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A protection method for shunt capacitor bank in

mine-used reactive power compensation device

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

Abstract: For high cost, poor sensitivity, complex protection setting calculation existed in current
protection methods for shunt capacitor band in mine-used reactive power compensation device,
characteristics of capacitor current distribution and fault were analyzed when shunt capacitor bank in mine-
used reactive power compensation device broke down, and conclusions were gotten including that three-
phase unbalanced grounding capacitor current would result in non-zero zero-sequence current when fault
occurred, and zero-sequence current of non-fault capacitor bank was different with the one of fault
capacitor bank. According to above conclusions, a protection method for shunt capacitor bank in reactive
power compensation device was proposed which took zero-sequence current as criteria. The simulation
results verify effectiveness and feasibility of the method.

Key words: mine power network; reactive power compensation device; shunt capacitor bank; zero-
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Fig. 1 Zero-sequence current protection principle of
shunt capacitor bank
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Fig. 2 Zero-sequence current waveforms of each shunt

/A

capacitor bank under single-phase grounding short

circuit fault
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Fig. 3 Zero-sequence current waveforms of each shunt
capacitor bank under single-phase open circuit fault

MIEL 28] 4 0] & YLl Re Al A% O 1BC R A e 4
TP LI & R A R R B E R S
A 9 e R U R B A L R R A AR A
SR RCE | 4 iR iR S g U e N [ P B 9 P
P i LR M A e M L B IR L PR T R L 4%
AR BB i 7 e 4 % P L A A ORI A AR AL A

AR R S I I 2% R RS g AR R U A A
15 B 45 51 5 S 3 B — 2

1(5):
0
_5._
-10

3/A

101
5t

0
=-5F
-10

3Ip/A

20
10
0
-10F

=20
0

3Iy/A

Il 1 J

1
0.05 0.10 0.15 0.20 0.25 0.30
t/s

P4 R Al e 45 I B L A R AL LI DR

Fig. 4 Zero-sequence current waveforms of each shunt

capacitor bank under symmetry fault
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