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Research on leakage protection of low pressure frequency converter in underground
coal mine
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Abstract: With the application of frequency converter in underground power supply system is more and more
widely, the influence of frequency converter on underground power supply system is paid more and more attention.
Frequency converters will bring a variety of high-order harmonics to the downhole power supply system, making
the original leakage protection principles such as zero-sequence power directional principle ineffective. To solve this
problem, an injection downhole low-voltage leakage protection method to select the line of downhole low-voltage
power supply system with frequency converter is proposed, and establishes the MATLAB/Simulink simulation
model of downhole low-voltage power supply system with frequency converter. The location of single-phase
grounding fault in power supply system and the output frequency of frequency converter are tested and compared to

analyze their influence on line selection and verify the feasibility of line selection method.
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Fig. 1 Schematic diagram of injection leakage protection
principle
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Fig. 2 Schematic diagram of single phase grounding fault of
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Fig. 3 Schematic diagram of equivalent circuit of injected DC

square wave voltage signal circuit
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Fig. 4 Schematic diagram of internal structure of inverter
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Fig. 5 Schematic diagram of injection leakage protection with

frequency converter
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Fig. 6 Equivalent circuit diagram of injected signal and system

in case of grounding fault
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Fig. 7 Simulation model of downhole low pressure injection with frequency converter

B 7 R — R 2%, Lttf%ﬁ%é‘l)\ﬁﬁi%%
AR SCHE R P AR ey 05 i, ol o e e b e P
FA o7 B DA B 78 9 5% ﬁ?“tHwJE’J*/Fﬁ‘ <, oy Bk BE IR

A1 75 Dk FAFFT 47 5 BUFn 2 S5
Xt i 2% 75 135 3 S
3.2 HEMENZIN

— B FBHE 140 VLR LR, m&H
GENIRIE HA8 V| B0 S Hz i BAR v 75 0
HARFEBEAR=50 Q, MHEBEC=1puF, &
FrHLBTHTL=5.0 H, ZRig B A 5mas i At th sy
A LA 40.3 WF, ot e oy A B 784 0.03 wF,

4 M7 A A

AR A A LI B S A2 000 Hz, AR =4
50 Hz,
BRI T,

® BREMEE A BRI
Tab. Influence of single-phase grounding fault location on line

selection

e = R R

B AR Bl H R/ R 51 A
L & kQ KB AN A
oS e 2 %
B ES PN 20 1.324 1.001
AR AR 0 20 1.345 0.984

HY b mT G, A T B AR 42 M F B o L 4 ]
L, BRI/ NG RA20 kQ . 2 A

68 | S 2002FEEMNEE 128

by i B 7 B AL A8 A A% B A M, i kR
Jo B 5 30k s I R A T LR A AR A EL
1.324, {EAT (2n—1) 115112005 25
AF 422 M e 5 67 B A T A A 2 ) O, R R
A Ja B k5 3 YRR B AR R T L A R LR A
#31.345, [RERT (2n—1) (1511200 4
A KA i B I %?&5%‘(1&“?&2#&&’9?%@%
ﬁ&ﬂﬁtuﬁi&ﬂ%‘

it 4 i*ﬁ%t&ﬁﬂ&uﬁﬁ’ﬁﬂcﬁx
/‘ﬁaié%l_ﬁkﬂf )

3.3 TifigRt H SR A F2 N

I 1o A A A A L AR A B L A s A £k
Bl anE 8o,
1.5 -
— bl
a4k e TeE g

FEP SG3RIE N AR
FFF HL A RA LRI

10 20 30 40 50 60 70
AR s i L A3 Hz
8 ISR TR TR L B
Fig. 8 Influence of frequency of output side of frequency

converter on line selection
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