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(57) ABSTRACT 

Provided are a method and apparatus for remote coal mine 
leakage test. The remote leakage test method comprising: 
installing and connecting a leakage test device (3) at the a 
control switch (2) located at the most distal end of a coal 
mine power line (5); a leakage detection and protection 
device (1) connecting the leakage test device (3) via the coal 
mine power line (5) and providing it with a detection circuit 
for detecting whether remote leakage has occurred; gener 
ating a grounding current flowing through the coal mine 
power line (5) by controlling the grounding of the leakage 
test device (3); the leakage detection and protection device 
(1) detecting the grounding current, and enabling a leakage 
protection relay (KA) to operate, so as to cut off the coal 
mine power line (5); and detecting the coal mine power line 
(5) or manually observing an indication lamp (HL). So as to 
determine whether the remote leakage test is successful. The 
coal mine remote leakage test device and method are safe, 
convenient and time-saving. 

11 Claims, 2 Drawing Sheets 
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METHOD AND APPARATUS FOR REMOTE 
COAL MNE LEAKAGE TEST 

RELATED APPLICATIONS 

This application is the U.S. National Stage of Interna 
tional Application Number PCT/CN2013/086682, filed Nov. 
7, 2013, which claims the benefit of and priority to Chinese 
Patent Application Number 201210578705.2, filed Dec. 26, 
2012. The entire contents of the foregoing applications are 
hereby incorporated herein by reference for all purposes. 

TECHNICAL FIELD 

The present disclosure relates to the field of coal mine 
safety, particularly, and more particularly to a method and 
apparatus for remote coal mine leakage test performed 
locally or over a network. 

DESCRIPTION OF THE RELATED ART 

According to Article 457 of THE LAW OF THE PEO 
PLE'S REPUBLIC OF CHINA ON SAFETY IN MINES, 
underground low voltage feeders must be provided with 
leakage detection and protection devices or, optionally, 
leakage protection devices to guarantee the automatic cutoff 
a feeder having a leak occurred thereon. A trip test must be 
carried out every day to demonstrate the appropriate opera 
tion of the leakage test device. 

According to Rule 19 of the LOW VOLTAGE LEAK 
DETECTION REGULATION, with the assistance of a gas 
inspector, a remote artificial trip test must be carried out on 
a newly installed leakage detection and protection device 
before it is placed in service for the first time. For an 
operating leakage protection device, a remote artificial leak 
trip test must be performed at least once a month. In a remote 
artificial trip test of an optional leakage protection device, 
upon the open of the branch Switch of a primary leakage 
protection device, an artificial leak trip test should be carried 
out at the inlet of the branch switch, for remaining branch 
switches, a remote artificial trip test must be carried out 
respectively. The particular test method is as follows: con 
nect test resistors on the load side of a most distal control 
switch according to different voltage levels (a 2 kS2 10 W 
resistor for 127V, a 3.5 kS2 10W resistor for 380V, a 11 kS2 
10 W resistor for 660 V, a 20 kS2 10W resistor for 1140 V). 
For example, in a most distal electromagnetic starter, a test 
resistor has its one end connected to a screw of a fusible 
element, and another end connected to the shell. Power is 
supplied after an outer cap is closed to check whether a feed 
switch is tripped. If so, it indicates that the action of the 
leakage detection and protection device is reliable. After the 
test, the test resistor has to be removed. 

Also, according to Rule 19 of the LOW VOLTAGE 
LEAK DETECTION REGULATION referred to herein, 
there is not a special remote leakage test device used for the 
existing remote leakage test method, and a test resistor must 
be connected in an electromagnetic starter in advance, which 
has the following defects: 

Unsafety: it is required to open a Switch explosion-proof 
cap, electrical inspection, discharging, connecting a resistor 
on a 660 V or 1140 V line, all of which may have unsafe 
factors. 

Irregularity: there is not a special grounding terminal 
provided within the most distal control switch. Connecting 
a test resistor within the Switch is analogous to adding an 
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2 
element, which does not comply with the requirements of 
explosion protection standards. 

Inconvenience: an on-site electrician and a gas inspector 
are required. The assistance of the gas inspector is necessary 
for checking gas concentration, power down, opening the 
cover, electrical inspection, discharging. 
Time consuming: a gas inspector must be contacted for 

power down. Checking gas concentration, power down, 
opening the cover, electrical inspection, discharging, con 
necting a resistor, closing the cover, power on, enabling the 
switch will take some time. 

Difficulty in inspection: in most case, the most distal 
control Switch is a magnetic starter, which generally does not 
have a display provided thereon, so that it is difficult to 
accurately distinguish whether the remote leakage test works 
well (if power down occurs). 

SUMMARY 

The object of the present disclosure is to overcome the 
issues existed in the prior art and to provide a method and 
apparatus dedicated for remote coal mine leakage test, which 
is suitable for remote leakage test performed locally or over 
a network. 

In view of the object of the present disclosure described 
above, the following technical solutions are provided: 

a method for remote coal mine leakage test, comprising 
the following steps: installing and connecting a leakage test 
device at a control switch located at the most distal end of 
a coal mine power line; connecting a leakage detection and 
protection device through the coal mine power line to the 
leakage test device located at the most distal control Switch 
and providing it with a detection circuit for detecting 
whether a remote leakage occurs, the detection circuit being 
composed of. Such as a DC power, a relay, a reactor, a Zero 
sequence current detector or a carrier detector, controlling 
the leakage test device to be grounded to produce grounding 
current passing through the coal mine power line; detecting 
the grounding current by the leakage detection and protec 
tion device to activate the action of a leakage protection 
relay so as to cut off the coal mine power line; detecting the 
coal mine power line or observing an indication lamp by a 
remote leakage test operator to determine whether the 
remote leakage test is successful. 

Preferably, the step of detecting the coal mine power line 
comprises: detecting with a feed sensor Voltage or current on 
the coal mine power line to obtain a voltage or current 
detection signal, and feeding back the Voltage or current 
detection signal to a monitoring system or a substation 
through fix1; determining whether the remote leakage test is 
Successful by the monitoring system or Substation according 
to the Voltage or current detection signal, or by a remote 
leakage test operator observing an indication lamp. 

Preferably, the step of detecting the coal mine power line 
further comprises: detecting Voltage or current on the coal 
mine power line using a leakage test device to obtain a 
Voltage or current detection signal, and feeding back the 
Voltage or current detection signal to a monitoring system or 
a Substation through fix; determining whether the remote 
leakage test is successful by the monitoring system or 
Substation according to the Voltage or current detection 
signal. 

Preferably, the step of controlling the leakage test device 
to be grounded comprises: performing a remote leakage test 
by the leakage test device according to a grounding instruc 
tion from the monitoring system or Substation. 
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Preferably, the step of controlling the leakage test device 
to be grounded further comprises: performing a remote 
leakage test by the leakage test device according to an 
on-site manual operation. 

Preferably, the leakage test device comprises: a grounding 
test resistor having its one end connected to any two of three 
phases on the power Supply side of the control Switch, and 
a Switch execution component connected between the other 
end of the grounding test resistor and the ground. 

Preferably, the leakage test device further comprises: a 
control component connected to the monitoring system or 
the substation for controlling ON/OFF of the switch execu 
tion component; a Switch protection component connecting 
the control component to the coal mine power line; a second 
control button connected between the other end of the 
grounding test resistor and the ground. 

Preferably, the control component comprises: a trans 
former having its primary side connected to any two of three 
phases on the power Supply side of the control Switch and its 
secondary side connected to an indication lamp for deter 
mining whether a remote leakage test is Successful; rectifier 
having its input connected to the secondary side of the 
transformer; a processing device connected to the monitor 
ing system or the Substation, having its power Supply input 
connected to the input of the rectifier or a power input of the 
substation, to control ON/OFF of the Switch execution 
component according to an instruction of the monitoring 
system and feeding back a message indicating power inter 
ruption on the coal mine power line to the monitoring system 
or the Substation; an on-site manual controller connected to 
the secondary side of the rectifier, which is composed of a 
first control button and a relay coil connected in series. 

Preferably, the Switch protection component comprises: a 
fuse and a disconnector for connecting the primary side of 
the transformer to any two of three phases on the power 
supply side of the control switch. 

Preferably, the Switch execution component comprises: a 
Switch contact controlled by the processing device; a Switch 
contact controlled by the on-site manual controller. 

Preferably, the coal mine power Supply signal, the control 
signal and the feedback signal of the present disclosure may 
be transmitted on a plurality of cables or by carriers. 
A remote leakage test device, comprising: a coal mine 

power line for Supplying power; a leakage test device 
installed and connected at a most distal control Switch on the 
coal mine power line, which is accommodated in an explo 
Sion-proof housing M or a normal housing; a leak detection 
and protection device connected to the leakage test device 
through the coal mine power line; a check device for 
checking the result of a remote coal mine leakage test, 
wherein through controlling the leakage test device to be 
grounded, grounding current is produced on the coal mine 
power line or grounding impedance is reduced, such that the 
leakage detection and protection device cuts off power 
Supply on the coal mine power line according to the ground 
ing current or Zero sequence current or grounding imped 
ance, as a result, the check device or a remote leakage test 
operator determines whether the remote leakage test is 
Successful according to an interruption message of the coal 
mine power line or by observing an indication lamp. 

Preferably, the leakage test device is accommodated in a 
specially designed explosion-insulation housing M or other 
explosion-proof housing or a normal housing M, the con 
tacts of the first control button and the second control button 
are provided in the interior of the housing M, with their 
operation handles penetrating through the wall of the hous 
ing M and exposed outside of the housing M. 
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4 
Preferably, the monitoring system or substation may be 

provided separately or in a feed switch. 
The present disclosure has the following advantageous 

effects. 
1. Safety: the remote leakage test device of the present 

disclosure is directly provided in the interior of an explo 
Sion-proof housing to avoid the need of opening an explo 
Sion-proof cap, electrical inspection, discharging, or con 
necting a resistor on a 660 V or 1140 V line. 

2. Convenience: in a remote leakage test, no assistance of 
a gas inspector is required, and it is not necessary to contact 
for power down in advance; no gas concentration inspection, 
power down, cover opening, electrical inspection, discharg 
ing is required. 

3. Time saving: in a remote leakage test, it is not required 
to contact a gas inspector, and it is not necessary to contact 
for power down in advance; no gas concentration inspection, 
power down, cover opening, electrical inspection, discharg 
ing, cover closing, power on, Switch starting is required. 

4. Inspection convenience: when the remote leakage test 
is performed, an overground or underground monitoring 
system may display and automatically memorize the situa 
tion of test actions (such as, power down); a display is 
provided for the remote switch to facilitate the observation 
of an electrician. 

This disclosure relates to a method and device for coal 
mine leakage test with higher popularization value. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram of a method and device for 
remote leakage test; 

FIG. 2 is a schematic structural diagram of the leakage 
test device of FIG. 1; 

FIG. 3 is an electrical diagram of the remote leakage test 
of this disclosure. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

As shown in FIG. 1, a method for remote coal mine 
leakage test is provided in this disclosure, comprising the 
following steps: 

Installing and connecting a leakage test device 3 at a 
control switch 2 located at the most distal end of a coal mine 
power line 5. 

Connecting a leakage detection and protection device 1 
through the coal mine power line 5 to the leakage test device 
3 located at the most distal control switch 2 and providing 
it with a detection circuit for detecting whether a remote leak 
OCCU.S. 

Controlling the leakage test device 3 to be grounded to 
produce grounding current passing through the coal mine 
power line 5, the leakage test device 3, and the leakage 
detection and protection device 1. 

Detecting the grounding current by the leakage detection 
and protection device 1 to activate a leakage protection relay 
KA, wherein KA1 turns on a feed switch contactor KM, KM 
is activated and KM1 is tripped, so that the coal mine power 
line 5 is cut off. 

Detecting the coal mine power line 5 or observing an 
indication lamp by a remote leakage test operator to deter 
mine whether the remote leakage test is successful. 
As shown in FIG. 1, the step of detecting the coal mine 

power line comprises: 
Detecting with a feed sensor 6 voltage or current on the 

coal mine power line 5 to obtain a voltage or current 
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detection signal, and feeding back the Voltage or current 
detection signal to a monitoring system 4 or a Substation JK 
through fix1. 

Determining whether the remote leakage test is Successful 
by the monitoring system 4 or Substation JK according to the 
Voltage or current detection signal, or by a remote leakage 
test operator observing an indication lamp HL. Particularly, 
the feed sensor 6 comprises at least a current transformer or 
a voltage transformer installed on the coal mine power line 
5, which is used to detect the current or voltage on the coal 
mine power line 5. In the case that the leakage detection and 
protection device 1 cut off the coal mine power line 5, the 
value of the current or voltage detected by the feed sensor 6 
is Zero. According to Such a detection result, the monitoring 
system 4 or a substation JK may determine that the leakage 
test is successful. 

The step of detecting the coal mine power line further 
comprises: 

Detecting Voltage or current on the coal mine power line 
using a leakage test device 3 to obtain a Voltage or current 
detection signal, and feeding back the Voltage or current 
detection signal to a monitoring system 4 or a Substation JK 
through fix. 

Determining whether the remote leakage test is Successful 
by the monitoring system 4 or Substation JK according to the 
Voltage or current detection signal, or by a remote leakage 
test operator observing an indication lamp HL. Particularly, 
if the coal mine power line 5 is cut off, the leakage test 
device 3 connected to the coal mine power line 5 will obtain 
a power interruption message indicating that the value of its 
input Voltage or current is Zero. According to such a power 
interruption message, the monitoring system 4 or a substa 
tion JK may determine that the leakage test is successful. 

The step of controlling the leakage test device 3 to be 
grounded comprises: performing a remote leakage test by 
the leakage test device 3 according to a grounding instruc 
tion from the monitoring system 4 or Substation JK. 

The step of controlling the leakage test device 3 to be 
grounded further comprises: performing a remote leakage 
test by the leakage test device 3 according to an on-site 
manual operation. 
As shown in FIG. 1, this disclosure implements an 

apparatus for remote coal mine leakage test device per 
formed locally or over a network, comprising: a coal mine 
power line 5 for Supplying power; a leakage test device 3 
installed at and connected to a control switch 2 located at the 
most distal end of the coal mine power line 5: a leakage 
detection and protection device 1 connected to the leakage 
test device 3 through the coal mine power line 5: a check 
device for checking the result of a remote coal mine leakage 
test. Wherein, through controlling the leakage test device 3 
to be grounded, grounding current is produced in a loop 
formed by the coal mine power line 5, the leakage test device 
3 and the leakage detection and protection device 1; when 
the grounding current is detected by the leakage detection 
and protection device 1, the power Supply of the coal mine 
power line 5 is cut off, such that the check device, or a 
remote leakage test operator through observing an indication 
lamp, determines whether the remote leakage test is suc 
cessful, according to the leakage detection and protection 
device 1 cutting off the power Supply of the leakage test 
device 3. The check device for checking the result of a 
remote leakage test may be the monitoring system 4 or 
substation JK connected to the leakage test device 3. 
An apparatus for remote leakage test further comprises a 

feed sensor 6 installed on the coal mine power line 5 and 
connected to the monitoring system 4 or Substation JK, 
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6 
which is used to detect current on the coal mine power line 
5 and transmit a detection result to the monitoring system 4 
or substation JK. 
An apparatus for remote leakage test further comprises an 

indication lamp HL installed on the secondary side of a 
transformer B, which is used to indicating a remote leakage 
test operator observing the indication lamp HL whether the 
remote leakage test is successful. 
As shown in FIG. 2, the leakage test device 3 comprises: 

a grounding resistor Rb having its one end connected to any 
one of three phases on the power supply side of the control 
Switch 2, a Switch execution component 31 connected 
between the other end of the grounding resistor Rb and the 
ground; a control component 32 connected to the monitoring 
system 4 or the substation JK for controlling ON/OFF of the 
Switch execution component 31; a Switch protection com 
ponent 33 connecting the control component 32 and the 
grounding resistor Rb to the coal mine power line 5: a 
second control button SA2 connected between the other end 
of the grounding test resistor Rb and the ground, for per 
forming a grounding test according to a manual operation. 
As shown in FIG. 3, the control component 32 comprises: 

a transformer B having its primary side connected to any two 
of three phases on the power supply side of the control 
Switch 2; a rectifier having its input connected to the 
secondary side of the transformer B; a processing device DJ 
connected to the monitoring system 4 or the Substation JK, 
having its power Supply input connected to the input of the 
rectifier ZL or a power input of the substation JK, for 
controlling ON/OFF of the switch execution component 31 
according to an instruction of the monitoring system 4 or the 
Substation JK and feeding back a message indicating power 
interruption on the coal mine power line 5 to the monitoring 
system 4 or the Substation JK; an on-site manual controller 
connected to the secondary side of the rectifier ZL, which is 
composed of a first control button SA1 and a relay coil J 
connected in series. 

Preferably, the switch protection component 33 com 
prises: a fuse RD and a disconnector GK for connecting the 
primary side of the transformer B to the coal mine power 
line 5 through the fuse RD and a disconnector GK. 
The processing device DJ is a breaker, comprising: a 

controlled terminal connected to a control terminal of the 
monitoring system 4 or the Substation JK through a control 
line kX; a feedback terminal connected to the monitoring 
terminal of the monitoring system 4 or the Substation JK 
through a feedback line fix; and an external power Supply 
terminal, which is an power input terminal connected to the 
input of the rectifier ZL or a power input of the substation 
JK. 
The Switch execution component 31 comprises: a Switch 

contact DJ1 controlled by the processing device DJ: a switch 
contact J1 controlled by the on-site manual controller. 
As shown in FIG. 3, the remote leakage test 3 is accom 

modated in a specially designed explosion-insulation hous 
ing M, the contacts of the first control button SA1 and the 
second control button SA2 are provided in the interior of the 
housing M, with their operation handles penetrating through 
the wall of the housing M and exposed outside of the 
housing M. The monitoring system 4 or Substation JK may 
be provided separately or in a feed Switch. The processing 
device DJ may be a remote control switch or a breaker 
correlative to the mining/power monitoring system 4 or 
substation JK. According to the LOW VOLTAGE LEAK 
DETECTION REGULATION, the grounding test resistor 
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Rb is selected depending on voltage levels. Other elements 
are common elements, which can be designed according to 
relative specifications. 

Below, a detailed description of the method for remote 
leakage test will be given with reference to FIG. 3. 
A first networking test method: in the monitoring system 

4 located at a dispatching room or in its Substation JK, a 
button for remote leakage test is pressed. A remote leakage 
test instruction is transmitted to the processing device DJ 
through a control line kX. After receiving this instruction, DJ 
controls the switch contact DJ1 to close and connect the 
grounding test resistor Rb to the ground. At this point, 
grounding current is produced in a loop formed by the coal 
mine power line 5, the leakage test 3 and the leakage 
detection and protection device 1. The leakage detection and 
protection device 1 detects the grounding current, the leak 
age protection relay KA is activated, KA1 closes the feed 
back switch contactor KM, KM is activated, KM1 is tripped 
to cut off the power supply of the coal mine power line 5. 
The power supply at the most distal control switch is turned 
off, in the case of power interruption, the leakage test device 
3 connected to the coal mine power line 5 obtains a power 
interruption message indicating that value of its input Volt 
age or current is Zero. The processing device DJ feeds back 
a power down information to the monitoring system 4 or the 
Substation JK. After receiving a feedback signal, the moni 
toring system 4 or the Substation JK delays and then trans 
mits an open signal to DJ. After receiving the signal, DJ 
opens DJ1. The networking remote leakage test is Successful 
and thus the networking test is completed. After the test, it 
is automatically registered on a computer in the dispatching 
room and is recorded by a dispatcher on a document. 
A second networking test method: in the monitoring 

system 4 located at a dispatching room or in its Substation 
JK, a button for remote leakage test is pressed. A remote 
leakage test instruction is transmitted to the processing 
device DJ through a control line kx. After receiving this 
instruction, DJ controls the Switch contact DJ1 to close and 
connect the grounding test resistor Rb to the ground. At this 
point, grounding current is produced in a loop formed by the 
coal mine power line 5, the leakage test 3 and the leakage 
detection and protection device 1. The leakage detection and 
protection device 1 detects the grounding current, the leak 
age protection relay KA is activated, KA1 closes the feed 
back switch contactor KM, KM is activated, KM1 is tripped 
to cut off the power supply of the coal mine power line 5. 
The power supply at the most distal control switch 2 is 
turned off, in the case of power interruption, the feed sensor 
6 will obtain information indicating that the voltage or 
current detection signal on the coal mine power line 5 is 
Zero, and feedback the detection signal to the monitoring 
system 4 or the substation JK through fx1. After receiving a 
feedback signal, the monitoring system 4 or the Substation 
JK delays and then transmits an open signal to DJ. After 
receiving the signal, DJ opens DJ1. The networking remote 
leakage test is successful and thus the networking test is 
completed. After the test, it is automatically registered on a 
computer in the dispatching room and is recorded by a 
dispatcher on a document. 

In practice, any one of the above networking test methods 
may be selected as required. 
A first on-site test method: a professional electrician 

comes to the control switch 2 located at the most distal end 
of a coal mine underground power grid and presses the first 
control button SA1 of the leakage test device 3, as a result, 
a relay coil connected thereto is activated to close the switch 
contact J1 and connect the grounding test resistor Rb to the 
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8 
ground. At this point, grounding current is produced in a 
loop formed by the coal mine power line 5, the leakage test 
3 and the leakage detection and protection device 1. The 
leakage detection and protection device 1 detects the 
grounding current, the leakage protection relay KA is acti 
vated, KA1 closes the feedback switch contactor KM, KM 
is activated, KM1 is tripped to cut off the power supply of 
the coal mine power line 5. The power supply at the most 
distal control switch is turned off, and the indication lamp 
HL is turned off. The remote leakage test that is imple 
mented on site is successful and thus the on-site remote test 
is completed. The professional electrician reports to the 
dispatching room and a dispatcher records it on a document. 
A second on-site test method: a professional electrician 

comes to the control switch 2 located at the most distal end 
of a coal mine underground power grid and presses the 
second control button SA2 of the leakage test device 3, as a 
result, the grounding test resistor is connected to the ground. 
At this point, grounding current is produced in a loop formed 
by the coal mine power line 5, the leakage test 3 and the 
leakage detection and protection device 1. The leakage 
detection and protection device 1 detects the grounding 
current, the leakage protection relay KA is activated, KA1 
closes the feedback Switch contactor KM, KM is activated, 
KM1 is tripped to cut off the power supply of the coal mine 
power line 5. The power supply at the most distal control 
switch 2 is turned off, and the indication lamp HL is turned 
off. The remote leakage test that is implemented on site is 
Successful and thus the on-site remote test is completed. The 
professional electrician reports to the dispatching room and 
a dispatcher records it on a document. 

In practice, any one of the above on-site test methods may 
be selected as required. 
The coal mine power Supply signal, the control signal and 

the feedback signal of the present disclosure may be trans 
mitted on a plurality of cables or by carriers. 
The detection circuit for detecting whether a remote leak 

occurs used in the present disclosure may be a common Zero 
sequence current detection device or a carrier detection 
device. 

In the present disclosure, whether the remote leakage test 
is successful may be determined by a remote leakage test 
operator through observing the indication lamp HL. 

Embodiment 1 

The voltage on the load side of the most distal control 
switch 2 is 660 V, the selected grounding test resistor Rb is 
11 KS2, 10 W. 

On-site test: a first control button SA1, rather than a 
second control button SA2, is installed for the test. 

Networking test: the power Supply a, b of the processing 
device DJ is connected in parallel with the power supply c. 
d of the substation JK, respectively. That is, a dedicated 
power supply is shared by the remote leakage test device 3 
and Substation JK of certain type of monitoring system 4. A 
feedback signal of the processing device DJ is outputted 
from the rectifier ZL. The remote leakage test is performed 
by networking a stereotyped mining/power monitoring sys 
tem 4 or a substation JK with the processing device DJ. 

Embodiment 2 

The voltage on the load side of the most distal control 
switch 2 is 1140 V, the selected grounding test resistor Rb is 
20 KS2, 10 W. 
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On-site test: a first control button SA1, rather than a 
second control button SA2, is installed for the test. 

Networking test: the power Supply c, d of the processing 
device DJ is connected to the input of the rectifier ZL. A 
separate power Supply is provided as the power Supply a,b 
of the substation JK of the monitoring system 4. The 
feedback signal of the processing device DJ is outputted 
from the rectifier ZL. The remote leakage test is performed 
by networking a stereotyped mining/power monitoring sys 
tem 4 or a substation JK with the processing device DJ. In 
the event of not providing the processing device DJ, the 
networking test cannot be implemented and only an on-site 
test may be implemented. 

Embodiment 3 

The voltage on the load side of the most distal control 
switch 2 is 127 V, the selected grounding test resistor Rb is 
2 KS2, 10 W. 

On-site test: any two of three phases A, B and C are 
connected to the transformer B or indication lamp HL via a 
disconnecting Switch GK or a fuse RD, and connected to a 
grounding test resistor Rb. The grounding test resistor Rb is 
grounded via a second control switch SA2. The switch 
contact DJ1 of the processing device DJ or the switch 
contact J1 controlled by the on-site remote controller is not 
connected in parallel. The second control switch SA2 is 
pressed manually to perform an on-site remote leakage test. 
The indication lamp HL is turned off if the test is successful. 

Reference can be made to the previous description for the 
detailed steps of remote leakage test of the above three 
embodiments, which will not be described repeatedly herein. 

Although the present disclosure has been described in 
detail, this disclosure is not limited thereto. Those skilled in 
the art may make modifications based on the principle of this 
disclosure. Therefore, all modifications made according to 
the principle of the present disclosure will be encompassed 
in the protection scope of the present disclosure. 
The invention claimed is: 
1. A method for remote coal mine leakage test, wherein: 
a leakage test device (3) is disposed at a control Switch (2) 

located at the most distal end of a coal mine power line 
(5): 

said leakage test device (3) located at said control Switch 
(2) is connected with a leakage detection and protection 
device (1) through said coal mine power line (5), and 
is provided with a detection circuit by said leakage 
detection and protection device (1) for detecting 
whether a remote leakage occurs; 

said leakage test device (3) is controlled to be grounded 
to produce a grounding current passing through said 
coal mine power line (5): 

on the condition that said grounding current is detected by 
said leakage detection and protection device (1), a 
leakage protection relay (KA) is activated to cut off said 
coal mine power line (5): 

detecting the coal mine power line or observing an 
indication lamp by a remote leakage test operator to 
determine whether the remote leakage test is success 
ful. 

2. The method according to claim 1, wherein that the step 
of detecting the coal mine power line comprising: 

detecting with a feed sensor (6) voltage or current on said 
coal mine power line (5) to obtain a voltage or current 
detection signal, and feeding back the Voltage or cur 
rent detection signal to a monitoring system (4) or a 
substation (JK) through fix1; 
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10 
determining whether the remote leakage test is successful 

by said monitoring system (4) or Substation (JK) 
according to the Voltage or current detection signal, or 
by a remote leakage test operator observing said indi 
cation lamp (HL). 

3. The method according to claim 2, wherein that the step 
of detecting the coal mine power line comprising: 

detecting Voltage or current on said coal mine power line 
(5) using said leakage test device (3) to obtain a Voltage 
or current detection signal, and feeding back the Volt 
age or current detection signal to said monitoring 
system (4) or Substation (JK) through fix; 

determining whether the remote leakage test is successful 
by said monitoring system (4) or Substation (JK) 
according to the Voltage or current detection signal, or 
by a remote leakage test operator observing said indi 
cation lamp (HL). 

4. The method according to claim 2, wherein that the step 
of said leakage test device (3) is controlled to be grounded 
comprising: 

performing the remote leakage test by said leakage test 
device (3) according to a test instruction from said 
monitoring system (4) or Substation (JK). 

5. The method according to claim 4, wherein that the step 
of said leakage test device (3) is controlled to be grounded 
further comprising: 

performing the remote leakage test by said leakage test 
device (3) according to a manual operation. 

6. The method according to claim 5, wherein said leakage 
test device (3) comprising: 

a grounding resistor (Rb) having its one end connected to 
any one of three phases on the power Supply side of 
said control switch (2): 

a Switch execution component (31) connected between 
the other end of said grounding resistor (Rb) and the 
ground. 

7. The method according to claim 6, wherein said leakage 
test device (3) further comprising: 

a control component (32) connected to said monitoring 
system (4) or said Substation (JK), for controlling 
ON/OFF of said switch execution component (31); 

a Switch protection component (33) connecting said con 
trol component (32) to said coal mine power line (5): 

a second control button (SA2) connected between the 
other end of said grounding test resistor (Rb) and the 
ground. 

8. The method according to claim 7, wherein said control 
component (32) comprising: 

a transformer (B) having its primary side connected to any 
two of three phases on the power Supply side of said 
control Switch (2) and its secondary side connected to 
an indication lamp (HL) for determining whether a 
remote leakage test is successful; 

a rectifier (ZL) having its input connected to the second 
ary side of said transformer (B): 

a processing device (DJ) connected to said monitoring 
system (4) or said Substation (JK), having its power 
Supply input connected to the input of said rectifier 
(ZL) or a power input of said substation (JK), to control 
ON/OFF of said switch execution component (31) 
according to an instruction from said monitoring sys 
tem (4) and feeding back a message indicating power 
interruption on said coal mine power line (5) to said 
monitoring system (4) or said substation (JK); 
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an on-site manual controller connected to the secondary 
side of the rectifier (ZL), which is composed of a first 
control button (SA1) and a relay coil (J) connected in 
series. 

9. The method according to claim 8, wherein said switch 
execution component (31) comprising: 

a Switch contact (DJ1) controlled by the processing device 
(DJ); 

a switch contact (J1) controlled by the on-site manual 
controller. 

10. A device for remote leakage test, wherein comprising: 
a coal mine power line (5) for supplying power; 
a leakage test device (3) installed and connected at a 

control switch (2) located at the most distal end of the 
coal mine power line (5), which is accommodated in an 
explosion-proof housing M or a normal housing: 

a leakage detection and protection device (1) connected to 
said leakage test device (3) through said coal mine 
power line (5): 
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a check device for checking the result of a remote coal 

mine leakage test, 
wherein through controlling said leakage test device (3) to 

be grounded, grounding current is produced on said 
coal mine power line (5), such that said leakage detec 
tion and protection device (1) cut off power supply on 
said coal mine power line (5) according to the ground 
ing current, as a result, said check device or a remote 
leakage test operator determines whether the remote 
leakage test is successful according to an interruption 
message of said coal mine power line (5) or by observ 
ing an indication lamp (HL). 

11. The method according to claim3, wherein that the step 
of said leakage test device (3) is controlled to be grounded 
comprising: 

performing the remote leakage test by said leakage test 
device (3) according to a test instruction from said 
monitoring system (4) or substation (JK). 


