 62779 63738 63169 564 @ — —
HEAs 108779 570 108776 62140 29 —
WMEE 10967.4 570 109204 62140 29
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Fig.B4 Installation diagram of substation relay room and outdoor cabinet
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Fig.B5 Field test
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Fig.B6 Field recorded waveforms of grounding fault with 16kQ transition resistance
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Fig.B7 Recorded waveforms of single-phase ARC grounding in dirt
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Table B5 Field test data of grounding fault with 16kQ transition resistance

RE Ua/V  UglV  UclV UV 1A tms

E#HA 6270 5740 5920 310 20— @ —
WA 6386 5451 6152 530 0.34 @ —
#MEF 10340 230 10550 6110 0.02 220
# B6 &g - ML iR 16 S
Table B6 Test data of ARC grounding in dirt

RE Ua/V  UglV  UclV UV 1A tims

IEWA 6297 5744 5934 311 — —
HeEEZA 8180 2430 8150 3520 0.72  —

#MEJG 10330 230 10530 6090 0.03 110
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